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ENCYCLOPJIDIA  BRITANNICA. 


LOO. 


LOO  (formerly  oalled  Lantbrloo),  a  roand  fpune  of 
outbt.  Loo  watLj  be  played  hv  mj  number  of  per- 
aoa»;  from  five  to  seveti  makes  the  bent  game-  "Three- 
card  km"  ii  the  game  usually  played.  A  pack  of 
fifty<4wo  earda  is  required.  The  playm  being  seated, 
the  pftok  is  ahnffled  ud  %  eud  dealt  &ee  upvanb  to 
«adL'  Tlie  playar  to  wIknd  a  knave  &Ui  has  die  fint 
ded,  the  player  to  his  left  deals  next,  and  so  on  in  rota- 
tioB.  Each  player  ib  eoUtled  to  a  deal,  the  ^ame 
■bonld  not  be  aDaodoDed  UU  it  retnnu  to.tiie  onginal 
dealtt- ;  but,  if  there  is  a  loo  in  the  last  deal  of  a  round, 
the  game  oontinoes  UU  there  is  a  hand  without  a  loo. 
The  paok  is  cut  to  the  dealer,  vho  deals  three  oarda  to 
each  player  and  an  extra  hand  called  mm.  The  dealer 
tarns  up  the  top  of  the  undealt  oards  for  tnunpa.  The 
dealer  is  sometimee  permitted  to  deal  the  oards  in  any 
order  he,  pleases ;  but  the  beet  rale  is  to  require  that 
the  cards  he  dealt  one  at  a  time  in  rotation,  as  vhist 
During  the  deal  each  pli^er  oontribatea  to  the  wxU  a 
sum  previously  agreed  upon,  the  dealer  oontributiD^ 
doum.  The  unit  for  a  single  stake  should  be  divisi- 
Ue  1^  thiee  without  a  remauder,  e.ff.,  three  counters 
tt  three  pence.  Th»  players  are  bound  to  put  in  the 
stake  before  the  deal  is  completed ;  sometimes  a  penalty 
is  enforced  for  neglect  The  deal  being  completed  and 
the  pool  formed,  each  player  in  rotation,  banning 
from  the  dealer's  left,  looks  at  his  cards,  and  decdares 
whether  he  will  pky,  reaigTi,  or  take  miss.  If  the 
fonner,  he  says  "I  play-"  u  he  takes  miss  he  pkoes 
his  earos  face  downwards  in  the  middle  of  the  table, 
and  takes  up  the  extn  hand.  If  ho  reagns,  he  simi- 
larij  ^sceshis  cards  fiuse  domwards  in  the  middle  of 
the  table.  If  mus  is  taken,  the  subsequent  players 
only  have  the  <^tion  of  playing  or  resigning.  A  playw 
who  tains  miss  must  play.  Those  who  hare  declared 
to  play,  and  the  one— if  there  is  one-^wfao  has  taken 
miss,  then  play  one  card  each  in  rotation,  beginning 
from  the  doder's  leiL  the  oards  Uius  j)layed  oonstitut- 
inf  a  trick.  The  trick  b  won  by  the  highest  card  of  the 
suit  led,  or,  if  tramped,  by  the  highest  tramp,  the 
cards  nnking  as  at  whist  The  winner  of  the  tridc 
leads  to  the  next,  and  so  on,  until  the  hand  is  {d^red 
out  The  oards  remain  iaoe  upwards  in  firoot  the 
persons  playing  them. 

Btdm  «/  ftajf.—lt  the  leader  holds  ace  of  tramps  he  most 
lead  ip  (or  king,  if  aoe  is  turned  ap).  If  the  leader  has  two 
tnuape  he  most  lead  one  of  them,  and  If  one  is  ace  (or  king, 
see  being  tamed  ap)  he  most  lead  it.  Witji  this  eze^itioB 
the  leader  is  not  bound  to  lead  hii  highest  trnmp  if  more 
than  two  declare  to  pla^  ;  bnt  if  there  are  ouijr  two  itecUtred 
ptoytfS  the  leader  with  more  than  one  tninip  luust  lead  the 


highest  Except  with  trompa  as  above  stated  he  may  lead 
any  card  be  ohoows.  The  subsequent  playen  must  head 
the  tiick  if  able,  and  must  follow  suit  if  aUe.  B«ldiag 
none  of  the  solt  led,  they  most  head  the  trick  with  a 
tmmpv  if  able.  Otherwise  they  may  play  any  card  Huj 
please.  The  winner  of  the  first  trick  is  soUeet  to  the  mlai 
already  stated  respecting  the  lead,  and  hi  addltlMi  he  must 
lead  a  tramp  if  able  (called  frump  nfler  (Hdb).  \ 

When  the  hand  has  been  played  out,  the  winseia  of  the 
tricks  divide  the  pool,  each  receiving'  ono-thiid  of  the 
amount  for  each  tnck.  If  only  one  declared  to  pli^  tiie 
dealer  plays  miss  either  tar  himself  or  fiir  the  poM.  If  he 

Elays  for  the  po<d  he  must  declare  befine  aeabig  miss  that 
edoes  not  play  ftirblmaelfl  tricks  he  may  win,  when 
phkying  for  the  pool,  temalu  there  as  u  additioai  to  the 
next  pool. 

If  each  declared  TflKyex  wins  at  least  one  triA  it  Is  a 
»ingU,i.e.,B  f^esh  pool  is  made  as  already  described:  but 
If  one  of  the  deelued  playen  fidls  to  mue  a  trick  ne  is 
looed.  Then,  only  the  player  who  Is  looed  contnkates  to 
the  next  pool,  together  witti  the  dealer,  who  pata  in  a  sin- 
gle stake.  If  mora  than  one  pilfer  la  looed,  each  has  to 
contribote.  At  wMfftw^ed  toeeaeh  pkyer  looed  has  topvtta 
the  amonnt  there  vns  in  the  pool.  Bat  It  is  generally 
agreed  to  Umit  the  loo,  so  that  it  shall  not  exceed  a  certain 
fixed  sam.  Hiaa,  at  eighteen-peany  loo,  the  loo  is  genets 
ally  limited  to  half  a  guinea.  If  there  Is  less  than  the  limit 
In  the  pool  the  payment  is  regolsted  as  before ;  but  if  than 
is  more  than  the  limit,  the  loo  la  the  fixed  sum  agreed  on. 

The  game  is  sometimes  varied  by  foreee,  i.  e.,  by  compel- 
ling every  one  to  play,  either  whenever  t^ere  is  no  loo  the 
previous  Oflat  (•  masls],  or  iriienever  clubs  are  tramps  (eM 
Imp).  When  there  is  a  fbree  nod bs  is  dealt  IriA  loo  la 
played  by  allowing  declared  players  to  exchange  some  or 
all  of  their  cards  for  cards  dralt  from  the  top  (^the  pack. 
There  is  no  miss,  and  it  is  not  onnpulsory  to  lead  a  tramp 
with  two  trumps,  unlen  there  are  Mily  two  dedared  play- 
era.  At  jhw-eard  Is*  each  plsrer  has  five  cards  iostemd  of 
three  and  a  single  stake  uoald  be  divisible  by  five.  Pbsi 
(knave  of  clnfas)  ranks  as  the  highest  tmmp,  whatever  suit 
is  tamed  up.  Tbtx9  is  no  mis^  and  cards  may  be  ex- 
changed as  at  Irish  loo.  If  aoe  of  tramps  is  led,  ^e  leader 
says  "Fam  be  dvil,"  when  the  holder  <^  that  card  must 
pass  the  trick  If  he  can  do  so  without  revoking.  A  flash 
(five  cards  of  the  same  salt  or  four  with  Pam)lao«  (ifltoord, 
*.  a.,  the  hdder  receives  the  amonnt  of  a  loo  from  every 
one,  and  tiie  band  ia  not  played.  A  tmmp  flush  takes  pre- 
cedence of  flashes  in  other  suits.  If  more  than  one 
is  held,  or  if  Pam  iaheld,  the  holder  Is  exempted  ftom  pi^^ 
ment  As  between  two  flashes  which  do  not  take  preoe- 
dence,  the  elder  hand  wins. 

Dedarimg  (e  Ploy,  and  Pl^flmff  (three-card  loo).— Flay  on 
two  trumps.  The  flist  to  declare  should  play  on  an  honor 
In  tramps  and  an  ace  in  plain  sails,  nay  atooon  king  of 
tramps;  but  some  playen  throw  up  king  of  tnunps  single 
unless  with  it  anotner  king  or  a  goarded  qnecn  Is  held. 
Also  play  on  one  tramp  with  two  other  cards  as  high  as 
qoeens;  some  playeia  throw  op  this  hand.    Holding  a 
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tnunp  and  two  aces,  lead  the  tnimp  if  three  othen  declare 
to  pU7 ;  bat  otherwise  lead  an  aoe.  Do  not  pUj  on  a  hand 
without  a  trump ;  except,  plar  on  any  eanu  that  give  a 
reasonable  chance  of  a  trick,  or  take  miaa.  If  Uie  amount 
In  the  pool  is  considerable,  and  the  loo  is  limited.  If  the 
nomber  of  players  is  less  than  five,  or  if  Beveral  throw  up, 
weaker  hands  may  be  played ;  on  the  other  side,  if  seTeral 
hsTS  declared  to  play,  only  a  very  strong  liand  should  be 
risked.  IT  there  are  only  three  left  In,  all  others  having 
thrown  np,  miss  should  be  taken,  bat  not  when  there  are 
more  than  two  to  follow  the  player  whose  turn  it  is  to  da- 
Clare. 

Law  of  Lm.— These  vary  greatly,  and  should  be  i^creed 
on  before  commencing  to  play.  The  ordinary  mle^  which 
loo  tiw  player  for  nearly  every  error,  are  very  bad.  Thie 
foUowiDK  are  liaaed  oh  the  laws  of  the.  late  Blenheim  Club. 
«1.  First  knave  deals.  2.  Earh  player  has  a  right  to  ahnffle. 
3.  The  player  to  the  dealer's  right  cnts  the  pack.  4.  The 
dealer  mtuit  ddlTW  the  cards,  one  by  one,  in  rotation,  as  at 
wUsL  and  tnuat  deal  one  card  -for  miss  at  the  end  of  each 
round;  he  must  turn  np  the  top  card  of  the  undealt  cards 
for  tramps.  8.  If  the  dealer  deals  without  having  the 
pack  cat,  or  shuffles  aSter  it  is  cut,  or  deals  except  as  pro- 
Tided  in  law  4,  or  deals  two  cards  together  aud  then  deals 
a  third  without  rectifying  the  error,  or  exposes  a  card,  or 
deals  too  many  cards,  he  forfeits  a  singlo  to  the  pool,  and 
deals  amln.'  6.  The  player  to  the  left  of  the  dealer  deals 
next.  If  a  player  d^s  out  of  turn,  he  may  be  stopped' 
befim  the  tramp  card  is  turned,  otherwise  the  deal  stuids 
good,  and  the  player  to  bis  left  deals  next.  7.  Firsts 
most  declare  to  play  in  rotation,  beEinoing  to  the  deuer's 
left.  A  player  looking  at  his  cards  before  his  tarn  forfeits 
a  single  to  the  pool.  8.  A  player  who  declares  before  his 
tnin,  or  who  exposes  a  card,  forfeite  a  single  to  the  pool, 
and  most  throw  up  his  hand.'  9.  If  a  declared  player  ex- 
poses a  card  boforo  his  turn  to  play,  or  plays  out  of  turn, 
or  before  all  have  declared,  or  detaches  a  card  so  that  it 
can  be  named  by  any  otiier  declared  player,  or  revokes,  he 
must  leave  in  the  pool  any  tricks  he  toMj  make,  and  for- 
feit four  times  the  amount  of  a  single.  It  he  makes  no 
trick  he  Is  looed,  and  there  is  no  further  penalty.  10.  If 
the  leader  holds  ace  of  trumns  and  does  not  lead  it  (or  king, 
aoe  being  turned  up),  or  if  he  holds  t^o  trumps  -and  does 
not  lead  one,  or  the  highest  of  two  or  more  trumps  when 
th^  are  only  two  dedared  players  (unleos  his  cards  are 
■eqnence  cards  or  cards  of  equal  valae),  or  if  a  player  does 
not  head  the  trick  when  able,  or  if  he  does  not  lead  trump 
after  trick  (if  he  holds  a  tramp),  he  is  liable  to  the  same 
poialby  as  in  law  9.*  11.  In  case  of  revokes  or  errors  in 
play  we  hand  must  be  replayed  if  so  desired  b;  any  one 
except  the  offender.  12.  The  place  of  an  aftCTComer  is 
decided  by  dealing  a  card  between  every  two  of  the  play- 
en.   The  aftercomer  site  where  the  first  knave  falls. 

H.  J. 

LOOCHOO.  See  Lew-chew  Islands. 
LOOM.  See  Weaving. 

LOOM,  or  Loon  (Icelandic  Ldmr),  a  name  applied 
to  water-birds  of  three  distinct  Families,  all  remark- 
able for  their  dum^  gait  on  land.*  The  first  of  them 
is  the  Coli/mbid€ey  to  which  the  term  Diveb  {q.v.)  is 
nowadays  nsually  restricted  in  books;  the  second  ^e 
PoditipedidoB,  or  Grebes  (see  vol.  zi.  p.  72) ;  and 
the  third  the  Alcidce,  The  form  Loon  is  most  com- 
monly used  both  in  the  British  Islands  and  in  North 
America  for  all  the  species  of  the  genus  Columbtu,  or 
Eudytes  according  to  some  ornithologists,  ireqnently 
with  the  prefix  Sprat,  indicating  the  kind  of  osh  on 
which  they  are  supposed  to  prey;  though  it  is  the 
local  name  of  the  Great  Crested  Grebe  {Podieq^  eri$- 
tatus)  wherever  that  bird  is  sufficiently  well  known  to 
have  one;  and,  as  appears  from  Grew  (Mu.  Bt^. 
Soc,  p.  69),  it  was  formeriy  ^ven  to  the  Little 
Grebe  or  Dabchkik  (R  JhmatUiM  or  imnor)  as  well, 
other  form  Loom  seems  more  confined  in  its 

>  The  law  which  loos  a  player  for  misdealing  Is  attoefams,  and 
should  Klwajra  be  opposed. 

*  Forfeits  of  a  alnsle  go  to  increase  tne  pool  already  formed, 
and  see  note  to  law  o. 

■  Triclcs  left  in  the  pool  and  flnea  under  laws  9  ana  10  go  to  the 
next  pool  and  not  to  the  pool  already  formed.  Many  playen  in* 
fllcttne  penalty  of  a  loo  for  the  offences  named  In  laws  9  and  10; 
but  the  rale  above,  u  played  at  the  Blenheim,  Is  the  beat. 

*  The  word  also  takes  the  form  "Lumme"  CrtdeUontacu),  and, 
as  ProfaMor  Skeat  oboervee,  Is  probably  connected  with  lonu. 
The  slgnlilcation  of  looii,  a  clumsr  ftllow,  and  metaphorloaUv  a 
slipjhmn.  Is  obvious  to  any  one  who  has  seen  the  attempt  of  ue 
Uraa  to  wuch  the  name  is  given  to  walk. 


application  to  the. north,  and  is  said  by  Mr.  T.  Edr 
monaton  {^mti.  Ohu.  SheH.  and  Orkii,  J)ialeet,ja. 
67)  to  be  the  proper  name  in  Shet^d  of  Co- 
lyinbua  ttptaUrwTuUiM  ^  but  it  has  oome  into  common 
use  among  Arctic  seamen  as  the  name  of  the  spe- 
cies of  Guillemot  {Aloa  arra  or  hruennichi)  which 
in  thousands  throng  the  cliffs  of  far  northern  lands, 
froni  whose  (hence  called)  "loomeries"  they  obtain  a 
coDBtderable  stock  of  wholesome  food,  while  the  writer 
believes  he  has  heaid  the  word  locally  applied  to  Uie 
Razorbill  [g.vX  (a.  h.) 

LOPEDETEGA,  See  Vkga  Caepio. 

LOPEZ,  Carws  Antonio  (179&-1862),  a  Par»p 
guayan  ruler  of  great  ability,  bora  at  Asundon,  No- 
vember 4,  1790,  was  educated  in  the  eodesiasticai 
seminary  of  that  dty,  and  by  his  ability  attracted  the 
hostilit?  of  the  dictator,  Fronda,  in  consequence  of 
which  he  was  forced  to  keep  in  .hiding  for  several  years. 
He  acquired,  however,  by-study,  so  unnsoid  a  knowl- 
edge of  law  and  governmental  affaiis,  that,  on  Franda's 
death  in  1840,  he  soon  acquired  an  almost  undisputed 
control  of  the  Paraguayan  state,  which  he  maintained 
uninterruptedly  unul  his  own  death  in  1862.  He  wa> 
successively  secretary  of  the  ruUng  military  jun  ta  (l  840 
-41),  one  of  the  two  oonstds  (1841-44),  and  president 
with  dictatorial  powem  (1844-1862)  by  sucoesrive  eleo- 
Uonsfor  ten  and  three  yeazs^aad  in  1867  again  for  tea 
jroars,  with  power  to  nominate  his  own  suooessor. 
Though  nominally  a  preddent  acting  under  a  repnUi- 
can  constitudon,  he  ruled  den)otj<sUy,  the  oongrose 
assembling  only  rarely  and  on  his  call,  and  then  only 
to  ratify  his  decrees.  His  government  was  in  general 
directed  with  wise  'enei^  towards  developing  the 
material  resources  and  strengthening  the  military  power 
of  the  countiy.  His  jealousy  of  forei^  approach  seve- 
ral times  involved  him  in  diplomfttM^aisinxteB  wiUi 
Brazil,  England,  and  the  United  States,  wniob  nearly 
resulted  in  war,  but  each  time  he  extricated  himself 
by  skilful  evasions.  Paraguay  rapidly  advanced  under 
his  firm  and,  on  the  whole,  pamotic  administration. 
He  died  September  10,  1862. 

LOPEZ,  Francisco  Solano  (1826;-1870),  eldest 
son  of  Carlos  Antonio  Lopei  above  noticed,  was  bom 
near  Asundon,  Paraguay,  July  24,  1826.  During  his 
boyhood  his  father  was  m  hiding,  and  in  oonsequcnce 
his  education  was  wholly  neglected.  Soon  after  his 
father's  aooesdou  to  the  premdency,  IVandsoo,  then  in 
bis  nineteenth  year,  was  made  oomman^er-in-chicf 
the  Faragoa^  army,  during  t^e  spasmodic  hostititaes 
then  prevulmg  with  the  Argentine  RepuUio.  After 
receiving  succeasivdy  the  highest  offices  of  the  state, 
he  was  sent  in  1853  as  minister  to  England;  France,  ■ 
and  Italy,  to  ratify  formally  treaties  made  with  these 
powera  the  previous  year.  He  spent  a  year  and  a  half 
in  Europe,  and  sncceeded  in  purdiasing  lar^  quanti- 
ties of  arms  and  mtliUry  supph^^  tcuether  with  several 
steamera,  and  organized  a  project  Tor  building  a  rail- 
road and  establishing  a  French  colony  in  Poragnav. 
He  also  formed  the  acquaintance  of  Madame  Lynch, 
an  Irish  adventorees  of  many  talents  and  popular 
qualitiesj  who  became  lUa  mistress,  and  strongly  infiu- 
cnced  his  later  amlritioos  schemes.  Returning  to 
Paraguay,  he  became  in  1855  minister  of  war,  and  on 
hu  father  s  death  in  1862  at  once  assumed  the  reins  of 
government  as  vice-preddent,  in  accordance  with  % 
provision  of  bis  father's  will,  and  called  a  congress,  by 
which  he  was  chosen  president  for  ten  years.  He  had 
long  cherished  ambitious  dedgns,  and  now  set  himself 
to  enlarge  the  army,  and  pmi^asc  in  Europe  taige 
quantities  of  military  stores.  In  1864  he  began  open  ag- 
gression on  Brazil  by  demanding,  in  his  sdMtylea  capa- 
city of  "  protector  of  the  equilibrium  of  the  la.  Plata,'* 
that  Brazil  should  abandon  her  armed  interference  in  a 
revolufionaiy  struggle  then  in  progress  in  Uruguay. 
No  attention  bdng  paid  to  his  -denuuid*  he  treachw- 
ously  seized  a  Brazilian  merchant  steamer  in  the  hfw- 

•  Dunn  and  Baxbj,  howefvr,  agieeia  glvbu  "BslA-Ooosr"  aa 
the  name  of  this  spewa  In  Shetland. 
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borof  Ajnudoa,  and  threw  into  prison  the  BruiUui 
jIDvemor  of  the  provinoe  of  Matto  Otobbo  who  was  on 
board.  In  the  lollowin^  month  (December,  1864)  he . 
dispatched  a  force  to  invade  Matto  Grosso,  which 
seised  and  sacked  its  capital  Guyabfc,  and  took  poasee- 
«ion  of  Uie  provinoe  and  its  diamond  mines.  Lopte 
Bsztsonght  toaend  anarmyto  the  i^ef  of  die  Ura- 
.gna^ran  president  Agniiro  agunst  the  reTolntionary 
ASpuant  Floras,  who  was  supported  Brazilian 
troops.  The  refusal  of  the  AceentiDe  prwident, 
Mitre,  to  allow  this  force  to  cross  tne  interrening  pro- 
TiDce  of  Goirientce,  was  seized  npon  by  liOpei  as  an 
oooanon  for  war  with  the  Argentme  Repubua 

A  conj^rees,  hastily  summoned  and  composed  of  his 
own  nominees,  bestowed  upon  hopei  the  title  of  mar- 
shal, with  ex&aordinaiy  war  powers,  and  on  April  13, 
1865,  he  declared  war,  at  the  same  time  seizmg  two 
Argoitine  war  vessda  m  the  bay  of  Gonirates,  and  on 
the  naxt  da^^  oooapied  the  town  of  Cknrientes,  instata- 
•tedspnmsional  govenmient^  his  Argentine  parti- 
.sans,  and  snmrnarily  annoonoed  the  annexation  to 
Para^TEi^  of  the  prOTinces  ofOorrientes  and  Entro 
Bioa.  Meantime  the  party  of  £lores  had  been  suooess- 
fa}  in  TJrugoay,  and  ibai  state  on  April  18  united  with 
the  Argentine  Bepublio  in  a  deolarataon  of  war  on 
Paraguay,  the  news  of  the  b«aoherous  proceedings  of 
Lopea  havii^  then  but  just  reached  Buenos  Ayres. 
On  Hay  1st  Braail  joined  these  two  states  in  a  secret 
jilliance,  which  stipuhited  that  they  should  onitedly 
prosecute  the  war  nnt»l  the  existinc  government  of 
Para^rwiy  should  be  oTerthrown,"  and  "until  no  arms 
-or  elements  of  war  should  be  left  to  it"  This  sgrse* 
ment  was  literally  carried  out 

The  war  which  ensued,  kited  until  April  1,  1870, 
was  mi  the  largest  scale  of  any  that  Soi^  Aiqerica 
had  expsrienoed,  and  was  earned  on  with  great  stub- 
bomneas  and  with  altering  fortunes,  though  with  a 
steadily  ineresjtng  tide  of  disasten  to  Ijopes  (see  Pab- 
AOtTAT).  In  1868,  when  the  allies  were  pressing  him 
hard  before  tiie  various  strongholds  still  remainmg  to 
him  in  Paraguay,  his  mind,  naturally  suspicious  and 
x«vcngefld,  led  hmi  to  ooncelverthat  a  oonspiraoy  had 
been  Ktrmed  against  his  life  in  bis  own  capital  and  by 
his  chief  adherents.  His  bloodtbiistv  rage  knew  no 
bounds.  In  a  short  time  several  hunm«d  of  the  chief 
Paraguayan  dtizens  were  seized  and  executed  by  his 
-ordoTi  including  his  brothers  and  brothers-in-law,  eab- 
inet  ministers,  judges,  prefects,  military  offioers  of  the 
huhest  .^rade,  Uie  bishops  and  priests,  and  nine-tenths 
ofthe  avil  officers,  together  with  more  than  two  hun- 
dred forewners,  among  them  several  members  of  the 
different  oiplomatio  k^ations. 

Lopez  was  at  last  driven  mth  a  mere  handful  of 
troops  to  the  northern  frontier  of  Paraguay,  where,  on 
Apnl  1,  1870,  be  was  aurprised  by  a  Brazilian  force 
and  killed  as  he  was  eodeavorinfi;  to  escape  by  swim- 
ming the  river  Aqnidalnn.  His  ill-starred  ambtdon 
had  m  a  few  years  reduced  Paraguay  fVom  the  pros- 
perity which  it  had  eigoyed  under  hia  fktber  to  a 
oonditaon  of  hopeless  weakness,  and  it  his  nnce 
'TOnuned  a  virtual  dependen<^  of  Brazil 

LORCA,  a  town  of  Spain,  in  the  province  of 
Hurria,  on  the  right  side  of  the  Sangonera  (here  called 
the  Ouadalentin),  which  it  is  separated  from  the 
suburb  or  quarter  of  San  Cristobal.  It  is  situated 
about  38  miles  west  from  Cartagena,  and  37  south- 
west from  Murcisj  at  the  foot  of  the  Sierra  del  Caito. 
The  principal  buildings  are  the  collegiate  ehuroh  of 
6an  Patrido,  with  a  Corinthian  faf^e,  and  the  parish 
church  of  Santa  Maria,  in  the  Gothic  style.  The 
priodpal  manufactures  are  soda,  saltpetre,  gunpowder, 
and  eioth:  the  trade,  apart  from  that  miich  these 
articles  involve,  is  in^nificant  The  pop^ation  of 
the  munidpaUty  was  53,934  in  1877. 

Lore*  ( Anb.  Larha)  li  th«  Elioeroea  of  the  ilm.  Aid,,  and 
probably  aIm  the  JZmi  of  Vllnj  (Hi.  3).  It  was  the  key 
of  Mama  daring  the  Hooriih  wan,  and  was  frequent^ 
taken  and  retaken.  On  April  30, 1802,  it  anflbrad  Mvenly 


1^  the  bntatinK  of  the  reserroir  known  aa  the  Pantano  de 
Pnentea,  in  which  the  wateia  of  the  Ouadalentin  w«ra 
■toiedforpnrpaaeaof  inigaUon;  tiie  Barrio  deSanCriato- 
bal  was  completely  mined,  and  more  than  six  handzad 
pexaona  periflbed  in  the  disaster.  InlSlOItanftzedgreatlr 
from  the  Fienoh. 

LOBENZO  MARQUES,  or  Louben^  MARQUxb,' 
the  ohi^  place,  and  indeed  the  only  European  settle- 
ment, in  the  district  of  its  own  name  in  the  Portu- 
guese provipce  of  Mozamhinuei  in  Southeastern 
Africa,  18  situated  on  Delagoa  Bay,  at  the  month  of 
the  Lorenzo  Marques  or  E&glish  Biver,  in  25°  58''  S. 
lat  and  32°  SO'  E.  long.  At  the  time  of  Mr.  En- 
kine's  vi«t  in  1871  it  was  a  poor  place,  with  narrow 
streets,  fitiriy  good  flatrroo&d  houses,  nass  huts,  de- 
cayed forts,  and  rusty  cannon,  indosiad  by  a  wall  6 
feet  high  recently  erected  and  protected  by  bastions  at 
intervals.  In  1878  Governor  Castelho  returned  the 
white  popnUtion  of  all  the  district  (whose  area  is  esti- 
mated at  210,000  square  miles)  as  458,  and  the  natives 
as  from  50,000  to  80,000.  A  commisdon  sent  hy  the 
Government  in  1876  to  drain  the  marshy  land  near 
die  settlement  to  plant  the  blue  gum-tree,  and  to 
build  a  hospital  and  church,  only  partly  accomplished 
its  task,  and  oUier  oommisdons  have  succeeded  it  In 
1878-79  a  survey  was  taken  for  a  rulway  from  Lorenzo 
Marques  to  the  Transvaal  (see  £oL  da  Soc  de  Qtogr. 
de  Lutwh  1880),  and  tht  completion  of  this  enter- 
prise will  make  the  sMtlement  (whidi  already  po»- 
sesses  the  best  harbor  on  the  Afruan  coast  between 
the  Cape  and  Zanubar),  a  jplaoe  of  oonnderftUe  in)- 
portance.  It  became  a  regular  pent  of  call  for  steamers 
of  the  British  India  Steam  Navigation  Company  in 
1879,  and  for  those  of  the  DonaldXIurrie  line  m  188a 
Since  1879  it  is  also  a  station  on  the  tel^;raph  line  be- 
tween Aden  and  South  Africa.  Both  (Jermany  and  Eng- 
land maintain  consular  agents  in  the  settlement 

Bee  DauooA  Bat,  vol.  tIL  p.  88:  and  Lobo  de  BnUuu% 
Let  OtMm  Pamgaim  (Llaboa,  1678).  » 

LORETO,  a  dty  in  the  provmce  and  droondario  of 
Anoona,  Italy,  is  situated  some  15  miles  by  rail 
southwest  from  Anconaon  the  Anoona-Fogna  railway, 
16  miles  northeast  from  Macerata,  and  3  firom  the 
sea.  It  lies  npcm  the  rit^ht  bank  of  the  Mnsuwi^at 
some  distanoe  from  iha  railwv^  station,  on  a  hUl-ade 
oommanding  s^mdid  news  from  the  Apennines  to 
the  Adriatia  TUe  aty  itself  oonrists  of  littie  more 
than  one  long  narrow  street  lined  with  booths  fw  the 
sale  of  rosaries,  medals^  crucifixes  and  similar  otdeots, 
the  maoc^ujtnre  of  which  is  the  sole  industry  <tf  the 
pUuse.  The  population  in  1871  was  only  1241 ;  but 
when  the  suburbs  Montereale,  Porta  Marina,  and 
Casetto  are  included,  the  population  is  given  as  4755, 
that  of  the  commune  being  ^3.  The  number  of  pil- 
grims is  said  to  amount  to  about  500,000  annually. 
The  ^rinupal  buildings,  occupving  the  four  sides  of 
the  piazza,  are  the  ooUege  of  uie  Jesuits,  the  Palazzo 
Apbetolico  (designed  by  Bramanto),  and  die  arehiteot- 
unlly  inngnificant  eraiedral  ehurch  of  the  Holy 
House  (CBesa  della  Gasa  Santa).  The  handsome 
faoade  of  the  church  was  erected  under  Sixtus  V., 
who  fortified  Lore  to  and  gave  it  the  privileges  of  a 
town  (1586) ;  his  colossal  statue  stands  in  the  middle 
of  the  flight  of  stem  in  front  Over  the  j)riudpal 
doorw^  is  a  life-uze  Dronze  statue  of  the  Virgin  and 
Child  by  Girolamo  Lombardo :  the  three  superb  Iwonze 
doom  executed  under  Paul  V.  (1605-21)  are  also  by 
Lombardo,  hia  sona,  and  his  pupils.  The  richly  deco* 
rated  campanile,  by  Vanvitelfi,  is  of  js:reat  height :  the 
principal  bell,  presented  bv  Leo  X  in  1516,  weighs  11 
tons.  The  interior  of  the  church  has  mosaics  Ify 
I)«n«iichino  and  Ouido  Beni,  a  beaatifril  bronse  font 
and  other  works  of  art;  bv^  the  diiefoldect  of  interest 
is  the  Ho^  House  itself,  which  occupies  a  central 
place.  It  18  a  plain  \av^  building,  measuring  28  feet 
fyl2},andI3ireetinheiKht;  it  has  a  door  on  the  north 
side  and  %  irindow  on  the  wast;  and  a  niche  contains 
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a  small  Made  image  of  tlie  Vii;^n  and  Child,  in  Lebanon 
oedar,  and  richly  adorned  with  jewels.  St.  Lake  ia 
alleged  to  have  been  the  Sculptor ;  ita  woikmanship 
ioggeata  the  latter  half  of  the  16th  oentut?.  Around 
the  Santa  Casa  is  a  lofiy  marble  Bcreen,  designed  by 
Bramante,  and  ezeouted  under  Popes  Leo  X. ,  Clem«it 
VIL,  and  Paul  lU.,  by  Andrea  Sansovino.  Girolamo 
Lombardo,  BandinelU,  Qoglielmo  della  -  Port^  and 
othoa.  The  four  mdes  lepreaent  the  Annnncutfion,* 
the  NadTity,  the  Arrival  of  the  Santa  Casa  at  Loreto, 
and  the  Nativitv  of  t^e  Virgin  respeotiv^.  The 
treasursr  <^  the  church  contains  a  huge  variety  of  rich 
and  ouriouB  votive  oSermgs. 

Tht  legend  of  the  Holy  Hoom,  by  which  Loreto  beoame 
what  hu  been  not  inappropriately  called  the  Christian 
Mecca,  seenu  to  have  sprang  np,  how  ia  not  exactly  hnown. 
at  the  close  of  the  crusadins  period.  It  ifl  briefly  referred 
to  in  the  Italia  IJlnttrdta  of  Flavina  Blondos,  aecretsrr  to 
Popea  Eogeniiu  IV.,  Nicholas  Caliztns  III.,  and  Pina 
U.  (oft.  1464) ;  It  is  to  be  read  in  all  Its  ftilneM  in  thfe 
"  Bedemptoria  mundl  Hatria  Eceleein  Laaretann  historla," 
by  a  certain  'I^s^emanIlus,  contained  In  the  Opera  Omma 
(1576)  of  Baptista  Mantoanus.  According  to  this  narrative 
the  house  at  Naxareth  in  which  Mary  bad  been  born  and 
brought  op,  had  received  the  annanciatlon,  and  had  lived 
daring  the  childhood  of  Jeeos  and  after  His  ascension,  was 
converted  into  a  chnrch  by  the  apostles,  and  worship  con- 
tinned  to  be  held  in  it  until  the  fall  of  the  kingdom  of 
Jemsaletn.  Threatened  with  deat^eUon  by  the  Turks, 
it  was  carried  by  angels  thioogh  the  air  and  deposited 
(1291)  in  the  flrst  instance  on  a  hill  at  Tetiato  in  Dalmatia 
(some  miles  inland  from  Zengg)  where  an  appearance  of  the 
Virgin  and  nmnenna  miraeounu  eares  attested  Its  sacred- 
aeas,  which  waa  eonflnned  1^  inveatigations  made  at  Ifaza- 
reth  by  mesaengeit  from  uie  goveraor'of  Dalmatia.  In 
1294  the  angels  carried  it  across  tiie  Adriatic  to  a  wood  near 
Becanati ;  Crom  this  wood  (laozetom),*  or  from  the  name 
of  its  pn^rietriz  (lAareta),  the  chapel  derived  the  name 
which  it  still  retains  ("aaeellum  glorloen  Virginia  in 
Laoreto")-  From  this  spot  It  was  afterwards  (1296)  re- 
moved to  the  present  hill,  one  other  slight  adjustment  being 
reqaired  to  flx  it  in  its  actual  site.  Bulls  In  favor  of  the 
shrine  04  Loreto  were  iasned  by  Sixtus  IV.  in  1491  and  by 
Julias  II.  In. 1507,  the  last  alluding  to  the  translation  of  the 
house  with  some  caution  ("  at  pie  creditur  et  fiuna  eat"). 
The  recognition  of  the  sanctDarybysabsequent  pontlflh  has 
already  been  alladed  to.  In  the  end  of  the  17th  century 
Innocent  XII. appointed  a  "misaa  cum  officio  proprio"  for 
the  fisast  of  the  Translation  of  the  Holy  House,  and  the 
Pestum  TVanslationis  Alms  Domus  Lauretann  B.  M.  V. 
is  still  e^oined  in  the  Spanish  Breviary  as  a  "duplex' 
majos  "  (December  10).  In  the  sixth  lesson  it  is  stated  that 
"  vt»  honsa  in  which  the  Vinfin  was  bom,  having  been 
oonseorated  to  the  divine  mysteries,  was  by  the  ministry 
of  angels  removed  fhim  the  power  of  the  infidels  first  to 
'  Dalmatia  and  afterwards  to  the  Lauretan  field  during  the 
pontificate  of  Celeatine  V.  That  it  is  the  ideotkal  honse 
in  vUeb  the  Word  was  made  flesh  and  dwelt  among  men 
la  attested  by  papal  docnmoita,  by  the  veneration  of  all  the 
world,  omtinned  miraelea,  and  by  the  giaoe  of  heavenly 
bleaaiil«k" 

LORIENT,  capital  of  an  arrondissement  in  the  de- 
|>artmcnt  of  MtjVDihan,  and  of  one  of  the 'five  mari- 
time prefecture^  of  France,  a  military  port  and  fortified 
place,  stands  on  the  right  bank  of  uie  Scorff,  at  ita 
eoDflaence  with  the  BlaveL  in  4T>  45'  N.  lat  and  8° 
SK  W.  Ions.,  on  the  rulv»line  from  Nantes' to 
Brest,  at  a  distaDoe  of  117  miles  from  the  former  and 
ill  from  tiie  latter.  The  town,  which  is  modem  and 
r^nkrly  built,  oontuns  no  boildings  of  special  arcfai- 
te^nral  or  antiquarian  interest;  it  derives  all  its  im- 
portanoe  from  its  naral  establishments  lining  the  right 
Dank  of  the  river,  which  include  sail-making  woncs, 
cooperages,  and  shops  of  all  kinds  of  ship  carpentry. 
The  rope-walk  forms  a  parallelogram  more  than  1000 
feet  in  length  by  100  broad.  The  foundries,  fitting 
shoiM,  and  smiths*  shops  are  on  an  egnaJly  ex- 
tensive scale,  the  forges  numbering  eightr-four. 
Of  the  gxaving  do^  Uie  lazseat  is  fi09  net  in 
length,  about  98  in  Ineaddi,  and  more  than  26  feet 
in  depth  below  low-water  mark.  The  Pr£e,  an 
area  of  40  acres  reelaimed  from  the  sea,  contains  boat- 
building yards,  steam  saw-milla,  and  wood  stores :  a 


floating  bridge  000  feet  loBgooDDoeU  it  with  thtt  ship- 
building establishments  ofCaudan,  which  occupy  to* 

Ejmnsula  formed  by  the  confiaence  of  the  Soorff  and  the 
layet  Apart  from  ita  naval  oonstruotions,  in  whiob 
Lorient  holds  the  first  rank  in  France,  it  has  an  im- 
portanrplace  in  the  manufacture  of  marine  artalkny. 
Private  industry  is  also  engaged  in  engine-making. 
The  trade  in  fresh  fish  and  saraitte6,within  the  arron- 
dissement reaches  an  uiniial  value  of  35  millions  of 
francs.  South  from  Che  town,  also  on  (lie  Soorff,  i» 
the  hstrbor,  which  oomprises  a  dry  dock  and  a  wet  dow, 
measuring  about  1650  feet  by  200.  The  nmdstead, 
formed  by  the  estuary  of  the^lavet,  is  acoessiUs  to 
vessels  01  the  largest  size ;  the  entrance,  3  or  4  mile» 
south  from  Lorient,  which  is  defended  by  numerooa 
forts,  >is  marked  on  the  east  by  the  peninnilaof  G&vre 
(an  artillery  practising  ground)  and  the  fortified  towa 
of  Port 'Louis ;  on  the  west  are  tlte  fort  of  Loqueltas, 
and,  higher  up,  the  battery  of  Kemevel.  In  the  mid- 
dle of  the  channel  is  the  granite  rock  of  St.  Miahel, 
occupied  by  a  powder  magazine.  Opposite  it,  on  the 
right  bank  or  the  Blav^  is  the  mouth  of  the -river 
Ter,  with  fiah  and  oyster-breeding  estaUidunents,  fitii» 
which  10  millions  of  oysters  are  annually  obtuned. 
Above  Lorient  on  the  Scorff,  here  spanned  by  a  001^ 
pennon  bridge,  is  Kerantrech,  a  preUy  village  sur- 
rounded by  numerous  countiy  houses.  The  popuiatioD- 
of  Lorient  in  1876  waa  35,165,  indnding  6360  of  the 
military  and  offioal  daas. 

Lorient  has  taken  the  place  af  Port  Louis  as  the  port  ot 
the  Blavet.  The  latter  stands  on  the  sito  of  an  ancient 
hamlet  which  waa  fortified  doling  the  wmis  of  the  Leagn* 
and  handed  oyer  by  Mereauf  to  tne  flpaniarda.  Afterwa 
treaty  of  Verrlna  It  waa  restored  to  Fnuice,and  It  recelveA 
its  name  of  Port  Louis  under  Blchelleu.  Some  Breton' 
merchants  trading  with  the  Indies  had  established  them- 
selves flrst  at  Port  Louis,  bat  in  1828  they  built  theirware- 
hooses  tm  the  other  bank.  HtB  Oompagnie  des  Indei^ 
created  in  1664,  took  poaseaslon  of  these,  sivlng  them  th* 
name  of  Lorient.  In  1745  the  oompanj,  then  at  the  acme 
of  its  prosperit7,  owned  thlr^-five  ships  of  the  largest  claaa- 
and  many  others  of  considerable  aiae.  The  fkilure  of  Uie 
attempt  m  the  En^ih  under  Leatock  ag^nst  Lorloit  to- 
still  commemorated  by  the  Inhabitants  W  an  anneal  pn>- 
cession  on  the  first-  Sunday  of  October.  The  decadence  of 
the  company  dates  from  1753.  In  1782  the  town  waa- 
ocqaired  by  purchase  by  Lonis  XVI.,  <m  the  bankmptey  of' 
its  former  ownen  the  Bohan-Galm^flunUy. 

LORRAINE  (LOTHABINOU,  Lothbinokn)  is  geo- 
graphically the  extensive  Anstnuan  portion  of  the 
realm '  allotted  by  the  partition  treaty  of  Verdun  in- 
August,  843,  to  uie  emperor  Lothair  I.,  and  inherited 
by  his  second  son,  King  Lothair  iL,  855-869,  from 
whose  days  the  name  Segmtm  Lotnarn  first  arose. 
This  boider-land  between  the  realms  of  the  Eastern  and^ 
Western  PVanks  in  ita  original  extent  took  in  most  of 
the  Frisian  lowlands  between  the  mouths  of  the  Rhine 
and  the  Ems,  and  a  strip  of  the  right  shore  of  the 
Rhine  to  within  a  few  miles  of  Bonn.  In  the  neigh- 
borhood of  Bingen  it  receded  from  the  left  shore  of  the- 
river  so  as  to  exclude  the  diooeees  of  Worms  and 
Spiraa,  but  to  admit  a  oertun  oonneetioo  with  Alsaoe. 
Inwards  the  west  it  induded  nearly  the  whole  territory- 
which  is  watered  by  tlie  rivers  Moselle  and  Meuse,  and 
spread  over  the  oiooeses  of  Cologne,  Treves,  Metz, 
Toul,  Verdun,  Li^ge,  and  Cambrai.  Henoe  this  arti- 
ficial realm  embraced,  broadly  speaking,  almost  all 
modern  Holland  and  Belgium  (with  the  exception  of 
Flanders)^  part  of  the  Prussian  Rhine  provinces,  and 
what  is  still  called  Lorraine,  partly  French  and  partly 
Qerman,  divided,  however,  from  Alsace  and  the 
Palatinate  by  the  natural  fVotitier  line  of  the  Vosge» 
and  the  Haaidt  mounUuna.  Its  inhabitants  were  soon 
called  HlothitriL  Lothartmuai,  Lotharingi.  Loth** 
ringia,  as  the  deai^atton  of  ^e  ooaatzy,  hardly 
appears  belbn  the  middle  of  the  10th  century. 

Up  to  this  time  Lorraine  had  belonged  alternately  to- 
the  eastern  and  the  western  kinsdom  ever  nnoe  Lonie- 
tlie  Qerman  and  Charles  the  Bald  divided  the  realm  (tf" 
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Lotbur  Q.  more  edinographicaUv  ,bv  the  treaty  of 
MflKsen,  AugurtS,  STOi  After  the  aepodtioD  in  887 
of  the  emperor  Chariee  HL,  who  for  a  short  time  ap- 
peared at  the  head  of  the  three  reunited  realms,  the 
eountiy  still  remained  distinct,  though  the  invasions 
of  the  Northmen  and  feudal  diunl^grattoD  creeping  in 
from  the  west  vied  to  tear  it  to  pieces.  Yet  the  em- 
peror Arnulf  afler  his  suooeas  against  the  Scandina- 
vians, restored  some  order,  and  made  his  son  Zwente- 
bulch  king  over  that  part  of  the  empire  in  894.  But 
he  never  overcame  the  difficulties  inherent  in  a  country 
peopled  by.Franks,  Buxgundians,  Almains,  Frisians, 
and  Scandinavians,  speaking  various  Romance  uid 
Teutonio  dialects,  ute  western  group  b«ng  evidently 
aUmotod  fay  the  growth  of  a  French,  the  eastern  by 
tbat  of  a  Qemian  nationality.  King  Zwentebulcn 
qnaireUed  with  oertvn  powerful  ^>rds,  offended  mor- 
tally the  bishops,  especially  that  of  Treves,  and  finally 
lost  his  life  in  battle  on  the  13th  August,  900.  In  the 
days  of  Louis  the  Child,  the  last  of  the  eastern  Garo- 
lings,  there  rose  to  ducal  dignity  Reginar  Long-neck, 
count  of  Haspengau,  Hennegan,  or  Hainault^  who 
owned  a  nomber  of  fiefs  and  monasteries  in  the  diocese 
of  Li^xe.  HefoqnditprofitabletoadheM  to  Charles, 
king  or  the  Western  Franks,  especially  after  Louis's 
deaUi  in  911.  His  son  GKsilbert  from  915  began  to 
rule  the  liotharingians  likewise  in  opposition  to  Conrad 
I.  and  Henxy  L,  who  were  the  successors  of  Louis  the 
Child,  with  the  exception,  however,  of  Alsaoe  and  the 
Frisian  dis^cts,  which  now  separated,  definitively  to 
ranain  with  the  German  kingdom.  By  the  treaty  of 
Bonn  (9^)  the  Lotharingian  duchy  was  ceded  for- 
mally to  FVanoe,  until  Heniy  I.,  profiting  hy  the  dis- 
miiott  between  Charles  the  Simple  and  his  nvals,  sub- 
dued Oimlbert  and  his  dominion  (925)^  and  about  928 
ntnmed  it  to  him  with  the  hand  of  his  daughter  as  a 
member  of  the  German  kingdom,  though  rather  more 
independent  than  other  duchies.  Its  western  frontier 
now  appears  to  have  extuided  up  to  the  Dutch  Zea- 
lands.  , 

Htiniy's  son,  the  great  Otto  I. ,  when  his  brother  re- 
belled in  ooiuuDotion  with  Eberhard  and  Gisilbert,  the 
dnkea  of  Enneonia  and  Lotharingia,  beat  and  amii- 
hilated  these  two  TSSsaU  (939),  and  secured  tiie  latter 
oonntiy  b^  a  treaty  with  the  French  king  Louis  IV., 
who  mamed  Gisiloert's  widow,  entrusting  it  oonseou- 
tively  to  his  brother  Henry,  to  a  Duke  Otta  and  from 
944  to  Conrad  the  Bed,  his  son-in-law.  Chiefly  wit4i 
the  help  of  the  Lotharingians  he  invaded  France  in 
order  to  rdnstate  the  king,  who  had  been  detiironed 
hy  his  proud  vassals.  But  a  few  years  later,  when 
I^udulf;  the  son  of  King  Otto  uid  uie  English  Edith, 
and  Duko  Conrad^  discontented  with  certain  measures, 
rose  against  their  father  and  lord,  the  ever-restless 
spirit  (n  the  Lotharingifois  broke  out  into  new  oom- 
BBoCiona  The  at«m  bng,  however,  suppressed  them, 
rsmoved  both  his  son  and  his  son-in-uiw  from  thar 
(riBces,  andappointedhis  younoest  brother,  the  learned 
and  statesmanlike  Bran,  arcbiHahop  of  Cologne  and 
diaucdlor  of  the  realm,  to  be  also  duke,  or,  as  he  is 
called,  archduke  of  Lotnarinna,  Bran  snatched  what 
was  sail  left  of  demesne  lands  and  some  wealthy  ab- 
bevslike  SL  Mazimine  near  Treves  from  the  rapaaous 
Domes,  who  had  entirely  converted  the  offices  or  counts 
and  other  functionaries  into  hereditaiv  property.  He 
prerided  over  their  diets,  enforced  tne  public  peaoCj 
and  defended  with  thdr  assistance  the  frontier  lands  of 
Germany  against  the  peraiaous  influence  of  the  death 
strncde  fiiiught  between  the  last  GaroliDgs  of  J^n 
and  tae  dukes  of  IVms.  Quelling  the  insnrreotions  of  a 
younger  Rennar  ip  the  knrar  or  npuarian  r^ons,  he  ad- 
mi  (ted  a  faithfril  Count  Fredeiidc,  who  possessed  much 
lsn<l  in  the  Ardennes,  at  Veidnn,  and  at  Bar,  to  ducal 
dignity.  Although  tiie  emperor,  afler  Bnin's  early 
death,  October  10,  965,  took  the  burder-land  into  his 
own  hands,  he  connived,  as  it  ai>|)cars,  at  the  begin- 
ning «)f  a^nal  division  between  an  up|>er  and  a  Iitwor 
dnefav.— leaving  the  first  to  FMerick  and  his  deaoen- 


daote,  while  ^e  other,  administered  by  a  Duke  Qott- 
frid,  was  again  disturbed  by  a  third  RtE^uur  and  hi» 
Inother  Lambert  of  Louvuin.  W  ben  Otto  XL  actually 
restored  theii^  fids  to  them  in  976,  he  nevertheless 
granted  the  lower  duch^  to  Charles,  a  sun  of  the  Car- 
oling Louis  IV.,  and  his  own  aunt  Gerberga.  Henofr- 
fort£  there  are  two  duchies  of  LiHTune,  the  official 
name  applying  originally  only  to  the  first,  but  the  two 
dignitaries  being  t&tinguished  as  Dvx  Mondhnumm 
and  I  Dux  Ripuarumi  m,  or  later  on  Jhtx  Metenn§  on 
BarrejutM  and  Dux  Xiovaniensu,  de  Brabantia,  Bvl- 
Uontg,  or  de  Lanburfj.  Both  territories  now  swarmed 
with  ecclesiastical  and  temporal  lords,  who  struggled 
to  be  independent,  and,  though  nominally  the  sumects 
of  the  German  kings  and  emperors,  frequen^  add 
fiefs  from  the  kitags  and  the  grand  seigneurs  of  nance. 

Between  powenul  vassals  and  encroaching  neigh- 
bors the  imperial  delegate  in  the  lower  docny  oonld 
only  be  a  still  more  powerful  sei^eur.  But  Duke 
Charies  became  the  captive  of  the  Indioi)  of  Laon,  and 
died  in  994.  His  son,  Duke  Otto,  dying  childless 
(1004),  left  two  sisters  married  to  the  counts  of^uvain 
and  Namur.  Between  J012  and  1023  appears  Duke 
Gottfrid  I. ,  son  of  a  count  of  Verdun,  an^  supporter 
the  emperor  Henry  IL,  who,  fighting  his  way  anunst 
the  counts  of  Louvain,  Namur,  Luxemburg,  ana  Hol- 
land, is  succeeded  by  his  twother  Goselo  L,  hitherto 
margrave  of  Antwerp,  who  nnoe  1033,  witli  the  em- 

Seror's  permission^  ruled  dso  Upper  Lorraine,  and 
efendea  the  frontier  bravely  agidnst  the  incuruons  of 
Count  Odo  of  Bloi^  the  adversaiy  of  Conrad  II.  At 
his  death  (1046)  the  npper  dnc^  went  to  his  second 
son  Gottfrid,  wntle  the  eldest,  Goselo  IL,  succeeded 
in  the  lower,  until  he  died  childlesB  (1046).  But  Gott- 
frid II.  (tho  Bearded),  an  energetic  but  untrustworthy 
vassal,  rebelled  twice  in  alliance  with  King  H^nr^  L 
of  France  and  Count  Baldwin  V.  of  Flanders  against 
the  emperor  Heniy  V.,  who  opposed  a  nnion  of  the 
duchies  in  such  hands.  Lower  Lorraine  therefore  was. 
given  (1046)  to  Count  Frederick  of  Luxemburg,  afl^ 
whose  death  (1065)  it  was  nevertheless  held  hj  (Gott- 
frid, who  in  the  mean  time,  beinjj  banished  the  oonn- 
try,  had  married  Beatrice,  the  widow  of  Bonifiuie  oi 
Tuscany,  and  acted  a  prominent  part  in  the  affiurs  <rf 
Italy.  As  duke  of  Spoleto  and  champion  of  the  Holy 
See  he  arose  to  great  importanoe  dunng  the  turbulent 
minority  of  Henry  IV.  When  he  died  December  21 , 
1069,  lus  son  Gottfnd  III.,  the  Hunchbacked,  suo 
oeeded  in  the  lower  dochyj  who  for  a  short  time  was 
the  husband  to  Matilda  oi  Canoesa,  the  daughter  of 
Boni&ce  and  Beatrice.  Soon,  however,  he  turned  his 
back  on  Italy  and  the  pope,  joined  Heniy  IV.,  fought 
with  the  Saxon  robcls  and  Robert  of  flanders,  and  in 
the  end  was  miserablv  murdered  by  an  emissary  of  the 
ooont  of  Holland,  Febrnaiy  26.  1076.  Conrad,  the 
emperor's  young  son,  now  held  the  dnohy  nominally 
till  it  was  granted  1088  to  Gottfrid  IV.,  oonnt  <« 
BouiUon,  and  son  of  Ida,  a  nster  of  Gottfrid  HI.,  and 
Count  Eustace  of  Boulogne,  the  hero  of  the  first  cru- 
sade, who  died  king  of  JerasalaB  in  1100.  Af^er  him 
Heni^,  count  of  Limbm^,  obtained  the  country ;  bat, 
adhering  to  the  old  emperor  in  his  last  struggles,  he 
was  removed  by  the  son  in  May.  1106,  to  make  room 
for  Gottfrid  v.,  the  great-grandson  to  Lambert  I., 
count  of  Lorraine,  a  descendant  of  the  first  ducal 
bouse,  whicii  had  been  expelled  by  Otto  the  Great 
NevHTtheleaa  he  joined  his  jHvdeoessor  in  rebellion 

r'nst  the  emperor  (11 14)j  bnt  ratttrned  to  his  side  in 
war  about  the  see  of  Latfge.  Later  on  he  opposed 
King  Lothair  m.,  who  in  tam  supported  WsJiam, 
son  of  Henry  of  Umburg,  but  died  in  peace  with  Con 
rad  m.  JanuBiy  15,  1139.  Hb  son  Gottfrid  VI. 
was  the  last  dnke  of  Lower  Lorrabe,  and  second  duke 
of  Brabant.  Henceforth  the  duchy  split  definitely 
into  that  of  Limburg,  the  inhmtance  oT the  counts  of 
Verdun,  and  that  of  Louvain  or  Brabant,  the  dooun 
ion  of  the  andent  line  of  the  eoonta  of  Haspengau, 
Various  fVagments  ranained  in  cbe  hands  of  the  oonntf 
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of  Imzembnrg,  Nunur,  Ilanden,  Holland,  Jolien, 

Upper  Lomune,  a  hill;  table-land,  ia  bordered  on 
the  east  by  the  ridge  of  uie  Vosgea,  o^  the  north  hy 
the  Ardeoufls,  and  on  the  south  oy  the  taUe-land  <n 

huaf^ea.  Towards  the  west  the  open  country  stretches 
on  into  Champagne.  The  Meuse  and  the  Moselle, 
the  latter  with  its  tributaries  Meurtbe  and  Saar,  run 
through  it  from  S.  £.  to  N.  W.  in  a  direction  parallel 
to  the  ridge  of  the  Argonnea.  In  this  country  Duke 
Frederick  waa  succeeded  by  his  son  and  granajson  till 
1033.  Afterwuds  Gozelo  L  and  Gottfrid  the  Bearded, 
Count  Albert  of  Alsace  and  his  brother  or  nephew 
Oerard,  held  the  duchv  successively  under  veiy  inse- 
cure oircumstanoes.  The  ducal  tenitories  were  even 
then  on  all  aides  surrounded  and  broken  in  upon,  not 
only  hpr  those  of  the  three  bishops,  but  also  the 
powerful  coimts  of  Bar.  MoreoTos,  when  in  1070  a 
new  dynasty  was  established  in  ^eodorio,  son  of 
Count  Gerard  of  Alsace,  his  brother  Gerard  or  Vaude- 
mont  became  t)i6  founder  of  a  separate  line.  The 
former  political  uid  feudal  ries  still  oonneoted  the 
duchy  with  the  empire.  The  bishops  were  the  suf- 
fragans of  the  archbishop  of  Treves,  who  rose  to  be 
one  of  the  prince^ectors.  The  dukes,  however,  de- 
floending  from  Theodorio  in  the  male  line,  though 
much  weakened  by  the  incessant  dilapidation  of  their 
property,  for  two  centuries  adhered  generally  to  the 
«mperor.  Duke  Simon  L  was  step-brother  of  the 
«mperor  Lothair  UL;  his  sop  Matthew  I.  intemar- 
ried  with  the  Hohenstaufen  iamilv.  His  son  and 
xrandsons  Appear  traditionally  on  the  side  of  Henry 
Vl.,  Philip,  Frederick  II.,  and  but  rarely  prefer  the 
Wemsh  opponent  Later  on  Theobald  IL  and  Fred- 
erick IV.  supported  Albert  and  Frederidc  of  Austria 
^unst  Louis  the  Bavarian.  Yet  during  the  same  age 
French  feudidism  and  chivalry,  French  oustom  and 
laoguage,  advanced  steadily  to  the  disadvantage  of 
.Oennan  policy  and  German  idioms  amongst  kmghts 
and  ratizens.  King  Philip  Augustus  already  promoted 
Frenchmen  to  the  f^  Cambnu,  Verdun,  and  Toul. 
Though  remuning  a  fief  of  the  empire,  the  duchy  of 
Lorraine  itself  a  loose  acoumnlation  of  oentrinigal 
olements,  was  irresistibly  atCrnoted  by  ita  western 
neighbor,  although  Uie  progress  of  French  monarchy 
for  a  time  was  violently  che(^^  by  the  En^ish  inva- 
«on.  Duke  Rudolf,  a  great  grandson  of  Rudolf  of 
Hapsbuzg,  died  at  Cr^^  among  the  French  chivalry, 
like  his  hrother^in-law  the  count  of  Bar.  To  his  son 
John,  who  was  poisoned  at  Paris  ( 1 39 1 ) ,  Charles,  called 
the  Bold,  8ucc«ided,  while  his  brother  Frederick,  who 
wA  slain  at  A^ncourt,  had  annexed  the  county  of 
Vaudemont  by  nght  of  his  wife.  CharleSj  who  died 
in  1431  without  male  issue,  had  bestowed  his  daughter 
Isabella  in  marriage  on  Ren£,  count  of  Aqjou,  and 
titular  Idng  of  NajpTes,  Sidly,  uid  Jerusalem,  and  also 
«  French  vassaL  lor  fragments  of  the  duchy  of  Bar, 
And  the  fiefa  of  Pont  k  Housson  and  Guise.  However, 
when  he  obtained  by  right  of  his  wife  t^e  duchy '  of 
Lorraine,  he  was  defeated  by  Anthony,  the  son  of 
SWleri^  of  Vaudonont  But  by  his  daughter  lolan- 
the  marrying  Frederick  H.,  Count  Anthony's  son  and 
heir,  the  duchies  of  Lorraine  and  Bar  were  in  the  end 
united  by  Ren^  II.  with  the  county  of  Vaudemont 
and  its  dependencies  Amnale,  Mayenne,  and  Kl- 
boouf.  In  the  mean  time  all  these  prospects  were' 
nearly  annihilated  by  the  conquests  of  Charles  of 
Burgundy,  who  evidently  had  chosen  Lorraine  to  be 
the  Keystone  of  a  vast  realm  stretching  from  the 
North  Sea  to  the  Mediterranean.  This  new  border 
empire,  separating  Germany  from  France,  fell  almost 
instantly  to  pieces,  however,  when  the  bold  Bm-gun- 
dian  lost  his  oonqnesta  and  his  life  in  the  battle  of 
Nancy,  January  4,  1477.  After  this  the  duchv  tot- 
tered on,  merging  ever  more  into  the  stream  of  French 
history^  though  its  bishops  were  princes  of  the  empire 
and  resided  in  imperial  cities.  At  the  death  of  Bend 
II.  (1608),  hia  eldest  son  Anthony,  who  had  been  edu- 


cated in  the  court  of  FVanoe,  inherited  Lorraine  widi 
its  dependencies.  The  second,  Claude,,  was  first  dnke 
of  Guise,  and  the  third,  John,  alternately  or  ooi^ointly 
wit^  his  nephew  NiooUus,  bishop  of  Metx,  Toul,  ain 
Verdun,  better  known  as  the  cardinal  m  Lomdna. 
Still  the  old  connection  reappeared  oocadona^dnrins 
the  French  wan  of  the  emperor  Charles  V,  la  1625 
the  oountiy  was  invaded  by  Germui  insurgwita,  and 
Lutheraoism  began  to  spread  in  the  towns.  When 
Maurioe,  elector  of  Saxony,  and  the  German  princes 
rose  against  the  emperor  (1552),  they  sold  the  three, 
bidhoprios  and  the  cities  of  Toul,  Meti,  and  Verdun, 
as  well  as  Cambrai,  to  King  Henry  II. ,  Mid  huled  him 
as  imperial  vicar  and  vindac  l&ertatis  Cfermanw.  In 
vun  did  Charles  V.  lay  siege  to  Mets  for  neariy  Uiree 
months ;  the  town,  already  entirely  n«nob,  was  buo- 
cessfully  defended  the  duke  of  Guise.  Qmaxa  . 
heresy  also  lost  its  hold  in  these  territories  owing  to  Qm 
Catholic  idfluenoe  of  Uie  house  of  Guise,  which  ruled 
the  court  of  P^ce  during  an  eventM  peripd.  Chariea 
n.,  the  grandson  of  Duke  Anthony,  who  as  a  d^ 
Bcendant  of  Charies  the  Caroling  even  ventured  to 
claim  the  French  crown  against  the  house  of  Bourbon, 
had  by  his  wife,  a  daughter  of  King  Henry  IL,  two 
sons.  But  Henr;^,  the  ^dest,  brdther-in-law  to  Heniy 
of  Navarre,  leaving  no  sons,  the  duchy  at  his  deatli, 
July  31,  1624,  reverted  to  lus  brother  Francis,  who, 
on  November  26,  1625,  rengned  it  in  fkvor  of  hjs  son 
Charles  HL.  the  husband  of  Duke  Henry's  eldest 
daughter.  Siding  ag^nst  Kchelieuwith  ^  house  of 
Austria  and  Duke  Gaston  of  Oriean%  Chailea,  after 
being  driven  out  by  the  French  and  the  Swedes,  v> 
si^ed  the  dnofay,  January  19, 1034 ;  and  like  the  thiee 
bishoprics  it  was  actually  tulotted  to  France  by  the  peace 
of  Westphalia. '  The  duke,  however,  afler  fighting 
with  the  Fronde,  and  with  Gondd  and  Spain  against 
Turenne  and  Masarin,  and  quarrelling  in  turn  with 
Spain,  was  neverthlesa  reinstated  by  the  treaty  of  the 
Pyrenees  (1659)  under  hard  conditions.  He  had  to 
cede  the  duchy  of  Bar,  to  raze  the  for^cations  of 
Nancy,  and  to  yield  the  French  free  passage  to  the 
bishoprics  and  Alsace.  But,  restless  as  ever,  after  try- 
ing to  be  raised  amon^  the  princes  of  the  blood  royal 
in  return  for  a  promise  to  cede  the  duchy,  he  broke 
again  irith'  Louis  XIV.',  and  was  ezjiellea  once  more^, 
together  with  his  nephew  and  h^  Ohariea  IV. 
Leopold.  Both  fought  in  the  Dutch  war  on  the  Ger- 
man side  in  the  vain  hope  of  reconquering  their  coun- 
try. ^  When  Charles  IV.  after  his  uncle's  death  refused 
to  yield  the  towns  of  Longwy  and  Nancy  according  to 
file  peace  of  Nim^en,  Louis  XIV.  retained  the 
duchy,  while  its  proprietor  actecj  as  governor  of  IVrol, 
and  fought  the  Turks  for  the  emperor  Leopold  L, 
whose  sister  be  had  married.  In  the  next  French  war 
he  commanded  the  imperial  Uvops.  Hence  his  son 
Leopold  JoBGfii,  at  the  cost  of  Saarlouis,  regained  the 
duchy  once  more  by  the  treaty  of  Ryswick  (1697). 
This  prinoe  careflilj^  held  the  bdanoe  between  the 
contending  ^rties,  when  Europe  struggled  for  and 
against  the  Bourbon  suooession  in  Spam,  so  that  hia 
court  became  a  sanctuary  for  pretenders  and  perse- 
cuted partisans.  His  second  son  Francis  Stephen,  by 
a  daughter  of  Duke  Philip  of  Orleans,  and  his  heir  sinoe 
1729,  surrendered  the  duchy  ultimately,  owing  to  the 
defeat  of  Austria  in  the  war  for  the  Poltso  crown 
(1735).  This  being  lost  by  Stanislaus  Leszczynski,  the 
father-in-law  of  Louis  Xv . ,  the  usufruct  of  Lorraine  and 
a  comfortable  residence  at  Nancy  were  granted  to  the 
Polish  prinoe  till  his  death  (1766).  Ana  nowformore 
than  a  century  all  Lorraine  and  Alsace  up  to  the  lUiine 
were  EVoich.  Meanwhile  Francis  Stephen,  since  1736 
the  husband  of  Archduchess  Maria  Theresa,  had  oh- 
tuned  in  compensation  the  grand-duchy  of  Tuscany, 
where  the  last  of  the  Medid  died  in  1737.  He  became 
his  wife's  co-regent  in  the  Austrian  provinces  (1740), 
and  was  elected  king  of  the  Romans  and  cipwnea 
emperor  1745,  Uie  ancestor  of  the  present  rulers  of 
Austria.    When  in  the  recent  Friuoo^German  mr 
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Intb  Strubnrg  and  Meti  ven  taken  Inr  the  Gennaa 
troops  ailer  a  gallant  defence,  the  }<Vench  had  to  sub- 
mit in  tlie  peace  of  Frankfort,  May  10,  1871,  to  the 
M^tieal  sad  strategical  dectabus  of  the  oonquerors. 
{M  Geraian  territory,  all  Alaaoe,  and  a  portion  of  Lor- 
nuoe,  the  upper  valley  of  the  Saar  the  Btrong  fortoessoa 
oT  Dftdeuhofea  (Thionville)  and  Mets  on  this  Moeelle, 
iridi  the  numuulisgdiBteicte,  -nx.,  the  greater  part  of 
tlw  MoBeDe  and  tbelSeurtfae  depaitipenta,  where  here 
and  there  Oennan  is  still  the  laiuruage  of  the  inhab- 
itantB,  were  the  spoils  of  victory.  They  are  now  united 
and  admiiuslered  in  alldril  and  military  mattoft  as  an 
inperial  pnmnoe  of  the  new  G«niutn  empire. 

Ses  CaJmet,  Uitloire  EedetiM^que  tt  ewtia  de  la  LonAM,  S 
•nit.;  UasGOT,  Diueriatio  n«iw  Lotharingm  regni  cum  im- 
^crw  JZmmm  Gtrwmioo;  Usinger,  "Du  dcatsche  Stsats- 
fftilet  bis  gegen  Ende  dee  eilften  .Jahrhnnderts,"  Hui. 
matkr^  xxTil.  374;  Waitz,  DtvUche  VcrfaBturtgtgaehlAit, 
toU.  T.-Til. :  Qiesebrecbt,  V^ckitihU  dsr  D&Htachm  Kaiterteit, 
vols.  i.-T. ;  Henri  Martin.  IRaOrire  d«  France,  17  vols. ;  Bank«, 
DnIiAt  OwdUcJktB  im  ZeitaUa-  der  S^flrrmatioit,  6  toIb.; 
Buk^  tiwiMtJu  Oe»eiackU,  ft  vols. ;  A.  Scbmidt,  £!mm 
wi  LaCkrtNMH,  IfaJuoeU  tri»  diem  Prtmnam  dam  dtuUckm 
BMm  mHorm  gktgn,  1858.  (B.  P.)  ■ 


LORT,  s  word  of  Malayan  origin  signifying  Parrot,  * 
m  general  tise  with  but  dight  variation  of  form  in 
many  European  languages,  is  the  name  of  oertun  birds 
1^  ihb  oTcter  Hdtadi  mostly  from  the  Moluccas  and 
New  Guinea,  which  are  remarkable  for  their  bright 
Kulet  or  crimson  coKmag,  though  also^  and  perhaps 
•D^bsequently,  applied  to  some  others  in  which  the 
plumage  is  ohi^ green.  The  "Lories"  have  been 
leferrra  to  a  ooitsiderable  number  of  genera,  of  which 
EeiatuM,  ZoHus  (the  ifomteefZa  of  some  authors),  Eo», 
and  Chakopwittaeut  may.be  here  particularized,  while 
gilder  the  equally  vague  name  of  Lorikeets ' '  may  be 
eompreheiuled  the  genera  Charmosyna^  Jjoriculvt, 
and  Cor^ah^HM.  By  most  ^ystemadsts  some  of  these 
tama  have  berai  pueed  far  apart,  even  in  dtfierent 
6mUei  of  tV&taeL  but  Gkirod  has  shown  {Proe. 
ZooL  Soetety^  1874,  pp.  586-598.- and  1876,  p.  692) 
Ae  many  common  characters  they  possess,  which 
liiui  goes  some  way  to  jostify  Uie  relationship  im- 
ptied  qy  their  popular  deugnation.  The  latest  and 
perhaps  the  most  complete  account  of  these  birds  is 
to  be  found  in  the  first  ^art  of  Count  T.  Solvadori's 
Onutoiogia  dclla  Papuatia  e  deUe  Molucche^  published 
st  Torin  in  1880,  though  he  does  not  entirely  accept 
OtTTod's  arrangement.  Of  the  genus  Ecla:tuM  the 
Italian  naturalist  admits  five  spedes,  namel^r,  ptc- 
torolu  and  K  roratai  (wlucb  are  respectivdy  the 
oofyehiorus  and  graiuUf  of  most  authors),^  E.  eardina- 
« [otherwise  %ntermedius\  E.  toatermant,  and  E.  cor- 
a«Iia— the  last  two  from  an  unknown  habitat,  though 
doubtless  witluD  the  limits  of  his  labor,  while  the 
int  seems  to  range  from  W^giou  and  Mysol  through 
New  Guinea,  todudiog  the  Kei,  and  Aru  groups,  to 
the  Solomon  Islands,  and  the  Second  is  peculiar  to 
the  Moluocas  and-  the  third  to  Bouru,  AmDoyna,  and 
Ceiam.  Still  more  recently  Br.  A.  B.  Meyer  has  de- 
scribed (i>oc;  ^oo^.  <Sbc£eQ/,1881,p.  917)  what  he  con- 

laaanaget,  publUhed  »x  BaUrla  in  1S79,  in  wblcb  the  word<  are 
pwMMcMy  ipelt  according  to  their  pronnnclatlon,  glvei  it  "  loo- 
wb"  Baflon(.SIit  JVdt  OfiRtM^Tl.  p.i2a)  Ktat«athatftCome8fh>m 
Ike  bird's  eiT,  which  la  likely  enough  in  the  case  of  captive  ex- 
rnnlw  tSQgnt  to  utter  a  aound  rewmbllng  that  of  the  name  by 
WhUi  they  are  commonlT  called.  NleuhofF  ( Voy^a  par  mer  et 

Cr  km  A  diferenle*  Ueux  da  Inda.  Anuterdam,  1682-92)  aeems  to 
Tc  ftnt  made  the  word  "  Lor;  "  known  {tf.  Ray,  Simmf.  Avtum, 
a.  Ul).  Cimwnird  U>ieL  Enjfi,  and  Ualtm  Languaga,  p.  127}  ipella  it 
'non"  or  "nuri*;  and  In  the  flrator  these  forma  It  U  UBed,  says 
Dr.  EtMCh  (Dfe  Papageim,  iL  p.  782),  by  PigaCUta.  Aldrovandua 
(OnAMMto,  lib.  zl.  cap.  1}  noticed  a  Pwrat  called  In  Java  "  nor," 
■DdCliMlD)t(&a(tea,p.n4)haathesamewoTd.  This  will  accoiint 
lit  the  name  "noyra"  or  "nolra"  applied  by  the  Portngaese, 
Heading  to  Buffbo  («( m^pra,  pp.  125-127) ;  but  the  modem  Fortu- 
tuew  Kcm  to  call  a  Parrot  cenerally  "  Lonro ,"  and  in  the  Nune 
Lngnaffe  that  word  1>  used  aa  an  acUectlTe,  etgnlMng  bright  in 
eolor.  The  French  write  the  word  "  Loury  "  (qf.  Uttrt,  miS voce). 
IW  Lory  of  rtnlfmlati  In  Booth  AMca  Is  a  Toukaco  ;  and 
Xng  Lorr  la  a  name  appHed  by  dealen  In  blida  to  the  AmtiaUan 
fSnwe  of  tbegeMM  ^nmtOiu. 


fliders  to  be  another  spedes,  E.  riecMi,  from  Cera  or 
Seirah,'  one  of  the  Tenimber  group,  or  which  Timor 
Laut  is  the  chief,  to  the  southwest  of  New  Guinea.' 
Much  interest  has  been  excited  of  late  by  the  discovery 
in  1873,  by  the  traveller  and  naturaJist  last  named,  that 
the  Iwrds  of  this  genus  posseeshig  a  red  plumage  were 
the  females  of  those  wearing  green  feathers.  So  nn* 
expected  a  discovery^  which  was  announoed  In  Dr. 
Meyer  on  the  4th  of  March,  1874,  to  the  Zo(HOgioal 
and  Botanical  Society  of  ViennaJ^  naturally  provwced 
not  a  littJe  controversy,  for  the  difference  of  coknatioii 
is  so  marked  that  it  had  even  been  proposed  to  sepa^ 
rate  tho  Green  from  the  Red  Lories  generically;*  but 
now  the  truth  ofbts  assertion  is  geDerafly  admitted,  and 
the  story  is  very  fully  told  by  him  in  a  note  contributed 
to  Gould's  Birds  of  New  Chiinea  (part  viiL,  Ist  Octo- 
ber, 1878),  though  sereral  intereeting  matters  there* 
with  connected  are  still  undetermined.  Among  these 
is  the  question  of  the  color  of  the  first  plumue  of  the 
young,  a  point  nut  witliout  important  signification  to 
the  student  of  phyhigeny.* 

Though  the  name  Lory  baa  long  bera  used  for  tha 
species  of  EdectuM,  and  some  other  genera  related 
thereto,  some  writers  would  restrict  its  application  to 
the  birds  of  the  genera  Loriv$,  Eos,  Cfialaymttaaat 
and  their  near  allies,  which  are  often  placed  in  a  snb> 
family,  Loritna,  belonging  to  the  so-odled  Family  of 
Trichoglossidoe,  or  '*  Brush-tongued  '*  Parrots.  Garrod 
in  the  course  ot  his  investigations  on  the  anatomy  of 
ptittcud  was  led  not  to  attach  much  importance  to  the 
structure  indi(iated  by  the  epithet  "brush-tongued," 
sUting  (Five  Zool  Society,  1874,  p.  597)  that  it  "is 
only  an  excessive  development  of  the  papilUe  whieh 
are  always  found  on  the  lingual  mrfko&"  The  Inrds 
of  this  are  very  charaeterist»s<^  the  New  Gninte 
Subregion,*  in  whidi  ooour,  acotndiiigto  Count  Salva- 
dori,  teh  spedes  of  Larim^  eight  of  and  four  of 
Chalcoptittaaa ;  but  none  seem  here  to  require  any 
farther  notioe^  though  among  them,  and  partioularly 
in  the  genus  Eos,  are  included  some  of  the  most  richly- 
oolorea  birds  to  be  found  in  the  whole  world :  nor  does 
it  appear  that  more  need  be  s(ud  of  the  so-called  Lori- 
keets. (A.  N.) 

LOS  ANGELES,  a  dty  of  the  United  States,  the 
capita  of  Los  Angeles  county,  California,  is  mtuatodin 
the  lowland  between  the  Sierra  Madre  and  the  Padfic, 
about  17  miles  from  the  coast,  on  Uie  west  buik  of  a 
stream  of  its  pwn  name.  It  lies  483  miles  by  rail 
south-southeast  of  San  Francisco  on  the  Southern  Pa- 
dfic Railroad,  and  is  connected  by  branch  lines  with 
Wilmington,  Santa  Monica  (both  on  the  coast),  and 
Santa  Ana.  As  the  centre  of  a  fine  orange  and  grape- 
pro  wing  country,  and  a  resort  for  invalids,  Los  Angeles 
IS  a  place  of  some  importance ;  and  ance  the  opening 
a£  the  railways  it  has  been  in  fiill  prosperity,  the  old 
adobe  buildings  rapidly  giving  place  to  more  substan- 
tial structurea  Founded  in  1781  by  the  Spaniards,! it 
reodved  the  name  * '  Town  of  the  <^een  of  the  Angels  " 
(Pueblo  de  la  Reina  de  hs  Angela)  as  a  tribute  to  the 
beauty  and  pleasantness  of  the  spot  It  was  Uie  oapi- 
tal  of  the  Mexican  state  of  California  from  1 836  to  1 846L 
in  which  latter  year  it  was  captured  by  the  United 
States  forces.  Ibe  popuUtion  has  increued  from  6728 
in  1870  to  11,183  in  1880. 

LOT,  tbe  ancestor  of  Moab  and  Ammon,  was  the  eon 
of  Haran,  and  grandson  of  Terah,  and  accompanied  his 
undo  Abraham  in  his  migration  from  Haran  to  Canaan. 

■  There  seemajust  a  noadbllUy  of  thii,  however,  proving  Iden- 
tical wIth.elthcr£.iMateniiaiii,or£eofiidia--botIi  of  which  aie 
very  rare  in  collections. 

■  Fer^in<U.s.-A.  OeaeUfcA.  mm.IS7«,  p,17»;  2iMLflarfM,1874,p<, 

161. 

4  Proe.  Zool.  &>cMy,  1857,  p.  226. 

•  The  chemical  constitution  of  the  coloring  matter  of  the  featb 
en  In  EdeetM  ban  been  treated  by  Dr.  Krukcnberg  of  Heidelberg 
( Verat.  pAv*to<.  StwUm,  Relhe  11.  Abth.  1.  p.  161,  reprinted  in  Urn- 
keO.  Om.  Vtretnain  Wim,  1881,  p.  «H. 

*  Tbey  extend,  however,  to  Ful,  Tahiti,  and  Fanning  Island. 

1  Unless  it  be  OnoptSttaatt  arfaki,  of  New  Qnlnea,  lemarkaUe  as 
the  only  Parrot  known  aa  yet  to  have  fourteen  Instead  of  twelve 
reotrioea. 
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LOT-LOT-ET-GABONNE. 


.At  Bethel'  Lot  separated  from  Ahruham,  ancL  while 
the  uQole  went  on  to  Hebron,  the  nephew  settled  in  the 
district  of  Sodom.  When  Jehovah  was  about  to  destroy 
Sodom  and  the  other  oitieB  of  the  phdn  twa  divine  mes- 
iengcrs  appeared,  spent  the  night  in  Lot's  house,  and 
next  morning  led  Lot,  his  wife,  and  his  two  unmarried 
daughteni  out  of  the  city.  His  wife  looked  back  and 
was  changed  to  a  pillar  of  salt,'  but  Lot  with  his  two 
daughters  escaped  first  to  Zoav  and  then  to  the  moun- 
tains east  of  the  Bead  Sea,  where  the  daughters,  sup- 
posing themselves  the  only  survivors  of  the  catastrophe 
that  had  destroved  their  home,  planned  and  executed 
an  incest  by  which  they  became  mothers.  The  sons 
were  the  ancestors  of  Ammon  and  Moab.  Such  is  the 
outline  of  the  Jahvistio  history  of  Lot,  which  the 
priestly  narrator  epitomizes  in  a  few  words,  the  only 
atatement  peonliai  to  his  narrative  being  that  in 
Qen.  xi.  27-32.  Hie  aooount  of  Chedorlaomer'a  in- 
vasion and  of  Lot's  rescue,  by  Abraham  belongis  to  an 
independent  source,  the  age  and  historical  value  of 
which  has  been  much  disputed.  See  on  the  one  hand 
Ewald,  Cftidaelite,  vol.  i.,  and  Tuch  in  hjaGeMsts,  and 
in  an  essay  originally  published  in  Z.  D.  M.  G. ,  yol.  i. , 
and  reprinted  in  the  second  edition  of  his  Gen^sit,  and 
«n  die  other  hand  the  essay  in  Noldeke,  Unta^uchunr 
peft,  and  Wellhauscn,  ut  mpnt,  p.  414. 

The  name  Lot  (t9lS}  aiinilfies  "'a  veil,"  which  has  lod 
Goluzielier,  Mytholome,  p.  21G,  a^.,  to  the  arbittary  hypothe- 
sis that  the  stoty  of  Lot  and  his  daoghtexi  li  a  myui  aboat 
the  ni^i.  Lot  and  hia  daogbtoa  pined  into  Axu>lc  tradi- 
tion from  tiio  Jowa.  The  daoghteis  an  'uimed  Zahy  ai^ 
Ba'wa  by  Mu'ftdy,  ii.  139;  bat  other  Arabian  wrlten  give 
other  fon&a. 

LOT,  a  southwesteriydepartmentof  oenb^l  France, 
oorresponding  to  what  was  fbrmcriy  known  as  Qucrcy 
(th(f  country  of  tlicCodurci),  a  district  of  the  old  pro- 
vince tof  Giiyrenne,  is  situated  between  44°  12'  and  45* 
y  N.  lat,  and  between  V  and  2"  Vl'  K.  long:,  and  is 
bounded  on  the  N.  by  Corrize,  on  the  AV.  by  Dordogne 
and  Lot-et-Garonne,  on  the  8.  by  Tam-ct-Oaronne, 
and  on  the  £.  by  AvcjTon  and  Cantal.  Its  extreme 
length,  from  nortucast  to  southwest,  is  about  52  miles, 
and  its  breadth  from  northwest  to  southeast  31  miles, 
with  an  area  of  2013  square  miles.  It  slopes  towards 
the  southwest,  ftom  a  maximum  altitude  of  25G0  feet 
on  the  bordeia  of  Cantal  to  a  minimum  of  213  feet  at 
the  pmnt  where  the  river  Lot  quits  the  department, 
through  a  wide  geological  range  beginning  with 
primary  rocks  (granite,  gneiss,  mica-schists),  which 
are  snooeedcd  1:^  lias^  oolttio  limestone  (occupying 
the j^eaUiT  portion  of  the  area),  chalks,  and  finally 
by  Tertiary  formations.  The  Jjot,  which  traverses  it 
from  east  to  west,  is  navigable  fur  the  whole  distance 
(78  miles)  with  the  help  of  locks;  its  princitwl  tribu- 
tary within  the  department  is  the  (on  the  right). 
In  the  north  'of  the  department  the  Dordogne  has  a 
oourse  of  37  miles ;  among  its  tributaries  are  the  C^re, 
which  has  its  rise  in  Cantal,  and  the  Ouysse,  a  river 
cf  no  great  length,  nut  remarkable  for  the  abundance 
cf  its  waters.  The  streams  in  the  soath  of  liOt  all 
flow  into  the  Tarn.  By  the  Donlngne  and  Lot  the 
■nrfkce  i»  divided  into  a  number  of  limestone  plateaus 
Hiown  by  the  name  of  "  causscs  "  ;  that  to  the  north 
of  the  Dordogne  is  called  the  Causae  do  Martcl ;  be- 
tween the  Dordogne  and  the  Lot  is  the  Causse  de 
Oramat  or  de  Rocamadour :  south,  of  the  Lot  is  the 
Causse  de  Cahors.  These  ''causses,"  owing  to  tiie 
rapid  disappearance  of  the  rain  through  the  faults  in 
the  limestone,  have  for  the  most  part  an  arid  appear- 
ance, and  their  rivulets  are  generally  mere  dir  beds ; 
but  their  altitude  (from  700  to  1300  feet,  much  lower 
therefore  thanlhat.of  the  similar  plateaus  in  Ijoz^re, 

1  In  Oen.  xll.  10«9.,  wben^lnabam'gvMt  to  EgvptiB  recorded, 
there  !■  no  mention  of  Lot,  and  Wellhansen  {Jahrb,f.D.TKeol.,  1S76, 

J 1. 418}  baa  made  It  probable  that  thia  episode  is  no  part  ot  tbe 
abvliGc  narratlTe,  to  which  the  bUtory  of  Lot  mainly  beloogii 
■  Snoh  a  pillar  In  the  neighborhood  or  Uadnm  la  deecribed  Ot 
Inteb,  XmroUM;  p.  807.  See  ahw  BoMnna.  BO.  Jin.,  ad  ed.,  II. 


H&nult,  arid  Ave>Ton)  admits  of  the  cultivation  cf 
the  vine ;  they  also  yield  a  stuaU  quantity  of  maise, 
wheat,  oats,  176,  and  potatoes,  aud  sumo  wood.  The- 
dcep  intervening  vidleys  are  full  of  verdure,  being  wcU 
watered  by  abundant  springs  supplied  1:^  dnunag& 
from  the  plateaux  above.  The  climate  is  on  the  whue 
that  of  the  Oirondine  region ;  the  valleys  are  warm, 
and  the  rainfall  is  somewhat  above  tiie  average  for 
France.  The  difference  of  temperature  between  the 
higher  parts  of  the  deparbuent  belonging  to  the  central 
plateau  and  the  sheltered  valleys  of  the  southwcHi  is 
considerable.  Of  the  entire  area  of  the  department 
691,920  acres  are  arable,  222,402  are  forest  land,  1(18,- 
038  are  occupied  by  vineyards,  64,250  are  heath,  and 
61,778  are  meadow.  Sheep  are  the  most  abundant 
kind  of  live  stock ;  but  pigs,  homed  cattle,  horses, 
asses,  and  mules,  and  goats  arc  also  rearecL  as  well  aa 
poultry  in  large  quantities,  and  bees.    Wine  is  the 

Erincipal  product  of  the  department,  the  most  valued 
Bing  that  of  Cahors  or  C6te  du  Lot  It  is  used  oartly 
for  blendingwith  other  wines  and  partly  for  local  eon- 
sumption.  The  northeast  cantons  supply  large  quanti- 
ties of  chestnuts',  apples,  cherries,  and  peaches  an 
common,  and  the  department  also  rrows  tobacoo  and 
supplies  truffles.  The  iron,  lead,  and  zinc  depouts  are- 
unimportant.  Marble,  millstones,  limestone,  and  c^y 
are  obtained  to  some  extent,  but  phosphate  of  lime  u 
the  most  valuable  minentl  product  of  I^t.  The  manu- 
factures are  inconuderablo ;  but  there  are  numerous 
mills,  and  wool  spinning  and  carding  as  well  as  doth 
making,  tanning,  cunying,  brewing,  and  agricultural 
implement  making  are  carried  on  to  some  extent.  The 
exports  eonsist  of  grain,  flour,  wine,  brandv,  live  Bto(^, 
nuts,  trufHes,  prunes,  tobacco,  wood,  phosphate  ot 
lime,  leather,  and  wool.  The  population  in  1876  waa- 
276,512.  The  three  arrondisscmenta  are  Cahors, 
Figeac,  and  Oourdon ;  there  are  twenty-nine  cantons 
and  three  hundred  and  twenty-three  communes. 

LOT-ET-GAllONNE,  a  department  of  South- 
western France,  made  up  of  Af  euais  and  Bazadids, 
two  districts  of  the  former  province  of  Guyennc,  an* 
Condomois  and  Ijomagnc,  formerly  portions  of  Gasoony , 
lies  between  43'  50'  and  44°  45'  N'.  lat^and  1°  7'  K. 
and  8''  W.  long.,  and  is  bounded  on  the  W.  by  Gironde, 
on  the  N.  by  Dordogrte,  on  the  £.  Lot  aud  Tam-«t- 
Oaronne,  on  the  S.  by  Gets,  and  on  the  S.W,  by 
Landes ;  its  extreme  length  firom  souUiwest  to  ncwth- 
cast  is  62  miles,  and  it  has  an  area  of  2067  square  milea. 
The  Garonne,  which  traverses  the  department  from 
southeast  to  northwest,  divides  it  into  two  unequal 
parts;  in  that  to  the  north  the  slope  is  from  east  to 
west,  while  in  that  to  the  south  it  is  directly  from  south 
to  north.  A  small  portion  in  the  southwest  belongs- 
to  the  sterile  region  of  the  Landes;  the  valleys  of  tlie 
Garonne  and  01  the  Lot  (its  greatest  affluent  herelon 
the  other  hand  are  proverbial  for  their  fertility.  The 
wildest  part  is  in  the  borders  of  Dordogne,  where  oak, 
chestnut  and  beech  forests  are  numerous ;  the  highest 
point  is  also  here  (896fcet).  The  Garonne, where  itquit» 
the  department,  is  only  some  33  or  36  feet  above  the  sea- 
levcl ;  It  is  navigable  throughout,  with  the  help  of  its  lat- 
eral canal,  as  also  are  the  Lot  and  Baysewith  thehelpof 
locks.  The  Dropt,  a  right  affluent  of  the  Garonne  ifr 
the  north  of  the  department,  is  also  navigable  in  the- 
lower  iwrt  of  its  course.  The  climate  is  that  of  the- 
(3-ironaine  region,  the  mean  temperature  of  Agen  be- 
ing 56.6°  Fabr.,  or  5* above  that  of  Paris;  therain- 
fatl  (31.5  inches)  is  also  above  the  average  of  France. 
Of  the  entire  area  741,342  acres  are  arable,  210,047  are 
vineyard,  172,980  underwood,  85,254  natural  meadow, 
and  56,836  waste.  Homed  cattle  are  the  chief  tive 
stock;  next  in  order  come  pigs,  sheep,  hones,  aasea, 
and  mules,  and  a  small  number  of  goiUs.  Poultry  ana 
are  use  reared.  Its  wines  and  its  cereals  are  a 
great  source  of  wealth  to  the  department ;  in  1875 
488,000  quarters  of  gnun  and  14,000,000  gallons  of 
wine  wore  produced.  Potatoes,  beetroot,  pulse,  and 
jnuxe  are  aim  Wgcly  grown ;  next  come  lye,  barioy. 
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oefilin  and  biu^wheat.  In  1877,  7759  acres  produced 
&,838,S49  lb  of  tobacco,  woith  ilpmrdB  of  two  million 
franca.  Cotea,  hemjp,  and  flax  are  also  extensive]/ 
cnldvated.  The  fruit  harvest  (nuts,  chestnuta,  apn- 
eote)  is  lai^  and  valuable,  the  prunes  which  t^e  their 
name  from  Agen  being  especially  in  demand.  The 
f(n«st8  in  the  southwest  suppW  pine  wood  and  cork. 
The  finsoS)  high  furnaces,  and  toondries  of  the  depart- 
ment arc  important :  bmcier's  ware  is  also  produced ; 
and  there  are  workshops  for  the  manufacture  of  agri- 
cultural implements  and  other  machines.  The  making 
(^nlasto',  lime,  and  hydraulic  cement,  of  tiles,  bricks, 
ana  pottiny,  of  oonfcotioneiy  and  other  eatabl(»,  and 
hreinng  and  distilling,  occupy  many  of  the  inhabitants. 
At  Tonneins  there  is  a  naUonal  tobacco  manufactoiy, 
and  the  list  of  indoatries  is  completed  by  the  mention 
^^boatbuilding,  cork  cutting,  hat  and  candle  making, 
wool  spinning,  weaving  of  woollen  and  cotton  stum, 
tanning,  pupct  making,  oil  making,  and  floor  and  saw 
mining.  In  1876  the  population  was  816^920  (1100 
Protestants^.  'The  inhabitants  speak  a  patois  in  which 
d^Qt  and  graceful  woriu  have  been  written,  such  as 
the  poems  of  Jasuin  iq.v.).  The  Brrondissemcnts 
are  foor, — Agen,  Marmande,  N&rao,  and  Villcneuve ; 
and  there  are  thirty-five  cantons  and  three  hundred 
and  twentv'Sve  commutes. 

LOTIIAIR  L ,  Roman  emperor,  eldest  son  of  Louis 
the  PiouBj  was  bom  in  795.  At  a  diet  held  at  Aix-la- 
€hapeUe  in  817  he  received  Auatrasiawith  the  greater 
part  of  Germany,  and  was  associated  with  his  father 
in  the  empire',  while  separate  territories  were  granted 
to  his  brothers  Louis  and  Pippin.  This  arrangement 
being  modified  in  favor  of  Louis's  youngest  son  Chwlea 
(afterwards  Charles  the  Bald),  the  three  brothers  re- 
peatedly rebelled,  and  for  a  time  Lothair  nsarped  su- 
preme power.  After  the  death  of  Louis  in  840, 
Lothair,  as  his  successor,  claimed  the  right  to  govern 
Has  whole  empire.  His  brothers  Louis  and,  Charles 
(I^ppin  being  dead)  united  against  him,  and  in  841  he 
WIS  defeated  m  the  great  battle  of  Fontem^.  On  the 
1  Ith  of  August,  843,  the  war  was  brought  to  an  end  by 
the  tteaty  of  Verdun,  by  which  Lothair  was  oonfirmeu 
in  the  imperial  title,  hot  received  as  his  immediate  terri- 
tory onlyltaly  (which  hehad  ruled  from  822)  with  along 
■arrow  district  reaching  past  tha  Rhone  and  the  Rhine 
to  the  North  Sea.  His  subsequent  reign  was  fldl  of 
tfonUe,  far  many  of  his  vassals  had  become  virtually  in- 
dq>endenL  and  ne  was  nnaUe  to  contend  suocessnd^v 
with  the  Nonemen  and  the  Saracena.  In  855,  weary  of 
the  eues  of  government,  he  divided  his  kingdom 
among  his  sons,  and  retired  to  the  monastery  of  Irriim, 
where  he  died  on  the  28th  of  September  of  the  same 
As  emperor  he  was  succeeded  by  hb  son  Loiiis 


LOTHAIR  THE  Saxon,  German  king  and  Roman 
emperor,  was  originally  count  of  Suplinburg.  In  1 106 
he  was  made  duke  of  Saxony  by  the  emperor  Heniy 
Y.J  against  whom  he  afterwards  repeatCKily  rebelled. 
Aiier  the  death  of  ^nry  V.  in  1125,  the  party  which 
supported  imperial  in  oppontion  to  papal  claims  wished 
lo  grant  the  crown  to  Duke  Frcderidc  of  Swabia, 
grudson  of  Heni^  IV.  The  papal  party,  however, 
headed  by  Archlnshop  Adalbert  of  Muuk,  managed 
to  secure  the  election  of  Lothair,  who  obtained  tneir 
&vor  by  making  large  ^concessions  by  which  he  was 
afterwards  seriously  hampered.  In  1133  he  was 
crowned  emperor  in  Rome  ny  Innocent  IL,  whom  he 
had  supported  in  a  disputed  papal  election.  In  later 
times  the  church  pretended  that  he  had  done  homage 
to  the  pope  for  the  empire,  but  what  he  really  received 
in  fief  was  the  hereditary  toritory  of  the  Countess 
JUaUlda.  Heaowhile  he  had  been  engaged  in  bitter 
ttrife  with  the  Hohenst&ufen  family,  from  whom  he 
had  denuuKled  the  allodial  lands  which  they  had  in- 
herited from  the  emperor  Beniy  V.  Xhike  f^eridc 
of  Smfaut,  mnd  his  brother  Coivad,  had  rensted  these 
mteiunon>iuid-Conrad  had  even  been  raowned  king 
B  JiUan.   ^Hie  quarrd  was  nltimately  settled  by  the 


lands  in  dispute  being  granted  in  fief  to  the  house  of 
I^henataufen.  In  order  to  strengthen  his  position, 
Lothair  had  given  his  daughter  Gertrude  (a  child  at 
eleven),in  marriage  to  Ilertry  the  Proud,  diike  of  Ba- 
variovwhom  he  made  also  duke  of  Saxony.  Henry 
was  further  enriched  by  reouving  the  hereditaiy  and 
imperial  territories  of  the  Countess  Madlda,  so  that 
the  Guelphs  became  by  far  th^  most  powerful  famihr 
in  the  empire.  Lothair  secured  other  important  ad- 
herents by  giving  Nordi  Saxony  (afUrwards  Branden- 
burg) to  AllMrt  the  Bear,  and  Thuringia  (which  he 
took  firom  Landgrave  Hermann)  to  Count  Louis.  In 
his  relations  to  the  neighboring  populations  Lothair 
acted  with  great  vigor.  The  duke  of  Boheinia  and 
the  duke  of  Poland  were  oompelled  to  do  homage^d 
the  margraviate  of  Meissen  -and  the  county  ca  Svx- 
gundy  he  gave  to  two  of  his  supporters,  the  former  to 
CJount  Conrad  of  Wettin,  the  latter  to  Duke  Conrad 
of  Z&hringen.  The  kingdom  of  the  Abotrites  he 
granted  to  the  Dani^  king  Cnnt;  and  Cnut's  sue* 
cesser  Magnus  was  forced  to  accept  it  as  a  fief  of  the 
empire.  In  1136  Lothair  undertook  a  second  expe- 
dition to  Italy  for  the  defence  of  Pope  Innocent  IL 
against  Roger  of  Sicily,  and  afler  accomplishing  his 
object  he  died  on  the  3a  of  Dei^mber,  1137,  in  an  Al- 

Eine  hut  near  Trent,  on  his  way  back  to  Grerman^, 
'uring  his  reign  the  papacy  gained  ground  in  its  ri- 
valry with  the  empire,  out  he  displayed  courage  and 
resource  in  maintaining  the  rights  of  the  crown  against 
all  his  secular  opponents. 

See  Ocrvais,  PnUtueh*  QwAidUa  DeutaeJitandt  trnter  <far 
lEraimBV  (tw  Xatttr  Hehirkk  V.  wd  Lotkar  III.,  1841-49; 

ten,  1843. 

LOTHIAN,  LcmiENE,  Laodonia,  a  name  whose 
origin  is  unknown,'  now  preserved  in  the  three  Scot- 
tish cotintiea  of  East,  West^  and  Mid  Lothian — Had- 
dington, LiNLTTHaow,  and  Edinburgh  {q.v.)—oTng- 
inallv  extended  from  the  Forth  to  the  Tweed.  The 
Forth  separated  it  from  Celtic  Alba,  and  the  Tweed 
&om  the  southern  part  of  Brvneich  (Bemicia).  Its 
western  boundaries  appear  to  nave  been  the  Cheviots 
and  the  Lowthers.  Aner  the  Anglo-Saxon  migration 
it  formed  part  of  the  Anglian  kingdom  of  Northum- 
beriand,  founded  by  Ida  the  Flame-bearer  547, 
which  in  its  widest  extent,  under  the  powerful  Nor- 
thumbrian kin^s  of  the  7th  century,  reached  from  the 
Humber  to  the  Forth.  A  difierent  but  allied  hrandi 
of  the  Angles  settled  along  the  tributaries  of  the 
Tweed,  and  the  Cheviot,  Lowther,  Moorfoot,  and 
Pentland  (Pietish)  hills  separated  the  colonists  of 
southern  Scotland  from  the  British  kingdom  of  Strath 
Clyde  or  Cumbria.  The  victories  of  Catrseth  (596) 
and  Dsegsastan  (603)  in  the  reigii  of  Ethelfrith  repre- 
sent the  close  of  the  struggle  which  drove  the  British 
or  Cumbrian  Celts  (Cymry)  into  the  western  hill 
country,  afUrwaids  known  as  WesUnoreland  and  Cum- 
berland, and  the  Piets  to  the  north  of  the  Forth  and 
Clyde,  BO  that  Anglian  Northumberland  secured  the 
former  river  as  its  northern  boandaiy,  and  even  for  a 
time  threatened  to  pass  it  Edwin  of  Deira  (617-33), 
thechiefkingof  England  in  his  time,  probably  founded 
Edinburgh,  futhougn  its  Celtic  name  Dun  Eden  has 
been  thought  by  some  to  suggest  a  different  derivation. 
Egfrid  at  the  close  of  the  tib  century  estabKshed  an 
Anglian  bishop  at  Abercom  on  the  Forth,  but  was 
defeated  and  slain  at  Nechtansmere,  or  Dunnichen,  in 
Forfarshire,  by  the  Pietish  king  Brude  (685),  andJTrum- 
wine  the  bishop  at  Abercom  was  forced  to  retire  to 
Whitby.  In  the  8th  centuiy  the  Northumbrian  kings 
were  engaged  in  a  conflict  with  Mercio,  and  in  827  the 
supremacy  of  Egbert,  the  founder  of  the  West  Saxon 
monaiehv,  was  acknowledged,  although  on  the  part  of 
the  Northumbriuis  the  recognition  must  have  been  at 

1  T^oUi,  Bon  of  Anna,  the  atster  of  Arthnr,  &  Soottlab  conmil  and 
lord  of  umdODia  (Fordun,  lUtM),  tbe  Llaw  of  the  Artbotlaii  le- 
gend (Skene.  Aiir  BBoito  qf  Wmt,  chap.  Iv.),  U,  of  oome,  an 
tpoBjiniie 
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first  almobt  Douimal,  for  it  wu  not  until  mora  than  a 
oentury  later  that  Athelstao,  W  the  viotory  of  Bra- 
nanburg  (937)  over  the  allied  Welsh,  Soots,  and  Nor- 
thumbnail  Duies,  really  extended  the  boundaries  of 
the  Wessez  kingdom  over  the  greater  part  of  Nor- 
Uiumbria,  which  was  reduced  to  an  earldom  by  Bdred 
in  954.  Athelstao  had  in  934  lavaged  Scotland  north 
of  the  ForUi,  and  must  for  a  time  nave  reduced  Lo- 
thian, the  northern  disUict  of  Northumberland,  but  it 
does  not  appear..that  either  he  or  any  of  his  sucoeflBors 
had  real  sovereignty  over  Lothian,  whidi  was  left  to 
the  rule  of  Northumbrian  eu-ls,  sometimes  of  Anglian 
and  at  other  times  of  Danish  race.  Its  population 
^continoed  Anglian,  as  is  proved  by  the  fact  that  iheie 
an  no  Duiiah  monuments  and  few  Danish  place  names 
between  the  Tweed  and  die  Forth.  The  Soottash  Celts, 
like  the  English  Angltf-Saxons,  were  during  this  paiod 
oooupied  with  warding  off  the  Danes  ana  Norsemen, 
but  about  the  middle  of  the  9th  oentury  Kenneth 
Macalpiae  united  the  Sootdsh  and  Pietiah  Idngdoms, 
and  fixed  the  capital  at  Soone.  This  monarch  is  said 
by  the  Pictish  chronicle  to  have  six  times  invaded 
Saxony  (the  name  nven  by  the  Celts  to  t^  Anglo- 
Saxon  territory),  ana  to  have  burnt  Dnnbar  and  Md- 
Toee.  The  Aiiglians  of  Noirthumbria  had  been  oon- 
Terted  to  Christianity  by  Paulinus  in  627,  and  reoon- 
Terted  by  a  Celtic  misuon  from  lona  between  635  and 
651  under  Aidan,  who  planted  a  mission  station — a 
southern  lona— on  Uie  Holy  Island,  and  became  firat 
bishop  of  lindisfome.  Guthbert,  one  of  his  SDOoessors 
in  this  bishoprio,  which  had  become  An^ian  and  con- 
formed to  the  Roman  ritual  and  (^sdpune  after  the 
council  of  Whitbv  (664),  has  tbe  credit  of  spreading 
the  gospel  in  Lothian,  where  he  had  been  first  monk 
and  then  prior  of  the  leoently-foonded  momutery  of 
Melrose. 

About  the  middle  of  the  10th  century  (954-62) 
Edinbiush  was  .  abandoned  by  the  Northumbrian  An- 
des and  occupied  by  Indulph,  son  of  Constantine, 
king  of  the  Soots.  According  to  Johq  of  Walling- 
ford  and  Ro^er  of  Wendove^  Edgar  the  West  Saxon 
king  ceded  in  966  Lothian  to  Kenneth  HI.,  son  of 
Uakolm  L,  on  condition  that  he  should  do  homage 
for  it  and  ^ve  pledges  not  to  deprive  the  people 
of  that  region  of  thdr  andent  customs,  and  that 
they  should  sUU  retain  the  name  and  language  of 
the  Angles.  This  oeaaion,  which  is  not  in  uie  older 
ehronides.  has  been  matter  of  oontrover^y  between 
Freeman  {Norman  Conquest,  i.,  note  B,  p.  610),  who 
accepts  the  statement,  and  £.  W.  Robertson  {Scotland 
itnder  her  Eativ  King;  i.  390)  and  Skene  {Gdtic 
SootJandy  t  870),  who  reject  it  upon  what  appear  bet- 
ter grounds.  But  the  dispute  is  of  small  importance, 
as  it  is  admitted  on  the  authority  of  Simeon  of  Dur- 
ham that,  wheUieror  not  it  was  then,  ceded  on  condi- 
tion of  homa^,  it  wss  annexed  to  Scotland  bj'oon- 

Suest  in  1018  m  omsegnenoe  of  thoTictoiy  at  Carham 
y  Malcolm  the  son  of  Kenneth  over  the  Northumbrian 
earl  Eadulf  Giadel,— *'Hoo  modo,"  says  Simeon 
wriUngbefon  1129,  "Lodonium  adjectum  est  regno 
Sootife."  Canute  and  William  the  Conc(uerer  made 
temporary  conquests  of  Scotland  induding  Jjothian.* 
and  nomage  of  various  kinds  was  rendered  to  them  and 
oth&c  Norman  monarchs,  but  there  is  no  trace  of  any 
spedal  homage  for  Lothian  except  in  two  dubious 
cnarters  by  Edgar  to  William  Rufus,  so  Uiat  it  seems 
oertun  that  from  the  beginning  of  the  lltfa  oentuiy 
it  wai^JUi  integral  part  of  Scotland.  Freeman,  in  his 
Butorieai  Cfeographjf.^la  it  m  English  earldom, 
but  it  is  never  so  called  in  any  authentic  record.  While 
it  was  an  int^ral  part  of  Scotland  its  population  was 
recognized  as  a  distinct  branch  of  the  Scottish  nation, 
and  the  men  of  Lothian  are  frequently  separately 
named,  as  in  the  contemporary  aooount  of  t^e  kittle 
of  the  Standard  (1138).  It  also  retained  its  limgoage, 
customs,  and  laws,  which  were  those  of  the  Angles  of 
Nortfaumbria.  Aitliougfa  united  in  cavil  government 
to  Scotland.  Lothian,  ot  at  least  many  j^aoes  in  it, 


continued  eodenastically  sutyect  to  the  see  of  Durham, 
whidi  had  snooeeded  that  of  Lindidame,  until  the  be- 
nnning  of  the  1 2th  oentury  (Stubbs  and  Huddaa, 
Vonciua,  iL  p.  161),  but  it  then  came  under  the  bidio^ 
of  Sl  Andrews,  and  was  divided  into  three  rural  dean- 
eries, the  Mene,  Haddington,  and  Linlithgow,  with 
an  archdeacon  of  Lothian,  who  firrt  distinct^  appeaxv 
under  that  name  at  the  commencement  of  the  IStit 
century. 

The  divinon  of  Scotland  into  shires  was  probaUy 
made  bv  David  I.,  and  Lothian  induded  tlie  shires  oi 
Berwick  or  the  Merse  (the  match  or  borderland,  a» 
English  Menna and  Spanish  Murcia),  Roxbuigh^and 
Edinborgh,  which  inofuded  Uie  constabularies  of  Had- 
dington and  Linlithgo^,  afierwards  erected  into  sepa- 
rate counties.  Its  prindpal  burghs— Berwick,  Rox- 
burgh, and  Edinbunh— formed  along  mtk  Starling 
Uie  court  of  the  four  burghs,  whose  laws  were  eollectea 
by  David  I.  ("  Lexes  Quatuor  Bui^orum,"  A<^  Birt 
Scot,  t  327),  andwhose  meeting-plaoe  was  Hadding^ 
ton,  but  the  nequent  occupation  of  Berwick  and  Rox- 
burgh by  the  English  catued  Lanark  and  linlithgow 
to  be  substituted,  and  the  place  of  meeting  to  be 
changed  to  Stiriing  in  1368.  The  convenUoi  o£  nqral 
bi^hs  may  be  traced  back  to  this  court. 

The  independence  of  Scotland,  indoding  Lothian, 
though  frequently  disputed  by  the  English  sovereigns} 
was  always  maintuned  the  Scotch,  except  when 
surrendered  by  William  ihe  lion  as  a  prisoner  by  the 
treaty  of  FaUue  1274,  cancelled  hv  Bicbard  L  in  1189. 
It  was  finally  adcnowledged  by  Edward  L  in  the  treaty 
of  Bri^ham,  but  after  the  death  of  the  Maid  of  Nm^ 
way  this  acknowledgment  was  repudiated,  and  it  was 
onhr  fimdly  estaUiabed  the  war  of  independence, 
and  definitely  recognised  m  the  treaty  of  N(»thamp- 
ton  in  13^ 

By  a  siiunilar  but  fortunate  series  of  events,  of 
which  the  first  was  the  marriage  of  Malcolm  Canmore 
with  the  Saxon  princess  Marnret,  Lothian,  the 
Anglian  part  of  the  Scottish  kinsaom,  thoo^h  its  bor^ 
derumd,  oeoame  its'  centre.  Edinburgh,  its  chief 
town,  was  fixim  that  time  a  &vorite  rendmoe  of 
the  court,  and  under  the  Stuart  kings  became  the  cap- 
ital of  the  kingdom.  Its  bngnage,  tne  dialeQt<^  north- 
em  England,  became  the  bans  of  the  Lowland  Scotet 
at  first  called  Inglys  or  English,  but  afterwards  Scot<Ai, 
when  Cdtio,  Erse,  or  Ctaeho  had  ceased  to  be  spoken  in 
the  lowland  districts,  in  distinction  from  Southern  Eng- 
lish. Its  customary  law,  with  additions  prior  to  the 
war  of  independence  of  Norman  feudal  institutions  from 
England,  is  the  bams  of  those  parts  of  the  common  law 
of  Scotland  which  are  not  taken  from  Roman  iurispiu- 
deuce.  And  it  was  from  Lothian  that  Anglo-Saxon 
and  Anglo-Norman  dvilization  radiated  to  the  remotest 
parts  of  the  Highlands  and  Islands.  {m.  k.) 

LOTTERIES.  The  word  lottery  has  no  very  defi- 
nite si^ification.  It  may  be  applied  to  any  nrooeasof 
determming  prizes  by  lot,  whether  the  object  oe  amuse- 
ment, 9r  gambling,  or  public  profit.  In  the  Roman 
Saturnalia  and  in  tne  banquets  of  aristocratic  Romans 
Uie  object  was  amusement ;  the  guests  reodved  apcjih- 
oreta.  The  same  plan  was  foHowed  on  a  mafpufioent 
scale  by  Bome  of  the  emperors.  Nero  excited  the 
people  Dy  giving  such  prizes  as  a  house  or  a  slave. 
HehogalKiIns  introduced  an  dement  of  absnrdity,'^-ciie 
ticket  for  a  golden  vase,  another  for  nx  flies.  This 
amusing  custom  descended  to  the  festivals  given  hv  the 
feudal  and  merchant  princes  of  Europe,  espedaUy  of 
Italy;  and  it  afterimtu  formed  a  prominent  featn^ 
the  splendid  court  hospitality  of  Louis  XEV.  In  Uie 
Italian  republics  of  tiie  16th  century  the  lottery  prin- 
ciple was  applied  to  enoourue  the  sue  of  merobaimiae. 
The  lotto  of^Florenoe  and  the  seminario  of  Glenoa  are 
well  known,  and  Venice  established  a  monopoly  and 
drew  a  condderable  revenue  for  the  State.  The  first 
letters  patent  for  a  lottery  in  France  were  granted  by 
Francis  I.,  and  in  1656  the  Italian  Tonti  (the  wiginator 
of  "Tontiius'')  (^^ened  another  finr  the  building  of  a 
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■tone  brid^  between  tlie  Louvn  and  the  Faubouig 
St.  Qermain.  The  ioBlitaUon  became  very  popular  ia 
B^rmnoe,  and  graduaUy  awuuoed  an  impcvbuit  place  ia 
Goremment  finanoeu  The  pariiaments  firmaently 
protested  against  it,  bat  it  had  the  support  of  Bfaumn, 
and  Fontchartraio  by  this  means  raised  tlie  expenses 
of  the  Spanish  Snooeasion  War.  Neoka,  in  his  Ad- 
mwutration  det  I^tumees,  eatjmatos  the  publio  oharge 
fyt  lotteries  at  4,000,000  llvres  per  annom.  There 
were  also  lotteries  for  the  benefit  of  religions  oommu- 
mtiea  and  charitable  purposes.  Two  of  the  latest 
wero  ^e  Loteria  de  FUu  and  da.Enfa-M  Trowis. 
These  and  also  the  great  Loterie  de  V  EcoUmiUtaireircT^ 
practically  merged  in  the  Loiene  Soyale  by  the  famous 
docxee  of  1776,  suppressing  all  private  lotteries  in 
Fnaoa.  The  financud  baais  of  utese  lazier  lotteries 
was  to  take  Ath>  for  expensea  and  benefit,  and  return 
iltlis  to  the  puMio  who  subscribed.  The  oalenUtiDn 
of  chances  had  become  a  familiar  sdenoe.  It  ia  ex- 
plained in  detail  hy  M.  Gaminade  de  Castras  in  Enc 
Mith.  FiMxnoe^  iL,  «.  v.  "Loterie."  The  names  of 
the  winning  numbers  in  the  first  drawing  were  (1) 
extrait.  (2)  and^  (3)  teme,  (4)  quaieme^  (6)  quina. 
Alter  this  there  were  foor  drawings  called  prima  ffra- 
tmteM.  The  extrait  gave  fifteen  tunes  the  price  of  the 
ticket;  die  jptme  gave  one  miilton  times  the  price. 
These  are  said  to  be  much  more  &Torable  terms  than 
were  given  in  Vienna,  Frankfort,  and  other  leading 
European  ciUes  attbe  end  of  the  18th  century.  There 
is.  no  doubt  tluit  lottwies  had  »  demivalinng  effect  on 
Freodi  KM^ely.  Thoyweredoioimoedt^tiiadoqaent 
Ih^od  Anton  as  no  better  ihan  the  popular  games 
of  Mm  andbtn^*;  they  were  condemned  on  financial 
ODunds  hy  Tuigot ;  and  Condillao  compared  them  to 
the  debaaranent  of  mon^  which  was  at  one  ^e  prao- 
tised  b^  the  kings  of  France.  The  Loterie  Rowde 
was  ultunatdy  suppreBsed  in  1836.  Under  the  law 
of  20th  Mi^,  1844,  lotteries  may  be  held  for  the  as- 
■stanoe  of  charity  and  the  fine  arts.  The  Sod^t6  da 
Credit  Fonoier,  and  many  of  the  lar^  towns,  are  per- 
mitted to  contract  loans,  the  periodical  repayments  of 
whicth  are  determined  by  loL  This  practice,  which  is 
prohibited  in  Germanv  and  England,  resemblea  the 
uder  cystem  of  giving  higher  and  k>wer  rates  of  inter- 
est Aht  mon«T  aooordiog  to  lot  Lotteries  were  snp- 
mned  in  Bdgtnm  in  1830,  but  thcty  stjll  figure  large- 
ly in  the  State  budgets  of  Germany,  Holland,  Spam, 
and  Italy.  _  . 

Id  England  the  earliest  lotteries  sanctioned  by  Grov- 
snaoit  were  for  such  purposes  as  the  repair  of 
liarfaor>in]56d,  and  the  Virginia  Company  in  1612.  In 
1«06  br  the  Act  10  &  n  WiU.  III.  o.  17,  lotteries,  with 
Uie  exception  of  the  Boyal  Oak  lottery,  wer^  prohib- 
ited as  common  nuisances,  by  which  ohildren,  servants, 
and  other  unwarv  persons  had  been  ruined.  This  pro- 
hilMUon  was  in  the  18th  century  gradually  extended  to 
illegal  insutanoes  on  marriages  and  other  events,  and 
to  a  gieat  many  games  with  dice,  such  as  faro,  basset, 
haiard,  except  baok^ammon  ana  games  played  in  the 
royal  palace.  In  spite  of  these  prohibitions,  the  Gov- 
ernment from  1709  down  to  1824  showed  a  bad  ex- 
ample to  the  nation  by  annually  raising  oonad^ble 
sons  in  lotteries  authorized  Act  of  Pariiament. 
^s  prises  were  in  the  form  of  terminable  or  perpetual 
annuiUes.  The  £10  tickets  were  sold  at  a  premium  of 
say  40  per  cent,  to  contracton  who  resold  them  in  retail 
(sometimes  in  one-sixteenth  parts)  by  "morocco 
or  men  with  red  leather  books  who  travelled 


men. 


through  the  country.  As  the  drawing  extended  over 
forty  dam.  a  very  pernicious  lyBtem  aroee  of  insuring 
the  &te  of  tkirats  during  the  drawing  for  a  small  pre- 
mitimof  4d.or6d.  This  was  partly  cured  loathe  Lit- 
tle Oo  Act  of  1802,  42  Geo.  m.  c.  119,  directed 
■gainst  die  itinerant  wheela  which  plied  between  the 
state  lotteries,  and  partly  by  Pdroeval's  Act  in  ISOtt, 
which  confined  the  drawing  of  each  lottery  to  one  day. 
Vnm  1793  to  1824  the  GoTemment  made  an  average 
yearly  pn^t  of  jeS46,765.  Cope,  one  of  the  laigoit 


oontraotors,  is  said  to  have  spent  £36,000  in  adver 
tisonents  in  a  single  year.  The  English  lotteries  were 
used  to  raise  loans  for  general  purposes,  but  latt^V 
they  were  oonfined  to  particular  olgecte,  audi  as  the 
improvement  of  Ixmdon,  the  disposal  of  Cox's  mu- 
seum, the  purchase  of  Tomkin's  picture  gallery,  etc. 
Through  the  efibrts  of  Lyttleton  and  others  a  stront 
putdic  opinion  was  formed  against  them,  and  in  18:^ 
they  were  finally  prohilHled.  An  enereetio  proposa} 
to  revive  the  system  was  made  before  the  select  com- 
mittee on  metropolitan  improvements  in  ,1 830,  but  it 
was  not  listened  ta  By  a  unique  blunder  in  legisla- 
tion, authoritpr  was  given  to  hold  a  lottery  under  the 
Ax!t  1  &  2  WilL  IV.  a  8,  which  provides  a  scheme  for 
the  improvement  of  the  city  of  GUsgow.  These 
"  Glasgow  lottoies  "  were  suppressed  by  4  &  5  Wi^ 
rV.  c.  37.  The  st^te  law  in  Scotland  u  the  same  as 
in  England.  At  ctmimon  lav  in  Scotland  it  is  prob- 
able tut  all  lotteries  and  raffles,  for  whatever  purpose . 
hdd,  may  be  indicted  as  nuisances.  The  art  tatuim 
are  supposed  to  be  protected  by  a  spedal  statute. 

The  Aisericui  Congiess  ai  1776  instituted  a  national 
lottery,  ^e  sdieme  was  warmly  advocated  by  Jeffer- 
son and  other  statesmen,  and  before  1820  at  least  sev- 
enty Acts  were  passed  by  Congress  authorising  lotteries 
for  various  publio  purposes,  such  as  schools,  roads, 
etc,— «bout  85  per  cent  of  the  subscriptioDS  beiiw 
returned  in  prices.  A  sounder  (^nnion  now  ivevaili 
on  tfau  subject  in  America. 

The  only  ayitematlo  work  «n  tUa  nilOeet  la  tihe  OriUqut 
kiti.  poL  MOT.  Seon:  «i  eewai.  «tr  let loteriM  tme.tUwud.apMU 
imUm  et  tmporOlM  dM  AaU  at  dtt  Ef^iata,  Amiterdam,  1697, 
3  vols.,  by  th«  Bologneae  historian  Gregorlo  Iieti.  The 
rahJect  ia  also  dealt  with  by  J.  DoManlx  in  his  woric  De 
lapoMWAdii  Sm  dtnmb  IM  emeiaM  tea^  jnaqff  4  mee  javra, 
Paris,  1T79.  ■  (W.  C  8.) 

LOTUS-EATERS  (Greek  Aurofivo')  were  a  Libyan 
tribe  known  to  the  Greeks  as  early  as  the  time  of  Homer. 
Herodotus  (iv.  177)  describes  uiur  country  as  in  the 
Syrtio  district,  and  savs  that  a  caravan  route  led  from 
it  to  Egypt  The  lotus  still  grows  there  in  great 
abundance.  It  is  a  prickly  shrub,  the  jijabe  tree, 
bearing  a  fruit  of  a  sweet  taste,  compared  by  H«rodo- 
tns  to  that  <^  the  date ;  it  is  still  eaten  by  the  nMives, 
and  a  kind  of  wine  is  made  from  the  jmoe  (see  Jo- 
jxtbe).  Marvellous  tales  were  current  among  the  early 
Greeksof  the  virtues  of  the  lotus,  as  we  see  in  0^., 
ix.  84.  When  Ulysses  comes  to  the  coast  many  of 
his  sailors  eat  the  lotus  and  lose  all  wish  to  return 
home.  The  idea  has  been  woi^ed  up  by  Tennyson 
in  a  very  fine  poem.  This  lotus  must  not  be  con- 
founded with  the  E^rrotaan  pUnt.  a  kind  of  water-lily 
that  grows  in  the  Nile.  See  Bitter,  Erdkundey  I ; 
and  Heeren,  Jdeen,u.,  or  in  Hutorioal  J?efeare&ct,eto. 

LOTZK,  Rudolph  Hebkahn,  one  of  the  most 
eminent  phUosophen  of  our  age,  was  bom  May  21, 
1817,  in  Bautzen,  in  the  kingdom  of  Saxony,  and  died 
at  Berlin  Ist  July,  1881.  The  inddents  of  the  li»  of 
a  philosopher,  especially  if  his  career  has  been 
exauuvely  an  academic  one,  are  usnally  passed  over  as 
unimportant  In  external  events  no  Uie  oould  be  leas 
striking  than  that  of  Lotze,  who,  moreover  was  of  a 
retiring  disposition,  and  was  forced  through  delicate 
health  to  seclude  himself  from  even  auch  external  ex- 
citement and  (Ussipation  as  the  quiet  university  town 
of  Gottingen,  where  he  jpsssed  nearly  forty  years  of 
his  life,  might  afford.  His  interests  on  the  contrary, 
as  exhibited  in  his  various  writings,  are  moat  univer^ 
sal;  and  in  a  Burpriaangdegreehe  possessed  the  power 
of  appredaUng  Uie  wants  (XT  prudcal  life,  and  the 
demands  of  a  dviUsation  so  complicated  as  that  of  our 
age,  so  full  of  elements  which  have  not  vet  yielded  to 
Boentifio  treatment  But,  although  in  his  teachings 
he  rose  more  than  most  thinkers  beyond  the  tcmpo- 
raiy  and  casual  influences  which  surrounded  him,  it 
was  rignifioant  for  the  development  of  his  ideas  that 
the  same  oonntiy  produced  him  whidi  gave  to  Ger- 
many Loun*  ud  Plchte  that  he  leoeived  his  cdnca- 
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tioa  ill  the  gymiuflitim  of  ZitUu  under  the  guidance 
of  oninent  and  eporgetic  teachers,  who  nunod  in  him 
a  lore  and  tasteful  appreciaUon  of  the  classical  au- 
thwB,  of  whidi  in  muon  later  yean  he  gave  a  unique 
eoumplo  in  his  maateriy  baiulation  of  the  Antigoite 
of  Sophocles  into  Latin,  and  t^at,  himselTthe  son  of 
C  physician,  he  went  to  t^e  univeraiEy  of  Leipsio  is  a 
itodent  of  philosophy  and  natural  sdenoes,  hut  enlisted 
offidally  as  a  student  of  medicine.  He  was  then  only 
serenteen.  It  appears  that  thna  eariy  Lotze's  studies 
wert  governed  two  distinct  interests  and  emanated 
from  two  centres.  The  first  was  hia  scieutifio  interest 
and  culture,  based  upon  mathematical  and  phy^cal 
studies,  under  the  guidanoe  of  such  eminent  repre- 
sentatives of  modem  exact  research  as  £.  H.  Weber, 
W.  Volckmann,  and  G-.  T.  Fechner.  The  others  were 
his  SBBthetioal  and  aztiado  predilections^  which  were 
devcioped  under  the  care  of  C.  H.  Weiise.  To  the 
fiffmer  h^  owes  hia  apmeciaUon  of  exact  investigation 
and  a  complete  knowledge  of  the  aims  of  sdenoe,  to 
Uie  latter  an  eqval  admiration  fat  the  great  drcle  of 
ideas  which  had  been  cultivated  and  ditnisod  through 
ihe  teachings  of  Fidite,  Schelling,  and  Hegel.  But 
each  of  these  asi>ect8,  which  eany  in  life  must  have 
been  familiar  to  nim,  exerted  on  the  other  a  tempering 
and  modifying  influence.  The  true  method  of  science 
which  he  poaseased  forced  him  to  condemn  as  useless 
the  entire  form  which  Schelling's  and  Hegel's  exposi- 
tions had  adopted,  especially  uie  dialectic  method  of 
llu  latter,  whilst  his  love  of  art  and  beautv,  and 
-his  approcaatioo  of  moral  purposes,  revealed  to 
him  the  existenoe  t^yond  tlie  phenomenal  world 
of  a  world  of  values  or  worths  into  which  no 
exaot  scnence  '  could  penetrate.  It  is  evident  how 
this  initial  position  at  .once  defined  to  him  a  varie- 
ty of  tasks  which  philosophy  had  to  perform.  First 
tnere  were  the  natural  sciences  themselves  only  just 
emerging  from  an  unclear  conception  of  their  true 
.me^od,— eapeddly  those  which  studied  the  border- 
land of  physical  and  mental  phenomena,  the  medical 
•sciences,  pre-eminentlv  that  science  which  has  nnce 
.beunme  so  popular^  the  science  of  biolo^.  Lotze's 
'first  essay  was  his  dissertation  De  futurce  bimoffiat  prin- 
vgnUnu  phUoaophieis,  with  which  he  «uned  (1838)  the 
d^sree  of  doctor  of  medidne,  after  naving  only  four 
months  merbusly  got  die  degree  of  doctor  of  philos- 
ophy. Then,  second^,  there  arose  the  question, 
'Whetlier  the  Inethods  of  exact  sinence  sufficed  to  ex- 
plain the  oonnection  of  phenomena,  or  whether  for  the 
ttplaoataon  of  this  the  thinking  mind  was  forced  to 
■resort  to  some  hypothesis  not  immediately  verifiable 
observation,  but  dictated  by  our  higher  aspirations 
-and  interests.  And,  if  to  satisfy  these  ve  are  forced 
to  maintwn  the  existence  of  a  world  of  moral  stand- 
ards, it  was,  thirdly,  neoessaiy  to  form  some  opinion 
-as  to  tlie  relation  ot  these  moral  standards  of  value  to 
the  tonoB  and  facts  of  phenomenal  existence.  These 
different  tasks,  whidi  philosophy  had  to  folfil,  mark 
pretty  accurately  tte  aims  of  I^tze'8  writings,  and  the 
order  in  which  they  were  published.  But,  though  he 
laid  the  foundation  of  his  philosophical  OTstem  ve^ 
-cai^,  in  his  Metaphynk  (Leipsio,  1841)  and  hvALogtk 
(1843),  and  commenced  lecturing  when  only  twentj- 
two  yeais  old  on  philosophical  sulgects,  in  Leipsic, 
though  he  acoeptra  in  1844  a  call  to  G&ttingen  to  fill 
the  chair  of  philosophy  which  had  become  vacant 
through  the  death  oiHerbart^  he  did  not  proceed  to 
an  exhaustive  dev^opment  oi  his  peculiar  views  till 
very  much  later,  and  only  during  the  last  decade  of  his 
tife,  after  having  matured  them  in  his  eminently  pop- 
alar  lectures,  did  he  with  mnoh  hesitation  venture  to 
nresent  his  ideas  in  something  like  a  Btystematio  form. 
Tlie  two  small  publications  just  referred  to  remained 
unnoticed  by  the  reading  public,  and  Lotze  became 
•fint  known  to  a  larger  circle  through  a  series  of  worics 
which  had  the  object  of  establishing  in  the  study  of 
,  the  physioal  and  mental  phenomena  of  the  human 
juganiam  in  ita  nwrnal  and  diseased  statsi  the  same 


gencml  prinoipks  which  had  been  adopted  in  the  io- 
vcHtiffatiun  of  inorganic  phenomena.  These  woriu 
were  his  Allgmteiue  I^HluJogie  untl  TherapU  ait  ma> 
c/uinincht  Natuneimtiiieki^en  (Ldnuc,  1S42,  2d  ed. 
X.<Hs)  the  articles  "Lebeiiskraft"  (1843)  and  "Sede 
und  Suelcnltiben"  (ItUti)  in  Rud.  Wagner's  Hoend^ 
worterbitch  iler  Fhysiolome^  his  All(frmtiM  PhMtiol- 
ogie  d&i  Korperlichm  LAeru  (Leipsio,  1851),  and  his 
MedteiHische  J^ekologrte  oder  Phj/twloffie  aer  Sede 
(Leipsio,  1852).  When  Lo^  came  out  with  these 
works,  medical  stnenoo  was  still  much  under  the  infin- 
enoe  of  Schelling's  philosophy  of  nature.  The  mechan- 
ical laws,  to  which  external  things  were  subject,  were 
couoeived  as  being  valid  only  in  the  inorganic  worid : 
in  the  oi^anic  and  mental  worida  these  mechanical 
lam  were  conceived  as  being  disturbed  or  ovenitfen  by 
other  powers,  such  as  the  iimuenoe  of  final  cauaes,  the 
existnue  of  types,  the  Woric  of  vital  and  meaUA  forces. 
This  confusion  Lotxe,  who  had  been  trained  in  the 
school  of  matjiematical  reasoning,  tried  to  disijel.  The 
laws  whidi  govern  parUdes  of  matter  in  the  inorganic 
^woild  govern  them  likemse  if  th^  are  joined  into  an 
organism.  A  phenomenon  a,  if  followed  by  b  in  the 
one  cascj  is  followed  by  the  same  b  also  in  the  other 
case.  Final  causes,  viul  and  mental  forces,  the  soul 
itself  can,  if  they  act  at  all,  only  act  through  the  inex- 
orable mechanism  of  natural  laws.  If  a  is  to  be  fol- 
lowed b^  d  and  not  by  b,  this  can  only  be  effected  by 
the  additional  existenoe  of  a  third  something  c,  which 

rin  by  purely  mechanical  laws  would  change  6  into 
As  we  therefore  have  only  to  do  with  the  study  of 
existing  complexes  of  material  and  spiritual  phenomena, 
the  changes  in  theee  must  be  explained  in  scienoe  by  the 
rule  of  mechanical  laws,  such  as  obtain  everywhere  in  the 
world,  and  only  by  such.  One  of  the  results  of  these 
investigations  was  to  extend  the  meaning  of  the  word 
mechanism,  and  comprise  under  it  all  laws  which  obtain 
in  the  phenomenal  world,  not  excepting  the  phenom- 
ena of  life  and  mind.  Mechanism  was  the  unalterable 
connection  of  every  phenomenon  a  with  other  phenom- 
ena 6,  c,</,  either  as  foUowiog  or  preceding  it;  mechan- 
ism was  the  inexorable  form  into  which  the  events  of 
this  world  are  cast,  and  by  which  they  are  connected. 
The  object  of  those  writing  was  to  establiah  the  all- 
prarading  rule  cS  ntechanism.  But  the  mechaniea] 
view  of  nature  is  not  idenUoal  witli  tlie  materialistia 
In  the  last  of  the  above-mentioned  works  the  qnestion 
is  dismissed  at  great  length  how  we  have  to  consider 
mind,  and  the  relation  oetween  mind  and  body ;  the 
answer  is — we  have  to  consider  mind  as  an  immaterial 
principle,  its  action,  however,  on  the  body  and  vie* 
vena  as  purely  mechanical,*  indicated  by  the  fixed  laws 
of  a  psjcho-physical  mechanism.  These  doctrines  of 
Lotze — ^(hough  pronoimoed  with  the  distinct  and  rdt- 
erated  reserve  that  they  did  not  contain  a  solution  of 
the  philosophical  question  reeaniing  the  nature,  origin, 
or  deeper  meaning  of  this  ail-pervading  medianism, 
neither  an  explanation  how  the  action  of  external 
thin^  on  each  other  tdces  place,  noryet  of  the  relation 
of  mind  and  bo^,  that  the/  were  merely  a  preliminaiy 
formula  of  practicnJ  sdentific  value,  itKlf  xeqoiring  n 
deeper  int^>retation— these  doctrines  were  neverthe- 
less by  many  considered  to  be  the  last  word  of  the 
philosopher  who,  denouncing  the  reveries  of  Schelting 
or  the  idealistic  theories  of  Hegel,  established  the 
science  of  life  and  mind  on  the  same  basis  as  that  of 
material  thinga.  Published  as  'they  were  during;  the 
years  when  the  modem  school  of  German  materialism 
was  at  its  height,'  these  works  of  Lotzo  were  counted 
among  the  oppoution  literature  which  destroyed  the 
phantom  or  Ue^ian  wisdom  and  Tindicwted  the 
independent  and  aelf-soffichig  porition  of  empirical 

ShiloBophy.  Even  philosophers  of  the  eminence  of 
.  H.  flcnte  (the  younger)  did  not  escape  this  mia- 
interpretation  of  liotse's  true  meaning,  though  they 
had  nis  Metap^/nk  and  Logik  to  rsfer  to,tboagh  he 
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prooused  in.Us  AUgememe  Phffi&hffie  (1S51)  to  enter 
in  a  subeequent  work  upon  the  "  bounding  province 
between  nstfaeUcs  Mid  ^nvsioloey,"  and  though  in  bis 
MeJmnitche  I^fchologu  he  half  distinctly  stated  that 
his  pontion  was  neither  the  id«ilu9m  of  Hegel  nor  the 
realism  of  Hcrbart,  nor  materialism,  but  that  it  was 
the  conviction  thut  the  essence  of  eveo'thin^  is  the 
part  it  plays  in  the  realization  of  some  idea  which  is  in 
Itself  valuable,  that  the  sense  ol'  an  all-pcn'adtng 
mechanism  is  to  be  sought  in  this  that  it  denotes  the 
ways  and  means  by-vhicb  the  highest  idea,  which  we 
may  call  the  idea  of  the  good,  has  voluntarily  chosen 
to  realize  itself. 

The  misintcrpretationB  which  he  had  suffered  indooed 
Lotze  to  pubfish  a  small  pamphlet  of  a  polemical 
character  {Stmtttchnyienyhfap&xc,  1857),  in  which  he 
oorrcetcil  two  mistakes.  The  opposition  which  he  had 
made  to  Hegel's  formalism  had  mduced  some  to  asso- 
ciate him  with  the  materialistic  school,  others  to  count 
.him  among  the  followers  of  Hcrbart,  the  principal 

Chilosopbcr  of  eminence  who  had  maintained  a  life- 
tnp  protest  against  the  development  which  Kant's  doc- 
trines had  met  with  at  the  hands  of  Fichte,  SchcUing, 
and  Ilcgel.  Lotze  publicly  and  formallv  denied  that 
Le  belunfcd  to  the  school  of  Hcrbart,  though  he  ad- 
mitted that  historically  the  same  doctrine  which  might 
be  considered  the  forerunner  of  llcrbart's  teachings 
miffht  lead  to  his  own  views,  vii. :  the  monadology 
Lrabnitz. 

When  Txitze  wrote  these  explanations,  he  had  already 

S'ven  to  the  world  the  first  volume  of  his  great  work, 
'ikrokomaa  (vol  i.  1856,  vol  ii.  1858,  voT.  iii  1804; 
3d  ed.,  1876-1880).  In  many  passages  of  his  works 
on  pathology,  phj-aiology,  and  psychology  Lotto  had 
disunt-tly  stated  that  the  mcthou  of  research  which  hb 
advocated  there  did  not  give  an  explanation  of  the 
phenomena  of  life  and  mind,  but  only  the  means  of  ob- 
serving and  connecting  them  together ;  that  the  mean- 
ing of  all  phenomena,  and  thf)  reason  of  their  peculiar 
ooonedions,  was  a  philosophical  problem  which  renuirod 
to  be  attacked  from  a  difiercut  point  of  view :  ana  that 
the  rignificance  espedally  which  lav  in  the  phenomena 
of  life  and  mind  would  only  unfold  its^  if  b^  an  ex- 
haustive survey  of  the  entire  life  of  man.  individually, 
aocialljr,  and  historically,  we  gain  the  neocssary  data 
fur  deooing  what  meanmg  attaches  to  the  exbtonce  of 
this  mierooosm,  or  small  world  of  human  life,  in  the 
macrocosm  of  the  nnivciso.  This  review,  which  ex- 
tends, in  three  volumes,  over  the  wide  field  of  anthro- 
pology, beginning  with  the  human  frame,  the  soul,  and 
their  union  in  hie,  advancing  to  man,  his  mind,  and 
the  cou^  of  the  world,  and  concluding  with  history, 
tprugreas,  and  the  connection  of  things,  ends  with  the 
same  idea  which  was  expressed  in  Lotze's  eadiest 
work, — MttaphytUc  The  view  peculiar  to  him  is 
reached  in  the  end  as  the  crowning  concepdon  towards 
which  all  separate  channels  of  thought  pave  tended, 
and  in  the  light  of  which  the  life  of  man  in  nature  and 
mind,  in  the  individual  and  in  society,  had  been  sur- 
veyed. This  view  can  be  briefly  stated  as  follows. 
Everywhere  in  the  wide  realm  of  observation  wo  find 
three  distinct  regions, — the  region  of  facts,  the  region 
of  laws,  and  the  region  of  standards  of  value  and  worth. 
These  three  regions  are  separate  only  in  our  thoughts, 
not  in  reality.  To  comprehend  the  real  position  we 
are  forced  to  the  conviction  that  the  world  of  facts  is 
the  field  in  which,  and  that  laws  are  the  means  by 
which,  those  higher  standards  of  moral  and  sssthctical 
value  arc  being  realize<l ;  and  such  a  union  can  again 
only  become  intoUigible  through  the  idea  of  a  personal 
Deity,  who  in  the  creation  and  preservation  of  a  world 
has  voluntarily  chosen  certain  forms  and  laws,  throuKh 
the  natural  operation  of  which  the  ends  of  His  work 
arc  Kain0d. 

Whilst  Lotze  had  thns  in  his  published  works  closed 
the  circle  of  his  thought,  beginning  with  a  conception 
metaphysiedly  gained,  proceeding  to  ao  exhaustive 
eontcmpUdon  at  things  in  the  light  it.  aff(nded,  and 


ending  wiUi  the  stronger  oonvktion  of  its  buth  whidi 
observation,  ezpericDoe^  and  life  could  afibrd,  he  ha4 
all  the  time  been  lecturing  on  the  various  branches  of 
philosophy  according  to  the  scheme  pf  aoademical  leo* 
tures  transmitted  from  his  predooessots.  Nor  oan  it. 
be  considered  anj'thing  but  a  gain  that  he  was  thus  in- 
duced to  expound  Ilia  views  with  regard  to  those  topics, 
and  in  oonnedion  with  those  problems,  which  were  the 
traditional  forms  of  philosopnical  utterance.  His  lec- 
tures ranged  over  a  wide  field  ;  ho  delivered  annually 
lectures  on  psychology  and  on  logic  (the  lattei  includ- 
ing a  survejr  of  the  entirety  of  philosophical  research 
under  the  title  EhuydopiUiie  tier  Philoiophie)^  then  at 
longer  intervab  lectures  on  metaphyrics,  philosophy  of 
nature,  philosophy  of  art,  philosophy  of  religion,  rarely 
on  history  of  philosophy  and  ethics.  In  these  lectures 
he  expounded  his  peculiar  views  in  a  stricter  form,  and 
during  tho  last  dondo  of  his  life  he  .embodied  the  sub- 
stance of  those  courses  in  his  Si/iiem  dtr  l*hiiotopkU, 
of  which  only  two  volumes  haye  appeared  (vol  i.  Logik, 
1st  ed.,  Leip^c,  1874,  2d  ed.,  1880 ;  vol  ii.  AIeiophi/$ik, 
1879).  The  third  and  concluding  volume,  which  was 
to  treat  in  a  more  condensed  form  the  principal  prob- 
lems of  practical  philosophy,  of  philosophy  of  art  and 
religion,  did  not  appear.  A  small  pamphlet  on  nsy- 
chofogy,  ocmtaining  the  last  form  m  which  he  had 
bejgun  to  treat  the  subject  in  his  lectures  (abruptly  tor> 
minated  through  his  death)  during  the  summer  seasim 
of  1881,  has  been  published  by  his  son.  Appended  to 
^is  volume  is  a  complete  list:  of  lotse's  writmgs,  com- 
piled by  Professor  Kehniaoh  of  OSttingon. 

To  nndentsnd  this  seriea  of  Lotie's  wrEtinga,  it  is  n«Ges- 
wry  to  start  with  bla  definition  of  philosophy-.  This  is 
given  after  his  axpoaltlon  of  logic  has  esta'ollahed  two 
pointi^  viz.,  the  exiatence  lo  oar  mind  of  csrtain  laws  ard 
forma  according  to  which  we  connect  the  material  supptiod 
to  us  by  our  souses,  and,  secondly,  the  fact  that  logical 
thought  cannot  be  nacfally  employed  without  the  aaaarnp- 
tion  of  aAirthorsotof  connections,  not  logically  aoeeflBai7, 
Irat  asmmed  to  exist  between  the  date  of  experience  and 
observation.  These  connectlona  of  a  real  not  formal  char- 
acter are  handed  to  as  by  the  separate  sciences  and  by  the 
nsage  aitd  cultnze  of  everyday  life.  Language  has  crystal* 
liiad  (hem  into  certain  definite  notioiu  and  expressiou^ 
without  which  we  cannot  proceed  a  single  step,  but  which 
we  have  accepted  withoat  knowing  their  exact  meaning, 
much  loss  their  origin.  In  consequence  the  special  Bci<>ncei 
and  the  wisdom  of  common  life  entangle  theouelves  easily 
and  IVoqaently  In  oontndiotions.  A  problem  of  a  purely 
formal  oharaeter  thns  presents  Itself,  vis.,  this— to  try  to 
bring  uuitT  and  harmooj  into  the  scatter^  thoughts  of 
our  general  cultrre,  to  trace  them  to  their  primary  assomp- 
tiona  and  follow  theu  into  their  ultimate  conaoquences.  to 
connect  them  all  together,  to  remodel,  curtail,  or  ampU^ 
them,  ao  as  to  remove  tfaoir  apparent  contradictioaB,  and  to 
combine  them  In  the  unity  of  an  harmonious  tIow  Of 
things,  and  especially  to  make  those  conceptions  from 
which  the  single  sciences  start  as  assumptions  ibetAfcetof 
research,  and  fix  the  limits  of  their  apidicability.  This  is 
the  fbmial  definition  of  philosophy.  Whether  an  haimonl- 
ona  conception  thus  gained  wiU  represent  more  than  ai. 
agreement  among  oar  thoughts,  whether  it  will  represent 
the  realL  connection  of  thln^  and  thus  possess  cl^Qctive  not 
merely  snlfieotive  value,  cannot  be  derided  at  the  outset. 
It  is  also  unwarranted  to  start  with  the  expectation  that 
everything  in  the  world  should  be  explained  by  one  prin- 
ciple, and  it  is  a  needless  restriction  of  our  means  to  expect 
unity  of  method.  Nor  are  we  able  to  start  our  philosijthi* 
cal  investigations  by  an  inquiry  Into  the  nature  of  human 
thought  and  its  capacity  to  attain  an  ol^octive  knowledge, 
as  In  this  case  we  would  be  actually  using  that  instrument 
the  oscfulnees  of  which  we  were  trying  to  determioe.  The 
main  proof  of  the  ot^ective  value  of  the  view  we  may  { 
will  ratlier  lie  in  the  degree  in  which  it  succeeds  in  asi 
ing  to  every  element  of  culture  Its  due  position,  or  In  whi 
it  is  able  to  appreciate  and  combine  different  and  appa- 
rently opposite  tendencies  and  Interests,  in  the  sort  of  Jcs- 
tiue  with  which  it  weighs  our  manifold  desires  and  aspira- 
tions, balauciDg  them  in  due  proportions,  nor  sacrifidng  to 
4  one-sided  principle  any  trutn  or  conviction  which  exjMri- 
enee  has  proven  to  bo  useful  and  noceesary.  The  Investi- 
gations will  then  naturally  divide  themselves  into  thiee 
parts  the  first  of  which  deals  with  tfueo  to  our  mind 
uevitable  Ibrms  in  which  we  are  otUged  to  think  abool 
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fiiItigi,ffirothliikafc«U  (motaphyiics),  tiie  seeond 'being 
devoted  to  the  great  r^on  of  fiicta,  trying  to  apply  the 
result*  of  metaphysics  to  these,  specially  the  two  great 
regions  of  external  and  mental  phenomena  (cosmology  and 
pCTc^ology)f  the  third, dealing  with  those  Btandarda  of 
Tuae  from  which  we  proDounce  onr  nstbetical  or  ethical 
appronl  or  disapproval.  In  each  departmeut  we  shall 
have  to  aim  first  of  all  at  views  clear  and  consistent,  within 
themselvea,  bet,  secondly,  we  shall  in  the  end  wish  to  form 
wme  gsneral  idea  or  to  risk  an  opinion  how  law^  fkota,  and 
standards  of  value  may  be  combined  in  one  comprehensive 
view.  Considerations  of  this  hind  will  natnraUy  tom.up 
In  the  two  great  departments  of  cosmolc^  and  pyschology, 
or  they  may  be  delegated  to  an  independent  research 
nnder  the  name  of  leliglons  phJloaophy.  We  have  already 
mentioned  the  final  conception  in  which  Lotse's  specula- 
tlon  enlminates,  that  of  a  personal  Deity,  Himself  the 
evenee  of  all  that  merits  existence  for  its  own  sake,  who 
in  the  creation  and  goTetomeat  of  a  world  has  vqloutarily 
ohoaen  oertaln  laws  and  fonna  throng  which  Hli  ends  are 
to  be  leallaed.  We  m^  add  that  according  to  thla  view 
nothing  is  real  bat  the  living  spirit  of  God  and  the  world 
of  living  spirits  which  He  has  created ;  the  things  of  this 
world  have  only  reality  in  so  fikr  as  they  are  the  appearance 
of  spit'Itual  substance,  which  underlies  everything,  tt  is 
nattttal  that  Lotze,  having  this  great  an^  final  conception 
always  before  him,  works  under  its  influence  ftom  the  very 
beginning  of  bis  speculations,  permitting  ns — as  we  pro- 
greas  to  gain  vwry  now  and  then  a  glimpse  of  that  inter- 
pretatfon  of  thingi  which  to  him  contains  the  solntioa  at 
our  difficulties. 

The  key  to  lx>tze's  theoretical  philosophy  lies  in  bis  meta- 
physics, to  the  exposition  of  which  important  sut^oct  the 
first  and  Ust  of  his  larger  publications  havp  been  devoted. 
To  understand  Lot«)*s  phtlosophy,  a  careful  and  repeated 
poroial  of  these  works  Is  absolntoly  necessary.  The  ot^ect 
of  bis  metaphyBics  la  so  to  remodel  the  current  notions  re- 
garding the  existence  of  things  and  their  connections  with 
which  the  usage  of  languwe  anppliea  ns  as  to  make  them 
eonslsteut  and  thinkable.  The  fhrther  aasnmptlon,  that  the 
modified  notions  thoa  gained  have  an  ol^octive  meaning, 
and  tliat  they  somehow  correspond  to  the  real  ordor  of  the 
existing  world  which  of  course  they  can  never  actually 
describe,  depends  upon  ageneial  confidence  which  we  must 
have  in  oar  reasoning  powers,  and  In  the  significance  of  a 
world  In  which  we  oarselvea  with  all  the  neoeasaiy  courses 
of  our  thoughts  have  a  placo  assigned  to  them  in  harmony 
with  the  whole.  The  object  therefore  of  these  investiga- 
tions is  opposed  to  two  attempts  frequently  repeated  in  the 
history  of^  philosophy,  vis.  :—(l}  the  ^tempt  to  establish 
general  laws  or  fonns  which  the  development  of  things 
mast  have  obeyed,  or  which  a  Creator  must  have  followed 
in  the  creation  of  a  world  (Hegel);  and  (2)  the  attempt 
to  trace  the  gcneais  of  our  notions,  and  decide  as  .to 
their  meaning  and  value  (modem  ttieorlea  of  knowledge). 
Neither  of  these  attempts  Is  practicable.  The  world  of 
many  thiuge  sarrouuds  us;  onrnotloua,  by  which  we  man- 
age correctly  or  incorrectly  to  describe  it,  are  also  ready 
made.  What  remains  to  be  done  la,  not  to  explidn  bow 
iDoh  a  world  managflri  to  bewhat  it  is,  nor  how  we  came  to 
tona  these  notions,  bat  merely  this— to  expel  from  the 
circle  and  totality  of  our  coBceptlons  those  abstract  notions 
which  are  Incousistent  and  jarring,  or  to  remodel  and 
define  them  so  that  they  may  constitute  a  consistent  and 
harmonious  view.  In  this  endeavor  Lotse  discards  as  nae* 
less  and  untenable  many  ftvorite  conceptions  of  the  school, 
many  crude  notions  of  everyday  life.  The  conisc  of  things 
and  their  connection  are  only  thinkable  by  the  assumption 
of  many  things  the  reality  of  which  (as  distinguished 
from  their  exUtenoe  in  our  thougbta)  can  be  conceived  only 
as  a  multitude  of  relations.  This,  standing  In  relation  to 
other  things,  gives  to  a  thing  its  reality.  And  the  nature 
of  this  reality  again  can  neither  be  consistently  represented 
as  a  fixed  and  hard  substance  nor  as  an  nualterable  some- 
thing,  but  only  as  a  fixed  orderof  reoanence  of  continually 
changing  events  or  Impresstons.  But,  filrther,  every 
attempt  to  think  clearly  what  those  relations  are,  what  wo 
really  mean,  if  we  talk  of  a  fixed  order  of  events,  forces 
luton  us  the  neonsity  of  thinking  also  that  the  different 
thing!  which  stend  in  relations  or  the  diSercut  phases 
whi^m  follow  each  other  cannot  be  merely  externally  strung 
together  or  moved  about  by  some  definable  external  power, 
in  the  form  of  some  predestination  or  inexorable  fate.  The 
tUnga  themselves  which  exist  and  tbeir'changiug  phases 
must  stand  in  some  internal  connection ;  they  themselves 
moat  be  active  or  passive,  capable  of  doing  ,or  suffering. 
This  would  lead  to  the  view  of  Leibnitz,  that  the  world 
consists  of  monads,  self-sufficient  beings,  leading  an  Inner 
life.  But  this  idea  involves  the  forther  conception  of 
JUtlmit^  that  of  a  pre-eatabllshed  harmony,  by  which  th« 


Creator  baa  cared  to  airange  the  life  <tf  each  monad,  m 
that  it  agrees  with  that  of  all  others.  This  concepUon^ 
according  to  Lotze,  is  neither  necessary  nor  thoroughly 
intelligible.  Why  not  interpret  at  once  and  render  intel- 
ligible the  eoQceptioQ  of  everyday  life  originating  in 
natural  science,  viz.,  that  of  a  system  of  laws  which  gov- 
ern the  many  things?  But,  in  attempting  to  make  this 
conception  quite  clear  and  thinkable,  wo  are  forced  to 
repfeeent  theoonnection  of  things  as  a  univoraal  substance, 
the  easenee  of  which  we  conceive  oi  a  system  of  law* 
which  nnderliea  everything  and  In  its  own  self  connecta 
everything,  bat  imperceptible,  and  known  to  as  merdy 
through  the  impressions  it  prioduces  on  ns,  which  we  cau 
things.  A  final  ruflection  then  teaches  oa  that  tha  nature 
of  this  universal  and  all-pervading  snbstibDoe  can  only  be 
imagined  by  os  as  Qomething  analogous  to  our  own  mental 
life,  where  alone  wo  experience  th'a  nnity  of  a  snbstence 
(which  we  call  self )  preserved  In  the  multitude  of  ita  (men- 
tal) states.  Italsobecomosclearthatonly  wheresnchmental 
life  really  appears  need  we  assign  an  Indepeudont  existence 
but  that  the  purposes  of  everyday  life  as  well  as  those  ta 
science  are  equally  served  If  we  deprive  the  material 
things  outside  of  tu  of  an  independence,  and  assign  to  them 
merely  a  connected  existence  through  the  univerMl  snb-, 
stance  by  the  action  of  which  alone  they  can  appear  to  vuL 

Th«  nniveraal  substance,  which  we  may  call  the  absolute^ 
is  at  this  stage  of  onr.inveiBtigations  not  endowed  with  the 
attributes  of  a  personal  Deity,  and  It  will  remain  to  be 
seen  by  farther  analysis  in  how  flu-  wv  are  able— without 
oontradictfon— to  idcntliy  It  with  theol^ectof  religions 
veneration,  la  how  far  that  which  to  metaphysics  is  morely 
a  postulate  can  be  gradually  brought  nearer  to  tis  and 
become  a  living  power.  Much  in  this  direction  la  said  by 
Lotxe  in  various  passages  of  blA  wiitinga;  anything  com- 
plete, however,  on  the  snttJeot  ia  wanting.  Nor  would  It 
seem  as  if  it  could  be  the  intention  of  the  author  to  do 
much  more  than  point  oat  the  lines  on  which  the  fbrther 
treatment  of  the  sul^jeGt  should  advance.  The  actual 
result  of  his  personal  inqniiies^  the  great  idea  which  Ilea 
at  the  foundation  of  hli  phUoMphy,  we  know.  It  may  ba 
safely  stated  that  Lotse  would  allow  much  latitude  to  In- 
dividual convictions, as  indeod  it  Isevidcnt  that  the  emptf 
notion  of  an  absolute  can  only  bocome  living  and  signifi- 
cant to  ns  in  the  same  degree  as  experience  and  thought 
have  taught  us  to  realize  theserioaaness  of  Ufo,  the  signifi- 
cance of  creation,  the  value  of  the  beautiful  and  the  good, 
and  the  supreme  worth  of  personal  holiness.  To  endow 
the  Universal  substance  with  moral  attributes,  to  maintain 
that  It  ia  more  than  the  metophysical  ground  of  everything^ 
to  say  it  is  the  perfect  realiati<m  of  the  hoIy.tlMbeuitiAi^ 
and  the  good,  can  only  have  a  meaning  ^for  him  who  feels 
within  himself  what  real  not  Imaginary  values  aretilotbed 
in  those  expressions. 

We  have  still  to  mention  that  Ksthetios  formed  a  princi- 
pal and  favorite  study  of  Lot8e*B,  and  Uiat  he  baa  treated 
this  subject  also  in  the  light  of  the  leading  ideas  of  hi> 
philosophy.  See  his  essaya  UAw  dem  Begriff  d«r  &h«i>JMf, 
Gottingcn,  184^  and  C/ie&er  BtdixtminmK  dtr  Ktaataekbtiheit, 
ibid.,  1M7;  and  especially  his  QeadUdUs  der  .<fiWAs(it 
DwUaUmii,  Unnich,  1868. 

Lotie's  historical  position  Is  of  much  interest.  Though  « 
he  disclaims  being  a  follower  of  Herbart,  his  formal  defini- 
tion of  philosophy  and  his  conception  of  the  ol^ect  of 
metapbjaics  are  similar  to  those  of  Herbart,  who  define* 
philosophy  as  an  attempt  to  remodel  the  notions  given  hy 
experience.  In  this  endeavor  he  forma  with  Herbart  aa 
opposition  to  the  philosophies  of  Fichte,  Schelling,  and 
Hegel,  which  aimed  at  oUective  and  absolute  knowledge^ 
oud  also  to  tho  criticism  u  KMit,  which  aimed  at  determ- 
ining the  validity  of  all  human  knowledge.  But  this  for- 
mal agreemeat  involvee  material  differences,  and  the  spirit 
which  breathes  in  Lotze's  writings  is  more  akin  to  the 
objects  and  aspirations  of  the  IdeaUstic  school  than  to  the 
cold  formalism  of  Herbart.  What,  however,  with  the 
idealists  was  an  object  of  tbou^t  alone,  the  abmlute,  is  to 
Lotze  only  Inadequately  definable  in  rigorous  philosophi- 
cal language ;  the  aspirations  of  the  human  heart,  the 
contents  of  onr  feelings  and  desires,  the  aims  of  art,  and 
the  toncta  of  roligioua  Mth  must  be  graaped  ia  order  to 
fill  the  empty  idea  ttf  the  absolute  wiUi  meaaing.  Ihesa 
manifestations  of  the  divine  spirit  again  cannot  be  traced 
and  understood  by  reducing  (as  Hegel  did)  the  growth  of 
the  human  mind  In  the  individual,  in  society,  and  in  bla- 
tory  to  the  monotonooa  rhythm  of  a  speculative  schemo- 
tism ,  the  essence  and  worth  which  is  In  them  reveals 
itself  only  to  the  atudent  of  detail,  for  reality  is  larger 
and  wider  than  philosophy;  the  probleoi,  "how  the  one 
can  be  many,"  is  only  solved  for  us  in  the  numberlea 
examples  in  life  and  experience  which  sorrouud  ns,  for 
which  we  must  retain  a  lifelong  Interest,  and  which  eoB- 
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«titDto  tbe  troe  fleld  of  all  oseftil  hnnuw  work.  This  con- 
TietlMi  of  the  emptiiMM  of  (anna  uidsbrtnctnotioiu,  Mid 
«f  tin  talmm  of  bidlvldwl  111^  hM  oiubled  Lotn  tb  ecnn- 
Une  in  hii  wrlttnn  tho  two  cwnw  into  which  Gorman 
■hlloM^iical  Uiovut  lukt  been  morlng  ^oe  the  death  of 
its  czeat  founder,  Leibnita.  We  maj*  define  these  coonea 
^fj  toe  temiB  ewterle  and  exoteric,— the  fnraier  tho  phtlo- 
•ophy  of  the  school,  calttvated  prhicipallj  at  tbe  nniver* 
•lUea^  tiylng  to  systematlce  eveiything  and  rednce  all  onr 
knowledfm  to  an  intelligible  principle,  losing  In  this 
attempt  the  deeper  meaning  of  Leibnits's  philosophy ;  the 
latter  tiio  phlloeophy  of  geneial  cultare,  contained  in  tbe 
litemtiue  of  the  cfaesical  peiiodt  in  the  oomteroatlewrit- 
inga  of  Laasing,  WlnkeUaaon,  Goethe^  SebiUer,  and  Her- 
der, who  more  or  leas  exprcBaed  their  Indebtedneaa  to 
Leibnlti.  Lotxe  can  be  aald  to  have  brooght  philoaophy 
«mt  of  the  schoolroom  into  the  market  of  life.  By  nnder- 
•trading  and  combining  what  was  great  and  valnable  in 
those  divided  and  scattued  endeavon,  he  has  become  the 
tme  aocceasor  of  I^ibnits,  and  his  philosophy  will  no 
doubt  attain  that  oniTeisal  celebrity  which  was  attained 
by  the  monadology  and  the  system  of  pre-established  har- 
mony. 

Tbe  age  in  which  Lotxe  lived  and  wrote  in  Gemany 
Was  not  one  pocnliarly  fitted  to  appreelato  the  position  he 
took  np.  Frequently  misnDderatood,  yet  rarely  criticised, 
'bewasnerertbclna  greatly  admiredfliatened  toby  devoted 
hearers,  and  read  an  increasing  circle.  But  no  wateb- 
word  of  easy  enrren^,  no.  rndy  Sbibboletb,  attracts  or 
l^ps  to  eomblDo  this  increasing  circle  to  the  nnlty  of 
M  ^iloeophical  achool.  The  nal  messing  of  Lotze's 
teaching  is  reached  only  by  patient  stndy,  and  those  who 
in  a  larger  or  narrower  sense  call  themselves  his  followers 
will  pn^bly  feel  themselves  indebted  to  him  more  for  the 
geoBnH  direction  he  has  given  to  their  thonghtS)  for  the 
tona  he  has  imparted  to  their  inner  life,  for  tbe  ■erioiii> 
mm  with  which  be  haa  tanght  them  to  consider  even 
Anall  aflhin  and  practical  dutios,  and  for  the  indestmctible 
confidence  with  which  his  philosophy  permits  them  to  dis- 
regard materialism  of  science,  Uie  scepticism  of  shal- 
low enltore,  the  disquieting  results  of  philosophical  and 
hiatorieal  erlMcism.  It  Is  not  unlikely  that  tbe  present 
phase  of  English  thonght  will  more  easily  aBsimilato  the 
Talnable  elementa  of  Lotse'a  philosophy,  sa  indeed  f^- 
menta  and  beginnings  of  a  siioilar  view  exist  already  in 
English  litoratare.  Wherever  hts  writings  are  widely 
read  and  appreciated  It  will  be  on  account  of  the  great 
moral  influence  which  his  philosophy  exerts  in  common 
with  some  systems  of  the  past,  bnt  almost  alone  among  the 
systems  of  the  day.  (J  T.  M.) 

IX)UDXJN,  cmpttal  of  an  urondisBement  in  the 
department  of  Vienoe,  France,  stands  on  an  emi- 
nence of  320  feet,  overlooking  a  fertile  plain,  45 
miles  (by  rail)  southwest  from  Tours.  It  was 
ibnneily  surrounded  by  walls,  of  which  only  two 
towMB  and  a  ungle  gateway  now  zemun.  Of 
tbe  old  castle  which  was  destroyed  under  Bicheliea, 
and  of  which  the  nte  is  now  turned  into  a  puUio 
promenade,  a  fine  old  rectangular  donjon  of  the  12th 
eentniy  has  been  preserved ;  at  its  base  traces  of  Romaa 
eonstructionB  hare  been  found,  with  fragmeoui  of  mt- 
phjTy  pavement,  mosaics,  and  mural  paintinn.  The 
Cannfeute  convent,  now  occupied  bv  the  Brethren  of 
Christian  Doctrine,  was  the  scene  oi  the  trial  of  Urban 
Oraodier,  who  was  burnt  alive  for  witchcraft  in  1634 
(see  Bayle's  Dictwnnaire) ;  Uie  old  Byzantine  church 
of  Sunte  Croix,  of  which  he  was  cur£,  is  now  used  as 
a  maricet.  There  are  several  curious  old  houses  in  tbe 
town.  Lace  making  and  oandk  making  are  the  chief 
indusUies,  and  there  is  a  oonuderable  trade  in  grain  and 
flour.  Before  the  revooa^on  of  the  edict  of  Nantes  the 
iidiabitants  numbered,  it  is  said,  more  than  12,000;  in 
1876  the  population  was  4522. 

LOUOHBOROUGH,  the  second  town  in  Leicester- 
shire, England,  od  the  Midland  Railway,  1 1  miles  from 
Ijeicester  and  14  irom  NottiDgham.  In  1881  its  three 
parishes  had  a  population  of  14,733.  A  large  tract  of 
oftadow-land  lies  between  the  town  and  the  river  Soar, 
which  is  connected  with  the  town  by  two  canals, — tbe 
Loughboroush  canal,  formed  in  1 776,  and  the  Leicester 
eanal,  opened  in  179I.  On  the  Charowood  Forest  side 
of  the  town  there  were  once  eztenfuve  paries.  The  open 
fields  in  the  lordship  were  endoeod  in  1762.  The  town 
has  an  excellent  marketrploce,  and  is  in  the  centre  of 
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a  rich  agricultural  district  Its  raajt  was  onoe  of  special 
note.  The  old  parish  diurch  of<All  Sunts  stands  on 
rising  ground,  and  is  a  conspicuous  obicet  for  many  miles 
round ;  the  church  itself  (restwed  m  1862)  is  of  the 
Decorated  style,  and  dates  from  the  14th  century ;  the 
tower  is  PerpendiculM*.  Emmanuel  church  was  com- 
pleted in  1 837,  and  Hol;^  Trinity  in  1 878.  The  Romaa 
Catholio  chapel  was  biuli  in  1833,  and  tbe  extensive 
Early  English  eonvent,  nnee  enlaiged,  in  ISSa  The 
town-hall  and  00m  exchange,  in  the  maricet-plaee, 
were  erected  in  1855,  and  th^  oemMmy  and  its  uegant 
church  date  firom  1 857.  The  grammar  school  is  a  Tudor 
structure,  standing  in  some  15  acres  of  <Hnamental 

Sounds  and  walks;  it  owes  its  <mepn  to  'Humiaa 
urton's  charity,  in  1496.  The  present  buUdines  wore 
erected  in  1852,  and  the  new  scheme  was  devised  under 
the  (Grammar  School  Act  of  3  &  4  VicL  The  giris' 
grammar  school,  in  the  Early  Eng^h  style,  was  erected 
m  1879.  The  other  public  buildings  comprise  a  dispen- 
sary and  infirmary  (built  bH  the  cost  of  Mr.  and  Bliss 
Herrick  in  1862),  local  board  offices,  police  station, 
schools,  and  noucooformist  ebapds.  There  are  aercral 
large  houery  factories.  Lace  was  a  staple  trade  untU 
1816  (see  Hkathcoat).  BeU-foundin^  was  introduced 
in  1840,  and  Messrs.  Tu  lor  cast  here  m  1881  the  neat 
beH  for  St.  Bral's,  London  (nitons).  Iron-fbunfflrioa, 
dye-worics,  and  hortkultuTBl  glaas-woikB  also  provide 
employment. 

The  town  la  mentioned  andeir  the  name  Lactebniao  ia 
Domesday  Book.  William  the  Conqueror  gave  the  town 
and  manor  to  Hugh  Lupus,  txasa.  whom  they  pasaed  to  tho 
morefiunoosDespensers.  They  were  held  by  the  BeaomoDta 
ttom  1336  to  1484,  when  th^  passed  into  the  Hastings 
family,  returning  to  them,  after  several  changes  of  owners 
ship,  in  1554.  Lord  Uoira  sold  tbe  manor  in  1618,  and  tbe 
m^Jor  part  of  the  manorial  rights  have  now  been  purchased 
by  tbe  local  board.  Tbe  title  of  Baron  Hastings  of  Lough- 
borough waa  given  to  Sir  Edward  Hastings  In  1SS8,  and  to 
Colond  Henry  Haatlnca  In  1643.  Alexander  Weddezbam, 
when  made  lord  chancellor,  aasumed  the  title  of  Lord  Longh* 
borough,  in  1780.'  John  Cleaveland,  the  royalist  poet,  wiw 
bom  here  in  1613;  John  Howe,  the  Puritan  dlvine^in  1630; 
and  Bichard  Pnlteoey,  the  botanist,  1730. 

See  Thomas  Pochin's  BUtork^  DacHplUm,  1770  (voL  vllLof 
BibliolAectt  Jbpoffnphbxi  BrSatmka) ;  Potler'i  Waila  Round  loitgk' 
horoMh;  \VooA'a  rim  Of  iMolAaroush,  imi-.  W.O.Dimock  Fletch- 
er's ParUh  RegitUn,  UTTS,  Secton  <^  Loughbontuih.  and  HMoiie^ 
OoKlbook,  im. 

LOUIS  L,  Roman  emperor  (called  der  Fromme," 
also  "le  D^lxmnaire"),  was  borit  in  778.  He  suo- 
ceeded  his  father  Charlemagne  in  814,  having  in  the 
previous  year  been  dedaredoo-re^nL  At  the  beginning 
of  his  reign  he  excited  high  antidpaUons  by  tho  earn- 
estness with  which  he  attacked  the  abuses  that  had 
accumulated  during  the  later  years  of  Charlemagne's 
sovereignty.  The  licenUonsness  which  prevailed  at 
court  he  sternly  suppressed :  he  punished  counts  who 
were  proved  to  nave  misused  their  authority;  and  he 
sought  to  reform  the  manners  both  of  the  secular  and 
of  the  regular  clergy.  The  Saxons  and  the  Frisians 
who,  althooeh  conquered,  had  never  cordially  acoepted 
Frankish  nue,  were' conciliated  by  mild  and  generous 
treatment  A  period  of  trouble  and  confusion,  however, 
was  opened  in  817,  when  Louis,  anxious  to  establish  the 
order  of  succession,  declared  his  eldest  son  LoUiair  hw 
successor,  and  made  him  co-regent,  granting  him  Au^ 
trasia  with  the  greater  part  of  Uerman/.  The  youngsr 
sons  of  Louis,  nppitt  and  Louis,  received,  the  former 
Aquitania,  the  utter  Bavaria,  Bohemia,  Carii.thia, 
and  the  subject  Slavonic  and  Avar  territories.  This 
arrangement  was  resented  by  Bemu^,  king  of  Italy, 
the  emperor's  nephew,  who  forthwith  reb^ed.  He 
was  soon  captured,  and  condemned  to  the  loss  of  his 
sight,  while  his  kingdom  was  transferred  to  Lothair. 
Ailer  the  death  of  Bernard,  the  emperor,  who  was  a 
man  of  a  gentle  and  sensitive  temper,  oitteny  repented 
the  harsh  punishment  which  he  had  sanctioned,  and, 
being  further  depressed  by  the  death  of  his  first  wife,  he 

<  The  present  eonrtcsytlUe  borne  by  the  eldest  eon  of  tbeead 
of  RoHlyn  waa  taken  ttota.  Loughborough  In  Surrey.  In  ITStt. 
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pnpoaed  to  raign  (he  crown  and  ntin  to  a  monastiy. 

He  waa  induced  to  abandon  this  intenUon,  and  (in  819} 
to  maiTjr  Judith,  the  beautiful  daughter  of  Oouut  Well 
of  Bavaria.  In  829  he  made  a  new  divioion  of  the  em- 

Eire  in  fovor  of  Charles  (afterwards  Ghulea  the  Bald), 
ia  son  by  his  second  wire.  The  three  brothers,  deeply 
dissatisfied,  combined  to  declare  war  against  hun,  and 
at  Compi^gne  he  was  taken  prisoner.  The  empress 
Ju^th  was  condemned  to  the  cloister  for  alleged  infi- 
delity to  her  husband,  and  Louis  was  virtn^y  deposed. 
Pippin  and^he  younger  IjOuis,  Busp«ctiDff  that  Lothair 
meant  to  usurp  exclusive  authority,  changed  their 
polity,  and  at  a  diet  in  Nim^nen  the  emperor  was 
restored.  Soon  afterwards  he  provoked  ftesn  distnib- 
anoe  by  granting  Aquitania,  the  territory  of  Pippin, 
to  Chu'les,  and  in  833  the  army  of  the  three  brothers 
ooofionted  that  of  their  fitther  near  Colmar.  When 
Loius  was  negotiating  with  Pope  Gregory  IV. ,  wbo  had 
crossed  the  Alps  in  the  hope  of  restoring  peace,  his 
troops  were  persuaded  to  desert  him,  and  on  the  Ltig- 
enfeld  ( '  *  the  field  of  lies  " )  he  was  obliged  to  surrender 
to  his  sons.  The  empress  was  sent  to  Italy,  her  son  to 
the  monastery  of  Priim,  and  at  Soissons  Louis  not  only 
abdicated^bat  made  public  confeaaioa  of  his  sins,  a  long 
list  of  whioh  he  read  aloud.  Again  the  arrogance  of 
Lothair  awoke  the  distrust  of  his  brotfaera,  and  th^ 
snooeaded  in  reasserting  the  rights  of  tbe  emperor, 
whose  sufierings  had  ezdted  general  sympathy.  He 
went  through  the  ceremony  of  ooronation  a  second  time, 
and  Lothair  found  it  neoessai^  to  confine  himself  to 
Italy.  After  tbe  death  of  Pinpm  in  838  Louis  nroposed 
a  scheme  hy  which  the  whole  empire,  with  the  exoep- 
tiop  of  Bavaria,  would  have  been  divided  between 
Charles  and  Lothair,  to  whom  the  empress  had  been 
recondled.  The  younger  Lotus  prepared  to  OQpose  this 
ii^ustice,  and  be  was  supported  by  the  people  of 
Aquitania  in  the  interest  of  Pippin's  sons.  A  diet  was 
■ummoned  at  Worms  to  settle  the  dispute,  but  before  it 
met  tJie  emperor  died  on  an  isluid  in  Uie  Rhine  near 
Haini,'on  the  20Ui  of  Jane  840.  He  had  capacities 
whioh  might  have  made  him  a  great  churchman,  but 
as  a  aeoular  mler  he  lacked  pmdenoe  and  vigor,  and  his 
miamanagement  prepared  the  wav  for  the  aestnieUon 
(^the  empire  established  b^  bis  father.  His  son  Lothur 
L  suooeeded  to  the  imperial  title. 

See  Faack,  Lndwig  der  Pnmme,  1S32;  and  Slmwn,  •/inhr- 
bSeher  det  Fr6nkitche»  JtiiAu  unter  Ludwig  dtm  Frommm, 
1874-76. 

LOUIS  II.,  Boman  emperor,  grandson  of  the  pre- 
ceding, was  bora  about  822  and  crowned  king  of 
Lomrardy  in  844.  From  849  he  shared  the  imperial 
title  with  his  father,  Lothair  L,  being  crowned  at 
Bome  by  Leo  IV.  in  850.  He  snoceeded  to  the  undi- 
vided but  almost  efntirelv  nominal  dignity  in  855.  On 
the  death  of  his  childless  brother,  Lothair  of  Lor- 
rune,  in  869,  the  inheritance  was  sused  and  shared 
by  his  nndes  Charles  the  Bald  and  Louis  the  German ; 
the  pope,  however,  espoused  the  cause  of  the  emperor, 
crowning  him  king  of  LOTraine  in  872.  Lotus  IL 
died  in  875.  and  the  imperial  crown  was  forUiirith  be- 
stowed on  Charles  the  Bald. 

LOUIS  III.,  Roman  empenn*,  snroamed  "the 
Blind,"  was  the  son  of  Boso,  king  of  Provence,  and 
through  his  mother,  grandson  of  the  emperor  Louis 
n.  He  was  bora  about  880,  called  to  the  throne  of 
Provence  in  890,  and  crowned  emperor  in  suooession 
to  Berengar  I.  atRome  in  901.  In  905,  while  reudtng 
at  Verona,  he  was  stirprised  by  bis  discrowned  rival, 
blinded,  and  idtimately  sent  back  to  Ftovence,  where 
be  lived  in  inactivity  and  comparative  obscurity  nnUl 
929. 

LOUIS  THE  Child,  though  he  never  actually  re- 
eaved  the  imperial  o-own,  is  usually  reckoned  as  the 
emperor  Louis  III.  or  Louis  IV.  He  was  the  son  of 
the  emperor  Arntilf,  was  bora  in  893,  and  succeeded 
to  tbe  throne  of  East  Franda  or  Germany  in  900, 
when  he  was  six  yean  of  age.  During  his  biief  r«^ 
Qmoxav  was  desolated  by  the  Hungarians,  who  in- 


vaded the  oonntxy  year  after  year,  defea^ng  every- 
foroe  that  ventured  to  oppose  them.  At  tbe  sam» 
time  the  kingdom  was  weakened  hy  internal  strife. 
The  result  of  the  i«evailing  anarchy  was  that  the  im- 
perial oonstitntton  established  by  Charlemagne  broke 
down,  and  Germany  was  gradually  divided  into  several 
jpreat  duchies,  the  rulers  of  which,  while  acknowledg- 
ing the  supremacy  of  the  king,  sought  to  become 
virtually  independent  Louis,  the  last  of  the  Can^ing- 
ian  race  in  Germany,  died  in  91 1.  < 

LOUIS  IV.  (or  v.),  "the  Bavarian,"  German 
king  and  Boman  emperor,  was  bora  in  1286.  He  waa- 
tfae  son  of  the  dnke  of  Bavaria,  yid  in  1314,  after  tbe 
death  of  the  emperor  Henry  Vll.,  was  elected  to  tfa« 
throne  by  five  of  the  electors,  the  others  giving  thdr 
votes  for  Frederick,  duke  or  Austria,  This  douMe 
Section  led  to  a  <uvil  war,  in  which  Frederick  was  sup- 
ported by  tbe  church  and  by  majiy  nobles,  while  the 
inhabitants  of  the  great  dties  nllied  round  Lotiis.  In 
1322  Louis  gained  tbe  battle  of  Muhldorf,  taking' 
Frederick  misoner ;  but  tbe  war  sUll  went  on.  Pope 
John  XXIL  excommunicated  Louis  in  1324 ;  whero- 
upon,  wishing  to  bring  the  conflict  to  an  end,  Louifr 
offered  toliberate  Frederick  on  condiUon  that  he  would 
withdraw  his  claim  to  the  throne^  and  restore  the 
cities  and  imperial  lands  seized  bf  his  party  in  Swalna. 
Frederick,  finding  that  the  obstinacy  of  his  brother, 
Duke  Leopold,  would  render  it  imposnble  to  fulfil 
these  terms,  returned  to  captivity ;  and  Louis  was  so- 
touched  by  bis  magnanimity  that  be  proposed  tiiat 
they  ^ouid  share  the  responsilnlities  of  govenunentb 
The  plan  was  tried  but  did  not  succeed,  and  was  vir* 
tudly  abandoned  before  Fred(»i<^'s  death  in  1330. 
In  1327  Louis  had  gone  to  defend  bis  riehts  in  Italy, 
where  he  was  crowned  emperor  by  Pope  Nicholas  V., 
whom  he  supported  in  oppoudontoPopeJobn  XXII. 
Beturaing  to  Germany  in  the  year  of  FrederickV 
death,  he  made  peace  with  the  hotise  of  Austria, 
bat  John  XXIL  refUsed  to  be  condliatod,  and  his- 
socoessor  Benedict  XIL,  acting  in  part  under  the 
influence  of  Franoe.  oontinuecT  the  straggle.  Irri- 
tated hy  die  revival  of  pretrasions  which  no- 
longer  oommanded  respect  in  GTsnnany,  the  electors- 
met  at  lUiense,  and  on  Ute  15tb  of  July  1338,  issued  an 
important  declaimtion  to  the  effect  tibat  the  emperor  de- 
rived his  right  to  the  German  and  imperial  cromms,  not 
from  the  pope,  but  from  tbe  electors  by  whom  be  was 
appointed.  A^s  the  representative  of^  national  inde- 
pendence, Louis  might  nave  made  himself  one  of  the ' 
most  ^ptdar  of  the  emperors,  but  be  exdted  bitter" 
jealousies  by  his  grasping  and  unsorapulous  disposi- 
tion. By  his  marriage  with  Margant^e  nstor  ci 
Count  William  of  HoUand,  he  secorBd  Holland,  Zea- 
land, Friesland,  and  Hunault ;  and  he  obtained  (h» 
mastery  of  Tyrol  hy  separating  the  beirras,  Margaret 
Maultasoh,  from  her  husband,  a  son  of  John,  uie  pow- 
erfiil  king  of  Bohemia,  uid  making  her  the  wife  of 
hia  own  son  Louis,  to  whom  (in  1322)  he  had  granted' 
the  inarch  of  Brandenburg.  The  enemies  he  thus 
created  were  reinforced  by  Pope  Clement  VI.,  who 
not  only  ezcommimicated  him  again,  bt^t  (inI346) 

Eirsuaded  a  party  of  the  electors  to  appoint  a  new 
ng.   Their  choice  fell  on  Charies,  margrave  of  Morar 
via,  the  son  of  King  John  of  Bohemia,  who  at  once  - 
made  an  unsuooessful  attempt  to  recover  l^rol.  1^ 
outbreak  of  a  new  dvil  war  was  prevented  b^  the  sad- 
den death  of  Lotris  at  a  bear  hunt  near  Munich,  on  the - 
11th  of  October,  1347.   The  conflict  between  the 
papaqy  and  the  empire  was  practical^  closed  during 
Uie  r«gn  of  Louis,  and  he  marked  an  epoch  pjr  his 
enooaragement  of  the  dttes  in  opposition  to  the  prmoee  - 
and  noUes. 

See  Mannert,  Kai^  Ltuhaig  IV.,  1812;  Fr.  von  Weech,. 
Kaiter  Ludwin  der  Baier  und  KdnigJohmm  von  BSkmm,  1960} 
and  Dobner,  Dis  AMaeutanderMetnng  attUeke*  Ludwig  IV, 
dm  BaUr  und  Prudridi  dem  BdOmm  von  OetUmUk,  1875. 

LOUIS  THE  Gerhan,  son  of  the  emperor  Louis  I., 
was  bom  in  804.   In  the  first  partition  of  the  empire- 
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in  817  he  leoeiTed  BaTaria,  Bohemia,  Carinthia, 

and  the  subject  territories  on  his  eastern  frontier. 
Displeased  by  later  schgmes  of  partition  in  favor 
of  his  half-brotber  Charles,  he  associated  himself 
with  his  brothers  Lotbair  and  Pippin  against  the 
emperor,  and  he  was  in  the  field  in  defence  of 
his  riffhts  when  his  father  died.  After  the  em- 
peror a  death  in  840,  Louis  and  Charlea  united 
against  Lothaur,  whom  they  defeated  in  the  battle 
of  Fonteniry,  and  ■  in  843  Louis  received  by  the 
treaty  of  Verdun  the  whole  of  Germany  to  the 
east  of'  the  Rhine,  with  Mainz,  Spires,  and 
Worms  on  the  left  bank.  He  was  a  wise  and 
vigorous  ruler,  but  his  forces  were  inadequate  to 
protect  the  northern  part  of  his  kingdom  against 
the  Norsemen,  and  he  was  not  always  successful  in 
his  wars  with  Slavonic  tribes.  In  858  he  invaded 
West  Francia,  which  he  hoped  to  unite  with 
East  Franoia,  hia  own  state ;  but  Charles  the 
Bald  proved  to  be  stronger  tluui  Louis  had  sup- 
posed, and  he  was  obliged  to  retreat.  When 
Lothair  of  Lorraine  died  in  869,  his  kingdom 
was  seized  by  Charles,  who  caused  himself  to  be 
crowned  at  Metz  ;  but  in  the  foUowinc^  year,  by 
the  treaty  of  Mersen,  the  eastern  half  of  the 
country  was  ceded  to  Louis.  Louis  expected 
to  receive  the  imperial  crown  after  the  death  of 
the  emperor  Louis  I-I.  Charles,  however,  out- 
witted nim,  and  Louis  was  attempting  to*  avenge 
this  supposed  wrong  when  he  died  at  Frankfort, 
on  August  28,  876.  East  Ftancia  and  West 
Francia  were  again  united  under  Charles  the 
Fat ;  but,  as  Louis  was  the  first  sovereign 
who  ruled  over  the  Germans,  and  over  no  other 
Western  people,  he  is  generally  oonsidered  the 
founder  of  the  German  kingdom. 

SeeDummler,  Qe$ekiehlede$0»^fr&nki»ehen  Beiekt, 
1882. 

LOUIS  I.,  king  of  France,  sumamed  Le  D£- 
bonnaire  or  the  Pious.  See  Francs,  vol.  ix.  p. 
471 ;  'GxBHANT,  vol.  z.  p.  431 ;  and  Lovis  L, 
empmor,  aupra, 

LOUIS  II.,  Burnamed  Le  B^gue  or  the  Stam- 
merer, the  son  of  Charies  I.  ("The  Bald'*)  bj 
Irmentrud  of  Orleans,  and  the  grandson  of  Louis 
the  Hons,  was  bom  on  November  1,  846.  On 
the  death  of  his  elder  brother  Charles,  the  second 
eon  of  Charles  the  Bald,.he  wu  oonseorated 
king  of  Aquitania  in  867,  and  ten  years  fcfter- 
wards  he  succeeded  his  father,  being  crowned  by 
Hincmar  of  Rheims  under  the  title  of  **  king  of 
the  French,  by  the  mercy  of  God  and  the  elec- 
tion of  the  people  "  (December  8,  877).  In  the 
fallowing  year  (September  7)  he  availed  himself 
of  the  presence  of  Pope  John  VIII.  at  Tn^es  to 
obtain  a  fresh  consecration.  He  died  at  Com- 
pitene,  after  a  feeble  and  ineffectual  reign  of 
eignteen  months,  on  April  10,  879. 

LOUIS  III.,s6n  of  the  preceding  by  Ansgarde, 
Slighter  of  Count  Hardouin  of  Brittany,  was 
bom  about  the  year  868,  and  in  879  was  desig- 
nated by  his  nther  sole  heir  to  the  French 


throne.  It  was  decided  among  tl^e  nobles,, 
however,  that  the  inheritance  should  be  divided 
between  Louis  and  his  younger  brother  Carlo- 
man,  the  former  receiving  Neustria,  or  al] 
France  north  of  the  Loire,  and  the  la)ter  Aqui- 
tania and  Burgundy.  On  the  Loire  and  ebe- 
where  the  (wo  orothers  inflicted  several  defeata 
on  the  Northmen  (879-881);  but  in  882  Louis 
Buooumbed  to  the  Jbtigues  of  war,  leaving  hia 
inheritance  .to  Carloman. 

LOUIS  IV.,  sumamed  D*Ontremer  (Trans- 
marinus),  son  of  Charles  III.  ("  The  Siniple  "y 
and  grandson  of  Louis  II.,  was  bom  in  921.  In 
consequence  of  the  disasters  which  befell' hia 
father  in  922,  Louis  was^  taken  by  his  mother 
Odgiva,  sister  of  Athelstan,  to  England,  where 
hie  boyhood  was  spent, —  a  circumstance  to 
which  he  owes  his  surname.  On  the  death  of 
Raoul  or  Rodolph  of  Burgundy/ who  had  been 
elected  king  in  place  of  Charles,  the  choice  of 
Hugh  the  Great,  count  of  Paris,  and  the  other 
nobles,  fell  upon  Louis,  who  was  accordingly 
brought  over  the  Channel  and  oonseorated  in 
936.  His,  de  facto  sovereignty,  however,  was 
confined  to  the  countehip  of  I^on.  In  930  he 
became  involved  in  a  stmggle  with  Otto  I. 
("  The  Great ")  of  Germany  about  Lorraine, 
which  had  transferred  its  allegiance  to  him  ;  the 
victory  remained  at  last  with  the  emperor,  who 
married  his  sister  G'erberga  to  Louis.  After  the 
death  of  William  Longsword,  duke  of  Nor- 
mandy, Louis  endeavored  to  strengthen  his  in- 
fluence in  the  duchy  by  obtaining  possession  o£ 
the  person  of  Richard  the  infant  heir,  bu^  a. 
series  of  intrigues  resulted  only  in  his  own  cap- 
tivity at  Rouen  in  944,  from  which  he  was  not 
released  in  the  following  year  until  he  had 
agreed  to  surrender  Laon  to  his  powerful  vassal 
Hugh  the  Great.  By  the  interposition  of  Otto, 
the  orother-in-law  of  Louis,  Hugh,  who  for  some 
years  had  effectually  resisted  both  the  oamal  re- 
sources of  the  empire  and  the  spiritual  weapons 
of  the  church,  was  at  last  persuaded  to  restore 
Laon.  The  last  years  of  this  reign  were  marked 
by  repeated  Hungarian  invasions  of  France, 
liouis  died  in  954,  and  was  succeeded  by  his  son 
Lothair. 

LOUIS  v.,  Le  Faintent,  son  of  Lothaire  and 
^[tandson  of  Loais  IV.,  vxd  the  last  of  the  Carol- 
ingian  dynasty,  was  bom  in  966,  succeeded 
Lothaire  m  March,  986,  and  died  in  Bfay,  987. 

He  was  succeeded  by  Hugh  Capet. 

LOUIS  VI.,  sumamed  Le  Gros,  L'fiveilltf,. 
and  Le  Batailleur,  the  son  of  Philip  I.  of  Fiance 
and  Bertha  of  Holland,  was  bom  about  1078*. 
was  associated  with  his  father  in  the  goveramenfe 
in  1100,  and  snoceeded  him  jfl  1108.  For  some 
account  of  his  character,  and  of  the  events  of  his 
reign,  see  Fbance,  vol.  ix.  pp.  475,  476.  He 
died  on  August  1, 1137. 

LOUIS  VII,,  Le  Jeune  and  Le  Reux,  son  of 
Louis  VI.,  was  born  in  1120,  and  was  asso- 
ciated with  his  father  on  the  death  of  his  elder 
brother  Philip  in  1131,  being  crowned  at  Bheims 
on  October  26  by  Pope  Innocent  II.   He  suo* 
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oeeded  to  the  undivided  Bovereicn^  in  1187, 
tiie  aews  of  his  father's  death  reaobin^  him  as  he 
was  engaged  at  Poitiers  in  the  festivities  con- 
nected with  his  unlucky  marriage  to  Eleanor  of 
Aquitania.  In  1141  he  made  an  unsuccessful 
attempt  to  assert  his  rights  as  duke  of  Aquitania 
over  tne  oountship  of  Toulouse,  and  .in  1142,  be 
fell  into  a  vehement  quarrel  with  Pope  Innocent 
IIm  who  had  presumed  too  much  on  the  piety  of 
the  well  brought  up  young  prince  by  appointing 
a  nephew  of  his  own  to  tfie  arohoisoopric  of 
Bourges.  In  the  course  of  the  contest  Louis, 
who  bed  been  excommunicated,  pursued  the 
new  archbishop  into  the  territory  of  the  oount 
of  vhampagne,  and  stormed  Vitry,  in  the  sack 
of  which  the  cathedral  was  burned,  causing  the 
death  of  three  hundred  persons  who  had  taken 
refuge  within  its  walls  (1143).  Xx>uis,  horrdr- 
BtmcK,  made  peace  with  the  pope  and  bis  secular 
adversary,  but  found  that  nouiing  less  than  a 
pilgrimage  to  the  Holy  Land  would  anffice  to 
expiate  nis  offence.  The  capture  of  Edeesa 
and  the  massacre  of  the  Christians  in  1144  led  to 
the  preaching  of  the  second  crusade  by  St.  Ber- 
nard, and  in  1147  the  king,  leaving  the  regency 
in  the  hands  of  the  Abbd  Suger  and  Kaoul, 
count  of  Vermandois,  set  out  for  the  East,  ac- 
companied by  his  queen,  a  large  company  of 
nobles,  and  twenlj-fonr  thousand  men.  The 
disastroos  results  of  the  expedition,  personal, 
domestic,  and  public,  have  already  been  recorded 
in  the  article  France  (vol.  ix.  p.  476),  where 
also  his  long  struggle  with  Henir  II<  of  Eng- 
land, which  te^inated  only  in  1178,  is  briefly 
described.  In  1178  be  made  a  pilgrimage  to 
the  tomb  of  St.  Thomas  of  Canterbury  on  be- 
half of  his  eldest  son  Philip  Augustus,  then 
dangerously  ill,  and  in  the  following  year  he  as- 
sociated him  with  himself  in  the  sovereignty. 
Louis  died  on  ^ptember  18,  1180. 

LOUIS  VIII.,  sumamed  Le  Lion,  bom  on 
September  5,  1187,  was  the  son  of  Philip 
Augustus,  whom  he  succeeded  in  July,  1223. 
In  1200  he  had  married  Blanche  of  Castile,  the 
granddaughter  of  Henry  II,  of  England,  and 
in  virtue  of  this  connection  he  received  from 
the  English  barons  in  1216  an  offer  of  the  crown, 
which  he  accepted.  Landing  in  England  in  May, 
he  achieved  several'  military  sacceases,  but  re- 
tired early  in  1217  ;  later  in  the  same  year  he 
renewed  the  attempt  to  make  good  his  claims, 
but  finally  quitte<l  English  soil  in  September. 
He  next  took  charge  of  the  war  against  the  Al- 
bigenses  with  varying  suooess;  it  continued 
after  his  accession  to  ^e  throne,  and  ultimately 
proved  fatal  to  him.  He  died,  most  probably  of 
pestilence,  shortly- after  the  capture  of  Avignon, 
at  Montpenaier  in  Auvergne  on  November  8, 
1226,  ana  was  saooeeded  by  his  son  Louis  IX. 

LOUIS  IX.,  Saimt  (1215-1270).  See 
Fbance,  vol.  ix.  pp.  478,  479.  He  was  Canon- 
ized by  Boniface  VIII.  in  1297,  and  is  com- 


memorated in  the  Roman  Catholic  Chmroh  oo 
August  25  or  26.   He  was  saooeeded  by  his  bob 

Philip  III. 

LOUIS  X.,  Le  Hutin,  was  the  eldest  son  of 
Philip  IV.  (the  Fair)  and  Joan  of  Navarre,  and 
was  bom  in  1289.  He  saooeeded  hia  mother  in 
tbe  kingdom  of  Navarre  and  oonntships  of 
Champagne  and  Brie  in  1305.  Historians  are 
not  agreed  as  to  the  origin  of  the  surname 
("  The  Quarreller  *')  by  which  he  is  known  in 
France^  but  it  seems  with  most  probability  to 
commemorate  the  wild  and  boisterous  character 
of  his  youth.  He  succeeded  his  father  in  1314, 
and  died,  after  a  short  and  unimportant  reign  of 
less  than  two  years,  in  June,  1316.  He  was 
succeeded  by  his  brother  Riilip  V. 

LOUIS  XL,  son  of  Charles  VU.  and  Maiy  of 
Anjon,  was  bom  at  Bootes  on  July  3,  1423. 
His  jealous,  ambitious,  and  restless  character 
early  manifested  itself  in  the  attitude  of  opposi- 
tion he  assumed  to  his  father's  mistress  Agnes 
Sorel,  and  in  the  part  he  took  (1439)  as  leader 
of  the  "  I^guerie,"  as  the  league  formed"  by 
the  nobles  against  the  introduction  of  a  standing 
army  was  called.  Though  pardoned  b^  bis 
father  in  1440  after  the  failure  of  the  attempt, 
he  never  thenceforward  enjoyed  any  of  his  con- 
fidence. He  distinguished  himself  in  the  years 
immediately  following  in  several  military  eipe* 
ditions,  but  finally  settled  (1446)  in  his  apanage 
of  Dauphin^,  where  he  acted  with  great  inde- 
pendence, until  in  1456  Charles,  irritated  by  the 
intrigues  of  his  son,  intinuted  his  intention  of 
himself  resnmingthe  government  of  that  province. 
Not  waitingthe  arrival  of  the  army  wbichbad  been 
sent  to  take  possession,  Louis  fled  for  protection 
to  his  uncle  the  duke  of  Burgundy,  who  assigned 
him  a  pension  and  a  residence  at  Nieppe  near 
Brussels.  The  death  of  Charles  on  July  22, 
1461,  permitted  his  return  to  France,  where  he 
was  crowned  at  Rheims  as  Louis  XI.  in  the  fol- 
lowing month. '  For  the  leading  events  of  the 
three  periods  of  his  reign  the  reader  is  referred 
to  Fraitcr,  vol-  ix.  pp.  487,  488.  He  died  at 
Plessis-lds-Tours  on  August  30,  1488,  and  was 
succeeded  by  his  son  Charles  VIII. 

•  LOUIS  XII.  was  bom  at  Blois  in  1462.  His 
father  was  Charles,  duke  of  Orleans,  the  grand- 
son of  Charles  V.  and  the  cousin  of  Charles  VII., 

who  spent  twenty-five  years  of  captivity  in 
England,  and  who  still  holds  an  honorable  place 
on  the  roll  of  French  poets.  Louis  himself  was 
for  three  years  (1487-90)  the  prisoner  of  hi» 
second  cousin,  Charles  VIII.,  in  the  castle  of 
Bourges,  but  afterwards  seconded  his  ambitions 
schemes  faithfully  and  well,  and  on  his  death. 
(1498)  succeeded  him,  taking  the  titles  of  king 
of  France,  Jerusalem,  and  the  two  Sicilies,  and 
duke  of  Milan.  For  the  events  of  his  reign  see 
France,  vol.  ix.  pp.  489,  490.  He  died  on 
January  1 , 1515,  and  was  succeeded  by  Francis  L 
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LOUIS  XIII..  the  eon  of  Henry  IVfand  Hary 
de*  Medloi,  was  born  at  Fontainebleau  on  Sep- 
tmoher  27,  1601,  and  saooeeded  his  father  on 
Ma;|r  1610,  his  mother  meanwhile  availinj^ 
herself  of  the  oonfosion  oaiued  hj  the  assassina- 
tion to  seiie  the  regency.  For  some  years  the 
affairs  the  kingdom  wer^  directed  by  the 
ooanoil  of  regency  in  which  the  Florentine  Con- 
oini|  oreated  Marquis  d*,Ancre  and  a  marshal  of 
France,  was  the  most  prominent  figure.  After 
the  assassination  of  D'Ancre  in  1617,  Marshal 
Luynes,  the  faTorite  of  the  weak  young  king, 
held  the  reins  of  power  for  about  four  Tears ; 
his  death  of  camp  fever  in  the  end  of  l621,  in 
the  course  of  the  Huguenot  campaign,  left 
Loais  free  to  assert  his  own  independence,  which 
he  did  by  carrying  on  the  war  with  some  vigor 
until  its  termination  in  the  peace  of  Montpemer 
(1622).  In  1624  Biefaeliea  entered  the  council 
of  state,  and  goided  the  affairs  of  Louia  and  of 
France  for  tiie  next  eighteen  years  (see  Fbancs, 
vol.  iz.  pp.. 500-503).  Loais,  who  died  at  St. 
Germain -en-Laye  on  May  14,  1643,  was  married 
at  theage  of  fourteen  (December,  1615),  to  Anne 
of  Aostria,  daughter  of  Philip  III.  of  Spain  ; 
but  bis  eldest  son,  who  succeeded  him  as  Loais 
XIV.,  was  not  bom  until  twenty-three  years 
afterwards. 

LOUIS  XIV.,  somamed  Le  Grand,  the  elder 
son  otihe  preceding,  was  bom  at  Saint-Germain- 
en-L^e  on  September  16,  1638,  succeeded  to 
the  throne  of  France  in  his  fifth  year,  was  de- ' 
olared  of  age  in  September,  1651,  and  was 
crowned  on  June  7,  1654.  His  marriage  with 
the  infanta  Maria  Theresa  of  Austria,  daughter 
of  the  Spanish  Philip  IV.,  was  solemnized  at 
St.  Jean-de-Luz  on  June  9, 1660,  On  the  death 
of  Mazarin  in  1661  Louis  XIV.  began  h^  true 
reign,  the  leading  events  of  which  will  be  found 
reoorded  in  the  article  Fbahcb  (vol.  iz.  p.  506- 
&15).  He  died  at  Versailles  on  September  1, 
1715.  Of  hia  legitimate  children  by  Maria 
Theresa,  only  one,  Louia  the  Dauphin  (1661- 
1711),  reached  manhood  ;  fae  was  married  to  a 
Bavarian  prioceaa  by  wl^om  he  had  three  sons — 
Louis  the  Dauphin,  duke  of  Burgundy,  who 
was  ^e  father  of  LiOuis  XV.;  Philip,  duke  of 
Anjoa,  afterwards  Philip  V.  of  Spain;  and 
Ghulea,  duke  of  Berri, 

IX)UIS  XV.,  great-grandson  and  snocessor  of 
the  preceding,  bom  at  Versailles  on  February 
15,  1710,  was  the  third  son  of  Louis,  duke  of 
Burgundy.  His  father  became  dauphin  in  1711, 
and  died  in  1712,  and  he  himaelf  succeeded  to 
the  th^pne  of  France  on  September  1,  1715. 
His  majori^  was  declared  in-  February,  1723, 
and  on  September  5, 1725  (his  conun,  to  whom 
he  had  been  engaged  since  1721,  having  been 
•ent  bade  to  Spain),  his  marriage  to  Maria 
Xieezinski  of  Poland,  his  senior  by  seven  years, 
was  solemnized  at  Fontainebleau.  This  union 
otmtintted  to  subsist  after  a  fashion  until  the 

2aeeu*s  death  in  1768 ;  bat  the  successive  re- 
itioDs  of  the  king  with  De  (yhftteauroux,  De 


Pompadour,  and  Dn  Barry  are  elements  off  modi 
greater  interest  and  impcntanoe  to  the  student 
of  his  reiga.  His  surname  of  "  Le  Bien-aimti"' 
is  said  to  date  from  August,  1744,  when  he  wak 
seized  with  a  dangerous  illness  at  Metz ;  the> 
people  of  Paris  rashed  in  crowds  to  the  churchesi 
to  pray  for  his  recovery,  nor  could  they  sleep* 
eat,  or  en^oy  any  amusement  until  the  "  well- 
beloved  ki^g"  was  out  of  danger.  He  died  o£ 
smallpox  ~on  May  10, 1774,  having  been  prede-' 
ceased  for  some  years  by  his  only  son  Lous.. 
His  successor  was  his  grandson  Loais  XVI. 
For  his  reign  see  Fbakob  (vol.  ix,  pp.  515-522).. 

LOUIS  XVI.,  third  son  of  Loais  the  Dauphin,, 
and  grandson  of  Louis  XV.,  was  born  at  Ver- 
sailles on  August  23,  1754,  was  married  to 
Marie  Antoinette,  archduchess  of  Austria,  at 
Versailles,  on  May  16,  1770,  succeeded  bis 
grandfather  on  May  10,  1774,  and  was  be- 
headed on  January  21, 1793.  See  Fbamcx  (vol. 
ix.  pp.  528-5d2). 

LOUIS  XVII.,  titular  king  of  France,  the 
third  son  of  Louis  XVI.  and  Marie  Antoinette, 
was  bom  at  Versailles  on  March  27, 1785,  be- 
came dauphin  in  June,  1789,  was  proclaimed 
king  after  the  execution  of  his  father,  was  recog- 
nized as  such  by  the  Govemments  of  England 
and  Russia,  but  died  in  captivity  in  ^e  Temple, 
Paris,  June  8, 1796. 

LOUIS  XVin.,  brother  of  Louis  XVI..  was 
the  fourth  grandson  of  Louis  XV.,  and  was  bom 
at  Versailles  on  November  17, 1755,  receiving  at 
his  .birth  ttie  title  of  count  of  Provence.  Dur- 
ing the  earlier  stages  of  the  revolutionary, 
stmggle  he  showed  considerable  sympathy 
with  the  popalar  party,  but  in  June,  1791,  he 
found  it  neceasaiT  to  withdraw  to  Ck>blentz, 
and  subsequently  he  took  some  part  in  the  op- 
erations of  the  army-  ci  Gondd.  He  was  at 
Hamm  in  Westphalia  when  the  tidings  of  hu 
broker's  murder  arrived,  and  lost  no  time  in 
proclaiming  the  succession  of  bis  nephew  Louis 
XVII.,  himself  being  recognized  as  re^nt.  In 
June,  1795,  he  suoceeded  to  the  regal  title  ;  after 
several  years  of  involuntazy  wandering  be  found 
an  asylum  in  England  from  October,  1807,  till 
April,  1814,  when  he  re-entered  France.  He 
only  once  left  it  again,  during  the  "  Hundred 
Days"  (March  to  Jane,  1815^;  his  death  took 
place  at  Paris  on  September  18,  1824.  For  his 
reign,  see  Franck  (vol.  ix.  pp.  544,  545).  He 
was  succeeded  by  his  brother  Ofaarlea  X. 

LOUIS-PHILIPPE,  king  of  the  French,  was 
bomat  the  Palais  Royal,  Paris,  on  October  6, 1773. 
His  father  was  Louis-Phtlippe-Joseph,  duke  of 
Orleans,  a  descendant  of  the  younger  brother  of 
Louis  XIV.,  and  by  his  mother  he  derived  his 
origin  from  the  Comte  de  Toulouse,  the  legiti- 
matized son  of  Louis  XIV.  and  Madame  de 
Montespan.  At  his  birth  he  received  the  title  of 
duke  of  Valoia ;  and  after  1785,  when  his  father 
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snoueeded  to  the  Orleans  title,  he  himself  bore 
that  of  duke  of  Chartres.  Id  1781  Madame  de 
Oenlis  was  appointed  his  "  gouTemeuT."  From 
1789  onwards  he  manifested  a  sincere  sympathj 
-with  the  new  ideaa  then  gaining  enrrenoj,  and 
in  Jane,  1791,  he  joined  at  Venddme  the  regi- 
ment of  dragoons  of  which  he  had  been  colonel 
since  1785.  In  1792  he  took  part  in  the  battles 
of  Vatmy  and  Jemmapes,  boloing  hi^h  military 
'rank  under  Kellermann  and  Dnmoonez  ;  in  the 
'following  Tear  he  waa  present  at  the  bombard- 
ment of  Venloo  and  or  Maestrioht,  and  showed 
xemaikable  coorage  at  Neerwinden.  Ptaeoribed 
along  with  Dnmouriei,  he  Entered  open  k  period 
of  twenty-<me  years  of  exile  from  Fnmoe,  spent 
partly  in  Switzerland  and  other  Biir(^>ean  oonn- 
tries,  partly  in  the  United  States  and  in  the  Spanish 
American  ooloniea.  By  the  ezeoation  of  his 
father  he  became  duke  of  Orleans  in  1793  ;  and 
lie  was  married  to  Marie  Am^lie,  daughter  of 
Ferdinand  IV.  of  Naples,  at  Palermo,  on  No- 
Tember  25, 1809.  In  April,  1814,  he  returned  to 
Ruria,  where  his  old  military  rank  and  the  prop- 
erty of  his  lather  were  restored  to  him ;  the 
*•  Hundred  Days  "  in  1815  eondemned  him  to  a 
renewed  bat  much  briefer  exile ;  during  the 
reign  of  Louis  XVIII.  he  was  regarded  with 
some  jealousy  by  the  court  on  account  of  hi^ 
liberal  opinions,  but  enjoyed  greater  ^vor  onder 
Charles  X.;  immediately  after  the  three  days  of 
July,  1830,  he  was  called  to  exercise  the  functions 
cl  "  lieutenant-general  of  the  kingdom,"  and  on 
Aufifust  0  he  accepted  the  title  of  king  of  the 
French.  For  his  reign  see  France  (vol.  ix.  pp. 
MO,  547).  Escaping  in  disguise  from  Paris  at 
the  Revolution  of  1848,  he  on  March  ^  reached 
England,  where  Claremont  was  his  home  until 
his  death  on  August  26,  1850. 

LOUISA  (1776-1810),  qufeen  of  Prassia,  was 
bom  March  10,  1776,  m  Hanover,  where  her 
fcther,.  Duke  Charles  of  Mecklenbniff-Strelitz, 
vae  commandant.  After  the  death  of  her 
mother,  who  was  birth  a  princeaa  of  Hesse- 
Darmstadt,  she  was  entrusted  to  tiie  oare  of  a 
^rttulein  von  Wolzogen,  and  afterwards  to  that 
«f  her  grandmother,  the  landgravine  of  Hesse- 
Darmstadt.  During  the  period  of  the  revolu- 
'tionary  wars,  she  lived  for  some  time  with  her 
sister  Charlotte,  the  wife  of  Duke  Frederick  of 
8axe-Hildburghausen.  In  1793  she  met  at 
Frankfort  the  crown  ^nce  of  Plruaua,  after- 
wards King  Frederick  William  III.,  who  was  so 
foscinated  t>y  her  beauty,  and  by  the  nobleness 
of  her  character,  that  he  asked  her  to  become  his 
wife.  On  April  24  of  the  same  year  they  were 
betrothed,  and  on  the  24th  of  December  they 
were  married.  As  queen  of  Prussia  she  com- 
manded universal  respect' and  afFection,  and 
nothing  in  Prussian  history  is  more  pathetic  than 
the  'patience  and  dignity  with  which  she  bore  the 
Bnfferings  inflicted  on  her  and  her  family  during 
the  war  Detween  Prussia  and  France.  After  the 
battle  of  Jena  she  went  with  her  husband  to 
KOnigsbetg,  and  when  the  battles  of  Evlau  and 
FriacQand  nad  placed  Prassia  absolutely  at  the 


mercy  of  France,  she  made  a  personal  appeal  to 
Napoleon  at  his  head^uartbts  in  Tilsit,  bat  with- 
out Buooess.  E!arly  in  1808  she  aooorapanted 
the  king  from  Memel  to  KOnigsbet^,  whence, 
towards  the  end  of  the  JBar,  «ba  visited  St 
Petenbaig,  retamiiig  to  Berlhi  on  Ae  28d  of 
December,  1809.  Daring  the  war  Napoleon, 
with  incredible  brutality,  attempted  to  destroy 
the  queen's  reputation,  but  the  only  elfeot  of  bu 
oha]^;«s  in  Pkiisna  was  to  make  her  more  deeply 
beloved.  On  the  19th  of  July,  1810,  she  died  in 
her  husband's  arms,  while  visiting  her  fother  in 
Strelitz.  No,  other  queen  in  modem  times  has 
been  more  sinoerelr  mourned.  'She  was  buried 
in  the  garden  of  the  palaoe  at  Gharlottenburg, 
where  a  beaatifal  maosoleam,  containing  a  fine 
recumbent  statue  by  Ranch,  was  built  over  her 
grave.  In  1840  her  husband  was  buried  by  her 
side.  The  Louisa  Foundation  (Luisenstift)  for 
the  education  of  girls  was  established  in  her 
honor,  and  in  1814  Frederick  Williun  III.  in- 
stituted the  Order  of  Louisa  (Laisenorden). 
On  the  10th  of  March,  1876,  the  Prnsnan  people 
celebrated  the  hundredth  anniversary  of  her 
birth,  and  it  was  then  decided  to  ereot  a  statue 
of  Queen  Louisa  in  the  Thie^rarten  at  Berlin. 

See  Adami,  Luue,  Kdnigin  w»  Preutten,  7th  ed., 
1876;  Engel,  Konigin  Luite,  1876 ;  Klocfchohn,  Luiie, 
£dniffin  von  Prtut$en,  1876 ;  Mommsen  and  Treit- 
achke,  Kdnigin  Luite,  1876;  in  English,  Hudson, 
L^e  and  Timet  (^f  LouUa,  Qaeen  of  Pruttia,  1674. 

LOUISIANA. 

Oopvright,  1004,  by  The  Saai/U^  Publitking  Ow^xnty. 

LOUISIANA,  named  for  Louis  XIV.  of  France, 
.  by  whose  subjects  it  was  discovered  and 
explored,  was  the  fifA  State  to  be  added  to  the 
original  thirteen,  and  is  now  the  twenty-third  in 
population.  It  was  the  first  State  to  be  created 
west  of  the  Mississippi  River,  and  the  first  hav- 
ing a  frontage  upon  the  Gulf  of  Mexico. 

Description, —  Louisiana  is  defined  on  the 
north  by  the  parallel  of  33^  norUi  latitude  west 
of  tiie  Mississippi  Biver,  that  line  dividing  it 
from  the  State  of  Arkansas,  On  the  east  the 
Mississippi  Biver  divides  it  from  the  State  cf 
Mississippi  down  to  the  parallel  of  81°  north 
latitude,  which  line  liien  divides  it  from  Missis- 
sippi as  far  east  as  the  Pearl  Biver,  tiiat  river 
then  forming  the  dividing  line  between  Loaisi* 
ana  and  Mississippi  to  the  Gulf.  At  the  south 
is  the  Gulf  of  Mexico.  At  the  west  the  line  is 
arbitrarily  drawn  a  little  west  of  the  meridian  of 
04°  west  from  Greenwich  as  far  south  as  the 
Sabine  River  in  latitude  32**,  and  thence  follovm 
the  Sabine  to  the  Golf.  The  Sute  thus  lies  be- 
tween 28*'  50'  and  33%  north  latitude,  and  SQ^ 
and  94''  20'  longitude  west  from  Greenwich. 
Its  area  is  45,420  square  miles  M  land  and  8,800 
square  miles  of  water.    The  surface  is  probably 
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more  anifonnlj  low  and  lefel  than  anj  other 
«qiial  area  in  the  United  States.  The  highest 
«leTation  is  only  485  feet  above  tide  level, 
and  the  average  elevation  ia  scaxoely  76  feet. 
The  general  slope  is  toward  Ihe  east  and  south, 
to  the  Hississippi  River  and  the  Golf  of  Mexico. 
The  MiasiBsippi  River  bounds  it  for  150  miles 
«nd  flows  through  it  for  160  miles  more.  The 
Red  River,  a  large  stream,  traverses  it  from 
aorthweat  to  the  east  centre.  Other  considerable 
streams  are  the  Black,  Washita,  Tensas,  and  Cal- 
oasien  Rivers.  Large  lakes  abound  in  nearly  all 
parts  of  the  State.  Tl^e  geological  formations 
«Te  Tertiary  and  Quartemaiy,  mud/ of  the  State 
oonsisting  of  alluvial  drift.  The  olimate  is  sub- 
tropical.  The  winter  temperature  at  New  Or- 
leans is  from  52**  to  62"  Fahrenheit,  and  the 
aommer  temperature  from  80"  to  84".  The 
rainfall  averages  more  than  51  inches.  ■ 

St9ourc0a  and  J'rodttctB. —  The  richness  of 
-tiie  soil,  the  abundance  of  moisture,  and  the 
^nial  warmth  of  the^olimate,  produce  a  wealth 
of  vegetaticm  and  marie  Louisiana  as  a  great 
agrioultoral  State.  The  forest  trees  comprise 
pine,  oak,  cypress,  ash,  hickory,  walnut,  cotton- 
wood,  magnolia,  and  many  others.  The  State  is 
one  ci  the  most  heavily  wooded  in  the  Union, 
«nd  its  wealth  in  lommr  is  enormona.  Sugar 
and  cotton  are  the  chief  agricultural  staples, 
though  tobacco  of  finest  quality  is  grown, 
and  rruits,  ve^tables,  com,  and  many  other 
crops  are  cultivated  with  much  success.  Or- 
anges, figs,  and  other  tropical  fruits  abound. 
Ijouieiana  is  the  foremost  cane  sugar  oouotiy  in 
the  world,  its  product  ranfinng  from  600,000,000 
to  more  than  700,000,0(X)  pounds  a  year,  or 
more  than  nine-tenths  the  entire  output  of 
the  United  States.  The  State  produces  also 
nearly  a  million  bales  of  cotton  a  year.  The 
ealt  industry  is  a  large  one,  but  there  are  no 
other  mineral  -products  of  importance.  There 
are  TOnsiderable  mandfeoturers,  chiefly  of  lum- 
ber, boots  and  shoes,  clothing,  and  machinery, 
besides,  of  course,  preparing  cotton,  sugar  and 
tobacco  for  market. 

Government.-^  A  trace  of  the  old  French  re- 
gime is  retained  in  the  division  of  the  State  into 
59  parishes,  which  oorrrapond  with  the  counties 
of  other  States!  The  metropolis  is  New  Orleans, 
but  the  political  capital  is  Baton  Rou^e.  The 
ohief  State  officers  are  a  Governor,  Lieutenant 
Governor,  Secretary  of  S£ate,  Auditor,  Treasurer, 
Attorney-General,  Superintendent  of  Public  In- 
struction, and  Land  Commissioner,  elected  for 
iour  years  each,  and  a  Chief  Justice  elected  for 
twelve  years.  The  biennial  Legislature  consists 
of  two  honses.  There  is  a  free  public  school 
•TStun,  which  is  steadilj^  being  improved, 
llere  are  also  a  State  University  wi^  an  Ag- 
ricultoial  and  Mechanical  College,  a  Normal 
School,  the  Soadiem  Univendty  endowed  by  the 


State,  and  Tulane  Univerrity  in  whioh  ooeduca- 
tioo  and  manual  training  exist.  The  State 
maintains  a  large  hospital,  and  asylon^  for  the 
insane,  blind,  deaf  ana  dumb. 

Si^ory, — Louisiana  formed  a  part  of  llie  old 
French  empire  in  America.  The  French  mis- 
sionaries Marquette  and  Joliet  visited  it  in  1668, 
and  La  Salle  m  1682  sailed  down  the  Mississippi 
River  and  claimed  the  country  for  France, 
naming  it  Louisiana,  in  honor  of  Louis  XIV. 
The  flrst  settlement  was  made  by  Iberville  in 
1699,  and  was  continued  by  Crozat  in .  the  next 
centnry.  In  1717  Crozat  transferred  his  uiter* 
eats  to  the  famoas  John  Law  and  his  chartered 
company,  and  there  followed  tiie  disastrous 
speculations  known  as  the  "  Mississippi  Bubble." 
At  the  end  of  the  French  and  Intfian  War  the 
whole  territory  was  ceded  to  Spain,  but  it  was 
returned  to  France  by  the  treaty  of  San  Ilde- 
fonao  in  1800.  A  long  dispute  between  the 
United  States  and  Spain  and  France  ooncenung 
the  navigation  of  the  Mississippi  EUver  was 
ended  in  l808  by  the  purchase  of  Louisiana  by 
this  country,  giving  the  United  States  full  pos- 
session of  the  Missisaippi  and  a  frontage  on  the 
Gulf  of  Mexico.  The  present  State  of  Louisiana 
was  erected  into  an  oi^nized  Territory  on  March 
3,  1805,  and  was  admitted  to  the  Union  as  a 
State  on  April  8, 1812,  the  purchase  of  the  ter- 
ritory and  the  admission  of  it  to  Statehood  be- 
ing among  the  most  important  acts  in  the 
ooQstitational  development  of  the  United  Statee. 
The  last  battle  of  tiie  War  of  1812  was  fonght 
at  New  Orleans  on  January  8, 1815.  In  Janu- 
ary, 1861,  Louisiana  followed  the  example  of 
South  Carolina  and  other  States  in  seceding 
from  the  Union  and  joining  the  Confederate 
States.  More  than  a  hundred  battles  were 
fought  within  the  State  and  its  waters  during  the 
Civil  War,  New  Orleans  being  captured  by 
the  National  arms  on  April  24,  1862.  The  in- 
dustries of  the  State  were  dreadfully  ravaged 
by  the  war,  and  suffered  much  also  dnnng  the  re- 
constmotion  period,  but  have  now  been  restored 
to  prosperity,  and  New  Orleans  has  resumed  its 
ranlc  as  the  greatest  cotton  market  in  the  world. 

J'opultUion.ir—  The  population  of  Louisiana  by 
decennial  pniods  has  oeen  as  foUovn ; 


Year. 

White. 

Colored. 

ToUl. 

1810 

84311 

42.246 

76,666 

1820 

78,883 

79,640 

162.928 

•1880 

89,441 

126,296 

216,789 
362,411 

1840 

168.467 

198,964 

18S0 

2S6,4»1 

262,271 

617,762 

I860 

867.62ft 

860,878 

706,002 

1870 

862.706 

864.210 

726.916 

1880 

466,291 

483,656 

989,946 

1890 

669.889 

669,198 

1,118,687 
1381.626 

1000 

730,821 

660,804 

During  most  of  the  last  century,  therefore,  .the 
negro  race  has  outnumbered  the  white  race.  In 
1810  Louisiana  ranked  as  the  18th  State  in  pop- 
ulation ;  in  1820,  the  17th ;  in  1880  and  1840, 
the  19th ;  in  1850,  the  18th ;  in  1860,  the  17th ; 
in  1870,  the  21st ;  in  1880,  the  22nd;  in  1890, 
the  25th  |  and  in  1900,  the  28rd.   Its  popnls- 
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tion  to  the  square  mile  averaged  1'.7  in  1810: 
3.4  in  1820  ;  4.7  in  1830  ;  7.8  in  1840;  11.4  iA 
1850 ; .  15.6  in  1860 ;  16.0  in  1870  ;  20.7  in 
1880 ;  UJQ  in  1890 ;  and  30.4  in  1900. 

The  onlj  olt^  in  the  State  with  more  than 
26*000l  population  is  New  OrleanS}  whioh  in 
1880  hod  216,000  and  ranked  ninth  amouf? 
American  cities;  in  1890  had  242,039  and 
ranked  eleventh  ;  and  in  1900  had  287,104  and 
ranked  twelfth.        W.  Fi<etchsb  Johnson; 

May,  1904. 

LOUISVILLE,  the  sixteenth  city  of  the 
United  States  in  population,  and  tiie  moat  im- 
portant plaoe  in  the  State  of  Kentucky,  is  situ- 
ated on  the  south  b&nk  of  the  Ohio  River,  in  38'' 
8'  N.  lat.  and  85°  30'  W.  long.  The  river  !s 
here  interrupted  by  a  series  of  rapids  whioh,  ex- 
cept at  high  water,  oblige  the  steamboat  traffic 
to  make  nse  of  tKe  Louisville  and  Pordand 
Canal  (2|  miles  long,  constructed  in  1833).  The 
city,  which  has  an  area  of  13  square  miles,  and 

water  front  of  8  miles,  occupies  an  almost 
level  site  about  70  feet  above  low-water  made. 
Its  plan  is  regular  and  spacious,  and  in  the 

residential  portions  the  houses,  for  the  most  part, 
have  lawns  and  gardens  in  front.  Among  the 
f>ublio  bnildiogs  of  importance  may  be  men- : 
tioned  the  oity-nall,  the  court-house,  the  public 
library,  the  female  high  school,  the  industrial 
exhibition  building,  the  Roman  Catholic  cathe- 
dral, and  the  State  school  for  the  blind. 

^  From  the  time  of  the  introduction  of  steam 
iiaTi^ti9n  upon  the  Ohio  by  Fulton  in  1812, 
Louisville  rapidly  gained  in  importance  as  'a 
centre  of  river  trade.    Owing  to  its  position  at 

-  the  "falls  of  the  Ohio,"  whioh  obstruction  lon^ 
made  necessary  the  transfer  of  goods  at  this 
point,  the  city  became  an  important  depdt  of 
supplies  for  the  cotton -growing  States  lying  im- 
mediately to  the  south.  The  owners  of  planta- 
tions in  those  States  devoted  themselves  wholly 
to  the  culture  of  cotton,  and  relied  apon  Ken- 
tucky for  supplies  of  wheat,  Indian  ocnn,  oats, 
and  the  like  cereals,  fbr  the  hempen  bagv^ing 
and  rope  used  in  baling  the  cotton,  and  for 
mules  and  horses,  large  droves  of  which  were 
annually  driven  south  from  Louisville.  The 
city  was  also  for  many  years  one  of  the  principal 
points  in  the  United  States  for  pork-packing. 

After  the  close  of  the  Civil  War,  the  develop- 
ment of  Kentucky,  as  of  the  South  generally, 
entered  new  channels.  Lar^ly  increased  &oil- 
ities  of  railway  tnmsportation,  while  bringing 
Louisville  into  more  direct  competition  with 
Cincinnati,  St.  Louis,  and  Chicago,  resulted  in 
a  marked  increase  of  both  its  commercial  and 
manufacturing  interests,  notwithstanding  the 
decline  of  the  river  trade.  The  extensive  to- 
bacco crop  of  Kentucky,  with  much  of  that 
grown  in  neighboring  States,  now  finds  a  mar- 
ket at  I^uisville,  instead  of  at  New  Orleans  as 
fbnnerly  ;  and  it  has  become  probably  the  larg- 


est market  in  the  world  for  leaf  tobacco,  68,300 
hogsheads  of  which,  of  an  aggregate  value  ex- 
ceeding $5,000,000,  were  sold  here  during  1881. 
The  manufacture  of  whisky  is  also  important, 
this,  with  that  of  tobacco,  paying  to  the  Federal 
Government  nearly  $3,000,000  annually  m 
revenue  taxes,  in  the  Lonisville  district.  Poric- 
packing  employs  a  capital  of  $2,520,000,  and 
the  tanning  of  leather  $1,704,000,  this  industry 
being  twenty  times  U^;«r  than  before  the  war, 
and  the  product,  especially  of  sole  leather,  be- 
ing in  high  demand.  The  manafaotnre  of  ag- 
ricultural and  mechanical  implements  employs 
$1,915,000  capital,  the  plough  factories,  which 
produce  125,000  ploughs  annually,  being  among 
the  largest  in  the  United  States.  Steam-power 
is  chiefly  emplored,  the  available  water-power 
of  the  rapi<te  naving  been  neglected.  Th» 
greater  part  of  the  coal  consumed  by  the  &c- 
tories  is  Drought  down  the  Ohio  from  Pittsbui^, 
The  mountainous  eastern  portion  of  the  State, 
rich  in.  vast  deposits  of  both  coal  fuid  iron,  is 
now  penetrated  by  several  railroads,  and  others 
are  being  constructed,  whose  influence  in  de- 
veloping this  mineral  wealth  will  add  largely  to 
the  prosperity  of  the  city. 

The  reports  of  the  United  States  censns  of 
1880  give  the  following  summary  of  the  indns- 
tries  of  the  city :  — 


1800. 

1810. 

1880. 

Number  M  ertaMUbnwnU. . 
Mmberot  iWBdi  amploniL 
cwital  inrnted,  .... 

WacMpaM,  

TaJM  iK  lutarUd, .  .  .  . 
Valwof  sndoet,  .  .  ,  . 

430 
T,3M 
1  6.023,401 
2,t»,lTB 
1.8M,S»1 

801 
11.680 
tll.12S.8ei 
4,4M.0M 
I0,Sfl9,U0 
SMH.«>0 

i.m 
ti.on 

6,706.681 
Bja3,704 
86.908,338 

The  Louisviile  and  Nashville  Railway,  opened 

in  1859,  controls,  under  one  management, 
nearly  4,000  miles  of  connected  lines,  reaching- 
New  Orleans,  Pensacola,  and  Savannah.,  Va- 
rious other  lines  contribute  to  make  Louisville 
an  important  railway  centre. 

A  bridge  across  the  river,  5,^8f  feet  tong  be- 
tween abutments,  with'  Wenty-seven  spans,  and 
admitting  the  free  passage  of  steamboats  at  high 
water,  affords  continuous  railway  transit,  and. 
connects  the  city  with  the  thriving  towns  of 
New  Albany  (population  16,423)  and  Jefferson- 
ville  (population  9,357),  situated  on  the  oppo- 
site bank  of  the  Ohio,  in  the  ^tate  of  Indiana. 
A  second  railway  bridge,  having  wagon-ways 
and  foot- ways  in  addition,  is  now  (1882)  building. 

Louisville  is  proyided  with  adequate  water- 
works, gas-works,  etc.  The  famous  Dupont 
artesian  well,  2,()66  feet  deep,  has  a  flow  of 
330,(XX)  gallons  per  day,  with  a  force  of  ten- 
horse  power,  its  water  resembling  slightly  that 
of  the  Kissingen  and  Blue  Lick  (Ky.)  spring 
Although  once  regarded  as  unhealthy,  the  cit^ 
has  now  an  effective  system  of  sewerage,  and  it 
in  good  sanitary  condition. 

The  public  school  system  is  sustained  at,  an 
annual  expense  of  over  $300,000^  abundant 
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Wpumte  proTiBion  betng  made  for  colored 
(diildren.  There  are  four  medioal  colleges,  hav- 
ing a  I^'K^  attendance  and  reputation,  and 
nomeroQS  private  seminaries  and  schools.  Among 
the  newspapers  published  at  Louisville  the 
Courier -Journal  deserves  mention  both  for  its 
early  connection  with  George  D.  Prentiue,  and 
is  a  leading  representative  of  the  i>e8t  order  of 


large  and  fine.  The  special  industrj  of  the 
place  is  basket- making.  The  population  in 
1878  was  14,862.  The  neighboring  church  of 
Nuestra  Senhora  da  Pietade  is  a  favorite  resort 
of  pilgrims.  '' 

LOURDES,  capital  of  a  canton,  and  seat  of 
the  civil  court  of  the  arrondissement  of  Argel^ 
in  the  department  df  Hantes-F^r^n^,  France^ 


Plui  of  Loul>Tlll«. 


American  journalism.  There  are  ^our  other 
dailies  (two  English  and  two  German),  besides 
thirteen  weekly  sheets. 

Louisville  is  a  port  of  entry  for  foreign  im-. 
ports,  which  aggregate  annually  about  $125,000. 
The  city  is  governed  by  a  mayor,  elected  every 
third  year,  with  a  board  of  aldetinen  ■  and  a 
common  council,  the  former  containing  one, 
and  the  latter  two  representatives  of  each  of  the 
twelve  wards.  The  population  in  1830  was 
10,341;  in  1840,  21,210;  in  1850,  43,106;  in 
1860, 68,033  ;  in  1870,  100,753  ;  and  in  1880  it 
was  123,758.  This  last  toUl  includes  20,005 
persons  of  color  and  23,156  foreigners,  the 
larger  proportion  of  the  latter  being  Germans. 

It  was  m  1778  that  Colonel  George  Rogers 
Clarke,  on  his  way  down  the  Ohio,  left  a  com- 
pany of  settlers  who  took  possession  of  Corn 
Island  (no  longer  existing),  near  the  Kentucky 
shore  above  the  falls ;  ana  in  the  following  year 
the  first  rude  cluster  of  cabins  appeared  on  the  site 
of  the  present  city.  An  act  of  the  Virginia 
Legislature  in  iTSO  gave  the  little  settlement 
the  rank  of  a  town  and  called  it  Louisville 
in  honor  of  Louis  XVI.  of  France,  then  as- 
sisting the  American  colonies  in  their  struggle 
for  independence.  The  rank  of  cit^  was  con- 
ferred by  the  Kentucky  Legislature  m  1828. 

L0UL£),  an  old  town  of  Portugal,  in  the  dis- 
trict of  Faro  and  province  of  Algarve,  is  beau- 
tifully situated  in  an  tnland  hilly  district  about 
5  miles  to  the  northwest  of  the  port  of  Faro.  It 
is  sarronnded  by  walls  and  towers  dating  from 
liw  Moorish  period,  and  the  principal  church  is 


lies  12  miles  by  rail  south -southwest  of  Tarbes,. 
on  the  right  bank  of  the  Gave  de  Pau,  and  at 
the  mouth  of  the  valley  of  Argelte.  It  has 
grown  up  around  what  was  originally  a  Roman 
castellum,  and  subsequently  a  feudal  castle, 
picturesquely  situated  on  the  Bummit  of  a  bare 
scarped  rock.  Near  the^town  are  marble  quar- 
ries employing  sii  hundred  workpeople;  and 
forty  slate  quarries  give  occupation  to  two 
hundred  and  sixty  more.  The  pastures  of  the 
highly  picturesque  neighborhood  support  th» 
race  of  milch  cows  which  is  most  highly  valued 
in  southwestern  France.  The  present  fame  of 
Lourdes  is  entirely  associated  with  the  grotto  of 
Massavielle,  where  the  Virgin  Mary  is  oeUeved 
in  the  Catholic  world  to  have  revealed  herself 
repeatedly  to  a  peasant  girl  in  1858  ;  the  s^t, 
which  is  resorted  to  by  multitudes  of  pilgnms 
from  all  quarters  of  the  world,  is  now  marked 
by  a  lar^e  church  above  the  grotto,  consecrated 
in  1876  m  presence  of  thirty-five  cardinals  and 
other  high  ecclesiastical  dignitaries.  There  is  a 
considerable  trade  in  rosanes  and  other  "objets 
de  pi6t^,"  as  well  as  in  the  wonder-working  water 
of  the  fountain,  for  which  a  miraculous  origin  is 
claimed.  Not  far  from  the  grotto  of  Massavielle 
are  several  other  caves  where  prehistoric  re- 
mains, going  back  to  the  Stone  Age  and  the 
period  of  the  reindeer,  have  been  found.  The 
population  of  Jjourdes  in  1876  was  5,470. 

LOUSE,  a  term  applied  indiscriminately  in 
its  broad  sense  to  all  epizoic  parasites  on  the 
bodies  of  other  animals.  From  a  more  particu- 
lar point  of  view,  however,  it  is  strictly  applicable 
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-only  to  oertain  of  these  creatures  that  affeot  the 
bodies  of  mammals  and  birds.    The  former  maj 

'be  oonsidered  &b  Hoe  proper,  the  latter  are  oom- 

-monly  known  as  biid-lioe  (although  a  fev  of  their 
number  infest  mammalia).    Soiantifloally  they 

-are  now  generally  separated  into  Anoplttra  and 
Mallophaga^  atthongh  some  authors  would  in* 

'  elude  all  under  the  former  term.  In  the  article 
Insects  it  has  been  shown  that  modem  ideas 
tend  towards  placing  the  Anoplura  as  degraded 

/members  of  the  order  Semipterar  and  Mallo- 

phaga  as  equally  degraded  Peeudo-Neuropt^a, 
aooording  to  the  different  formation  of  the 
mouth  parts.  Both  agree  in  havinff  nothing  that 
«an  be  termed  a  metamorphosis  ;  they  are  active 
from  the  time  of  th^  exit  from  the  egg  to  their 
death,  gradually  increasing  in  size,  and  under- 

.  going  several  moults  or  changes  of  skin  ;  but  it 
snould  be  remembered  that  many  insects  of  the 
hemimetabolio  division  would  scarcely  present 
any  stronger  indications  of  metamorphoses  were 
it  not  for  the  usual  outgrowth  of  wings,  which 
are  totally  wanting  in  the  lice. 

The  true  lice  (or  Anoplura)  are  found  on  the 
bodies  of  many  mammalia,  and,  as  is  too  welt 
known,  occasion  by  their  presence  intolerable 
irritation.  The  number  of  genera  is  few.  Two 
species  qf  Pediculua  are  found  on  the  human 
body,  and  are  known  ordinarily  as  the  head-louse 
(P.  capitis)  and  the  body-louse  {P.  vestimenti); 
some  appear  to  recognize  a  ^ird  {P.  tabes- 
centium) ,  particularly  affecting  persons  soffering 
from  disease,  burrowing  (at  any  rate  when 
young)  beneath  the  ddn,  and  setting  up  what  is 
termed  "  phthiriasts "  in  such  a  terrible  form 
that  the  unhappy  victims  at  length  snoonmb  to 
its  attacks ;  to  this  several  historical  personages, 
both  ancient  and  modem,  are  said  to  nave  fallen 
victims,  but  it  is  open  to  very  grave  doubts 
whether  this  frightful  condition  of  things  was 
due  to  other  than  the  attacks  of  myriads  of  the 
ordinary  body-louse.  P.  capiHa  is  found  on  the 
head,  espeoially  of  children.  The  eggs,  laid  on 
the  hairs,  batch  in  about  eight  days,  and  the  lioe 
are  full  grown  in  about  a  month.  Such  is  tiie 
fecundity  of  lioe  that  it  is  asserted  by  Leeuwen- 
hoek  that  one  female  (probably  of  P.  veatimenti) 
may  in  the  course  of  eight  weeks  witness  the 
birth  of  five  thousand  descendants.  Want  of 
cleanliness  undoubtedly  favors  their  multiplica- 
tion in  a  high  degree,  but  it  is  scarcely  neces- 
sary here  to  allude  to  the  idea  once  existing,  and 
probablv  still  held  by  the  very  ignorant  to  the 
effect  that  they  are  directly  engendered  from 
dirt.  The  irritation  is  caused  by  the  rostrum  of 
the  insect  being  inserted  into  the  skin  from 
which  the  blood  is  rapidly  pumped  up.  At- 
tempts have  been  made  to  prove  that  the  head- 
louse  (and,  in  a  smaller  degree,  the  body-louse) 
is  liable  to  slight  variation  in  structure,  and  also 
in  color,  aooording  to  the  rao^  of  men  infested. 
This  was  probab^  first  enunciated  by  Pouohet 
in  1841,  and  the  subject  received  more  extended 
examination  by  Anorew  Murray  in  a  paper  pub- 
lished in  the  Transactioru  of  the  Boyal  Society 
<f  Edinburgh  in  1861  (vol.  xxii.  pp.  &67-5'77), 


who  apparently  shows  that  some  amount  of 
variation  does  exist,  but  there  is  yet  need  for 
further  investigation.  That  lioe  are  considered 
bonnet  bouches  by  certain  oncivilized  tribes  is 
well  known.  It  would  be  ont  of  place  to  dis- 
cuss here  die  possible  interpretation  of  the  Bib- 
lical reference  to  « lioe  "  Exodus  viii.  10, 17). 
A  third  human  louse  is  known  as  the  crab-louse 
(Phthtrius  pubis);  this  disgusting  creature  is 
found  imongst  the  haiis  on  other  parts  of  the 
body,  particularly  tiiose  of  the  pubic  region* 
but  {nobably  never  on  the  head ;  althoOj^  its 
presence  may  generally  be  looked  npon  as  in- 
dicating dissolute  association,  it  should  not  be 
regarded  as  always  resulting  tfaerefnHn,  as  it 
may  ,be  accidentally  acquired  by  the  most  inno- 
cent' The  louse  of  monkeys  is  now  generally 
considered  as  forming  a  separate  genus  (Pedi- 
cinus),  but  the  greater  part  of  those  infesting 
domestic  and  wild  quadrupeds  are  mostly 
grouped  in  the  large  genus  Mcematopintis,  and 
very  rarely  is  the  same  speoim  found  on  differ- 
ent kinds  of  animals ;  one  species  is  found  on 
the  seal,  and  even  the  walrus  does  not  escape,  % 
new  species  {ff.  tricheeht)  having  been  re- 
cently discovered  affecting  the  axillae  (and  other 
parts  where  the  skin  is  comparatively  soft)  of 
that  Animal. 

The  bird-lice  (or  Mallophaga)  are  far  more 
numerous  in  species,  although  the  number  of 
genera  is  oomparatively  small.  With  the  ex- 
ception of  the  genus  TrichodecteSt  the  various 
species  of  which  are  fonnd'on  mammalia,  all  in- 
fest birds  (as  their  English  name  implies).  As 
the  month  parte  of  these  creatures  are  not  ca- 
pable of  being  extended  into  a  ancking  tube, 
but  are  clearly  mandibulate,  it  appears  probable 
that  they  feed  more  particularly  on  the  scurf 
of  the  skin  and  feathers ;  nevertheless  great  ir- 
ritation must  be  caused  by  their  presence,  iot  it 
is  notorious  that  cage-birds,  much  infested,  will 
peck  themselves  to  such  an  extent  as  to  <»ase 
death  in  their  endeavtns  to  get  rid  of  tiie  para- 
sites. ,  Several  hundred  species  are  already 
known.  Sometimes  two  or  ^iree  species  (ordi- 
narily of  different  genera)  infest  the  same  species 
of  bird,  and  the  same  species  of  louse  is  not 
often  found  in  different  birds,  unless  those  latter 
happen  to  be  closely  allied.  But  in  aviaries 
and  zoological  gardens  such  cases  do  occasionally 
occur,  as  is  natural  under  the  circumstances. 
These  are  analogous  to  the  occasional  preaenoe 
of  the  flea  of  the  oat,  dog,  domestic  fowl,  etc.,  on 
man ;  temporary  annoyance  is  caused  thereby, 
but  the  conditions  are  not  favorable  for  the  per- 
manent location  of  the  paiasites.  Notwith- 
standing the  marked  preference  shown  by  a 
special  kind  of  bird-lice  for  a  special  host,  there 
is  also  a  marked  preference  shown  hf  the  indi- 
vidual species  of  certain  genera  or  groups  of 
lioe  for  allied  species  of  birds,  which  bears  upon 
the  question  of  the  possible  variation  of  human 
lioe  according  to  the  race  infested. 

Liieraiure.—  The  foUowing  works  are  the  mo&t  important  t 
—  'Dcimy.MoHogfupkio  AmSpbfrorum  Britannia,  LondoDt 
1843;  GwDcl,  Inueta  Epiua  (which  contains  the  wmUng- 
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aotVltmA'avtOiaxnanB  nuiteriali),  Leipsle,  1S74;  Vui 
fic«iedeii,^MMli>krHjte^Londoa»U7S;  ViMgvb,  Let  fUi- 
aOM^LeTdamlSa);  Utgain,  Lm  FanuUm  it  IitJfbtwHM 
Aranteww,  Pkri%  1880. 

LODTH,  a  muiUmfl  county  iq  the  provinoe  of 
Ittutw,  uelaod,  ia  bounded  on  the  N.  £.  by  Oar- 
lingfonl  Bay  and  the  ootinty  of  Down,  E.  by  the  Iriah 
Sea,  S.  W.  by  Meath,  and  W.  by  Monaghan  and 
^migh.  It  is  the  amallest  county  in  Iraknd,  the 
ana  oompraing  202,124  aons,  or  316  sqtian  milei. 

Tie  greater  part  of  the  snmoe  ia  andnlatang,  iritli 
«oca«onaUy  bfi^  hills ;  and  in  the  northeast,  on  tfae 
Itorden  of  Cariingford  Bay,  there  is  a'Tanee  of  inoun- 
iaiu  approaching  2000  feet  in  height.  Many  of  the 
hills  are  fin^  wooded,  and  towards  the  sea-coast  the 
•eeneiy,  in  the  more  elevated  districts,  is  strikingly 
Ittrturesque.  The  northern  moontaios  are  comporad 
«f  fehpathlc  and  pyioxenio  rqplcs.  The  lower  dis- 
tricts rest  chiefly  on  clay-slate  and  limestone.  With 
ibe  exception  <h  the  promontory  of  Clogher  Head, 
vhidi  rises  abruptly  to  a  height  of  180  feet,  the  sea- 
■eeaat  is  for  the  most  part  low  and  sandy.  The  narrow 
and  pictoraBque  bay  of  Cariingftntl  is  navigaUe  beyond 
the  limits  or  the  oounty,  anid  the  bey  of  Dimdalk 
sUetcbes  to  the  town  of  that  name  and  affords  oon- 
Tenient  shelter  for  a  harbor.  The  imndpal  rivers  are 
the  Fane,  the  Lagan,  the  Qlyde,  ud  die  Dee,  which 
aO  flow  eastwards.  None  of  these  are  navigable,  but 
the  Boyne,  which  forms  the  southeita  boundary  of  the 
county,  is  navigable  for  large  vessels  as  far  as  Drog- 
heda. 

Agrictdture. — ^In  the  lower  regions  the  soil  is  a  very 
ridi  deep  mould,  admirably  adapted  both  for  cereals 
and  green  crops.  The  higher  mountain  regions  are 
eoTsrsd  iniiMspally  with  hoith.  AgiMoItnre  generally 
n  m  an  advaneod  condition,  and  we  &nns  are  for  the 
most  part  well  drained. 

In  1890  there  were  97,954  acres,  or  nearly  one-half  of  the 
total  area,  under  tillage,  while  74,044  were  posture,  4585 
pbatatitma,  and  2443S  waste.  The  total  namber  of  hold> 
inga  in  1880  was  8216,  of  which  1294  were  leag  than  1  acre 
in  extent.  No  leu  than  5340  were  below  1&  acres  in  ex- 
tent, and  of  those  2486  were  between  6  and  Ifi  acres.  Tho 
AUnwing  taUe  shews  the  areas  onder  the  principal  etops 
faiiaSS  and  1881:— 
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Between  1865  and  1881  horses  havq  diminished  from 
B;133  to  10310,  of  which  7394  are  used  for  agrlcnltnral 
MtrpoMs.  liie  number  of  cattle  has  increased  only  slightly, 
Dom  32,107  to  34,739,  of  which  8728  are  milch  cows.  Sheep 
in  1856  nnmbered  31,712,  and  33,308  in  1681.  Piga  In  1681 
nambered  10,471.  and  ponttry  241,446.  According  to  tiie 
hit  return  the  land  was  divided  among  1S79  proprietors, 
who  poMeased  200.887  acres,  with  an  aanoal  rateable  valae 
«r  iaOBJoafi,  or  80b.  lOd.  per  acre.  Of  the  ownets,  45  per 
cent.  poMcased  less  than  1  acre,  and  the  average  bIeo  of  the 
propeitiea  was  156  acres.  The  largest  proprietors  were 
Lord  Clermont,  80,369  acres;  Visooont  Masserene,  7193; 
A.  H.  Smith  Baxry,  6239:  ColonelJ.  a  W.  Forteecne,  5262; 
lad  Lord  Bellew,  5109. 

l^mm^fattmn»  a»d  IV1MI0. — Sheetings  and  coarse  linen 
doth  u«  manafactored  in  some  places.  Many  of  the  In- 
habitants  are  engaged  in  deep-sea  fishing  and  there  is  a 
very  valnaUef^rterflsIieiT  In  Cariingford  Biv.  AtNewiy, 
^odieda,  and  Dnndalk  a  eonsidert^le  coasting  trsde  u 
carried  on. 

Sttihrngi, — The  ooanty  Is  intersected  trom  north  to 
aoatb  hr  the  Dnnd&lk  and  Belfast  line,  and  the  Irish 
Koitii-weatem  line  passes  westwards  tnm  Dnndalk  to 
BmiskiUen. 

Adtumutnlum  and  PopmlaHon, — The  coonty  Includes  6 
baron ica,  64  parishes,  and  ff74  townlands.  It  ii  in  the 
aertheasteni  drcnit.  Af are  held  at  Dundalk,  and 
DUrter  assrions  at  Aides,  Drogbeda,  and  Dnndalk. 


are  ten  petty  sessions  districts  within  the  eonnty  and  a 
portion  of  one.  It  indades  portions  of  the  three  ppor-law 
unions  of  Ardee,  Drogheda,  and  Dnndalk.  With  the  ex- 
eeption  of  Drogheda,  which  is  in  the  Dublin  military  dis- 
trict, the  county  la  in  the  BeUkst  mllitwy  district;  and 
there  are  banacu  at  Dundalk.  Besides  the  two  members 
at  present  retuned  by  the  eonn^,  and  one  number  bj  each 
of  the  boroo^  of  Droglieda  and  Dnndalk,  Lonth  in  tha 
Irish  parliament  was  r^resented  by  an  additional  membw 
for  each  of  the  boroughs  of  Drogheda  and  Dundalk,  and  by 
two  members  for  each  of  the  boroaghs  of  Ardee,  Cariing- 
ford, and  Donleer.  Tha  prineipal  towns  are  DrDgheda 
(14.60B)  snd  Dundalk  (12^1.  In  1760  the  ptvolatiui 
was  estimated  at  ffTSli,  whioh  in  1841  had  Inoeased  to 
128.347,  but  in  1851  had  diminished  to  108,018,  in  1871  to 
84,021,  and  In  1881  to  78,288,  of  whom  38,241  were  males 
and  39JM7  fomales.  From  1st  Hay,  1861  to  31st  December, 
1681,  tAe  number  of  emlgianla  wss  83,581,  a  percentage  of 
37i!  of  the  average  piqmlation  during  that  period.  The 
marriage  rate  to  every  1000  of  estimated  popolation  in 
1880  was  3.4,  the  birth  rate  23.6,  and  the  death  rate  21.4. 

SiilarffitU  Aniiqi^Hea. — In  the  time  of  Ptolemy,  Louth 
was  inhabited  by  the  Volnntii.  SobseqUently  it  was  in> 
eluded  in  the  principality  of  Orgial  or  A^al,  which  oom> 
prehended  also  the  greater  part  of  Meath,  Monaghan,  and 
Armagh.  A  ■nbordinate  territory  which  indoded  lionth 
was  known  as  Hy-Cbnol  and  Maekaira-  ConaL  The  chief' 
tain  of  the  district  was  cononered  by  John  de  Cooroy  in 
1183,  and  in  1210  that  part  of  the  traritMy  now  known  as 
Louth  was  msde  shire  ground  by  King  Jwin,  and  peopled 
by  English  settlers.  unUI  the  time  of  Elisabeth  it  was 
Indaded  in  Ulster. 

Id  the  county  there  sre  a  large  number  of  anti<|narlan 
remains  of  spedal  interest.  There  are  mina  of  Dniidical 
altars  at  Balri^ban  and  Oarrick  Edmond,  and  of  a  Druldical 
temple  at  Ballinahatrey  near  Dun^aUc.  The  round  tower 
at  Monasterboloe  is  in  very  good  preservation,  and  there 
are  remains  of  another  at  Dromiskln.  Themost  remarka- 
ble cromlechs  are  these  on  Killin  Hill  and  at  Ballymas- 
oanlan.  At  Killin  Hill  there  is  an  extraordinary  fort 
called  Faghttumm-aulu,  or  "  the  one  night's  work ;"  and 
near  Ballymasoanlan  is  Castle  Bath,  announded  by  lesser 
raths,  and  having  a  remarkable  tumulus  in  its  vicinity. 
About  2  miles  from  Dundalk  there  is  a  very  ancient  struo- 
tnre,  the  origin  of  which  has  been  much  discussed.  Near 
Tu.lT<|rhm.n  there  ia  a  curious  artifl<^  cave.  A  large  num- 
ber of  spears,  swords,  axes  of  bronse,  gold  ornaments,  and 
other  rdics  of  antiquity  have  been  discovered.  There  are 
a  great  number  of  Danish  and  other  dd  forta.  Originally 
there  are  said  to  have  been  tu>  fewer  than  twenty  rdlgioos 
houses  within  the  county.  Of  the^  there  are  mterestlng 
remains  at  Cariingford ;  at  Faughart,  where  is  also  to  be 
seen  St.  Bridget's  stone  and  pillar ;  at  Mellifont,  the  anjhi- 
tecture  of  which  is  spedally  beaotiful  and  elaborate ;  and 
at  Monasterboice,  where  there  are  two  cresses,  one  of 
which,  St.  Boyue's,  is  the  most  sndent  and  most  finely 
decorated  In  Irdsad. 

LOUTH,  a  municapal  borough  and  market-town  of 

Lincolnshire,  England,  is  pleasantly  situated  on  the 
river  Lud,  and  on  a  branch  of  the  Great  Northern 
Rulway,  25  miles  east-northeast  of  Lincoln.  By 
means  of  a  canal,  completed  in  1763,  at  a  cost  of 
£28,000,  there  is  water  communication  with  Hull 
The  town  is  about  a  mile  in  length,  and  is  well  built 
and  paved.  The  church  of  St  James,  completed 
about  1S16,  in  the  Later  English  style,  witit  a  s^ire 
288  feet  in  height,  is  one  of  the  finest  eeoleriastioal 
buildings  in  the  oounty.  lliere  are  an  Edward  VL 
grammar  school,  which  is  richly  endowed,  a  commer- 
cial school  founded  in  1676,  and  a  national  school 
The  other  public  buildings  include  a  town-hall,  a  com 
exchange,  and  a  marketrhalL  In  the  vicinity  are  the 
ruins  of  a  Cistercian  abbey,  founded  in  1139.  The 
industries  include  the  manufacture  of  carpets,  tanning, 
iron-founding,  brewing,  malting,  lime  Dumin^,  and 
rope  and  bnckmaking.  The  popuIaUon,  which  in 
1851  was  10,467,  had  incnased  in  1871  to  10,500,  nd 
in  1881  to  10,690. 

Louth  is  a  corruption  of  Ludd,  the  ancient  name  of  the 
river  Lud.  It  received  a  charter  of  Incorporation  ttqm 
Edward  VL '  In  1536  the  town  took  part  In  the  "  Pilgrimage 
of  Qrace,"  on  which  account  the  vicar  was  executed  at 
Tybnm.  Alfred  and  Charles  Tennyson  were  educated  at 
the  grammar  school,  and  their  little  volume  entitled  Poem 
two  Brothert  was  published  by  a  Looth  bookseller,  whose 
stUl  exists. 
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LOUYAIN-LOUVOia 


.LOirVAlNf  a  town  of  Belgium  in  tho  pnvinoo  of 
Brabant,  18  miles  east  of  BrnsseU,  on  the  Li^ge  and 
Cologne  Railway,  and  on  the  river  Dyte.  Tho  popula- 
tion in  1880  was  34,700.  Louvun  poesesses  some  fine 
flpecimens  of  Gothic  art, — thetown-naU,  which  diijplays 
a  wealth  of  decorative  architecture  almost  unequalled 
on  the  Continent,  and  the  collegiate  church  of  St 
Pierre,  with  some  fine  sculpturea  and  panels  by  Quentia 
Blatays.  The  seneral  aapeot  of  the  town  to  the  casoal 
ohserrer  U  dulland  ehemeu :  the  newer  portiona,  ex- 
tending between  the  town-hall  and  station,  consist  of 
broad  streets  of  monotonous  regoluity,  while  the  old 
mediaeval  quarter,  despite  its  hiatorio  interest,  is  some- 
what dingy  and  lifeless.  Ltravfun  has  a  market  for 
eom  and  cfittle  as  well  as  for  cloth  wares ;  "wood  carv- 
ing is  also  carried  on ;  but  the  chief  industry  of  the 
lo^ty  is  brewing,  the  Louvain  beer,  a  lemon-colored 
frothy  beverage,  being  held  in  high  repute  in  the 
oountry.  In  the  world  of  soienoe  Louvain  holds  hon- 
orable rank,  having  a  celebrated  university,  an  academy 
of  painting,  a  school  of  muae,  extenrnve  lali^ographio 
oollections,  a  mnsenm  natural  histoir,  and  a Iwtani- 
cal  garden.  The  nnivera^,  a  stronghold  of  the  Roman 
Catholic  futh,  was  first  instituted  in  1425,  and  soon 
grew  famous  among  Uie  leamed  of  all  nations.  In  the 
15th  and  16th  centuries  not  less  than  six  thousand 
students  flocked  thither  yeariy.  and  it  became  the 
nursery  of  nuoy  illnstrious  men.  Swept  away  for  a 
time  b^  the  first  fVench  Revolution,  it  was  re-estab- 
lished m  1835 ;  and  though  less  conspicuous  than  in 
bygone  ages,  and  more  generally  confined  to  the  instruc- 
tion of  the  youth  of  Belgium,  it  is  yet  of  oonsiderable 
impcrtanoe  in  the  country  as  the  only  Catholic  nni- 
veruty,  and  one  of  the  mun  supports  of  the  Conserva- 
tive paxty. 

Like'  Bnigca  and  many  other  Flemish  towns,  Lonvain 
was  at  one  ttme  a  groat  and  flooriihlog  dty,  with  a  poim- 
lation  of  flOO^OOOsonls,  and  one  of  the  prfnelpal  msrkets  of 
tbe  Continent.  The  tnrbolent  apfrit  of  the  people,  their 
fin^neat  outbreaks  tga^ut  their  mien,  and  in  pftrttcalar 
HwwiBswere  of  the  pamdans  In  1378,  were  the  chief  nnsea 
•f  Ui  deoline.  Dnke  Weneealaas  of  Brabant,  in  a  tpirit  of 
revenge  after  the  iMt-mentloned  rising,  imposed  so  heavy 
taxes  apon  the  people  that  they  emigrated  in  large  num- 
ben.  A  hundred  thousand  weavers  left  the  country,  carry- 
ing abroad,  mainly  to  England,  tlie  secrets  of  their  trade ; 
and  fiwn  that  period  the  material  prosperity  of  LonvmiB 
has  steadily  diminished. 

LOUYIEBS,  capital  of  an  anondissement  in  the 
departinent  of  £ure,  France,  is  pleasantly  situated,  in 
a  green  valley  surrounded  by  wooded  hills,  on  the  £ure 
(here  divided  into  many  branches )j  71  miles  west^north- 
west  from  Paris,  and  some  13  miles  &om  Rouen  and 
Evreox  The  old  part  of  the  town,  built  of  wood, 
stands  on  the  left  bank  of  the  river;  Uie  mom  modem 
portioDB,  in  brick  and  hewn  stone,  on  the  righL  There 
are  several  good  Muaxes,  and  the  place  is  surrounded 
by  boulevaros.  The  Gbthio  ohnroh  of  Notre  Dame 
has  a  fine  square  tower,  recently  restored,  and  a  portal 
which  ranks  among  the  richest  and  most  beautiful 
worics  of  the  kind  produced  in  the  15th  century;  it 
contains  several  interesting  works  of  art.  The  chief 
industiyof  Louviers  is  the  cloth  and  flannel  manufac- 
ture. There  are  also  nineteen  wool-spinning  mills,  five 
fulling  mills,  and  important  thread  factories :  and  paper- 
making,  tanning,  curing  and  tawing,  dyeing,  and 
bleaching  are  also  earned  on.  The  town  has  a  court 
ct  first  instance,  a  tribunal  of  oommeroe,  diambera  of 
nanuflujtures  and  agriculture,  and  a  council  of  piud- 
hommes.   The  population  in  1876  was  10,973. 

Loavien  was  originally  a  villa  of  the  dukes  of  Kormandy ; 
its  eloth-making  mdusny  flist  arose  In  the  beginning  of 
the  13th century.  Itehangedhandsoaeeaadagaindnring 
the  Hundred  Years'  War,  and  from  Charles  VII.  it  received 
extensive  privileges,  and  the  title  of  Lonvien  le  Franc  for 
the  bravery  of  its  Inhabitants  in  driving  the  English  from 
PtetdcrAiehe,  VetneniltandHftrcourt,  It  passed  through 
varioua  troubles  sneoesslvelr  at  the  period  of  the  "  ligne  du 
Uen  public"  under  Lonls  XL,  In  the  zeligions  wan  (when 


the  parliament  of  Bonen  tal  for  s  time  at  Lonvterss  and  ia 
the  waxs  of  the  Fronde.  Its  Industries  nevertheless  de- 
velmwd  steadily;  betbre  the  Bevolution  Its  uodurtion  of 
doth  amounted  to  8000  ideoea  annually,  in  1837 the  number 
had  risen  to  16,000,  and  it  is  still  grei^r  now. 

LOUVOIS,  FiAHpoiB  Michel  le  Telueb,  Mak- 
Q0I8  DE  (1641-1691),  the  great  war  minister  of  Louis 
XIV.,  was  bom  at  Paris  on  January  18,  1641.  His 
&ther,  Michel  la  Tellier,  sprung  from  a  bonrge(M» 
&miiy  of  Puis,  hut  had  attaohedliimsdf  to  the  lyuto- 
ment  of  Paris,  and  married  the  niece  of  the  chancell<^ 
Aligro.  He  won  the  favor  of  De  Bullion,  the  superia- 
tenamt  of  finances,  and  through  him  obtuned  the 
intendancsy  of  Hedmont,  where  he  made  the  acquaint- 
ance of  M  azarin.  He  was  Masarin's  right  hand 
hrough  tlie  troublons  limes  of  the  Fronde,  and  wa» 
the  medium  of  communication  betweeo  him  and  the 
queen,  when  the  car^nal  was  in  nominal  disgrace  at 
Brtihl.  He  bad  been  made  secreta^  of  state  in  1643, 
and.  on  the  death  of  Masarin  was  continued  in  hie 
office.  Like  Colbert  and  unlike  Fouquet  he  recognised 
the  fhot  that  Louis  intended  to  govern,  and  by  humor- 
ing his  master's  paauon  for  knowinfi;  every  detail  of 
personnel  and  aoministi^on  he  gained  great  favor 
with  him.  He  married  his  son  ■to  a  rich  heiress,  the 
Marquise  de  Courtenvaux,  and  soon  b^an  to  instruct, 
him  in  the  management  or  state  buwnees.  The  young- 
man  speedily  won  the  king's  confidence,  and  in  166ft 
was  made  secretary  of  state  for  war  in  his  father's  room. 
His  talents  were  peroeiv.ed  by  the  great  Turenne  in  the 
short  war  of  the  Devolution  (1667-68),  who  ^ave  him 
instruction  not  so  much  in  the  art  of  war  as  in  ithe  art 
of  providing  armies.  The  peace  of  Aix-la-Chapelle 
signed,  Louvois  devoted  himself  to  the  great  work  of 
oi!e»niring  the  French  amy.  The  years  between  1668- 
aiidl672,  sajBCamilleRouBset,  "  were  vears  of  prepa- 
tion,  when  Lionne  was  laboring  with  all  his  mwht  t» 
find  allies,  Colbert  to  find  money,  and  Louvois  scudiere 
for  liouis."  Louvois's  woric  was  not  the  least  import- 
ant of  the  three.  Till  then  armies  were  either  bodiee 
of  free  lances  collected  round  a  particular  general  and 
looking  to  him  for  pay,  or  a  sort  of  armed  militia,  who- 
lookeaon  soldiering  as  an  interiude,  not  a  profeesion. 
Louvois  understood  the  new  condition  of  things,  and 
organized  a  national  standing  army.  In  his  o^sniza- 
tion,  which  lasted  almost  without  a  change  till  the 
period  of  the  French  Revolution,  the  leading  points- 
must  be  noted.  Rrsi'amon^  them  was  the  almost 
finciUe  mrobnent  of  the  nobility  and  gentry  of  France, 
which  St.  Simon  so  bitteriy  complains  j>f,  and  in  whiob 
Louvois  carried  out  part  of  Louis's  measure  for  curb- 
ing the  spirit  of  independence  by  service  in  the  army 
or  at  court.  Then  must  be  mentioned  his  daborate 
hierarchy  of  officers,  the  ^;rades  of  which  with  their 
respective  duties  he  established  for  the  first  time,  and 
hisnewsystem  of  drill,  perfected  by  Martinet  B^idee 
the  army  itself,  he  organized  for  its  support  a  system  of 
paymentand  commissariat,  andahospitalsystem,  whidi 
made  it  more  like  a  machine,  less  dependent  on  the 
weatlun-,  and  far  superior  to  the  old  German  system. 
Further,  with  the  h^p  of  Vauban  he  fbnned  a  oorpe  of 
eufpneeis,  and  lastly,  to  provide  the  deserving  with 
Buital:^  reward,  and  encoura^  the  daring,  he  reorga- 
nized the  miUtaryorders  of  ment,  and  founded  theH6td 
deslnvidides  at  Paris.  The  success  of  his  measures  is  te 
be  seen  in  the  victories  of  the  great  war  of  1672-1678,  in 
which  his  old  instructor  Turenne  was  killed.  After 
the  peace  of  Nime^en  in  1678,  Louvois  was  high 
in  favor,  his  father  Michel  le  Tellier  had  been  made 
chancellor,  and  his  only  opponent  Colbert  was  in  grow- 
ing disfavor.  The  ten  years  of  peace  between  1678 
ana  1688  were  disUnguisned  in  French  history  by  the 
rise  of  Madame  de  Maintenon,  the  capture  of  Stras- 
bnrg,  and  the  revocation  of  the  edict  of  Nantes,  in 
all  of  which  Louvois  bore  a  lonminent  part  The 
surprise  of  Strasburg  in  1681  in  time  of  peace,  in  pur- 
suance of  an  order  of  the  chamber  of  reunion,  was 
not  only  plumed  but  executed  by  Louvois  and  Mon- 
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flhr,  ud  dbK  tJw  reroottion  of  the  Bdiet  of  Nantas 
ha  daims  the  endit  of  inventing  the  dragonnades. 
Colbert  died  io  1683,  and  had  been  replaced  by  Le 
Pelletier,  an  adherent  of  Louvois,  in  the  controller- 
geneiahhtp  of  finanoea,  and  by  Lou vob 'himself  in  his 
■iiuBtiT  fw  paMie  buUdinga,  which  he  took  that  he 
■ight  96  the  minister  aUe  to  ^ ratiiy  the  king's  two 
&TOiite  pastimes,  war  and  bmldings.  Loavoia  was 
•hie  to  Baperintend  Uie  Bnooesses  of  the  first  years  of 
the  war  of  1688,  bat  died  suddenly  of  apopl^  a^ 
leaving  the  king's  cabinet  on  July  16, 1691.  His  sud- 
den death  caused  a  suspiaon  of  jxiiBon,  and  struck 
flven-body  with  snrprise.  "He  is  dead,"  writes 
Hadame  de  Sorignd,  "that  great miniaUir,  that  im- 
pntant  man,  who  held  so  grand  a  position,  and  whose 
jfet  iipread  so  far,  who  was  the  centre  of  so  much." 
"Tell  the  king  of  England,"  said  Louis  the  next  day, 
"that  I  have  lost  a  good  minister,  but  Uiat  his  affairs 
and  mine  will  go  none  the  worse  for  diat."  He  was 
very  wrong ;  with  LouTois  the  orgtanzer  of  victory 
was  gone.  Great  war  ministers  are  far  rarer  than 
great  generals.  -French  history  can  only  point  to  Car- 
not  isois  equal,  English  history  only  to  the  elder  Pitt 
The  comparison  with  Camot  is  an  instructive  one: 
both  had  to  organize  armies  out  of  old  material  on  a 
new  8/atem,  both  had  to  reform  the  principle  of  ap^ 
pcnntmg  officers,  both  were  admirable  contnTen  of 
eampaigiis,  and  both  devoted  tfaemselveB  to  the  mate- 
nil  weff-beinf^  of  the  soldietB.  But  in  private  life  the 
oomparisoD  will  not  hold ;  Camot  was  a  ^ood  husband, 

10  upright  man,  and  a  broad-minded  thmker  and  poU- 
tidan,  while  LouTois  married  for  money  and  uved 
openly  with  varions  mistresses,  most  notoriously  with 
tne  beantiful  Madame  de  Courcelles,  used  all  means 
to  overthrow  his  rivals,  and  boasted  of  having  revived 
persecution  in  bis  horrible  system  of  the  dragonnades. 

"nie  principal  authority  for  Lonvois'i  life  and  times  1b 
CuniUe  Boosset's  Xfufanrs  de  LouvoU,  4  vols..  1863-63,  a  great 
work  fbondfid  on  the  600  Tolumes  of  bis  despatchea  at  the 
DetiAt  de  la  Onerre.  JBaint  Simon  from  his  class  prqjudicea 

11  hudly  to  be  trusted,  hnt  Ibtilaiuo  do  Stivimid  tbrowa 
tony  bright  side-iighto  on  his  tiniea.  Tetlammit  Politiqu* 
A  Lonois  { 1695)  is  sporioos. 

LOT  AT,  Sdion  FRASER,BABONt  a  famous  Jacobite 
intriifuer,  executed  for  the  part  which  he  took  in  the 
rebellion  of  1745,  was  bom  about  the  year  1676,  and 
was  the  second  son  of  Thomas,  afterwards  twdfth 
Lord  liovat.  He  was  educated  at  King's  College, 
Aberdeen,  and  there  seems  reason  to  believe  that  he  was 
there  no  negligent  student,  as  his  correspondence  ailer- 
wirdfl  gives  abundant  proof,  not  only  of  a  thorough 
onumand  of  good  £nglisfa  and  idiomatic  French,  but 
tt  meh  an  aoqoaintanoe  with  the  Latin  dasucs  as  to 
leave  him  never  at  a  loss  for  an  apt  qnotation  from 
Tagfl  or  Horace.  Whether  Lovat  ever  ftlt  any  real 
principle  of  loyalty  to  the  Stuarts  or  was  actuated 
Uuoughout  m»ely  by  what  he  supposed  to  be  self- 
mtoest  it  is  difficult  to  determine,  but  that  he  was  a 
bora  traitor  and  deceiver  there  can  be  no  doubt  One 
of  his  first  acts  on  leaving  college  was  to  recruit  three 
hundred  men  from  his  clan  to  form  part  of  a  regiment 
in  die  service  of  William  and  Mary,  in  which  he  him- 
self was  to  hold  command,— his  object  being,  as  he 
niihemtatinffly  avows,  to  have  a  body  of  well-trained 
soldiert  under  his  influence,  whom  at  a  moment's 
notice  he  might  carry  over  io  the  inter^t  of  King 
James.  Among  other  wild  outrages  in  which  he  was 
engaged  about  this  time  was  a  rape  and  forced  mar- 
riage oommitted  on  the  widow  of  a  previous  Lord 
Lovat  with  the  view  apparently  of  secunng  his  own 
suocesnon  to  the  estates;  and  it  is  a  curious  instance 
of  hm  plausibility  and  power  of  influencing  others 
that,  after  being  subjeoted  him  to  the  most  Donible 
iB-nsage,  the  woman  is  sud  to  have  ultimately  become 
serioufoy  attached  to  him.  A  prosecution  for  his 
viotenofe,  however,  having  been  instituted  against  him 
by  Lady  Ijovm's  family,  Simon  found  it  prudent  to 
fBtiie  unt  to  faia  nadve  stxoivcholds  in  the  UighUnds, 


and  afterwavds  to  SVanoe,  when  he  at  leuih  found 
his  wur  in  July,  170!!,  to  the  oooxt  of  St  u«nnaius. 
One  of^  his  first  steps  towards  gaiuiig  iafluetiee  there 
seems  to  have  been  to  annonooe  his  ecmveraon  to  the 
Cathoho  faith.  He  then  proceeded  to  put  the  great 
prctject  of  restoring  the  exiled  &mily  into  a  practical 
shape.  Hitherto  nothing  seems  to  have  been  known 
among  the  Jacobite  exiles  of  the  effidency  of  the 
Highuftideis  as  a  military  force.  But  Lovat^  who  was 
of  course  well  acquainted  with  their  ^abilities,  saw 
that,  as  they  were  the  only  part  of  the  ^tish  popula- 
tion aoouatomed  to  the  independent  use  of  arms,  they 
ooiild  be  at  onoe  put  in  action  against  the  reignins 

fawer.  His  plan  therefore  was  to  land  five  thousara 
rench  troops  at  Dundee,  where  they  might  reach  the 
northeastern  panes  of  the  Highlands  in  a  day's  march, 
and  be  in  a  position  to  divert  the  British  troops  till  the 
Highlands  uiould  have  time  to  rise.  Immediately 
afterwards  five  hundred  men  were  to  land  on  the  west 
coast,  seize  Fort  William  or  Iv^Iodiy,  and  thus  pre- 
vent the  access  of  any  military  force  from  the  south 
to  the  central  Highlands.  The  whole  sdieme  affords 
strong  indication  of  Lovat's  sagacity  as  a  military 
strategist,  and  it  is  observable  that  his  plan  is  that 
jrhich  was  continuously  kept  in  view  in  all  the  future 
attempts  of  the  Jaoolates,  and  finally  noted  on  in  the 
last  outbreak  of  1745.  The  advisers  of  the  Ihetender 
seem  to  have  been  either  slow  to  trust  their  astute 
coa4}utor  or  slow  to  comprehend  his  project  At  lai^ 
however,  he  was  despatched  on  a  secret  mission  to  the 
Highlands  to  sound  those  of  the  chiefs  who  were  likely 
to  rise,  uid  tb  ascertain  what  forces  they  could  ^ng 
into  the  field.  He  very  soon  found,  however,  that 
there  was  litUe  disposition  to  join  the  rebellion,  and  he 
then  made  up  his  mind  to  secure  his  own  safety  by 
revealing  all  ne  knew  to  the  Government  of  Queea 
Anne.  Having  by  this  means  obtained  a  "pardbn  for 
all  his  previous  crimes,  he  was  sent  back  to  F^rance  to 
act  as  a  spy  on  the  Jacobites.  On  ntuining  to  Puis 
Buspici(m  soon  got  afloat  as  to  his  proceedings,  and  in 
the  end  he  was  eommitted  dose  prisoner  in  the  oastie 
of  Angouldme,  where  he  remained  for  nearly  ten 
years,  or  until  November,  1714,  when  he  maoe  Ids 
escape  to  England.  For  some  twenty-five  yeais  after 
this  he  was  chiefly  occupied  in  lawsuits  for  the  recov- 
ery of  his  estates  and  the  re-establishment  of  his 
fortune,  in  both  of  which  objects  he  was  suooessfuL 
The  intervals  of  his  leisure  were  filled  up  by  Jacobite 
andAnti-Jacobite  tntri^es,  in  which  be  seems  to  have 
alternately,  as  suited  his  interests,  acted  the  traitor  to 
both  parties.  But  he  so  far  obtuned  the  confidence 
of  the  Government  as  to  have  seoured  the  appoint- 
ments of  sheriff  of  Inverness  and  of  colonel  of  an 
independent  company.  His  disloy^  practices,  how- 
ever, soon  led  to  his  being  suspected;  and  he  was 
deprived  of  both  of  his  appointments.  When  the 
rebellion  of  1745  broke  ou^  Lovat  acted  with  bis 
characteiistio  duplicity.  He  reoresented  to  the 
Jacobites — what  was  probably  in  the  main  true — that 
though  eager  for  their  success  his  weak  health  and 
advanced  years  prevented  him  from  joining  the  stand- 
ard of  the  prince  in  person,  while  to  the  Lord  Presi- 
dent Forbes  he  professed  his  cordial  attachment  to  the 
existing  Btate  oi  things,  but  lamented  that  his  head- 
strong son,  in  spite  of  all  his  remonstaranoes,  hnd 
insisted  on  joining  the  Fntender,  and  succeeded  in 
taking  with  aim  a  strong  force  from  the  clan  of  the 
Fraseia  The  truUi  wa»  that  the  poor  lad  was  most 
unwilling  to  go  out,  but  was  compelled  by  hia  fathw 
to  do  so.  Lovat's  false  professions  of  fid^ity  did  not 
of  course  long  deceive  the  Government,  aiid  after  the 
battle  of  CuUoden  be  Wtts  obliged  to  retreat  to  some 
of  the  wildest  recesses  of  the  Highlands,  after  seeing 
from  a  distant  height  his  proud  castie  of  Dounie  de- 
livered to  the  flames  by  the  royal' army.  Even  tiien, 
however,  broken  down  by  disease  and  old  age,  carried 
about  on  a  litter  and  unable  to  move  without  assist- 
anoe,  his  mental  lesouroes  did  not  fail  him ;  and  in  a 
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I  conference  with  several  of  the  JaooUte  leaders  he 
proposed  that  they  should  raise  a  body  of  three  thou- 
•and  men,  which  would  be  enough  to  make  their 
mouDtaina  impregnable,  and  at  length  force  the  Gov- 
ernment to  give  them  advantageous  terms.  Tb!b  pro- 
jectj  though  by  no  means  a  chimerical  one,  was  not 
earned  out,  and  Lovat,  after  enduring  incredible  hard- 
^  ships  in  bis  wanderings,  was  at  last  arrested  on  an 
'  iahmd  in  Loch  Morar  close  npon  the  west  oout.  He 
was  oonveyed  in  a  litter  to  liondon,  and  after  a  trial  of 
five  days  sentence  of  death  in  "  the  ordinary  brutal 
form  peculiar  to  England ' '  was  pronounced  upon  him 
on  the  19th  of  March,  1747.  His  execution  took  place 
on  the  9th  of  April  following.  His  conduct  to  the 
last  was  dignified  and  even  cheerful, — his  humor,  his 
power  of  snrcasm,  and  his  calm  defiance  of  fate  never 
deserting  lum.  Just  before  submitting  hts  head  to 
the  block  he  repeated  the  line  from  Horace — 

"  Dolce  et  decorum  ^t  pro  patiia  mori." 

LOVE-BIRD,  a  name  somewhat  indefinitely  be- 
stowed, chiefly  by  dealers  in  live  animals  and  their 
costomers,  on  some  of  the  smaller  short-tailed  Parrots, 
from  the  remarkable  affection  which  examples  of  oppo- 
site sexes  exhibit  towards  each  other,  an  afiection  pop- 
ularly  believed  to  be  so  great  that  of  a  pair  that  have 
been  kept  together  in  captivity  neither  can  long  sur- 
vive the  loss  of  its  partner.  By  many  systematic  or- 
nithologists the  little  birds  thus  named,  broueht  almost 
entirely  from  Africa  and  South  America,  have  been 
retained  in  a  single  genus,  I^ttactUa,  thcwgh  those 
belonging  to  the  former  country  were  by  others  separ 
rated  as  Agapomit..  This  separation,  however,  was 
1^  no  means  generally  anpioved,  and  indeed  it  was 
not  easily  justified,  until  Gairod  (iVoc.  ZooL  Society, 
1874,  p.  593)  assigned  good  anatomical  ground,  afforded 
the  structure  of  the  carotid  artery,  for  Tegarding 
the  two  groups  as  distin(it,  and  thus  removed  what  had 
seemed  to  be  the  pimost  unintelligiblo  puzzle  presented 
by  (he  geographical  distribudon  of  the  species  of  /Ke- 
tacula  in  a  large  sense,  though  Professor  Huxley  (op. 
eit.t  1868,  p.  319)  had  indeed  already  suggested  one 
way  of  meeting  the  difficultjr.  As  the  genus  is  now 
restricted,  only  one  of  the  six  species  of  I^'UaaUa 
enumerated  in  the  Nomendator  Avium  of  Messrs. 
Solater  and  Salvin  is  known  to  be  found  outside  of  Uie 
Neotropical  Region,  the  exceptional  instance  being  the 
Hexioui  P.  cyanopygia,  and  not  one  of  the  seven  recog- 
ttised  by  the  same  authors  as  forming  the  very  nieany 
allied  genus  Uroekroma,  On  the  other  hand,  of  Ago- 
pomitj  from  which  the  so-oslled  ^enus  PcUopntta  can 
soaiceb^  be  separated,  five  if  not  six  speaes  are  known, 
all  belont^ng  t»  the  Ethiopian  Be^on,  and  all  but  one, 
A.  eana  (which  is  indigenous  to  Madagasoar,  and 
thence  has  been  widely  disseminated),  are  natives  of 
Africa.  In  this  group  probably  comes  also  J^ttinut, 
with  a  sin^e  spetnes  nova  the  Malayan  Subregion. 
These  Old- World  forms  are  the  "Love-birds"  proper: 
the  others  scarcely  deserve  that  designation,  and  still 
less  do  certain  even  smaller  Parrots,  the  very  smallest 
indeed  of  the  Order  Brittad,  indoded  in  the  genera 
CifdopiiUa  and  Ncuittma^  which  are  peculiar  to  the 
Austnlian  B^on,  tfaongfa  on  account  of  their  dimin- 
utive mze  they  ma^  here  oe  just  mentioned  by  name, 
but  their  real  affimty  remains  to  be  determined. 

(A.  N.) 

LOVELAOE,  RiCHABD  (1618-1658),  English  poet, 
was  bom  in  1618.  On  the  father's  nde  he  was  a  scion 
of  a  Kentish  family,  and  inherited  a  tradition  of  mili- 
tary distinction,  maintained  by  successive  generations 
from  the  time  of  Edward  ITL  His  mother's  family 
was  legal ;  her  grandfather  had  been  chief  baron  of 
the  exchequer.  Lovelace's  fame  has  been  kept  alive 
by  a  few  songs  and  the  romance  of  his  career,  and  his 
poems  are  commonly  spoken  of  as  careless  improvisa^ 
ticHis,  and  merely  the  amusements  of  an  active  solcUer. 
But  the  unhappy  course  of  his  life  gave  him  more 
leisure  for  Terse-making  than  opportunity  of  soldier* 


ins.  Before  the  outbreak  of  the  civil  war  in  1642  hit 
omy  active  service  was  in  Uie  bloodless  ezpe<Ution 
which  ended  in  the  PacifioUion  of  Berwick  in  1640. 
By  that  time  he  was  one  of  the  most  distinguished  of 
the  company  of  courtly'poets  gathered  round  Queen 
Henrietta,  and  influenced  as  a  school  by  contemporary 
French  writers  of  vert  tie  socUU.  Lovelace  hadprob- 
ably  a  more  serious  and  sustiuned  poetical  amraUon 
than  any  of  them.  He  wrote  a  comedy,  The  Schc^r, 
when  he  was  sixteen,  and  a  tragedy.  The  Soldier, 
when  he  was  (me  and  twenty.  From  what  he  says  of 
Fletcher,  it  Would  seem  that  this  dramatist  was  Us 
model,  but  only  the  spirited  prolo^e  and  epilogue  to 
his  comedy  have  been  preserved.  When  the  rupture 
between  kmg  and  parluunent  took  place,  Lovelace  wa* 
committed  to  the  Gatehouse  at  Westminster  for  pre- 
sentin^  to  the  Commons  a  petition  from  Kenti^  roy- 
alists m  the  king's  favor.  It  was  then  that  he  wrote 
his  most  famousson^,  "To  Althaea  from  Prison."  He 
WHS  liberated  on  bail  of  £40,000, — a  sign  of  hia  im- 
portance in  t!he  eyes  of  the  pariiament, — and  through- 
out the  civil  war  was  a  prisoner  on  parole,  with  uib 
security  in  the  hands  of  his  enemies.  His  only  active 
servico  was  after  1646,  when  he  nusad  a  reg^ent  &r 
the  French  king,  and  took  part  in  the  siege  of  Dun- 
kirk. Retiring  to  England  in  1648.  he  was  agam 
thrown  into  prison.  Hunng  this  second  imprisonment 
he  collected  and  revised  for  the  press  a  volume  of  ocotF 
sional  poems,  many  if  not  most  of  which  had  pre- 
viously appeued  in  various  publications.  The  volume 
was  published  in  1649  under  the  tide  of  Lueaita,  his 
poetical  name — contracted  from  Jyux  Casta — for  La<^ 
Sacheverell,  a  lady  who  married  another  during  his 
absence  in  France,  on  a  report  that  he  had  died  of  his 
wounds  at  Dunkirk.  The  last  ten  years  of  Lovelace's 
life  were  passed,  in  ofaseurity*  His  fortujie  had  been 
exhausted  in  the  king's  interest,  and  he  is  said  to  have 


be«k  supported  by  we  generosity  of  man  fbrtunate 
friends.  He  died,  aocording  to  Aubrey,  "in  a  cdlar 
in  LoBgacre."  A  volume  of  Lovelace's  Ihtthwne 
Bjem*  was  published  in  1659  by  one  of  his  brothen. 
They  are  of^ very  inftrior  merit  to  his  own  colle<^D. 

The  world  has  done  no  iiOiutiCQ  to  Lovelace  in  ne^ee^ 
Ing  all  but  a  few  of  his  modest  offerings  to  literataTei  Bat 
critics  often  do  hbn  injostice  in  dismiBsiog  faim  u  a  gay 
cavalier,  who  dashed  qff  his  verses  hastily  and  cared  little 
what  became  of  them.  It  Is  a  mistake  to  claM  him  with 
Suckling;  he  has  neither  Suckling's  easy  grace  nor  his 
reckless  spontaneity.  We  have  only  to  compare  the  Tenion 
of  any  of  bis  poems  in  Lwatta  with  the  form  in  which  it 
originally  appeared  to  see  how  ftstidiotu  was  hia  reviilon. 
In  many  places  it  takes  time  to  decipher  his  meaning.  Tb» 
expression  is  often  elliptical,  the  syntax  inverted  and  tor- 
tnons,  the  train  of  thought  intricate  and  diaoontinQou. 
These  firalts— they  are  not  of  course  to  be  found  in  his  twO' 
OP  three  popular  lyrics,  "  Going  to  the  Wars,"  "  To  Althisa 
from  Prison,"  "The  Scmtiny "— are,  however,  as  in  the 
case  of  his  poetical  master,  Donne,  the  fiinlts  not  of  haste 
but  of  over-elaboration.  His  thoughts  are  not  the  first 
thoughts  of  an  improvisatore,  bat  thoughts  ten  or  twenty 
stages  removed  from  the  first,  and  they  are  generally  as 
closely  packed  as  they  are  far-fetched.  Lovelace  is  not 
named  by  Johnson  among  the  "  met^hysical  poets,"  bat 
in  elaboTitimi  of  workmuuhip  as  well  as  in  intellecCita) 
force  he  com ea  nearer  than  anyotherdinipleto  the  founder 
of  the  school.  His  most  far-fetched  conceits  are  worth  the 
carriage,  and  there  is  genuine  warmth  in  them.  The  wine 
of  bis  poetry  is  a  dry  wine,  but  it  is  wine,  and  not  an  arti- 
flciat  imitation.  His  career  as  a  dramatist  was  checked  by 
the  suppression  of  the  stage ;  if  he  had  been  bom  thirty 
years  earlier  or  thirty  years  later,  Fletcher  or  Congreve 
would  have  had  in  him  a  powerful  rival.  The  most  recent 
edition  of  his  poems  is  that  by  W.  a  Haslitt,  in  1864. 

LOVER,  Samuel  (1797-1868),  novelist^  artist,  song- 
writer, and  musician,  was  bom  in  Dublin  m  1797.  Hifl 
father  was  a  member  of  the  stock  exchange.  Loyor 
began  life  as  an  artist,  and  was  elected  an  aeademiriin 
of  the  Royal  Hibernian  Sodety  of  Arts— a  body,  of 
which  he  afterwards  became  seor^uy.  He  aoquirad 
repute  as  a  miniature  painter ;  and  a  number  of  the 
local  aristoonuy  sat  to  turn  for  their  pwtnits.  ^love 
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aboirad  itsdf  at  a  Tory  early  age.  At  a  din- 
ner given  to  the  poet  Moore  in  1818  Lover  Bongone  of 
hisovn  Bongs,  vhich  elicited  Bpecial  praise  from  Moore. 
One  of  his  Heslrknown  portmta  was  that  of  Pa«»mni, 
which  was  exhibited  at  the  Boyal  Aoademy.  He  at- 
tracted attenUon  as  an  author  by  bis  Legend*  and 
Storin  of  Ireland  ^1832),  and  was  one  of  the  first 
writets  for  the  DiMtn  University  Magazine,  He  went 
t0  London  about  1835,  where,  amongothera,  he  painted 
Lord  Brougham  in  his  robes  as  lord  chanoellor.'  His 
raricd  giAs rendered  him  very  pojiularin  society;  and 
he  appeared  often  at  Lady  Blesnnc^n's  eTeninff  re- 
ceptions. Then  he  aang  sevend  m  his  songs,  miidi 
were  so  well  received  that  he  published  them  iSongs 
and  Ballads,  1839).  Some  of  them  illn£(trated  Irish 
snperstidons,  among  these  being  "Rory  O'More," 
"The  Angel's  Whisper,"  "The  Hay  Dew,"  and  "The 
Fourleaved  Shamrock."  In  1837  appeared  Rory 
O^MorCj  a  National  Romance,  which  at  onoe  made 
him  a  great  reputation  as  a  novelist ;  he  aflerwards 
dramatixed  it  for  the  Adelphi  Theatre,  London.  In 
1 842  was  published  his  best-known  work,  Handy  Andt/, 
an  Irish  Tale.  Meanwhile  his  multifarious  pursuits 
had  Berionsly  affected  his  health  j  aiul  in  1844  he  gave 
up  writing  for  some  time,  sabstituting  instead  public 
entertainments,  called  by  him  *'  Irish  Evenings,  illus- 
trative of  his  own  works  and  his  powers  as  a  muacian 
and  composer.  I^iese  were  very  snoceadU  both  in 
Oreat  Britain  and  in  America.  In  addition  to  puUish- 
ing  numerous  son^  of  his  own,  Lover  edited  a  colleo- 
tion  entitled  The  Lwics  of  Ireland,  whidi  appeared  in 
1858.  He  £ed  on  Julv  6,  1868.  Lover  was  remarka- 
ble for  his  venatility ;  but  his  fame  rests  munly  on  hiy 
■ongs  and  novels ;  the  latter  are  full  of  sunny  Irish 
hnmor,  and  teem  with  felicitous  pictures  of  national 
life.  Beaides  Uiose  already  mentioned  hewrote  IVeas- 
«ire  TVoM  (1844),  and  Metneal  TaUtand  Other  Fbems 
(I860)." 

IX)W£LL,  the  twenty-aevepth  city  in  population  of 
the  United  Sti^ee,  in  Middleeetwunty,  MawachusettB, 
>t  thejnnodon  of  the  Concord  and  Merrimack  rivos, 
Sft  miles  nnthvnt  from  Boston.  It  is  oAencalled  the 
'* Spindle  City,"  and  the  "Manchester  of  Amerini." 
becanse  of  the  extent  <tf  its  cotton  manufacture.  The 
nrinapal  source  of  ita  water-power  is  Pawtucket  Falls  in 
the  Merrimadc,  and  steam  is  employed  as  an  auxiliary  to 
Uie  amount  of  19,793  horse-power.  The  first  cotton- 
mill  was  started  in  1823,  when  the  place  was  the  village 
of  East  Chelmsford.  In  1826  it  was  made  a  town,  and 
named  I^well  in  memory  of  £Vancis  Cabot  Lowell^  from 
whose  plans  it  had  been  developed,  but  who  died  in 
1617.  It  was  incorporated  as  a  city  in  1836.  Itori^- 
■dly  oomprised  2885  acres,  but  by  annexation  fram^ 
odghboring  towns  ite  area  has  been  increased  to  7615 
MBCB,  11.8  sqaare  miles.  The  population,  which  in 
1886 was  17,633,  was  40,928  in  1870,  and  59,475  in  1880 
<malea,  25,855 ;  ftmalee,  32,630),  and  in  1882  was  esti- 
mated at  54,00a 

The  following  table  shows  the  extent  of  the  principal 
mamfiwtaring  companies  in  1882 : — 


Oonpuir. 


HvrtBUW,  

Ctamllton,  ■  .  •  .  ■ 

MSSS?"-  

Lcnrall.  

WWiWiti.  .  .  .  . 
Tnaoot  and  SoOblk, 

Lawnnoa,  

BiMtt,  

MawMiiiiwni.  .  .  . 


182B 
1828 
1828 
1S» 
1882 
1888 
IBM 
1840 


Bplndlea 


4,207 
1,S«T 
1,228 
8» 
!S0 
2,700 
2,860 
8,000 
MM 


Opcrm- 
uvw. 


VAfiia 
»,8ie 

45,000 
«,7S0 
18.M0 
M,OOQ 
100,000 
127,000 

mm 


8,800 

800 
1.700 
888 

1,600 

%m 
ijm 


Tudi 

WmIc. 


H7,000 
881,000 

2a&.ooo 

48.000 
28,000 
BCO,000 
439,000 
850,000 
007,000 


The  capital  invested  is$17,3O0,O00;  number  of  mills, 
153;  spindlea,  806,000;  looms,  20,521;  females  em- 
^oyed,  12,809;  maJes,  9750;  yards  per  year,  cotton 
209,056,000,  woollen  8,335,000,  carpetings  2,700,000 ; 
dlnwla,  850,000;  hoaieiy  per  year,  13,695,520  pain; 


ootton  onunimed  annuaQy,  34,087  tons;  clean  wool, 
11,750,0001b;  yards  cotton  dyed  and  printed,  97,240,- 
000;  coal  consumed,  80,000  tons.  Then  are  many 
secondary  industries  connected  with  the  ootton  manu- 
facture, including  Uie  maldng  of  machinery,  elastio 
and  leather  goods,  tools,  boilers,  etc,  and  also  a  num- 
ber of  small  factories  for  the  production  of  cartridges, 
cljemicaJs,  wire  cloth,  paper,  doors,  sashes,  blinds,  and 
carnages.  The  Lowell  machine-shop  employa  1400 
men  iii  the  manufacture  of  machinery,  and  consumes 
9800  tons  of  iron  and  steel  annually.  Lowell  has  90 
public  day  schools,  6  evening  and  4  technical  schools,  a 
reform  school,  and  2  parochial  schools.  The  prindpal 
public  building  are  the  city-hall,  court-house,  Mid^ 
sex  county  Ji£,  Qrecn  school-house,  and  St.  John's 
Hospital.  There  are  7  national  banks  with  a  total 
capital  of  $2,500,000,  and  6  savings  banks  with  deposits 
of  $11,000,000.  The  rcligioua  congregations  number 
35,  allliut  three  of  which  own  their  places  of  worehip^ 
The  two  largest  Roman  Catholic  cnurches,  St.  Pat- 
rick's and  the  Church  of  the  Immacolato  Conception, 
are  among  the  finest  in  the  State.  Seven  railroad» 
oonneot  Lowell  with  the  railroad  system  of  the  oonntiy. 
The  benevolent  institutions  include  a  home  for  young 
women  and  children,  and  one  for  aged  women,  2 
orphanages,  and  3  hospitals.  There  are  2  r^ing- 
rooms,  5  dail^  newspapers  (one  French),  6  weeklies, 
and  4  public  ribrarie&  Lowell  was  early  fiuned  for  the 
high  character  of  its  operatives,  who  for  «ome  yean 
published  a  periodical  of  oonsideraUe  literary  merit 
called  The  Zowdl  Offering,  which  was,  it  is  believed^ 
the  only  publicatifm  of  uw  kind  ever  sustained  b;^. 
workpeople.  Muiy  of  the  young  women  rose  to  posi- 
tions of  prominence  in  American  sodety,  and  at  least 
one,  Miss  Lucy  Larcom,  is  known  to  r^ulers  on  both 
Bides  of  the  Atlantic  by  her  oontribntions  to  leading 
m^acines. 

Li  1843  Charles  Dickens  viuted  the  place,  and  de- 
voted a  chapter  of  hiB  American  Notes  to  its  pruse. 
The  manufacturers  have  from  the  first  provided  for  the 
moral  and  social  as  well  as  the  phri^Oid  wellbung  of 
their  operatives,  so  that  labw  trounes  have  been  ex- 
ceedingly rare  in  Lowell.  The  corporation  boarding- 
houses  are  model  dwellings  for  the  woikpeople.  3£e 
firet  blood  shed  in  the  American  civil  war  was  that  of 
two  Lowell  young  men,  Luther  C.  Ladd  and  A.  O. 
Whitney,  who  were  killed  by  a  mob  while  their  regi- 
ment was  paswng  through  ^e  streets  of  Baltimore,  on 
the  wa^  to  the  defence  of  Washington,  April  19, 1861. 
In  their  honor  a  granito  monument  has  been  erected 
in  Merrimack  Street,  and  in  ^e  same  indosure  is  a 
bronze  statue  of  Victoi^  by  the  German  sculptor  Ranch 
to  commemorate  the  triumph  of  the  Norths  cause. 

The  assessed  valuation  in  May.  1881,  was  $42,786,434 
(an  increase  of  $3,108,035  rince  1879);  the  net  debt 
December  31,  1881,  was  $1,992,868,  of  which  $1,565,- 
539  was  on  account  of  the  introduction  of  water  in 
1873.  Lowell  is  divided  intu  six  wards,  and  is  gov- 
erned by  a  mayor,  a  board  of  eight  aMermeor  and  & 
common  oonncu  of  twenty-four  members. 

LOWESTOFT,  a  watering-place,  seaport,  and 
market-town  of  Suffolk,  England,  is  picturesquely  situ- 
ated on  a  lofly  dedivity,  which  indudes  the  most  east- 
erly point  of  land  in  England,  23  miles  southwest  of 
Norwich  by  rail.  Previous  to  the  opening  of  a  rail- 
way, it  was  only  a  small  fidiing  village,  but  aince  then 
it  has  risen  to  some  importance  as  a  seaport,  while  it* 
pictnresque  utuation,  and  its  fiusUties  for  sea-bathing, 
have  rendereditafaToritewateiUMC-plaoe.  Thechurch 
of  St  Margaret,  in  the  Later  English  style,  with 
tower  and  spire,  possesses  a  very  ancient  font.  There 
are  a  town-hall,  a  county-hall,  two  foundation  Bohools. 
a  large  general  hospital,  and  a  number  of  charities. 
Along  the  shore  there  is  a  fine  esplanade,  and  a  new 
park  was  opened  in  1874.  Two  piers  1300^  feet  in 
length  inclose  a  harbor  of  20  acres,  which  is  mnch 
used  as  a  harbor  of  refuge.  For  the  last  five  yean 
the  avirage  value  of  the  fordgn  and  colonial  imports 
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has  been  over  £100,000,  and  the  exports  have  been 
nlned  at  about  £6000.  Th»  fiaheriea  of  Lowestoft  are 
of  tome  importance,  and  there  are  ahipbuUding  yards, 
oil  and  flour  mills,  and  nrpe-worka.  The  population 
of  the  urban  sanitary  district  in  1871  was  15,246,  and 
in  1881  it  had  inoreued  to  19,597. 

LOWICZ,  a  town  of  Russian  Poland,  on  the  Bxura 
river,  in  the  government  of  Warsaw,  54  miles  by  niil 
t  wbat  from  the  capital,  on  the  line  between  Skiemewioe 
and  Bromberg.  It  has  lately  become  a  centre  of  man- 
ufacture and  trade,  and  the  population  (6650  in  1872) 
is  rapidlv  increasing.  Itsfiusare  important  as  regards 
<iie  trade  in  horses  and  cattle.  In  the  imm^iate 
neighborhood  axe  situated  the'  hunlet  Ijczcowice, 
which  has  a  beetroot  sugar  &otoipr,  and  the  rich  es- 
tates Nieboron  and  Villa  Arcadia  of  the  Badciwill 
family. 

LOWTH,  Robiirt11710-1787),  bishop  of  London, 
was  bom  at  Buriton,  Hampshire,  or,  aooording  Co  other 
authorities,  in  the  Close  oi  Winchester,  on  November 
27,  1710.  He  was  the  younger  son  of  Dr.  William 
Lowth  (1661-1732),  rector  oi  Buriton,  a  man  of  con- 
udraable  learning,  author  of  A  Vinmcation  tlie 
Diaine  Authority  and  /nspiraium  of  the  Old  and  New 
H^utaments  (1692),  Directunu  for  the  Profitable  Bead- 
ing qf  the  Holy  Scriptures  (1708-26),  and  A  Com- 
mmtary  on  the  I\vphet$  (4  vols. ,  1714),  Robert  was 
educated  on  thefoundation  of  Winchester  College,  and 
in  1730  was  elected  to  a  scholarship  at  New  (College, 
Oxford,  where  he  took  his  degree  of  M.A-  in  1737. 
In  1741  he  waa  appointed  professor  of  poetry,  and  it 
was  in  this  capacity  that  he  delivered  the  Frmectiones 
AeademiccB  ae  Sacra  Pbeai  Sebrtieorum,  afierw«rds 
published  in  1753.  Bishop  Hoadly  appointed  him  in 
1744  to  the  rectory  of  Ovington,  Hampshire,  in 
1760  to  the  archdeaconry  of  Windi^ter,  and  in  1753 
to  die  rectory  of  East  Woodhay,  also  in  Hamp- 
shire. In  1754  he  received  the  degree  of  doctor  of 
divinity  from  hia  univerrit;^!  uid  in  the  following  year 
lie  went  to  Ireland  along  with  the  duke  of  Devowhire, 
then  lord-lieutenant,  as  first  diaplain.  Soon  afler- 
wards  he  declined  a  presentation  to  the  see  of  Lim-' 
erick,  but  aocepted  a  prebendal  stall  at  Durham  and 
the  rectwy  of  Sedgficld.  In  1758  he  published  his 
Xei/e  of  WiUiam  of  Wykekam,  which  was  followed  in 
1762  by  A  Short  Introduction  to  Englidi  Grammar. 
In  1765,  the  year  of  his  election  into  the  Royal  Socie- 
ties of  London  and  Gbttingen,  he  engaged  in  a  hot 
war  of  pamphlets  with  Warburton  on  a  now  obsolete 
question  about  the  relations  between  the  book  of  Job 
and  the  Mosaic  economy;  vid  (Gibbon  being  judge), 
^'whatsoever  might  be  the  merits  of  an  insig- 
nifieant  controversy,  bis  victory  was  clearly  estab- 
lished by  the  silent  confession  of  Warburton  and  his 
slaves. ' '  In  June,  1766,  Lowth  was  promoted  to  the  see 
of  St.  David's,  whence  about  four  months  afterwards 
ha  was  translated  to  that  of  Oxford,  where  he  remained 
im  1777,  when  he  became  bishop  of  London.  This 
last  appointment  he  continued  to  hold  until  hia  death, 
having  declined  the  archbishopric  of  Canterbury  in 
1783.  In  177S  appeared  his  last  woric,  Jsaiah,  a  new 
TransUuioi},  with  a  Prdiminary  Distertation^  and 
Note*^  Critical,  Philological^  and  Explainaiory.  He 
■died  at  Fulham  on  November  3,  1787. 

The  A-KledtoM* exercised agreat  Inflnenee both  in  Eng- 
land and  on  the  Continent.  Their  chief  importance  lay  in 
the  idea  of  looking  at  the  sacred  ^etry  aa  poetry,  and  ex- 
.amining  it  by  the  Btaadards  applied  to  proutns  literature. 
Lowth'fl  ffisthetio  criticism  was  that  of  we  iwe,  and  is  now 
In  great  part  obsolete,  a  more  natural  method  having  been 
Boon  after  introduced  by  Herder.  The  principal  point  in 
which  Lowth's  influence  has  been  lasting  is  his  doctrine 
of  poetic  parallelism,  and  even  here  hissomewhat  mechani- 
eaf  clanincationMF  the  forms  of  Hebrew  sense-rhythm,  as  it 
•hoald  rather  be  called,  is  open  to  serlons  ol^ectlons.  The 
Pri^etianea  reached  a  second  edition  in  1763,  and  were  re- 
published with  notes  by  J.  D.  Michaelifl  in  1770;  both  text 
and  notes  were  translated  by  G.  Grejmry  (1787;  4th  ed., 
1839).   The  Oxford  edition  of  the  orieiual  (l!£>l)  eoutaiiu 


additions  by  BoseBmflUer,Eiohter,  and  Wate.  TheeditkM 
of  Lowth'i  JatUoXrhaTe  bean  namerona  (ISthed.,  \9*i),  bat 
th«  book  is  now  much  iem  read  than  the  PrKiectimtM,  A 
voluma at SermotuatutolkerRmvittt,  with  mehioir  by  Hall, 
was  pnbHshed  in  1834,  and  then  is  a  comparatively  teeont 
edition  of  the  t^ptOar  WMu  of  Robert  Lowth,  3  vols.,  1843. 

LOTALTY  ISLANDS,  a  group  in  the  Soutif  Pad- 
fic,  about  60  miles  east  of  New  Caledoi^a,  oonsistiBg 
of  Uvea  or  Uea  ( the  northmost),  lifii,  Toka  and  several 
smaJl  islands,  and  Mare  or  Nengone.  They  are  coral 
islands  of  comparatively  recent  elevation,  and  in  no 

£lace  rise  more  than  250  feet  above  the  level  of  the  sea. 
lifu,  the  laigest,  is  about  50  miles  in  length  by  25  in 
breadth.  Enough  of  its  rockv  surfaoe  is  oovered  inth 
a  thin  coatiox  of  soil  to  enable  the  natives  to  grow 
yams,  taro.  bananas,  etc,  fur  their  supportj  cotton 
thrives  well,  and  has  even  been  ezoorted  in  small 
quantities,  but  there  is  no  space  avulaole  for  its  culti- 
vation on  an^  considerable  scale.  Fresh  water  rising 
and  falling  with  the  tide,  is  found  in  certain  large  cav- 
erns, and,  in  faot^  by  sinking  to  the  sea-level  a  supply 
ma^  be  obtained  in  any  part  of  the  island.  The  popu- 
lation, about  7000,  is  on  the  decrease.  The  island 
called  Nengone  by  the  natives  and  Mare  by  the  Inhaln- 
tanta  of  the  Isle  of  Pines  is  about  80  miles  in  circum- 
ference, and  contains  about  6000  souls.  ^Uvea.  the 
most  recent  part  of  the  group,  consists  of  a  <nrole  of 
about  twent^islets  inclosing  a  lagoon  20  milra  in  width ; 
the  largest  is  about  3,0  miles  in  length,  and  in  some 
places  3  miles  wide,  and  the  next  largest  is  about  12 
miles  in  length.  The  inhabitants,  numbering  about 
2500,  export  ooraiderable  quantities  of  cocoa-nut  oil. 

The  Loyalty  ialanden  are  claned  as  HelaaeaiaD;  the 
several  islands  have  each  its  aepaxate  languwe,  and  In  Uvea 
the  one  tribe  nses  a  Samoan  and  the  other  a  Sew  Hebrideaa 
form  of  qwech.  Cwtaia  Cook  passed  to  the  east  of  New 

Caledonia  without  obseiving  the  Loralty  group:  but  it  was 
discovered  soon  afterwards,  and  Dnmont  D'Urrille  laid 
down  the  several  islands  in  hia  chart.  For  maay  yean 
after  their  discovery  the  naUves  had  a  bad  npate  as  dan- 
getons  cannibala.  Chiiftfanity  ma  latrodnoed  into  ^lan 
by  native  teachen  &om  Barotonga  and  Samoa ;  miasionarifla 
were  settled  by  the  London  Uiasionary  Society  at  Hare  in 
1851,  at  Uta  In  1859,  and  at  Uvea  in  1865 :  Boman  Catholic 
missionaries  also  arrived  from  New  Caledonia;  and  in  1884 
the  French,  considering  the  i^uids  a  dependency  of  that 
colony,  formally  institaited  a  commanduit.  An  attempt 
was  made  by  this  offlcial  to  put  a  stop  to  the  Ehuglish  mu- 
Bions  by  violence  y  but  the  report  of  his  condaot  lod  to  80 
much  indignation  in  Australia  and  in  England  thai  the 
Emperor  Napoleon,  on  receipt  of  a  protest  from  Lord  Shaftes- 
bury and  others,  caused  a  commission  of  inquiry  to  be  ap- 
pointed, and  free  liberty  of  worship  to  be  secured  to  the 
Protestant  missions.  A  new  penecution  of  the  Christiana 
in  Uvea,  daring  1875,  called  forth  »  protest  on  the  part  of 
the  English  Government,  and  matters  appear  to  have  stnoa 
improved. 

See  W.  Gill,  Oem  from  the  Coral  Ittarid;  new  edition,  1871 ; 
S.  Macfarlane,  Story  of  the  lAfu  MUrion,  ItfTS. 

LOYOLA,  laNATTCB  de,  St.  Inigo,  the  voongeM 
son  of  Beltran  de  Loyola,  was  bom  in  1 491  at  the  castie 
of  Loyola,  the  fiimily  seat,  situated  on  the  river  Urala, 
about  a  mile  from  the  town  of  Azpeitia,  in  the  prosinoe 
of  Guipuzcoa,  Spain.  He  died  at  Rome  on  July  31. 
1556,  was  beatified  by  Paul  V.  in  1609,  and  canonized 
along  with  Francis  Xavier  by  Gregory  XV.  on  March 
13,  1623,  the  bull  being  published  by  Urban  VUL  on 
August  6.  His  festivu  (duplex)  is  observed  on  July 
31.  See,JESurrs. 

LOZLRE,  a  department  of  Southeastern  France, 
but  belonging  to  the  great  central  plateau,  is  composed 
of  almost  the  whole  of  GSvaudan  and  of  some  parishes 
of  the  old  dioceses  of  Alais  and  Uz^,  districts  all 
formeriy  included  in  the  province  of  Languedoc.  It 
lies  between  44°  6'  and  44"*  58'  N.  lat,  and  between  2* 
58'  and  4°  E.  long.,  and  is  bounded  on  the  N.W.  by 
Cantal,  on  the  N.E.  bv  Haute-Loire,  on  the  K  by 
Ard^he,  on  the  S.E.  by  Gard,  and  on  the  S.W.  by 
Aveyrun,  faaving^  an  extreme  length  of  65  miles,  an  ex- 
treme breadth  oT  50,  and  an  area  of  1996  square  miles. 
Lustre  is  mountainous  throughout,  and  its  avenge 
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deration  mikes  it  the  highest  of  all  the  French  de- 
partments. It  has  three  distinct  regions — the  Ceven- 
oca  to  the  southeast,  the  "oausses"  to  the  sonth- 
wcat,  and  the  mountain  tnots  which  occupy  the  rest. 
The  Cerennee,  forming  the  watershed  between  the 
Garonne  and  Loire  basins  to  the  west  and  that  of  the 
Rhone  to  the  eaat,  begin  (within  Loz^)  with  Mount 
Aigonal,  which  lisea  to  a  height  of  more  than  5100 
feet ;  parallel  to  this  are  the  mountains  of  Boug^,  a 
nnge  hetween  the  rivers  Tarn  and  Tamon,  bold  and 
faarc  on  its  sonthem  &ce.  bnt  falling  gently  awav 
with  wooded  slopes  toward  the  north.  Tothenortn 
4^  the  Tarn  is  the  ran^e  of  Loz^re,  including  the 
peak  of  f^nieb,  the  highest  point  of  the  depart- 
ment (5584  feet).  Further  on  occurs  the  broad 
maishy  plateau  of  Montbel,  from  which  the  water 
drains  soothward  to  the  Lot,  northwards  to  the 
jUlter,  eastward  hy  the  Chassezao  to  the  Ard^e. 
From  this  plateau  extend  the  mountains  of  La 
Hargerido,  a  long  seriesof  undulating  granitic  table- 
lindg,  MTtly  clothed  with  woods  of  oak,  beeoh,  and 
6r,  ana  paitly  oovered  with  pastures,  to  which  the 
flocb  are  bronght  up  from  Lower  Languedoc  in  sum- 
tier.  The  highest  point  (Mount  deRandon)  is  5098 
feet  Adjoining  the  Margeride  hills  on  the  west  is 
the  Tolcuiic  range  of  Aubra&  an  extensive  pastoral 
diitiiot,  where  nomed  cattle  take  the  place  of 
ahcep;  the  highest  point  is  4S26  feet.  The  '*  caus- 
an'  ofLozdre,  having  an  area  of  about  483  square 
miles,  consist  of  extensive  calcareous  tracts,  fis- 
sured and  arid,  but  separated  from  each  other 
by  deep  and  well-watered  gorges,  whose  fi-esh- 
oes  and  beauty  are  in  pleasant  contrast  with 
the  desolate  aspect  of  the  plateaus.  The"caus8e" 
of  Saavetarre,  between  the  Lot  and  the  Tarn, 
no^  &om  3000  to  3300  feet  in  height ;  that  of 
M^iean  has  nearly  the  same  average  altitude,  but 
his  peaks  some  1000  feet  higher.  Between  these 
tvo  caosses  "  the  Tarn  flows  through  a  series  of 
ludseapeB  which  are  among  the  most  picturesque 
and  grand  in  France.  The  Lot  and  the  Tarn,  the 
twomostimportanttributariesofdieCbtrDnne,  both 
have  thdr  sources  in  this  department,  as  also  have 
the  Allier,  the  two  Gardons,  which  unite  to  form  the 
€anl,  the  G^se,  and  the  Chassezao  with  its  affluent 
theAJder.  ThedimateofLoz^revariesgreatly  with  the 
locality.  The  mean  temperature  of  Mende,  the  capital, 
is  below  that  of  Paris ;  that  of  the  mountains  is  anvays 
low,  but  in  the  ' '  causses ' '  the  summer  is  scorching  and 
the  winter  severe ;  in  the  Cevennes  the  climate  becomes 
mild  enough  at  their  base  (656  feet)  to  permit  the  growth 
of  the  olive.  Bain  falls  in  violent  storms,  causing  dis- 
■BtrouB  floods.  On  the  Mediterranean  versant  there 
are  78.7  inches,  in  the  Oaronne  basin  45.5,  and  in  that 
of  the  Loure  only  27.95.  The  general  character  of  the 
department  is  pastoral ;  only  one-fourth  of  the  area  is 
oeeapied  by  arable  land ;  91,500  acres  are  meadow, 
155,700  wood,  and  90,000  chestnut  plantation.  The 
nomber  of  sheep  (which  is  doubled  in  summer)  is 
300,000;  there  are  50,000  head  of  cattle;  and  pigs, 
pnta,  horses,  asses,  and  mules  are  also  reared.  Bees 
are  also  kepL  and,  among  the  Cevennes,  silkworms. 
Hie  export  of  chestnuts  from  the  Cevennea  is  consider- 
ate. Kye  is  the  chief  cereal ;  but  oats,  wheat,  m^n, 
larley,  ud  many  potatoes  are  also  grown.  Great  care 
b  bestowed  on  OTltivation  in  the  vaUeys  adjoining  the 
ArdAche ;  firuit  trees  and  leguminous  plants  are  irri- 
nted  fay  small  canals  ("b^als")  on  terraces  which 
hare  been  made  or  are  maintained  with  much  labor. 
The  department  yields  argentiferous  lead  (VUlefort), 
iates,  sod  mineral  waters,  among  which  those  of 
BifDols  ate  most  frequented.  The  exploitation  of  its 
tntunony,  manganese,  marble,  and  lithographie  stones 
k  undeveloped  as  yet.  The  tufa  of  Mende  is  well 
adapted  forhnilding  purposes.  The  manufactures  are 
nniiBportant  The  population  in  1876  was  138,319. 
urinf;  decreased  by  5000  since  1801,  and  by  a  still 


There  are  about  20,000  I^teetants.  The  arrondisae- 
ments  are  three  (Mende,  Florae,  and  Murvejols),  the 
cantons  twenty-four,  and  the  communes  one  hundred 
and  ninety-six. 

LtlBECK,  a  free  city  of  G«rmany,  situated  in  53" 
5V  N.  lat.  and  10°  41'  E.  long.,  on  a  gentle  ridge  be- 
tween the  rivers  Trave  and  Wakenitz^  10  miles  S.W, 
of  the  mouth  of  the  former,  and  40  mUea  by  rail  N.£. 
of  Hamburg.  Old  LUbeck,  the  chief  emporium  of 
the  Slav  inhabitants  of  Wagria  (East  Holstein),  stood 
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on  the  left  bank  of  the  Trave,  where  it  is  joined  by  the 
river  Schwartau,  and  was  ultimately  destroyed  in  1138. 
Fire  years  lat«r  Count  Adolphus  U.  of  Holstein 
founded  new  LUbeok,  a  few  mUes  farther  up,  on  the 
peninsula  Buku,  where  the  deep  oiurent  of  the  Trave 
18  joined  on  the  right  by  the  Wakenits,  the  broad  emis- 
sary of  the  Lake  of  Ratzebu^.  A  most  excellent 
harbor,  well  sheltered  against  pirates,  it  became  almost 
at  once  a  successful  com_petitor  for  the  commerce  of 
the  Bsltlc.  Its  foundation  coincided  with  the  begin- 
ningof  the  general  advance  of  the  Low  (3«rman  trioes 
of  Flanders,  Friesland,  and  Westphalia  along  the 
southern  shores  of  the  great  inland  sea, — the  second 
great  emigration  of  the  colonizing  Saxon  element.  In 
1140  Wagria,  in  1142  the  country  of  the  Polabes 
(Ratzeburg  and  Lauenburg),  had  been  annexed  hs  the 
HoltssBtas  (the  Transalbingian  Saxons).  From  1166 
onwards  there  was  a  Saxon  count  at  Schwerin.  Frisian 
and  Saxon  merchants  from  Soest,  Bardewieck,  and 
other  localities  in  Lower  Germany,  who  already  navi- 
gated the  Baltic  and  had  their  factory  in  the  distant 
iflle  of  Gothland,  settled  in  the  new  town,  where 
Wendish  speech  and  customs  never  entered.  About 
1157  Henry  the  Lion,  duke  of  Saxony,  forced  his  vas- 
sal, the  count  of  Holstein,  to  give  up  LUbeck ;  and  in 
1163  he  removed  thither  the  tottering  episcopal  see  of 
Oldenburg  (Stargard),  founding  at  the  same  time  the 
dioceses  of  Batz^ur^  and  Schwerin.  He  issued  the 
first  charter  to  the  citizens,  and  deliberately  constituted 
them  a  free  Saxon  community  having  its  own  magis- 
trate, an  inratimable  advantage  over  all  other  towns 
.  .  of  his  dominions.    He  invited  the  traders  of  the  towns 

vciter  number  since  the  end  of  the  17th  cwtury.J  and  realms  of  the  north  to  viut  his  new  market  irw 
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of  toll  and  cuBtonij  provided  his  Bul^ecU  were  promised 
similar  privileges  in  return.  From  the  very  Iw^ning 
the  king  of  Denmaric  granted  them  a  settlonent  for 
thfflr  herring  fisheiy  on  the  coast  of  Sdionen.  Adopts 
ing  the  statutes  of  Soest  in  Westphalia  as  their  code, 
Saxon  merchants  exclusively  ruled  the  city.  In  oon- 
eurrence  with  the  duke's  reeve  they  recognized  only 
one  right  of  judicature  within  the  town,  to  which 
nobles  aa  well  as  artisans  had  to  submit  Under  these 
(Hrcumstances  the  population  grew  rapidly  in  wei^th 
and  influence  by  land  and  sea,  so  that,  when  Heniy 
was  attainted  by  the  emncror,  who  hod  oome  in  person 
to  besiege  Liibeck,  Barharossa,  "in  consideration  of 
its  revenues  and  its  situation  on  the  frontier  of  the 
empuB^"  fixed  by  charter,  dated  September  19,  1188, 
the  Umits,  and  enlarged  the  liberties,  of  the  fi«e  town. 
Evil  times,  however,  were  in  store  when  the  Hohen- 
staufen  dynasty  became  more  and  more  involved  in  its 
Italian  prctjects.  In  the  year  1201  Liibeck  was  con- 
quered py  Waldemar  JL  of  Denmark,  who  prided 
himself  on  the  possession  of  such  a  citv.  But  in  1223 
it  regained  its  liberty,  after  the  king  had  been  taken 
captive  by  the  count  of  Schwerln.  In  1226  it  was  in- 
oorporated  as  an  independent  city  of  the  empire  1^ 
Frederick  II. ,  and  took  an  active  part  with  the  enemies 
of  the  Danish  king  in  the  victory  of  Yomhtivd,  1227. 
The  citizens,  distinguished  by  the  firmness  and  wisdom 
with,  which  they  pursued  their  objects,  and  fuU^  con- 
scious tibat  they  were  the  pioneers  of  civilization  in  the 
lurbarian  regions  of  the  northeast,  repelled  the  per- 
sistent encroachments  of  their  dynastic  neighbors  alike 
in  Holstoin  and  in  Mecklenburg.  On  the  other  hand 
Uieir  town,  being  the  prindpid  emporium  of  the  Baltic 
bv  the  middle  of  the  13th  century,  acted  as  the  firm 
afiy  of  the  Teutonio  kniehts  in  f^vonia.  Generation 
tner  generation  of  crusaders  embarked  to  found  new 
cities  and  new  sees  of  Low  German  speech  among  alien 
and  pagan  races :  and  thus  in  the  course  of  a  century 
the  commerce  of  Liibeck  had  fully  supplanted  that  of 
Westphalia.  In  close  connection  with  the  Germans  at 
Wisby,  the  oapital  of  Gothland,  and  at  Biga,  where 
thcv  had  a  house  from  1231,  the  people  of  Liibeck 
with  their  armed  vesseb  scoured  the  sea  between  the 
Trave  and  the  Neva.  They  were  encouraged  by  papal 
bulls  in  their  brave  contest  for  the  rights  of  property 
in  wrecks,  and  for  the  protection  of  snipping  against 
pirates  and  slave- hunters.  Before  the  close  of  t^e  cen- 
tuiT  the  statutes  of  Liibeck  were  adopted  by  most 
Baltic  towns  having  a  German  population,  and  Wish^ 
raised  h^r  protest  m  vain  that  the  city  on  the  Trave 
had  become  the  acknowledged  court  of  appeal  for 
nearly  all  these  cities,  and  even  for  the  German  settle- 
ment in  Russian  Novgorod.  In  course  of  time  more 
thui  a  hundred  places  were  embraced  in  this  relation, 
the  hut  vestwes  of  which  did  jiot  disappear  until  the 
beginning  of  the  18th  oentuiy.  Hitherto  only  inde- 
pendeht  merchants,  individual  Westphalian  and  Saxon 
citizens,  had  flocked  together  at  so  many  outlying 
posts.  From  about  1299  Liibeck  presided  over  a  league 
of  Mties,  Wismar,  Bostock,  Stralsund,  Ghrei&wald,  and 
some  smaller  ones,  commonly  called  the  Wendish 
towns.  A  Hansa  of  towns  became  heir  to  a  Haasa  of 
traders  simultaneously  on  the  eastern  and  the  western 
sea,  after  Liibeck  and  her  confederates  had  been  ad- 
mitted to  the  same  privileges  with  Cologne,  Dortmund, 
and  Soest  at  Bruges  and  m  the  Steelyards  of  London, 
I^rnn,  and  Boston.  Such  progress  of  civic  liberty  and 
federal  union  held  its  own,  chiefly  along  the  maritime 
outskirts  of  the  empire,  rather  against  we  will  of  king 
and  emperor.  Nevertheless  Rudolf  of  Hapsburg  and 
several  of  his  successors  issued  new  charters  to  Liioeck. 
Ghariea  IV.,  who,  like  his  son  after  him,  deliberately 
exposed  all  confederacies  of  the  Franconian  and 
Dwabian  towns  in  Upper  Germany,  surrendered  to 
die  munioipai  government  of  Liibeck  the  little  that 
remained  of  imperial  jurisdiction  by  transferring  to  l 
them  the  chief  responnbility  for  preserving  the  pablio 
peaoe  within  the  somrandiog  tomtoriee.   Under  thesej 


drcumstanoes  the  citizens,  like  independent  members 
of  the  empire,  stood  valiantly  together  with  their  nstw 
towns  against  encroaching  princes,  or  joined  the  princes 
against  the  lawless  fireebooters  of  the  nobility.  As 
early  aa  1241  Ltlbeck,  Hambu^,  and  Soest  had  com- 
bined to  secure  their  common  highways  against  robber 
knights.  Solemn  treaties  to  enforce  the  pubUo  peace 
were  concluded  in  1291  and  1338  with  the  dukes  of 
Brunswidc,  Mecklenburg,  and  Pomeronia,  and  the 
counts  of  Holstoin.  From  Liibeck  families,  the  de- 
scendants of  Low  Gennan  immigrants  with  a  certain 
admixture  of  patrician  and  even  junker  blood,  arwe  a 
number  of  wise  councillois,  keen  diplomatists,  and 
brave  warriors  to  attend  almost  incessantly  the  many 
diets  of  the  leagoe,  to  dende  squftbUes,  petty  or  grave, 
of  its  members,  to  interfere  with  shrewd  oonsistency 
when  the  authorities  in  Flanders,  or  king  and  pariia- 
ment  in  England,  touched  their  ancient  commercial 

Erivil^^,  to  take  the  command  of  a  fleet  against  the 
tngs  of  Norway  or  Denmark.  Though  the  great 
federal  armament  against  Waldemar  IV. ,  the  destroyer 
of  Wisby,  was  decreed  by  the  city  representatives  as- 
sembled at  Cologne  m  1367,  Liibeck  was  the  leading 
spirit  in  the  war  which  ended  with  the  surrender  of 
Copenhagen  and  the  glorious  peace  concluded  at  Stral- 
sund on  24th  May,  1370.  Her  burgomaster,  Bnm 
Warendorp,  who  commanded  in  person  the  combined 
naval  and  land  forces,  died  bravely  in  harness.  In 
1368  the  seal  of  the  city,  a  double-headed  impraisl 
eagle  (which  iu  the  14th  century  took  the  place  of  the 
more  ancient  ship),  was  expressly  adopted  as  the 
common  seal  of  the  confederated  towns  {civitateMtnari- 
fMixe),  some  seventy  of  which  had  united  to  bear  the 
brunt  of  the  strife.  By  and  by,  however,  towards  the 
end  of  the  15th  century,  the  power  of  the  Hanseade 
Lengue  be^n  slowly  to  decline,  owing  to  the  rise  of 
Burgundy  in  the  west,  of  Poland  and  Rusfria  in  the 
east,  and  the  emancipation  of  the  Scandinavian  king- 
dom from  the  fetters  of  the  union  of  Calmar.  SlQl 
Liibeck,  even  when  neariy  isolated,  stmve  manfully  to 
preserve  its  predominance  in  a  war  mth  Bounsrit 
(1501-12),  supporting  Gustavus  Yasa  in  Sweden,  lord- 
ing it  over  the  north  of  Europe  during  the  yean  1534 
aiul  1535  in  die  person' of  Jiirgen  WuUenwever,  the 
demoorario  burgomaster,  who  professed  the  mart 
advanced  principles  of  the  Reformation,  and  engag- 
ing with  Sweden  in  a  severe  naval  war  (1563-70). 
Before  the  end  of  the  century  the  old  privileges 
of  the  London  Steelyard  were  definitely  suppressed 
by  Elizabeth.  As  early  as  1425  the  regular  shoals 
of  herring,  a  constant  source  of  eariy  wealth,  b^an 
to  forsake  the  Baltic  waters.  Later  on,  by  the  dis- 
covery of  a  new  continent,  general  commerce  was  di- 
verted into  new  direcUons.  Finally,  with  the  Thirty 
Years'  War,  misfortunes  and  rain  came  thiok.  The 
last  Hanseatio  diet  met  at  Liibeck  in  1630,  shortly 
after  Wallenstan's  nnsncoessfbl  attack  on  Stnlsnnd: 
and  frcon  t^at  time  menuless  sovereign  powers  stopped 
free  interoouise  on  all  sides.  Danes  and  Swedes  bst^ 
tied  for  the  possession  of  the  Sound  and  its  heavy 
dues.  The  often-changing  masters  of  Holstoin  and 
lAuenburg  abstracted  much  of  the  valuable  landed 

groperty  of  the  city  and  of  the  chapter  of  Liibeck. 
till,  towards  the  end  of  the  18th  century,  there  were 
signs  of  improvement.  Though  the  Danes  tempora- 
rily occupied  the  town  in  1801,  it  preserved  its  free* 
dom  and  guned  some  of  the  chaptn  lands  when  the 
imperial  constitution  of  Germanv  was  broken  up  by 
theActofFebmar725, 1803.  Tradeandoommeroepros- 
pered  marvellonsly  ibr  a  few  years.  But  in  November, 
1806,  when  General  Bliicher,  retiring  from  the  oatss- 
trophe  of  Jena,  had  to  cafntulato  in  the  vkuuty  oS 
Liibeck,  the  town  was  taken  and  sacked  by  the  enemy. 
Napoleon  annexed  it  to  the  empire  in  December,  1810. 
But  it  rose  against  the  French.  March  19,  1813,  was 
reoocupied  by  them  till  the  5th  DeoembeTj  and  was 
ultimately  dedored  a  free  and  Hanse  town  or  the  Ger- 
man Gcmfederation  by  the  Aet  of  Vienna,  June  9, 181 


Digit 


zed  by  Google 


LfBECK. 


36 


The  HaDseatio  League,  however,  having  ne^er  been 
uffioally  dissolved,  LUbeck  still  emoyed  ita  traditional 
oonnection  with  Bremea  and  Hamburg.  In  1833  they 
sold  their  common  property,  the  London  Steelyard. 
Till  1866  they  enlisted  bv  special  contract  their  mili- 
tary  contingents  for  the  German  Confederation.  Down 
to  the  year  1879  they  had  their  own  court  of  appeal  at 
Liibetx.  The  town,  however,  joined  the  Prussian 
Customs  Union  as  well  as  the  North  German  Union 
in  1866,  profiting  by  the  final  retirement  from  Hol- 
■tran  andXanenburg  of  the  Danes,  whose  intorference 
had  jmrentcd  as  long  as  possiUe  a  direct  railroad  be- 
tween Ltibock  and  Ilamburg. 

Labeck  through  man^  chaiifres  In  the  coane  of  eight 
centuries  has  preeerrcd  its  republiqan  goTernmcnt.  At  the 
flnt  rise  of  the  town.  Justice  was  administered  to  the  in- 
hBbituits  by  the  vogt  (reeve)  of  the  count.  Simultaneonsly 
with  the  incorporatioD  by  Henry  the  Lion,  who  presented 
the  eitlsens  with  the  privileges  of  mint,  toll,  and  market 
of  their  own,  there  appears  a  magistracy  of  six  persons, 
elected  probably  by  the  reeve  from  the  adtoffen  (teabini, 
mrM  Jtominu).  The  members  of  the  town  council  had  to 
M  fiwmen,  born  in  lawful  wedlock,  id  the  enjoyment  of 
ftiee  property,  and  of  unstained  repute.  Vassals  or  servants 
of  any  lord  and  tradespeople  were  excluded.  A  third  of 
the  number  had  annually  to  retire  for  a  year,  >o  that  two- 
thirds  formed  the  sitting,  ibe  other  third  the  reposing 
eoonclL  By  the  middle  of  the  13th  eentur^  there  were 
two  burgomasters  (magitiri  burgenaiuM,  wagistn  ctnum,  pro- 
vomndet).  Meanwhile  the  number  of  magistratee  (eonndta) 
had  largely  increased,  but  was  indefinite,  ranging  from 
twenty  to  forty  and  onwards.  The  council  appointed  its 
own  offloen  In  the  varioaa  branches  of  the  administration, 
— chancellor,  chaplain,  surgeon,  ttadtiterivtre  (recorders), 
notaries,  aeoretarica,  marshal,  constable,  keeper  of  the  ord- 
nance, messengers,  watchmen.  }n  the  fhce  of  so  much 
•olf-govemment  the  togt  by  and  by  vanished  completely. 
He  u  1^  no  means  to  be  confounded  with  the  reet»r,  a 
neighboring  prince,  whom  the  Lubecken  occasionally 
adopted  as  their  honorary  goardian.  There  were  three 
elanes  of  inhabitants— foil  freemen,  half  freemen,  guests 
or  foreigners.  Fettle  of  61av  origin  being  considered  un- 
fine,  all  intermarriage  with  them  tainted  the  blood.  Hence 
nearly  all  surnames  point  to  Bason,  especially  Westphalian, 
and  even  Flemish  descent. 

Since  the  end  of  the  13th  century  the  city  has  been  en- 
tered by  the  same  gates  and  traversed  by  the  same  streets 
as  at  the  preaont  day.  Stately  cburchee  of  the  Qothic 
older  in  glased  brick  rose  slowly, — last  not  least  St.  Mary's 
or  Dm  Satiukirehe  close  to  the  fioMAau*  (town-hall)  and  the 
spacious  market-place  with  its  long  rows  of  booths  and  the 
l^ory.  Within  its  precincts  is  the  Dom  (cathedral)  dedi- 
sated  to  St.  Nicholas,  the  patron  saint  of  navigators;  In 
Protestant  times  down  to  1803  the  secularized  chapter  was 
generally  presided  over  by  a  prince  of  the  ducal  house  of 
Gottorp.  There  were  magniflceat  convents  of  the  Domi- 
nicans, the  Franciscans,  and  the  nuns  of  St.  Clara.  The 
popnli^ion,  when  the  city  and  the  Hansa  were  In  full  power, 
about  1400,  can  scarcely  have  been  under  80,000.  But  such 
prosperilTf  was  not  obtained  by  foreign  commerce  alone, 
though  this  was  the  occupation  of  the  upper  classes:  the 
JmUter  or  Zirh^  company,  a  sort  of  patriciate  (since  1379) ; 
the  merdiant  company,  also  patricians,  but  mostly  "  ren- 
tiers;" the  "nations"  of  the i^ergm/aftrflr,  SdumtTifahrer, 
Jimgoro^aJtrar,  Eigafakrer,  ^odiKolmfaJvrer.  From  the  very 
tiegioning  various  tradespeople  and  handicraftsmen  had 
■ctUed  in  the  town,  all  of  them  fTeemen,  of  Gennan  pa- 
rentage, and  with  property  and  houses  of  their  own. 
Though  not  eligible  for  the  coao'^i!,  they  shared  to  a  cer- 
tain extent  iu  the  self-govemment  through  the  aldermen 
of  each  corporation  (asU,  offlcium,  guild),  of  which  some 
imtear  as  early  as  the  statutes  of  1240,  and  many  more 
Mua  and  disappear  in  course  of  time  under  authority  of 
the  council  and  the  guidance  of  certain  police  magistrates 
(w^tAtmm).  A  number  still  exist,  and  own  their  old  pic- 
tareaque  gable  honaes.  The  rolls  of  nearly  all  have  been 
kept  most  earaftilly.  Naturally  there  arose  much  Jealonsy 
between  the  guilds  and  the  aristocratic  companies,  which 
exclusively  ruled  the  republic  After  an  attempt  to  upset 
the  merchants  had  been  suppressed  in  1384,  the  guilds  suc- 
ceeded under  more  favorable  circumstances  In  1408.  The 
old  patrician  council  left  the  city  to  appeal  to  the  Hania 
uid  to  the  Imperial  authorities,  wbileanew  council,  elected 
chiefly  from  the  guilds,  with  democratic  teudendes,  took 
their  place.  In  1416,  however,  tbere  was  a  complete  restor- 
ation, owing  to  the  interference  of  the  confederated  cities 
and  «f  two  kinffs  of  the  Bomans,  Bopert  and  Siginmsd. 


The  aristocratic  government  was  expelled  a  second  time 
when  democracy  and  religions  sectarianism  got  the  upper 
hand  under  the  dletatonOi^  of  WuUenwaver,  till  the  idd 
order  of  things  was  once  more  re.«stabll8hed  in  153&> 
Nevertheless  the  mediteval  church  had  been  finally  sup- 
planted by  the  Lutheran  Befonuation,  and  the  tendency  to- 
increase  the  political  privileges  of  the  commonalty  ap- 
peared again  and  again.  Iu  the  eonstitntlon  of  1669,  under 
the  pressure  of  a  great  public  debt,  the  seven  upper  compa- 
niee  yielded  to  (8)  the  QewrndtekMidw  (merchant  tailors)^ 
(9)  the  grocers,  (10)  the  brewers,  (11)  the  mariners,  and  (12) 
the  combined  four  great  gnildk  vis.,  the  smithL  bakers, 
tailors,  and  shoemakers,  a  speciBed  snare  in  the  flnandar 
administration.  Nevertheless  they  continued  to  choose  the; 
magistrates  by  co-optation  amoug  themselves.  Three  of 
the  four  burgomasters  and  two  of  the  sonatofs,  however, 
henceforth  had  to  be  graduates  in  law.  Their  constitution,  ■ 
set  aside  only  during  the  French  ascendency,  has  subse- 
quently been  slowly  reformed.  From  1813  senatorial  and" 
civic  deputies  Joined  in  the  administration  of  an  aunnaP 
bndget  of  income,  expenditure,  and  public  debt.  But  the 
reform  committee  of  1814,  of  which  the  ol^ect  was  to  snh' 
stitnte  for  the  rule  of  the  old  companies  a  wider  participa- 
tion of  the  citizens  in  their  common  afihlia  (most  of  thv 
learned  profossions,  many  proprietors,  and  the  snburbaa 
population  being  without  any  representation),  had  made 
very  little  progress,  when  under  the  pressure  of  the  events 
of  the  year  1848,  a  representative  assembly  of  one  hundred 
and  twenty  members,  elected  by  anivenal  suffrage,  ob- 
tained a  place  beside  the  senatorial  government.  By  the 
constltntion  of  the  29th  December,  18i>l,  the  senate,  for 
which  all  citlsens  above  thirty  years  of  age  are  eligible, 
has  at  present  fourteen  members.  Eight  must  be  taken 
from  the  learned  professions,  of  whom  six  have  to  be  law- 
yers, while  of  the  rest  five  ought  to  be  merchants.  Everr 
second  year  the  offices  and  departments  are  redistributed, 
to  be  in  most  cases  administered  conjointly  with  deputies 
of  the  assembly.  The  president  of  the  senate,  chosen  for 
two  years,  retains  the  old  title  of  burgomaster.  The  mem- 
bers of  the  assembly,  which  participates  in  all  pnblio  aflhirs, 
are  elected  for  six  yean,  and  must  be  summoned  at  least 
six  times  a  year,  while  a  committee  of  thirty  members 
meets  every  fortnight  simultaneously  with  the  periodical 
sessions  of  the  senate.  These  truly  democratic  institutions 
have  been  scarcely  at  all  modified  by  the  resuscitation  of 
the  German  empire  under  the  king  of  Prussia,  But  evi- 
dently  the  ancient  republic  has  lost  some  Important  attrl< 
bntesof  a  sovereign  state  by  giving  up  ita  own  military 
contingent.  Its  right  of  levying  customs,  its  coinage,  ita 
postal  dues.  Its  Jniucature,  to  the  new  national  empire.  On 
the  other  hand,  It  has  preserved  its  municipal  self-goverL.- 
ment  and  its  own  territory,  the  Inhabitants  of  which  now 
enjoy  equal  political  privilogee  with  the  citizens.  The, 
territory,  of  about  5^  German  square  miles  (116  Eng.  sq. 
m.),  iMrtiy  extends  towards  the  mouth  of  the  river  Trave, 
where  the  borough  of  Travemiinde  has  been  the  property 
of  Lubeck  since  1329,  and  partly  consists  of  nnmerons  vil- 
lages, manors,  farms,  and  com,  pasture,  and  forest  land^ 
scattered  over  the  adjoining  iwrtlons  of  the  duchies  of 
Holstein  and  lAuenbnrg.  llie  manor  and  borough  of 
Bergedorf  on  the  Elbe,  1$  German  sqnaie  miles,  long  held 
by  Lubeck  In  common  with  Hamburg,  was  ceded  to  the 
latter  by  treaty  of  Ist  July,  1867.  The  lands  which  remain 
to  Lubeck  are  thinly  peopled,  for,  according  to  the  census 
of  1875,  of  the  t«tal  of  66,912  inhabitants  44,799  Uved  in 
Lubeck  itself.  The  vast  majority,  55,693,  are  Lutheran 
Protestants,  whose  service  oontinnes  In  the  magnificent 
city  churches,  the  cathedral,  two  parishes  at  Travemiinde. 
ana  the  four  country  parishes.  A  celebrated  high  school 
(gymnasium)  is  situated  in  the  spacious  buildiugs  of  St. 
Catharine,  formerly  the  house  of  the  Franciscans.  The 
charitable  institutions  enjoy  a  large,  well-administered 
property,  chiefly  the  lands  of  themonastery  of  St.  John  and 
the  hospital  of  the  Holy  Ghost.  Since  1789  there  has  ex- 
isted a  "  Gesellschaft  znr  Beforderung  Oemelunutnger 
Thatigkeit,"  with  a  branch  union  for  the  history  and  the 
antiquities  of  LQbeck,  which  has  collected  a  valuable  mu- 
seum and  promotes  important  historical  publications,  the 
materials  of  which  are  ftvpt  In  the  most  unique  municipal 
archives  In  existence.  The  income  and  expMiditnre  of 
the  Lubeck  budget  of  1881  balance  with  2,739,388  marks; 
the  public  debt  amounts  to  23,804,913  marks. 

The  mannfactures  of  the  town  are  numerous,  but  not 
large  or  Important  (woollen,  linen,  cotton,  and  silk  goods, 
leather  wares,  budware^  tolnco),  and  preserves).  The 
commerce,  on  the  other  hand,  is  considerable,  the  chief  ex< 
ports  being  com,  cattle,  wool,  timber,  and  iron;  while 
wines,  silks,  cottons,  hardware,  colonial  products,  and  dyo- 
stnn  are  imported.  There  is  regular  steamship  communi- 
cation with  Copenhagan  and  the  Baltic  ports,  and  four  lines 
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of  Rtilwfty  convergo  in  LGbeok.  8inm  tiie  deepening  of 
the  Trave  (1860-64)  Mk-going  tklft  can  oome  up  to  Lubeck 
ItKlT;  tormtrlj  thej  required  to  anloid  at  TraTemande. 
In  1H78  the  local  anipping  of  Lnbeck  unonated  to  46  vw- 
mIh  of  10,228  aggr^te  tonnage  (27  Btaamers,  1604  horse- 
power, 6483  tons).  In  1877. 2302  tamoIs  (981  Bteamen)  with 
a  tonnage  of  901,910  enteretl,  and  2332  vewela  (979 steamers) 
with  a  tonnage  of  307,667  cleared  the  port. 
Bee  OxUx  DMomaUeiu  LKbeuMU,i  toU.,  181»«1 :  C.  W.  Ptull, 

Waltz,  LUlMck  imter  JUrom  mtOenuner,  s  toU.,  18SQ,  1866;  W. 
MuubI'i  "LObe^"  In  Blontwhll  and  Tntet.Dtnlaeliet  SUiat»- 
worterhMA,  It.  p.  Tn:  Wahimann,  Did  ittatn  IAAmUkAoi  ZutA 
TcaM,im:  D.SchMte.JteJiHMwMdtewiidggiijg  Waidmar  von 
DOMmark,  1S70.  (B.  P.) 

LUBLIN,  a  town  of  RuBsian  Poland,  capital  of  the 
proTkce  of  same  name,  60  mHes  southeast  of  War- 
saw, on  the  BiBtntyca,  a  tribataiy  of  the  Wieprz.  It  is 
the  most  important  to^  of  Pohnd  alW  Waraav  and 
Lods.  It  has  an  old  citadel,  mao^  ohnroheft,  and  sev- 
eral educational  and  oharitable  institutions,  and  it  is 
the  see  of  a  bishop.  LuUin  is  one  of  the  chiw  oentres 
of  the  manufacture  of  thread-yarn  and  of  linen  and 
hemp  goods  (to  the  value  of  more  than  j^S0,O0O),  as 
well  as  of  woollen  stuffs ;  there  is  also  an  active  trade 
«n  corn  and  oattle.  The  three  annual  fairs  have  a  cer- 
tain importance  fbr  the  neighboring  district  The 
|)opulation  in  1873  was  28,9(X),  and  is  rapidly  increas- 
ing. 

The  d&te  of  the  foundation  of  Lablin  is  onknown,  bat  It 
-wai  In  existence  in  the  10th  centary,  and  has  a  chnrch 
which  it  is  said  to  have  been  built  in  986. '  During  the 
time  of  the  Jagellons  it  was  the  most  important  cl^  be- 
tween the  Vistnla  and  the  Dnieper,  bttving  40,000  inhabi- 
tants (70,000  according  to  other  authoritiee),  and  keeping  in 
its  hands  all  the  trade  with  Podolia,  Volfaynia,  and  Bed  Bus- 
aia.  Indeed,  the  present  town  it  surrounded  with  heaps  of 
ruins,  which  prove  that  it  formerly  covered  a  much  larger 
mrea.  But  it  was  fVequentl?  destroyed  by  the  inroads  of 
Tartars  and  Coosacka.  In  166^  and  1569  it  was  the  seat  of 
the  stormy  convention  at  which  the  union  between  Poland 
and  Lithuania  was  decided.  In  1702  another  convention 
was  held  in  Lublin,  in  favor  of  Augustus  II.  and  against 
Charles  XII.,  who  carried  the  town  by  assault,  giving  It 
over  to  his  army  to  be  plundered,  and  stayed  for  six  weeks 
at  Jacobowice,  the  estate  of  Prince  Lubomirsky,  In  the 
immediate  neighborhood.  In  163L  Lublin  was  taken  1^ 
the  Bussiaus  after  a  battle.  The  whole  surrounding  ooon- 
try  is  rich  in  historical  Temlnlseenees  of  the  staigBle  ot 
Folud  for  independence. 

LUBRICANTS  are  fluids  which  are  interposed  be- 
tween solid  machine  sur&oes  that  are  required  to  slide 
on  each  other.  The  oljject  is  to  lessen  the  friction, 
which  is  injurious  both  in  wearing  away  the  surfaces, 
and  thus  destroying  the  fit  between  them,  and  in  dis- 
sipadng  and  rendering  useless  part  of  the  energy  trans- 
mitted through  the  machine.  The  difference  between 
the  wear  on  unlubricated  and  that  on  lulnicated  sor^ 
fihoes  is  80  serioufl  that  a  comparison  between  the  cost 
«f  lubrication  and  the  money  saving  in  ayoidanoe  of 
repain  is  superfiuous.  But  the  differenoe  in  the  wear 
when  two  different  lubricants  are  used  is  not  ver;r 
great,  and  the  proper  choice  between  die  two  lubri- 
cants depends  on  a  comparison  of  their  oost  with  the 
amount  of  working  power  they  save  from  dissipation. 
If  the  price  of  oil  per  g^lon,  inclusive  of  wages 
for  its  application  to  the  journals,  etc.,  be  jj,*  if 
in  order  to  lubricate  as  wedl  as  can  be  done  with 
this  oil  any  one  working  snrface  or  set  of  such  aur- 
fboes.  it  is  necessaiT  to  use  the  fraction  of  a  gallon 
of  oil  per  hour ;  if,  with  Uie  use  of  this  quantity  of 
the  oil,  there  is  still  wasted  in  friction  at  these  sanaces 
H  horse-power  j  and  if  the  cost  in  foAj  water,  wages, 
repain,  et&,  of  the  woridng  enei^  is  P  per  hour 
^ex  horse-power;  then  the  money  loss  per  hour 
caused  by  the  friction  lapg  -f-  PH.  By  ctmiparing  the 
values  of  this  quantity  for  two  oils,  it  can  be  deter- 
mined which  it  is  more  advantageous  to  use.  Of  the 
commonly  used  oils,  the  higher  priced  are  much  more 
«ffi(uent  as  lubricants.  If  two  oUs  of  which  the  same 
amount  reqmres  to  be  used  have  Uie  prices  pi  and  Pi, 
■ad  allow  Hi  and  hone-power  to  be  wasted,  then 
the  moncgr  adrantage  to  be  guned  per  hour  by  uaing 


the  first  (the  higher  priced)  rather  than  the  wooaaA  i* 
P(H,-Hi)-(p,-p,)^.   This  is  posiaveif 

Hi  -  Hi  ^  j>i  -  yi 
P  ■ 

If  this  inequality  is  found  not  to  be  true  in  any  apeaal 
campariaon,  then  the  cheaper  oils  should  be  used.  P 
varies  from  }d..  to  over  l^d.,  according  to  the  daas  of 
engine  and  boiler  and  to  the  good  or  bad  management 
of  the  worlcs,  while  pi-pi,  in  oomparin^  the  eztzemea 
of  cheap  and  expensive  oommeniai  lubncanta,  amoants 
to  2s.  6d.  or  more. 

To  compare  the  advantage!  of  uang  a  larger  or 
smaller  amount  of  the  same  oil,  let  gi  and  oe  the 
quantities  used,  and  the  resulting  wastes  m  horse- 
power be  Hi  and  H,.  Then  the  use  of  the  larger 
quantity  gi  will  be  eoonomioal  if 

P(H,-HO-iK*i-J»)>0;  or^J:5.'>|. 

Considering  the  meaning  of  this  inequality  in  the  two 
oases  of  a  high-{Hcioed  and  of  a  low-priced  oil  in  th« 

former  case  p  has  a  larger  value,  while  —  'has  also 

a  larger  value  than  in  the  l^ter  case,  in  ^th  eases 
this  latter  fr^ion  decreases  with  increase  of  p'l ;  but  it 
decreases  more  rapidly  in  the  case  of  a  high-priced 
than  in  that  of  a  lower^prioed  oil,  because  the  former 
is  a  better  lubricator.  Thus  with  the  dearer  oil  the 
limit  beyond  which  it  is  uneconomical  to  increwa  the 
oonsumptiwi  of  oil  is  reached  soona  Uian  with  the 
cheaper,  and  it  follows  that  of  the  cheaper  oils  it  is 
best  to  use  a  la^  quanUtyt  while  of  the  deajrer  a 
smaller  amount  is  what  is  most  usefully  employed.  If 
the  law  according  to  which  H  varies  with  g  be  found 
for  any  oil,  by  experiment  or  otherwi8&  then  the  ezaot 
meet  economical  quantity  can  be  found  differentia- 
^°SPff  +  PH  with  respect  to  g^  and  equatang  the 
dioerential  ooeffident  to  zero ;  Urns 


dSL. 


dg 


when  —  ia  ocpressed  in  trams  of  9,  ffivea  this  isoit 

economical  value  of  j^.  An  example  of  the  actual 
values  of  the  quantities  involved  in  these  formulas  ia 
fpven  by  an  experiment  1^  Van  Cleve  on  a  Journal  6 
inches  in  diameter  by  7  inches  long,  in  wnidi  the 
coefficient  of  friction  was  found  to  be  about  .077,  and 
there  was  wasted  3.4  hone-power  when  .028  of  a  gat 
Ion  was  used  per  hour. 

Of  the  animal  oils  and  fots  suitable  for  htlnieaiaoii 
those  commonly  used  are  speim,  lard,  neat's-foot,  tal- 
low, and  common  whale  oiL  Of  vegetable  oils  olive, 
cotton-seed,  and  rape-seed  are  extensively  employed, 
the  &!8t  mostly  in  those  countries  where  the  oUve  ia 
grown,  and  generally  in  the  pure  condition,  while  the 
last  two  are  more  used  for  mixing  with  higher  class 
and  more  expensive  oils.  Various  fish  oils  are  also 
much  naed,  and  minei^  oils  now  form  a  large  propor- 
tion of  the  many  lubricating  oompositions  that  are  in 
use.  For  maduneiy  where  considerable  pressure  ia 
exerted  between  the  bearing  oorfaoes  the  mineral  oils 
are  too  thin,  or,  aa  it  is  termed,  are  too  wanting  ia 
"body"  to  be  quite  BuitaUe  without  bang  mi»d  with 
an  animd  or  veoetaUe  oil.  Unless  a  lubricant  haa 
conridenble  "body,"  it  is  quickly  pressed  ont  of  the 
bearing,  and  an  unneoessaiiiy  rapid  supply  has  to  be 
provided.  The  same  oil  may  m  used  several  times 
over,  and  several  ingenious  dengns  of  bearing  far 
rotating  shafts,  such  aa  Player  Brothers'  or  Ta^or  k 
Challen's,  whereby  the  shaft  itself  ab  it  runs  round 
continually  pumps  up  again  to  the  top  of  the  bearing 
the  oQ  that  has  once  been  used,  have  been  very  suo- 
oessful  in  practice.  If  an  automatic  arrangement 
this  sort  ia  not  employed,  the  oil  dripping  from  the 
bMciag  should  be  euleoted  in  a  pan  and  used  agun  to 
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iQ  the  oil-cups.  The  oil  gets  gradually  worn  out  aa  a 
Ubfioant  hy  Deooming  filled  vith  dirt,  jpaxtiy  the  dust 
the  atnuMi^iers  uid  partly  the  nunate  mm  and 
kaas  diiBt  tlut  ie  eoii^iially  rubbed  off  the  bearing 
tnifueea.  Oib  that  have  been  used  two  or  three  times 
ean  be  to  a  oertwn  extent  repuiified  hv  washing  in  a 
a  sohition  of  carbonate  of  soda  or  potash  and  ohloride 
qS  ealdam  in  boiling  water.  But  it  must  not  be  sup- 
posed that  with  repurification  an  oil  may  be  used  an 
indefinite  tiine  as  a  mbrioant  A  large  portion  of  it  is 
aetaafly  evaporated  by  the  heat  caused  by  the  fiietion 
st  the  jooroal,  and  the  uneraporated  portion  seems  to 
vndergo  some  chemical  change  iiyurious  to  its  lubri- 
atiDK  pTOpertaesL  Vegetable  oils  are  peenliarly  rich 
in  TMsnle  constituents,  and  it  is  this  not  probably, 
«nn  mora  than  the  greater  oheapnees  of  mineral  oils, 
HjA  bas  led  to  the  urgel:^  increased  use  of  the  latter 
hi  the  lubrication  of  machinery. 

The  quality  of  an  oil  may  foe  tested  by  bhemical  anahr- 
bb;  by  measurement  of  denaty  and  visoosityj  by 
onerration  of  the  temperature  necessary  for  ignition 
bthe  atmosphere,  or,  as  it  is  called,  the  "fiashing" 
temperature;  by  observation  of  the  succession  of 
icnied  patterns  produoed  when  a  single  drop  of  the 
eu  is  let  &11  upon  the  surftee  of  pure  water  in  a  clean 
dish:  by  the  measurement  of  the  temperatures  to 
which  a  journal  rises  when  runninR  at  different  speeds 
and  under  diffnent  pressures,  ana  when  supplied  with 
a  giren  amount  of  the  lubricant  per  minute ;  and  by 
the  measurement  of  the  coefficient  of  ftietion  at  the 
I  joomal  with  vaiyiog  speeds  of  rotation  and  pres- 
The  last  two  methods  of  test  are  the  most 
interesting  and  direct^  useful  from  a  mcchamcal  point 
<rf  view,  1.  ft,  orainderuig  the  oil  as  a  lahrieant  simply. 

The  niachine  dwlgned  aod  used     Professor  Tborston  of 
tiie  SteTem  Inatitate  of  Techaotogy  is  the  best  that  has  yet 
bMn  erautrueted  to  carry  ont  these  tests.   In  It  a  spindle 
hteTolTedlnhoriiontal  beariagi  by  a  belt  from  the  mai  a 
diait  of  the  workshop  of  the  Inaatote.  OnflieoTerbaDging 
•nd  <tf  this  spindle  is  formed  » jonmsl  from  which  is  hang 
s  hesTtly- weighted  rod.  The  bearings  in  this  rod  bj  which 
U  hangs  on  the  jonmat  are  of  brass,  and  the  two  halves  are 
mssed  down  upon  the  journal  with  any  desired  pressuie 
Vf  means  of  »  spiral  spring  placed  in  the  centre  of  the  rod. 
Tne  weight  of  this  pendnlmn  prevents  it  revolving  along 
witii  the  spindle,  bat  the  firictlon  at  the  Joarual  deflects  the 
Mdolam  from  the  vertical  through  an  angle  whose  sine 
■  amMsnieof  thefrlctional  effort.  There  is  also  inserted 
ia  the  bearings  a  thermometer  by  which  the  effect  of  the 
friction  in  increasing  the  temperature  ia  observed.  With 
this  machine  Frofeasor  ThnrBtoo  bas  obtained  extremely 
tateresting  results  regarding  tbe  variation  of  the  coefficient 
iffrietioB  with  temperature,  nreasare,  and  velocity  of  mb- 
Uog.  TlMse  are  aammarized  as  follows.   With  great  in- 
tend^ of  preasnre  and  low  velocity,  the  friction  increases 
as  the  temperature  it  raised ;  bat  for  each  low  velocity  the 
nte  of  inereaee  of  friction  with  temperatnre  becomes  slower 
H  the  preasnre  diminishes,  and  becomes  zero  at  a  certain 
Hmit  of  pressure  which  is  higher  the  higher  tbe  velocity 
ia  With  high  velocities  the  variation  of  friction  with  tem- 
fstnie  is  in  the  of^msite  direction  within  tbe  limits  of 
fjiMBaie  commonly  need.  Again  at  a  given  temperature 
aad  a  given  pressure  the  friction  first  decreases  very  rap- 
idly with  increase  of  velocity,  and  then  above  a  certain 
hKit  of  velocity  increases  again  slowly  with  further  in- 
cnaae  of  velocity.    The  Ihnit  of  velocity  at  which  the 
direction  of  variation  changes  from  negative  to  positive 
does  not  appear  to  depend  on  the  intenai^  of  pressure,  bnt 
Okt  change  occurs  at  much  lower  velocity-limits  with  low 
than  with  high  temperatores.   Thirdly,  with  a  given  tem- 
pnatnre  and  a  given  velocity  the  coefficient  of  friction,  is., 
the  ratio  <tf  friction  to  normal  pressure,  at  first  decreases 
l^idly  with  increase  of  preasnre  at  low  pressures,  and  then 
at  higher  pressures  increases  again  with  the  pressure. 
Thia  law  seems  to  hold  for  all  temperatnree  and  all  veloci- 
ties; bnt  how  the  limit  of  pressure  at  which  the  variation 
dnages  in  direction  is  altered  by  alteration  of  temperatnre 
and  velocity  Is  not  as  yet  certainly  determined. 

It  is  thus  seen  that  the  variation  of  friction  at  lubricated 
Jeam^  is  extnmelj  complicated,  and  bas  no  resemblance 
ta  tiie  simple  law  of  constant  proportionalfty  between  the 
friction  and  the  nramal  pressure  which  until  lately  was 
anuBumly  believed  to  hold  good  for  unlubrlcated  flat  snr- 


fhees.  This  simple  law  is  really  true  for  many  unlubrieatefl 

surfaces  and  through  a  tolerably  wide  range  of  eonditioni^ 
bnt  is  not  true  for  all  such  surfaces,  or  under  all,  and  espe> 
cially  extreme,  conditions  of  pteainre,  velocity,  and  tem- 
perature. 

Profossor  Thurston  has  endeavored  to  represent  thesa 
results  in  algebiaie  formulie,  but  tbe  nnmber  of  bis  experi- 
ments seems  hardly  sufficient  to  establish  any  general 
mathematical  law  which  will  be  true  under  all  circum- 
stances, and  the  particular  formuln  which  he  has  adopted 

five  values  differing  ^ery  considerably  from  those  given 
y  some  of  his  experiments. 

The  friction  at  a  lubricated  Journal  depends  really  much 
more  on  the  viscosity  of  tbe  lubricant  than  on  me  frio- 
ttonal  properties  of  either  of  the  solids,  which  never  coma 
in  contact  when  the  lubrication  is  carefully  attended  to. 
Tbe  layer  of  oil  immediately  in  contact  with  either  solid 
probably  does  not  move  at  ail  relatively  to  the  solid.  Ili* 
rubbing,  therefore,  in  all  protwbility  takes  place  between 
two  snifaces,  or  rather  between  an  Indefinitely  large  niua- 
ber  of  pairs  of  surfooes,  of  oil.  The  viscosity  of  the  oil» 
which  binders  this  relative  motion,  is,  however,  very  likely 
affected  by  the  adhesive  force  between  the  solid  and  liquid 
Qur&cee,  because,  especially  if  the  intensity  of  bearing  pres- 
sure be  great  and  the  film  of  lubricant  consequently  very 
thin,  some  at  least  -of  the  liquid  motion  will  take  place 
within  the  sphere  of  action  of  the  cohesive  forces. 

It  ia  of  the  greatest  importance  in  order  to  secure  econ- 
omy in  the  use  of  lubricants  to  maintain  the  supply  to  each 
Journal  at  a  constant  uniform  rate.  To  eflbct  this,  num- 
berless "  automatic  lubricators  "  have  been  invented.  The 
^mmon  syphon  oll-cnp  is  very  efficient  so  long  as  the  rate 
of  working  is  steady ;  but  the  supply  does  not  automatic 
ally  vary  with  thetequlrementa.  The  "needle"  lubricator 
allows  uie  oil  to  flow  down  to  tbe  Journal  through  a  small 
straight  tube  in  which  is  placed  a  wire  which  nearly  blocks 
up  the  tube.  When  the  wire  is  motionless  the  dimensions 
of  tbe  space  between  the'  wire  and  the  -tube,  are  capil  lary, 
and  no  oil  flows.  When  the  shaft  runs,  however,  Its  sur- 
fac©  scraping  on  the  end  of  the  wire  throws  it  into  continual 
vibration,  and  this  allows  a  dowstreamof  oil  to  pass  down- 
wards which  is  automaticallyregulated  in  accordance  with 
the  speed  of  revolution.  The  necessity  of  very  perfect 
lubrication  of  the  cylinders  of  gas  engines,  which  run  at  a 
high  speed  and  at  a  high  temperature,  has  led  to  the  adop- 
tion by  Ifessrs.  Crossley  Brothers  of  an  extremely  neat  and 
perfect  arrangement.  A  small  cinjik  on  the  end  of  a  spin- 
dle, driven  at  a  rate  propoTtloual  to  that  of  the  engine,  has 
suspended  from  tbe  crai^  pin  a  short  wire  pendulum.  At 
the  lower  part  of  tbe  revolution  this  pendulnm  dips  into 
a  basin  of  oil  and  lifts  a  drop  fhim  It.  In  the  upper  naif  of 
the  circular  motion,  tbe  wire  is  dragged  overalittleseraper 
extending  over  the  open  month  of  a  pipe.  This  scrapes  the 
drop  off  the  pendulum,  and  the  drop  falls  from  the  scraper 
into  the  tube,  along  which  it  flows  to  the  surfiwe  to  be 
lubricated.   The  number  of  drops  is  thus  aceurately  pro- 

Sortioned  to  the  speed  of  the  engine,  and  tiie  siae  of 
rop  can  be  varied  by  using  smaller  or  larger  wire  for  the 
pendulum. 

TaNe  tf  Ooeffieinit  ofFrielioa  m  CM-irm  JourtuUM  at  Tmptn- 
lars  70"    and  Fdsefty  7S0  Fbet  per  Jftaute  [from  7ihtirsl«i). 
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Other  mineral  oils  than  the  keroeine  and  paraffin  give  » 
smaller  coefficient.  For  mineral  oils  generally  tbe  lowest 
coefficient  appears  to  occur  at  ft«m  30  to  40  l^  pressure  per 
square  inch.  The  supply  of  oil  in  the  experiments  was  in- 
termittent, and  must  have  been  insufficient  for  the  beak 
lubricmtion. 
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The  joornal  npon  which  the  sboTe  lesalts  mre  obtained 
WM  if  inches  in  diuneter  and  U  inches  lone-  With  a 
Isnnr  Jonziiat  the  lesnlta  would  jaobably  not  oe  exactlr 
tfaeume.  (B.H.a«) 

LUCAN.  Mabcus  AsvMua  Luoanits,  the  moet 
eminent  Roman  poet  of  the  silver  age,  gituidson  of 
the  rhetoriaan  Seneoa  and  nephew  of  the  philosopher, 
ma  horn  at  Gorduhft,  November  3,  39  A.  d.  His 
&dier,  Lndns  Addsbiu  Mela,  had  amassed  neat  wealth 
M  imperial  procurator  for  the  province.  Li  a  memoir 
by  an  anonymous  ^[rammartan,  who  may  have  abridged 
Suetonius,  Lucan  is  said  to  have  been  taken  to  Rome 
at  the  age  of  ^ht  months,_to  have  displayed  remark- 
able precocity,  and  to  have  incurred  the  displeasure  of 
Nero  by  overcoming  him  in  a  poetical  contest.  The 
latter  statement  seems  to  be  founded  upon  a  misappre- 
hen^n  of  a  paaeage  in  Statius's  Oendkliacon  Lwxmi; 
'  but  it  is  obtain  tajst  Nero,  irhether  firom  jealousy,^  as 
Tacitus  affirms,  or  on  account  of  the  repuuican  spirit 
of  Lucan' B  poetry,  forbade  him  to  redte  in  public,  and 
that  his  indignation  tnade  him  an  accomplice  in  the 
conspiracy  of  Piso,  65  A.  D.  Upon  the  disooveiy  of  the 
plot  he  IS  alleged  to  have  endeavored  to  purchase 
safety  by  impeaching  his  own  mother  ("hoping,"  says 
his  translator  Gorges  quaintly,  "that  this  mH)iety 
might  be  a  means  to  procure  pardon  at  the  hands  of 
an  impious  prinoe").  The  statement,  however,  of 
Tacitiu^  that  letters  were  forged  in  his  name  to  impli- 
oate  his  father,  warrants  the  suspidon  that  the  evi- 
dence agunst  nifl  mother  m^  also  have  hem  fabri- 
cated. Tailing  to  obtain  a  reprieve,  he  caused  his 
veins  to  be  opened,  and  expired  with  great  courage, 
repeating  a  passage  from  his  Pharealia  descriptive  of 
the  deat£  of  a  vounded  soldier  (*'  Lucan  b^  his  death 
approved,"  Shdley's  Adonaia).  His  father  was  in- 
Tofved  in  the  proscription,  his  mother  escaped,  and 
his  iridow  Polla  Argentaria  survived  to  leGeire  the 
homage  of  Statins  under  Domitian. 

Besides  his  principal  performance,  Lucan's  works 
induded  juvenOe  poems  on  Uie  descent  of  Orpheus 
and  the  ransom  of  Hector,  an  unfinished  tn«edy  on 
die  subject  of  Medea,  and  numerous  miscellaneous 
pieoea.  The  Carmen  ad  I^aonem  sometimes  attributed 
to  him  is  now  more  commonly  ascribed  to  Salcius 
Bassus.  His  minor  works  have  perished,  but  all  that 
the  author  wrote  of  the  Pharsalia  has  come  down  to 
us.  It  would  probably  have  concluded  with  the  battle 
of  Philippi,  but  breaks  o£f  abruptly  as  Caesar,  beset 
by  foes,  is  about  to  plunge  into  the  harbor  of  Alex- 
andria. This  incompleteness  should  not  be  1e^  out  of 
account  in  the  estimate  of  its  merits,  for,  with  two 
capital  exceptions,  the  faults  of  the  Pharsalia  are 
such  as  revision  mi^ht  have  mitigated  or  removed. 
No  such  pains,  certainly,  could  have  amended  the  de- 
ficiency 01  unity  of  action,  or  supplied  the  want  of  a 
l^itimate  protagonist.  The  Pharsalia  follows  history 
«ith  inevitable  servility,  and  is  rather  a  metrical  chron- 
icle than  a  true  epic.  If  it  had  been  ocnuploted  accord- 


ing to  tlie  author's  deaign,  Fompey,  Cato,  aod  Ikotaa 

must  have  successively  enacted  the  part  of  nominal 
hero,  while  the  r^  hero  is  the  arch-enemy  of  liberty 
and  Lucan,  C«Bsar.  Yet  these  defecte,  though  ^arin^ 
are  not  fatal  or  j>eculiar  to  Lucan.  The  real  hero 
Paradiie  Lo$t,  it  has  been  repeatedly  observed,  is  no 
other  than  Satan ;  and  Sht^espeaie  himself  sncceeded 
no  better  than  Lucan  in  preserving  unity  of  action 
when  he  wrote  his  Julaa  Castor.  The  &lse  taste,  the 
struned  rhetoric,  the  ostentatious  erudition,  the  tedious 
hazangoes  and  mr-fetehed  or  oommonplaoe  reflections 
BO  frequent  in  this  sinmilariy  unequal  poem,  are  &uks 
much  more  irritatingt  out  they  are  also  faults  capable 
of  amendment,  and  which  the  writer  might  not  im- 

Srobab^  have  removed.  As  pointed  out  by  Dean 
[erivale,  the  bombastic  style  of  oompomtion  which 
prevailed  under  Nero  yielded  to  a  more  sober  taste 
under  the  Flavian  dynasty;  and  the  lapse  of  time 
would  have  contributed  to  mellow  the  poet's  imma- 
turity and  chasten  the  ardor  of  temperament  whidi 
made  him  essay  great  themes  "ante  annos  Culida 
Maroniani."  Great  allowance  should  also  be  made  for 
the  difficulties  the  highest  genius  must  encounter  when 
emulating  predeoesBon  who  have  alieady  cizried  art  to 
its  last  pcfffectioD,  and  thus  oeoesutated  to  diooae 
between  mere  imitation  and  a  consdous  effort  after 
originality.  Lucan's  temper  could  never  have  brooked 
the  former  course ;  his  versification,  no  less  than  his 
subject,  is  entirely  his  own ;  he  avoids  all  resemblance 
to  his  great  predecessor  with  a  persistency  which  can 
only  have  resulted  from  deliberate  purpose,  while 
largely  influenced  by  the  declamatory  sonool  of  his 
grandfather  and  imcle.  Hence  his  partiality  for  fin- 
ished antithesis,  contrasting  strongly  with  his  ^nerally 
breathless  style  and  turbia  diction.  Quintihan  sums 
up  both  aspects  of  his  genius  with  pregnant  brevity. 
'\Ardens  et  concitatus  et  sententiis  darissimus, 
adding  with  equal  justice,  "Ma^is  watoribus  qaam 
poetis  anuumeranduB. "  Lucan's  oratoiy,  however, 
nequently  rises  into  the  region  of  poetry,  espedally 
where  it  sets  forth  ideas  essentially  suUime,  uid  im- 
pressive in  the  mere  statement.  Such  are  the  apothe* 
osis  of  Pompey  at  the  beginning  of  the  ninth  book, 
and  the  passage  in  the  same  book  where  Cato,  in  the 
truest  spirit  or  the  Stoic  philosophy,  reluses  to  consult 
the  oracle  of  Jupiter  Ammon.  The  exordium  of  the 
poem,  and  the  portraits  of  Csesar  and  Pompey,  are 
examples  of  oratory  blazing  up  into  poetry,  as  a  wheel 
takes  fire  by  friction.  In  some  cases  Lucan's  rhetoric 
is  frigid,  hyperbolical,  and  out  of  keying  with  the 
character  of  the  speaker,  as  in  Caesar's  address  to  bis 
legions  before  Pharsalia;  in  general,  however,  it  may 
be  said  that  the  mure  ho  is  of  an  orator  or  a  moralist 
the  more  he  is  of  a  poet.  If  this  denotes  that  his 
^niuswas  not  essentially  and  in  the  truest  sense  poet- 
ical, the  Bame  mav  be  said  of  Dryden  and  Pope ;  and 
it  at  least  proves  nim  to  have  been  in  harmony  with 
the  living  forces  of  his  age,  in  which  rhetoric  was  & 
note  of  culture  and  philosophical  humanitarianism  a 
growing  idea,  while  poetry,  though  widely  cultivated, 
was  becoming  more  and  more  a  mere  ornamental 
accomplishment.  This  is  not  the  case  with  Lucau : 
his  theme  has  a  genuine  hold  upon  him ;  in  the  age  ox 
Nero  he  celebrates  the  repulmo  as  a  poet  widi  the  same 
energy  with  which  in  the  age  of  Cicero  he  might  have 
defended  it  as  an  orator.  But  for  him  it  might  almost 
have  been  said  that  the  Koman  republic  never  inspired 
a  Roman  poet 

Lucan  never  speaks  of  himself,  but  his  epic  speaks 
for  him.  The  author  of  the  PiuirsaUa  must  have 
been  endowed  with  no  common  ambition,  indostry, 
and  self-reliance,  an  euthusiiuitm  though  narrow  and 
aristocratic  patriotism,  and  a  faculty  for  appreciating 
magnanimity  in  others  whidi  is  at  least  some  pre- 
sumption that  he  possessed  it  hunse|f.  He  probably 
bore  a  strong  family  resemblance  to  his  uncle  Seneca; 
but  the  only  personal  trait  positively  known  to  us  ia 
his  coiuugal  affecdon,  a  characteristic  of  Seneca  also. 


Digitized  by 


Google 


LUCANIA. 


39 


Si 


Loou,  together  with  Statins,  was  preferred  even  to 
Vir^  in  the  Middle  A^;eB.  So  late  us  1493  his  com- 
nicntator  Solpitius  wntes : — "  Magnus  profecto  est 
Maro,  magnns  Lucanua ;  adeoque  prope  par,  at  quis 
«t  m^yor  posaiB  ambigete/*  Shelley  and  Soathey,  in 
the  first  transport  or  admiration,  thought  Luoan 
superior  to  Virgil;  Pope,  with  more  judgment,  says 
that  the  fire  which  buins  in  Virgil  with  an  equabie 
l^w  breaks  forth  in  Lucan  with  sudden,  biia,  and 
interrupted  flashes.  In  general,  notwithstanding  the 
Mtbusiasni  of  isolated  admirers,  Lncao  has  been  un- 
duly neglected,  bat  he  has  exercised  an  important 
inflnraioe  upon  one  great  department  of  modom  litem* 
tore  by  his  eflbct  upon  Comeille,  and  through  him 
upon  the  dasrical  French  drama. 

Th»  most  celebrated  edittona  of  Lncan  are  thoae  by 
Oodendorp  (17S8},  Barmann  (1740},  uid  Weber  (1829). 
Beotloy'a  emendattons  are  brilliant  bntiuuafe.  The  most 
«lidmnto  erltidim  is  that  In  Kinrd's  Owdaa  aur  lat  IVstet 
LmUmt  dt  la  Dteadmte,  item  to  the  poet's  defects  and  on- 
kind  to  his  deserts.  Dean  HerlTafe  has  some  excellent 
obeerratioQB  in  his  Hutory  oflMjuritU  Same,  chajpa.  Ht.  and 
IziT.  BzebeuTs  French  Tenion  is  oeld>rated.  Christtnther 
Kaxlowg^  a  kindred  spirit,  translated  the  llxst  book  of  the 
Jkaradia  into  Eogllsb,  and  there  are  other  old  Tenions  by 
Sir  Ferdinand  Qorsee  and  Thomas  May.  The  latter's  sop- 
plement  la  one  of  the  best  exunples  of  modern  Latin  versi- 
Oeation.  Qoiges'a  traualstion  fs  in  octosyllabic  verse,  uafi 
very  enrioaa.  The  standard  English  venion,  by  Bowe,  iii 
«ne  of  the  most  snceeasftil  translations  in  our  langriage.  It 
la  somewhat  too  diintse,  but  as  a  whide  reproduces  the 
Tehemence  and  animation  of  the  original  with  a  spirit  tliat 
teavea  little  to  be  desired.  ( B.  O.) 

_  LUGANIA,  in  andent  geography,  was  the  name 
'ven  to  a  province  of  Southem  Italv,  extending  from 
10  Tyrrhenian  Sea  on  the  west  to  the  Gulf  of  Taren- 
tum  on  the  east,  while  to  the  north  it  adjoined  Cam- 
pania, Samnium,  and  Apulia,  and  to  the  south  was 
separated  by  a  comparatively  narrow  isthmus  from  the 
province  of  Bmttium,  whioh  forms  the  southern  ex* 
tremity  of  Italy.  It  tbos  oomprised  the  modorn  pro- 
vince of  the  Basilicata,  together  with  Uie  gre^nr  part 
of  the  Principato  Citeriore  and  a  small  portion  of 
Calabria.  The  precise  limits  were  the  river  Silarus  on 
die  northwest,  which  separated  it  from  Campania, 
and  the  Bradanus,  whioh  flows  into  the  Gu^  of  Taren- 
tum,  on  the  northeast;  while  the  two  little  rivers 
Lanfl  and  Crathis,  flowing  from  the  ridge  of  the  Apen- 
nines to  the  sea  on  the  west  and  east,  marked  the 
limits  of  tho  province  on  the  wde  of  Bmttium. 

Almost  the  whole  of  the  province  thus  limited  is 
occupied  b^  the  nigged  masses  of  the  Apennines, 
which  in  tJiis  part  oiualjr  can  hardly  be  said  to  con- 
stitute a  range  of  mountuns  so  much  as  a  group  of 
ktfly  masses,  hnddlwl  together  in  a  veiy  irregular 
manner.  The  main  ridge,  bowever  (if  it  be  taken  as 
determined  by  the  watershed),  approaches  much  more 
oeaiiy  to  the  western  sea  than  to  the  Gulf  of  Taren- 
tum,  and  is  oontinaed  from  the  lofly  knot  of  mountains 
immediately  on  the  frontiers  of  Samnium,  neuly  due 
flouth,  till  it  approaches  within  a  few  miles  of  the  Gulf 
of  Polioastro,  and  thenceforward  is  separated  from  the 
sea  by  only  a  narrow  interval  till  it  enters  the  province 
of  Bnittinm.  Just  within  the  frontier  of  Lucania  rises 
the  very  \otty  group  of  Monte  Pollino,  the  highest 
summit  of  which  attains  to  an  elevation  of  above  7000 
feet,  the  greatest  that  is  found  in  the  southern  Apen- 
nines. Towards  the  east  the  mountains  descend  by  a 
mach  more  gradual  slope  to  the  Gulf  of  Tarentum, 
constituting  long  ridges  of  hills  which  subside  by 
degrees  to  the  strip  of  plain  that  immediately  adjoins 
the  shores  of  the^ulf.  This  narrow  strip  is  somewhat 
wider  from  the  mouth  of  the  Bradanus  to  that  of  the 
Siris,  and  again  expands  to  a  considerable  extent  at 
(he  mout^  of  the  Grathis,  but  between  the  two  a  group 
of  rugged  hills  descends  quite  to  the  sea,  and  forms  the 
headland  of  Boseto.  The  conseouenoe  of  this  consti- 
tution is  that  while  the  riven  whioh  flow  to  the  Tyr- 
rhenian Sea  are  of  comparatively  little  importance, 
thoae  that  descend  towards  the  Gtuf  of  Tarentum  have 


much  longer  oo arses,  and  attun  to  a  oonmderaUe  ma^ 
nitude.  Of  these  the  most  important  are — the  Brad*- 
nus  (still  called  Bradano),  which  rises  near  Potentia, 
and  enters  the  gulfjust  to  the  north  of  the  mins  of 
Metapontum ;  the  Casuentus  (Basiento),  which  has  a 
course  almost  exactly  parallel  with  the  preceding;  the 
Aciris  or  Agri ;  ana  the  Siris  or  Sinna  The  Cr&this, 
which  forms  at  its  month  the  southern' limit  of  the 
province,  belongs  almost  wholly  to  Bmttium,  but  it 
receives  a  tributary,  the  Sybaiis  (Cosdle),  whioh  flowi 
from  the  mountams  of  Lucania.  The  only  consider- 
able stream  on  t2ie  weetem  side  of  Looania  is  the 
Silarus  or  Sele,  whidi  ooDstatutes  its  northern 
bonndaiy,  and  has  two  important  tributaries  in  the 
Calor  or  Galore,  and  the  Tanagrus,  which  joins  it  from 
the  south,  after  flowing  throogh  one  of  those  trough- 
like upland  valleys  so  charaoteristio  of  the  Apennines. 

The  province  of  Lucania  was  so  oalled  from  the 
people  of  that  name,  by  whom  it  was  oonquered  about 
the  middle  of  the  5th  century  B.o.  Previous  to  that 
period  it  was  included  under  the  general  name  of 
tEnotria.  which  was  applied  by  the  Greeks  to  the 
whole  01  the  southernmost  portion  of  Italy.  The 
mountunous  regions  of  the  interior  were  occupied  bgr 
the  tiibes  known  as  Ghiotmns  and  Chones,  while  the 
coasts  <Hi  botA  ndee  were  occupied  by  Greek  oolonieiL 
which  attained  to  great  power  and  prosperity,  ana 
doubtless  exercised  a  kind  of  protectorate  over  the  in- 
terior also.  (See Gbjecu.  Maoha.)  The Lucanians 
were  a  Sabelhan  race,  an  offaihoot  of  the  Samnites  of 
Central  Italy,  who  pressed  downwards  towards  Uie 
south  until  they  gradually  oonquered  the  whole 
country  (with  the  exception  of  the  Greek  towns  on  tlie 
coast)  from  the  borders  of  Samnium  and  Gamnania  to 
the  southern  extremity  of  Italy.  Subeequcntly,  how- 
ever, the  inhabitants  of  the  peninsula  which  forme 
the  extreme  south  (now  known  as  Calabria) ,  broke  out 
into  insurrectiwi,  ind  unda  the  name  of  ^rutdane 
soooeeded  in  estaMishing  thdr  independence,  after 
whioh  the  Lucanians  became  confined  within  the  limits 
already  described.  After  this  time  we  find  them  en- 
gaged in  hostihties  with  the  Tarentines.  and  witli 
Alexander,  king  of  Epirus,  who  was  called  in  by  that 
people  to  their  asmstanoe,  326  B.o.  It  was  immedi- 
atdy  after  this  that  they  first  entered  into  rdatioui 
with  Rome,  with  which  they  were  sometimes  in  alii* 
anoe,  but  more  frequenUy  engaged  in  hostilitlesj  dur* 
ing  the  loognjontinued  wars  of  the  Romans  with  the 
Samnites.  On  the  landing  of  Pyrrhus  in  Italy  (281 
B.G.),  they  were  among  ue  first  to  deolare  in  hi* 
finvor,  and  in  oonseouence  found  themselves  uposed  to 
the  fuH  brunt  of  the  resentment  of  Rcane  wnen  Uie 
departure  of  Pyrrhus  left  his  allies  at  the  mercy  of 
the  victorious  Romans.  It  was  not,  however,  dU  after 
sevorsl  campaigns  that  they  were  reduced  to  complete 
subjection  (272  B.O.).  NotwithstuicUng  this  lesson, 
the  Lucanians  again  espoused  the  cause  of  Hannibal 
during  the  Second  Punic  War  (216  B.C.),  and  their 
territoi7  became  the  theatre  of  war  dunng  several 
suooessive  campugns,  and  was  ravaged  in  turn  by  both 
contending  armies.  It  is  clear  that  the  country  never 
recovered  the  efiects  of  these  disasters,  and  under  the 
Roman  government  Lucania  fell  into  a  state  of  com- 
plete decay,  to  which  the  Social  War  (90-88  B.O.),  ap- 
pears to  have  nven  the  finishing  stroke.  In  the  time 
of  Strabo  the  week  cities  on  the  ooast,  once  so  rich 
and  fiourishing,  had  fallen  into  utter  insignificanoei 
and  tlie  few  towpa  of  the  interior  were  poor  places  of 
no  importance.  A  large  part  of  the  province  was 
given  up  to  pasture,  and  the  mountains  oi  the  interior 
were  coverea  with  vast  forests,  whioh  abounded  in  wild 
boars,  beus,  and  wolves. 

The  towns  on  the  east  eosst,  adfolning  the  Gnlf  of  Tnen 

turn,  were — Metapontnm,  a  few  miles  sooth  of  the  Bra- 
ditanB;  Heraclea,  at  the  mouth  ofthe  Aciris;  and  Siris,  on 
the  Hver  of  the  same  name.  Close  to  its  soothera  frontiei 
stood  Sybaris,  which  was  destroyed  in  610  B.c»  but  aohee- 
quently  replaced  by  Thnrii,  foonded  wiUiin  a  few  miles  of 
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Uifl  wse  site.  Od  tite  west  oout  stood  Posidonia,  known 
nnder  the  Boouin  gOTenunent  m  Ptestam,  immediately 
■ODth  of  the  Silanu;  below  that  came  Elea  or  Velia, 
PyxM,  called  by  the  Bomaos  Buxentnm,  and  Laos,  near  the 
mtntier  of  the  province  towards  Brattiam.  Of  the  townsof 
the  interior,  none  of  which  ever  attained  to  auv  importance, 
the  most  eonsidetable  was  Potentta,  still  called  Potenza, 
and  now  the  capital  of  the  BasUlcata.  To  the  north,  near 
tbe  ftmtierof  Apnlia,  were  Aehemntia  and  Kuitia;  white 
MDth  from  Fotentia  was  Onunentam,  and  still  farther 
In  that  direction  were  Nemlnm  and  Moranam.  In  the 
nj^and  valley  of  the  Tanagnu  were  Atina,  Fomm  Popilii, 
and  Consilinum;  Ebari  (Eboli)  and  Voloeil  (Baoeino), 
thoQgh  to  the  maHi  of  the  Siluiu^  were  aiso  iniiBlttded  in 
Laoania. 

ForadministratiTe  purposes  under  the  Roman  empire, 
Lncania  was  always  united  with  Brattinm.  The  two 
together  ooastitnted  the  third  region  of  Angnstns. 

(E.  H.  B.) 

LUGARI8,  Gtrilmjs  (c.  1572-1638).  Soe  GUEE 
OhDBOB,  Tol  XI.  p.  141. 

LUCAS  OF  Letsen  (c.  1494-1533)  waa  bora  at 
Leyden,  where  his  father  Hugh  Jacobez  gave  him  the 
first  lessons  in  art  Ho  then  entered  the  {MtintiDg-room 
of  Comelis  Eiu^lbrechtazen  of  Lcyden^  and  soon  he- 
oame  known  for  his  capaaty  in  making  designs  for 
glMB,  eograTing  ooppc^-ptates,  painting  pictures,  por- 
tmits,  and  landscapea  in  oil  ana  distemper.  Aocord- 
hig  to  Van  Hauder  he  waa  bora  in  1494,  and  painted 
at  the  age  of  twelve  a  Lufond  of  St  Hubert,  forwhich 
as  many  fiorins  were  paid  to  him  as  he  numbered  yean. 
He  was  onlv  fourteen  when  he  finished  a  plate  repre- 
senting Mohammed  tiUdng  the  life  of  a  iriar,  and  at 
fifteen  he  produoedaseriesof  nine  plates  foraPassion, 
a  Temptation  of  St  Anthony,  and  a  Conversion  of  St 
Paul.  The  list  of  his  engraviogs  in  1510,  when,  ao- 
oording  to  Van  Mander,  be  was  only  sixteen,  includes 
a  celebrated  Eooe  Homo,  Adam  and  Eve  expelled  from 
Paradise,  a  busman  and  a  milkmaid  with  three  cows, 
and  a  little  naked  girl  running  away  from  a  Wking 
dog.  It  will  be  seen  to  what  a  variety  of  tastes  the 
yoQtbfiil  artist  was  asked  to  cater.  Whatever  mar  be 
thought  of  the  tradition  embodied  in  Van  Mander's 
pages  aa  to  the  true  age  of  Lucas  of  Leyden,  there  js 
no  donbt  that,  as  early  as  1508,  he  was  a  master  of 
name  as  a  copper-plate  en^ver,  and  had  launched 
his  boat  in  the  current  which  in  those  days  led  to 
wealth  and  to  fame.  The  period  of  the  great  masters 
of  etching,  which  had  not  yet  come  for  Holland,  was 
being  preceded  by  the  period  of  the  great  masters  in 
the  use  of  the  graver.  It  was  the  time  when  art  readily 
found  its  patrons  amongst  the  lai^  public  that  could 
Ul  afford  to  buy  pictures,  yet  had  enough  interest  in 
culture  to  wish  to  educate  itself  by  means  of  prints. 
Lucas  of  Leyden  became  the  representative  man  for 
the  great  publie  of  Holland  as  iSiirer  became  the  'rep- 
lesentatiTe  man  for  the  great  public  of  Germany ;  and 
ft  rivalry  grew  up  between  the  two  engravera,  which 
oame  to  be  so  dose  that  on  the  neutral  market  of  Ital^ 
the  products  of  each  were  all  but  evenly  ouoted.  Vasari 
devoted  almost  equal  attention  to  both,  affirming  indeed 
that  Diirer  surpassed  Lucas  aa  a  designer,  but  that  in 
tlie  use  of  the  graver  they  were  both  unsurpassed,  a 
sentence  which  has  not  been  reversed  by  the  criticism 
of  our  day.  But  the  rivalry  of  the  two  artists  was 
friendly.  About  the  time  when  Diirer  visited  the 
Netherlands  Lucas  came  to  Antwerp,  which  then  flour- 
ished greatlj' as  an  interaational  mart  for  productions 
of  ^e  pencil  and  the  graver,  and  it  is  thought,  not 
vithout  reason,  that  he  was  tJie  master  who  took  the 
freedom  of  the  Antwerp  guild  in  1521  under  the  name 
of  Lucas  t^e  Hollander.  In  the  diary  which  Diirer 
^thfully  kept  during  his  travels  in  the  Low  Countries, 
we  find  that  at  Antwerp  he  met  Lucas,  who  asked  him 
to  dinner,  and  that  Diirer  accepted  the  invitation,  and 
was  much  surprised  at  the  smallness  of  the  Dutch' 
man's  stature.  But  he  valued  the  art  of  Lucas  at  its 
true  figure,  and  exchanged  the  Dutchman's  prints  for 
eight  florins'  worth  of  nia  own.  In  course  of  time 
iMoas  xoae  to  more  than  a  competence.   In  1527  he 


made  a  tour  of  the  Netheriands,  g^vvag  dinners  to  th« 
paintm  of  the  raids  of  Hiddleburg,  Ghent,  Halines^ 
and  Antwerp.  He  was  accompanied  during  the  trii^ 
by  Mabuse,  whom  he  imitated  in  his  style  as  well  as  in 
his  love  of  rich  costume.  But  festive  dieer  and  ban- 
quets disagreed  widi  Luoas.  On  his  retura  home  he 
fell  sick  and  remtuned  uling  till  hisdeath  in  1533,  and 
when  be  died  he  did  so  with  the  firm  belief  that  poisiHk 
had  been  administered  to  him  by  some  envious  com- 
rade. 

As  an  engraver  Lucaa  of  Leyden  deserves  hisrwntation. 
He  has  not  the  genius,  nor  had  he  the  tact,  of  Dnrer;  ana 
he  displays  more  clevemeM  of  expreasioo  thaa  AiU  in  AiB- 
trihutiou  or  reflnement  in  details.  Bat  his  power  in  hand- 
ling the  graver  is  very  great,  and  some  of  his  portraits, 
especially  his  own,  are  equal  to  anything  that  was  done  by 
the  master  of  Nurombnrg.  Much  that  he  accomplished  as 
a  painter  has  been  lost  because  he  worked  a  good  deal  apon 
cloth  in  distemper.  But  some  pictures  have  been  preserved 
which  fairly  manifest  the  inSaences  nnder  which  he  be- 
came prodnotive.  In  1522  he  painted  the  Virgin  and  Child 
with  the  Magdalen  and  a  kneeling  donor,  now  preserved  in 
tbe  galleiy  of  Hanich.  His  manner  waa  then  very  mach 
akin  to  that,  of  Hubose.  The  Last  Jadgment  in  the  towa- 
hall,  now  the  town-gallery  of  LOTden,  is  composed  on  tho 
traditional  lines  of  Cristns  and  If  omling,  fhroisbed  with 
monsters  in  the  style  of  Jerome  Bosch,  and  flgnres  in  the 
stilted  attitades  of  the  Sooth  Qerman  School :  the  scale  of 
colors  tn  yellow,  white,  and  gray  is  at  once  pale  and  gaudy ; 
the  quaintest  contrasts  are  produced  by  tbe  jnztapositioD 
of  alabaster  flesh  in  females  and  bronzed  skin  In  males,  or 
black  hair  by  the  side  of  yellow,  or  lose-colorod  drapery 
set  sharply  against  apple-green  or  black,  yet  some  oi  the 
heads  are  painted  with  great  delicacy  and  modelled  witb 
exquisite  feeling.  Dr.  Waagen  gave  a  most  favorable 
opinion  of  a  trip^ch  now  at  the  Hermiti^e  at  St.  Peters- 
barg,  ezeoDted,  according  to  Van  Uander,  in  1531,  repre- 
senting tbe  blind  man  of  Jericho  healed  by  Jesos  CSirist  ia 
the  presence  of  the  apostles.  Here  too  the  great  Gorman 
critic  observed  the  union  of  fiiulty  composition  with  great 
finish  and  warm  flesh-tints  with  a  gaady  scale  of  hanuo. 
nies.  The  same  defects  and  qualities  will  be  found  in  such 
^teeimens  of  the  master's  art  aa  are  still  preserved  in  pub- 
lic collections,  amongst  which  may  be  mentioued  the  CuiA 
Party  at  Wilton  House,  the  Penitent  St.  Jerome  in  the 
gallery  of  Berlin,  aud  the  hermits  Panl  and  Anthony  in  the 
Lichtenstoin  collectiou  at  Vienna. 

A  few  days  before  his  death  Lucas  van  Leyden  was  in- 
formed of  the  birth  of  a  grandson,  firstborn  of  his  only 
daughter  Grctcben.  Gretclien's  fonrtli  son  Jean  de  Hoey 
followed  tho  profession  of  his  grandfather,  and  beoame  well 
known  at  tbe  Parisian  conrt  as  painter  and  chamberlain  to 
the  king  of  France,  Henry  IV. 

LUCCA,  a  city  of  Northern  Italy,  the  chief  town  of 
a  province,  an  archiepiscopnl  see^  and  tbe  seat  of  a 
court  of  assize,  lies  13  miles  by  rail  northeast  of  Pisa, 
in  43"  5(y  N.  lat  and  10"  28'  E.  long.  Situated  50 
foet  above  the  level  of  the  sea,  in  the  valley  of  the 
Serchio,  the  dty  looks  out  for  the  most  part  on  ft  hor- 
izon of  hills  and  motmtains.  The  fortifications— 
pierced  by  four  gates — were  commenoed  in  1504  and 
completed  in  1645,  and  long  ranked  among  the  most 
remaricable  in  the  peninsula.  Tlic  citj'  has  a  well-built 
and  substantial  appearance,  its  chief  attraction  lying 
in  the  numerons  churches,  which  belong  in  the  main 
to  a  well-maited  basilican  type,  and  present  richly 
decorated  esteriorSj^ne  apaiaa!  ends,  and  rmadran- 
^lar  campaniles.  The  cathedral  or  church  of  St.  Mar- 
tin was  begun  in  1063  by  Bishop  Anselm;  but  the 
^at  apse  with  its  tall  columnar  arcades  is  probably 
the  only  remnant  of  the  early  edifice.  The  west  front,. 
"  built  during  the  first  forty  years  of  the  13th  centuiy, 
connsta  of  a  vast  portico  of  three  magnificent  aroh^ 
and  above  them  three  ranges  of  upen  galleries  ooverod 
withallthedevicesofanexuberantfancy."  Thegroumi 
plan  is  a  Latin  cross  the  nave  being  273  feet  in  length 
and  84  feet  in  width,  and  the  transepts  1 17  feet  in  length. 
In  the  nave  is  a  httle  octagonal  temple  or  chap^  built 
(1484)  by  Matteo  Givitali,  which  serves  as  a  shrine  for 
the  most  precious  of  theLnccheee  relics,  a  cedar-wood 
crudfix,  carved,  according  to  the  legend,  by  Nicodemus, 
and  miniculouslyconveyed  to  Lucca  in  782.  The  Sacrea 
Countetianoe  ( ViUto  Scmto)t  as  it  is  generally  called. 
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teeuie  the  ftoe  of  the  Ssnour  is  oonmderaj  a  true 
likeoeos,  is  only  shown  thrioe  a  year.  The  beaatifiil 
tomb  of  Maria  Gniaigi  is  described  W  Rnskia,  Modem 
F'tiKten,  u.  The  church  of  St.  Michael,  fouDded  in 
the  8th  oeDtiii7)  and  built  of  marble  within  and  with- 
out, has  a  lofty  and  magnificent  western  &oade  (1188) 
•~oa  snhitectnral  screen  rising  much  above  the  roof 
of  the  church.  St  Fredianoorj^oidian  dates  origi- 
uDy  from  the  7th  oentuiy;  the  nont  (of  the  13th 
ceatuiy)  oocufjies  the  eite  of  the  ancient  apse ;  in  one 
of  its  chapels  is  the  tomb  of  Santa  Zita,  patroness  of 
serrants  and  of  Luooa  itself  San  Giovanni  (originally 
of  the  12th  century),  San  Romano  (rebuilt  in  the  I7th 
ceotmy,  by  Vineenzo  Bumamicdj,  and  Santa  Maria 
Foiispoitam  (of  the  13th  century)  also  d^erve  to  be 
■entuned.  Among  the  secular  buildings  are  the  old 
dncsl  palaee,  hopm  in  1578  by  Ammonati,  and  now 
the  residence  of^ the  prefect  and  seat  of  tho  provincial 
officers  and  the  public  picture  gallery:  the  Palazzo 
Pretorio,  or  former  residence  of  the  podestJk,  now  the 
sott  of  the  cavil  and  correctional  courts ;  the  p^ace, 
fxoded  in  the  15th  oentuiy  b^  a  member  of  the  great 
Ooinigi  &mily,  and  now  serving  as  a  poor-hoxise ;  and 
the  16th  oentory  palace  of  the  Marquis  Guidicdoni, 
now  used  as  a  depoutoiy  for  the  archives.  The  prin- 
4i|Ml  market- place  in  the  caty  (/%isa  dd  Mercato) 
has  taken  poesesrioQ  olt  Uie  arena  of  the  ancient 
amplutheatre,  the  arches  of  which  can  still  be  seen 
in  the  surrounding  buildings.  Besides  the  aca- 
demy of  sdenoes,  which  dates  from  1584,  there  arc 
aereral  institutions  of  the  same  kind— a  royal  philo- 
nathio  academy,  a  roval  academy  of  arts,  and  a  public 
Ebniy  of  50,000  Tolumes.  The  silk  manufacture, 
vhich  was  introduced  at  Lucca  about  the  close  of  the 
11th  century,  andin  the  earl v part  of  the  ICth  botsame 
for  a  time  the  means  of  subsistence  for  30,000  of  its 
inhaUtants,  now  gives  employment  (in  reeling  and 
throwing)  to  onhr  about  1500.  The  bulk  of  the  popu- 
tuioa  is  encaged  in  axrioulture.  lo  1871  tho  city  had 
21,286  inhabitants.  The  oommone  has  increased  from 
61,175  in  1834  to  68,063  in  1881. 

looea  (Latin,  Imm)  Is  probaUy  a  pUoe  of  Lignriau 
OTicfa.  Hist  mentioned  tho  place  to  vhieh  SempronioB 
retired  (318  KO.)  befoie  the  TtctorioaB  Hannibal,  it  passes 
Mt  of  Biglit  again  till  177,  when  it  became  the  scat  of  a 
Ktpffian  colony.  Intbe  tlmeofJuliiu  OBsar  it  is  frequently 
bssid  of  as  « town  in  his  province  of  CisalpiQe  Qaal  and 
LifBifa,  to  which  he  repaired  for  oouinltatioD  with  his 
B^Uioal  asaoclates.  By  Augustas  it  was  ttansfened  to 
Etraria.  Tlioajib  plundered  and  deprived  of  part  of  its 
toiitory  by  Odoaoer,  Locca  appears  as  an  important  city 
and  fail  msi  at  the  tiioe  of  Vanes,  and  under  the  X^mbards 
it  WIS  the  residence  of  a  duke  or  marqnis  and  had  the 
privilege  of  a  mint  The  dnkes  gradaally  extended  their 
power  over  all  Tuscany,  but  after  the  death  of  the  fomoos 
Ibtilda  the  eity  began  to  oonstitate  itself  an  Indroendent 
«Munaaity,  and  in  1100  it  obtained  fkom  Welf  Vi^  duke 
«r  Bavaria  and  marquis  ot  Tuscany,  the  lordship  of  all  the 
coaatT7  for  5  miles  round.  Intenuil  discord  afforded  an 
«pportaiuty  to  Uguccione  delta  Fagglola  to  make  himself 
master  (rf  Lnoca  in  1314;  but  the  Lacchese  expelled  him 
two  yean  afterwards,  and  handed  over  their  city  to  Cas- 
tnudo,  nndev  whoas  masterly  tyranny  it  became  "  for  a 
Bomeat  the  leading  state  of  Italy."  Occupied  by  the 
troops  Louis  of  Bavaria,  soldtoarich  Genovese  Gherardo 
Spinial^  seiaed  by  John,  king  of  Bohemia,  pawned  to  the 
motd  01  Panna,  sold  to  the  Florentines,  surrendered  to  the 
naans,  nominally  liberated  by  the  emperor  Charles  IV., 
and  gpremed  by  his  Ticar,  Lucca  was  stu^jected  to  endless 
Ticisitndea^  bat  managed,  at  first  as  a  democracy,  and 
after  lflS8  as  an  oUgaxdiy,  to  maintain  "its  independence 
alsafriOa  Yculce  and  Genoa,  and  painted  the  word  Lib- 
•tM  oa  Ita  bannor  till  the  French  Bevolution."  In  the 
bt^inning  of  the  16th  century  one  of  its  leading  citizens, 
Ftaaceseo  Borlamaccht,  made  a  noble  attempt  to  give  poli- 
tical cohesion  to  Italy,  but  perished  on  the  scaffold  (1548) ; 
Us  statue  by  DlisBa  Ctambi  was  erected  on  the  Piazza  San 
Uehele  fn  1863.  Aa  a  principality  formed  in  1806  by 
N^ioleoa  in  fiiTor  of  his  sister  Elisa  and  her  husband  Bacci- 
echi,  Luoea  was  for  a  few  years  wonderfully  prosperoos. 
It  was  occupied  by  the  Neapolitans  in  1814 ;  from  1816  to 
1817  it  was  gorenied  aa  a  dndiy  by  Uaria  Luisa,  queen  of 


lEtroria,  and  her  sob  Charies  Loots;  sad  U  afterwaidt 

formed  one  of  the  divisions  of  Toscany. 

The  bishops  of  Lucca,  who  can  be  toaoed  back  to  347» 
giadoally  acquired  a  variety  of  exceptional  marks  of  dla- 
tiQOtl(»,  aaob  as  the  pallium  in  1120,  and  the  arehiepiaoonal 
oroas  finHn  Alexander  II. ;  and  at  length  in  1726  Benedwl 
XIII.  raised  their  see  to  the  rank  of  an  archbishopric^ 
without  suflVagans. 

See  Memorieper  Mrvfrs  aDa  ilma  dtl  dttooto  M  Lueea,  pub- 
lished by  the  Lucca  Academy;  Maasarosa,  Bloria  di  Lweeo, 
Locca,  1833;  Bepettl,  /NsfoMri*  Mta  Taaeana,  Florenoe, 
1835;  Freeman,  Httt.  and  Arek.  Bksiches,  London,  1876. 

LUCCA,  Batii8  of  (Baghi  di  Lucca,  formerly 
Baqno  a  Cobsena)^  a  commune  of  Itajv  in  Aopror- 
iDoe  of  Lncoa,  oontaining  a  number  of  nmons  water- 
ing-places. They  are  situated  in  the  valley  of  the 
Lima,  a  tributary  of  the  Serchio ;  and  Uie  district  is 
known  in  the  early  history  of  Lucca  as  the  Vieaiia  di 
Val  di  I^ma,  Ponte  Seira^lio  (16  miles  to  the  north 
of  Luoca)  is  the  principal  village ;  but  there  are  warm 
springs  and  baths  also  at  Villa,  Doooe  Basu,  Bagno 
Galdo,  etc  Bagno  a  Corsena  is  mentioned  in  1284  liv 
Guidone  da  Corvaia,  a  Pisan  historian  (Muratori,  vol 
zxiL);  and  by  the  16th  century  the  waters  had  attained 
great  celebrity.  FaUopius,  who  gave  them  credit  for 
the  our©  of  his  own  deafness,  sounded  their  praises  in 
1S69 ;  and  they  have  been  more  or  less  u  feshioa 
since.  The  temperature  of  the  water  varies  from  96* 
to  1 33*  Fahr. ;  iu  all  cases  it  gives  off  carbonic  add  gaa, 
and  oontmns  lime,  magnesium,  and  sodium  products. 
In  the  village  of  Bagno  Caldo  there  is  a  cousideraUa 
hospital,  constructed  largely  at  the  expense  of  Nicholas 
JDemidon  in  1826.  The  population  of  the  oommune 
waslLOOOinlSSI. 

LUCEN  A,  a  town  of  Spain  in  the  provinoe  of  Cordo* 
va,  37  miles  south-southeast  from  that  ci^,  and  1 1  miles 
by  road  southeast  from  the  Aguilar  station  of  the  Cor- 
dova-Malaga Railway.  .  It  is  pleasantly  situated  on  the 
Casct^ar,  a  minor  tnbtttaiy  oi  die  Genii,  in  a  disteict 
that  producoB  oil,  wine,  and  oereals  in  great  ^ndanoe^ 
and  affords  ezoellent  pasture,  ^e  pariah  chmdh, 
which  is  large  but  not  otherwiae  remaikable,  datea 
from  the  be^ning  of  the  16di  oentuiy.  The  chirf 
industries  are  the  manufacture  of  hardware  aud  pot- 
tery, bronxe  lamps  bemg  a  spedalty  of  Lucena,  and 
also  the  large  eartoeoware  jais  [tuu^as)  used  throughout 
Spain  for  the  storage  of  oil  and  wine.  There  is  con- 
siderable trade  in  tlie  produce  of  the  neighborhood, 
and  the  horse  mart  is  famous  throughout  Andaluob 
The  population  in  1877  was  19,540.  Lucena  wastaken 
from  the  Moors  early  in  the  14th  century ;  it  was  in 
the  attempt  to  recapture  it  that  King  Abu  'Abdallah 


(BoabdU)  of  Granada  was  taken  prisoner  in  1483. 

LUCKEIA,  a  city  of  Italy,  in  the  provinoe  of  Foggia, 
on  a  hill  in  the  midst  of  the  Apulian  plun,  lies  10 
miles  west-northwest  of  Foggia.  Although  a  busy 
and  flourishing  plaoe,  with  14^014  inhalutantB  in  1871, 
Luoera  is  mainly  of  historical  mterest  The  cathedral, 
erected  on  the  ruins  of  the  magnificent  mosque,  is  a 
fine  Romanesque  building  with  Gothic  features :  and 
the  castle,  whoee  imposing  ruins  still  crown  the  nill  to 
the  north  of  the  town,  was  formerly  the  grandest  of 
all  the  strongholds  possessed  by  the  Hohenstaufen  em- 
perors to  the  south  of  the  Alps. 

By  a  Greek  tradition  the  foundation  of  Luceria  waa 
assigned  to  Diomede,  and  the  statue  in  Its  temple  of  Min- 
erva passed  as  the  aathentic  Palladium;  but  tho  plaoe 
would  seem  to  be  really  of  Oscan  rather  than  Dannian 
origin.  The  Bomans  were  marching  to  the  relief  of  Loce> 
ra  when  they  suffered  the  defeat  at  the  Caudine  Forks; 
they  effected  its  captnre  in  320  b.o.  ;  and  when  they  recov- 
ered it  in  314  they  slew  a  groat  part  of  the  inhabitants, 
and  introduced  a  powerful  body  of  colonists.  During  the 
Second  Punic  War  the  city  was  the  headquarten  of  the 
Apulian  campaigns.  It  continued  to  exist  as  a  place  of 
some  mark  down  through  the  empire,  and  is  mentioned  by 
Pliny  as  a  colony.  Destroyed  (663  a.d.)  by  the  emperw 
Constans,  who  had  recovered  it  from  the  Lombards,  It  was 
shortly  afterwards  restored,  and  in  1227  it  was  raised  to 
more  than  its  former  prosperitr  by  Frederick  II.,  who  set- 
tled there  a  great  body  of  his  Saracen  fcUowers  ftena 
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SleOy,  and  tfans  incro— ofl  Its  popnUtion  to  abont  77,000. 
Th«  Mohammetlaa  colony,  however,  was  brought  to  ruin 
bj  the  hostility  of  Charles  I.  and  II.  of  Aqjou.  Previona 
to  1806  Lacera  was  the  admuuBtratire  centre  of  the  two 
moTincea  Basilicata  and  UtAlie.  See  W.  Lanft  in  Urn  Nmm 
S««db,  Dec.  1877. 

LUCERNE  (Oeiman,  Lmem)^  a  canton  of  Switzer- 
land lying^  northweBt  of  tho  central  mass  of  the  Swiss 
Alps,  naring  the  canton  of  Aargau  to  the  north,  Bern 
to  the  vest  and  south,  and  the  small  cantons  of  Zug, 
Sohwyz,  and  Unterwalden  on  the  east  and  southeast 
udes.  Like  most  of  the  Swiss  cantons  its  form  is 
Tery  irregular,  and  it  includes,  besides  a  part  of  the 
Lake  of  Lucerne,  the  Lakes  of  Sempach  and  Saldegg, 
and  several  smaller  sheets  of  water.  To  this  circum- 
Btanoe  is  probably  due  the  discrepancy  in  the  various 
estimates  of  the  area,  which  range  mim  498  to  585 
square  miles.  The  greater  part  of  ita  territory  lies  in 
the  low  hilly  region  northwests  SwitieilaDd, 
most  of  which  is  anda  cultivaUon ;  bnt  it  baa  one 
oonaderable  valley,  the  Entlebuoh,  enclosed  by  moun- 
tuna,  several  of  whic^  aoeed  6000  feet  in  height, 
which  is  devotwLto  pasturage.  The  only  considerable 
moantain  in  the  canton  is  the  Pilatus,  a  steep  Jaxged 
ridge  with  numerous  peaks,  the  hishest  of  wBcn  is 
7290  feet  above  the  sea,  forming  the  boundary  between 
this  and  the  canton  of  Unterwalden.  The  only  river 
is  the  lie  UBS,  which  issues  from  the  lake  at  the  town 
of  Lucerne,  but  soon  turns  almiptly  to  the  northeast, 
and  passes  the  boundaily  of  the  canton.  Of  many 
smaller  stieams  that  water  its  surface^  the  most  im- 
portant is  the  Little  Enune,  which  drains  the  Entle- 
Dooh  and  its  tributaiy  valleyB.  The  soil  is  moderately 
^rtilsj  and  produces  good  crops  of  cereals,  but  the 
vine  IS  grown  only  in  a  few  exceptionally  favorable 
litaiUions.  Some  of  the  higher  valleys,  especially  the 
BnUebuch,  are  mainly  devoted  to  pastiu-Cj  and  furnish 
oheeae  and  butter  in  considerable  quantities^  of  which 
the  surplus  is  exported.  The  population  in  Decem- 
ber, 1880,  was  134,806,  of  whom  all  but  5634  were 
Roman  Catholics.  The  language  is  exclusively  Gei^ 
man,  and  the  people  belong  to  the  Teutonic  stock. 
Excepting  the  inhabitants  of  the  town  of  Lucerne, 
they  are  nuunly  employed  in  agriculture.  The  men  of 
the  Entlebuoh,  leading  a  pastoral  life  and  little  ex- 
posed to  interoourse  with  strangers,  hare  preserved 
more  of  the  original  siinplicity  of  mannera  and  cos- 
tume than  is  now  often  found  elsewhere  in  Switzer- 
land. They  are  famed  for  their  strength  and  skill  in 
wrestling  and  other  aUiletic  exercises,  as  may  be  seen 
at  the  Sduoingfeste,  still  fluently  held  in  that  dis- 
trict. 

Like  the  rest  of  northern  Switzerland,  Lucerne  was  sub- 
ject to  the  house  of  Austria  uiitil  1332,  when  its  people 
Joined  the  leaftue  of  the  forest  cantous,  Uri,  Bchwyz,  and 
Unterwalden,  thoa  forming  tho  fourth  in  date  of  the  con* 
federation.  They  bore  their  bhare  in  the  brilliaut  victory 
<tf  Sempach,  fought  ia  1386  near  the  Tillage  of  that  Qame, 
and  ia  1402  acqoired  the  Entlebuch  by  purchase  from  the 
Anstrian  dnke.  The  government  was  until  the  end 
of  the  18th  century  an  oligarchy  in  the  hands  of  a 
tern  famUifliL  but  in  I79S  the  French  invaaiona  snbstituted 
dcmocratlo  Inatitations.  These,  with  several  changes  all 
tending  to  give  more  complete  power  to  the  people,  have 
omtinued  to  the  present  ^me.  The  constitution  now  in 
foice  dates  from  the  17th  February,  1869,  and  is  based  on 
the  principle  which  prevails  throughout  the  whole  of 
Switserland,  that  the  sovereign  power  is  vested  exclnsively 
in  the  people,  but  may  be  exercised  either  directly  or 
through  delegates  elected  by  universal  aufl^ge. 
Loceme  formerly  sent  a  contingent  of  1734  men  to  the 
federal  army,but  according  to  the  latest  return  the  number 
of  men  belonging  to  the  canton  on  the  rolls  (tn  1879)  was 
6176.  In  1846  Lucerne  took  a  leading  part  in  the  forma- 
tion of  the  Sondvrbund,  a  league  of  several  of  the  Catholio 
cantons  to  oppose  forcible  resistance  to  the  decree  of  the 
federal  government  for  the  ezpnlsion  of  the  Jesuits  fhnn 
Switzerland.  In  the  brief  campaign  that  ensaed  in  tiie 
following  year  the  forces  of  the  Sonderbnnd  were  utterly 
nmted,  and  after  a  few  d^  theconflict  ceased.  Bluce  that 
date  the  canton  .wenu  to  nave  enjoyed  cmuplete  Intunal 


tranquillity.  Lucerne  haa  produced  afUr  proportiot.  nl 
men  who  have  distingQlshed  themaelvee  in  science,  litera- 
ture, philosophy,  and  art.  Among  many  others  whose 
reputation  is  confined  to  their  own  country,  the  names  of 
tM  naturallats  Oappeler  and  Lange,  the  hlstoriana  Etteilia 
and  Balthasar,  and  the  philosopher  Troxler  have  aeqnlzed 
more  permment  reputation. 

Lno£BNE,  the  chief  town  of  the  Swiss  canton  fjS  that 

namoj  stands  on  both  banks  of  the  Reuse,  where  that 
river  issues  from  the  northwest  end  of  the  chief  ann  of 
the  lake  of  Lucerne.  The  position  of  the  town  is  nngu* 
larly  beautiful.  Beyond  the  lower  hills,  rich  wiUk 
planting  and  cultivation,  which  slope  towards  the 
shores  of  the  lake  and  the  river,  loilier  summits  of 
varied  form  rise  in  the  background!  Host  prominent 
of  these  is  the  many-peaked  Pilatus,  only  about  seven 
miles  distant}  while  the  double  summit  of^  the  Mythen, 
at  the  opposite  end  of  the  lake,  is  flanked  by  other  leas 
imposing  summits,  amongst  which  the  Righi  draws 
attention,  owing  to  the  fune  of  ite  puionmio  riew. 
The  pioturesque  aspect  of  the  town  is  much  enhanced 
by  the  andent  walls,  now  partly  removed,  and  the  dr- 
oular  or  octagonal  towers  whion  surround  it  One  of 
these,  called  the  Waaserthurm,  rising  from  the  wat^s 
edge,  is  stud  to  have  served  as  a  lighthouse  [lucema\ 
and  to  have  originated  the  name  of  the  town  and  con- 
ton.  The  town  appears  to  owe  its  origin  to  a  Bene- 
dictine monaaterv  wnich  stood  on  the  site  of  the  present 
Hofkirc^e.  The  buildings  which  clustered  round  gradu- 
uidly  increased,  un  til,  early  in  tho  14th  century,  the  walls 
were  erected  for  protection,  and  bridges  were  carried 
across  the  river.  The  Rathhaus,  which  ia  the  seat  of 
Uie  cantonal  Govemmentjis  an  andent  buihling  adorned 
with  wood  carving  and  quaint  pictnies.  In  a  large 
hall  aropreserved  the  portraits  of  the  chief  ma^^stratos 
iSchulthemai)  &om  we  earliesttimes  to  the  year  1814 
The  libraries  of  Lucerne  are  said  to  possess  the  most 
complete  and  important  collection  of  documents  con- 
nected with  the  history  of  Switzerland  during  the 
Middle  Ages.  The  town  library,  now  in  the  musemu, 
contains  about  12,000  volumes,  and  is  cspedally  rich  in 
manuscript  chronidcs.  The  cantonal  libraiy,  reckoned 
at  over  80,000  volumes,  with  many  incunabula,  was 
chiefly  formed  from  the  libraries  of  suppressed  moa- 
asteriea.  Other  curious  books  are  to  be  found  in  the 
library  of  the  Capuchins  at  Wesemlin  outside  the  town. 

Besides  two  modem  bridges  which  span  the  river, 
there  are  two  wooden  causeways,  roofed  over,  and 
passable  only  on  foot,  which  andently  serred  the  wants 
of  the  inhabitants ;  a  third,  the  longest  of  all,  was  re- 
moved in  the  progress  of  modern  improvements.  Of 
those  remaining,  the  more  andent,  called  the  Mtthl- 
brtidce,  was  adorned  with  illustrations  of  the  "Dance 
of  Death,"  a  favorite  subject  with  German  and  Swiss 
medisDval  artiste ;  though  much  injured  by  time,  they 
are  still  visiWe.  The  other  wooden  bridge — the 
Kapellbriidce — ia  decorated  with  numerous  painttnga 
representing  events  in  Swiss  history  and  in  the  lives 
of^  Saints  Leodeg^  and  Mauritius,  the  patrons  of  the 
dty.  l^eprindpal  church,  which  has  little  archi- 
tectunl  merit,  possesses  a  fine  oi^an.  Along  witb 
various  religions  and  eharitableinstitntions  which  seem 
fully  adequate  to  the  wants  of  the  population,  a  mu- 
seum has  been  opened  of  late  years  which,  among 
various  other  objects,  contains  an  interesting  archae- 
ological oolleodon,  going  back  to  the  prehistoric 
period,  and  including  relics  of  historic  interest,  such  as 
trophies  taken  on  the  field  of  Sempach,  formerly  pre- 
served in  the  BJSenaL  The  town  contuns  one  object 
of  genuine  artistic  interest — the  colossal  lion  designed 
to  oommemoiate  the  men  of  the  Swiss  guard  who  fell  in 
the  defence  of  the  Tuileries  in  Paris  on  the  10th  of 
Au^t,  1792.  The  idea,  which  might  easily  have  led 
an  inferior  artist  into  extravagance  and  vulgarity,  was 
well  suited  for  the  simple  and  manly  genius  of  Tlior- 
waldsen,  who  supplied  the  model ;  and  although  the 
execution  is  necessarily  somewhat  rude,  the  effect  is 
touching  and  impressive.  In  an  uchitectural  point 
of  view  the  most  notaUe  part  of  the  town  is  the  wid« 
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quay  formed  on  land  redumed  from  the  lake  im,  1852, 
planted  on  one  aide  with  trees,  and  on  the  other  show- 
inea  succession  of  those  great  hotels  which  everywhere 
in  owitserland  have  been  built  to  accommodate  and 
to  tempt  the  strangere  who  annually  resort  to  the 
eotmtiy.  This  oonataut  flow  of  visitors  has  led  to  a 
large  increase  of  population ;  that  of  Lucerne,  which 
twenty  years  before  was  little  over  10,000,  was  17,850 
at  the  census  of  1880.  ( j.  B. ) 

LUCERNE,  TiAKE  or,  the  name  given  by  foreigners 
to  the  Yierwaldst&ttenee,  or  lake  of  the  four  lorest 
mntona  of  Switzerland.  Only  a  small  portion  of  its 
^orefl  lie  within  the  canton  of  Lucerne,  out  the  name 
has  been  taken  from  the  most  considerable  town  which 
it  approaches,  hsvag  oa  the  northwest  side  of  the 
Alps  of  central  Switierland,  this  lake  has  extraordi- 
naiy  interest  for  the  physical  geographer,  for  the  lover 
of  natural  soeneiy,  and  for  all  who  leel  sympathy  with 
the  story  of  Swiss  independence.  Like  most  of  the 
other  Alpine  lakes,  it  lies  altogether  among  the 
Voralpen,  or  outer  ranges  of  the  Alps,  but  is  remark- 
able for  the  extreme  irregularity  of  its  fonn,  which  sug- 
ceeU  problems  of  much  difficulty  to  the  orogmpher. 
The  great  majority  of  the  Alpine  lakes  occupy  deprea- 
aions  or  excavations  in  a  single  line  of  valley ;  and,  so 
&r  as  their  form  is  ooncemed^  the  facts  appear  to  be 
equally  reconcilable  with  the  views  of  those  geologists 
woo  beheve  the  lake  basins  to  have  been  hollowed  out 
by  great  glaciers  aa  with  those  which  refer  their  ori^ 
to  oiBturbances  of  relative  level,  and  restrict  the  action 
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of  the  ancient  glaciers  to  a  secondary  part  in  the  result. 
The  Lake  of  Lucerne,  however,  appears  to  occupy  por- 
tions of  four  different  valleys,  orographically  distinct, 
and  connected  only  by  narrow  and  tortuous  channels. 
Commencing  at  its  eastern  extremity,  we  have  the  por- 
tion called  the  Bay  of  Uri,  which  at  its  southern  end 
receives  the  considerable  stream  of  the  Reuss,  bearing 
down  the  drainage  of  the  AIns  adjoining  the  pass  of 
Sl  Qotthard.  This  extends  tromsouUi  to  north  about 
8  miles,  with  an  average  breadth  of  less  than  2  miles, 
inclosed  between  steep  limestone  mountains  rising  from 
4000  to  5000  feet  above  its  surface.  At  the  north  end 
of  the  Bay  of  Uri  a  low  tract,  only  a  few  miles  in  width, 
divides  the  shore  of  the  lake  from  the  little  Lake  of 
Lowen,  and  another  similar  tract  divides  the  latter 
from  the  Lake  of  Zug,  so  that  it  seems  natural  to  con- 
dude  that  if  the  Bay  of  Uri  had  been  excavated  by 
ice  action  it  would  have  retained  its  original  direction 
and  carried  the  waters  of  the  Reuss  to  the  Lake  of 
Zug.  In  point  of  fW^t  the  channel  of  the  lake  is 
bent  abruptly  westward  round  the  promontory  of 
Treib,  and  extends  in-  the  same  direction  nearly  10 
miles,  with  the  local  designation  of  Buocbsersee. 
But  this  channel  is  closed  at  its  western  end  by 


j  a  low  neck  of  land,  and  the  passage  for  navigatioa 
j  is  through  a  narrow  strait,  less  than  half  a  mile 
,  wide,  which  connects  the  Buochsersee,  lyin^  south  of 
the  Biirgenstein  and  the  Vitznauerstock,  with  a  third 
basin  occupying  the  bottom  of  the  valley  which  liea 
north  of  those  ndges.  Prooeeding  weetwai^  along  thiff 
latter  portion  of  the  lake,  we  find  two  deep  bays,  several 
miles  in  length,  opening  on  cither  hand,  while  a  third 
extends  somewhat  north  of  west  to  the  town  of  Lucerne. 
The  bay  on  the  left  hand,  opening  towards  the  south- 
west, is  called  the  Alpnacherseo,  while  that  on  the  op- 
posite or  northeast  side  is  the  Bay  of  Kiissnacht.  At 
the  central  point  where  these  meet  it  is  seen  that  they 
lie  in  a  continuous  line  of  valley  extending  Irom  the 
Brllni^  Pass  to  the  lake  of  Zug,  as  the  Bay  of  Kusa- 
nacbt  IB  separated  from  the  latter  only  by  a  low  isthmus. 
Those  who  refuse  to  regard  glaciers  as  the  chief  agents 
in  the  excavation  of  lake  basins  ask  how  it  can  be  sup- 

Eosed  that  a  glacier  from  the  valley  of  the  Beuss  could 
ave  accompbsbed  the  hollowing  out  of  the  middle  por- 
tions of  the  lake,  and  further  inquire  whether  the  gla- 
cier from  the  vaJley  of  Samen,  which  is  supposea  to 
have  excavated  the  bays  of  Alpnoch  and  KtUsnacbt^ 
should  not  have  also  cleared  away  the  isthmus  between 
the  latter  and  the  Lake  of  Zug,  leading  the  drainage  of 
the  lake  in  that  direction.  The  question  as  to  the  true 
origin  of  lake  basins  in  the  Alps  cannot  be  satisfao- 
tonly  discussed  until  their  forms  have  been  determined 
by  numerous  and  accurate  soundings,  and  this  has  ai 
yet  been  done  for  the  Lake  of  Como  alone.  The  greatest 
depth  hitherto  measured  in  the  Lake  of  Lucerne 
is  1040  feet,  but  no  connected  series  of  sound- 
in^appear  tohave  as  yet  been  made.  The  mean 
height  of  the  surface  above  the  sea-level  is  1437 
feet,  or  68  feet  higher  than  the  Lake  of  Zug. 

The  irregularity  of  its  form  is  the  chief  cause 
of  the  unequalled  variety  which  characterizes  the 
scenery  of  the  Lake  of  Lucerne,  but  the  ^ologi- 
oal  structure  of  themountains  that  inclose  it  much 
enhances  the  effect.  Its  eastern  portion  lies  amid 
the  Secondary  limestone  rocks  which  are  every- 
where in  the  Alps  marked  by  sharp  peaks  and 
ridges  and  precipitous  crags  ;  the  middle  part  is 
inclosed  by  great  masses  of  Tertiary  conglomer- 
ate, called  in  Switzerland  Nagelfluhe,  which  con- 
stitutes suoh  mountains  as  the  Righi  and  the 
Biirgenstein,  showing  steep  faces  with  gently  slop- 
ing Bunmiita ;  while  the  western  extremity  is  sur- 
rounded by  swelling  hills  richly  planted  and  dot- 
ted with  bright  looking  hamleta  or  solitary  farm- 
houses. Theforestswhichoncecoveredthegrcater 
part  of  this  re^on,  and  give  the  load  desi^ation 
to  the  four  original  cantons  of  Switzerland,  have 
been  extensively  thinned,  but  enough  yet  remain 
to  add  another  element  to  the  charms  ot  the  scenery. 
Vineyards  with  their  formal  rows  of  stakes  are  scarcely 
seen  on  thesbores  of  the  lake,  but  orchards  surround  most 
of  the  houses,  and  the  walnut  grows  to  great  perfection. 
Lucerne  is  the  only  town  on  the  lake.  AJtdorf.  the 
chief  town  of  Uri,  stands  nearly  2  miles  from  the  head 
of  the  Bay  of  Uri,  and  Schwyz,  capital  of  the  canton  of 
that  name,  is  more  than  3  miles  from  the  shore;  but 
since  the  introduction  of  steam  navigation  several  of  the 
villages  on  its  coast  have  largely  increased  in  population. 

Ifodem  scepticinn  hu  thrown  donbt  apon  manyof  tfa« 
details  in  the  popnlarhiatory  of  ttie  origin  of  Swiss  iadepen- 
donce;  bat  it  is  certain  that  the  shores  of  this  lakenoitured 
the  men  who  commeuced  the  heroic  efforts  that  Secured 
freedom  for  their  country.  Here  at  the  beginning  of  the  14th 
century,  in  an  age  when  nearly  all  Europe  was  in  the  hands 
of  feudal  oppressors,  a  handful  of  moantaineen  drove  ont 
the  local  tyrants  and  levelled  their  strongholds,  and  a  few 
years  later,  on  the  fields  of  Morgaiten  and  Sempach,  con- 
&0Dted  and  put  to  flight  the  chivalry  of  Austria.  The  man 
who  can  visit  unmoved  theOrutU,  the  spot, overlooking thft 
Bay  of  Uri,  consecrated  by  popular  tradition  as  the  scene  of 
the  first  meeting  of  the  confederates  on  the  night  of  the  7th 
October,  1307,  most  be  devoid  of  all  sense  of  the  snblime  im 
i  natural  scenery  and  of  the  heroic  in  human  action.  (J.  B.) 
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LUCIA,  or  Lnor,  St.,  was  a  noble  Christian  Tirgin 
of  Syracose,  who  lived  in  the  reiicn  of  Diocletian.  Her 
mother,  having  been  miraouloouv  cured  of  an  illness  at 
the  Be|>uIohre  of  St  Agatha  in  Catania,  was  persuaded 
by  Lncia  to  distribute  all  her  wealth  to  the  poor.  Hie 
youUi  to  whom  the  daughter  had  been  betrothed  forth- 
with denounoed  her  to  Pasohasius  the  prefect,  who 
ordered  that  she  should  be  taken  away  &nd  subjeeted 
to  diameliil  outnge.  But  it  was  found  that  no  foroe 
vhicb  oould  be  applied  wis  able  to  move  her  from  the 
spot  on  which  she  stood ;  even  boilinK  oil  and  burning 
pitch  had  no  power  to  hurt  her,  untu  at  last  she  was 
slain  with  the  sword.  Such  in  subetanoe  is  tke  narrative 
of  the  appropriate  lessons  given  in  the  Roman  Breviary 
for  the  festival  of  St  Lucia  on  December  13  (duplex) ; 
a  later  legend  represents  her  as  having  plucked  out  her 
eyes  when  they  threatened  to  become  a  snare  to  her 
lover,  and  as  having  had  them  afterwards  restored  to 
her  more  beautiful  than  before.  In  art  ^e  is  repre- 
sented as  suffering  martyrdom,  as  bearing  her  eyes  on 
a  salver,  or  as  carrying  a  flaming  lamp  in  her  hand ;  in 
the  last  case  she  is  the  type  of  celestial  light  or  wisdom 
joomp.  Dante,  /n/.,  it. ;  Purg.,  iz. ;  i^r.,  zxxii.).  She 
18  invoked  in  cases  of  eve-disease,  and  is  abo  regarded 
as  the  patroness  of  the  laboring  poor. 

LUC^L&I^,  one  of  the  principal  esst^y-writers  {TjoyoypA- 
fot)  and  satirists  of  the  postrChristian  era,  the  mlver 
age  of  Greek  literature,  was  bom  at  Samosata  on  the 
iTuphrates  in  northern  Syria.'  We  have  no  indication 
of  the  |)TeciBe  date  of  his  birth,  but  it  is  probable  that 
he  flourished  about  or  after  the  middle  of  the  2d  cen- 
tury, as  he  mentions  Marcus  Anrelius  and  his  war  with 
the  Qerman  Maroomanni  and  Quadi  (170-74  A.D.)  in 
his  AUxander  (2  43).  He  tells  us  in  the  Somnium  or 
Vita  Lttciani,  ^  1,  that  his  means  being  small  he  was 
at  first  apprenticed  to  his  maternal  uncle,  a  statuaiy, 
or  rather  sculptor  of  the  stone  pUlan  calwd  Hermae.' 
When  a  schoolboy  he  had  been  in  the  balnt  of  scraping 
the  wax  irom  his  tablets  and  using  it  for  moulding 
or  modelling  little  figures  of  dogs,  horses,  or  men.^ 
Having  made  an  umuckr  beginning  by  breaking  a 
marble  slab,  and  having  been  well  be^n  for  it,  ne 
absconded  and  returned  nome.  Here  he  had  a  dream 
or  vimon  of  two  women,  representing  Statuary  and 
Literature.  Both  plead  their  cause  at  length,  setting 
forth  the  advantages  and  the  prospects  of  their  respec- 
tive professions ;  out  the  youth  chooses  naiScla,  and 
deddes  to  pursue  learning.  For  some  time  he  Boems 
to  have  made  money  as  a  M^«p,  following  Uie  example 
of  Demosthene^  on  whose  mentM  and  patiiotism  lie 
exfrntiates  in  the  dialogue  DemoUkmu  Siwomium. 
It  is  dear  from  his  numerous  writinn  that  he  was 
very  familiar  witii  the  rival  schools  of  philosophy,  and 
he  must  have  wdl  studied  th«r  teachings;  but  he 
lashes  diem  all  alike^  the  Cynics,  perhaps,  betnj^  the 
chief  object  of  his  dension.*  A  laige  number  of  philoso- 
phers, bot^  ancient  sod  contemporary,  are  mentioned 
by  name,  nearly  always  in  ridicule  or  disparagement 
Lucian  was  not  only  a  sceptic ;  he  was  a  sooffer  and  a 
downright  unbeliever.  He  felt  that  men's  actions  and 
conduct  always  fall  far  short  of  their  professions,  and 
therefore  he  concluded  that  the  profeasions  themselves 
were  worthleas,  and  a  mere  guise  to  secure  popularity  or 
respect.  Of ChristianityheshowsBomeknowledge, and 
it  must  have  been  somewhat  Lugely  profeeBed  in  Syria  at 
thedoseof  the2doentary.*  In  the  PAt&pofru,  though 

1  He  mentions  it  onlr  once,  In  the  treatlN  nitt  tti  urrMtu- 


satirical,  and  really  mean  ^sSAot,  "second-rate,  for  It  Is  ^ear  that 
be  dialifces  his  uncle.  ^  ■ /Md.,f  2. 

*  lIcQOfl  Diogenes  is  made  to  say  In  Pftealor,  I  23,  vwip  awayrat 
ifiptvfat,  sc.  wpbt  AovNiAvo*.  In  SiMv  vpofftt  (p.  551)  the  same 
pblloiiopberu8erUtliat"anyone  will  be  looked  up  to  and  get  a 
reputation  if  only  be  has  Impndenoe  and  abuse."  At  the  auction 
Dfojrenes  Is  valued  at  Iwopenee  ({ 11).  That  Lucian  had  practised 
In  luw  courts,  and  turned  his  eloquence  aftenfardi  a^iist  the 
phllusoshera,  is  asserted  in  PiieaL,  i  25. 

*ln  the  .^Xacandnu  25)  we  are  told  that  the  province  of  Pon- 
tm,  due  north  of  Syria,  was  "  ftill  of  Chrintlaus.'^ 


the  dialogue  so  called  is  generally  regarded  as  8purioai» 
there  is  a  statement  of  the  doctrine  of  the  Trinity, 
and  the  "Ghdilsean  who  had  ascended  to  the  third 
heaven"  (312),  and  "renewed"  Uvtmivian)  by  the 
waters  of  baptism,  may  poaublv  allude  to  St  PaoL 
The  doctrines  of  the  Atf)^ana  the  "Light  of  the 
worid,"  and  that  Ot)d  is  in  heaven  making  a  record  of 
the  good  and  bad  adiouB  of  men,'  seem  to  have  oone 
from  the  same  source,  though  the  notion  of  a  writtea 
catalogue  hnman  actions  to  be  used  in  judgment 
was  fiuniliar  to  .^sohylus  and  Euripides. 

As  a  satirist  and  a  wit  Lucian  stands  wit]iout  a  rind. 
In  these  respects  he  ma^  be  said  to  oeoupy  in  prose 
literature  the oniqueposition  which  AristopliaiieB ndds 
in  Greek  poetry.  But  whether  he  is  a  mere  satirist, 
who  laughs  while  he  lashes,  or  a  misanthrope,  who 
hates  while  he  derides,  is  not  veiy  clear.  In  wot  of 
the  former  view  it  may  be  said  tliat  the  two  main  ob- 
jects of  his  ridicule  are  mythology  and  the  sects  of 
philosophy ;  in  favor  of  the  latter,  his  bitter  exposure 
of  imposture  and  chicanery  in  the  Alexander,  and  the 
very  severe  attacks  he  muces  on  the  "humbug"  vi 
philosophy,'  which  he  everywhere  assuls  with  the  most 
acrimonious  and  contemptuous  epithets. 

As  a  writer  Lucian  is  fluent,  ea^,  and  unaffected, 
and  a  close  follower  of  the  best  Attic  models,  such  as 
Plato  and  the  orators.  His  style  is  mmpler  titan  Plu- 
tarch's, and  some  of  his  compositions,  espedally  the 
Dialogueto/tke  Gods  (pp.  204-287)  and  (/(Ae  2 
Datiet  (288-327),  and  above  all.  the  Bialopva  of  the 
Dead  (329-454),  are  models  of  witty,  pomhed,  and 
accurate  Greek  composition.  Not  less  clever,  though 
rather  lax  in  moraUty,  are  the  traipiKoi  it&Xoyot  (pp. 
280-32S),  which  remind  us  somewhat  of  the  letters  <h 
Alciphron.  The  sarcasms  on  the  popular  mythology, 
the  conversations  of  Pluto,  Hermes,  Charon,  and  others 
of  the  powers  in  Hades,  show  a  positive  disbelief  of 
any  future  state  of  existence.  The  model  Lucian  fol- 
lowed in  these  dialogues,  as  well  in  the  style  as  in  the 
sparkling  and  playful  repartee,  viraa  the  Platonic  con- 
versationa,  founded  on  the  drama,  of  which  the  dialogue 
may  be  called  the  prose  representative.  AristoUe 
never  adopted  it  perhaps  re^i&ng  it  as  beneath  the 
true  dignity  of  phUosopIiy.  The  dialogue,  in  fact,  was 
revivea  and  improved  bvLudan,*  the  old  traditions  of 
the  XoYoirotot  and  Xoyoypapoi,  and  above  all,  the  immense 
influence  of  rhetorio  as  an  art,  having  thrown  some 
discredit  on  a  style  of  oompoution  whkm,  as  introduced 
by  Hato,  had  formed  quite  a  new  era  in  Greek  prose 
compontion.  For  rhetoric  loved  to  talk,  expatiate, 
and  declaim,  while  dialectic  strove  to  refute  by  the 
employment  of  question  and  answer,  often  in  the 
briefest  form. 

In  his  language,  as  tested  by  the  best  classical  models, 
Lucian  is  at  once  elegant  and  correct  But  he  occasioQ- 
ally  indulges  in  idioms  slightly  solecistic,  as  in  the  use  of 
Kav  (koI  &v)  with  a  future  or  even  an  imperative,  M  in 
place  of  ov,  the  particle  av  misplaced  or  wrongly  added, 
and  a  subjunctive  mood  instead  of  an  optative.'* 
Nevertheless,  he  evinces  a  pcifbct  mastery  over  a  lan- 
guage as  wonderful  in  its  inflections  as  in  ita  immense 
and  varied  vocabulary ;  and  it  is  a  well-merited  pnasa 
of  the  author  to  say  that  to  a  good  Greek  scholar  the 

* !  12,  v^i^Mmts  Atbr  i^iyaw  iitfifpm  aApuvtwm,  Miv  Ilar^, 
IlrcufiLa  iK  mtrybc  JcnpiiidfMVM',  tw       rp*m¥  mi  if  Mt  rpU,  a 

sase  which  besis  on  the  oontraverted  procession  "a  PmQ» 

rflloquB." 

'  iMfL,  i  IS.    JEsch.,  £bm.,  265,  ScAroYfia^  U  tskt'  tinMf  ^ptvi. 

*  At  p.  792  Hermotimus  savs  to  Lydnus  (who  must  be  aasomed 
to  represent  Lacian  himself),  v^pwHit  d«i  »v,  ku  owe  M  i  n 
watmr  ittatlt  ^iXovo^iaf  roi  it  Tout  ^lAoffo^ovfTM  AawKiimic.  In 
Icanmmipmu  (g  5)  he  says  he  always  niesscd  who  were  the  best 
physical  pmlosophen  ''^by  their  sour-moed  looks,  ihelrpalene« 
of  complexion,  and  the  length  of  their  beards."  See  aJaoibid., 
f29. 

*  He  says  (speaking  as  Xvpof  in  Bit  acnuaiut,  i  84)  that  he  found 
dialogue  somewhat  oat  of  repute  from  the  too  numerous  qnes- 
(Ions  (Le-,  employed  by  Plato),  and  brought  it  up  to  a  mom 
liuman  and  natural  standard,  substttutInK  banter  and  repartee 
for  dialectic  quibbles  and  close  logical  reasoning. 

10  Thus  in  p.  591,  vpocA^trsi  Tivs  •{  snfTHf  o«nc  £^t«T«  ««rvjw» 
^fa■l  if  fot^t  either  ovrtt  £■>  ifnan  wag  ur  ovTit  mmtc  ir  t««o>v  II 
required     tbe  laws  of  Attic  Greek. 
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pages  of  Lucun  are  almost  as  easy  and  as  entertainiog 
10  an  English  or  French  novd.  In  this  respect  Uiey 
fonn  a  contrast  with  the  somewhat  "  erabhed  "  style 
of  Plutarch,  many  of  whose  moral  treatises  are  by  no 
means  easy  reading. 

Of  course  Greek,  like  everf  other  language,  is  pro- 
gresnve,  and  the  notion  of  fixing  it  to  any  Riven  period 
as  abeolatelv  the  best  is  quite  arbitrary.  We  bKiUI  not 
be  snrprisea  at  finding  in  Lmnan  some  forms  and  com- 

Kands  whioh  were  not  in  use  in  the  time  of  Plato  or 
imosthenee.  Thus,, he  has  inrrptidei^  for  inrtfiop^c 
(p.  99),  irere/t/tivot  as  the  partidple  of  the  i>erfect 
paariTe  of  Kifuru  (p.  240),  haietiKt  the  jyerfect  of 
hm!u[p.  705),  to  which  a  purist  would  object:  and 
(here  are  oooasional  tendencies  to  Ijatinism  whicb  can 
hardly  surprise  us.  From  a  writer  living  under  Boman 
iuie  wo  may  expect  some  Latin  words  in  his  voeabu- 
hry,  as  iaKipSuf  for  Saeerdos,  and  Roman  names  like 
Uiywof^  KeXtrff,  {Cder),  'PowrtWi'a-of,  etc  In 

the  LexiphaneB  a  long  passage  is  read  from  a  treatise 
composed  in  words  of  toe  strangest  and  most  out-of- 
the-way  form  and  sound,  on  hearing  which  Lucian 
pretends  to  be  almost  driven  crazv  (p.  342).  His  own 
sentiments  on  the  propriety  of  aiction  arc  shown  by 
his  reproof  to  Lexiphanes  24),  ''if  anywhere  you 
have  picked  up  an  out^f-the-way  word,  or  coined  one 
which  you  think  good,  ^ou  labor  to  adapt  the  sense  of 
it,  and  ^ink  it  a  loss  if  you  do  not  suooeed  in  drag- 
ging it  in  somewhere,  even  when  it  is  not  really 
wanted."  The  iree  use  of  sach  a  vocabulary' oven  in  sa- 
tire shows  Lacian's  intimate  knowletlge  of  the  spurious 
twmbast  which  had  begun  to  corrupt  the  dassic  dialect. 

Lucian  founded  his  style,  or  obtained  his  fiuenc^, 
from  the  successful  study  of  rhetoric,  by  which  he  ap- 
pears to  have  made  a  good  income  from  composing 
speeches  which  attracted  much  attention.*  At  a  later 
period  in  life  he  seems  to  have  held  a  lucrative  office 
in  Egypt  When  he  "  alt  but  had  one  foot  in  Charon's 
bo^^lbe  says  in  Apologia,  1 1),  "he  lent  his  nedc 
to  be  bound  bf  a  golden  collar."  This  office  was  to 
TCffaim  the  actions  and  verdicts  of  the  law  oonrts,— 
be  was  a  kind  of  "  Master  of  the  Rolls,"  who  had  the 
custody  of  the  state  documents,  and  received  his 
Halary  directly  from  the  king  {ibid.,  i  12).  He  speaks 
of  the  emoloments  as  oii  trfUKpi^  /ua^  d^AA  iroXvri- 
Aorror,  We  do  not  know  the  date  of  Lvuuan's  death, 
but  he  may  have  lived  till  about  200  a.d. 

The  extant  works  of  this  writer  are  so  numerous 
that  of  some  of  the  principal  only  a  short  sketch  can 
be  given.  To  understand  them  aright  we  must  re- 
member that  the  whole  moral  code,  the  entire  "duty 
of  man,"  was  included,  in  the  estimation  of  the  pagan 
Greek,  in  the  various  schools  of  philosophy.  As  these 
were  genmlly  rivals,  and  the  s^rstems  they  taught 
wore  more  or  less  d.ircctly  antagonistic,  truth  presented 
itself  to  the  inquirer,  not  as  one,  but  as  mani  fold.  The 
absurdity  and  the  impossibility  of  this  forms  the  bur- 
den of  all  Lncian's  writings.  He  coold  only  form  one 
conclusion,  viz.,  that  there  is  no  such  a  thing  as  truth. 

One  of  the  best  written  and  most  amusing  treatises 
of  antiquity  is  Lncian's  TVue  Iligtory,  which  forms  a 
rather  long  narrative  in  two  books.  It  is  composed, 
he  says  in  a  brief  introduction,  not  only  as  a  pastime 
and  a  diversion  from  severer  studies,  bat  avowedly  as 
a  satire  (ovjc  aiK«ivJ$ruf,  p.  71)  on  the  poets  and  logo- 
gnphcTB  who  have  written  so  many  mwellons  tales, 
mSiXa  repieria  koZ  fiv6£id^.  He  names  Ctenas  and  Ho- 


ner;  but  HdUnicoa  and  Herodotus,  perhaps  other 
Acyonoioi  still  earlier,  appear  to  have  been  in  his  mind.' 

*  IiideKrftdiuftbMqoetLeziphuM«Mn(27),  ««rif^U  iKftra 
(W>>n>^  tto^i  <](«vra  Tijr  uifmmr  rai  |BMiS«A«*f  >«t  tM^MVMJtAar  Ml 

«  Bk  eeeiiif  .  q  71),  •why  Shetorfe  deelftm  she  bwl  oarlehed 

rpeio  mi  /UMpiP  •v«#n«Ya«fU*^  ••AAovtKat  SMifiMton  Atfyawi . 

■  In  ji.  127  he  Mtn  th»t  be  saw  punlsbed  In  ludea,  more  m- 
Tcnl7  ttaui  ftny  otner  sinners,  wrften  of  ftlM  nsmtivee,  unonc 
whom  wen  CtoaiM  of  Cnldus  and  Herodonu.  Yet  Id  toe  tbon 
•May  Iwcrtbed  BeroMut,  p.  SSI,  be  wisbea  It  were  poviUe  Ibr 
him  to  Inltato  the  many  exeellenelM  of  that  writer. 


The  onljr  true  statement  in  his  Hittory.,  he  wittily  says 
(p.  72),  is  that  it  contuns  nothing  but  lies  from  be- 
gmning  to  end. 

The  main  purport  of  the  story  is  to  describe  a  voy- 
age to  the  moon.  He  set  out,  he  tells  us,  with  fifty 
companions,  in  a  well-provisioned  ship,  from  the  "  Pil- 
lars of  Hercules,"  intending  to  explore  the  western 
ocean.  After  eighty  days'  rough  saUing  they  came  to 
an  island  on  which  they  found  a  Oreek  inscription^ 
*'  This  was  the  limit  of  the  exnedition  of  Heracles  anS 
Dionysus ; "  uid  the  vifflt  of  the  wine-god  seemed  at- 
tested by  some  miraculous  vines  which  they  founf 
there.  After  leaving  the  island  th^  were  suddenly 
carried  up,  ship  and  all,  by  a  whirlwind  into  the  aii^ 
and  on  the  eighth  di^  came  in  nght  of  a  great  roundi 
island  shiningwith  a  bright  light  (p.  77),  and  lying  » 
little  above  the  moon.  In  a  short  time  tliey  are* 
arrested  by  a  troop  of  gigantic  "horse-vultures" 
{iirjr6rviroi).  and  brought  as  captives  to  the  "man  in 
the  moon,  who  proves  to  be  Endymion.  He  is  en- 
{^ed  in  a  war  with  the  inhabitants  of  the  sun,  which 
IS  ruled  by  King  Phaethon,  the  quarrel  having  arisen 
from  an  attempt  to  colonize  the  planet  Venus  (Luci- 
fer). The  voyagers  are  enlisted  as  "  Moonites,"  and 
a  long  dest^ption  follows  of  the  monsters  and  flying 
dragons  engaged  in  the  contest.  A  fight  eusnes,  in 
which  the  slaughter  is  so  great  that  the  very  clouds 
are  tinged  with  red  (p.  84).  The  long  deacnption  of 
the  innafaitante  of  the  moon  is  extoemely  droll  and 
original,  and  has  often  been  more  or  less  dosely  imi- 
tated. After  descending  safely  into  the  sea,  the  ship 
isswallowed  by  ahuge  sea  serpent"  more  than  100 
miles  long.  The  adventures  during  the  long  confine- 
ment in  the  creature's  belly  are  most  amusing ;  but  at 
last  they  sail  out  through  the  chinks  between  the 
monster  s  teeth,  and  soon  find  themselves  at  the  "For- 
tunate Islanda"  Here  the^  meet  with  the  spirits  of 
heroes  and  {philosophers  of  antiquity,  on  whom  the 
auUiOT  ezimuates  at  some  length.  Ilie  tab  comes  to 
an  abrupt  end  with  an  allusion  to  Herodotus  in  the 
promise  that  he  "  irill  tell  the  rest  in  his  next  books." 
l^e  story  throughout  is  written  in  easy  and  el^ant 
Greek,  and  shows  the  most  fertile  invention. 

Another  curious  and  rather  long  treatise  is  entitled 
A-oiiiuof  $  bvoz.  The  authorship  is  regarded  as  doubt- 
ful ;  the  style,  as  it  seems  to  us,  does  not  betray  an- 
other hand.  Parts  of  the  stor^  are  coarse  enough ; 
the  point  turns  on  one  Lunus  visiting  in  a  TheasanaD 
family,  in  which  the  lady  of  the  house  was  a  sorceress. 
Having  seen  her  changed  into  a  bird  by  anointing  her- 
self with  some  potent  drug,  he  resolves  to  try  a  similar 
experiment  on  himself,  but  finds  that  he  has  beoome 
an  ass,  retaining,  however,  his  human  sensea  and 
memory.  Tbe  mistake  arose  from  his  having  filched 
the  wrong  ointment ;  however,  he  is  aasared  by  the 
attendant  Falsestra,  that  if  he  can  but  procure  roses 
to  eat,  his  natural  form  will  be  restored.  In  the  night 
a  party  of  bandits  break  into  the  house  and  cany  off 
the  stolen  goods  into  the  mountains  on  tho  back  of  the 
unfortunate  donkey,  who  gets  well  beaten  for  stum- 
bling on  the  rough  road.  Seeing,  as  he  fancies,  some 
roses  in  a  garden,  he  goes  in  quest  of  them,  and  again 
gets  beaten  as  a  thief  by  the  gardener  (p.  585). 
After  many  adventures  with  the  Inndits,  he  attempt» 
to  run  away,  bat  is  canght  A  oonncil  is  held,  and  lie 
is  condemned  to  die  along  with  a  active  girl  who  had 
esswed  to  escape  on  his  back.  Suddenly,  however, 
soldiers  appear,  and  the  bandits  are  arrested  (p.  S95). 
Again  the  ass  escapes  "to  the  great  and  populons 
dtyof  Bercca  in  Macedonia"  (p.  603).  Here  he  is 
sold  to  a  strolling  conjurer,  afterwards  to  a  market- 
gardener;  and  both  experiences  are  alike  painful. 
Again  he  passes  into  the  possession  of  a  oook,  where 
he  gets  fat  and  sleek  on  food  more  suited  to  his  con- 
cealed humanity  than  the  hard  fare  he  has  of  late 
lived  upon  (p.  614).  At  last,  during  an  exhilntion  in 
the  theatre,  ne  sees  some  roses  being  earned  past,  and, 
making  a  snooGBsftil  rush  to  devour  them,  he  recoven 
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his  former  shape.  "I  am  Lucius."  he  ezolaims  to 
the  wondering  i)re8ideDt  of  the  exhibition,  "and  my 
brother's  name  is  Caius.  It  waa  a  Thrasalian  witch 
that  changed  me  into  a  donkey."  Thus  all  ends  well, 
and  he  returns  safe  to  his  oountiy.  DroU  and  graphic 
as  many  of  the  adventures  are,  they  but  too  dearly 
show  the  profligate  morals  of  the  age. 

The  treatise  On  the  Syrian  Goddess  (Mylitta,  the 
moon-godd^,  the  Semitic  Venus)  is  written  in  the 
Tonic  oualect  in  imitatiqn  perhaps  of  the  st^le  of  Hero- 
Jotot,  thooi^  the  resemblanoe  is  by  no  means  close. 
The  vriter  proftssee  to  be  an  Assyrian  (p.  452),  and 
to  describe  tJie  wonders  in  the  various  temples  of  Pal- 
estine and  S;^'ria :  he  descants  on  the  eunuchs  of  Syria 
and  the  origin  of  the  8elf-imp(»ed  privauoa  of  man- 
hood professed  and  practised  by  the  Galli.  The  ao- 
oount  of  the  temples,  altars,  and  sacrifices  is  curious, 
if  really  autbenric ;  after  the  manner  of  Pausanias  it 
ia  little  more  than  a  list,  with  the  reasons  in  most  cases 
Added,  or  the  origin  of  the  custom  expluned. 

De  Morte  Peregrini  is  a  narratire  of  one  Proteus  a 
<Gynic,  who  afler  professing  various  doctrines,  and 
■among  them  those  of  Christiajiity,  ended  his  own  life 
4v  ascending  a  burning  '|}yre  (p.  357).'  The  founder 
•of  the  Christian  religion  is  desoibed  (p.  334)  as  "  the 
tuan  who  had  been  crucified  (or  fiked  to  a  stake, 
mmanaXtmiaeivTa)  in  Palestine,"  wd  as  one  "  still  wor- 
shipped for  having  introduosd  a  new  code  of  morals 
into  life."  The  zeal  of  the  early  converts  is  shown  by 
their  flocking  to  the  prison  when  Proteus  had  been 
arrested,  by  the  sympathy  conveyed  from  distant  cities 
of  Asia  (p.  336),  by  contributions  of  money  for  his  sup- 
port, ana  by  their  total  indifference  to  life ;  for  "  the 
poor  wretches  havepersuaded  themselves  that  they 
will  live  forever. ' '  The  founder  of  the  religion, ' '  that 
first  lawgiver  of  theirs,"  i^Lucian,  "made  them 
believe  that  they  are  all  brothezs  when  onoe  they  bave 
-  abjnn^  tbe  gods  of  Greece  and  worshipped  the  cmd- 
fied  man  who  is  their  teacher,  and  have  begun  to  live 
■ooording  to  his  laws"  (p.  337). 

Bis  (umsaius  is  a  dialogue  commendog  wiUi  a  satire 
on  the  foUy  of  the  j^pular  notion  that  the  gods  alone 
are  happy.  Zeus  is  represented  as  disjiroving  this 
by  enumerating  the  many  and  heavy  duties  that  fall 
to  their  lot  in  the  goveroment  of  the  world,  and 
Hermes  remarics  on  the  vast  (»owds  of  philosophers 
of  rival  sects,  by  whose  influence  the  respect  and 
worship  formerly  paid  to  the  gods  have  senoosly  de- 
elined.  A  trial  is  supposed  to  be  held  under  the  presi- 
dency of  the  goddess  Afnr,  between  the  Academy,  the 
PoTch,  the  schools  of  the  Cynios  and  Epiotueans,  and 
Pleasure,  Bevolry,  Virtue,  LaxuiT,  etc,  as  variously 
impiwied  or  defended  by  them.  Then  Conversation 
and  Rhetorie  come  before  the  court,  each  having  an 
action  fordeflunation  to  bring  i^ainst  Syrus  the  essa;^- 
who  of  course  is  Lucian  himself  (p.  823).  ffis 
defence  is  heard  against  the  charges  or  both,  and  in 
both  cases  he  is  tnumphantiy  acquitted.  This  essay 
da  brilUant  from  its  clever  parodies  of  Plato  and  Demos- 
ithenes,  and  the  satire  on  the  Socratic  method  of  argu* 
ingby  short  questions  and  answers. 

The  Lover  of  l^ing  {^ika^thiiK)  discusses  the  reason 
why  some  penons  seem  to  take  pleasure  in  falsehood 
4at  its  own  sake,  and  when  there  is  nothing  to  be 

Sined  by  it  Under  the  category  of  lying  all  my- 
ology (e.  g.y  that  of  Homer  and  Hesiod)  is  included, 
and  Se  qiufftion  is  asked,  why  the  hearers  of  such 
stories  are  amused  by  them?  Quack  remedies,  charms, 
and  miraculous  cures  are  included  among  the  most 
|)opular  kinds  of  falsehood ;  witchcraft,  spiritualism, 
exorcism,  expnlmon  of  devils,  spectres,  are  disoussed 
in  turn,  and  a  good  ghost  story  is  told  in  p.  57.  An 
anecdote  is  given  of  Demooritos,  who,  to  show  his  dis- 
belief in  ghosts,  had  shut  himself  up  in  a  tomb,  and 
when  some  young  men,  dressed  up  with  death's  heads, 
oame  to  fiighten  nim  at  night,  and  suddenly  appeared 
^ItfeKVestoOoDtioTWwlMUieilwwuDOta  martTtXttM 


to  him  while  he  was  engaged  in  writing,  he  did  not 
even  look  up,  but  called  out  to  them,  "Stop  yoar 
joking "  (p.  59}.  This  treatise,  a  very  interesUnc 
one,  oondiules  with  therefleotion  that  truth  and  Boana 
reason  are  the  only  remedies  for  vain  and  sapontitioiis 
torroK. 

The  dialogue  Navigium  mi  Vota  (H^iov  4  ivxo£) 
gives  an  apparently  authentic  account  of  the  measure- 
ments and  fittings  of  an  Egyptian  ship  which  has  ar- 
rived with  a  cargo  of  oom  at  the  Pirssus,  driven  out  of 
its  course  to  Italy  by  adverse  winds.  Ijie  full  length 
is  180  feet,  the  breadth  neariy  So,  the  depth  from  deck 
to  the  bottom  of  the  hold  43  feet.  The  "wishes" 
turn  on  a  party  of  friends,  who  have  been  to  seo  the 
ship,  declaring  what  they  would  most  desire  to  pos- 
sess. One  would  have  the  ship  filled  with  gol<L 
another  a  fine  house  with  gold  plate ;  a  t^ird  would 
be  a  "  tjTant"  with  a  large  force  devoted  to  his  inter- 
ests ;  a  fourth  would  like  to  make  himself  invisible, 
enter  any  house  that  he  pleased,  and  be  transported 
through  the  air  to  the  objects  of  his  affection.  After 
hearing  them  all,  the  first  speaker,  Lvcinus  (Ludao), 
says  that  he  is  contont  with  the  privilege  of  laughing 
heartily  at  the  vanity  of  human  wishes,  eepecially 
when  they  are  those  of  professed  philosophers. 

The  dialogue  between  Philo  andLyciaus,  Convkmim 
sett  LapUkce,  is  a  very  amudng  description  of  a  ban- 
quet, at  which  a  party  of  dignified  philosophers  qoar- 
relied  over  their  viands  at  a  marriage  feast,  and  came 
to  blows.  The  style  is  a  good  imitation  of  Plato,  and 
the  scene  reminds  one  of  the  "  dients'  dinner  "  in  the 
fifth  satire  of  Juvenal.  One  of  the  party  is  so  irri- 
tated by  taunts  that  he  flings  a  goblet  hfdf  full  of  wine 
at  the  head  of  another,  who  retorts  by  spitting  in  tJie 
face  of  the  aggressor  (n.  441).  Matters  came  to  a  cli- 
max by  the  attempt  01  one  of  the  guests,  Zeoothemis, 
to  secure  for  himsdf  a  fatter  fowl  which  had  been 
served  to  his  next  neighbor  Hermon.  Eaeh  seises  Us 
bird  and  hits  the  other  with  it  in  the  face,  at  the  same 
time  pulling  his  beaid.  Then  a  general  fight  ensues,  and 
serious  wounds  are  inflicted.  The  story  is,  of  ooune, 
a  satire  on  philosophy,  the  favorite  topie  of  a  writer 
who  bdieved  neither  m  gods  nor  in  men. 

The  IKscator,  a  dialogue  between  Lndan,  Socrates, 
Pythagoras,  Empedodes,  Plato,  and  others,  com- 
mences with  a  general  attack  on  the  author  as  the 
enemy  of  philosophy.  Socrates  proposes  that  the  cul- 
prit should  be  tried,  and  that  Fnilosophia  should 
assist  in  the  prosecution.  Ludan  declues  that  he 
does  not  know  where  such  a  person  lives,  long  as 
he  has  been  looking  for  her  (S  11).  She  is  founa  at 
last,  but  declares  Ludan  has  never  disparaged 
her,  but  only  impostors  and  pretenders  under  her 
name  (3  15).  He  makes  a  long  defence  (pp.  598-606), 
abusing  the  philosophers  in  the  sort  ot  language  in 
which  some  schools  of  theologians  abuse  the  monxs  of 
the  Middle  Ases  (2  34).  The  trial  is  held  in  the 
Acropolis  of  Athens,  and  the  sham  philosophers, 
dreading  a  verdict  against  them,  throw  themselves 
from  the  rock.  A  Cynic  flin^  away  his  scrip  in  liie 
hurry,  and  on  exunination  it  is  found  to  contain,  not 
books  or  loaves  of  bread,  but  gold  coins,  dioe,  and  flra- 
grant  essences  (3  44).  The  title  of  /IsAerTTuzn  is  jriven 
to  this  mity  treatise,  because  at  the  end  Ludan  tniti 
his  hook  with  a  fig  and  a  goM  ooin,  «Dd  catches  olufc- 
tonous  strollers  in  the  dty  while  seated  on  the  waU  of 
the  Acropolis. 

The  V(^age  Home  (KordTrAwc)  opens  with  the  com- 
plaint that  Charon's  boat  is  kept  wuting  for  Hermes, 
who  soon  appears  with  his  teoop  of  ghosts  to  be  fer- 
ried over  the  infernal  river.  Among  them  is  a 
ripawot^  one  Megapenthes,  who,  as  his  name  is  in- 
tended to  express,  mourns  greatly  over  the  life  he 
has  Just  left  AmuBing  appesls  are  made  other 
souls  for  leave  to  return  to  life,  and  even  bribes 
are  offered  to  the  predding  goddess  of  destiny,  but  C9o* 
tho  is,  of  course,  inexorable.  The  moral  of  the  pieee  is 
doMly  like  that  of  the  paraUe  of  Dives  andLasarus: 
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the  rich  ftod  prosperoufl  bewail  their  fate,  while  the  poor 
and  afflicted  find  reet  from  their  troubles,  and  have  no 
dusire  to  return  to  them.  The  rhpawof  here  is  the 
niio  clothed  in  purple  and  fine  linen,  and  Lucian 
shows  tbe  same  bitter  dislike  of  tyrants  which  Flato 
and  the  tragio  writers  display.  The  heary  penalty  is 
sludged  to  M^peuthes  that  he  ma;^  ever  remember 
ID  the  other  world  the  misdeeds  done  in  life. 

Tlie  Sale  of  Livai  is  an  auction  held  by  Zeus  to  see 
what  price  the  lives  of  philoBophers  of  the  rival  sects 
will  bring.  A  Pythagorean,  who  speaks  in  the  Ionic, 
first  undernMB  an  examinatton  as  to  vfaat  he  can 
(each,  and  tJiis  oontaina  aa  enumeration  of  the  doc- 
trines usually  ascribed  to  that  sect,  including  metem- 
psychosis. He  is  valued  at  7s.  6d.,  and  is  suc- 
ceeded by  Diogenea,  who  avows  himself  the  champion 
of  taith,  a  oosmopolitan  ({8),  and  the  enemy  of 
pleasure.  Socrates  brinra  two  talents,  and  is  pur- 
chased Iqr  Dion,  tyrant  of  Syracuse  (2  19).  Ghiysip- 
pus,  who  gAvea  some  spedmens  of  his  clever  quibbles^ 
IS  bought  for  fiftv  pounds,  Aristotle  for  nearly  a  hun- 
dred, while  Pyrrno,  the  sceptic  (or  one  of  his  school), 
who  professes  to  "know  nothing,"  brings  four  pounds, 
"  beoante  he  is  dull  and  stupid  and  has  no  more  sense 
than  a  grab  "  27).  But  the  man  raises  a  doubt, 
"  whether  or  not  he  has  really  been  bought."  and  re- 
fusee  to  go  mth  the  purchaser  till  he  has  fully  consid- 
ered the  matter. 

TVfflon  is  a  very  amusing  and  witty  dialogue.  The 
misanthiope,  once  wealthy,  has  become  a  poor  farm- 
laborer,  and  reproaches  Zeus  for  his  indifierence  to  the 
i  njustice  of  man.  Zeus  declares  that  the  noisy  disputes ' 
in  Attica  have  so  disgusted  him  that  he  has  not  been 
there  for  a  long  timelj  9).  He  tells  Hermes  to  con- 
duct Plutus  to  visit  llmon,  and  see  what  can  be  done 
to  help  him.  Plutus,  who  at  first  refuses  to  go,  is  per- 
soaded  after  a  long  oonversation  with  Hermes,  and 
Timon  is  fi>und  Ijy  them  digging  in  his  field  (2  31). 
Poverty  is  unwilling  to  resign  her  votary  to  wraith ; 
and  'Hmon  himself,  who  has  Deoome  a  thorough  mis- 
uithrope,  objects  to  be  made  rich  again,  and  is  mth 
difficulty  persuaded  to  turn  up  with  his  mattock  a 
«rock  of  gold  coins.  Now  that  he  has  once  more  be- 
come rich,  his  former  flatterers,  who  had  long  lefl  him, 
oome  cringing  with  their  congratulations  and  respects, 
but  they  are  all  driven  off  with  broken  heads  or  pelted 
with  stones.  Between  this  dialogue  and  the  Plutvs 
of  Aristophanes  there  are  many  close  resemblances. 

HermoUmm  (pp.  739-831)  is  one  of  the  longer  dia- 
logues, Hermotimus,  a  student  of  the  Stoic  philosophy 
for  twenty  yearsfl  2),  and  Lucian  (Lycinus)  being  the 
interiocutore.  The  long  time — forty  years  at  the  least 
— ^required  for  climbing  up  to  the  temple  of  virtue 
and  happiness,  and  the  short  span  of  life,  if  any,  left 
for  the  ei^oyment  of  it,  are  discussed.  That  the 
greatest  pnilosopfaers  do  not  alwa^  attain  perfect 
indlfierenoej  the  Stoic  ultimatum^  is  shown  by  the 
anecdote  oi  one  who  drwged  his  pupil  into  court  to 
make  him  pay  his  fee  (f9)i  and  again  by  a  violent 
qnarxel  with  another  at  a  ranquet  (2  !!)■  Virtue  is 
oompared  to  a  city  with  just,  and  good,  and  contented 
tnhaoitants ;  but  so  many  ofier  themselves  aa  guides  to 
the  right  road  to  virtue  that  the  inquirer  is  bewil- 
dered (126).  What  is  troth,  and  who  axe  the  right 
tMohers  of  it  still  remains  undetermined.  The  ques- 
tion ia  anued  at  length,  uid  illustrated  by  a  peculiar 
custom  vt  watching  the  pairs  of  athletes  and  setting 
aside  the  xeserved  combatant  {ir&p€6poi)  at  the  Olym- 
pian fames  the  marks  on  the  ballots  (S2  40-43). 
This,  It  is  argued,  cannot  be  done  till  all  the  ballots 
liave  been  examined ;  so  a  man  cannot  select  the  right 
way  till  he  has  tried  ^  the  ways  to  virtue.  But  to 
know  the  doctrines  of  idl  the  sects  is  impossible  in  the 

*        |S5,  "AabmebabodT;  aUTliigoieatural>abodr;nHl 
an  ft  nvus  ei««tur*;  therafora  too  ue  ft  stone."  Again :  **  b 
'  ~      w—eil  <rf  Mat"  "No."  "Ia  a  ■hmepoaenadctf 


Mfcf  "  Are  MM  a 

-TM."  "nHBtlf  aUviflv 


poMund  I 
abodyt"  " A  iMybodjt' 

bodj,  yoa  are  nota  Mona."^ 


term  of  a  life  ■  To  take  a  taste  of  each,  like  tiy- 
,ing  a  sample  of  wine,  will  not  do,  because  the  doe- 
tnnes  taught  are  not,  like  the  crock  of  wine,  the  same 
throughout,  but  vary  or  advance  dw  by  day  (J  59). 
A  suggestion  is  made  [\  68),  that  the  searcher  after 
truth  should  begin  by  taking  lessons  in  the  science  of 
discrimination,  so  as  to  be  a  good  judge  of  truth  be- 
fore testing  tlie  rival  claims.  But  who  is  a  good 
teacher  of  such  a  sdenoe?  (3  70).  The  general  con- 
duaon  this  w^-argned  inquiry  is  that  philosophy 
is  not  worth  the  pursuit  "If  I  ever  again,"  says 
Hermodmus,  "  meet  a  philosopher  on  the  road,  I  will 
shun  him  aa  I  would  a  mad  dog. " 

The  AUxohmUt  or  Falte  Prophet  is  a  severe  expo- 
sure of  a  clever  rogue  who  seems  to  have  incurred  the 
personal  enmity  of  Ludan  (pp.  208-265).  Bom  at 
AboDOteichus  m  Bithynia,  a  town  on  the  southern 
shore  of  the  Enxine,  he  isdenoanced  as  having  filled  all 
the  Roman  province  of  Asia  with  his  villainy  and 
plundering.  Handsome,  clever,  and  unprincipled,  he 
had  been  instructed  in  the  arts  of  imposture  by  one 
of  the  disciples  of  Apollonins  of  IVana.  Trusting  to 
die  natural  credulity  of  Asiatics  9)^  he  sets  up  an 
oracle  in  his  native  town,  havioglraned  some  ta^iien 
tablets  which  pretended  that  ^Xsculapius  would  be 
worshipped  in  a  temple  there.  A  lon^  aooount  is 
given  of  the  frauds  and  deceptions  of  this  pretended 
hierophant,  and  the  narrative  ends  with  his  treaohei^ 
ous  attempt  to  drown  Ludan  off  the  coast  of  Amaa* 
tris  by  a  secret  order  given  to  the  pilot, — a  deedgn  which 
was  niistrated  by  the  honesty  or^ the  man  ({  56). 

The  Anachartix  is  a  dialogue  between  Solon  and  the 
Scythian  philosopher,  who  has  oome  to  Athens  on 

Surpose  to  learn  the  nature  of  the  Qreek  instituUons. 
eeing  the  young  men  performing  athletic  exercises  in 
the  Lyceum,  he  ozpreeses  his  surprise  at  such  a  waste 
of  enerf^y  and  the  endurance  of  so  much  useless  pun. 
This  gives  Solon  an  opportunity  of  descanting  at 
length  on  training  as  a  discipline,  and  emulation  as  a 
motive  for  excelling.  Love  of  glorv,  Solon  says,  is 
one  of  the  chief  goods  in  life.  The  argument  is 
rather  in^ious  aiu  well  put :  the  st^  reminds  as 
of  the  mmor  ess^  of  Xenophon. 

In  all,  one  bandied  and  twenty-four  extant  treatiaes  of  Lu- 
cian (ezclading  about  fifty  epigrams  and  two  iambic  poems 
of  no  great  merit)  are  oonBtderod  geaaine.  We  have  given  a 
brief  socountofBomeof  the  loagut  and  best,  bat  maay  oth- 
ers, «.  g.,  Prom^hmiM,  Matwpm,  iXft  of  Dmaaax,  ToxariM,  Zeu* 
T^ragadut,  The  Dream  of  tke  Cock,  JcaroTMnipput  (an  amnsiDg 
satire  on  the  physical  philosophers),  are  of  considerable  lit- 
eraiy  value.  The  excellent  edition  of  0.  Jaeobits,  In  the 
Teabner  seilei^  which  is  ftixniihed  with  a  veir  cmnplete 
index,  places  the  text  in  the  BtadenVsliand  in  amncbmore 
aatlsCictonr  state  than  has  yet  fUlen  to  the  lot  of  Plntareh 
in  his  Opera  JfMa.  (F.  A.  P.) 

LUCIAN,  the  martyr,  was  bom,  like  the  famous 
heathen  writer  of  the  same  name,  at  Samosata.  His 
parents,  who  were  Ohiistians,  died  when  he  was  in  his 
twelfth  year.  In  his  youth  he  studied  under  Macarius 
of  £deesa,  and  after  receiving  baptism  he  adopted  a 
strictly  ascetic  life,  and  devoted  himself  with  zeal  to 
the  contipual  study  of  Scripture.  Settling  at  Antioch, 
he  became  a  presbyter,  and,  while  supporting  himself 
by  his  skill  as  a  swift  writer,  became  celebrated  as  a 
teacher,  pupils  crowding  to  him  from  all  quarters,  so 
that  he  is  reearded  as  the  founder  of  the  famous  theo- 
logical school  of  Antioch.  He  did  not  escape  suspicion 
01  heresy,  and  is  represented  as  the  connecting  link 
between  Paul  of  Samosata  and  Anus.  Indeed,  on  the 
deposition  of  the  former,  he  was  excluded  from  eccle- 
uastical  fellowship  thiee  suooesnve  toshops  of  Anti- 
och, while  the  latter  seems  to  luve  been  among  his 
pupils  (Theodoret,  H.  £,  i.  3,  4).  He  was,  however, 
restoiea  before  the  outbreak  of  persecntion,  and  the 
x^ntation  won  by,  his  high  character  and  learning 
was  confirmed  by  his  courageous  martyrdom.  He  was 
oairied  to  Nicomedia  before  the  crael  Maximin,  and 
persisting  in  his  fUth  perished  312  A.D.  vnda  tcntnre 
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and  hunger,  which  he  refused  to  satisfy  with  food 
offered  to  idols.  His  remains  were  conveyed  to  J[>re-. 
pannm  in  Uithynia,  and  under  Gonstantine  the  town 
wu  founded  anew  in  his  honor  with  the  name  of 
Hdenopolis,  and  exempted  from  taxes  hy  the  emperor 
ISZI  A.i>.,  Bee  Chrm.  i^ucA.,  Bonn  ed.,  p.  527). 
Here,  on  the  day  after  Epiphany  387  A.D.  (Uie  day  on 
which  his  martyrdom  was  oommemoratcd],  Chnmstom 
deUvered  the  paneeyrical  homily  from  which,  with 
notices  iu  EoseDius  CH.  K,  ix.  6),  Theodoret  (loc  at. ), 
and  the  other  eoolesiastical  historians,  the  life  hy 
Jerome  (T7r.  Ill,  cap.  77).  but  especially  from  the 
account  by  S.  Metaphrastes  (cited  at  length  in  Bern- 
hardy's  notes  to  Suidas,  s.v.  voBebei),  the  facts  above 
given  are  derived.  See  also,  for  the  celebration  of  his 
day  in  the  Syriac  ehurchee,  Wright,  Cat.  of  Syr. 
MSS.,  p.  283. 

Jerome  saya,  "  Femntar  ^as  de  Fide  libelli  et  breves  ad 
nonDulloe  epistoliB";  bat  only  a  abort  ft«gmeiit  of  one 
epistle  remains  {Ckroti,  Poach.,  p.  516).  The  authorship  of 
a  eonftasion  of  fiuth  ascribed  to  LncisD  and  put  forth  at 
the  temi-Arian  synod  of  Antioch  (341  a.d.)  is  questioned. 
Lucian's  most  important  literary  labor  wu  his  edition  of 
the  Septcagint  corrected  by  the  Hebrew  text,  which,  ae- 
cording  to  Jerome  (Adv.  Suf.,  li.  77),  was  in  current  use 
from  Constantinople  to  Antioch.  That  the  edition  of  Lucian 
is  represented  by  the  text  used  by  dhrysoetom  and  Theo- 
doret, as  well  as  by  certain  extant  U9S.,  such  as  the  Arun- 
dellan  of  the  British  Museum,  was  proved  by  P.  Field  IProl. 
ad  Origenit  Hexapla,  cap.  ix.),  who  points  out  tbat  Lncian 
fllled  up  laonnjB  of  the  Septuagint  text  aa  compared  with 
the  Hebrew  from  the  other  Greek  trauBlations,  that  his 
method  was  harmouistic,  and  tbat  he  sometimes  indulged 
in  paraphrastic  additions  and  other  changes.   Before  the 

ClUication  of  Field's  HexapUt,  Lagarde  had  already  directed 
if  attention  to  the  Antiocnlan  text  (as  that  of  Lucian  may 
be  called).  See  bis  Svmmieta  (ii.  142),  and  AnhuHdimau/ 
tbtttneum  A%ag.d.itr.  utberteUnmg  deiA.  T.  (1883),  In  which 
an  edition  of  tbia  recenaloa  is  promised,  and  the  means  for 
efiboting  it  deacrtbed.  The  accomplishment  of  this  task 
may  be  looked  to  as  the  first  step  in  tbe  proceas  of  tracing 
backwards  the  history  of  tbe  Septuagint. 

From  a  statement  of  Jerome  in  his  preface  to  the  gospels 
it  seems  probable  that  Lucian  had  also  a  share  in  fixing  the 
Syrian  recension  of  the  New  Testament  text,  but  of  tbia  It 
is  impOHilile  to  qieak  with  certalnfy.  Oompate  the  intro- 
dnotory  volnma  nt  Weateott  and  Horfs  2fem  IMammU,  p. 
138. 

LUOIFEB,  bishop  of  Cagliari  (hence  called  Cala- 
ri'tanta  or  rather  CareUUantu)^  an  ardent  supporter  of 
the  cause  of  Athananos,  after  the  unfavorable  result 
of  the  synod  of  Aries  in  353  volunteered  to  ^o  to  the 
eonrt  and  endeavor  to  obtain  a  new  and  impardal 
ooundl;  he  was  accordingly  seiit  by  Pope  Liberins, 
along  with  Pancratius  the  i)re8byter  and  Hilariua  the , 
deacon,  but  did  not  suooeed  in  preventing  the  condem- ' 
nation  of  Athanasius,  which  was  renew^  at  Milan  in  ' 
355.  For  his  own  persistent  adherence  to  tho  ortho- 
dox creed  he  was  bfmished  to  Genuanicia  in  Comma- 
gene;  he  aflerwardsUv^  at  Eleutheiopolis  in  Palestine, 
and  finally  in  tbe  upper  lliebud.  His  exile  came  to 
an  end  with  the  j)ubliot^on  of  Julian's  edict  in  362. 
From  363  until  his  death  in  371  he  lived  at  Cagliari  in 
a  state  of  voluntary  separation  from  eoclesiastiad 
fellowship  with  his  former  friends  Eueebius  of  Veroelli, 
Athanaaraa,  and  the  rest,  on  account  of  their  mild  de- 
dsioB  at  the  synod  of  Alexandria  in  362  with  refer- 
ence to  the  treatment  of  those  who  had  unwillingly 
Arianized  under  the  persecutions  of  Constantius.  ^e 
Luciferiui  sect  thus  founded  did  not  continue  to  sub- 
sist long  after  the  death  of  its  leader.  It  is  doubtful 
whether  it  ever  formulated  any  distinctive  doctrine ; 
certainly  it  developed  none  of  any  importance.  The 
memory  of  Ludfer  is  still  ohraished  in  Sardinia ;  but, 
although  populariy  regarded  there  as  a  saint,  he  has 
never  been  canoniEed. 

The  oontrovetslal  writinga  of  Lucifer,  dating  from  bit 
exile,  are  chiefly  nmarkable  for  their  passionate  teal  and 
far  toe  boldnen  and  vitdence  of  the  language  addreaaed  to 
the  reigning  emperor,  whom  he  did  not  scrapie  to  call  the 
•namy  of  Ood  and  a  aecond  Saul,  Abab,  and  Jeroboam. 


Their  4;itleB,  in  the  most  probable  chronological  tntier,  are 
De  nmparemdiM  t»  Dam  delinquaUibtu,  De  regibuM  opoatef  *ct«. 
Ad  Qmatantium  Augufttm  pro  Athanatio  libri  ii-  De  mm  eou- 
veniaidoeuinkmgtieitjKDAMariendumeneproFuioDei.  Tbeir 
qnotations  of  Scripture  are  of  considerable  value  to  tne- 
critical  student  of  the  Latin  text  before  Jerome.  Tbey 
were  ftrat  collected  and  edited  by  Tilins  (Paris,  1586),  and 
afterwards  reprinted  in  tbe  BiMuMuea  Palrum  (1628);  tha 
best  edition  is  that  of  the  brothers  Colet  (Venica  1778). 

LUCILIUS.  Among  the  eariy  Roman  poets,  of 
whose  writings  only  fragments  have  been  preserved, 
Lncilius  was  second  in  importance  to  Ennius.  If  he 
did  not,  like  the  epic  poet  of  the  rejiuUic,  touch  the 
imagination  of  his  countr^en,  and  i^tg  expression  to 
their  highest  ideal  of  national  life,  he  exactly  hit  thar 
ordinary  mood,  and  expressed  the  eneivetic,  critical, 
and  combative  temper  which  they  carried  into  political 
and  social  life.  He  was  thus  rwarded  as  the  most 
genuine  literary  representaliTO  of  the  pure  RomaA 
spirit  The  reputation  which  he  enjoyed  in  the  best 
ages  of  Roman  literature  is  proved  bv  the  terms  in 
which  Cioero  and  Horace  speak  of  bim.  Persiua, 
Juvenal,  and  Quintilian  voucn  for  the  admiration  witk 
which  he  was  regarded  in  the  first  century  of  the  em- 
pire. The  popularitv  which  he  enjoyed  in  his  own 
time  is  attested  by  the  &ot  that  at  nis  death  in  102 
B.C.,  although  he  had  filled  none  of  the  offices  of  state^ 
he  received  the  honor  of  a  public  funeral. 

His  chief  claim  to  distinction  is  his  literal^  origi- 
nality. He  alone  among  Roman  writers  eetabhshecTft 
new  f<»m  of  oompoMtion.  He  may  be  called  the  in- 
ventor of  poe^Hsaf  satin,  as  he  was  the  fiiat  to  impren- 
upon  the  rude  inartistao  medley,  known  to  the  Ronwn» 
by  the  name  of  tatmuy  that  character  of  aggreflrive 
and  oensorions  Qritidsm  of  persons,  morals,  mannen, 
politics,  Utentore,  etc,  which  the  word  satire  has  ever 
mnoe  denoted..  In  point  of  form  tbe  satue  of  Ludliu* 
owed  nothing  to  the  Greeks.  It  was  a  Intimate  devel- 
opment of  an  indigenous  dramatic  entertainment,  popu- 
lar amoiu;  the  Romans  before  the  first  introduction  of  the 
forma  oi  Greek  art  among  them ;  and  it  seems  lai^ly 
also  to  have  employed  the  form  of  the  ftuniliar  epistfe 
which  drcumstaiices  had  developed  among  them  about 
the  time  when  Ludlios  flourished.  But  the  style,  sub- 
stance, and  sinrit  of  his  writings  were  appuently  as 
originu  as  Uie  fbnn.  _  He  seems  to  have  oomroenoed  his 
poetical  career  by  ridiculing  and  parodying  Uie  oonven- 
tional  lan^age  of  epic  and  tragic  poetiy,  and  to  have 
used  in  his  own  writing  the  language  commonly  em- 
ployed in  the  social  intercourse  of  educated  men. 
Even  his  frequent  use  of  Greek  words,  phrases,  and 
quotations,  reprehended  by  Horace,  was  probably 
taken  from  the  actual  practice  of  men,  poweiftilly 
stimulated  by  the  new  learning,  who  found  their  own 
speech  as  yet  inadequate  to  give  free  expresaiou  to  the 
new  ideas  and  impressions  which  they  derived  from 
their  first  contact  with  Greek  philoeophy,  rhetorio,  and 
poetry.  Farther,  he  not  on^  created  a  st]rie  or  bis- 
own,  but,  instead  of  taking  the  substance  of  his  writ- 
ings from  Greek  mffitiy,  or  from  a  remote  past,  ha 
treated  of  the  familiar  matters  of  dail^  life,  of  the  per^ 
sonal  interests  and  peculiarities  of  himself  or  his  con- 
temporaries, of  the  politics,  the  wars,  the  f^vemment 
of  the  provinces,  the  administration  of  justtoe,  the 
fashions  and  tastes,  the  eating  and  drinking,  the- 
money-making  and  money-spending^  the  scandals  and 
vices,  the  aiis  and  affectations,  which  made  np  the- 
public  and  private  Ufe  of  Rome  in  the  last  quarter  of 
the  second  centui^  before  our  era.  This  he  did  in  a 
singularly  frank,  mdejKndent,  and  courageous  spirit, 
with  no  private  ambition  to  aenre,  or  party  cause  to- 
advance,  but  with  an  honest  demre  to  rapose  the 
iniquity  or  incompetence  of  the  gpveniing  body,  the 
sordid  aims  of  the  middle  class,  and  the  corruption  and 
venality  of  the  city  mob.  There  was  notJiing  of  stoicat  » 
austerity  or  of  rhetorical  indignation  in  the  tone  m 
which  he  treated  the  vices  and  follies  of  his  time.  His- 
character  and  tastca  were  much  more  akin  to  those 
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Horace  than  of  dther  PereiuB  or  Juvenal.  Bat  he 
wu  what  Horace  was  not,  a  thoroughly  good  hater ; 
•nd  he  lived  at  a  time  when  the  utmost  freedom  of 
speech  and  the  most  unreatnuned  indulgeuoe  of  pablio 
and  private  animosity  were  the  oharacterisUcs  of  men 
who  took  a  prominent  part  in  affiuts.  Although  Lu- 
dlius  took  no  acUve  part  in  the  public  life  of  his  time, 
he  T^aoded  it  in  the  spirit,  not  of  a  recluse  or  a  mere 
^dent  of  books,  but  of  a  man  of  the  world  and  of 
WMiety,  OS  well  as  a  man  of  letters.  His  ideal  of  jjublio 
Tirtoe  and  private  worth  had  been  formed  by  intimate 
nasoeiation  with  the  neatest  and  best  of  we  soldiers 
and  statesmen  of  an  older  generation. 

The  dates  assigned  by  Jerome  for  his  birth  and  death 
are  148  and  103  or  102  B.o.  But  it  is  imposnble  to 
reconcile  the  first  of  these  dates  with  other  facts  re- 
corded of  him.  We  learn  from  Velleius  that  he  served 
nnder  Soipio  at  the  siege  of  Numantia  in  the  year  1 34  B.o. 
We  learn  from  Horace  that  he  lived  on  the  most  inti- 
mate terms  of  friendship  with  Soipio  and  Leelius,  and 
that  he  celebrated  the  exploits  and  virtues  of  the  former 
in  his  satlTes.  Fnnnentsof  thane  bix^  of  his  satires 
which  seem  to  hare  nen  fint  given  to  the  worid  (books 
xxvi.-xux.)  dearly  indioate  that  they  were  written  in 
tJie  lifiMune  of  Sapio.  Some  of  these  Ining  the  poet 
bcfirn  qs  as  ttUier  ooneqxnKUng  with,  or  enguett  in 
wmtmrmialoonTenation  with,  Gs  great  fiiend.  One 
fine— 

"Fweiepft  pagDam  Fo|dlll,  &ate  Ooradi  aan*— " 

in  wfaidi  the  defeat  of  H.  PopilUus  Lnnas,  in  138  b.c., 
in  oontnated  with  the  subsequent  snooeas  of  Scipio, 
bears  the  stamp  of  having  been  written  while  the  news 
of  the  oaptnie  of  Numantia  was  still  freeh.  It  is  in 
the  highest  degree  improbaUe  that  I^dlius  served  in 
the  aimv  at  the  age  of  fourteen ;  it  is  still  more  un- 
likely that  he  could  have  been  admitted  into  the 
familiar  intimaoy  of  Sapio  and  Leelius  at  that  age.  It 
seems  a  moral  impoanmlity  that  between  the  a^e  of 
fifteen  and  nineteen— between  133  b.o.  and  129 
B.O.,  the  year  of  Sdpio's  death — he  could  have  oome 
before  the  world  as  the  author  of  an  entirely  new  kind 
<^  oomixNUtion^  and  one  which,  to  be  at  all  snooessful, 
demanos  espeoially  maturity  m  judgment  and  expe- 
rimce.  It  may  further  be  said  that  the  weU-luiowu 
words  of  Horace,  in  whioh  he  chamoterises  the 'vivid 
POTbraiture  of  his  Ufe^  character,  and  thouf^ts,  iriiich 
LooaUns  bequeathed  to  the  world, 

**  mo  flt  nt  omnia 
YoUva  pateat  velnfi  dMcripte  tabolU 
YUaaenii,"> 

low  audi  of  their  foroe  unless  Mnu  is  to  be  taken  in  its 
«ffdinary  sense, — whioh  it  cannot  be  if  Luohus  died  at 
the  age  of  forty-riz.    Two  explanations  have  been 

S'ven  of  the  error.  One  is  that,  from  a  ramilarity  in 
le  names  of  the  oonsnls  tor  the  years  180  and  148 
B.  c. ,  Jerome  had  confhsed  (he  one  year  with  the  other, 
and  thus  that  the  date  of  the  birth  of  Ludlius  must 
be  thrown  back  thirty-two  years.  He  would  thus  have 
been  neariy  fiity  when  he  served  at  Numantia,  and 
when  he  first  began  to  write  saUre.  But  the  terms 
which  Horace  applies  to  the  intima<^  of  Lucilius  and 
Scipio,  such  as  discinoti  ludere,"  indicate  the  rela- 
tions of  an  older  to  a  much  younger  man ;  and  the 
verve  and  tone  of  his  satires  are  Uiose  of  a  man  not  so 
lar  advanced  in  years  as  he  would  have  been  if  bom  in 
the  year  180  B.O.  A  simpler  explanaUon  of  the  error 
is  supported  by  Mr.  Munro,  in  the  Journal  of  Philol- 
ogy, no.  xvi.  He  Bupptoses  that  Jerome  must  have 
written  the  w(»ds  *'anno  xlvi."  for  "annolxiv."  or 
**)xn.*';  which  would  make  the  biilh  of  Xjooilius 
ci^iteen  or  twenty  yean  eariier  than  that  usually 
aarigned.  Lucilius  would  thus  have  been  about  thirty- 
three  or  durty-five  yean  of  age  when  he  served  at 
Numantia,  and  two  or  three  yean  older  when  he  gave 

*  "And  ta  tthappMH  that  tbe  whole  life  of  the  <dd  man  itaodB 
dtarir  heibra  tu,  u  If  It  wen  repmented  on  a  Totfve  ^etuie." 
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his  first  satires  to  the  world.  As  he  lived  for  about 
thirty  years  longer,  and  as  he  seems  to  have  continued 
the  composition  of  bis  satires  during  most  of  what 
remained  of  his  life,  and  as  it  was  his  practice  to  com- 
mit to  them  all  his  private  Uioughts,  the  words  of 
Horace  would  natun^  and  mithfnlly  describe  the 
record  of  his  observation  and  experience  between  the 
age  of  thirty-five  and  his  death.  His  birthplace  was 
Suessa  Aurunca  in  Campania,  from  whidi  circum- 
stance Juvenal  describes  him  as  "  magnus  Aunmcse 
alumnus."  He  belonged  to  the  equestrian  order,  a 
fact  indicated  by  Horace's  notice  of  himself  as  "  infra 
Lu<nli  oensum.'  He  was  granduncle  to  Pomp^,  on 
the  mother's  side.  Though  not  himself  belonging  to 
any  of  the  great  senatorian  families,  he  was  in  a  por- 
tion to  associate  with  them  on  equal  terms,  and  to 
flriticise  them  with  independence.  And  this  drcum- 
Btanoe  contributed  to  the  boldness^  originality,  and 
thoroughly  national  character  of  his  literary  work. 
Hadhebeena  "semi-Grsecus."  like Ennius and Pacu- 
viui^  or  of  humble  origin,  like  Plautus,  Terence^  or 
AcdUB,  he  would  scarcely  have  ventured,  at  a  time 
when  the  senatorian  power  was  strongly  in  the  ascend- 
ant,, to  revive  the  r6le  which  had  proved  disastrous  to 
Nsevius ;  nor  would  he  have  had  the  indmate  knowl- 
edge of  the  political  and  social  life  of  his  day  which 
fitted  lum  to  be  its  painter.  Another  circumstance 
determining  the  bent  of  his  mind  to  satire  was  the 
character  of  the  time  in  whioh  he  be^an  the  woric  of 
his  life.  The  origin  of  Soman  pohtical  aud  sodal 
satire  is  to  be  traced  to  the  same  disturbing  and  disor- 
ganising forces  which  led  to  the  revolutionary  projects 
and  legislation  of  the  Gtacchi. 

The  revaina  of  LnoillDfl  extend  to  abont  eleven  hundred 
lines.  But  mnch  the  largmt  Qomber  of  his  fri^^enti  an 
oneonnected  lines,  preeerved  by  late  grammarians,  as  illas- 
b«tive  of  peculiar  verbal  Qsagca.  He  was,  for  bis  time,  ■ 
volomiaoiu  as  well  as  a  very  diaennive  writer.  Ho  left 
behind  htm  thirty  books  of  satires,  and-  there  is  reason  to 
believe  that  each  book,  like  the  books  of  Horace  and  Ja- 
vanal,  was  oomposed  of  diffezenC  pieces.  The  order  in 
which  they  were  known  to  the  gimmmwiaos  was  not  that 
in  whieh  tney  were  written.  The  earliest  in'order  of  oom- 
positton  were  probably  Uiose  ttDmbatedfitom  zxvi.  to  xzix., 
which  were  written  in  the  troehaio  and  Iambic  metres  that 
bad  been  employed  by  Ennins  and  Pacnvias  in  their  Baturm. 
In  these  he  made  those  criticisms  on  the  older  tragic  and 
•pie  poets  of  which  Horace  and  other  aaeleni  writers  speak. 
ta  them  too  he  speaks  of  the  Nomantine  War  as  recently 
flntshed,  and  of  Scipio  as  still  living.  Book  i.,  on  the  other 
band,  in  which  the  pbilosopber  Cam  cades,  who  died  In  188 
B.C.,  u  spoken  of  as  aead,  must  have  been  written  after  the 
death  or  Scipio.  With  the  exception  of  books  xxtI.-xx1x., 
and  one  satire  in  which  be  seems  to  have  made  an  experi- 
ment in  the  nnfiunillar  elegiac  metre^  all  the  satlzet  of 
LnciHos  were  written  in  hezameten.  So  far  as  Mt  i^hiion 
can  be  formed  from  a  namber  of  nnoonneeted  fatgments^ 
he  seems  to  have  written  the  trochaic  tetrameter  with  a 
amoothneos,  clearness,  and  simplicity  whieh  he  never  at- 
tained in  handling  the  hexameter.   The  longer  fhwmenta 

{irodoee  the  impression  of  great  dtsearsiveneas  and  care- 
esEncfls,  but  at  the  same  time  of  craulderable  force.  The 
words  of  Horace,  "flaere  latnleotum,"  seem  exactly  to  ex- 
preos  the  character  of  his  style.  He  oppean,  in  the  oompo- 
sitioD  of  his  varioos  pieces,  to  have  followed  no  settled  plan, 
bnt  to  have  treated  everything  that  occurred  to  him  in  tbe 
most  deaaltory  fuhion,  sometimca  adopting  tbe  form  of 
dialogue,  sometimes  that  of  an  epistle  or  an  imaginary  dis- 
eouise,  and  often  to  have  spoken  in  his  own  name  giving 
an  account  of  his  tnvels  and  adventures,  or  of  amoalng 
scenes  that  he  had  witnessed,  or  expreesiag  the  resnlta  <rf 
his  private  meditations  and  experiences.  Like  Horace  he 
largely  lUostiiated  his  own  observations  by  personal  anec- 
dotes and  fiibles.  The  firagments  clearly  show  bow  often 
Hoiace  has  imitated  him,  not  only  in  enwesslon,  bat  in 
the  form  of  his  satires  (see  for  instance  i.  5  and  li.  2),  In 
the  topics  which  he  treata  of,  and  the  elass  of  social  vices 
and  the  typta  of  character  which  he  satlrins.  For  students 
of  Zistin  literatnie,  the  chief  Interest  of  studying  the  frag- 
mentsof  LncUios  consists  in  the  light  which  they  throw  on 
tiie  alms  and  methods  of  Hontoe  in  the  emnposition  of  his 
satires,  and,  though  not  to  the  same  extent,  «t  his  e|dstlps. 
Bnt  they  are  Important  also  as  matwiols  for  UngnMio 
study;  and  they  nave  a  eonsldemble  historical  viSae  aa 
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throwing  llglit  on  tiie  feeUno,  temper)  olzonmrtuiaM,  and 
character  of  a  moat  interesting  tim^  of  which  tiiem  ii 
scarcely  any  other  contemporary  record. 

The  best  edition  of  the  FragnunU  ia  that  of  L.  HuUer 
(1872).  A  collection  of  them  by  Lacbmann  has  appeared 
■ince  hia  death.  The  emendation  of  these  fragmenta  still 
employi  tiie  ingent4ty  of  both  Qennan  and  Engliah  achol- 
ara.  Impcniant  oontribations  to  the  anlgect  have  been 
made  by  Mr.  M onzo  in  the  .Toiinkil  of  Pftttvloflv. 

^  (W.  Y.  S.) 

LUCIUS,  the  nama  of  three  popes. 

LuciiJB  I.,  whose  pontificate  of  about  eight  months 
(253-54}  fell  between  those  of  Cornelius  and  Stephen 
I.,  ha^  been  one  of  the  presbytos  who  aooompaaied 
Cornelius  when  he  withdrew  from  Rome.  After  his 
own  dection  also  he  appears  to  have  lived  for  some 
time  in  exile,  but  ultimately  to  have  been  permitted, 
to  return.  No  facts  of  hia  official  life  have  been  re- 
corded, but  he  ia  referred  to  in  several  letters  of 
Cyprian  as  having  been  in  agreement  with  his  prede- 
cessor Cornelius  in  preferring  the  milder  view  on  the 
question  as  to  how  Uie  {wnitent  lapsed  should  be 
treated.  The  manner  of  hia  death  is  uncertain  ;  ac- 
cording to  some  accounts  he  was  decapitated.  In  the 
Catalogut  laberianm  and  in  the  Catalogut  Corbeim- 
<ti  be  ia  aud  to  have  been  pope  for  more  than  three 
years ;  bat  there  can  be  no  doubt  of  the  correctneea  of 
the  statement  of  Eusebiua,  that  his  pontificate  was  of 
leas  than  eight  months'  duration.  Like  ail  the  early 
popee  he  has  been  canonized  in  the  Church  of  Borne ; 
and  he  ia  commemorated  as  a  martjr  on  March  4. 

LtTOitrs  II.  (Gherardo  de  Caccianimici),  a  Bologueae, 
succeeded  Celeatine  II.on  March  4,  1144.  Soon  afler 
his  aooession  the  people  of  Rome  chose  a  patridan, 
for  whom  they  claimed  the  temporal  sovereignty ;  Lu- 
dus  at  the  head  of  the  oligarchical  party  appealed  to 
arms,  and  perished  in  an  attempt  to  stonn  the  Capi- 
tol on  February  25,  1145.  He  was  auooeeded  oy 
Engenins  III. 

CuGius  TTT,  (XJbaldo  Allucingoli),  a  nadve  of  Lnoca, 
was  bishop  of  Ostia  and  Velletri  when  he  was  chosen 
to  Buoceea  Alexander  III.  on  September  1,  1181^  For 
six  months  he  lived  at  Rome,  but  in  March  1182,  he 
was  driven  forth  by  rebellion,  and  resumed  hia  abode 
at  Velletri ;  he  afterwards  lived  at  Anagni,  and  finally 
at  Verona.  While  at  the  last-named  place  he  pro* 
nounced  sentence  of  excommunication  against  the 
Cathari,  Pelerines,  Humiliati,  Waldensians,  and  Ai- 
noldifita  io  1184;  but  "left  the  papal  thunders  to 
their  own  unaided  effects."  He  died  at  Verona  on 
November  25,  1 L85,  and  was  succeeded  by  Urban  HL 

LtJCKE,  OoTiFBiED  Chbiotian  Friedbich  (1791- 
1855),  theologian,  was  bom  on  August  24,  1791,  at 
Egeln  near  Magdeburg,  where  his  father  was  a  mer- 
chant, received  nis  eanv  education  at  the  Magdebui^ 
gymnasium,  and  stodied  theology  at  Halle  and  OSttin- 
g«n  (1810-13).  In  1813  he  became  repetent  at  Giit- 
tingen,  and  in  1814  he  received  the  degree  of  doctor 
in  philosophy  from  Hdle ;  in  1816  he  removed  to 
Berlin,  where  he  became  licentiate  in  theology,  and 
qualified  as  ''jmratdocent."  He  soon  became  inti- 
mate with  Schleiermadier  and  De  Wette,  and  was  as- 
sociated with  them  in  1818  in  the  redaction  of  the 
ThA>hgis<3ie  Zeitif^rift,  Meanwhile  hb  lectures  and 
publications  (among  the  latter  a  Gnindrm  der  NetUe»- 
tamenthchm  Mermeneutik,  1816)  had  brought faim  into 
oonsiderable  repute,  and  he  was  appointed  professor 
extraoidinarius  in  tJie  new  university  of  Bonn  in  the 
spring  of  1818 ;  in.  the  following  autumn  he  became 
profeasor  ordinarlua.  From  Bonn,  where  he  had 
August!,  Gieseler,  and  NitZBcb  for  coIIeiupieS]  he  waa 
called  to  Clottingen  to  succeed  St&udlin  m  1827. 
Here  he  remained,  deoliiung  ftUfiuth^  calls  elsewhere, 
as  to  Eriangen,  Kiel,  Halle,  Tiibtngen,  Jena,  and 
Leipno,  uitil  hia  death,  wfaioh  oooorred  on  Felmuuy 
14,  1855. 

Lncke,  who  waa  one  of  the  most  learned,  nuny-eided, 
and  Influential  of  the  so-called  "mediation"  sdiool  of 
evangelical  theidogiana,  ia  now  known  chiefly  by  his  prin- 


cipal work,  an  Acpofftton  of  the  WriUnga  of  Bt,  Jokm,  of 
which  the  flrst  edition,  in  foar  volomee,  ajipeored  in  1826- 
33;  it  haa  since  passed  throngh  two  new  and  improved 
editions  (the  last  volume  of  the  third  edition  by  Bertheaa. 
1856).  He  Is  one  of  the  most  intelligent  maintainen  of 
the  johannlne  authorship  of  the  Fourth  Gospel ;  in  eon- 
nection  with  this  thesis  he  was  one  of  the  first  to  argne  for 
the  early  date  and  non-apostolic  anthoiship  of  the  Aptica- 
lypse. 

LUCKENWALDE,  a  busy  little  town  of  Prussia, 
in  the  province  of  Brandenbm^,  district  of  Potsdam, 
lies  on  the  river  Nuthe  and  ou  the  Berlin  and  Auhalt 
Bulway,  30  miles  to  the  southwest  of  Berlin.  Its 
cloth  and  wool  manufactories  are  among  the  most  ex- 
tensive in  Prussia^  and  it  also  contains  cotton- printing 
works,  dye-woiks,  machine  shops,  and  numerous  other 
industrial  estaMishmenta.  The  population  in  1880 
was  14,706.  The  site  of  Luckenwalde  ma  occupied 
in  the  12th  century  by  a  Cistennan  monastei^  but  the 
village  did  not  spring  up  till  the  reign  cS  Frederidc 
the  Great    It  was  made  a  town  in  1808. 

LUCKNOWj  a  district  of  Oudh,  in  the  division  or 
oommissionerahip  of  Luoknow,'  under  the  jurisdiction 
of  the  lieutenant-governor  of  the  Northwestern  Pro- 
vinces, India,  lying  between  26"  and  27"  9'  30"  N. 
lat,  and  between  80°  36'  and  81"  15'  80^'  E.  long.,  is 
bounded  on  the  N.  by  Hardoi  and  Sitdpur  districts, 
on  the  E.  by  Bdra  B&nki,  on  the  S.  by  B&i  Bareli, 
and  on  the  W.  by  Unao.  The  general  aspect  of  the 
country  is  that  of  an  open  champaign,  well  studded 
with  villages,  finely  wooded,  aod  in  parts  moat  fertile 
and  highly  cultivated.  In  the  vicinity  of  rivers,  hffw 
ever,  atratch  extensive  barren  aandy  tracts  (&Atfr),  and 
there  are  many  large  sterile  wastes  of  saline  efflor 
eaoence  (totfr).  The  eoun^  is  an  almost  dead  levd 
tiiroughout,  the  average  slope,  which  is  from  north- 
west to  southeast,  bang  leaa  than  a  foot  per  mil& 
The  principal  rivers  are  the  Gumti  and  the  »ii,  with 
their  tributaries  The  former  enters  the  district  fion 
the  north,  and,  after  passing  Luckoow  city,  turns  to 
the  east  and  entera  Bara  B&nki.  The  S^  ibrms  the 
southwest  boundaiy  of  the  district,  running  almost 
parallel  with  the  Gumti. 

The  censos  of  1869  returned  the  popnlati<m  of  ^«  distriol 
at  970,625.  Becent  changes  and  tnuufeiB  to  and  from  other 
di^cts  have,  however,  taken  place.  Allowing  for  these, 
Lncknow  contains  (according  to  the  oensns  of  1869)  a  popu- 
lation of  7^,465  persons  (416,960  males  and  372,505  females), 
spread  over  an  area  of  965  square  miles.  Hiodns  nnmber 
614,276;  Mohammedans,  167.184;  Cbristhuis, 4982 ;  thon- 
mainder  being  made  np  of  nndaasifled  prisoners  and  Jail 
officials.  Four  towns  contain  a  population  exceeding  6000 
inhabitants,  viz.,  Lucknow  city,  Amethi  (7182),  Kakori 
(8220),  Halib&b&d  (8026).  The  estimated  area  nnder  culti- 
vation is  retnmed  at  647  square  miles.  Three  harvests  an 
reaped  in  the  year,  via.,  the  rtM  in  spring,  comprising  wheat* 
barl»',  gram,  peas,  gi^ai  (a  mixture  of  wheat  and  bariev), 
and  Mrra  (a  mixture  of  1»rley  and  gram) ;  the  fchaV  in  uu 
rainy  season,  comprising  rice,  miUets,  t&HtoAn,  maiuUtA, 
1c6kun,  and  Indian  com ;  and  the  henwat  in  the  antomn,  oon- 
sisting  of  joar,  biijra,  iti&ah,  m&ng,  moth,  euwir,  and  IMa.  1m 
addition  there  are  valuable  crops  of  tobacco,  opium,  cotton. 
Bpicea,  and  vegetebles.  Irrigation  is  carried  on  by  means  of 
rivers,  tanks,  and  wells.  The  cultivators  are  almost  all 
deeply  in  debt,  and  nnder  advancesof  seed-grain  from  their 
landlords.  Wages  have  remained  stationa^  in  the  connttT. 
bat  have  decr^sed  in  the  city  owing  to  its  diminiahafl 
wealth  and  population  since  the  departure  of  the  Ondh 
court.  The  pnce  of  food,  on  the  other  hand,  has  materially 
risen  of  late  years.  When  not  paid  in  grain,  an  ordinary 
agricultural  laborer  receives  about  lid.  a  day.  Artisans, 
such  as  smiths  and  carpenters,  receive  4id.  a  day  for  work 
In  their  own  villages,  or  6d.  a  day  if  called  away  from  t^ieit 
homes.  Famines  nave  occurred  in  Lucknow  in  1769,1784- 
86,  and  1837,  and  severe  scarcities  In  1861,  186&-66, 1869, 
and  1873— lUl  caused  by  drought.  The  district  is  well  pro- 
vided with  oommonicatlons  1^  road,  river,  and  xailwaj. 
Three  imperial  lines  of  road  branch  out  sonth,  east,  and 

1  Lncknow  dlrldon lies  between  30°  »'and27«31' 6"  N.  lat,  uid 
between  80°  6*  and  81°  64'  E.  lons„  cmnpriflee  the  Uiree  dlatricts 
of  Lncknow,  Unso,  and  BAra  Binkl,  and  has  an  ai«a  of  WB 
squBie  miles,  of  which  2Sao  are  retamed  as  under  coltlntlfla 
Ttie  populattcoi  In  ISBB  waa  vis.,  2.440,7as  Hindus,  M 'm 

Hobammedani^  4300  Snropeanst  and  7M  Eoraidaas. 
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corth  to  Oawnpar,  FUEAb&d,  and  Sltipar,  metalled  and 
bridged  tbxooghout,  and  oompriaing,  exclusive  of  the  nMds 
in  Locknow  utf  aod  caDtonmentB,  a  length '  of  about  500 
aulm.  Then  are  also  aeven  principal  loral  liaca  of  xoad. 
Biver  oommnnfcatiim  is  not  much  used.  The  line  of  rail- 
way ii  ccBnpriaed  in  the  Ondh  and  Bohilkhand  railway  sys- 
tem. The  entire  length  of  railway  commonication  is  GUt 
miles.  Manafaetnres  are  mainly  conAned  toLacknow  city. 
In  tb»  oonntiy  towns  are  a  few  weaTon,  dyers,  liauKle- 
maketa,  bran- workers,  and  potters.  Cotton  weaving  nas 
greatly  declined  since  the  introdaction  of  European  pioce- 
gooda.  The  principal  imports  are  food-stuflk,  piece-goods, 
aimSf  hardware,  glass,  crockery,  and  salt ;  while  muslins, 
•mbmidery.ootton  prints,  brass  vessels,  lace,  tobacco,  etc., 
are  enorted.  The  district  is  administered  by  a  deputy 
commusioner,  aided  by  a  magistrate  In  charge  of  the  city, 
and  a  second  in  the  cantonments,  on©  or  two  assistant  oom- 
miasionen,  three  extra-aasistant  oommissioners,  three  toA- 
ittMr*,  and  fonr  honorary  magistratce.  Besides,  there  are 
a  dvU  Jodge  and  a  small-cause  ooart  Jndge,  who  have  no 
criminal  or  revenue  powers.  The  total  imperial  and  local 
revenue  of  Lucknow  district  in  1871-72  amounted  to  £1^> 
9^  and  the  expenditure  to  £7(^534 ;  the  Government  land 
levenns  was  £70,580.  Excluding  Lucknow  ci^,  the  sohoola 
consist  of  one  Anglo-Temacular  middle  class,  five  vemaca* 
lar  middle  class,  and  seventy-one  primary  schools.  The 
preraUing  endemic  diseases  are  feven,  skin  diseases,  and 
Dowd  complaints.  Cholera  is  seldom  alisent.  Small-pox  is 
also  an  annual  visitant.  Tho  average  annnal  tainntU  is 
37.6  inches,  and  the  mean  annual  temperature  78.8"  Fahr. 

Lucknow,  capital  of  the  above  district,  and  of  the 
proriDoeof  Oudh,  in26°62'N.  lafc.,80°  6S'E.  long.,  ia 
distant  from  CawnDur  42  mileB.  from  Benares  199 
milee,  and  from  CaTcutta  610  mites,  and  haa  an  area 
of  13  square  miles.  It  ranks  fourth  in  size  among  In- 
dian cities,  being  only  surpassed  by  the  presidency 
capitals  of  Caloatta,  Madras,  and  Bombay.  It  stands 
on  both  banks  of  the  Qumti,  mostly  on  the  western 
nde,  the  river  being  spanned  by  four  bridges,  two  of 
them  built  by  native  nilen  and  two  since  the  BriUsh 
annexation  in  1866.  Viewed  from  a  diManoe,  the  mtj 
presents  a  picture  of  unusual  magnifioence  and  archi- 
(ectnial  splendor,  which  fades  on  nearer  view  into  some- 
thiiw  more  like  the  ordinaiy  aspect  of  a  cro\vded  Ori- 
ental town.  From  the  new  bridge  across  the  Gumti, 
the  citv  seems  to  be  embedded  la  trees.  High  up  the 
riTer  the  ancient  stone  bridge  of  Asaf-ud-daul4  croesea 
the  stream.  To  its  left  rise  the  walls  of  the  Maohf 
Bh&wan  fortj  inclosing  the  Lachman  ttiS  (Lachman's 
hill),  the  eaiitest  inhabited  spot  in  the  city,  from  which 
it  deriyee  its  modern  name.  Close  by,  the  immense 
Ln&mbira,  or  mausoleum  of  Asaf-ud-dauli,  towers 
above  the  suironnding  buildinffl.  Farther  in  the  di»- 
lanoe,  the  Io%  minanto  of  the  Jami  Ma^id  or  "eathe- 
dral  mosque  overlook  the  dty;  while  nearer  again, 
on  the  same  side  of  the  river,  the  ruined  walls  of  the 
naidaicgr,  with  its  memorial  cross,  recall  the  heroic  de- 
fence made  by  the  British  garrison  in  1857.  In  front, 
doee  to  the  water's  edge,  the  Chattar  Manzil  palace^  a 
huge  and  irregular  pue  of  buildings^  crowned  by  gilt 
umbrellas,  glitters  gaudily  in  the  sunhght ;  while  to  the 
left,  at  some  little  distance,  two  mausoleums  flank  the 
entrance  to  the  Kaisar  B^h,  the  last  of  the  overgrowo 
palaces  built  by  the  exiled  dynasty  of  Oudh.  Still 
more  picturesque  panoramas  may  be  obtained  from  any 
<^  Uie  numerous  towers  and  oupolas  which  abound  in 
avonr  quarto'.  But  a  nearer  examination  du>w8  that 
Lucknoiw  does  not  txanapood  in  ita  interior  arrange- 
mentB  to  its  brilliant  a^peaianoe  from  a  little  distance. 
Neyertheles^  many  of  its  steeets  are  broader  aud  finer 
than  those  of  most  Indian  towns ;  and  the  clearance  ef- 
leoted  for  militai7  purposes  after  the  mutiny  has  been 
instrumental  in  greatly  imnroving  both  the  aspect  and 
the  sanitary  condition  of  the  city.  A  glacis  half  a  mile 
broad  surrounds  Uie  fort ;  and  three  military  roads, 
radiating  from  this  point  as  a  centre,  out  right  through 
the  heart  of  the  native  quarter,  oi^n  at  an  elevation 
of  some  30  feet  above  the  neighboring  streets.  Three 
other  main  roads  also  branch  out  from  the  same  point, 
ons  lea^Unff  across  the  bridge,  and  the  others  alon^the 
iMiiks  of  toe  Gunli  Ibe  zendenor  crowns  a  puXn* 
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resque  eminence,  the  chief  ornament  of  the  dty,  contain- 
ing, besides  many  mined  walls,  an  old  mosque  and  a 
magnificent  banyan  tree.  An  artifidal  monnd  rises 
near  at  hand,  its  tadea  gay  with  parterres  of  flowers, 
while  in  the  rear,  half  hidden  by  the  feathery  foliage 
of  gigantic  bamboos,  the  graveyard  covers  the  remains 
of  some  2000  Europeans,  who  perished  in  1857.  The 
cantonments  lie  3  miles  to  the  southeast  of  the  dty. 

The  popolation  of  Lncknow,  including  the  cantonmenti^ 
was  returned  by  the  census  of  1869  at  2^779.  The  native 
civil  pomUtion  consisted  of  273,126,  via,,  161,739  Hindus 
and  Ul387  Mohammedans.  There  were  also  3648  native 
soldiers.  Europeans,  760  Eurasians,  and  3023  prisouera 
and  Jail  officials.  The  traffic  of  Oudh  flows  southwards 
through  Lucknow  to  Cawnpur.  I^rge  quantitioa  of  grain 
and  timber  come  in  from  the  transpQogra  districts  to  the 
north,  while  raw  cotton.  Inn,  and  Imported  goods  tmm  the 
south  and  east  are  sent  in  exchange.  In  18K^70  goods  to 
the  value  of  nearly  three  qnartora  of  a  million  sterling  paid 
taxes  at  the  octroi  office.  Tbechief  municipal  taxable  arti- 
cles are  food  stu^  jr^i,  i/6r  or  molasses,  sugar,  wiees,  oil- 
seeds^ and  tobacco;  besidiea  a  large  Quantity  at  Enn^itaa. 
mannfoctured  articles  brought  into  tne  town.  Of  the  total 
municipal  revenue  in  1870-71  (dE20,018),  £16,230  was  derived 
from  octroi.  Lucknow  muslins  and  other  textile  fabrics 
have  a  high  reputation.  Gold  and  silver  brooad&  however, 
forms  the  leadmg  nmnuikctare.  It  is  used  tar  the  numer- 
ous purposes  of  Indian  pomp,  and  has  a  considerable  market 
even  in  Europe.  The  gorgeous  needlework  embroideir 
upon  velvet  and  cotton,  with  gold  thread,  thread  and  col- 
ored silks,  furnishes  employment  to  many  hands.  Lucknow 
Jewdry,  once  very  Camona,  has  deolined  since  the  depar- 
ture of  tne  native  court.  Olaes  work  uid  moulding  in  elay 
still  maintain  their  original  tfzcellenoe.  A  Kashmiri 
colony  has  introdnced  a  small  manufacture  of  sliawls.  The 
Oudh  and  Bohilkhand  BaUway,  with  its  tnanohes,  has  a 
central  station  In  Lncknow,  and  gives  direct  communica- 
tion with  Benares,  Bareilly,  and  (^wnpor,  as  well  as  con- 
necting with  the  great  trunk  lines  to  Calcutta,  Bombay, 
and  the  Puttjab,  Before  the  amalgamation  of  Oudh  wiui 
the  Northwestern  Provinces  in  1877,  LuolukW  formed  the 
residence  of  the  chief  eomnUasioner  sad  his  staff,  ud  it  still 
ranks  as  the  headquarters  of  officials  whose  authority  ex- 
tends over  the  whole  province.  The  principal  medical  in- 
stitutions are  the  King's  hospital,  Baliampur  hospital,  Qov- 
emment  dispensary  and  lunatic  a^lnm.  The  leading  edu- 
cational establishments  are  the  Canning  college,  Martin I^re 
college.  Ward's  institution,  Loretto  convent,  and  a  number 
of  schools  under  the  charge  of  the  Church  of  England  and 
American  missions. 

JButory. — The  most  interesting  event  in  the  modem  his- 
tory of  Lucknow  is  the  nege  during  the  mutiny  of  1857- 
58.  Symptoms  Of  disa&bction  occurred  as  early  as  April, 
1857,  and  Sir  Henry  Lawrence  immediately  took  steps  to 
meet  the  danger  by  fortifVing  the  residency  and  accomu- 
lating  stores.  On  the  night  of  the  30th  May  the  expected 
insnnection  broke  oat:  the  men  of  the  71st  regiment  of 
native  InfimtiT,  with  a  few  from  the  other  regiments,  began 
to  bum  the  bungalows  of  their  officers,  and  to  murder  the 
inmates,  bat  were  dispersed  by  the  European  force  and  fled 
towards  Sitirar.  Though  the  city  thus  remained  in  tlie 
hands  of  the  British,  the  symptoms  of  dlsaffiBction  anumgat 
the  remaining  native  troops  were  unmistakable,  and  on 
June  11  the  military  polioe  and  native  cavalry  broke  into 
open  revolt,  followed  on  the  succeeding  morning  by  the 
native  infantry.  On  tiie  20th  news  of  the  fall  of  Cawnpur 
arrived ;  and  on  the  S9th  occurred  the  failure  of  I^vrrence's 
attack  upon  the  advancing  enemy,  in  consequence  of  which 
the  British  troops  fell  back  on  Lucknow,  abandoned  the 
Machi  Bhiwan,  and  concentrated  all  their  strength  upon 
the  residency.  The  siege  of  the  enclosure  began  upon 
July  1.  Three  unsuooesaful  assaults  were  made  by  the 
mntlneen  on  July  20,  Au^iust  10,  and  August  18 ;  but 
meanwhile  the  British  withm  w$re  dwindling  away.  On 
September  5  news  of  the  relieving  force  under  Outram  and 
Havelock  reached  the  garrison,  and  on  the  22d  the  relief 
arrived  at  the  Alambligh,  S  walled  nrden  on  the  Cawnpor 
road  held  by  the  enemy  in  force.  Havelock  stormed  the 
Alamb&gh,  and  on  the  25th  fought  his  way  with  continu- 
ous opposition  through  the  narrow  lanes  of  the  city.  On 
the  26th  be  arrived  at  the  gate  of  the  residency  ecdosure, 
and  was  welcomed  by  t^he  gallant  defenders  within.  The 
suflbrlngs  of  the  beal^ed  bad  been  very  great ;  bat  even 
after  the  first  relief  it  l>ecame  dear  that  Lncknow  could 
only  be  temporarily  defended  till  the  arrival  of  ftirther 
reloforcements  should  allow  the  garrison  to  out  its  way 
oot.  Klght  and  day  the  enemr  kqpfe  up  a  eonttnual  flring 
against  tne  British  position,  wnlle  Oatnm,  who  had  x«a^ 
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■amed  the  commud  which  he  yielded  to  ^Teloek  dnring 
the  relief;  retaliated  hy  frequent  sorties.  Throughout  Oc- 
tober the  {EAnison  contiAued  its  gallant  defence,  and  a  Bmall 
party,  shnt  np  in  the  Alamb^eh,  and  cat  off  nnexpectedly 
rrom  the  main  body,  also  contrived  to  hold  good  ita  dan- 
gcrona  post.  Meanwhile  Sir  Colin  Campbell's  force  had 
advanced  from  Cawnpor,  and  arrived  at  the  AlamMgh  on 
the  10th  of  November.  The  Alambigh,  the  DllkuBha 
palace,  BOQtfaeost  of  the  town,  the  Martinidre,  and  the 
Sikfuidra  B&gh,  the  chief  rebel  stronghold,  were  soccea- 
Birely  carried  In  the  oonrse  of  the  six  following  d^r>>  avd 
thesecondrelief wasBDcceasftillyaocompliBhed.  Evennow, 
however,  It  remained  impossible  to  bold  Laeknow,  and  Sir 
Colin  Campbell  determined,  before nndertakingany  Author 
offNuive  operations,  to  retnm  to  Cawnmir  with  his  army, 
escorting  the  civilians,  ^ies,  and  ohildreo  rescned  from 
their  long  Imprlsosment  In  the  residency,  with  the  view 
of  forwarding  them  to  Calcutta.  On  the  morning  of  the 
20th  November  the  troops  received  orders  to  march  for  the 
Alambt^h:  and  the  residency,  the  scene  of  so  long  and 
sUrrlng  a  deftmoe,  was  abandoned  tov  a  while  to  the  rebel 
army.  On  tram  with  3500  men  held  the  AlatDfa4gh  until 
the  commander-in*chief  could  retnm  to  recapture  the  capi- 
tal. The  rebels  in  great  strength  again  surrounded  the 
greater  part  of  the  city,  for  a  circuit  of  20  miles,  with  an 
external  lino  of  defence.  On  the  2d  of  March  1858  Sir 
Colin  Campbell  fonnd  himself  bee  enough  in  the  rear  to 
march  once  more  upon  Lucknow.  He  first  occupied  the 
Dilkasho,  and  posted  guns  to  command  the  Martini^. 
On  the  6th  Brigadier  Franks  arrived  with  6000  men; 
ODtram's  fi»oe  then  eroased  the  Otimti,  and  advanced  ttom 
the  direction  of  fVIsAb^  while  the  main  body  attacked 
from  the  southeast.  After  a  week's  hard  fighting,  March 
0-15,  the  rebels  were  completely  defoated,  and  their  posts 
captnred  one  by  one. 

LUGREXmS  (T.  LucBsnus  Oabtjs),  more  than 
any  of  the  peat  Koman  writers^  haa  aoqaired  a  new 
interest  in  tue  present  day.  This  result  is  due.  not  so 
much  to  a  truer  perception  of  the  force  and  parity  of 
his  style,  of  the  majesty  and  pathos  of  his  poetry,  or 
of  the  great  sincerity  or  his  nature,  as  to  the  recogni- 
tion of  the  relation  of  his  subject  to  many  of  the  ques- 
tions on  which  speculative  curiositjr  is  now  engaged. 
It  would  be  misleading  to  speak  of  him,  or  of  the  Greek 
philosophers  whose  tenets  he  expounds,  as  anticipat- 
iDg  Uie  more  adTanoed  aoiratifio  hypotheses  of  modem 
timet.  Bat  it  is  in  his  poem  that  we  find  the  most 
ooraplete  -aooount  of  the  chief  efTort  of  the  ancient 
mind  to  explun  the  beginning  of  things,  and  to  under- 
stand the  course  of  nature  and  man  s  relation  to  it. 
Physical  philosophy  in  the  present  day  is  oocnpied 
with  the  same  prohlems  as  thtMe  which  are  discussed 
in  the  first  two  books  of  the  De  Renim  Natura.  The 
renewed  curiosity  as  to  the  origin  of  life,  the  primitive 
condition  of  man,  and  his  progressive  advance  to  civili- 
sation finds  an  attraction  in  the  treatment  of  the  same 
sutyects  in  the  fifth  book.  The  old  war  between 
science  and  theology^  which  has  been  revived  in  the 
present  generation,  is  Jfonght,  though  with  different 
weapons,  yet  in  the  same  axdent  Mid  onoompromising 
spint  throughout  the  whole  poem^  as  it  is  in  the  writ* 
ingsof  living  thinkers.  In  companng  theeontrovernee 
of  the  present  day  with  those  of  which  we  find  die 
record  in  Luoretans,  we  are  reminded  of  the  poet's  own 
deeciiption  (tf  the  war  of  elements  in  the  world, — 

**  Duiiqiie,  tuitopere  inter  se  earn  maxinw  mnndi 
Pagnent  membra,  pio  neqaaqaam  oonelta  bello, 
Konne  vides  allquam  longl  eertamlnls  (dlls 
Posse  dari  flnem  7"  ' 

But  this  oononrrenoe  with  the  stream  of  speculation 
in  the  present  day  is  really  the  least  of  his  permanent 
claims  on  the  attention  of  fhe  world.  His  position 
both  among  ancient  and  modem  writers  is  unique.  No 
one  else  combines  in  the  same  degree  the  contempla- 
tive enthufflasm  of  a  philosopher,  the  earnest  purpose 
of  a  reformer  and  moral  teacher,  and  the  profound 
pathos  and  sense  of  beauty  of  a  great  poet.  He  stands 
alone  among  faisoonnttymenas  much  inthe  ardor  with 
whk^  he  obsorves  and  reasons  on  tlie  prooeraes  of 

1  **  In  fine,  ss  the  mightiest  members  or  the  world  are  battling 
fleioely  together  In  an  unhallovod  feud,  Kest  thou  not  that  nme 
wd  of  tlu  Iwg  warbre  may  be  reached  themT" 


nature  as  in  the  elevation  of  feeling  with  which  he  re- 
cognizes the  muesty  of  her  laws,  and  the  vivid  sj'm- 
pathy  with  whidi  he  intrarpreu  the  manifold  variety 
of  her  life.  It  would  have  been  an  instanictive  study 
to  hav^  traced  some  connection  between  his  pOBOnu 
drcumstances  and  the  iatollectual  and  moral  pomtion 
which  he  holds.  We  naturally  ask  what  influence  of 
teachers  in  Rome  or  Athens  first  attracted  him  to  this 
8tudy_  and  observation  of  natural  phenomena,  what 
early  impressions  or  experience  gave  so  sombre  a  color- 
ing to  his  view  of  life,  now  far  the  delight,  so  stiiange 
in  an  ancient  Roman,  which  he  seems  to  find  in  a  kind 
of  recluse  communion  with  nature,  and  the  spirit  of 
pathetic  or  indignant  satire  in  which  he  treats  the 
more  violent  phases  of  passion  and  the  more  extrava- 
gant modes  of  luxuir,  was  a  recoil  from  the  fascination 
of  pleasures  in  which  his  contemporaries  and  equals 
freely  indulged.  We  should  like  also  to  know  how  far 
t^e  serene  neighta  which  he  professed  to  have  attuned 
procured  him  exemption  from  or  alleviation  of  the 
actual  sorrows  of  life.  But  such  questions,  suggested 
by  the  strong  interest  which  the  impress  of  personal 
feoling  and  cnaracter  stamped  on  the  poem  awakens  in 
the  r^er,  can  only  be  raised ;  there  are  no  ascertained 
facts  by  which  they  can  be  settled.  There  is  no  antaent 
poet,  with  the  exception  of  Homer,  of  whose  history 
BO  little  is  positively  known.  Unlike  Catullus,  Horace, 
Virgil,  Cicero.  Tadtus,  and  nearly  idl  the  great  Roman 
writers,  he  is  absolutely  silent  on  the  subject  of  his 
own  position  and  fortunes.  Nor  is  this  nlenoe  com- 
pensated by  uiy  penonal  reference  to  him  in  the  works 
of  his  two  eminent  oontemporaries  by  whom  tJie  social 
life  of  their  age  is  so  ampl^  illustrated,  Cioero  and 
Catullus,  although  it  is  certain  that  each  of  tiiem  read 
his  poem  almost  immediately  after  it  was  given  to  the 
wond.  The  ^at  poets  of  the  following  ages  were  in- 
fluenced by  his  genius,  hut  they  tell  us  nothing  aa  to 
his  career.  So  consistently  does  he  seem  to  have  fol- 
lowed the  maxim  of  his  master,  "Pass  through  life 
nnnotioed,"  and  to  have  realized,  in  the  midst  of  the 
excited  political,  intellectual,  and  social  lift  of  tfae  last 
years  of  the  republic,  the  ideal  of  those  "who  do  not 
wish  to  be  known  even  while  living."  * 

Onr  sole  information  oonceminf;  his  lift  is  ftund  io 
the  Inief  summaiy  of  Jerome,  written  more  than  four 
centuries  afUr  the  poet's  death.  Scholars  are  now 
agreed  that  in  these  summaries,  added  to  his  transla- 
tion of  the  Eusebian  Chronicle,  Jerome  followed,  often 
carelessly  and  inaccurately,  the  accounts  contuned  in 
the  lost  work  of  Suetonius,  Pe  Viru  lUuttrSms.  But 
that  woilc  was  written  about  two  centuries  after  the 
death  of  Lucretius;  and,  although  it  is  likely  that  Sue- 
tonius used  the  information  transmitted  by  earlier 
grammarians,  there  is  nothing  to  f^ide  us  to  the  oriari- 
nal  sources  from  which  the  tradition  concerning  the 
life  of  Lucretius  was  derived.  Tfae  strange  charactor 
of  the  story  which  has  been  transmitted  to  ns,  and  the 
want  of  any  support  to  it  from  external  evidenoe,  oblige 
us  to  receive  it  with  a  certain  reserve. 

According  to  this  account  the  poet  was  bom  in  the 
^ear94B.o. ;  he  became  mad  ("m.fororan  venma*') 
in  consequence  of  the  administration  of  a  love-philtre ; 
and  afler  composing  several  books  in  his  lucid  intervals, 
which  were  subsejiuently  corrected  by  Cioero,  he  died 
by  his  own  hand  in  the  fort^'-fourth  year  of  his  age. 
The  statement  of  Donatus  in  his  life  of  Virgil,  a  work 
also  based  on  the  lost  work  of  Suetonius,  that  Lucre- 
tius (lied  on  the  15th  of  October,  55  B.C.,  the  same  day 
on  which  Virgil  assumed  the  toga  vm7t>,  is  inconsis- 
tent either  with  the  date  assigned  for  the  poet's  birth 
or  with  the  age  at  which  he  is  sud  to  have  died.  A 
ringle  mention  of  the  poem  (which  from  the  cmiiUtion 
in  which  it  has  reached  us  may  be  assumed  to  have 
been  published  posthumously),  in  a  letter  of  Cicero's, 
written  eariy  in  M  B.C.,  is  confirmatory  of  the  date 
given  by  Donatus  as  that  of  the  poet's  death.  Similar 

■  Quoted  tnm  FUny  by  H.  Hsrtba  In  Lt  PtOme  d«  ZMrtoa 
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moa  in  chronology  are  oommoD  in  the  simmariea  of 
Jerome ;  and,  where  there  is  an  inooQuatenoy  between 
the  date  aaaigned  for  the  birth  of  an  author  and  the 
ue  at  which  he  is  said  to  have  died  (as,  for  inatanoej  in 
the  ease  of  Caiullus)^  there  are  grounda  for  bdieving 
that  the  oror  lies  in  the  first  date.  Taking  the 
OMtemaata  of  Donatua  and  of  Jerome  twetlkflr,  ve 
nay  eonaider  it  probMi  Uiat  Lucrotias  lUiBd  in  die 
October  of  55  B.a,  in  the  forty-fonrth  year  of  his  age, 
and  that  he  was  bom  atfaer  late  in  the  year  99  B.a  or 
cariy  in  the  year  98  B.c.  He  would  tbns  be  about 
seven  yean  younger  than  Cicero,  a  year  or  two  yonnjger 
than  JuhuB  Csoaar,  about  the  same  age  as  Memmius, 
to  whom  the  poem  is  dedicated,  ajod  about  fifteen 
yeuB  older  than  Catullus  and  Calvus,  the  younger 
poets  of  his  generation,  from  whom  he  is  widely  sena- 
rated  both  by  his  more  archaic  style  and  rhythm  and  by 
the  greater  seriousness  of  his  art  and  the  more  earnest 
dignity  of  his  character.  The  other  statements  of 
Jsome  have  been  qasBtioned  or  disbelieved  on  the 
ffoaad  of  their  intriiune  impiobalnU^.  They  have 
been  regarded  as  a  fiction  invented  m  a  later  time  by 
the  enemies  of  EiHcnreanism,  with  the  view  di»- 
^sediting  the  most  powerful  woi^  ever  produced  by 
aoy  disrate  of  that  sect  It  is  more  in  conformity 
wnh  anaent  credulity  than  with  modem  science  to 
attiibiUe  a  jyennanent  tendency  to  dcrangemftnt  to  the 
aondental  administration  of  any  dmg,  however  potent 
A  work  characterized  by  soch  strength,  consistency, 
and  oontinaify  of  thought  is  not  likely  to  have  been 
composed  "ner  intervalla  iosaniaQ."  Donatus,  in 
mentioning  ue  poet's  death,  gives  no  hint  of  the  act 
of  nucideL  The  poets  of  the  Aneustan  age,  who 
rae  deeply  inteteeted  both  in  his  philosophy  and  his 
poetiTj  are  entirely  silent  about  the  tragical  stoiy  of 
ha  life.  Cicero,  his  professed  antagonism  to  the 
doctrines  of  £piouras,  by  his  inadequate  appreciation 
of  Lucretius  himself,  and  by  the  indifference  which  he 
shows  to  other  contemporary  poeta,  seems  to  have  been 
ndther  fitted  for  the  task  of  correcting  the  unfinished 
noA  of  a  writer  whose  genios  was  so  distinct  fiom  his 
«wn,  DOT  lilraly  to  have  cordially  undertaken  such  a 
task. 

Yet  Uiese  oonmderations  do  not  lead  to  the  absolute 
flection  of  the  story  as  a  pure  invention  of  a  hostile 
and  nncntieal  ago.  The  evidence  afiinded  by  the 
poem  rather  kadii  to  the  conclusion  that  the  trauloon 
crauuns  Bome  genu  of  fact  We  need  not  attach  any 
iaiportanoe  to  the  supposed  efiicaoy  of  the  love-philtre 
in  |Hodu(dng  mental  ojienation,  nor  are  we  called  upon 
to  think  of  Iiucretius  as  one  liable  to  recurring  fits  of 
tasanity,  in  the  ordinary  sense  of  the  word.  But  it  is 
ranarkable^  as  was  first  observed  by  Mr.  Munro,  his 
English  editor,  that  in  more  than  one  passage  of  his 
foem  he  writes  with  extraordinary  vividness  of  the 
unpreemon  produced  both  by  dreams  and  bv  waking 
visionB.  It  IS  tme  that  the  philosophy  of  Epicurus 
pat  great  stress  on  these,  as  affording  the  ezplanation 
«  Uw  origin  of  supernatural  bdiefa  But  the  in^t- 
enoe  with  which  Locretius  returns  to  the  subjet^  and 
the  hwror  vrith  which  he  recalls  the  effects  of  such  ab- 
Doimal  phenomena,  suggest  the  inference  that  he  him- 
sdf  mi^  hare  been  liaUeto  such  hallucinations,  which 
are  said  to  beeonsistrat  with  perfect  sanity,  though  they 
BUT  be  the  precurstns  cither  of  madness  or  of  a  state 
rfoespurand  melancholy  which  often  ends  in  suicide.' 
Other  passages  in  his  poem,  as,  for  instance,  the  lines 

"  Nm  Agere  hoc  autem,  et  Datnram  qmerere  reram, 
Setnpar  et  invratam  paCriU  ezponero  chartia,"* 

where  he  describes  himself  as  ever  engaged,  even  in 
his  dreams,  on  his  task  of  inquiry  and  oompodtlon, 
produce  Uie  impression  of  an  unrelieved  stnun  of  mind 
and  feding,  whioh  may  have  ended  in  some  eztaeme 
ntetim  tit  spirit,  or  in  some  fiilure  of  intelleotaal 

lOr.  JMtM^JZAtefcSeptamber.UTS. 

■  "White  I  Men  to  d»  ever  bnulv  plrlng  thla  task,  to  be  In- 
vMoff  Into  tbe  naniie  of  tblnai,  and  to  oe  expounding  my  dla- 
flVHdMbrwiitlngsin  my  native  tongoe.'* 


power,  from  the  consciousness  of  whioh  he  may,  in  ao- 
oordance  with  examples  which  hehimself  quotM,  have 
taken  refuge  in  suicide.  But  the  strongest  confirma- 
tion of  the  existanoe  of  some  frarm  of  fact  in  the  tra- 
dition is  foond  in  the  unfinisned  condition  in  which 
the  poon  has  readied  ua  The  sult^eot  appears  in- 
deed to  have  been  fiilly  Seated  in  sooordanoe  with  th* 
plan  sketched  out  in  the  introduotion  to  the  first  book. 
But  that  hook  is  the  only  one  which  is  finished  in 
style  and  in  the  arrangement  of  its  matter.  In  all  the 
others,  and  eapemally  in  the  last  three,  the  continuity 
of  the  ai^;ument  is  frequently  broken  by  passages  wfaicn 
must  have  been  inserted  after  the  first  dnut  of  the 
argomrats  was  written  out  Thus,  for  instancej  in  his 
accounts  of  the  transition  from  savage  to  civilized 
life,  he  assumes  at  v.  1011  the  discovery  of  the  use  of 
duns,  fire,  etc.,  and  the  first  beginning  of  civil  soci^y, 
and  proceeds  at  1028  to  explain  the  origin  of  language, 
and  then  again  returns,  firom  1090  to  1 160,  to  speoa- 
late  upon  the  first  use  of  fire  and  the  earilest  stages 
of  pobtioallife.  Heea  breaks  in  the  oontinuity  of  ue 
argument  show  what  might  also  be  infened  from  fire- 
cinent  repetiUons  of  lines  which  have  appeared  etdier 
in  the  poem,  and  from  the  rough  woricmanship  of  pas* 
sa^  in  the  later  books,  that  the  poem  oould  not  ^ve 
received  the  finalrevision  of  theauthor,  and  must  have 
been  given  to  the  world  by  some  editor  after  his  death. 
Nor  is  there  any  great  difficulty  in  believing  that  that 
editor  was  Cicero.  It  is  not  necessary  to  press  the  mean- 
ing of  the  word  ' '  emendavit ' '  as  applied  to  the  task  ful- 
filled by  him.  Cicero  certainly  was  incapable  of  "im- 
proving" anyof  thepoetiTof Lucretius,  andtheslight 
mention  which  he  makes  <HUie  poem  in  a  lettnto  his  Mo- 
ther ("  the  poem  of  Ltuantiosis,  as  you  describe  it,  a 
work  not  of^much  genius  but  of  much  art '  '*)  seems  to 
imply  that  he  was  not  very  capable  of  appreciating  it 
But  other  motives,  besides  appreciation  of  the  poet's 
genius  or  sympathy  with  his  doctrines,  may  have  ia- 
dnced  him  to  undertake  a  task  which  has  not  been 
veiy  successfully  performed.  It  may  be  remarked 
further  that  scepticism  as  to  statements  about  their 
lives  is  less  wtwranted  in  the  case  of  the  great  Roman 
than  of  Uie  great  Qreek  writers,  from  the  fact  that  tbe 
work  of  criticism  went  on  at  Rome  contemporaneously 
with  the  progress  of  original  creadon,  and  that  the 
line  of  grammariaiis  and  oommentatorB  hy  whom  these 
statements  were  txansmitted  continued  unlvoken  al- 
most from  the  first  beginning  of  Latin  literature. 

We  find  in  the  instance  of  neaily  all  the  other  Latin 
poets,  even  of  the  most  obscure  among  them,  that 
their  birthplace  has  been  recorded,  aoa  it  has  aften 
been  remarked  that  Latin  poetry  was  an  Italian  and 
provincial  rath^than  a  purely  Roman  product  From 
the  absence  of  any  cltum  on  the  part  ot  any  other  dis- 
trict of  Italy  to  the  honor  of  having  given  birth  to 
Lucretius  it  is  inferred  that  he  was  an  exception  to  the 
rule,  and  was  of  purely  Roman  origin.  No  writer 
certainly  is  more  purely  Roman  in  personal  chanu^ 
and  in  strength  or  understanding.  He  seems  to  speak 
of  Rome  as  his  native  state  in  smdi  expreesionB  at 
"  pateiu  tempore  iniqu0i|'  "  ^atrii  sermonis  egestas,** 
and  "patriis  chartis.  His  nlence  on  the  subject  of 
Roman  greatness  and  glory  as  contrasted  with  the 
prominenoe  of  these  subjects  in  the  poetry  of  men  of 
provindftl  birth  such  as  Ennius,  Virgil,  and  Horace, 
mav  be  explained  by  the  principle  that  the  familiarity 
of  long-inherited  traditions  had  made  the  subject  one 
of  Ices  wonder  and  novelty  to  him.  The  Lucretian 
ffeiu  to  which  he  belonged  was  one  of  the  oldest  of  the 
great  Roman  houses,  nor  do  we  hear  of  the  name,  as 
we  do  of  other  great  family  names,  as  being  diffused 
over  (^er  paitt  of  Italy,  or  as  designating  men  of 
obsonre  ot  servile  origin.  It  seems  from  ^e  evidence 
of  the  name,  ccmfinned  hy  the  tone  in  which  he 
writes,  as  probable  as  any  such  inference  can  be  that 

■The  readiDK  Is  so  unoertalik  thatlt  Is donUflil whethar U tt 
the  claim  of  goniufl  or  of  art  tbat  Cicero  rAum  to  oonoede. 
Soma  imerprelatloiia  of  tbe  pasaage  Inqtljr  tbat  h«  ooQceded  both. 
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LacreUus  was  a  member  of  the  Roman  aristocracy, 
belonging  either  to  a  senatorian  or  to  one  of  the  great 
equestrian  families,  livine  in  easy  droumstancea,  and 
fiuuiliar  with  the  spectaole  of  luxuiy  and  artistic  en- 
joyment which  the  great  houses  of  Rome  and  the 
great  country  houses  in  the  most  beautiful  parts  of 
Italy  pres^ted.  I£  the  Roman  aiktoonwy  of  his  time 
had  lost  much  of  the  virtue  and  of  the  governing 
qualities  of  their  ancestors,  they  showed^n  the  last 
years  before  the  establishment  of  monarchy  a  taste 
tor  intellectual  culture  which  might  have  made  Rome 
as  great  in  literature  as  in  arms  and  law,  if  the  republic 
could  have  continued.  The  discussions  which  Cicero 
puts  in  the  mouth  of  Velleius,  Gotta,  etc.,  indicate 
the  new  taste  for  philosophy  developed  among  mem- 
bers of  the  govemmg  class  during  the  youth  Lu- 
(n^ttus ;  and  we  hear  of  eminent  week  teachers  of  the 
Epicurean  sect  being  settled  at  Rome  at  the  same  time, 
and  living  on  terms  of  intimacy  with  them.  The  in- 
ference that  LuOTedua  belonged  to  this  doss,  and 
shared  in  the  libenJ  culture  which  it  recdved,  is  con- 
firmed V  the  tone  in  which  he  addresses  Memmius,  a 
man  of  an  eminent  senatorian  family,  and  of  oon- 
uderable  oratorical  and  poetical  accomplishment,  to 
whom  the  poem  is  dedicated.  His  tone  to  Memmius 
is  quite  unlike  that  in  which  Virgil  or  even  Horace 
addresses  Msecenas.  He  addresses  him  as  an  equal ; 
he  expresses  sympathy  with  the  prominent  part  his 
friend  played  in  public  life,  and  admiratioo  for  his 
varied  accomplishment,  but  on  his  own  subject  claims 
to  speak  to  bim  in  the  tones  of  authority. 

Although  our  coneeiitioD  of  the  poet  s  life  and  cir- 
onmatanoes  is  neoessorily  vague  and  meagre,  vet  his 
personal  fbroe  is  so  remarkable  and  so  vividly  im- 
pressed on  his  poem,  and  his  language  bears  so  un- 
mistakably the  stamp  of  sincerity,  that  we  seem  able 
to  form  a  consutent  idea  of  his  tastes  and  habits,  his 
sympathies  and  convictions,  his  moral  and  emotional 
natnre.  If  we  know  nothing  of  the  particular  expe- 
rience which  determined  his  passionate  adherence  to 
the  Epicurean  creed  and  his  attitude  of  spiritual  and 
social  isolation  from  the  ordinary  course  of  Roman  life 
and  belief,  we  can  at  least  say  that  the  choice  of  a 
contemplative  life  was  not  the  result  of  indifference  to 
the  fate  of  the  world,  or  of  any  natural  coldness  or 
even  c^mness  of  temperament.  In  some  of  his  most 
powerful  poetry,  as  in  the  opening  lines  of  the  second 
and  of  the  tbirct  books,  we  can  mark  the  strong  recoil 
of  a  humane  and  sensitive  spirit  from  the  horrors  of  the 
zetgn  of  terror  which  he  witnessed  in  his  youth,  and 
from  the  anarchy  and  confusion  which  prevailed  at 
Rome  during  the  later  years  of  his  life ;  while  his  vivid 
realization  of  the  pains  and  disappointments  of  pasnon, 
of  the  unsatisfying  nature  of  au  violent  emotion,  and 
of  the  restlessness  and  weariness  of  life  which  exces- 
sive luxury  entails,  suggest  at  least  the  inference  that 
he  had  not  been  through  his  whole  career  so  much 
estranged  from  the  social  life  of  his  day  as  he  seems  to 
have  been  in  his  later  yean.  Passages  in  his  poem 
attest  his  familiarity  with  the  pomp  and  luxury  of  city 
life,  with  the  attractions  of  the  public  games,  and 
with  the  pageantry  of  great  militaiy  spectacles.  But 
much  the  greater  mass  of  the  illustrations  of  his  philo- 
sophy scattered  throuf^h  the  poem  indicate  Uutt,  while 
engaged  in  its  composition,  and  in  the  studies  prepara- 
tory to  it,  he  must  have  lived  in  the  country  or  by  Uie 
sea-shore,  and  that  he  must  have  passed  much  of  his 
time  in  the  open  air,  exercising  at  once  the  keen  ob- 
servation of  a  naturalist  and  the  contemplative  vision 
of  a  poet.  He  shows  a  Ifellow  feeling  with  the  habits 
and  moods  of  the  animals  associated  with  human  toil 
and  adventure.  He  seems  to  have  found  a  pleasure, 
more  congenial  to  the  modem  than  to  the  andent 
temperament,  in  ascending  mountains  or  wandering 
among  their  solitudes  (vi.  469,  iv.  575).  References 
to  companionship  in  these  wanderings,  and  the  well- 
known  descripUon  of  the  charm  of  a  rustic  meal  (ii. 
S&)  ciyoyed  with  comrades  amid  beautifhl  scenery  and 


in  fine  wether,  speak  of  kindly  sociality  rather  thii> 
of  anv  austere  separation  from  his  fellows. 

Other  expressions  in  his  poem  (e.^'..  iit.  10,  etc.) 
imply  that  he  was  an  ardent  student  of  books,  as  well 
as  a  sympathetic  observer  of  outward  phenomena. 
Foremen  among  these  were  (he  writings  of  his  master 
Epicurus ;  bat  he  had  also  as  intimate  Knowledge  and 
appredataon  of  the  philosophical  poem  of  Empedodke, 
and  at  least  an  aoquainfanee  with  the  works  of  Demo- 
critus,  Anaxagoras,  Heraditos,  Hato,  and  the  Stoical 
writers.  Of  other  Greek  prose  writers  he  knew  Thucy- 
dides  and  Hippocrates ;  wnile  of  the  poets  he  expresses 
in  more  than  onepassaj^e  the  highest  admiration  of 
Homer,  whom  he  has  imitated  in  several  places.  Nexfe 
to  Homer  Euripides  is  most  fi-equenUy  reproduced  by 
him.  There  is  an  evident  struggle  between  the  im- 
pulses of  his  imaginative  temperament,  prompting  him 
to  recognize  the  supremacy  of  the  great  masters  in  art 
and  poetzy,  and  the  influence  of  the  teaching  of  Epi- 
oorus,  in  aooordanoe  with  whidi  the  old  poets  and 
painters  of  Gh«eoe  are  condemned  as  the  authors  and 
propa^tors  of  &Ise  ideas  both  of  nature  and  the  gods. 
But  his  poetical  sympathy  was  not  limited  to  the  poets 
of  Greece.  For  his  own  oonntryman  Ennius  he  ex- 
presseB  an  affectionate  admiration ;  and  he  imitates  his 
language,  his  rhythm,  and  his  manner  in  many  places. 
The  fn^ments  of  the  old  tragedian  Facuvius  and  of 
the  satirist  Lucilius  show  that  Lucretius  bad  made  use 
of  their  ezpresdons  and  materials.  In  his  studies  he 
was  attracted  by  the  older  writers,  both  Ghreek  and 
Roman,  in  whose  masculine  temperament  and  under- 
standing he  recognized  an  affinity  with  his  own.  He 
had  a  most  enthnnastio  admiration  for  genins,  espe- 
cially when  ezerdsed  in  die  investigation  anddiscov^ 
of  truth.  His  devotion  to  Epicurus  seems  at  first  sight 
more  difficult  to  explain  than  his  enthusiasm  for  Em- 
pedocles  or  Ennius.  Probably  he  found  in  his  calm- 
ness of  temperament,  in  his  natural  or  acouired  indif- 
ference to  all  violent  emotion,  even  in  his  want  of 
imagination,  a  sense  of  rest  and  of  exemption  from  the 
disturbing  infiuences  of  life  which  the  passionate  heart 
of  the  poet  denied  himself;  while  in  his  physical  phi- 
losophy he  found  both  an  answer  to  the  questions 
which  perplexed  him  and  an  inexhaustible  stimulus 
to  his  inteile<^ual  curiosity.  The  combative  energyt 
the  sense  of  Buperi(wity,  the  spirit  of  satire,  character* 
istio  of  him  as  a  Roman,  unite  with  his  loyalty  to  Epi- 
curus to  render  him  not  only  polemical  but  mt(daant 
and  contemptuous  in  his  tone  toward  the  great  antag- 
onists of  his  system,  the  Stoics,  whom,  while  constantly 
referring  to  them,  he  does  not  condescend  even  to  name. 
With  his  admiration  of  the  genius  of  others  he  com- 
bines a  strong  sense  of  his  own  power.  He  is  quite 
conscious  of  the  great  importance  and  of  the  difficulty 
of  his  task;  but  he  feels  his  own  ability  to  cope  with 
it.  He  has  the  keenest  capadty  for  intejlectual  pleas- 
ure, and  speaks  of  the  constant  charm  which  he  found 
both  in  the  collection  of  his  materials  and  in  the  exer- 
ciBC  of  hig  art  If  his  mind  was  overstrained  by  the 
incessant  devodon  to  his  task  of  which  he  speaks,  he 
allows  no  expression  of  fatigue  or  discouragement  to 
escape  from  nim.  The  ardor  of  study,  the  delight  in 
contemplative  thought,  the  "sweet  love  of  the  muses," 
the  "great  hope  ofiame,"  all  combined  to  bear  him 
buovantly  through  all  the  difficulties  and  fatigues  of 
his  long  and  lonely  adventure. 

It  is  more  difficult  to  infer  the  moral  than  the  intel- 
lectual characteristics  of  a  great  writer  from  the  per- 
son^ impress  lefl  by  him  on  his  work.  Tet  it  is  not 
too  much  to  say  that  there  is  no  work  in  any  literature 
that  produces  a  profounder  impresuon  of  sincerity. 
No  writer  shows  a  Juster  soran  of  all  mere  rhetoric  and 
exaggeration.  This  is  one  of  the  main  causes  of  the 
spell  which  the  poem  exercises  over  us.  By  no  Stoic 
even  could  the  doctrine  of  independence  of  the  world, 
and  of  the  superiority  of  nmphdty  over  show  and 
luxury,  be  more  fordtuy  and  oondstently  inculcated. 
No  one  shows  truer  courage,  not  marred  by  ineverenoe 
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in  eonfironUng  the  ^reat  problems  of  human  destinv, 
or  greftter  strength  in  triumphing  over  human  Weak- 
ness. No  one  shows  a  truer  humanity  and  a  more 
tender  sympathy  with  natural  sorrow.  In  reveronce 
for  the  sanctities  of  human  affection,  Vii^l  alone  is 
his  equal,  nor  is  it  an  unlikely  surmise  that  it  was  to 
the  power  of  this  sentiment,  and  the  influence  which 
it  had  on  his  relation  with  others,  that  he  owed  the 
cognomen  of  *'Carus"'  or  the  "beloved." 

The  peculiarity  of  the  poem  of  Lucretius,  that  which 
makes  it  unique  in  literaturo,  is  that  it  is  a  reasoned 
qrstem  of  philosophy,  written  in  verse.  The  subject 
was  chosen  and  the  method  of  exposition  adopted,  not 
primarilj;  with  the  idea  of  moving  and  satisfying  the 
imagination,  but  of  communicating  truth.  The  prosaic 
title  De  Rerum  Natura,  a  tranuation  of  the  Greek 
irtpl  ftoeur,  implies  the  subordination  of  the  artistic  to 
a  speoolative  motive.  As  in  the  case  of  nearly  all  the 
great  works  of  Roman  literary  genius,  the  form  of  the 
poem  was  borrowed  from  the  Greeks.  The  rise  of 
speculative  philosophy  in  Greece  was  coincident  with 
the  beginning  of  prose  composition,  and  many  of  the 
earliest  philosophers  gave  their  thoughts  to  the  world 
in  the  nrose  of  the  Ionic  dialect ;  others,  however,  and 
eBpeciuly  the  writers  of  the  Greek  colonies  in  Italy 
and  Biaiyt  expounded  th«r  lystenu  in  oondnuous 
poemB  oomposea  in  the  epic  hezametw.  These  writers 
nourished  m  the  beginmng  and  first  half  of  the  5th 
oeDtuiyB.0., — tbe  great  awakening  time  of  the  intel- 
lectual, imaginative,  and  artistic  faculties  of  the  ancient 
worid.^  The  names  most  famous  in  oonnection  with 
this  kind  of  poetry  are  those  of  Xenophanes  and 
Farmenidee,  the  Eleatics,  and  that  of  Empedodes  of 
Agrigentum.  The  last  was  less  important  as  a  philoeo- 
pheTj  but  greater  than  the  others  both  as  a  poet  and  a 
phyadst  On  both  of  these  grounds  he  had  a  greater 
attraction  to  Lucretius.  The  fragments  of  tbe  poem 
of  Empedocles  show  that  the  Koman  poet  regarded 
that  woric  M  his  model  Li  accordance  with  this  model 
he  has  given  to  his  own  poem  the  form  of  a  personal 
address,  be  has  developed  his  argument  systematically, 
and  has  applied  the  sustuned  impetus  of  epic  poetry 
to  the  U«atment  ef  some  of  the  driest  and  abstmsest 
topics.  Many  ideas  and  expressions  of  the  Sicilian 
have  been  reproduced  by  the  Roman  poet ;  and  the 
same  tone  of  impassioned  solemnity  and  melancholy 
seems  to  have  pervaded  both  worica.  But  Lucretius, 
if  less  original  as  a  thinker,  was  probably  a  much 
greater  poet  than  Empedocles.  With  the  speculative 
enthufflasm  of  the  Greeks  he  combines,  in  a  remarka- 
ble measure,  the  Italian  susceptibility  to  the  charm  of 
nature,  and  the  greater  humanity  or  feeling  which  be- 
longs to  a  rnore^  advanoed  sta^  of  human  history.  But 
what  chiefly  disdnguishes  him  from  his  Greek  proto- 
types is  that  his  purpose  is  rather  ethical  than  purely 
qieculative.  He  shares  with  them  the  delight  in  in- 
quiry and  diaoDvery ;  but  the  zeal  of  a  teacher  and  re- 
wrmer  is  mora  strong  in  him  than  even  the  intellectual 
pasBon  of  a  thinker.  His  speculative  ideas,  his  moral 
teaching,  and  his  poetical  power  are  indeed  interde- 
pendent  on  one  another,  aad  this  interdependence  is 
what  muuly  constitutes  their  power  and  interest  But 
t£  the  three  claims  which  he  makes  to  immortality, — 

"  Primnm  qnod  magnla  dooeo  de  reboa,  et  artia 
Beliglonom  animnm  nodia  exsolvere  pergo, 
Ddnde  quod  obecan  de  re  tarn  lucida  pango 
Oarmina  moseeo  oontiageus  concta  lepore.— 

that  which  he  himself  regarded  as  supreme  was  the 
second, — ^the  claim  of  a  liberator  of  the  human  spirit 
from  the  cramping  bonds  of  superstition. 

Thb  purpose  is  announced  b^  him  over  and  over 
again,  as,  for  instance,  at  the  beginning  of  the  argument 
in  the  fiiist,  second,  third,  and  sixth  books.   The  main 

>  a.  Hutha,  Le  Potme  de  Lueriee,  p.  28. 

*  **Flift,  by  reason  of  the  neatnesi  of  tnr  arpunent,  and  mj 
pQRMM  to  set  free  Uie  mind  m>m  the  clow^rawn  bonds  of  super 
MUmu;  next,  becanw  on  so  dark  a  theme  I  wrlM  sneli  toeld 
,  oaitins  OTu  III  the  cbana  of  poeer." 


idea  of  the  jjoem  is  the  irreoondlable  opposiuon  be- 
tween the  truth  of  the  laws  of  nature  uid  the  false- 
hood of  the  old  snperslitioiiB.  But  it  is  not  merely  W 
the  intellectual  opposition  between  truth  and  falsehood 
that  he  is  moved.  The  happiness  and  tJie  dignity  tX 
life  are  regarded  by  him  as  absolutely  dependent  on  the 
acceptance  of  the  true  and  the  rejection  of  the  false 
doctrine.  The  ground  of  his  extravagant  eulogiee  of 
Epicurus  is  that  he  recogiused  in  him  the  first  great 
champion  in  the  war  of  liberation,  and  in  his  system  of 
philosophy  he  believed  that  he  had  found  the  weapons 
by  whicn  this  war  could  be  most  effeotnally  wand,  fol- 
lowing in  his  footsteps,  he  sets  before  himoelf  we  aim  of 
finally  crushing  that  fear  of  the  gods  uid  that  ftar  of 
death  resulting  from  it  which  he  regards  as  the  source 
of  all  the  human  ills.  Incidentally  he  desires  also  to 
purify  the  heart  from  other  violent  passions  which 
oomipt  it  and  mar  its  peace.  But  the  source  even  tsS 
these — the  passionB  of  ambition  and  avarice— he  find* 
in  the  fear  of  death ;  and  that  fear  he  resolves  into  the 
fear  of  eternal  punishment  after  death. 

The  selection  of  his  subject  and  the  order  in  which 
it  is  treated  are  determined  by  this  inolive.  Althouzh 
the  title  of  the  poem  implies  that  it  is  a  treatise  on  tne 
"whole  nature  of  things,"  the  aim  of  Lnoretius  is  not 
to  treat  exhansttvely  the  whole  of  natural  sdenoe, 
reoognized  in  the  Epicuiean  ^tem,  but  only  those 
branches  of  it  whidi  are  necessary  to  dear  the  mind 
from  the  fear  of  tbe  gods  and  the  terrors  of  a  Aiture 
state.  In  the  two  earliest  books,  accordingly,  he  lays 
down  and  largely  illustrates  theflrst  principles  of  being 
with  the  view  of  showing  that  the  world  is  not  governed 
by  capridous  agency,  but  hss  oome  into  existence, 
continues  in  existenoBj  and  will  ultimatdb^  pass  away  in 
accordance  with  the  primary  conditions  of  the  demental 
atoms  which,  along  with  empty  space,  are  the  only 
eternal  and  immutable  substanoes.  These  atoms  are 
themselves  infinite  in  Dumber  but  Umited  in  their 
variMiei,  and  Ijy  t^ieir  oeaadesB  movement  and  combi- 
nadons  during  infinite  time  and  through  infinite  space 
the  whole  prooeas  of  creation  is  mainttuned.  In  the 
third  hook  he  applies  the  fninoples  of  the  atomic 
philosophy  to  explain  the  nature  of  the  mind  and  vital 
principle,  with  the  view  of  showing  that  the  soul 
perishes  with  the  body.  In  the  fourth  book  he  dis- 
cusses the  Epicurean  doctrine  of  the  "simulacra,"  or 
images,  which  are  cast  from  all  bodies,  and  which  act 
either  on  the  senses  or  immediately  on  the  mind,  in 
dreams  or  wakinx  visions,  as  affording  the  explanatioik 
of  the  belief  in  the  continued  existence  of  the  spirits 
of  the  deiwrted.  The  flfih  book,  which  has  the  most 
genetal  interest,  nrofosses  to  explain  the  process  by 
which  the  earth,  the  sea,  the  sky,  the  sun,  moon,  and 
stars,  were  formed,  the  origin  of  life,  and  the  gradual 
advance  of  man  from  the  most  savage  to  tiie  most 
dviltzed  condition.  All  these  topics  are  ^rested  with 
the  view  of  showing  that  the  wond  is  not  itself  divine 
nor  directed  by  divine  agency.  The  sixth  book  is  de- 
voted to  the  explanation,  in  accordance  with  natural 
causes,  of  some  of  the  more  abnormal  phenomena, 
such  as  thunderstorms,  volcanoes,  earthquakes,  etc, 
which  are  special  causes  of  supernatural  terrors. 

It  would  oe  impossible,  within  the  limits  of  this  arti- 
cle, to  nve  any  detuled  aooonnt  or  criticism  of  an  argu- 
ment which  is  carried  on,  with  the  intemipUon  only  of 
occanonal  episodes,  in  which  the  moral  tMchingoi  the 
poet  is  enforoed,  through  a  poem  extending  to  between 
six  and  seven  thousand  tines.  Readers  who  are  espe- 
cially interested  in  the  sdence  of  Lucretius  will  find 
the  subject  deariy  treated  in  chapter  v.  of  Lange's 
History  of  Materialigm.  The  consecutive  study  oi  ^he 
argument  produces  on  most  readers  a  mixed  feeling  of 
dissatisfaction  and  admiration.  They  are  repelled  by 
the  dryness  of  much  of  the  matter,  Uie  unsuitableness 
of  many  of  the  topics  discussed  for  poetio  treatment, 
the  arbitrary  assumption  of  premises,  the  entire  fail- 
ure to  establish  the  connection  between  the  concrete 
phoiomena  wlueh  the  author  professes  to  eq^n  anl 
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these  UHumptioDB,  and  the  erroneouBneas  of  many  of 
the  dootrin«8  vhioh  an  stated  wiUi  dogmatic  oonfidraoe. 
Od  the  other  hand  they  am  ooostanUy  impreaud 
his  Dover  of  reasoning  both  deduotavely  and  indno- 
tirely,  by  the  subtlety  and  fertility  of  invention  wiUi 
whidli  he  applies  anuogios,  by  the  olearnesB  and  keen- 
ness of  his  obserration,  by  Uie  fulness  of  matter  with 
whioh  his  mind  is  stored,  and  fay  the  eonseoitiTe  foroe, 
the  predsion,  and  distanotneas  of  his  st^le,  when  em- 
ployed in  the  processes  of  scientifio  ezposiUon.  The  first 
two  books  enable  us  better  than  anything  else  in  an- 
deot  literature  to  appreciate  the  boloness  and,  on  the 
whole,  the  reasonableness  of  the  ancient  mind  in  form- 
ing hypotheaea  on  great  matters  that  still  baffle  the 
invesUgations  of  sdeoce.  The  third  and  fourth  books 
give  evidenoe  of  aoatenees  in  peychologioal  analrois ; 
the  ibnrth  and  axth  of  the  meet  aodve  and  varied  ob- 
aerration  of  natural  phenomena ;  the  fiflh  of  original 
insight  and  strong  common  sense  in  oonoeiving  the 
ori^n  of  BO(uety  and  the  jnogressive  advance  of  man  to 
'Civilization.  But  Uie  chief  value  of  LuOTetius  as  a 
thinker  lies  in  his  firm  grasp  of  speculative  ideas,  and 
in  his  application  of  them  to  the  interpretatioa  ofhuman 
life  ana  nature.  It  is  in  this  application  ibat  the  most 
poweHul  interest  of  his  poetry  he&  All  pheaomena, 
moral  as  well  as  material,  are  contemplated  by  him  in 
their  relation  to  one  great  organic  whole,  whi^  he  ao- 
knowledges  under  the  name  of  *'Natura  dsedala 
and  the  most  beneficent  maniftstations  of 
whidi  he  seems  to  symbolize  and  almost  to  deify  in  the 
**  Alma  Venus,"  whom,  in  apparent  contradiction  to 
his  denial  of  a  divine  interference  with  human  affairs, 
fae  invokes  with  prayer  in  the  opening  lines  of  the 
poem.  In  this  conception  of  nature  are  united  the 
conceptions  of  law  and  order,  of  ever-changing  life  and 
interdependence,  of  immensity^  individuality,  and 
all-Dervading  sobtletv^  under  whidi  the  univeose  is  ap- 
jirenended  both  fay  nu  intelligaioe  and  hia  imagina- 
tion. 

Nothing  can  be  more  unlike  the  religious  and  moral 
attitude  01  LucreUus  than  the  old  popular  conception 
of  him  88  an  atbdst  and  a  preaclieroi  tlie  dootrine  of 
pleasure.   It  is  true  that  he  denies  the  two  bases  of  all 

religion,  the  doctrines  of  a  supernatural  government  of 
the  world  and  a  future  life.  But  his  arguments  against 
the  first  are  really  only  valid  against  the  limited  and 
unworthy  oonoeptions  of  divine  agency  involved  in  the 
andent  rdigions ;  his  denial  of  the  seoond  is  prompted 
by  hu  vivia  realization  of  all  that  is  meant  by  the  arbi- 
trary infliction  of  eternal  torment  ailer  death.  His 
war  with  the  popular  betieti  of  his  time  is  waged,  not 
in  the  interesta  of  license,  but  in  vindication  of  the 
eanotity  of  human  feeling:  The  great  and  line 
of  the  poem, 

"  Tantum  religio  potoit  niadere  maloinm," 
is  dieted  from  him  as  his  protest  against  the  wicked 
and  impious  sacrifice  of  Iphigenia  by  the  hand  of  her 
father.  But  in  his  veiy  denial  of  a  cruel,  limited,  and 
eapridous  agency  of  the  gods,  and  in  his  imaginative 
recognition  of  an  orderly,  all-pervading,  all-reeulating 
power, — the  "  Natnra  dfedala  rerum,"— we  find  at  least 
a  nearer  approach  to  the  higher  conceptions  of  modem 
theism  than  in  any  of  the  other  imaginative  concep- 
dons  of  andent  poetry  and  art,  unless  we  include  the 
h^mn  of  Cleanthes  among  the  utterances  of  poets.  But 
his  conception  even  of  the  ancient  gods  and  of  their 
indirect  influence  on  human  life  is  more  worthy  than 
the  popular  one.  They  are  conceived  of  by  him  as  liv- 
ing a  life  of  eternal  peace  and  exemption  from  f>a.%ion, 
in  a  world  of  their  own ;  and  the  highest  ideal  of  man 
js,  through  the  exerdse  of  his  reason,  to  reidize  an 
image  of  thb  life, 

"  Ut  nil  impediat  dignam  dis  degere  vitam." 

Although  they  are  conceived  of  as  unoonoemed  with 
tlie  interests  of  our  world|  yet  influences  are  supposed 
to  emanate  from  them  which  the  human  heart  is  capa- 
ble of  receiving  and  assimilating.   The  effect  of  un- 


worthy oonoeptions  of  the  divine  nature  is  that  they 
render  a  man  incapable  of  visidng  the  temples  of  the 
mds  in  a  calm  ^irit,  or  of  reodving  the  emanadons 
divinsa  nuntaa  pads  "  in  peaoefid  tranquillity. 
"  Neo  delobia  deum  pUu^do  com  peetore  adlbi^ 
Neo  de  corpore  qoie  sancto  aimolaera  foroatnr 
In  mentia  Lominnm  divina  nnutla  pads 
Saacipere  htao  animl  tranqnilla  paoe  valebis."  ^ 

It  is  in  no  ioonodastic  spirit  that  he  regards  even  the 
temples  and  solemn  rites  of  the  gods,  except  when  he 
finds  the  acta  of  worship  tunted  with  "the  foul  stain 
of  superstition."  Thus  he  describes  with  a  grave 
solemnity  «f  feeling  the  proceseion  of  the  image  of 
Cybde  throiigh  the  dties  of  men,  and  acknowledges 
the  beneficent  influence  of  the  truths  symbolized  oy 
that proceesitm.  Theaupposed  "athdsm"  of  Lnore- 
taus  proceeds  from  a  more  deeply  reverential  spirit 
than  that  of  the  minority  of  proreaed  believen  in  all 
timea. 

His  moral  attitude  ia  also  far  removed  from  that 
dther  of  ordinary  andent  Epicuretunism  or  ordinaty 
modem  materialism.  Though  he  adcnowledges  pleas- 
ure to  be  the  law  of  life, — "dux  vitssdiavoluptaa," — 
yet  he  is  far  firom  regarding  its  attainmmt  as  the  end 
of  life.  What  man  neeota  ia  not  enjoyment,  but 
"  peace  and  a  pure  heart.*' 

"  At  bene  son  potaxat  dne  pnro  peotore  vlTt." 

The  victtwy  to  be  won  by  man  ia  the  triumph  over 
fear,  ambition,  pasdon,  luxui;^.  With  the  conquest 
over  these  natqie  faeiaelf  supphes  all  that  is  needed  for 
happiness.  Self-eontrol  and  renundation  are  the  les- 
sons which  he  preaches  with  as  much  fervor  and  as 
real  conviction  as  an^  of  the  preachers  of  Stoicism. 
"  Great  riches  consist  m  Uving  pkinly  with  a  contented 
spirit" — 

"  Divltia  grandes  homhil  sont  vtvere  pane 
.£qao  aniino." 

As  was  mentioned  above,  it  ia  ancertain  whether  the 
abort  criticism  of  Cicero  (  '  Lucretii  poemata,"  eto.) 
concedes  to  Lu<3^iuB  the  gift  of  genius  or  the  aooom- 
plishment  of  art.  Readers  of  a  later  time,  who  could 
compare  his  woric  with  the  finished  works  of  the  Au- 
guatan  age,  would,  if  they  refused  his  dium  to  the  ftiU 
posaesdon  of  the  two  necessary  constituents  of  the 
greatest  poets,  have  certainly  disparaged  his  art  rather 
tnan  his  power.  But  with  Qioexo  itwaa  diff<raent  He 
maUy  admired,  or  professed  to  admire,  the  g^na 
the  early  Roman  poets,  while  he  ahowa  that  imUflfei^ 
enoe  to  the  poetical  geniua  of  his  younger  contempora- 
ries which  men  who  nave  formed  their  taste  for  poetry 
in  youth,  and  whose  own  intellectual  interests  have 
been  practical  and  political,  oflcn  do  to  the  new  ideas 
and  new  modes  of  reeling  which  an  original  poet  brings 
into  the  world.  On  the  other  hand,  as  one  who  had 
himself  written  many  veises  in  his  youth,  and  as  mw 
of  the  greatest  masters  of  style  who  had  ever  livedp 
he  could  not  have  been  insensible  to  the  immense  su- 
periority in  rhythmical  smoothness  which  the  hexa- 
meter of  LuCTetius  has  over  that  of  Ennius  and  Lodl- 
iui.  And  no  reader  of  Looetina  can  doubt  that  fae  at- 
taohed  the  greatest  importance  to  artastie  execution, 
and  that  he  took  a  great  pleasure,  not  onl^  in  propel- 
ling "the  long  roll  of  his  hexameter  "  to  ita  cmmina* 
ting  break  at  the  condudon  of  some  weighty  para- 
graph, but  also  in  produdng  the  effeota  of  uliteration, 
assonance,  etc,  which  are  ao  maiked  a  peculiarity  in 
the  style  of  Ptautus  and  the  eariier  Roman  poets.  Ha 
allows  his  taste  for  these  tricks  of  sWle,  which,  when 
used  with  moderation  by  writers  oi  a  more  finished 
sense  of  art  such  as  Virgd  and  even  Terence,  have  the 
happiest  effect,  to  degenerate  into  mannerism.  And 
this  IB  the  onlv  drawl^k  to  the  impression  of  absolute 
spontaneity  wnich  his  style  produces.    But  those  who 

1  "  Nor  wltt  tboa  approacb  the  temples  of  the  sodi  with  a  cairn 
Epirit,  nor  wilt  tboa  oe  able,  in  tranquil  peace  ofheart,  to  recelTa 
tDose  images  wblcb  are  borne  ttom  their  holjr  bodies  into  the 
mindi<rfmeii,caiT7lcg  tidings  of  tlw  divine  peace"  (t1  76-78), 


Digitized  by 


LUOULLUS. 


67 


raoo^nize  in  fakn  one  of  the  moat  powerful  and  original 
poetaoal  foroea  which  have  appealed  in  the  worid  feel, 
when  tlie7  compare  him  with  the  greatest  poets  of  all 
times,  that  he  was  nnfortuoate  in  living  before  the 
oatoral  mdeness  of  Latin  art — the  *'  traces  of  the  coun- 
try,* *  which  continued  to  linger '  *  in  mde  Latiiun' '  down 
to  the  time  of  Horace — ^had  been  saooeasfiilly  grap- 
pled with.  His  only  important  precursors  in  serions 
poetry  were  Ennins  and  Lnoihus,  and,  though  he  de- 
nrei  from  the  first  of  Uuse  an  impulse  to  shape  the 
Latin  tongue  into  a  fitting  Tehiole  for  the  expression  of 
elevated  emotioD  and  imuinaliTe  oonoeption,  he  ooold 
find  in  ndthorajnude  to  rollow  in  the  task  he  set  be- 
fore himnl£  He  had  liins,  in  a  great  measure,  to  die- 
eover  the  for  himsdf,  and  to  aet  as  the  pionew  to 
those  who  came  after  him.  The  difficulty  and  novelty 
his  task  enhanees  onr  sense  of  his  power.  His 
finest  paasagee  an  thus  charaoteriied  hy  a  £reshneas  of 
feeline  and  enthusiasm  of  duoovery,  as  of  one  asoend- 
in^,  alone  and  for  the  first  time,  the  "  pathless  h^hte 
oi  the  Muses."'  But  the  result  of  these  conditions 
and  of  his  own  inadetpiate  oonoeption  of  the  proper 
Emits  of  his  art  is  :lhat  more  than  in  the  ease  of  any 
other  mnrk  of  genius  his  best  po<rt]y  is  clogged  with  a 
great  man  of  alien  matter,  which  no  treatment  m  tJie 
worid  could  have  made  poetically  endurable.  If  the 
distinction  soMeeted  by  a  brilliant  living  poet  and 
«ritio  between  the  !ntans  and  the  Olympians  of  litera- 
tore  be  a  valid  one,  it  is  among  the  former  ontainly 
that  Loeretias  is  to  m  (dassed. 

Hie  genius  of  Lucretius,  as  of  all  the  greatest  poets, 
does  not  reveal  itself  as  any  mere  isolated  or  ezoep- 
tional  fiumlty,  but  as  the  impassioned  and  imuinative 
movement  of  his  whole  moral  and  intelleotou  being. 
It  is  the  force  through  which  the  sincerity  and  simpii- 
ei^,  the  reverenoe,  the  courage,  the  whole  heart  of 
the  man  have  found  an  outlet  for  themselves.  It  is 
dso  tin  force  from  which  both  his  speculative  and  his 
observant  faculty  derive  their  most  potent  impulse. 
Wb  poetical  style  is  as  simple,  sensuous,  and  passion- 
ate as  that  of  the  poets  who  reproduce  only  the  imme- 
diate appearanoes  and  impressions  of  the  wod^  <tf  na- 
ture ana  of  human  feeling.  But  it  assumes  a  more 
majestio  and  elevated  tone  from  the  recognition  of  the 
tmth  that  the  beauty  of  the  world,  t^e  nnoaasing  life 
and  movement  in  nature,  the  destniotive  as  well  as  the 
beneficent  forces  of  the  elements,  the  whole  wonder 
and  pathos  of  human  existence,  are  themselves  n^mi- 
fostations  of  secret  invisible  agendes  and  of  eternal  and 
immutaUe  laws. 

The  (bllett  aoooout  of  tbe  HS3.  and  of  the  varions  edi- 
tions of  Loeretina,  and  of  the  inflnenee  wklch  he  azerclBed 
«ntlielat«rpoetiof  B(Hne,l8to1)elbnndin  the  Introduc- 
tloofl  to  the  critical  and  axpluiatory  notes  of  Mr.  Manro'i 
edition  of  the  poet,  a  work  recognised  as  the  must  impor- 
tant contribntwB  to  Latin  aeholanhip  made  in  England 
flutng  tha  proeent  eentnzr.  For  icholan  that  edition  oon- 
tahu  all  that  is  needed  for  the  flUI  nndentaoding  of  the 
anthor.  For  those  who  are  not  claaaical  Bcfaolan,  the  work 
of  C  Martha,  Le  Pmim  de  Laeriet,  may  be  recommended, 
as  containing  an  interesting  and  eloqaent  estimate  of  the 
icenias  of  Uie  poet,  and  of  bis  moral,  religions,  and  Mien- 
tiiki  position.  Ammg  recent  English  works  on  the  sathor, 
an  eany,  by  Professor  Veltch,  sad  one  by  Hr,  J.  A.  ^monds, 
are  espedally  good.  The  sn^ect  ia  also  discnssed  at  length 
in  chaps,  xf.-xiv.  of  the  Bomam  PoeU  of  the  SmiMie,  bj 
ProfMBor  Sellar.  (W.  T.  8.) 

LUCULLUS.  The  LocoUi  appear  in  Roman  his- 
tory shortly  after  the  dose  of  the  second  Punic  war. 
They  belonged  to  the  Li(rinian  ''gens,"  a  plebeian  house 
iriiioh  beoune  noted  for  its  spedal  ability  in  amassing 
wealth.  By  for  the  most  famous  of  its  members  was 
Looins  lAobius  Lucullus.  sumamed  Ponticus  from  his 
vietorioiis  campaigns  in  Asia  Minor  against  one  of  the 
most  foTmidabie  enemies  Rome  ever  encountered,  the 
gnat  Hithridates,  king  of  Pontus.  His  father  had 
Md  an  important  mihtary  command  in  Sicily,  bat  on 

■  "  AvfaPIeridampsiafraloca,nnlliiu  ante 
Trttaaolo." 


his  return  to  Rome  he  was  oonudored  to  have  acquitted 
himself  so  discreditably  that  he  was  prosecated  on  a 
charge  of  bribery  and  ooirupt  practices,  and  was  con- 
demned to  exile.  His  mother  was  CsBctlia,  of  the 
family  of  the  Metelli,  and  was  the  suter  of  the  distin- 

f[uished  Metellus  Numidious.  The  career  of  Lucul- 
UB  ooinmdes  with  t^e  first  half  of  the  1st  century  b.c. 
It  appears  that  he  was  rather  senior  to  Pompey, 
who  was  bom  in  106  B.a  We  hear  of  him  wnen 
quite  a  yonng  man  as  making  a  detormiued  though 
nnenoosesfiil  attempt  to  avoige  his  foyer's  dtnra- 
foll  Ok  the  author  <^  the  fwoaeoatioa,  and  tlus  won 
him  credit  and  popnlarity.  Early  in  life  he  at- 
tached himself  to  the  party  of  SnUa,  and  to  that 
party  he  remained  constant  to  his  lifo'a  end  Sulla's 
lavorable  notice  was  secured  hy  ^^>od  military  service 
in  the  so-called  Social  War,  wnich  finally  completed 
the  subjugation  of  Rome's  Italian  allies  and  in  net  of 
the  whole  peninsula.  In  88  B.O.  came  the  great  Mith- 
ridatie  wv  in  the  East,  with  the  direction  of  which 
Sulla  was  charged.  In  that  year  the  young  Lucullus 
wont  with  him  as  his  qutestor  to  Greece  and  Asia 
Minor,  and,  while  Sulla  was  bemeginK  Athens,  he  raised 
a  fleet  and  drove  Mithridates  ont  of  the  Meditenanean. 
He  wtm  a  Inrilliant  viotmy  off  Tenedos,  and  it  seems 
probable  that,  had  he  been  as  fwthful  to  Bmne  as  he 
was  to  Sulla  and  his  party,  he  mi^ht  have  ended  » 
perilous  war.  Bat,  lilw  many  of  his  oontemporarias, 
Lucnllas  was  too  modi  of  a  piarty  man  to  he  a  genuine 
patriot 

In  84  B.O.  peace  was  oondoded  with  Mithridates, 
and  the  great  kin^  had  to  cede  the  Greek  islands  and 
a  large  part  of  hts  Asiatic  jposseeuons,  and  was  prac- 
doally  reduced  to  the  pcttilion  of  a  mere  Roman  de- 
pendent Sulla  returned  to  Rome,  while  Lncnllua 
remained  in  Asia,  and  hy  a  series  of  wisti  and  generous 
financial  lefimns  laid  the  foundation  of  Hie  liitur» 
wealth  and  proq>erity  of  the  province.  The  result  of 
his  iwlicry  was  that  he  stood  particnlariy  wdl  with  the 
]m)vindals,  bat  unfortunately  for  himself  made  a  host 
of  enemies  among  the  powemil  dass  which  fumed  the 
publie  revenue.  He  was  in  Asia  till  80  b. a,  and  then 
retnmed  to  Rome  as  eurule  eedile,  in  which  capacity 
he  exhibited  together  with  his  ooUeagae,  his  brother 
Marcos,  games  which  were  long  remembered  by  the 
dtizens  of  Rome  for  tJieir  exceptional  magnifioenoa 
We  may  infer  that  Uius  eariy  in  life  he  had  found  the 
meansof  acquiring  an  immense  fortune,  which  through- 
out his  whole  career  it  was  his  delight  lavishly  to 
display.  Soon  afterwards  he  was  elected  praetor,  and 
was  next  appointed  to  the  province  of  Alrioai  where 
agmn  he  won  a  good  name  as  a  Just  and  oonsidemte 
governor.  In  the  year  74  B.G.  he  became  eonsul,  with 
Aorelius  Cotta  as  his  colleague.  An  attempt  was  made 
at  this  time  by  a  leader  of  the  democratic  party  to  re- 
peal the  l^psuLtion  of  Snlla,  and  its  failure  appears  to 
have  been  nuunly  doe  to  the  strenaous  efftntv  of  Lo- 
oullus. 

The  East  was  now  agun  unsettled,  and  Bithynla, 
which  had  been  bequeathed  to  Rome  by  its  king  Nice- 
modes,  was  threatened  by  Mithridates.  The  new 
province  with  the  oommand  of  the  fleet  fell  to  Cotta, 
but  Lucullus  was  called  to  lead  the  armies  of  Rome 
against  this  dangerous  enemy.  In  74  B.o.  he  was  in 
Asia  at  the  head  of  a  forae  of  about  80,000  foot  and 
2000  hon&  The  king  of  Pontus  was  ^rea^  on  Bo- 
man  ground  in  Bithynia,  and  Cotta  was  shut  up  in 
Chalcedcm  on  the  Propontis  a  vast  host  of  160,000 
men.  The  enemy's  fleet  had  forced  its  wav  into  the 
harbor,  and  had  burnt  all  the  Roman  vessels  lying  at 
anchor.  The  advance  of  Lucnllusj  however,  forced 
the  king  to  raise  the  siege  and  retire  along  the  sea- 
coast  till  he  halted  before  the  strong  city  of  Qfzicus, 
the  key  of  Ana,  as  it  was  called,  bmlt  on  an  island  at 
a  little  distance  nom  the  mainland,  with  which  it  was 
CO)  nected  by  a  bridge.  All  the  attempts  of  Mithri- 
dates on  the  place  were  foiled  by  a  gsilant  defence,  and 
it  was  not  long  bafine  LaouUtu  took  up  a  tiuaatecing 
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■XHution  in  tJie  rear  of  his  anuv,  which  cut  off  all  his 
land  oommuni<!ations  and  left  nun  only  master  of  the 
sea.  Bad  weather  and  violent  storms  and  scant  sup- 
plies socm  drove  the  king  from  the  walls  of  Gyncuk 
Mid  his  vast  armv  was  cUBpersed  without  having  had 
the  ohanoe  of  fighting  a  single  pitched  batde.  His 
fleet  too,  which  as  yet  had  had  the  command  of  the 
^gean,  was  soon  afterwards  destroyed  by  Lucullus, 
and  thus  his  whole  power  for  offenuve  warfare  had 
completely  collapsed.  He  himself  withdrew  into  his 
own  proper  territory,  and  all  that  the  Roman  general 
had  to  fear  was  that  he  mi^^ht  baffle  pursuit  W  a  flight 
eastward  into  the  remote  wilds  of  Armenia.  However, 
in  tJie  autumn  of  73  B.G.,  Lucullus  pushed  into  the 
heart  of  Pontus  far  beyond  the  Halys,  the  limit  of  the 
famous  Soipio's  advance  eastward,  and  continued  his 
onward  march,  regardless  of  the  murmurs  of  his  weary 
soldiery,  to  Cabeira  or  Neocsosarea  (now  Niksar),  where 
the  king  had  gone  into  winter  quarters  with  a  va^e 
hope  that  his  son-in-law,  Tigraoes,  the  powerful  king 
of  Armenia,  and  possibly  even  the  Purthians,  might, 
for  their  own  sakes,  come  to  his  aid  against  a  common 
foe.  It  was  by  a  very  toilsome  march  through  difficult 
roads  that  the  Roman  army  at  last  reached  Cabeira, 
to  find  themselves  confronted  by  a  greatly  superior 
toroe.  But  the  troops  of  Mithridates  were  no  more  a 
match  for  the  Roman  legionaries  than  were  the  Per- 
naQS  for  Alexander,  and  a  large  detachment  of  his 
army  was  dedsively  out  up  by  one  of  Lucullus's  lieu- 
tenant-generals. The  king  decided  on  instant  retreat, 
but  the  retreat  soon  becune  a  disorderly  flight,  and 
Lucullus,  seizing  the  moment  for  attack,  annihilated 
his  enemy,  Mithridates  himself  escaping  with  difficulty  i 
over  the  mountain  range  between  Pontus  aad  Cappa- 
docia  into  Lesser  Armenia.  He  fonnd  a  sort  of  refuge 
in  the  dominions  of  fngranes,  but  was  in  fact  detuned 
as  a  prisoner  rather  than  received  as  an  honored  fiiend 
and  ally. 

Pontus  thus,  with  the  exception  of  some  of  the 
maritime  cities,  Buoh  as  Sinope,  Heradea,  and  Amisus, 
which  still  clung  to  the  king  under  whom  they  had 
enjoyed  a  free  Greek  oonstdtuUon,  became  Roman  ter- 
ritory. Two  years  were  occupied  in  the  siege  and 
capture  of  these  strongholds,  while  Lucullus  oumed 
himself  with  a  general  reform  of  the  administration  of 
the  province  of  Asia.  His  next  step  was  to  demand 
the  surrender  of  Mithridates  and  to  threaten  Tigranes 
with  war  in  the  event  of  refus^  He  had  indeed  no 
direct  authority  from  the  home  government  to  attempt 
the  oonqnest  of  Armenia,  but  he  may  well  have  sup- 
posed that  in  invading  the  country  he  would  be  follow- 
ing out  Stdla's  policy,  and  securing  Rome  in  the  East 
from  a  serious  dan^^r.  Nor  was  it  unnatural  that 
there  should  be  a  fascination  in  the  idea  of  winning 
renown  in  the  distant  and  almost  unknown  regions 
beyond  the  Euphrates.  In  the  spring  of  the  year  69 
B.C.,  at  the  head  of  onlv  two  legions,  which,  it  appears, 
by  no  means  liked  the  hardships  of  the  expedition,  he 
marched  through  Sophene,  the  southwestern  portion 
of  Anuenia,  crossed  the  Tigris,  and  pushed  on  to  the 
newly-bmlt  royal  cityi  Tigranocerta,  sitoated  on  one  of 
the  ranents  of  that  river.  A  motley  host,  made  up 
out  of  the  tribes  borderinji^  on  the  Buck  Sea  and  the 
Caspian,  hovered  round  his  small  army,  but  failed  to 
hinder  him  from  laying  uege  to  the  town.  On  this 
OGCanott  Lucullus  showed  consummate  military  capa- 
city, contriving  to  maintun  the  siege  and  at  the  samo 
time  to  give  battle  to  the  enemy  with  a  force  that  must 
have  been  inferior  in  the  ratio  of  something  like  one 
to  twenty.  According  to  his  own  account  he  put  the 
Armenians  to  rout  with  a  loss  of  five  Roman  soldiers, 
leaving  100,000  dead  on  the  field  of  battle.  The  vic- 
tory before  the  walls  of  Tigranocerta  was  undoubtedly 
a  very  glorious  one  for  the  arms  of  Rome,  and  it  re- 
sulted in  the  dissolution  of  Uie  Armenian  king's  exten- 
sive emi)ire.  There  might  now  have  been  peace  but 
for  the  interference  of  Midiridates,  who  for  his  own 
sake  pressed  l^granes  to  renew  the  war  and  to  seek 


the  aid  and  alliance  of  Parthia.  The  Parthian  king, 
however,  was  disposed  to  prefer  a  treaty  with  Rome 
to  a  treaty  with  Armenia,  and  desired  simply  to  have 
the  Euphrates  reoognized  as  his  western  boundary, 
ftlithridates  next  appealed  to  the  national  spirit  of  the 
peoples  of  the  East  generally,  and  endeavored  to  rouse 
them  to  a  united  effort  against  Roman  aggr^on. 
He  hoi>ed  to  crush  his  enemy  unid  the  mountains  of 
Armenia^  and  indeed  the  poeitioa  of  LuouUim  was 
highly  cnticaL  The  home  ^vemment  was  finr  reoaU* 
ing  him,  and  se«ned  to  think  little  of  his  rolendid 
suocesses ;  and  his  little  umy,  which  one  might  have 
supposed  would  have  been  proud  <^  their  general,  wai 
on  Uie  verge  <tf  mutiny.  One  can  hardly  understand 
how  under  such  circumstances  Lucullus  should  have 
persisted  in  marching  his  men  northwards  from  15gra- 
nocerta  over  the  high  table-land  of  central  Armenia. 
mth  the  enemy's  cavalrv  and  innumerable  mounted 
archers  hanging  on  his  columns,  in  the  hope  of  reach- 
ing the  distant  Artaxata  on  the  Araxes.  The  vezar- 
tion  of  his  troop  broke  out  into  an  open  mntinyi 
which  compelled  him  to  recross  the  Tigris  int^  tAo 
Mesopotamian  valley.  Here,  on  a  dark  tempestooue 
night,  he  surprised  and  stormed  Nisibis,  the  capital  of 
the  Armenian  district  of  Mesopotamia,  and  m  this 
city,  which  yielded  him  a  rich  Dooty,  he  found  satis- 
factory winter  quarters.  ' 

Meantime  Mithridates  was  again  in  Pontus,  and  the 
Roman  forces  which  had  been  left  there  were  soon 
overwhelmed.  In  one  disastrous  engagement  at  Ziela 
the  Roman  camp  was  taken  and  the  army  slaughtered 
to  a  man.  Lucullus  was  still  thwarted  hy  the  muti- 
nous spirit  of  his  troops,  and  afler  ail  his  brilliant 
acliievements  he  was  obuged  to  pursue  his  retreat  into 
Asia  Minor  with  the  full  Knowledge  that  Tignmes  and 
Mithridates  were  the  unresisted  masters  of  Pontiu  and 
Cappadocia.  The  work  of  eight  years  of  war  was  un- 
done. Commissioners  sent  irom  Rome  to  settle  the 
affairs  of  the  East  had  to  report  to  the  senate  that  a 
large  part  of  Asia  Minor  was  in  the  enemy's  hands.  In 
the  year  66  B.o.  Lucullus  was  recalled,  and  superseded 
in  his  command  by  Pompey. 

He  had  indeed  fairlv  earned  bv  his  brilliant  victories 
the  honor  of  a  triumph,  but  he  had  powerful  enemies 
at  Rome,  and  charges  of  maladministration,  to  which 
no  doubt  his  immense  wealth  gave  no  unreasonable 
ooloT}  caused  it  to  be  deferred  for  three  years.  In  fiS 
B.O.,  howevev,  it  was  oelelmted  with  extraordinary 
magnificence.  By  this  time  Lucullus  seems  to  have 
felt  that  he  had  done  his  work.  He  had  little  taste  f<v 
the  increasingly  turbulent  political  contests  of  the  time,, 
and,  with  the  exceptioji  of  occasional  appearances  in 
public  life,  he  gave  nimself  up  to  elegant  luxury,  with 
which,  however,  he  combined  a  sort  of  dilettante  pur- 
suit of  philosophy,  literature,  and  art  Cioero,  who 
was  on  terms  of  dose  intimacy  with  him,  always  Bj>eakfl 
of  him  with  enthusiasm  and  in  terms  of  the  highest 
praise.  Lucullus  is  with  him  a  vi'r  fortissCmus  et  da- 
ristimua,  and  a  man  too  of  the  highest  and  most  re- 
fined int>^ectual  culture.  As  a  provindal  governor,  in 
his  humane  oonnderation  fbr  the  oonquned  and  his 
statesmanlike  discernment  of  what  was  best  suited  to 
their  circumstances,  he  was  a  man  after  Cicero's  own 
heart  In  this  respect  he  reminds  us  of  the  younger 
Hiny.  Very  possibly  CioOTo  may  have  spoken  too 
flatteringly  of  nim,  but  we  cannot  think  his  pruse  was 
altogether  undeserved. 

As  a  soldier,  considering  what  he  achieved  and  the 
victories  he  won  with  but  small  forces  under  peculiarly 
unfavorable  conditions,  he  must  have  been  a  man  of  no 
ordinary  capacity.  It  is  true  that  he  does  not  seem  to 
have  had  the  confidence  of  his  troops  to  Uie  extent  to 
which  a  great  general  ought  to  possess  it,  and  it  is  just 
posnble  that  he  may  have  cned  on  the  side  of  an  ex- 
oeesive  aristocratlo  hauteur^  which  to  his  men  m» 
have  looked  like  a  selfish  indifference  to  their  hard* 
ships.  But  it  is  also  possible  that  out  of  a  strict  re- 
gani  to  the  lives  and  property  of  the  provindaJs  he  maj 
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have  bem  too  Btriot  a  dirapUnarian  for  the  taate  of 
thtt  Hildien.  Some  of  hia  uopopulaiity,  ii  10  pretty 
eettam,  was  dae  to  the  nstraints  whidi  he  bad  put  ou 
the  i^MWtt/  of  the  aapitaUstB,  who  thought  themselree 
aggrieved  if  the^  oomd  not  make  n4)ia  and  enormoua 
fortanes  by  &nmng  the  rerenae  of  the  rich  prorinoes 
of  the  East.  We  can  hanllv  donbt  that  with  veiy  de- 
cided aristocratio  feeling  ana  thorough  deroCion  to  hia 
IwUtioal  party  Lucullus  combined  muoh  geoeroiiB  np- 
rightneas  and  kindliness  of  heart. 

Hia  name  calls  up  before  the  mind  vimons  bound- 
Um  Uamy  and  m^iifioence,  and  among  the  Boman 
noUea  who  revelled  in  the  newly  aoquired  riohes  of  the 
£ast  LttcuUus,  it  is  oertain,  stood  pre-eminent  His 
paric  and  pleasnie  grounds  in  the  immediate  vidnit^ 
of  the  capital  were  the  wondra  and  admiration  of  his 
own  and  of  the  succeeding  age.  Pompejr  is  sud  to  have 
■tyled  him  the  Boman  Xerxes,  in  allusion,  not  only  to 
his  splendor,  but  also  to  the  costly  and  laborious  works 
to  be  aeen  in  his  parks  and  villas  at  Tusoulum,  near 
Naples^  where  rocks  and  hills  bad  been  pierced  at  an 
almost  infinite  expense.  On  one  of  his  luxurious  eo- 
teitwnments  he  is  said  to  have  spent  upwards  of  £2000. 
Far  the  most  pleasing  tnut  in  his  character  is  the  lib- 
eral patronage  wbioh  ne  gave  more  espedally  to  Greek 
philosophers  and  men  of  letters,  and  the  fact  that  he 
collected  a  vast  and  valuable  libraiy,  to  which  such  men 
bad  free  aooeas.  On  the  whole  we  may  take  Lucullus 
to  hare  been  a  man  who  in  many  respects  nee  above 
his  age,  and  was  a  decidedly  favorable  speomen  of  a 
great  Roman  noble. 

Of  his  latter  yean  but  little  is  recorded.  He  bad,  as 
we  have  seen,  wmost  wholly  retired  from  public  life. 
It  appears  that  he  sank  into  a  condition  of  mental  fee- 
bleness and  imbedlitv  some  years  before  bis  deathj  and 
msobliged  tosurrenoertbemanagemeDtof  hia  affairs  to 
his  brouer  Marous.  The  nsual  funeral  panegyric  was 
utaoniuedon  him  in  the  Forum,  and  the  people  would 
nave  had  him  buried  by  the  side  of  the  great  Sulla  in 
the  Campus  Martins,  but  be  was  laid  at  his  brother's 
.qwoial  request  in  hia  splendid  villa  at  Tuscutum. 

The  best  aceonnt  of  ttuenllns's  campaign  in  the  East  to  to 

be  toond  in  HomioMn'i  Hutory  of  Rome,  hk.  y.  chap.  3. 
Onr  knowledge  of  him  is  drawn  mainly  from  Plutarch, 
Arolan'a  Jfittridorie  War,  the  epitomes  of  the  lost  books  of 
livT,  and  TOT  frequmt  allusions  to  him  in  Cicero's  works. 

(W.  J.  B.) 

LUDDITES,  The,  were  organized  bands  of  rioters 
for  tiio  destruction  of  machineiy,  who  made  their  first 
appearance  in  Nottingham  and  the  nnghboring  mid- 
land districts  of  England  about  the  end  of  1811.  Tii» 
origin  of  the  name  is  curious,  and  is  given  as  follows  in 
^Lif^of  Lord  SidmonthXvol.  iii.  p.  80).    In  1779 
there  uvea  in  a  village  in  Leioesteruiire  a  person  of 
vcaik  intellect,  called  Ned  Lud,  who  was  the  butt  of 
the  boys  of  the  village.^  On  one  occasion  Lud  pursued 
one  of  his  tormentors  into  a  house  where  were  two  of 
the  frames  used  in  the  stocking  manufacture,  and,  not 
bong  able  to  catch  the  boy,  vented  his  anger  on  the 
frunes.   Afterwards,  whenever  any  frames  were  bro- 
ken, it  became  a  common  saying  that  Lud  bad  done  it. 
It  ia  ourioos  also  that  the  leader  of  the  riotous  bands 
took  the  name  of  General  Lud   The  Luddito  riots 
aroM  01^  ^  the  severe  distress  caused  commennal 
depreanon  and  the  consequent  want  of  employment 
Thevwere  specially  direct«a  against  machinery  because 
aS  UM  widespread  prejudice  that  its  use  directly  op- 
erated in  produdng  a  scarcity  of  labor.   Apart  from 
the  pT4yndioej  it  was  inevitable  that  the  economic  and  ' 
flodu  revolution  implied  in  the  ohanj^e  from  manual  1 
woi^  to  work  by  machinery  should  give  rise  to  great  ■ 
misery  by  upsetting  all  the  old  industrial  habits  and  | 
arrangements.  The  riots  began  at  Nottingham,  in  | 
November,  1811,  with  the  destrueUon  of  stoddng  and  1 
bee  fi^ea,  and,  continuing  through  the  winter  and  1 
Mknring  spring,  spread  into  Yorkshire  and  Lanca- 1 
ahtre.  They  were  met  by  severe  represdve  l^^ation, 
— «  notable  featoie  in  the  opposition  to  it  being  liord 


Byron's  speech  in  the  Hooaa  of  Lords,  the  first  whieh 
be  delivered  thera  In  1816  the  rioting  was  reanmed, 
throtigh  the  fearM  depression  that  lollowed  on  the 
European  peace,  aggravated  one  of  the  worst  of  re- 
corded harvests,  when  wheat  rose  from  52b.  6d.  to  103b. 
a  quarter  (in  Yorkshire  it  was  more  than  a  guinea  a 
bushel),  when  the  com  was  still  green  in  Octooer,  and 
the  potato  crop  was  a  fulure.  In  that  year,  though 
the  centre  of  the  rioting  was  again  in  Nottingham,  it 
extended  over  almost  the  whole  kingdom,  and  took 
more  detudedly  the  fbna  of  a  general  a»oontent  and  se- 
ditious reatlesBneaa.  The  rioten  were  also  thoroughlji 
OT^nised.  While  part  of  the  band  with  eztraordmu? 
(inickness  and  thoroughness  destroyed  the  maohinen 
in  the  houses,  sentinels  were  posted  to  give  warning  or 
the  approach  of  the  military  and  police ;  and  all  haff 
generellv  disappeared  before  the  least  risk  of  discovery. 
Under  the  influence  of  vigorous  repressive  measures, 
and  espedally  of  reviving  prosperity,  the  spirit  of  riot- 
ing ere  long  died  out 

See  the  Annual  Begiii&r  for  the  years  ooncemed ;  Life  of 
Lord  Bidmoutk,  by  the  Hon.  George  Pellev,  dean  of  Nor- 
wich, Yol.  iii. ;  and  Spencer  -Walpole,  History  qf  EttyUmd, 

vol.  1. 

LTJDHI^NA,  a  district  in  the  lieutenant-govemoi^ 
ship  of  the  Pupjab,  India,  lying  between  30^33^  and 
31'  1'  N.  lat  and  between  75°  24'  SO''  and  76*  27'  E. 
long.,  is  bounded  on  the  N.  by  the  Sutlej  river,  on  the 
E.  by  Umballa  ( AmbUa}  district,  on  the  S.  by  PatifJa, 
-N&bba,  and  Maler  Kotla  statea,  and  on  the  W.  hf 
flrozpur  distriot  The  snrfiMe  of  Lndhi&na  eonasta 
for  the  moat  part  of  a  broad  plain,  without  hills  or 
rivers,  and  stretching  northward  irom  the  native 
borders  to  the  andent  bed  of  the  Sutlej.  The  soil  is 
composed  of  a  rich  day,  broken  by  large  patches  of 
shifring  sand.  On  the  eastern  edge,  towuds  Umballa, 
the  sou  improves  nttatly,  the  da^  bein^  here  sur- 
mounted by  a  bed  of  rich  mould,  suitable  for  the  culti- 
vation of  cotton  and  sugar-cane.  Toirards  the  west 
the  sand  occurs  in  union  with  the  superficial  clay,  and 
forms  a  light  friable  soil,  on  which  cereals  form  the 
most  profitable  crop.  Even  here,  however,  the  earth 
is  BO  retmtlve  of  moisture  that  good  bairesta  an 
reaped  from  fields  which  appear  to  die  eye  mera 
stretehes  of  dry  and  sandy  waste,  but  are  oovered. 
after  the  autumn  runs,  by  waving  sheets  of  wheat  ana 
millet  These  southern  uplands  descend  to  the  valley 
of  the  Sutl«ij  by  an  abrupt  terrace,  which  marks  the 
former  bed  of  the  river.  The  pnndpal  stream  has 
now  shifled  to  the  opposite  side  of  the  valley,  leaving 
a  broad  alluvial  strip,  10  miles  in  width,  between  its 
ancient  and  its  modem  bed.  The  Sutlej  itself  is  here 
only  navifnble  for  boats  of  small  burden.  A  brandi 
of  the  Siriiind  Canal,  now  in  course  of  cons^ction, 
will  irrif^  a  huge  part  of  the  western  paraoiuif.  At 
present  irrigation  is  almost  entirely  oonfined  to  wells. 
The  district  is  angularly  bare  t£  tnea. 

The  cettsns  of  1868  retained  a  total  pt^olation  of  58^8<B 
persons  (319,342  malea  and  263,908  females),  spread  over  aa 
area  of  13^  sqnan  milea,  inhabiting  879  villagea  and 
towns,  and  151,934  hboses.  Hindiu  anmbered  219,371: 
Mobanunedana,  20e,6(»;  Sikhs,  95,463;  and  "othan^'* 
61,^  Id  ethnical  daasiflcatiiMi  the  J&ta  rank  flrat,  both 
In  nombn*  (205,304}  and  in  agricaltaral  importance;  thcjy 
form  one-third  of  the  total  population,  and  nearly  two- 
thirds  of  the  cultivating  claes.  The  O^ancome  next  with 
30,009  peiBODB.  iUjnats  number  23,961, and  claster  thickly 
iu  the  fertile  atrip  along  the  bank  of  Uie  Sutl^.  Though 
they  hold  the  richest  portion  of  the  diatrict,  they  an  but 
careless  and  improvident  cultivators.  Bribmans  number 
21,165,  but  their  social  importance  is  small,  and  they  own 
but  a  single  village.  The  mercantile  claasea  are  repre- 
sented fay  16,251  Ksbattriyas  and  8174  Banias.  There  are 
also  5549  E^hmirls,  employed  in  weaving  shawls  and 
woollen  goods.  Foar  towns  were  retnmed  in  1(469  as  con* 
taining upwards  of  5000  inhabitants,  viz.,  Ladhi^na,  39,983; 
B&lkot,  9165 ;  Jagrion,  7096 ;  and  Ifaehiw&ra,  6062.  Lud> 
hiina  is  a  flourishing  agricaltuial  dirtriet  In  splto  of  the 
general  unpromising  appeannoa  of  Its  soil,  a  result  mainly 
attributable  to  the  untiring  diUgenoe  of  its  Jit  oultivatoxm. 
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Almost  all  the  aTAiUble  land  hiw  been  brooght  oader  the 
ptoQgh,  and  In  many  TiUagM  no  waste  land  u  left  for  pas- 
tiiiage,the  cattle  beiag  fed  bom  calttrated  produce.  Under 
raU  or  spring  crops  there  were  in  1872-73,  U8,879  acres  of 
wheat,  30.820  of  barley,  1^649  of  gram,  and  S76  of  poppy. 
The  ihanf  or  rain  crops  comprised  129,689  acres  of  jo6r, 
49,(M7  of  Vidian  com,  65,293  of  mttk,  uaA  15,894  cotton. 
In  spite  of  their  inda*trioiHhablti,iDaii7  of  thepeiMntty 
are  deeply  in  deb^  aai  the  nte  of  interest  is  high.  Most 
ef  the  land  is  held  by  teaantB-at-will.  A^caltuml  labor- 
en  are  paid  in  sprain;  in  the  towns,  unskilled  labor  is 
paid  at  the  rate  of  from  3d.  to  4id.  per  diem.  lAdhiiina  is 
OKuparatively  ft>ee  from  danger  of  actual  famine,  thouFh 
It  saflbrs  much  from  drooght.  The  exports,  of  which  tae 
annaal  value  is  estimated  at  £377,120j  are  chiefly  conflued 
to  gnin,  eotton,  wool,  saltpetre,  and  indigo ;  the  principal 
imports  (de365,5S2}  are  iikigliin  goods,  spices,  and  red 
nuidder  dye.  Hanu&etnrea  inolnde  sliawls,  padmiua  oloth, 
stockings,  gloves,  cotton  goods,  flimitnre,  oartiages,  and 
firearms.  Eight  large  silk  foctories  and  upwards  of  four 
hundred  private  silk-looms  ^ve  employment  to  over  tluee 
thousand  penons.  Communication  is  uffoided  l^-the  ^nd, 
Punjab  and  Delhi  Ball  way,  which  runs  throng  the  oentre 
of  uie  district,  and  by  several  lines  of  good  metalled 
roads. 

The  administrative  staff  of  the  district  comprises  a  dep- 
uty commissioner,  with  an  assistant  and  two  extra  assist- 
ants, a  small-cause  oouitjidge,  and  three  fokiUddrL  besides 
the  usual  medical  and  constabulary  offioers.  The  total 
revenue  in  1872-73  was  £103,7^,  of  which  £85,215  was  con- 
tributed by  the  land  tax.  Education  in  1873  was  afforded 
by  184  schools,  of  which  68  were  in  receipt  of  Government 
grants  in  aid ;  the  total  number  ot  Mnolled  pupils  was 
6733.  In  the  uphmd  portion  of  the  disfaict  the  atmosphere 
is  dry  and  healthy ;  1q  the  Satl^  valley,  however,  the  air. 
is  extremely  noxious  after  the  rainy  season  floods,  and 
fbver prevails  often  in  an  epidemic  form;  ophthalmia  is 
also  oommom.  Tlie  mean  temperature  in  iS^  was  87.59" 
Fahr.  In  Ifajr,  85.67'='  In  July,  and  64.85'='  in  December,  the 
maximum  being  117",  and  tiie  minimum  31°.  The  aver- 
age annual  rain&ll  is  28  inches. 

.Biriory. — ^Though  the  present  town  of  Ludhi&na  dates  no 
fiuther  back  than  the  l&th  eentoxy,  other  dtiea  in  the  dis- 
trict can  claim  a  mnob  greater  snt^nity.  At  Sonet,  close 
to  the  modem  station,  are  mins  of  an  extensive  brick-built 
town,  whose  greatness  had  already  passed  away  before  the 
period  of  Mohammedan  invasion ;  and  the  old  Hindu  city 
of  M&chiwftra  Is  of  still  earlier  date,  being  mentioned  in 
the  MaMMAriita.  During  tlie  MussoImoD  epoch,  the  his- 
tory of  the  district  is  bound  up  with  that  of  the  B&is  of 
BAUtot,  a  family  of  converted  B^puts,  who  received  the 
country  as  a  flef  under  the  Sayyid  dynasty,  aliont  the  year 
1446.  The  town  of  LudhiAna  was  fouudea  In  1480  by  two 
of  tlie  X<odl  race  (then  rating  at  Delhi],  from  whom  It 
derives  its  name,  and  was  built  in  great  part  fW>m  the  pre- 
historic bricks  of  Sunet.  The  Lodis  continued  in  posses- 
sion until  1620,  when  it  again  fell  into  the  hands  of  the 
BUs  of  B&ikot.  Thronghout  the  palmy  di^  of  the  Mughal 
esnpfare  tiie  B^ot  &mily  held  sway,  but  the  G^hs  took 
advantage  of  the  troubled  period  which  accompanied  the 
Mughal  decadence  to  establish  their  supremacy  sooth  of  the 
Butl^.  Several  of  their  chieftains  made  encroachments  on 
the  domains  of  the  B&is,  who  were  only  able  to  ho^  tiieir 
own  by  the  aid  of  Oeorge  Thomas,  the  famous  adventurer 
of  Hariina.  In  1S06  BaAjit  Sinh  crossed  the  SntW  and 
reduced  the  obstinate  Mohiunmedan  fiunlly,  and  distributed 
their  territory  amongst  his  own  co-religionists.  Since  the 
British  ooonpatlon  of  tlw  Paqjalk  Lndhiina  has  grown  in 
wealth  and  popnlation,  bat  ita  history  has  been  unevent- 
fhl. 

LuqhiXna,  the  chief  town  and  headquarters  station 
of  Lndhidna  diBtrict,  is  situated  on  the  south  bank  of 
the  old  bed  of  the  Sutlej,  8  miles  from  the  present  bed 
of  the  river,  in  30°  55'  25"  N.  lat.  and  75°  53'  30"  E. 
long.  The  population  in  1868  was  39,983,  viz.,  Mo- 
hammedans, 27,860;  Hindus,  10,208 ;  Sfkhs,  45; 
Christians,  79;  "others,"  1791.  The  Kashmiris  re- 
tain their  hereditary  skill  as  weavers  of  shawls  and 
poihmina  cloth,  the  value  of  the  quantity  exported  in 
1871-72  being  retomed  at  X13,350.  Shawls  of  the  soa 
R&mpur  wool,  ootton  dotfas,  scarffa,  torbans,  faniitnre, 
and  oarriages  also  form  large  items  in  the  thriving 
trade  of  the  town.  Since  the  opening  of  tiie  railway, 
Ludhi&na  has  become  a  great  central  grain  mart,  hav- 
ing extensive  export  transactions  both  with  the  north 
«na  south.  The  American  Presbyterian  Mission  has 
a  choroh  and  school,  with  a  small  colony  of  native 


I  Christuna.  Tlia  town  beats  a  bad  reputation  for 

heait^Uiess. 

a  munioipid  and  parliamentary  boroogb 
and  mmrket  town  of  Suopsbire,  England,  is  situated 
at  tlu  jnncUon  of  the  Teme  and  Corve  on  the  bordem 
of  Herefonbhire,  27  miles  southeast  fixim  Shrewsbury 
and  10  .Dorth  from  Leominster.  The  old  castle,  on  an- 
eminenoe  above  the  Teme,  presents  aoimpoainff  and 
massive  appeaianee,  the  Norman  towers  and  Uie 
greater  part  of  the  walla  bung  still  oomjpJete.  Tb» 
parish  (£urch  of  St.  Lawrence,  a  fine  cruciform  struc- 
ture in  the  Gothic  style,  with  a  lofty  central  t<nm, 
dates  from  the  reign  of  Edward  m. ;  it  was  restored 
in  185^-60.  The  grammar  school,  founded  in  the 
reign  of  John,  was  incorporated  by  Edward  L  The 
other  prindpal  public  buildings  are  the  guild-hall,  the 
town-halt  and  market-house,  and  the  public  roomsj 
which  include  the  assemUy-rooms  and  a  museum  of 
natural  history.  Tanning  and  malting  are  carried  on 
to  a  small  extent,  and  there  are  also  nour  mills.  The 
population  of  the  municipal  borough  (2S0  acres)  in  1871 
was  5087,  and  in  1881,  5035.  The  population  of  the 
parliamentary  borough  (1371  acres)  in  the  same  yeazv 
was  6203  and  6663. 

Ludlow  is  said  to  have  existed  as  a  British  town  under 
the  of  name  iHnan.  After  tiie  Conquest  it  was  granted  to> 
Boger  de  Montgomery,  who  is  said  to  have  been  the  fiMind- 
er  of  the  castle.  For  some  time  the  castle  was  a  roy«> 
residence,  and  fk>m  the  reign  of  Henry  VIII.  to  that  of 
William  III.  it  was  the  seat  of  the  eonncil  of  the  marches. 
In  the  reign  of  Charles  I,  it  was  garrisoned  fat  the  fcini^ 
but  it  surrendered  to  the  parliamentaiT  forces  in  Jun^ 
1646.  The  town  had  a  cliarter  of  incorporation  at  a  TCry 
early  period,  which  was  eonflrmed  by  Edward  IV. 

LUDLOW,  Edmund  (1620-1693),  was  bom  at  Mai- 
den Bradt^,  Wiltshire,  in  1620,  of  an  ancient  and 
honorable  iamily.  He  studied  at  Trinity  College,  Ox- 
ford (wh»e  he  took  his  B.  A.  degree  in  1636),  and  at 
the  Temple.  When  the  war  broke  out  he  engaged  as 
a  volunteer  in  the  life  guard  of  Lord  Essex,  oonsisdng 
of  one  hundred  gentlemen.  His  first  essay  in  arms 
was  at  Worcester,  his  next  at  EdgehilL  He  was  made 
governor  of  Wardour  Castle  in  1643,  which  place  he- 
surrender^  on  honorable  terms  after  ten  months' 
siege.  On  being  exchanged  soon  afWwards,  he  en* 
^a^Ml  as  major  of  Sir  A.  Haslorig's  moment  of  horse, 
10  which  cMMLcity  he  did  good  servioe  in  the  western 
counties.  He  was  present  at  the  second  battle  of  New- 
bury. October,  1644.  In  1645  he  was  elected  M.  P. 
for  Wilts  ,  in  the  room  of  his  father  Sir  Henry  Ludlow, 
and  attachkl  himself  inflexibly  to  the  reputAicaa  party. 
In  1648  he  was  one  of  acommitteeof  six  who  arranged 
the  violent  action  known  as  Pride's  Purge.  He  wa» 
one  of  the  king's  judges,  and  put  his  hand  to  the 
warrant  for  his  execution.  In  January,  1651,  Ludlow 
was  sent  into  Ireland  as  lieutenant-general  of  horse, 
holding  also  a  dvil  commission.  Here  he  spared  nei- 
ther h«Uth  nor  mone^  in  the  public  service.  Ireton.  th& 
deputy  of  Ireland,  died  27th  Kovember,  1651,  uia  for 
ax  monies  Ludlow  held  the  chief  place,  which  he  then- 
resided  to  Fleetwood.  Though  disapproving  of  Crooi- 
Well  s  action  in  dissolving  the  Long  Parliament,  he- 
maintained  his  employment,  but  when  Cromwdl  was 
declared  Protector  he  declined  to  acknowledge  his 
authority,  and  was  soon  after  recalled  to  England.  He 
refused  the  Protector  face  to  face  when  ordered  to  sub- 
mit to  his  government,  and  in  December,  1655,  retired 
to  his  own  oouse  in  Essex.  Afler  Oliver  Cromwell's 
death  Ludlow  was  returned  for  the  borough  of  Hin- 
don,  and  took  his  seat  in  Richard's  parliament  in  1659. 
He  sat  also  in  the  restored  Kump,  and  was  a  member 
of  its  council  of  state  and  of  the  committee  of  safety 
afler  its  seoond  expulsion.  He  abo  held  office  for  %■ 
short  time  in  Ireland.  After  the  Be^ration,  finding 
that  his  life  was  in  danger,  he  lefb  England,  in  Septem- 
ber, 1660,  and  travelled  through  Fnnoe  and  Geneva, 
and  thence  to  YeTey,  then  under  the  protection  of  the 
canton  of  Bern.   There  he  spent  the  rest  of  hu  Ioua 
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life  nnmoleated,  to  the  great  credit  of  the  Goranment 
«f  that  canton,  vhich  had  also  extended  ita  protection 
io  other  renciaes.  He  wie,  however,  in  constant  dan- 
cer from  Cavdier  aasaaaina.  He  steadily  refused 
during  thirty  yean  of  exile  to  have  anything  to  do 
with  the  desperate  enterprises  of  repuUican  plotters. 
Bnt  in  1689  he  returned  to  England,  hoping  to  be  em- 
ployed in  Irish  affairs.  He  was,  however,  Known  only 
as  a  regicide ;  and  an  address  from  the  Honse  of  Com- 
mons was  presented  to  William  ILL  by  Sir  Bdward  8^- 
mour,  requesting  the  king  to  issue  a  proclamation  for 
his  arrest  Ludlow  eecaped  again,  and  returned  to 
Vevcv,  where  he  died  in  1693,  serenty'three, 
Mad  where  a  monument  raised  to  his  memory  by  hia 
widow  is  still  to  be  seen  in  the  ohureh  of  St.  Martin. 
Over  the  door  of  the  hoose  in  which  he  lived  was 
placed  the  inscripUon  "Omnc  solum  ford  patria,  quia 
Patria."  Hia  memoirs,  extending  to  the  year  1688, 
were  published  in  1698-99  at  Vevey. . 

LUDOLF,  or  Lectholf,  Hiob  (1624-1704),  a 
learned  Orientalist,  was  bom  at  Erfurt  on  June  15, 
1624.  At  an  eaiiy  ago  he  manifc^ed  a  passion  for  the 
aoqiuntion  of  fordgn  tongues;  and  after  exhausting 
the  imp^oct  oducational  reoonrcee  of  his  native  place 
he  vest  in  1645  to  Lcydeo,  where  for  upwards  a 
veuc  h»  was  the  paySl  of  Erpenlns,  GoUus,  and  other 
UnffoiBta.  Having  received  an  appointment  as  tutor, 
he  afterwards  travelled  in  Fnnce  (where  he  became 
acquainted  irith  Bochart  at  Caen)  and  in  England,  and 
in  1649  he  was  commissioned  by  the  Swedish  ambassa- 
dor at  the  French  court  to  go  to  Borne  in  quest  of 
certain  papers  which  had  been  lost,  and  which  Queen 
Christina  wished  to  recover.  In  this  mission  he  was 
unsuccessful,  but  while  in  Italy  he  became  acquainted 
with  four  Abysunians,  from  whom  he  acquired  hb 
knowledge  (at  that  time  unique)  of  Ethiopia  In  1C52 
he  entered  the  diplomatic  service  of  the  duke  of  Saxe- 
Ootha ;  in  this  he  continued  (acting  also  for  some  time 
as  tutor  to  the  young  princes)  until  1678,  when  he 
retired  to  I^kfort-ra-the-Hun.  At  the  oonferencea 
held  thoe  in  1681  and  1682  he  held  a  commission  to 
aet  fiv  the  dukes  of  Saxony.  In  1G83  he  visited  Eng- 
lazwl  to  promote  a  cherished  scheme  for  establishing 
trade  with  Alnwinia^  bnt  bis  efforts  were  unsuccessful, 
chiefl/  tbroufftt  the  bigotry  of  the  authorities  of  the 
OoptM  Church.  Betuming  to  Frankfort  in  1684,  he 
nve  himself  wholly  to  literaiy  work,  which  he  oon- 
tinued  almost  to  his  death  on  A;>ril  8,  1704.  In  1690 
he  had  the  honor  to  be  appointed  preudent  of  the 
"Collegium  Imperiale  Histoncum." 

Hii  works,  of  which  a  complete  liat  will  be  found  in 
CbaaffepiA'a  DiOionnain,  inclade  HUl&rui  JSIU^mm  (fol. 
1681),  with  CommetUariuM  ad  HtMt.  Etk.  (ie81)>  and  Appeadix 
(10B3);  Gnmmaiiea  ApAaricm  Lmgum,  ^vm  vernaada  at 
flisfrMriuffnoR,  1688 ;  Lexicon  Amharieo-Lattnum,  16SS ;  Lexi- 
CM  Xlkiajnco-Latiium,  of  which  the  first  edition  was  pab- 
lUied  in  London  in  1661,  bnt  with  many  iuaocoxacies  for 
which  Lndolf  refused  reaponaiblllty  (a  aeeond  edition  ap- 
peared at  Frankfort  in  16^) :  Grammaiuia  JJmmm  BthiopUm 
(London,  1061 ;  Frankfort,  1702).  Lndolf  holds  a  very 
ids  fa  place  among  the  oldw  Orientalists,  and  his  works  on 
Euii^e  in  particular  eontinned  to  be  the  standard  text- 
books till  they  were  snpeneded  by  those  of  Dillmann. 

LUBWIOSBUBG,  the  second  royal  residence  of 
Wtirtemberg,  is  atuated  9  miles  to  the  north  of  Stutt- 
tfxt  and  1^  miles  from  the  Nedcar.  It  was  hud  out  at 
the  be^mng  of  last  oentury  by  Duke  Eberhard  Ludwig 
as  a  nval  to  Stuttgart,  and  was  greatly  enlarged  by 
Duke  Charles,  who  resided  there  from  1764  to  1785. 
Constructed  as  the  adjunct  of  a  p^ace,  the  town  bears 
the  impress  of  its  artificial  origin,  and  its  straidat 
streets  and  spacious  squares  have  a  dull  and  lifeless 
Kppemwse.  Ita  main  importance  now  consists  in  its 
Ming  the  ehief  military  dep6t  of  Wilrtemberg,  as 
whidi  it  oontaina  extensive  buraeks,  a  cannon  foundry, 
an  arsenal,  and  amilitaiyacadony.  The  royal  palaoe, 
one  of  the  largest  and  finest  in  uermany,  stauaB  in  a 
beantifiil  paik,  and  contains  a  nortrait-gaUcry  and  the 
barialnnltofthoioTereignior  Wttrtttkbeig.  Anung 


the  other  prominent  Imildings  are  four  churches  and 
several  educational  and  charital^  institu(i(»is.  Lud- 
wigsburg  also  carries  on  manufactures  of  mgans,  wotA- 
len  and  unen  cloth,  japanned  tin-wares,  picture  frames, 
and  chiooiy.  In  1^0  it  contained  16,100  inhabitants, 
about  on^ourth  of  whom  belonged  to  the  garrison. 
David  Strauss,  author  of  the  I^e  of  Jesut.'vaa  a 
native  of  Ludwigsburg.  In  the  vidnity  is  the  oeauti- 
ful  royal  chateau  of  Monrepos,  connected  with  the 
paric  of  Ludwimburg  by  a  fine  avenue  of  limes. 

LTJDWIGSHAFEN.  See  Mannbxiii. 

LUGANO,  a  town  Switxerlavd,  which  divide* 
with  Zjocanio  and  BelliDiona  the  first  rank  in  the  can- 
ton  of  Tcssin  (Tidno).  It  stands  on  the  shore  of  the 
lake  of  the  same  name,  on  a  narrow  strip  of  Swiss 
territory  which  projects  into  Lombardy  and  is  every- 
where close  to  the  Italiui  frontier.  The  prosperity  of 
the  town  is  due  to  its  position  on  the  main  line  of  wnd 
communication  between  Milan  and  the  pass  of  the  St 
Gotthaid,  and  the  facility  of  intercourse  by  land  and 
water,  whether  for  Intimate  or  contraband  trade,  be- 
tween this  outlying  fragment  of  Switzeriand  and  tiie 
rich  region  that  surrounds  it.  The  buildings  are  not 
remarkable,  but  the  churdi  of  Santa  Maria  d^li 
AngioH  contains  several  important  pictures  hy  Laini, 
a  native  of  the  ad|oining  district.  The  monasteiy  to 
which  the  church  lormerly  helouged  is  now  otmvwted 
into  a  large  hotel.  During  the  strugj^e  of  the  pcoije 
of  northern  Italy  to  expel  the  Austrians  from  Lorn- 
hardy,  between  the  years  1848  and  1866,  Lugano  served 
as  headquarters  for  Mazzini  and  his  followers.  Books 
and  tracts  intended  for  drculation  throughout  Italy 
were  produced  there,  and  at  the  neighboring  village 
of  Capolago,  on  a  large  scale,  and  the  efforts  of  the 
Austrian  police  to  check  their  circulation  were  com- 
pletMy  powerless.  The  population  is  Italiui  in  charac- 
ter and  features,  and  the  Itahan  tongue  is  exdunve^ 
spoken.  On  the  quay  is  a  statue  ofXell  Vela,  and 
thore  toe  c^er  wens  by  the  same  eminent  sculptw,  a 
native  of  the  canton,  in  private  grounds  near  the  town. 
About  2  miles  distant,  and  nearly  due  south,  a  steep 
hill — called  Monto  milvatore-Hises  more  than  2000 
feet  above  the  surface  of  the  lake,  and  commands  a 
fine  panoramic  view,  limited  in  some  directions  by  the 
higher  mountains  on  the  oppodto  side  of  the  lake,  but 
extending  in  one  direction  to  Monte  Bosa,  and  in  an- 
other to  the  cathedral  of  Milan. 

LUGAKO,  Lake  op  (sometimes  called  Laffo 
Cermo  by  the  Italians,  from  the  Boman  name  XocNf 
C'erenW),  situated  partly  in  Lombardv  and  partly  in 
the  Swiss  canton  Tessin  or  ll(»no,  takes  its  ordinary 
name  frun  the  town  of  Lugano,  the  only  oonsidemble 
place  on  its  banks.  Its  form  is  very  irr^uUr,  and  has 
been  compared  to  a  sickle,  a  fish-hook  and  various 
other  <^ect&  It  lies  alt<«ether  amidst  the  outer 
ranges  or  the  Alps  that  divide  the  basin  of  the  Tidno 
from  that  of  the  Adda,  where  the  calcareous  strata 
have  been  disturbed  by  the  intrusioD  of  porphyry  and 
other  igneous  rocks.  It  is  not  connected  with  any 
considerable  valley^  but  is  fed  by  numerous  torrents  in 
various  directions  issuing  from  short  glens  in  the  sur- 
rounding mountains,  and  is  drained  oy  the  Tresa,  an 
unimportant  stream  that  flows  westward  into  the  I^i^o 
Maggiwo.  The  surface  of  the  hdce  is  889  feet  above 
the  sea,  and  the  Sana  of  ito  bed  seems  to  be  veiy  ir^ 
regular.  lii  stme  parts  soouUngs  of  more  tiutn  1000 
feet  have  been  taken,  while  in  (me  place  the  lake  is  so 
sludlow  that  a  causeway  half  a  mile  in  length,  support- 
ing the  road  and  the  rulmo^,  has  been  carried  from 
shore  to  diore.  The  scenery  is  of  a  varied  character : 
in  great  part,  and  especially  in  the  northeast  arm  ex- 
tending from  Lugano  to  the  Lombard  village  of  Por- 
leasa,  the  lake  is  enclosed  between  mountains  that 
rise  steeply  to  a  height  of  some  2000  feet  from  the 
water's  ed||e,  while  on  its  soutbem  and  western 
branches  it  is  encompassed  by  gently  swelling  hillB  riok 
with  the  luxuriance  of  Itiiian  ve^tation. 

LUGANSK,  a  toiwn  <tf  Buisia,  in  thegovannent 
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of  Ekaterinodaff,  distiict  of  Slavunoserbik,  300  mQeB 
to  the  eastward  of  the  capital  of  the  pnmnoe,  is  con- 
nected by  a  branch  with  the  railway  between  Khw- 
koff  and  AxoC  as  well  as  with  other  towns  and  iron- 
worka  of  the  Donets  coal-mines  district  It  stands  on 
the  small  river  Lngan,  10  miles  from  its  junction  with 
the  northern  Donetz,  in  the  Lugan  mine  district,  of 
which  it  is  the  chief  town.  This  district,  which  com- 
prises the  important  coat  mines  of  Lisitchansk  and  the 
anthracite  mines  of  Gorodische,  occupies  an  area  of 
about  110,000  acres  on  the  banks  of  the  Donetz  river, 
and  has  a_population  of  more  than  15,000.  Although 
it  is  meotaoned  in  Russian  histoi;^  as  eariy  as  the  16th 
oentoijij  and  coal  was  discovered  in  it  at  the  tame  of 
Peter  I.,  it  was  not  until  1795  that  an  !^glishman, 
Glaseo^e  or  Gaskoin,  established  its  first  iron-work  for 
Bupptyii^  the  Black  Sea  fleet  and  the  southern  fort- 
with  guns  and  shot  This  proved  a  ^ure, 
omng  to  the  great  distance  from  the  sea,  and  the 
manufacture  of  siippli^  for  the  navy  was  suspended ; 
but  during  the  Crimean  war  the  iron-works  of  Lugan 
again  largely  produced  shot,  shell,  and  gun-carriages. 
Since  1864  agricultural  implements,  steam-engines, 
and  the  various  machinery  required  for  beetroot  sugar- 
works,  distilleries,  etc,  have  been  the  (^ief  manu- 
factures. The  Lugan  works,  which  employ  about 
1200  men,  are  the  chief  centre  for  smdting  the  ores  of 
the  neighboring  iron-mines.  The  town  is  the  seat  of 
the  mining  authorities  for  the  district,  and  has  a  first- 
elaaa  meteorological  and  magnetic  observatory.  The 
11,000  inhabitants  of  Lugansk  also  carry  on  a  ve^ 
active  trade  in  cattle,  tallow,  wools,  skins,  linseed, 
wine,  com,  and  manufactured  wares.  The  weekly 
fauB  are  much  fre<iuented.  There  are  also  in  the  town 
many  tallow-melting  works,  and  the  smith  trade  is 
larsely  carried  on. 

LllGO,  a  maritime  province  of  Spun,  one  of  the 
four  into  which  GUlida  has  since  1833  been  divided,  is 
bounded  on  the  E.  by  Oviedo  and  Leon,  on  the  S.  by 
Orense,  on  the  W.  Pontevedra  and  Corofia,  and  on 
Uie  N.  by  the  Atlantic.  Its  extreme  length  &om 
north  to  south  is  about  98  miles,  its  breadth  58,  and 
^e  area  3787Bqnare  miles.  The  coast,  which  extends 
for  about  40  milra  from  the  estnar^  of  Bivadeo  to 
Cape  VareSj  is  extremely  rugged  and  inaccessible,  and 
few  of  the  inlets  that  exist  excei>t  those  of  Rivadeo 
and  Vivero,  admit  vessels  of  any  size.  The  province, 
especially  in  the  north  and  east,  is  mountunous  in  its 
ohuacter,  ,hmng  traversed  b^  the  great  Cantabrian 
chfun  and  its  offshoots ;  the  sierra  by  which  it  is  sepa- 
rated from  Leon  attains  in  some  places  a  height  of 6000 
feet  A  hirge  part  of  the  area  is  drained  hy  the  Miilo, 
whidi  rises  on  the  western  slope  of  the  Sierra  de  Meira, 
and  follows  a  sontheriy  direction  until  it  is  joined 
by  the  Sil ;  the  latter  for  a  ooomderable  distance  forms 
the  southern  boundary  of  the  province.  Of  the  rivers 
ot  the  northern  versant  the  most  important  are  the 
Navia  (which  has  its  lower  course  throi^h  Oviedo), 
the  Eo  (for  some  distance  the  boundary  bstween  the 
two  provinces),  the  Masm^  the  Oro,  and  the  Land- 
robe.  The  Eume,  one  of  the  rivers  of  CoruiBa,  and 
the  Ulla,  which  separates  that  province  from  Ponte- 
vedra, both  have  their  rise  on  the  western  slopes  of 
Lugo.  Some  of  the  northern  valleys  even,  in  their 
lower  portions,  are  fertile,  and  yield  not  only  com  but 
fruit  and  wine,  but  the  prindpal  a^oultural  wealth  is 
on  the  Miflo  and  Sil,  where  zye,  maize^  wheat,  I^mes 
of  various  kinds,  flax,  hemp,  and  a  little  silk  are  pro- 
duced. The  hills  are  comparatively  well  wooded. 
Iron  is  found  at  Caurel  and  Indo,  antimony  at  Cas- 
troverde  and  Cervantes,  argentiferous  lead  atRiotorto ; 
and  there  are  quarries  of  granite,  marble,  and  various 
kinds  of  slate  and  building  stone.  Linen  and  woollen 
doths  are  manufactured,  out  to  an  insignificant  ex- 
tent, and  the  trade  of  the  province  is  unimportant 
The  internal  communications  are  still  very  imperfect 
There  is  only  one  rulwi^,  that  ooDnectang  Li^o  mth 
Cwn&a ;  but  oonnections  with  Ijeon  (Bnuiu£iB)  and 


with  Orense  are  in  oontemptatlon.  The  total  popula- 
tion in  1877  was  410,387,  bdng  a  decrease  of  22,129 
since  1860.  There  are  ten  towns  with  a  popnlatwa 
over  10,000— Chantada,I^m8a«rada,Lu«x>,Mond^ 
do,  Monforte.  Panton,  Sairia,  SaviSao,  Vdlalba,  and 
Vivero. 

LuQO,  the  capital  of  the  above  province,  stands  on 
a  small  hill  near  the  northern  bank  of  the  river  MiSo, 
at  a  height  of  1930  feet  above  the  level  of  the  sea,  60 
miles  southwest  from  Corufia,  and  353  northwest 
from  Madrid,  on  the  highway  between  these  two  dlies. 
With  the  former  it  is  continuously  connected  by  rail. 
The  form  of  the  town,  which  is  nearly  quadrangular, 
is  defined  a  masnve  Roman  wall,  from  30  to  40  feet 
in  height  and  20  feet  thick,  with  prcgecting  semidrcu- 
lar  towers  which,  prior  to  the  dvU  war  in  1809,  were 
eighty-five  in  number ;  it  now  serves  as  a  promenade, 
commanding  an  extensive  and  ddightful  prospect 
The  prindpal  nublio  places  are  the  Plaza  de  la  Con- 
Btttucion,  a  spacious  arcaded  square,  the  Plaza  de  San 
Domingo,  the  Plaza  del  Hospital,  and  ^e  busy  Plaza 
del  Campo,  where  fairs  and  markets  are  hdd.  The 
most  importent  of  the  public  buildings  is  the  Gothio 
cathedral  on  the  south  side  of  the  town  :  it  dates  from 
the  12th  century,  but  was  modernized  in  the  18th, 
and  possesses  no  spedal  ardiiteotural  merit  Other 
dinrches  are  those  ortfae  Capnohihs  and  that  of  San  Do- 
mingo ;  the  only  other  buildings  of  note  are  tJie  episco- 
pal palace,  the  secondary  school,  tlie  hospital,  uul  Uie 
prison.  The  principal  industries  are  tanning,  and  the 
manufacture  of  linen  doth  and  of  cream  of  tartar ; 
there  is  some  trade  in  silk  wares.  About  a  mile  to 
the  south  of  the  town,  on  the  loft  bank  of  the  M^o, 
are  the  famons  hot  sulphur  baths  of  Lugo  \  die  bath- 
ing house  dates  from  1847.  The  population  K^ihe 
ayuntamiento  in  1877  was  18,909. 

Logo  (Xucua  AuguBii)  was  made  by  Angoatne  the  seat  of 
a  eouveniuB  juridient.  Its  snlphar  hatha  were  even  then 
well  known.  ItsaffbredgreaUy  intheSth  (wntury,  daring 
the  Moorish  wan,  and,  more  recently,  during  the  war  of 
independence.  The  bishopric  dates  from  a  very  early  period, 
and  it  is  said  to  have  acqnired  metropolitan  rank  in  tiie 
middle  of  theSt^  century ;  it  is  now  soff^sgan  to  Santiago. 

LUGOS,  a  market-town  of  Hungary,  capital  of  the 
trana-Tisian  county  of  Krassd,  is  situated  on  the 
Temes,  and  on  the  nulway  from  Temesv^  to  Kar&n- 
sebes,  32  miles  east-southeast  of  the  former,  in  45° 
N.  lat.,  21<*  53''  E.  long.  The  two  main  portions  of 
the  town,  separated  by  the  river,  and  named  respeo- 
tively  N^met-  (German]  Luxos  and  Roin&n>  (Rouma- 
nian] Lugoa.  are  connected  oy  a  wooden  bndc^  312 
feet  in  length.  Lugos  is  the  seat  of  a  Greek  Catholio 
(Roumanian)  bishopric,  of  royal  and  drouit  courts  of 
law,  and  of  the  usual  bureaus  of  a  county  administra- 
tion. The  public  and  other  buildings  include  Gioek 
Orthodox,  Greek  Catholic,  Roman  Catlidio,  and 
Lutheran  churches,  a  synagogue,  a  royal  upper  gym- 
nasium (founded  in  1823).  a  Minorite  convent,  an 
episcopal  palace,  the  barracks,  and  the  ruins  of  a  cas- 
tle. The  surrounding  country  is  monntainous  and 
wdl-wooded,  and  produces  large  c[uantities  of  grapes 
and  plums.  In  1880  the  population  was  11,287,  of 
whom  3476,  chiefly  Germans,  were  in  N^met-Lugos, 
and  7811,  Roumanians,  with  a  few  Slavonians  and 
Magyars,  in  Rom4n-LugOB. 

IiUgos  was  once  a  strong  fortress  and  of  greater  relative 
importance  than  at  present.  During  the  16th  and  17th 
centaries  it  suffered  much  at  the  hands  of  the  Turks.  At 
the  dose  of  the  Hungarian  revolationary  war  (August 
1849)  it  was  the  last  resort  of  Koasath  and  several  other 
leaden  of  the  national  cause  previous  to  their  escape  to 
Turkey. 

LUINI,  Bebnaadino,  the  most  celebrated  master 
of  the  Lombard  school  of  painting  founded  upon  the 
style  of  Leonardo  da  Yind,  was  borne  at  Luino,  a  vil- 
lage on  the  Lago  Maggiore,  towards  1465.  He  him- 
seu  wrote  his  name  as  "  Bemardin  Lovino,"  Init  the 
spdling  "Lnini"  is  now  veiy  genially  adopted. 
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Fbw  tketa  are  koovn  regsrding  th«  life  of  tlus  iDns- 
tnomanddelightfbl  punter  ana  itisonlynnoa  a  oom- 
parativ^  neeat  date  that  be  has  even  Iwen  oreditied 
with  the  produ<^on  of  his  own  works,  and  witli  the 
fitme  thereto  appertaining,  as  many  of  than  had,  in 
the  kpae  of  years  and  laxity  of  attribntaon^  got  as- 
si^ed  to  Leonardo.  It  appears  that  Luini  atadied 
painting  at  Yeroelli,  nnder  Giovenone,  or  perhaps 
under  Lo  Scotto.  He  reached  Milan  either  mer  the 
departure  of  Da  Vinci  in  1500,  or  ahortly  before  that 
eTent ;  it  is  thus  left  uncertain  whether  or  not  the  two 
artists  bad  any  personal  acquaintanoe,  but  Luini  was 
at  any  rate  in  the  painting-flehool  established  in  Milan 
by  the  great  Florentine.  In  the  later  works  of 
I^iim  a  certain  influenoe  from  the  s^le  of  Raphael  is 
npendded  to  that,  &r  more  prominent  and  funda- 
mental,  from  the  stvle  of  Leonardo;  but  there  is 
nothing  to  show  that  oe  ever  viuted  Bome.  His  two 
sons  are  the  only  pupils  who  have  with  confidence 
been  aaugned  to  him ;  and  even  this  can  scaroely  be 
tme  of  the  younger,  who  was  bom  in  1530,  when 
Bernardino  waa  well  advanced  in  years  and  was  not 
fu  from  the  dose  of  his  career.  Uaadenzio  Ferrari 
has  also  been  termed  his  disciple.  One  of  his  sons, 
Evangeliata,  has  left  little  which  can  now  be  identified ; 
the  otiier,  Aurelio,  was  aooomplished  in  penpeo- 
tive  and  landscape  work.  There  was  likewise  a 
brother  of  Beniaidino,  named  Ambrogio,  a  competent 
painter.  Bemai^no,  who  hardly  ever  left  Lcanbardy, 
bad  some  merit  as  a  poetjjuid  is  sud  to  have  oomposed 
a  treatiae  on  punting.  The  preoae  date  of  his  death 
is  unknown ;  ho  may  perhaps  have  survived  until 
about  1540:  A  serene,  contented,  and  h^py  mind, 
naturally  expressing  itself  in  forms  of  grace  and 
beauty,  seems  stamped  upon  all  the  works  of  LuinL 
The  same  character  is  toaceable  in  his  portrut,  painted 
in  an  upper  ^up  in  his  fresco  of  Christ  (downed 
with  Thorns  in  the  Ambrosian  library  in  Milan, — a 
venerable  bearded  personage.  The  onl^  anecdote 
which  has  been  preserved  of  him  tells  a  similar  tale. 
It  is  said  that  for  the  nngle  figores  of  saints  in  the 
diiireh  of  Saronno  he  received  a  sum  of  money  equal 
to  22  ftsnCs  per  day,  along  with  wine,  bread,  and 
lodging ;  and  ne  was  so  well  satisfied  with  this  re- 
muneration that,  in  completing  thb  commission,  be 
painted  a  Nativity  for  nothing. 

Along  with  this  natural  sweetness  of  character,  a 
dignified  suavity  is  the  most  marked  characteristio  of 
Luni's  works.  Thev  are  constantly  beautiful,  with  a 
beauty  which  depends  at  least  as  much  upon  the  lov- 
ing self-withdrawn  expressiou  as  upon  the  mere  re- 
finement and  attractiveness  of  form.  This  quality  of 
expresaion  appears  in  all  Luini's  produoUons.  whether 
seonlar  or  sacred,  and  imbues  the  latter  with  a  pecu- 
Hariy  religions  grace— not  eooleuastical  unction,  but 
the  devontness  of  the  heart  His  heads,  while  ex- 
liemely  like  those  painted  by  Leonardo,  have  less 
mibCletv  and  involution  and  less  variety  of  expression, 
but  fully  as  much  amenity.  He  began  indeed  with  a 
somewhat  dry  style,  as  in  the  Piet&  in  the  diurch  of  the 
Fassione ;  but  this  soon  developed  into  the  quality  which 
distingnishes  all  his  most  renowned  worics ;  although 
his  execution,  especially  as  regards  modelling,  was 
never  absolutely  on  a  par  with  that  of  Leonardo. 
Luni's  paintings  do  not  exhibit  an  impetuous  style  of 
ezeeution,  and  certainly  not  a  negligent  one;  yet  it 
appears  tltat  he  was  in  net  a  very  rapid  worker,  as  his 
notme  of  the  Crowning  with  Thorns,  punted  for  tbe 
CoQsm  del  S.  Sepcdcro,  and  oontuning  a  bude  num- 
ber m  figures,  is  recorded  to  have  occupied  nim  only 
thiity-aght  days,  to  which  an  assistant  added  eleven. 
Wb  method  was  nmple  and  expediUous,  the  shadows 
beiiw  painted  with  the  pure  ccior  laid  on  thick,  while 
the  fights  are  of  the  same  color  thinly  nsed,  and  mixed 
with  a  little  white.  The  frescos  exhibit  more  freedom 
of  band  than  the  oil  pictures ;  and  diey  are  on  the 
whs^  less  like  the  wonc  of  Da  Vind,  having  at  u 
eady  date  a  cotun  xesemUanoe  to  the  s^le  or  Haa- 


tegna,  as  later  on  to  that  of  Raphael  Luini's  color 
ing  is  mostly  rich,  and  his  light  and  shade  forcibleu 

Among  bis  principal  works  thefolltmingaretobeiiien- 
tioned.  AtSaronnoareftesccMpainted  towuds  162^Tepi» 
■entlng  the  life  of  the  Hadmna— her  Muriage^  the  neien- 
tatioB  of  the  InDantSaTloOT  In  the  Temple,  tho  Adoration  of 
the  Hagi,  and  other  incidents.  Hie  own  portrait  ajqwan  in 
tho  niltJect  of  the  yoathftal  Jesiu  with  the  Docton  in  the 
Temple.  Thia  aerie*— in  which  some  comparatively  archalo 
detaus  occur,  each  u  gilded  nimbmea— was  partly  repeated 
from  one  which  Luini  had  ezecnted  towards  1530  in  3. 
Croce.  Id  the  Brets  Qallerj,  Milan,  are  frescoa  from  the 
snppieeBed  church  of  La  i^tee  and  the  OooTent  della 
Pelnoca,— the  former  treating  snt^eots  frun  the  life  of  the 
Virgin,  the  latter,  of  a  elane  lund,  more  deooistive  in 
manner.  The  tut^ject  of  girls  playing  at  the  game  of 
"  hot-cockles,"  aod  that  of  thrae  angels  depoaiting  St. 
Ottfaerioe  in  her  ■epulchre,  are  particularly  memorable^ 
each  of  them  a  work  of  perfect  charm  ana  naee  In  ita 
way.  Id  the  Osea  Silva,  Milan,  are  freaoos  from  Ovid's 
Metamorphose:  The  Monastero  Maggiore  of  Milao  (or 
chorch  of  S.  MaQrisio)  is  a  noble  treasnre-honae  of  Lalni'g 
art, — inolodiog  a  large  CniciflxioD,  with  aboat  one  faao< 
dred  and  for^  flgnres;  Christ  Bonnd  to  the  Colomii, 
between  figures  ot  Sidnts  GatheriDe  and  Stephen,  and  the 
foander  of  the  chapel  kneeling  before  Catherine ;  the 
Martyrdom  of  this  Baint;  theEntombmentof  Chrtsb;  and 
a  large  nnmber  of  i^er  sulfjacti.  In  the  Ambroaian 
library  fa  the  fnaaa  (already  men^med).  eovering  me 
entire  wall  of  the  Bala  della  8.  Cbrona,  of  Christ  Crowned 
with  Thorns,  with  two  ezeoatloners,  and  on  each  side  tlx 
members  of  a  con&atemity ;  In  the  same  bnildlng  the 
Infant  Baptist  Pl^ias  with  a  Lamb ;  in  the  Breta,  the 
Vir|da  Enthroned,  with  Salnta,  dated  WSOi  in  the  LaaYn, 
the  Daoghter  of  Herodias  reeuTlng  the  Head  of  ttie  Bap- 
tist ;  in  the  Esterhazy  Gallery,  VieDDa,  tiie  Virgin  between 
SainOs  Gkttherine  and  Barbara:  in  the  Hational  Qallerj, 
London,  Christ  Disputing  with  the  Doctor*.  Many  or 
most  of  titese gallerypictnrea  used  to  pass  tat  the  handi- 
work of  Da  VUud.  Tlie  same  is  the  case  with  the  highly 
celebrated  Vanity  and  Modesty  in  the  Sciaria  Palaoe, 
Borne,  which  also  may  nevertheless  in  all  probability  be 
assigned  to  LninL  Another  singularly  beantifal  picinre 
by  him,  which  aeems  to  pass  almost  entuely  nnobaarnd  by 
tourists  and  bj  writers,  is  in  the  Boyal  Palaoe  in  Milan — 
a  large  composition  of  Women  fiithlng.  ^lat  Lolnl 
was  also  pre-eminent  as  a  decorative  artist  la  shown  hy  Ua 
works  in  the  Certosa  of  Favia. 

LUKE,  whose  nsme  is  traditionally  attached  to  the 
Third  Gospel,  appeara  to  have  been  one  of  the  oom- 
panions  of  Paul,  being  mentioned  as  such  in  Cot  it. 
14,  Philem.  24,  and  2  Tim.  iv.  11 ;  even  if,  as  some 
critics  suppose,  these  epistles  were  not  written  by  Pan} 
himself,  they  are  at  any  rate  likely  to  hare  preser\'ed 
the  local  coloring.  Assuming,  as  is  probable,  that  the 
same  person  is  intended  in  all  three  passages,  we 
^ther  (1)  that  Luke  was  not  a  bom  Jew^  since  in  Col 
IV.  11,  those  who  are  of  the  droumciBon"  appear 
to  be  sepuided  from  those,  smong  whom  is  Luke,  who 
are  mentioned  afterwards  (but  l^ere  is  nothing  to 
determine  the  question,  which  has  since  been  raised, 
whether  he  had  been  a  Jewish  proe^vte  or  a  Qentile), 
and  (2)  that  he  was  a  ph^dan.  Tnere  was  an  earfy 
belief,  first  mentioned  by  Irenasns,  tliat  he  is  spoken 
of,  though  not  mentioned  by  name,  in  2  Cor.  viii.  18, 
as  '  *  the  DTOtber  whose  praise  is  in  the  gospel  through- 
out iJl  the  churches  "  ;  and  the  subsaiption  of  that 
epistle  in  some  MSS.|  and  in  the  Peschito  and  other 
versions,  embodiee  this  belief.  Of  bis  birth  and  coun- 
try nothing  is  positively  known ;  but  it  is  a  possible 
inference  from  his  name  Jjuecu,  which  is  a  contraction 
of  Lucanui  (the  AiU  fi»m  ooonxs  in  some  eariy  MSS. 
of  the  Itala)}  that  he  was  of  Italian  (Lucanian)  deaoent. 

From  the  time  of  Irenssns,  whose  testimony  b  soon 
followed  by  that  of  Clement  of  Alexandria,  TertulUan, 
and  Origen,  this  companion  of  Paul  has  ^nerally  been 
considered  to  be  the  author  of  the  third  oanonioal 
Gospel  and  of  the  Acts  of  the  Apostles ;  but  no  other 
facts  are  mentioned  by  early  writers  as  to  his  personal 
histoiy,  except  such  as  may  be  gathered  from  the  wri- 
tings which  are  attributed  to  nim.  TertulUan,  for 
example  speaks  of  him  as  "  non  apostolus  sed  u>os- 
tdioiis,  and  S8  "  posterioris  BpostoG  aeotator'*  (Ado, 
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Marvim.,  4,  2) ;  and  the  Muratorian  frafmeot  s&ys 
that  he  had  not  seen  the  Lord  in  the  flesh.  The 
most  ini[)ortaDt  of  these  biographical  inferences  are 
those  which  were  made  by  Eusebiua,  who,  translating, 
or  miatraQslating,  irap^icoXoi^vK&rt  iraaij  in  the  preface 
to  the  Gospel,  by  '*  having  aocompanied  all,"  i.  &,  the 
"  eyewitnesses  and  ministm  of  the  word,"  infers  that 
Luke  was  a  companion  not  of  Paul  only  but  also  of 
the  other  opostles,  and,  probablv  referring  to  Acta  xiii. 
1,  says  that  he  was  one  of  those  irom  Anttoch. " ' 
These  inferences  of  Euselnos  are  further  elaborated 
by  Jerome,  who  adds,  without  quoting  any  authority, 
that  he  wrote  the  Gkepel  in  Achaia  or  Boeotia  (many 
MSS.  have  Bithynia),  and  the  Acts  at  Rome.f 

liiose  who  accept  this  tradition  of  his  having  been 
the  author  of  tbe  Acts  of  the  Apostles  usually  infer 
from  the  sections  of  th^  work  in  which  the  pronoun 
"  we  "  is  employed  that  he  accompanied  Paul  on  part 
cf  his  second  uid  third  missionary  journeys,  and  also 
on  hifl  voyage  to  Rome.  The  first  of  these  sections 
begins  with  the  apostle's  determination  to  go  to  Mace- 
donia, and  ends  when  be  has  left  Philippi  (Acta 
xvi.  10-40) ;  the  second  b^ns  when  the  apostle 
returns  to  Philippi,  and  ends  with  his  arrival  at 
Jerusalem  (Acta  zx.  6~xxi.  18);  the  third  begins 
with  his  sailing  from  Osbbwm,  and  ends  with  his 
arrival  at  Rome  (Acta  zxvii.  l-zxviii.  16).  Even 
some  of  those  who  assi^  the  greats  part  of  the  book 
to  a  much  later  datfi  thmk  that  these  seeUons  may  be 
extracts  from  an  original  dii^  of  a  companion  of 
Paul,  and  that  this  companion  mav  have  been  Luke. 
Others,  however,  think  it  improbable  that  Luke,  with- 
out  being  specially  mentioned  eith^  in  them  or  else- 
where, shomd  have  aocompanied  Paul  on  his  voyage 
to  Rome,  and  as»gn  these  sections  to  Timothy,  or 
^tua,  or  Silas  (some  have  added  the  voiy  improb- 
able ooiuectare  that  Lake  and  Stks  are  the  same  per- 
son.) 

The  other  biogiaphical  details  whichate  fonnd  In  patris- 
tic literature,  and  which  are  not  inferences  from  the  New 
Teatament,  rest  upon  do  certain  evidence,  and  are  fre- 
quently at  variance  not  only  with  one  another,  bnt  also 
with  earlier  documenta.  It  is  sometimes  stated  that  he 
was  one  of  the  seventy  disciples ;  this  statement  is  found 
in  Spiphanins  (Hmrta.,  11. 11),  in  pseudo-Origen  (Denetain 
DevM  Jide,  ed.  De  la  Bue,  vol.  1.  p.  806),  In  Gregory  the 
Great  (Moral.  1. 1),  and  elsewhere ;  bat  it  is  inconsistent, 
not  only  wi^  Tertnllian  and  the  Uuratorlan  fragment, 
bnt  ^Bo  witti  the  clear  inference  from  the  preCMO  to  the 
OfMpel  that  its  antbor  was  not  himself  an  eyewitness  of 
what  he  narrates.  It  is  also  slated  that  he  was  one  of  the 
two  diaciplee  who  went  to  Emmaos  (S.  Gieg.  Uagn.,  JUonrf. 
1. 1 ;  Fanf.  Diaoon.,  HomU.  59  in  Naiali  B.  Jjuem  ;  and  others) ; 
bat  this  statement  is  disoedited  by  the  same  &ct8  as  the 
preceding.  Like  all  the  other  disciples  whose  names  are 
mentioned  in  the  New  Testament,  he  is  said  to  have  gone 
forth  as  a  preacher  of  the  gospel ;  bnt  statements  vary 
widely  as  to  the  place  in  which  ne  preached:  Gregory  of 
Nasianms  says  Achaia;  Epiphanins  says  Dalmatia,  Gaul, 
Italy,  and  Macedonia ;  (Ecnmenios  says  Africa;  later  leg- 
ends mention  his  having  been  at  Enns  in  Aostna  (Hansic, 
Qerm.  Saera,  vol.  i.  p.  15).  And  also,  like  most  of  the  other 
early  disciples,  he  is  s^d  not  only  to  have  preached  the 
gospel  bnt  also  to  have  suffered  death  for  its'sake.  Qan- 
dentios  of  Brescia  says  that  this  occurred  at  I^tra  in 
Achaia,  and  Nicephoms  specifies  as  the  manner  of  his  mar- 
tyrdom that  he  was  hong  on  an  olive-tree.  Bnt  elsewhere 
it  la  stated  or  Implied  tlut  he  died  an  ordinary  death, 
either  at  Thebes  in  Bteotia  (MarlmvL  BtuiL),  or  in  Bithy- 
nia (Paulus  Diaoonus,  Isidore  of  Seville,  and  the  Jfar- 
tyroiogieM  of  Ado  and  TJenardi).  Hoot  traditions  agree  In 
stating  that  his  body  was  transferred  by  Constant! ns  to  Con- 
■tautinople  (  "  Chron.  Hieron.,"  ap.  Mm,  Nov.  Script.  CotL  ; 
Prosper  Aquitanos,  Panlos  Diaconus,  Nieepboms,  Mid  oth- 
ers), but  Its  place  of  barial  seems  to  have  been  forgotten, 
and  Procopins  (Dt  wdif.  JnHin.,  i.  4)  mentions  that  it  was 
discovered  in  Jastinian's  time  in  di{xing  the  foundations 
of  a  new  ehutoh ;  a  sabseanenttradltioii  stated,  that  it  ms 
aftarwaxds  removed  to  Italy,  and  In  tiie  16th  oentary  Pins 

*  Some  have  thought  that,  like  the  pemnswboaremenUoned 
by  Orteen,  Comm.  in  Sim.,  chi^).  i-  (toI.  It.  p.  686,  ed.  De  laBue], 
Bnsetniu  here  oonAises  the  two  names  Lncas  and  Lticins. 

■  JlilMJBWr.,ohap>vli.;  aNNM.«i  Jfii(A.,]^re£,vol.Tll.p.S. 


n.  commissioned  Oudinal  Bessarion  to  decide  upon  a  vio- 
lent controversy  between  tbe  Minorite  monastery  of  B.  Job 
at  Veuice  and  the  Benedictine  monastery  of  S.  Giustina  at 
Padua,  each  of  which  claimed  to  possess  the  perfect  relies 
of  the  evangelist. 

A  late  tradition  represents  Luke  to  have  been  a  painter 
as  well  as  a  physioiau ;  the  tradition  drst  appears  in  a 
doabtfhl  fragment  of  an  author  of  doubtful  date,  TheO' 
donis  X<ector  (printed  in  H.  Valois's  edition  of  Tbeodoretf 
p.  who  mentions  that  the  empress  Endocia  sent  to 
Fulcheria,  from  Jerusalem  to  ConAsntinople,  a  picture  of 
the  Virgin  painted  by  Luke.  Tbe  same  story  is  mentioned 
in  an  almost  oertainly  spurious  orationof  John  of  Damascns 
( Oral,  in  Oantttmt.  Oopron.,  c.  6.,  voL  i.  p.  618,  ed.  Le  Quien) ; 
and  the  first  certain  authorities  for  the  tradition  are 
Symeon  Uetapbrastes  and  the  Mewlogium  of  Basil  the 
younger,  l>oth  of  which  belong  to  the  10th  century.  That 
the  tradition  is  not  of  much  earlier  growth  is  proved  by 
the  fact  that,  if  it  had  existed,  it  oould  not  fa^  to  have 
been  largely  used  in  the  iconoclastic  controv«sy. 

The  martyrologies  and  calendars  for  the  most  part  agree 
in  fixing  Luke's  festival  on  October  18 ;  bnt  a  doubt  Is  ex- 
pressed whether  that  day  should  be  regarded  as  the  anni- 
versary of  his  birth  or  of  the  translation  of  bis  remains  to 
Constantinople. 

In  Christian  art  he  Is  usually  symbolized  by  an  ox  (with 
reference  to  Eaekiel  i.  10,  Bevelation  iv.  7),  on  the  aignift- 
oanee  of  which  symbol  various  statements  were  made 
botii  Eflstezn  and  Western  writers  (some  of  thsm  will  be 
found  quoted  by  Gian^ini,  Vat.  Jfimaas  vol.  L  188). 

(E.  HA.) 

LUKE,  Gospel  of.  See  Gospels. 

LUKOW,  a  town  of  Russian  Poland,  in  the  provinoe 
of  Siedloe,  60  miles  by  raU  to  the  west  of  Brest- 
litovsky.  Owing  to  its  ntuation  on  the  railway  and 
in  the  centre  of  a  rich  district,  it  is  rapidly  developing. 
Thepopulation  is  11,050. 

LuKOYANOFF,  a  district  town  in  Russia,  in  the 
government  of  Nuni-Novgorod,  108  miles  sduth-sonth- 
east  of  the  ofaief  town  of  the  government,  on  the  high- 
way to  Saratoff,  at  the  souroes  of  the  Tesha  river, 
tributary  of  the  Oka.  It  is  situated  in  a  district  where 
acrioalinn  is  csnied  on  to  a  Urge  extent,  own  being 
sold  to  distalleries,  and  hemp  exported,  while  the  ex- 
tenuve  forests  furnish  maten&Is  tor  the  produotion 
wooden  -wma.  Wooden  spoons,  bnoket&  sledges, 
carta,  implements  for  linen  weaving,  are  made  in  large 
quantities  by  the  peasants  of  the  neighboriDg  villaites, 
and  exported  to'  the  steppe  provinoes  of  soutJiom 
Russia;  and  there  is  also  conaiaerable  trade  in  timber> 
felts,  fishing  nets,  nails,  etc   Population  9600. 

LtlLLY,  Giovanni  Baitista  (1633-1687),  was 
bom  in  Florence,  and  joined  in  1650,  as  a  violinist,  the 
orchestra  of  the  French  court.  Though  finendless  and 
in  a  foreign  country,  bis  genius  soon  opened  for  him  a 
road  to  honors  and  wealth.  He  was  appointed  direotw 
of  music  to  King  Louis  XIV.,  and  director  of  the 
Paris  opera.  The  influence  of  his  muuo  was  so  Kreat 
as  to  produce  a  radical  revolution  in  the  style  of  the 
dances  of  the  court  itself.  Instead  of  the  slow  and 
statelv  movements,  which  bad  prevailed  until  then,  he 
introduced  lively  and  rhythmically  quick  ballets.  Hav- 
ing found  a  congenial  poet  in  Quinault,  Lully  com- 
posed twenty  operas,  which  met  with  a  most  enthusi- 
astio  reoeption  from  a  delighted  public.  He  effected 
important  improvonenta  in  the  composition  of  the  or- 
chestra, into  which  he  introduced  several  new  iostia- 
menta.  LuUy  eiyoyed  tbe  friendship  of  Moliire,  for 
some  of  whose  best  plays  he  oomposed  Ulostradve  mn- 
tao.  His  Muerere,  written  fbr  the  fonml  ctf  the  min- 
ister Secruier,  is  a  splendid  work  of  genius  •^  and  veiy 
remai^aole  are  also  his  minor  noredeompontions.  On 
bis  deathbed  he  wrote  Bitogna  monre^  peoeatore. 
Lnlly's  right  to  be  numbered  among  the  most  original 
fuid  the  best  musimns  is  undoubted.  His  muaio  is 
full  of  the  most  charming  and  enthralling  forms  of 
Italian  m^ody ;  and  the  fact  of  its  being  even  now  per- 
formed, afier  the  lapse  of  BO  man^  years,  is  proof 
fioient  of  its  inherent  beauty  and  intrinrio  wmih. 

LULLY,  Bayuond  (123S-1315),  the  inventor  of  a 
&nta8tic  ^stem  of  Iwo  which  Mohanmaedani 
should  be  ocmvoted  to  OhxistunUy,  was  hem  at  Falmft, 


Digitized  by 


Google 


LULLY. 


65 


in  the  island  of  Mi^onw,  in  1235.  His  father  had  been 
bon  at  Barcelona,  and  belonged  to  a  distinKuiahed 
O^ilonian  family  j  but  for  his  servioes  in  helping  to 
leooTer  the  Balearic  islaods  from  the  Saraoena  he  was 
reinuiled  with  a  gift  of  land  in  the  ooDonered  territor;^, 
ud  die  paternal  estates  descended  to  nis  enthosiasti- 
eallr-iuiwledson.  The  younger LuUy,  however,  showed 
at  fint  bat  Uttfe  of  the  specmatiTe  tendenisee  which  he 
aftenraxds  developed,  and  his  early  years  were  spent 
in  the  gaiety  and  even  profligaoy  of  a  courtier  in  the 
larrioe  of  James  IL,  of  Aragon,  who  spunnted  him 
grand  ■emesohal  of  the  ide.  He  manied,  oat  notmth- 
■tiifiding  sought  the  repntatbn  of  a  gallant,  and  was 
nized  up  in  mora  than  one  intngue.  Something, 
however,  of  the  nature  of  a  cancer,  madix  attacked  one 
ef  theobgeots  of  his  pasnon,  Signora  Ambrona,— such 
is  the  wa^  in  which  we  are  asked  to  account  for  bis 
"eonvusiou,"— affected  him  so  deeply  that  he  aban- 
doned in  his  thirty-second  year  his  licentious  life,  and, 
having  dlstributea  the  greater  portion  of  his  goods  to 
his  fiumily  and  the  poor,  he  withdrew  to  the  retire- 
meat  of  a  cell  on  Mount  Banda,  the  only  part  of  his 
property  which  he  had  reserved  for  tumadf.  Vinons 
9£  a  erndfied  Saviour  and  like  phencnnena  eonfiimed 
him  in  lua  devotion  to  the  oauae  of  Christ,  and  in  the 
eooiae  of  a  nine  yeazs' T^ieat  (HI  Banda  ho  oame  to  xe- 
gud  himself  as  oomnuaaioiied  by  €h)d  to  refute  the 
emtfs  (^Mohammed. 

Ilus  misrionarv  call  became  henceforth  the" actuating 
^nci^Ie  in  Lally's  life.  To  realixe  it,  he  went  to 
Paris  in  his  fortieUi  year,  to  prosecute  the  stud^  of 
Latin  and  logic ;  and,  with  a  view  to  beooming  familiar 
with  the  luguage  of  the  infidds,  he  engaged  the 
■ervioea  of  an  unlettered  Arabian,  who,  finding  that 
LuUy  was  seeking  to  demolish  the  faiUi  of  Ishun,  at- 
tempted to  sasaaBmate  his  master.  This  need  of  aoquir- 
iiK  «  knowledge  of  the  luguage  of  the  dinich's 
adveraa^  became  itsdf  now  one  of  Lolly's  fkvorite 
ideaa.  In  1280  he  began  a  series  of  visits,  which  he 
made  to  Rome  lo  induce  the  supreme  pontiff  to  found 
eollegee  for  the  study  of  Arabic ;  but  the  small  suocess 
which  would  attend  his  efforts  in  this  direction  was 
foreshadowed  by  the  death  of  Honorius  (then  pope) 
before  he  could  attwu  an  audience  of  him.  Mean- 
while Lnlly  had  beoome  discontented  with  the  methods 
of  adeoce  oommonly  in  use,  and  had  set  himself  to  con- 
struct his  "peat  art,"  a  method  which,  by  mechani- 
cally presenting  all  the  predicates  which  could  attach 
to  any  solyeot,  was  ad^ted  to  answer  an^  question  on 
any  topic,  and  would  (its  author  imagined)  the 
ei^OTcy  a  its  infercnoes  neoeraanly  convert  thehewien. 
His  natural  enthusiasm  respecting  the  conseciueaees  of 
(his  art  were  stnugthened  by  revelations  (as  he  judged 
them)  of  the  co-operation  of  Gk>d  in  his  deu^fns,  and 
ke  gave  himself  up,  with  the  fervor  of  a  divinely  ap- 
p(»nted  missionary,  to  the  work  of  spreading  a  knowl- 
edge of  his  "great  art,"  in  every  oountiy.  He 
expounded  it  at  Paris  and  MontpeUier  in  1286,  and 
after  a  vint  to  Pope  Nicholas,  to  solicit  his  help  in 
founding  linguistic  colleges,  and  a  serious  illness  at 
Genoa,  Drought  on  apparently  by  an  isolated  fit  of 
nervous  cowardice  in  lace  of  the  duigers  he  was  going 
to  enoonntw,  he  nukd  to  Tunis,  to  apj^  his  new 
method  to  the  ernns  of  Mohammedanism.  At  Tunis 
his  attacks  upon  the  religion  of  the  country  led  to  his 
b^g  cast  into  prison,  and  it  was  only  by  the  media- 
lion  of  a  sheikh,  who  had  been  impressed  by  the  eam- 
estaesB  of  Uie  CwiBtian  preat^er,  that  he  managed  to 
escape  to  sea,  not  without  the  roughest  treatment  at 
the  hands  of  the  mob,  and  find  his  way  to  Naples. 

A  new  influence  was  brought  to  bear  on  Lully  s  life  at 
Naples.  He  made  the  acquuntance  of  the  alchemist 
Am  and  de  ViUeneuve,  and  acquired,  we  may  believe, 
not  on]y  that  skiU  in  transmuting  metals  for  which 
haSiy  himself  became  in  popular  tradition  famous,  but 
imbwed  also  something  of  that  siurit  which  hrou^^t 
down  the  censure  ot  the  ohnrah  on  ViUeneuve  tat 
■sintMning  that  mediebe  and  charity  were  more 
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pleasing  to  Gh>d  than  religious  services.  For  iba  next 
few  yeaiB  the  scene  of  Lully's  labors  was  eontinually 
changing.  He  made  an  ansnooessful  attempt  to  into^ 
eat  Pope  Boniface  in  the  missionary  colleges  which  he 
wished  to  see  established,  and  similar  appeals  to  the 
kings  of  France  and  Cyprus  met  with  no  more  favor- 
able a  response.  From  Cyprus  Lully  prooeeded  (1306) 
to  Bougian  in  Afnca,  and  repeated  the  experiences  he 
had  already  had  at  Tunis.  But,  though  Mohamme- 
danism showed  little  disposition  to  welcome  the  "  great 
art"  and  itsaathw,  toe  European  world  had  mean- 
while bwun  to  show  itself  more  &vorabIy  disposed 
towuds  Lully's  projects.  In  1297  he  had  received  at 
MontpeUier,  from  Uie  general  of  the  Franciscans,  let- 
ters recommending  him  to  the  superion  of  all  fVan- 
rascan  houses;  and  in  1309  his  art"  was  pubtidL) 
approved  by  a  decree  of  the  university  of  Paris. 
Emboldened  perhaps  by  such  recognition,  he  appeared 
before  the  coundt  of  Vienne  in  southern  France  in 
1311,  and  petitioned  the  assembled  fathers  to  reduce 
the  different  and  often-contending  religious  orders  to 
one  great  order  serving  mmply  under  Christ,  and  to 
meet  MohammedaniKU  abroad  and  Averroism  at 
home  by  founding  colleges  for  the  study  of  Aralna 
Nothing  would  seem  to  have  oome  direody  of  these 
petitions,  but  we  may  perhaps  trace  their  result  in 
some  chairs  of  Syriac  and  Arabic  which  Clement  V. 
instituted  at  Rome,  and  in  a  college  for  training  Fran- 
ciscans iu  Oriental  languages  which  James  of  Aragon 
established  in  Mtyorca.  Lully  was  now  neariy  eighty 
yean  of  age,  but  his  zeal  in  combating  the  foes  of 
Christianity  did  not  abate.  He  sailed  again  for  Airica, 
and  received  the  martyr's  orotni,  which  would  seem  to 
have  become  the  ambition  of  his  life.  At  Bou^^ah  he 
again  proclaimed  the  doctrines  of  the  Church,  and  his 
preaching  raised  such  a  tumultuous  attack  that,  al- 
though he  managed  to  get  on  board  a  Genoese  vend, 
he  succumbed  during  the  nmge  to  die  iit|uries  he  had 
received,  and  died  iu  ng|it  of  his  native  town  of 
Pahna  (1316). 

During  his  lifetime  Lolly  oompased  a  vast  number  of 
treatises,  some  of  which  have  never  yet  been  printed. 
Tbey  were  written  partly  in  Latin,  partly  in  Gkttaloniaa, 
Lolly  deservine  mention  u  one  of  -the  first  in  medi»val 
times  who  tried  to  And  anatlonalazpreauonforpbilosopby 
inthelangnagBof  theeountix.  Stmieor  theae  works  may 
be  dveribed  as  dealing  with  apologetic  tbeolon-,  e.g.,  the 
LUxT  de  GmtUi  «t  TribuM  aapi«iU&iu,in  which  a  Jew.Chria* 
tian,  and  Santoen  explain  ibe  nature  of  their  &ith,  or  the 
IHtpwtatio  tidaU*  tt  MiMm;  others  again  relate  to  dog- 
matic divini^,  iL^,  XAer  <!•  XIV.  ^rtfwli^  DtDeo^  J«M 
Ckrbto:  a  thud  ewBS  refer  to  particular  questions  of  looio 
a^.,  De  Prima  et  Seeiinda  /tUnmoM,  Art  invraiflKU  ParUa%- 
laria  in  Univenallbu;  D«  VenationeMedH;  and  a  large  nam- 
ber  are  reputed  to  deal  with  questions  of  alchemy.  Bnt 
the  "Great  Art"  of  disovrary  itself  is  the  snbject  of 
most  of  Lully's  treatises.  So  It  Is  with  the  An  DemonMra- 
(i«a,  Otmpmdittm  Artie  DetMiutraHvm,  Art  TMiverttUit,  Art 
InvenHvo  Veritatie,  De  Auditn  OaibaHatieo,  An  Magiut  et  Ul- 
tima. And  even  when  Lnlly  is  engaged  with  sncb  treatises 
M  the  Prineipia  Medieium  or  Prineipia  Jmrie  it  is  to  the  noi- 
vetaal  key  of  knowledge  whioh  the  great  art  mpplles  that 
he  invariably  falls  back. 

The  reasonableness  and  demonitrability  of  Chrlstianfty 
is  the  aoBomption  nnderlying  the  exerdse  of  this  great 
method.  Nethii^,  Lolly  holds,  interferes  more  with  the 
qnead  Ghristiaolty  than  the  attempt  of  its  advocates 
to  present  Its  doctrines  as  ODdemonetrated  and  ondemon- 
strable  troths;  the  very  difference  between  Christianity 
and  Antichrist  lies  in  Che  fact  tiiat  the  fonner  con  prove 
the  truth  of  its  belieb ;  and  the  glory  at  the  fkith,  r^eats 
Che  Uber  Magniu  Coniemplatieme,  la  not  that  it  maintains 
the  indemonstrable  bat  simply  the  eupersensaoos.  The 
demonstiaCion,  however,  which  is  wanted  id  the  service 
of  C9iristisni^  la  not,  Lolly  thinks,  that  of  the  ordinary 
logic;  we  require  a  method  whieh  will  reason  not  only 
from  eifect  to  cause,  or  fnm  oanse  to  efbct,  but  per  mqin- 
parantiam,  and  show  that  contrary  attributes  can  coexist 
tt^ether  In  one  suldeot.  This  method,  however,  most  be 
real,  not  merely  formal  and  sahjectiva;  it  most  deal  not 
only  with  the  seoraid  intentions,  bnt  rather  witb  the  flrst 
intentions,  that  is,  the  things  themselves.  Tbo  groat  ait 
in  &ot  goes  beyond  logic  and  metaphytic;  as  a  unlveisat 
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toplo  It  providod  »  aniTetml  art  of  discovery,  and  contaliu 
toe  fomube  to  whicdi  every  deuoostrBtion  in  every  bcI- 
•nee  «D  be  redaced.  This  art  investifmdi,  however,  tarns 
oat  t«  be  no*  co  mnA  m  key  to  all  possiMe  knowledge  aa  » 
t»bul»tioii  9t  the  diflhrent  point*  <A  view  from  whic^  ^n- 
podtiwo  Bwy  be  framed  abovt  varioas  ot^ecti— a  meohani- 
oal  oontoivanoe  for  finding  oat  the  differeat  w«y«  in  which 
eategories  aK>i7  thin^  Jast,  Lally  thoaght,  aa  by 
knowing  the  typieal  tenntnBtlonB  of  oasea  and  tenaea  we 
conld  inflect  and  conjugate  any  word  whatever,  so  by  a 
knowledge  of  the  diffierant  typea  of  exiatenoe  and  their 
poMible  oombinationa  aa  portrayed  by  hia  method  we 
■hoold  fomem  impljcitly  a  knowledge  of  the  whole  of 
nataroh 

The  great  art  aocordiagly  begina  by  laying  down  an 
alphabet  according  to  which  the  nine  letters  from  B  to  K 
stand  for  the  different  kinds  of  snbetanoea  and  attributes. 
Thus,  in  the  series  of  snbsbances,  B  stands  for  God,  C 
ang^  D  heaven.  E  man,  and  so  on ;  in  the  series  of  abso- 
Into  attributes,  B  repicesents  goodness,  C  greatneao,  D  dura- 
tion ;  or  again,  in  t^e  nine  questions,  B  stands  fbt  Vtrum, 
0  for  Qaid,  D  for  De  qm.  The  mauipoiating  of  these 
letters  in  such  a  way  as  will  show  the  relatlonahip  between 
dltToreut  sulyocts  and  predicates  constitutes  accordingly 
the  pecnliority  of  the  "  new  art,"  this  manipulation  being 
effeeted  by  tbe  help  of  certain  so-called  "  figures."  The 
oonatmcttoa  of  these  figures  varies  somewhat  in  different 
parts  of  Lully's  writings,  bnt  tiwiz  genusl  character 
always  tit*  same.  Ciroies  and  other  mathematioal  figures 
divided  into  sections  and  marked  by  Lully's  symbolical 
letters  are  so  arranged,  sometimes  with  the  help  of  differ- 
ent colors,  as  to  show  the  possible  combinationa  of  which 
the  letters  are  capable.  Thus,  for  example,  one  figure 
exhibits  the  possible  oombination  of  the  attributes  of  God, 
Miother  tdie  possible  conditions  of  the  soul,  and  so  ott. 
Those  figures  are  fenced  about  by  varioas  deflnitiona  lad 
rules,  and  their  use  is  farther  roeciSed  by  various  "  evacu- 
ations" and  "  multiplicattons "  which  show  as  how  to 
exhaust  and  draw  oat  ail  tiie  poaaible  combinationa  and 
seta  of  questions  which  the  terms  under  consideration  can 
admit.  When  so  "multiplied,"  the  fourth  figure  is,  Lully 
himsrif  says,  that  by  which  other  solences  can  be  most 
easily  aed  rapidly  aoqnired ;  and  It  nw  Mooidingly  be 
taken  as  no  unfair  specimen  of  LaUy'i  method.  This 
fourth  figure  then  is  simply  ui  arrangement  of  three  con- 
centric circles  (made  of  tin  or  pasteooard)  each  divided 
into  nine  sections  B,  C,  D,  etc.,  and  so  construct^]  that 
while  the  apper  and  smaller  circle  remains  fixed,  the  two 
loww  and  outer  revolve  round  it.  T^ing  then  the  letbem 
in  the  sense  of  the  series  which  aeem  moat  fitted  for  the 
subject  under  discussion,  we  are  enabled  by  making  the 
outer  circles  revi^ve  to  find  out  the  possit^  relatiotuhips 
between  different  conceptions  and  elueidaAe  the  agreement 
or  dlsagieemsnt  which  aubsista  betweM  them,  while,  at 
the  same  time^  yn  discover  the  intennediate  terms  (in  the 
middle  circle)  bj*  wUeJi  they  aie  to  be  oonneitted  or  dit> 
oouuected. 

The  weakness  of  Lolly's  art  is  the  weakncH  of  every 
system  which  pretends,  as  Baeon^  also  did,  to  equalize  all 
intellects,  uid  |n>ovide  a  method  which  will  produce  dis- 
covery aa  surely  as  compasses  will  construct  a  cinde.  But 
it  would  be  unfair  to  aaj  Hunt  Lully  supposed  that  think- 
ing and  reaaiming  conld  be  reduced  to  a  mere  rotation  of 
pssteboud  etrdes.  The  real  value  of  this  art  lies  not  in 
beipg  an  apHori  oompendinm  of  knowledge  butamethod 
of  investi^ion — a  tabulation  of  the  different  sides  from 
which  a  question  must  be  r^farded,  and  in  emlMdying  the 
ideal  which  science  put  before  herself  of  Anally  bringinc 
all  conceptions  into  onity  and  correlatioD.  It  is  easy,  with 
the  Port-Eoyal  logic,  to  Bpe&k  of  Lully's  art  as  merely 
enablii^  us  "  to  talk  without  Judgment  of  that  which  we 
do  not  know ;"  but  in  his  conoeptiott  of  ■oientiflo  method 
as  tending  to  the  glwy  of  God  and  the  good  of  man,  in  his 
depaxtnre  fivm  the  school  logio  and  hia  wWt  fbr  a  reel 
interpretation  of  nature,  in  his  conception  of  a  universal 
nMthod  and  his  application  of  the  vernacular  languages  to 
philosophy,  he  uppean  as  a  precuisor  of  Bacon  himsdf. 
And  in  hte  imnnTtlon  of  the  place  ol  reasooi  In  religion,  m 
hi*  demand  thatftrsfwiialChrfaiiianitysboald  be  presented 
to  heathendom,  in  his  missionary  seal  and  his  pnyect  of 
linguistic  colleges,  Lully,  with  all  bis  quixotic  character, 
goes  far  beyond  tiie  ideas  and  the  aspirations  of  the  cen- 
tury in  whieh  he  lived. 

.  woitsweie  pobUsbed  by  Zetmer  in  IMeand 
sd ;  but  the  first  sjrcitematio  edition  was  begun 
■nr  Salslnger  In  1721,  and  after  Salanger's  death  completea  in 
1741  ThbedttlonlsKanlnallTlnlOvOIs.,  butvoU.viLandvllI. 
were  never  putdUied.  In  addition  to  older  works,  such  aa  Fet^ 
roquet  (1067)  and  Hlc  ds  HauterUle  fl6G6)  and  the  Ada  SMorMm 
(vol  ZUV.1,  the  best  aeeonatof  Lnlly^alUbiato  befimndlnan 


artlele  by  Daleelnaa  In  the  Anicd.  d.  Jbsdir  fix  unhand  th* 
lUlsst  aoeoont  of  hta  method  la  Ftaad,  AaeMeMe  d.  LoBat,M 
1«M77,  and  ttdnaon,  anmMm  d.  Ssidi.  d.  ruhwamktt,  Lim 
Tbe  pUkAagkal  Importsneeof  Lully's  writings  U  bE«wfitaat 
by  A.  Hetflbrlch,  iEapnond  LmB  md^Anflltvei-  OKtalonixAm 
lAralv,  BerUn,ias&  (B.  W.) 

LUMBAGK),  a  term 'm  meduuM  au^ied  to  *  pain- 
ful ailmei^  a&cting  tke  muaoks  of  tm  lower  pnrt  of 
the  back,  geoefallv  regarded  aa  c£  rheumatic  ofigin. 
Aa  attack  of  lumbago  may  oocw  aloae.  or  be  ano- 
ciated  with  rheumatUm  in  other  parts  of  the  body  tA 
the  time.  It  uawUly  oomee  oo  1>y  a  seizure,  ^esk 
Budden,  of  pain  in  one  or  botb  udes  of  the  naall  of 
the  back,  of  a  severe  cutting  or  stabbis^  characttt, 
greatly  aggravated  on  movement  of  the  body,  eepe- 
cially  in  attempting  to  riae  from  tbe  recumbent  poeture, 
and  alao  in  the  acbs  of  drawing  a  deep  breath,  cougli- 
ing,  or  ineezing.  So  intense  is  the  Buffering  that  it  is 
apt  to  surest  the  »isteoce  of  iu&ammation  in  some 
of  the  neighboring  internal  orgMu^  such  aa  the  kid- 
neysj  bowels,  etc.,  but  the  absenoe  of  the  symptoms 
specially  i^araoteri^  of  these  latter  oompUiaCs,  or 
of  any  great  ooo8lituti<wal  disturfaanoe  b^ood  the 
pain,  renders  the  diagnosis  a  matter  of  no  great  difi- 
oulty.  IriimbagQ  seems  to  be  brought  on  by  ezposoie 
to  cold  and  damp,  and  by  the  other  exciting  causes  of 
rheumatism,  ^metimes  it  follom  a  strain  of  the 
muscles  of  the  loins.  Tbe  attack  is  in  jKeneral  of  short 
duratioD,  but  occasionally  it  continues  hx  a  king  time, 
not  in  such  an  acute  form  as  at  first,  but  ratiier  as  a 
feeling  of  aoreness  and  stiffness  on  movement  The 
treatment  includes  that  for  rheumatic  affections  in 
general  (see  Khxujiatish)  and  the  apnlioalion  of  local 
remedies  to  allaj  the  severe  paiiL  Or  these  the  beat 
axe  hot  fiMienb^ions  with  turpeotine  <jt  lawlantuik 
applied  by  means  of  flannel  or  spongio-piline  to  the 
part  ;  or  the  rubbing  in,  if  this  can  be  Ixune,  of  stimr 
ulatiuff  Unimenta,  such  as  those  of  opium,  b«uadonaa, 
ohltHoform^  aconite,  etc.  The  old  and  homely  ijan  m 
oounter-imtation  by  applying  a  heated  iron  to  tne  put 
with  a  sheet  of  brown  paper  interposed  is  often  b^e- 
fioial  in  chronic  cases,  as  is  also,  on  similar  principles, 
Corrigan's  button  cautery.  Tbe  subcutaneous  injection 
of  morphia  or  atropia  is  called  for  when  the  attack  is 
ve^  severe  and  prevents  sleep. 

LUMP-SUCKER,  or  Lcmp-fish  (Qfdoptertu  lum- 
pus),  a  marine  fisht  which  with  another  genus  {L6- 
parul  forms  a  small  &aily  (Discoboli)  dosely  allied  to 
the  Gobiee  (see  Qobt).  Like  many  fishes  of  the  laiAa 
&mtly,  the  lump-suckera  have  the  v^tral  fins  united 
into  a  circular  concave  disk,  which,  acting  as  a  suckEO', 
^lables  them  to  attach  themselves  fimuy  to  rocks  or 
stones.  The  body  of  the  lump-sucker  (properly  ao 
called)  is  short  and  thick,  with  a  thiok  and  soaleless 
skin,  oovored  with  rough  tuber^es,  the  larger  of  whii^ 
are  arransed  in  four  series  along  each  side  of  the  bod^. 
The  first  dorsal  fin  is  almost  entirely  concealed  by  the 
skin,  appearing  merely  as  a  lump  on  the  back.  The 
lump-8ud£er  inhaluta  the  coasts  of  both  odes  of  the 
North  Atlantio;  it  ia  not  rare  on  the  British  ooaata, 
but  beoomes  more  common  fiuther  iKHth.  It  is  so 
aluegish  in  ita  habits  that  individuals  have  been  can^A 
with  seaweed  growing  on  their  bai^  In  the  spnog 
the  fish  approaches  the  shores  to  apawn,  clearing  out 
a  hollow  on  a  stony  bottom  in  which  it  depouts  an  im- 
mense quantity  of  pink-colored  ova.  Fishermen  aaseit 
that  the  male  wattes  the  spawn  until  the  young  are 
hatched,  a  statement  which  receives  confimution  from 
the  fact  that  the  allied  goUes,  or  at  least  acmie  of 
them,  take  similar  care  of  their  progeny.  The  ver- 
nacular name,  "cock  and  hen  paddle,"  g^ven  to  the 
lump^fish  on  some  parts  of  the  coast,  is  prohatdy  ex- 
pressive of  the  difference  between  the  two  sexes  m. 
their  outward  appearance,  the  male  being  only  half  or 
one-third  the  size  of  the  fon^e,  and  assuming  during 
the  spawning  season  a  bright  blue  coloration,  with  red 
on  the  lower  parts.  This  ush  is  generally  not  esteemed 
as  food,  but  Faber  (Fitch.  Islands,  p.  53)  states  that 
the  lo^nders  oonuder  the  flesh  of  the  mate  as  a  de& 
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cw.^  yety  Mooliar  k  tlio  alnwtine  of  die  bones, 
«kiehiT6Minik,Mid  (Miitamwfitdeiiiomiuaniatter, 
that  tbo  ichthyologists  i^Med  tbe  lump-niAer 
wcaoDg  ^  Mrtilaghioiis  fishes. 

LUND,  a  town  of  Sweden,  in  the  lOn  of  MahnShns, 
fies  at  a  distanee  of  10  miles  by  nil  northeast  from 
Mai9i&  It  u  chiefly  remarkable  for  its  unirmit^, 
the  aeoood  in  Sweden,  founded  W  Chariea  XI.  id 
166<L  vith  faoulties  of  philoaoDhy,  kw,  medicine,  and 
Aeofory ;  the  nnmhw  of  students  ranges  from  500  to 
600.  The  libraiy  contains  about  100,000  T(Jumes  and 
9000  MSS. ,  and  tbeie  are  T^uaUe  ooUectioM  m  udue- 
ckfr  and  natural  history.  Among  the  more  distin- 
gitSned  of  its  profeasora  may  be  mentioned  the  names 
PoiFendorf  and  the  poet  Tegner.  Linnniis  was 
one  of  its  alumni.  The  cathedral,  a  B^rzantine  stroo- 
tam,  dedicated  to  St.  Lawrenoe,  and  aasd  to  be  on  the 
iritole  the  finest  church  in  Scandinavia,  was  founded 
about  the  middle  of  the  11th  century,  and  oonfieorated 
in  1145.  The  ciy^  under  the  transept  and  choir  is 
one  of  the  largest  m  the  world.  The  town  has  little 
ebe  of  interest  to  show.  The  statue  of  T^er  statads 
in  A«  Toner's  Plats,  and  the  house  in  which  he  lived 
fima  1813  to  1826  is  indiokted  by  a  stone  slab  with  an 
inaraiption.  Hie  manufactures  dr  Lund  (woollen  cloth, 
leather,  tobaooo,  sugar,  etc)  are  unimportant  The 
pt^HiIadon  in  Peoember,  1878,  was  13,611. 

Lund  (Londmtm  Oothorum),  the  "Lauda  at  EyTanandl" 
of  the  EgiF*  Saga,  was  in  Egil^  time  (aboot  920  A.  D.)  a 
flactt  tii  couidemble  importance ;  one  gathers  that,  if  not 
actually  a  Mapwt,  it  was  at  least  nearer  the  Sound  then 
than  at  prcacnt.  In  the  middle  of  the  11th  century  it  WM 
made  a  bishopric,  and  in  1103  it  was  advanced  to  the  dig- 
nity of  an  ardiiepiscopal  see,  the  archbishop  receiving 
primatial  rank  over  all  Scandinavia  in  1163.  The  arch- 
bishopof  Upsala  is  now  primate  of  Sweden,  Lond  sinee 
1536  having  been  reduced  to  the  rank  of  an  ordinary  bish- 
opric,  and  loat  ita  qmHidam  title  of  "Metropolis  Danita." 

LONEBURG,  the  chief  town  of  a  district  in  the 
Prussian  province  of  Hanover,  is  mtuated  near  the 
foot  of  a  small  hill  named  the  Kalkberg,  and  on  the 
river  Ibnenau,  14  miles  above  its  confluence  witli  the 
Elbe,  and  30  miles  to  the  southeast  of  Hambttrg. 
Numerous  handsome  mediieval  buildings  testify  to  its 
fiinner  prosperity,  and  psit  of  the  old  town-wall  also 
still  survives.  Of  its  four  (^nrcbes  three — those  of 
St.  John,  St.  Nicholas,  and  St.  Michael — are  large 
and  fine  Gothic  edifices  of  the  14th  and  15th  centuries. 
7*he  principal  secular  buildines  are  the  town-house,  a 
huge  pile  dating  frtan  the  13th  to  the  18th  centuiy, 
the  old  nalace,  and  the  convent  of  St  Michael,  now 
ooQverted  into  a  school.  Lilneburg  owes  ita  importance 
chiefly  to  the  gypsom  and  lime  quarries  of  the  Kalk- 
hetg,  which  afford  the  materials  for  its  cement  works, 
aoa  to  the  productive  salt-spring  at  its  base.  Hence 
the  andoit  sa;rtng,  which,  grouping  with  these  the 
commercial  &cilitie8  afforded  b^  the  bridge  over  the 
Hmenan,  ascribes  the  prospenty  of  Lflnebnig  to  its 
moiu,  /ons,  poTU.  The  mdustries  of  the  town  also  in- 
dude  the  making  of  ironware,  soda,  and  haiidoth. 
Population  in  1680,  1S,045. 

IioneboTg  existed  as  early  as  the  days  of  Chariemagne, 
but  did  not  become  of  any  importance  tul  after  the  erection 
of  a  convent  and  a  castle  on  the  KiUkberg  in  the  10th  cen- 
tuy.  The  decisive  event  however,  in  fixing  its  fbtore 
d«vela|iin«ot  was  the  dssbnetlon,  in  1169,  of  Bardewieok, 
ritsaterl  on  the  Ilmenan  below  Lnneboxg,  and  then  the 
chief  oonunereial  town  in  North  Germany.  Ijunebnrg 
Inherited  its  trade,  and  sabseqaeutly  appears  aa  one  of  the 
kading  towns  in  the  Hanaeatic  League.  From  1267  to  1389 
it  was  the  capital  of  an  ind^endent  principality  of  its  own 
name,  and  it  was  afterwMds  fVeqoently  involved  in  the 
qaaneb  of  the  Quelphic  princes.  It  reached  the  height  of 
iti  prosperity  in  the  IGth  centniy,  and  even  in  the  17th 
waathedepAtforall  the  merebandiae  exported  from  Saxony 
and  Bohemia  to  the  mouth  of  the  Elbe.  The  Q«rmau  war 
of  liberation  in  1813  was  begun  by  an  engagement  with 
the  French  nnder  Oeneral  Morand  near  Lanebai«.  Lane- 
borg  gives  ita  name  to  the  LQnebni^r  Haide  or  Lunebnrg 

>  Hie  "cock-paddle"  was  Ibnneily  esteemed  also  In  Sootland, 
MAfiguies  la  the  AnOgHanr.  diap.  zL 


Heath,  an  inuaenSB  tract  of  maoalaad  oesopylilg  tha  CMler 
part  of  eastern  Hanover. 

compare  Volger,  FUkrv  dtirch  die  SkuU  IMneburg  and  CHHidot- 
buek  der  amU  libMburp,-  also  the  AUeHtiimtr  lim  Oodt  Xtebwy, 

LUN!^ILL£,  the  chief  place  of  an  anondissement 
in  the  department  of  Meurthe  and  Moselle,  BVanoe, 
240  miles  east  of  Paris  by  rail  on  the  line  to  Strasburg, 
stands  in  the  midst  of  meadom  between  the  HeortiM 
and  the  Vezouze  a  litUe  above  their  oonflueooe.  It  is 
a  handsome  town  i^pilariy  built  The  ehatean,  de- 
signed eariy  in  the  18th  CMitujy  by  the  royal  anduteot 
Bofirand,  was  the  favorite  residence  of  Doke  Leopold 
of  Lorraioe,  wbere  he  gathered  round  him  the  academy 
composed  of  eminent  men  of  the  district  It  is- now  a 
cavaliy  barrack.  Lua^ville  has  alwa^  been  an  im- 
portant cavalry  station,  and  has  a  ridmg  school  where 
two  hundred  horsemen  can  exercise  at  the  same  time. 
The  church  of  St.  Jacques,  with  its  two  towers,  dates 
from  the  same  period  as  the  chateau.  The  ehumh  of 
St  Maur,  in  the  Byiantbe  style,  is  but  thirty  ;^ean  old. 
Hie  district  roond  Lun^viUe  is  nuualy  uoualtoral, 
and  the  town  has  a  fine  com  ezdumge.  The  mann- 
factures  include  pottery,  embroideries,  gloves,  oottoo 
doth,  and  cooking  stoves.  Thwe  are  stazeh  wonu  and 
sypsum  kilns,  and  a  oouaderaUe  trade  in  grain,  flour, 
hops,  and  other  agricoltnral  produce.  The  popnlation 
in  1876  was  16,041. 

The  name  of  LuntvUle  Is  derived  fhun  an  andeat  cult 
of  Diana.  A  ncred  ftmntain  and  medals  with  the  effigy  <^ 
this  goddess  have  been  found  at  Leormont,  some  Smiles  east 
of  1^  town.  XionAviUe  formed  park  4tf  Awtraaia,  aodaftu 
various  ehatuMs  fell  to  the  cnwn  of  Lorraine.  A  wsUed 
town  in  the  Middle  Age^  It  suffered  in  the  Thirty  Years' 
War  and  in  the  campaigns  of  Louis  XIV.  from  war  and  ito 
conseqnencee — plagae  and  fimine.  The  town  flourished 
again  nnder  Dnkea  Leopold  and  Stanislas,  on  the  death  of 
the  Iatter<tf  iriuun,  which  took  place  at  LanAv{ll&  Lor- 
raine waa  united  to  France  (1786).  The  ties^  of  Lnn^ 
ville  between  France  and  Anatria  (1801)  oonnzmed  the 
former  power  in  the  poeseesion  of  the  left  bank  of  the 
Rhine.  The  town  was  the  birthplace  of  the  emperoc 
Francis,  husband  of  ICaria  Theren,  and  of  the  painter  Jean 
Girardct 

LUPERGALIA,  one  of  the  most  remaikable  and 
interesting  Roman  festivals.  Its  origin  is  attributed 
to  Evander,  or  to  Romulus  before  he  founded  the  dt^, 
and  its  ceremonial  is  in  many  respects  unique  in 
Roman  ritual.  In  front  of  the  Porta  Somana,  on  the 
w^tem  side  of  the  Palatine  htll,  close  to  the  Ficu* 
Rumiiiala  and  the  Cata  Romidi.  was  the  cave  of  Lu- 
percus ;  in  it,  according  to  the  legend,  the  sbe-wcdf 
bad  suckled  the  twiiu.  aod  the  brcmie  wolf  whidi  is 
still  preserved  in  the  Capitol  was  pkced  in  it  296  B.O. 
But  the  fesdval  itself, 'which  was  held  on  February 
15th  under  the  direction  of  the  ^mm  diaitM,  contains 
no  reference  to  the  Romulus  legend,  whidi  is  probaUy 
later  in  origin  (see  Mommsen  in  Ilermeg.  1881).  The 
celeln^ts,  who  were  called  Lupoid,  offered  in  sacri- 
fice jroate  and  a  dog the  fiamm  diaUs  himself  was 
forbidden  to  touch  either  kind  of  animal^  and  it  can 
hardly  be  doubted  that  the  Lupercal  sacrifice  is  older 
than  the  prohibition.  After  the  sacrifice  two  of  the 
Luperci  were  led  to  the  altar,  their  foreheads  were 
touched  with  a  bloody  sword,  and  the  Mood  wiped  off 
with  wool  dipped  in  nulk ;  then  the  ritual  re^iired 
that  tbc  two  young  men  should  laugh.  The  sacrifidal 
feast  followea,  after  which  the  Luperci  cut  tfajMigsfrom 
the  skins  of  the  victims  and  ran  m  two  bands  round 
the  walls  of  the  old  Palatine  nty,  striking  the  people 
who  crowded  near.  A  blow  from  the  thong  prevented 
sterility  in  women.  These  thongs  were  called 
F^muiy  the  festival  FAntatio,  and  the  day  IHeg 
raeiiu;  bence  arose  the  name  of  the  month  Pelnru- 
ary,  the  last  of  the  old  Roman  year.  The  nearest 
amuogy  in  the  Roman  religion  to  the  LuperoaEa  is  the 
occasional  Ambnrbinm,  in  which  the  victims  were  led 
round  the  walls  of  Rome  and  then  sacrificed.  The 
liuperoalia  waa  aasodatsd  with  the  oiromt  vi  the  Palar 


Digitized  by 


Google 


68  LUPINE-^LU 

tine  dtj,  which  had  been  a  city  hng  before  the  seveD- 
hilled  Kome,  and  the  line  of  the  oloFaUtine  walls  was 
madced  with  Btooes  fiv.  the  lAiperd  to  nm  round. 
Unger  has  proved  that  the  ftstival  was  originally  a 
rite  Decnliar  to  the  tribe  of  the  Kamnes,  the  old 
dwellers  on  the  Palatine,  and  that  it  waa  in  the  3d  cen- 
tury B.a.  widened  to  a  festival  of  the  whole  otty.  It 
ia  probable  that  then  the  whole  ceremonial  was  modi- 
fied: tho  Luperoi,  who  were  originally  chosen  firom 
the  Ramnes  alone,  were  chosen  from  the  whole  body 
of  the  Equitea,  the  people  assembled  round  the  hill, 
and  the  ceremony  of^  scourging  to  avert  sterility  was 
added.  Originally  therefore  the  Luperci.  simply  en- 
compassed the  walls  as  the  victims  did  at  the  Ambur- 
bium,  and  the  ceremonial  connected  with  the  two 
young  meo  has  generally  been  taken  as  a  proof  that 
they  were  at  one  time  aotnall^  saorifioed  aAer  being  led 
round  the  walls,  and  that  a  vicarious  sacrifice  was  after- 
wards substituted  for  the  anment  hunmn  offering.  The 
Lupercalia  was  therefore  a  ceremony  of  purifioatbn 
penbnned  for  the  walls  and  for  the  whole  of  the  old 
Palatine  oity,  from  which  it  follows  that  it  was  dedi- 
cated to  the  peculiar  god  of  that  city.  In  eariy  time 
the  name  of  the  god  was  kept  strictl^  secret,  as  it  was 
unsafe  that  an  enemy  should  kuow  it  and  be  able  to 
invoke  him.  Hence  arise  many  conflicting  statements 
as  to  the  name.  In  later  times,  when  the  bonds  of 
early  reUgion  wore  relaxed,  the  name  became  known. 
The  god  was,  as  Livy  relates,  Inuus,  an  old  Itdian 
deity  Known  chiefly  in  southern  Etmrtaj  where  there 
exited  two  towns  named  Oastram  InuL  He  was  a 
fbrm  of  Qm  supreme  heavea<god,  very  like  Mars  in 
character,  and  the  rites  with  which  his  anger  was 
averted  ma^  be  compared  with  those  of  Zeus  on  Mount 
Pdion  or  with  the  Maimacteria  in  Athens.  The  Lu- 
perci were  divided  into  two  coUegia  called  Quintiliani 
or  Quinetiales  (the  form  is  doubtful,  see  Mommsen, 
Rom.  Fonck.^  l  17)  and  Fabiani ;  at  the  head  of  each 
was  a  magister.  In  44  B.O.  a  third  caU^wmiJuUani^ 
was  instituted  in  honor  of  Julius  Osaoar,  die  fizat  mag- 
ister of  which  was  M.  Antony. 

This  account  follows  in  almost  every  particalar  that  of 
Unger  {BJuAa.  Jfiu.,  1881).  He  derives  Lupeioas  from  lua 
MkApano  In  the  old  sense  of  reetnln,  and  luaas  fh>m  a 
root  seen  in  imbra  or  btebra,  dvaiM/tat  «tc.,  meutlng  to 
avert  or  prohibit,  and  sees  in  the  festival  a  national  cere- 
mony of  the  Palatine  city,  not  with  Usrqaardt  (Bihit. 
8taal»Mrw.,  iii.  421}  a  widened  gentile  coitus  of  the  Fabii 
and  Qninctii  or  Qaintilii. 

LUPINE,  Lupinus,  L.,  a  genus,  of  over  eighty 
species,  of  the  tribe  Genistae  of  the  order  LeguminoscB. 
Species  with  digitate  leaves  range  along  the  west  side 
01  America  from  British  Columbia  to  JBolivia,  while  a 
few  occur  in  the  Mediterranean  regions.  A  few  others 
with  entire  leaTes  are  found  in  South  Carolina,  the 
Cape,  and  Codiin-China  (DC,  /W.,  iL  p.  406; 
Benth.  and  Hook.,  Gen.  Pi,  I  480).  Theleavesare 
remarkable  for  "steeping"  in  three  different  ways. 
From  being  in  the  form  of  a  horizontal  star  by  day, 
the  leaflets  either  fall  and  form  a  hollow  cone  with  thor 
bases  upwards  {L.  pihmu),  or  rise  and  the  cone  is  in- 
verted {L.  luteus),  or  else  the  shorter  leaflets  &I1  and 
the  longer  rise,  and  so  together  form  a  vertical  etai 
(mauysp.);  the  object  in  every  case  being  to  protect 
the  surfaoBs  of  the  leaflets  from  radiation  (Darwin, 
Movemmt»  of  PI.,  p.  340).  ■  The  flowers  are  of  the 
osnal  "papilionaceons  "  or  pea-like  form,  blue,  white, 
purple,  or  yellow,  in  long  termini  spikes.  The 
stamens  are  monadelphous  and  bear  dimorphic  anthers. 
The  species  of  which  eariiest  mention  is  made  is  proba- 
bly L.  Termw^  Forsk.,  of  E^pt.  This  is  posnUy  the 
^Ptv6o(  of  Homer  (/Z.,'xui.  589).  It  is  no  longer 
found  in  Greece,  but  is  extensively  cultivated  in  Egypt 
Its  seeds  are  eaten  b^  the  poor  afler  being  steeped  in 
water  to  remove  their  bitterness ;  the  stems  furnish 
fuel  and  the  best  charcoal  for  gunpowder  (Pick.  Chron. 
HisL  of  PL,  183).  Two  other  species  appear  to  have 
6een  oultivated  by  the  andients,  L.  aativus  {aibut,  L. ) 


EUT  CAVERN. 

allied  to  L.  Termu,  uid  L.  kvnUut,  L.,  this  latter 
only  about  Sparta  (Fide,  L  c,  p.  202) ;  L,  anguMt- 
tfoiiia,  was  a  oom-neld  weed,  the  Stp/ut  iypiac 
of  Diowondes.  TheOip/toc  ?/upoc  was  used  to  oonnter- 
act  the  effects  of  drink  (Atheo.,  65,  C).  The  aeeda 
were  used  as  money  on  the  Mage  (Plant,  i^en.,  3^  2, 
20:  Hor.,  L7,  23).  L.  oZ&us^  L.,  was  alsocultiva- 
ted  as  a  field  lupine,  the  L.  satxuus  of  the  Romans, 
referred  to  by  Cfato,  R.B.,  34,  2;  Virgil,  Georg.,  L 
75 ;  Pliny,  xviiL  36,  etc  In  1597  Gerard  {fferbaUy 
p.  1042)  writes:— "There  be  diners  sortes  of  the  flat 
Beane  called  Lupine,  some  of  the  garden,  and  othen 
wild  "  ;  and  he  ngures  three  spedes,  X>.  tatama  (now 
L.  cdhv*,  L.),  L.  hUeut,  L.,  and  X.  varita,  L.  Few 
species  are  in  cultivation  now,  but  the  varieties  are 
very  numerous  (eee  Paxtou's  BoL  Diet. ,  p.  345  ;  Hems- 
ley  B  Sand.  ofMarcb/  Treet,  etc,  p.  115).  OfspetMl 
now  grown,  L.  oZ&iu,  L.,  is  still  extensively  cultivated 
in  Italy,  Sicily,  and  other  Mediterranean  countries  for 
forage,  for  ploughing  in  to  enrich  the  land,  and  for  iti 
round  flat  seeds,  whioh  form  an  article  of  food.  This, 
as  well  as  the  other  two  mentioned  by  (jlerard,  have 
been  superseded  as  garden  flowen  by  the  American 
tmed^  L.  cahoreuM,  Sims,  and  L.  poiyphj^buy 
from  CiaUfomia ;  L*  vemcolor  ami  L.  Comentofiu,  ftom 
Peru. 

LUBAT  CAVERN,  in  Page  oounty,  Virginia, 
United  States,  35'  N.  lat  and  78°  11^  W.  .tong., 
is  1  mile  west  of  the  village  of  Luray  on  the  Shenan- 
doah Valley  Rulroad.  The  valley,  here  10  milee  wide, 
extends  from  the  Blue  Ridge  to  the  Massaoutton 
mountain,  and  displays  remarl^^y  fine  scenery. .  These 
ridges  lie  in  vast  tolas  and  wrinkles ;  and  elevations  ia 
the  valley  are  often  found  to  be  pierced  by  flrosion. 
Cave  HiU,  300  feet  above  the  water-level,  had  long 
been  an  oq'ect  of  local  interest  on  account  of  its  pita 
and  hollows,  or  sink-holes,  through  one  of  which, 
August  13,  1878,  Mr.  Andrew  J.  Campbell  and  others 
entered,  thus  discovering  the  extensive  and  beautiful 
cavern  now  described. 

Geologically  oonsidered,  the  Luray  cavern  does  not 
date  bf^nd  the  TerUaiy  period,  though  cazred  from 
the  Silurian  limestone.  At  some  period  long  subse- 
quent to  its  ori^nal  excavation,  and  idler  many  large 
stalactites  had  grown ^  it  was  completely  filled  with 
glacial  mud  charged  with  add,  whereby  the  dripstone 
was  eroded  into  singulariy  grotesque  shapes.  Aftei 
the  mud  had  been  mostly  removed  by  flowing  water, 
these  eroded  forms  remained'  amid  the  new  growths. 
To  this  contrast  may  be  ascribed  some  of  the  most 
striking  scenes  in  the  cave.  The  man^  and  extraordi- 
nary monuments  of  aqueous  energy  ludude  maadve 
columns  wrenched  from  their  place  in  the  ceiling  and  * 
prostrate  on  the  floor ;  the  hoDow  column  40  feet  high 
and  30  feet  in  diameter,  standing  erect,  but  pieroed  1^ 
a  tubular  paasags  from  top  to  bottom ;  the  leaning  ool- 
umu,  neany  as  large,  nndermined  and  tilting  like  the 
campanile  of  Pisa ;  the  organ,  a  duster  of  stalactites 
^pped  points  doTrnward  and  standing  thus  in  the 
room  known  as  the  cathedral :  besides  a  vast  bed  of 
disintegrated  oarbonates  left  the  whirling  flood  in 
it8  retreat  through  the  great  space  called  the  Elfin 
Ramble. 

The  atalactitic  display  exceeds  that  of  any  other 
cavern  known,  and  there  is  hardly  a  sqiuue  yard  on 
the  walls  or  ceilings  that  is  not  thus  ornamented.  The 
old  material  is  yeUow,  brown,  or  red ;  and  its  wavy 
surface  often  shows  ayen  like  the  gnarled  cratn  <n 
costly  woods.  The  new  stalactites  growing  from  the 
old,  and  made  of  bard  oarbonates  that  had  already  , 
once  been  used,  are  usually  white  as  snow,  though 
often  pink,  blue,  or  amber-colored.  The  size  attuned 
by  single  specimens  is  surprising.  The  Empress  Col- 
umn is  a  stalagmite  35  feet  high,  rose-colored,  and 
elaborately  draped.  The  double  column,  named  from 
Professors  Henry  and  Baird,  is  made  of  two  fluted  pil- 
lars side  by  side,  the  one  25  and  the  other  60  reet 
luigh,  a  mass  q£  snowy  alabaster.   Several  stalao- 
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titw  in  the  Giut  Hall  exoeed  SO  feet  in  length.  The 
■uOer  pendants  are  innuinenibte ;  in  the  eanopy 
above  the  Imperial  Spring  it  ia  eetimated  that  40,000 
an  TisUe  at  onoe. 

The  "caaoades"  pointed  out  are  urondeifol  fonna- 
tbos  like  foaming  oataraota  oaofht  in  mid-air  and 
transformed  into  Bulk-wMte  or  amher  alabaster.  The 
Ohaloedonv  Cascade  di^lays  a  variety  of  colors. 
Brand's  '(W»de,  irhioh  is  the  finest  of  all,  being  40 
feet  high  and  30  foet  «ide|  is  unsullied  and  waz-like 
vhite^  eac^  ripple  and  bnided  rill  eeeming  to  have 
been  polished. 

The  Swords  of  tiie  l^tans  are  monstroas  Mades, 
eight  in  number,  50  feet  long,  3  to  8  wide,  hollow, 
1  to  2  feet  thick,  but  drawn  down  to  an  extremely 
thin  odge.  and  filling  the  oavem  with  tones  like 
tolling  bells  when  stmok  heavily  the  hand. 
Their  orinn  and  also  Uiat  of  certain  so-oalled  scarfs 
and  Uanketa  exhiUted  is  fVom  oubonatcB  depos- 
ited by  water  triokling  down  a  skiing  and  oorrugated 
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1.  Th«  VeiUbula.     12.  Tltaiila'i  Veil. 
X  Wuhlnston's  PC- 18.  Bancen's  Tent 
lar. 

a  Flower  Qarden. 
4.  Amphitheatre. 


2L  Loat  Blanket 
26.  Helen's  BcarC 
14.  Tbs  Organ.          26.  Chapman'i  Lake. 
I&.  Tower  of  BabeL   27.  Broaddua  Lake. 

16.  Einpreas  Column.  28.  Castlea    on  the 

17.  UoUow  Colnmn.  Bhln& 

18.  HeaiT-Bainl  Col-  29.  Imperial  Spring, 
nmn.  80,  The  Skeleton. 

FU-  U.  Cbalcedonr  Caa-  81.  The  Twin  lakea. 
cade. 


a  Natural  Bridge. 
«.  Fiah  Market 
7.  CiTvtal  Spring. 
L  Proaeridne'f  ~ 
lar. 

f .  The  Spectral  Col-  20.  Coiml  Spring. 

omn.  21.  The  Dragon. 

UL  HoTOT^  BaloooT.  22.  Bootjack  Allor. 
U.  ObaroQ'B  Orot      28.  Sealr  Column. 


82.  The  Engine  Room. 
88.  Uiller'i  Room. 
84.  Bawsa  Cabinet 
86.  Specimen  Aveane. 
88.  Piopoeed  Exit 


rfaoe.  Sixteen  of  these  alabaster  scarft  hane  side 
by  side  in  Hovejr's  Baloony,  three  white  and  fine  as 
crape  shawls,  thirteen  striated  like  agate  with  every 
shade  of  brown,  and  all  perfectly  translucent  Down 
the  edge  of  eaeh  a  tiny  riU  glistens  likesilverj  and  this 
ii  the  ever-plying  shutUe  that  weaves  the  fkiry  fat^a 

Stieams  and  true  sprint  are  absent,but  there  are  hon- 
dMs  of  basins,  varying  nrom  1  to  50  feet  in  diameter, 
and  ftom  6  inohee  to  15  &et  in  depth.  The  water  in 
them  is  exquisitely  pure,  except  as  it  is  impregnated 
by  the  carbonate  of  umej  which  often  forms  concretions, 
called,  aooording  to  their  size,  pearls,  eggs,  and  snow- 
balla.  A  large  one  is  known  as  the  cannon  ball.  On 
fracture  these  spherical  growths  are  found  to  be  radi- 
ated in  structure. 

Calcite  ciTstals,  dnii^,  feathery,  or  fem-Iike,  line  the 
ndee  and  bottom  of  every  water-filled  earity,  and  indeed 
eonatitate  the  substance  of  which  they  are  made.  Varia- 
tima  (tf  level  at  diffieoBnt  periods  are  marked  by  rings, 


ridges,;and  ruffled  margins.  These  are  stvonglymariced 
about  Broaddua  Lake,  uid  the  curved  ramparts  of  the 
GasUes  on  the  Rhine.  Here  also  are  poliwed  atalag- 
nutes,  a  rich  buff  slashed  with  white,  and  others,  like 
huge  mushrooms,  with  a  velvety  coat  of  red,  purple, 
or  olive-tinted  cryistals.  In  some  of  the  snLalter  basos 
it  sometimes  happens  that  when  the  excess  of  carbonic 
add  escapes  rapioly  there  is  formed,  besides  the  crystal 
bed  below,  a  film  above,  shot  like  a  sheet  of  ice  acroaa 
the  surface.  One  pool  12  feet  vide  is  thus  covered  so 
as  to  show  hub  a  third  of  its  surface.  The  quantity  of 
water  in  the  cavern  varies  greatly  at  different  seasons. 
Hence  some  stalactites  have  their  tips  under  water 
long  enough  to  allow  tassek  of  crystals  to  grow  on 
them,  whwh,  in  a  drier  season,  are  again  coated  over 
wiUi  stalactaUo  matter;  and  taus  ringular  distortion! 
are  oocaraoned.  ContignouB  stalactites  are  often  in- 
wrapped  thus  till  they  assume  an  ^most  globular  form, 
through  which,  by  making  a  section,  the  orimary  tubes 
appear.  Twig-IUce  projections,  lateral  out-growths 
to  which  the  term  helictite  has  been  ap- 
plied, are  met  with  in  certain  portions  of  the 
cave,  and  are  interesting  by  their  strange  and  un- 
couth contortions.  Their  presence  is  partly  due 
to  the  existence  of  a  diminutive  fungus  peculiar 
to  the  localitjr,  and  deugnated  from  Its  habitat 
Mucor  stalactitu.  The  Toy-Shop  is  an  amnmng 
collection  of  these  freaks  of  nature. 

The  dimensions  of  the  various  chambers  in- 
eluded  in  Luray  Cavern  cannot  easily  be  stated, 
on  acoount  of  toe  great  irregularity  of  their  out- 
lines. Their  nze  may  be  seen  from  the  diagram 
on  p.  69.  But  it  should  be  understood  that  there 
are  several  tiers  of  galleries,  and  the  vertical 
depth  from  the  highest  to  the  lowest  is  260  feet 
The  tract  of  100  acres  owned  by  the  Luray  Cave 
Company  covers  all  p<»Bible  modes  of  entrance; 
and  the  explored  area  is  much  less  than  that 

The  wirters  of  this  cavern  appear  to  be  endrcly 
destitute  of  life ;  and  the  existing  &uua  is  quite 
meagre,  oomiHiung  only  a  few  bata,  rata,  mice, 
spid^  flies,  and  small  centipedes.  When  the 
cave  was  first  entered,  the  floor  was  covered  with 
thousands  of  tracks  of  raccoons,  wolves,  and 
bears, — most  of  them  probably  made  long  ago,  as 
impressions  made  in  the  tenacious  day  that  com- 
poses moat  of  the  cavern  floor  would  remain  un- 
changed for  centuries.  Layers  of  excrementitious 
matter  appear,  and  also  many  small  bones,  along 
with  a  few  largd  ones,  all  of  existing  species. 
The  traces  of  human  ootnipation  as  yet  discovered 
are  pieces  of  oharooal}  ffints,  moccasin  tracks, 
and  a  ringle  skeleton  imbedded  in  stak^ite  in 
one  of  the  chasms,  estimated  to  have  lam  where 
found  for  not  more  than  five  hundred  years, 
judging  from  the  present  rate  of  stalagmitio 
growth. 

The  temperature  is  uniformly  54**  Fahr.,  ooin- 
(sding  with  that  of  the  Mammoth  Cave,  Ken- 
tucky. The  air  is  very  pure,  and  the  avenues  are  not 
uncomfortably  damp. 

The  portions  open  to  the  public  are  now  lighted  by 
electric  lamps.  The  registered  number  of  visitors  in 
1881  was  12,000.  (h.  a  H.) 

LUB6AN,  a  market  town  in  the  coun^  of  Armagh 
and  province  ot  Ulstar.Irdand,  is  utuated  a  fevmilee 
south  of  Loach  Neago,  and  20  miles  southwest  of 
Belfast  bv  rail  It  consists  principally  of  one  spadous 
and  well-built  stroet  The  parish  church  of  Shankill 
has  a  finely  proportioned  tower.  The  other  principal 
public  buildings  are  the  town-hall,  the  meohanics'  in- 
stitute, the  model  school,  and  the  Unen-hall.  Contigu- 
ous to  the  town  is  Brownlow  House,  a  fine  EUaabethan 
structufe,  the  seat  of  Lord  Lurgan.  Of  late  years  the 
linen  trade  of  the  town  has  much  increased^  and  there 
are  also  tobacco  frtotories  and  coach  factones.  Prom 
7774  in  1861  Uie  popuhUion  increased  in  1871  to  10. 
632,  but  in  1881  it  was  only  10,184. 
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tMxgm  wu  bailt  bj  WilU»m  Brownlow,  to  whom  »  grant 
of  the  town  wu  made  hy  James  I.  In  1619  it  conslated  of 
AFrty-twohmMs,  all  inhabited  brSngllih  settlen.  It  waa 
buned  by  tha  tnaargeata  in  1641,  and  agalD  bj  the  troopa 
«r  James  n.  After  its  nafeoratka  in  lOBO  a  vataat  for  a 
oAxkeC  and  fidr  was  obtained. 

LURISTAN,  or  LnRisrvCN,  a  proTinoe  of  western 
Persia,  with  ill-aefined  limita,  but  lying  mainly  between 
sr  and  33°  N.  lat  aod  between  47"  and  S2°  E.  lon^., 
and  bounded  N.  and  £.  by  Irak-Ad^emi,  S.  by  Faisis- 
tan,  W.  by  Khuzistan  and  the  Turkigh  vilayet  of 
Baghdad.  It  thus  stretches  northwest  and  southeast 
some  miles,  with  a  mean  breadth  of  70  miles  and 
an  area  of  rather  less  than  20,000  square  miles.  The 
surface  is  mostly  mountunous,  beine  oooupied  in  the 
wcat  by  Pushtri-koh  range,  which  forms  the  fron- 
tier line  towards  Turkey,  in  the  east  the  Bakhtiari 
(Zsgns)  ran^,  which  nun  northwest  and  southeast, 
thus  oonnecbng  the  Kurdistan  with  the  Kuh-Binaror 
Fannstan  hignland  systems.  Between  the  parallel 
Pnsht-i-koh  and  Bakhtiari  chtuns  there  stretch  some 
naturally  fertile  plains  and  low  hilly  districts,  which, 
however,  are  httie  cultivated,  although  well-watered  by 
the  Karun,  Dizful^and  Kerkbah,  the  three  chief  rivers 
of  the  province.  There  are  two  main  divisions — ^Luri 
Bocui^,  or  *'  Great  Luiistan,"  cpmpriKng  the  Bakh- 
tiari highlands  westwards  to  river  Bisiul,  and  Luri 
Knchak,  or  "Little  Luristan,"  stretching  thence  to 
Khuzistan  and  Turkey.  The  Utter  is  agun  divided 
into  thePesh-koh  andPusht-i-koh  districts  ("before" 
and  "behind"  the  mountains),  and  Dotwithstanding 
its  name  is  ^  &r  the  most  populous  and  productive 
of  the  two.  BrOm  the  I2th  to  the  I7tfacenturyit  formed 
an  independent  principality  under  hereditaiy  rulers 
wiUi  ihe  title  of  atabeg,  the  last  of  whom  was  de- 
posed by  Shah  Abbas,  and  thegovemmeut  transferred 
to  Husen  Khan,  chief  of  the  Faill  tribe,  with  the  title 
of  "  vali."  His  descendants  are  still  at  the  head  of 
the  administration;  but  the  power  of  the  vaUa  has 
been  much  reduced  since  the  transfer  of  the  Pesh-koh 
district  to  Kirmanshah. 

Lliriat&n  takea  its  name  from  the  Luri,'  a  seml-nomad 
feople  of  Iranian  stock  and  speech,  who  still  form  the  vast 
■Mjorily  of  the  praQlation.  Great  uncertainty  has  hither- 
to prevailed  reguding  the  nomcndatare,  the  main  divisiona 
and  the  true  i&nity  of  the  Lari  to  the  other  branches  of 
the  Iranian  family.  Thns,  from  the  name  of  the  present 
ruling  clan  all  the  tribes  of  Lnri  Kaoliak  are  commonly 

Kken  of  as  "  Faili,"  a  term  which  is  now  r^ected  by  the 
ih-koh  tribes,  and  which.  If  used  at  all  as  a  general 
ethnical  expreteion,  ought  to  be  restricted  to  those  of  Pnaht- 
i-koh,  still  under  the  rule  of  the  vali.  The  classifications 
of  Layard,  Bawlinson,  and  A.  H.  Schindler  differ  materi- 
ally, while  contradictoty  statements  are  made  by  well- 
informed  writers  regarding  the  physical  and  linguistic 
lelationt  of  the  Luri  to  the  neighboring  Kurds  and  Per- 
siaiiB.  From  a  carelbl  consideration  of  the  available  evi- 
deaca  it  would  appear  that  the  Lari  are  the  tme  abo- 
rigines of  their  present  domain,  where  they  occupy 
an  intermediate  position  between  the  Kords  and  Per^ 
tiana,  but  resembliog  the  former  mnch  more  than  the 
latter  in  speech,  temperament,  social  habits,  and  pfaysi- 
eal  appeaiance.  Although  they  themselves  nject  the 
name  of  Kurd,  the  two  languages  are  essentially  one,  so 
tiiat  the  natives  of  Kirmanshah  and  Dizfhl  have  little  dif- 
ficulty in  conver^g  together.  Like  the  Kurds,  they  are 
also  of  a  restless  aod  nnrnlj  disposition,  averse  from  a 
settled  life,  still  dwellers  in  tents,  mostly  owners  of  flocks 
and  herds,  holding  agricultnie  in  oontempt,  and  of  preda- 
tory habits.  "  In  appearance  the  Bakhtiari  look  rather 
fierce,  owing  probably  to  the  mode  of  life  they  lead  ;  the 
features  of  their  fitoes  are  cast  in  a  rough  mould,  bat  al- 
though coarse  they  are  in  general  regular.  Their  black 
^ea  look  wild  and  azpreasive,  and  the  two  black  tufts  of 
ulr  behind  their  ears  give  them,  if  possible,  a  still  darker 
appearance.  They  are  muscular  boilt,  and  are  chiefly  of  a 
middle  stature  "  (E.  Balfour).  In  a  word,  the  Luri  must 
be  claned  anthropoktgicaily  in  the  same  group  as  the 
Ktnda.  Ihsy  an  ncellent  stock  bceedeia,  and  thair 
bonsB  and  mules  an  ngatded  aa  Ihe  very  best  In  Persia. 

1  Not  to  be  cuifiounded  with  the  Luri  or  Lori  of  Balnehltfan 
and  Bind,  tinkers,  bards,  stroUins  mUutrelBw  etc  betraying  a 
"  marked  aifinlqr  to  the  Oipsles.of  Xurope  "  (Potlinger). 
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Of  the  mnles,  about  a  thousand  an  aannally  exported  to 
the  surrounding  proviocea.  Most  of  the  haid  work  is  left 
to  the  women,  who  tend  the  ftoelcs,  till  the  little  laud  ander 
cultivation,  tnad  out  theoom,  and  weava  the  carp^a, 
<  black  goat-hair  tents,  and  horse  cloths  for  which  Lartetan 
is  famous.  The  men  pat  titeir  hands  to  no  uaeftil  wwk,  go 
about  armed,  and  an  always  ready  for  a  Ccraj.  Theix 
constant  intertribal  fonds  noder  the  oonntry  unsafe 
for  trade  and  tnvel,  while  their  nvolta  against  the  oentiml 
government  often  cause  a  total  intsnuptlon  of  oommnni- 
cation  between  the  several  districts,  'nils  evil,  howeTor, 
has  somewhat  abated  since  the  triM  obiefs  have  been  csas- 
pelled  to  give  hoatagea  as  security  for  their  good  behavior. 

Outwardly  ICohsiiunedans  of  the  Shiab  sect,  the  L6ri 
show  little  venentlon  either  for  the  Pn^et  or  the  Koran. 
Tlieir  religion  seems  to  be  a  curious  mixture  of  Ali-IIahlam, 
iuvolving  a  belief  in  sccceasive  incarnations  and  the  wor- 
ship of  we  national  saint,  Baba  Bucurg,  eombined  wiUi 
many  mTsterions  rites,  sacrifices,  and  secret  meetings  oat- 
taiuiy  anterior  to  Islun,  and  poasibly  traoaable  to  the 
ancient  rites  of  Uithns  and  Analtia. 

The  chiefk  u^oy  almost  unlimited  authority  over  theit 
subjects,  and  the  tribal  organization  is  strongly  marked  by 
the  feudal  spirit. 

The  total  population  of  Luristan  Js  about  320,000,  and 
the  average  revenue  nearly  £40,000  steriing, 

LUSATIA  (German,  Zaunte)  is  a  oommon  name 
applied  to  two  neighboriag  districts  in  Grennany, 
Lusatia  Superior  audLusatia  Inferior  (Oberlausitz  ana 
NiederlausitzV,  belonging  in  part  to  I^vssia  and  in  part 
to  Saxony,  llie  countiy  now  known  as  Upper  Lusatia 
was  occupied  in  the  ?th  century  b^  the  Mildeni,  a 
Slavonic  tribe,  hi  the  10th  century  it  was  annexed  to 
the  German  kingdom  by  the  ma^^vea  of  Mdssm. 
and  from  this  rime  for  aereiml  centuries  it  was  called 
Budissin  (Bautzen),  from  the  name  of  the  DTiudpal 
fortress.  In  the  11th  and  I2th  coitories  Budiseon 
changed  hands  several  times,  being  connected  at  dif< 
ferent  periods  with  Mdssen,  Poland,  and  Bohemia. 
The  emperor  Frederick  I.  granted  it  in  1158  to  King 
Ijadislausof  Bohemia,  and  under  him  and  his  imme- 
diate successors  it  was  largely  colonited  by  Gmuan 
immigrants.  Between  1253  and  1319  it  belonged  to 
Brandenburg,  to  the  margrave  of  which  it  was  given 
in  pledge  by  King  Ottooir  IL  of  Bohemia ;  and  in 
1268  it  was  divided  into  an  eastern  and  a  western 
part— Budisun  proper  uid  GSriiU.  In  1319  Budisma 
proper  was  restorea  to  Bohemia,  which  also  recovered 
Gonitz  in  1346.  It  was  during  this  period  that  the 
fortunes  of  Budissin  were  associated  with  those  of  the 
country  afterwards  called  Lower  Lusatia,  but  originally 
Lusatia.  It  was  inhabited  by  a  Slavonic  tribe,  the 
Lusici,  and  reached  in  the  earliest  times  frt>m  the 
Black  Sister  to  the  Spree.  The  Lusici  were  conquered 
by  Margrave  Gero  in  963,  and  their  land  was  soon 
formed  into  a  separate  march,  sometimes  attached  to, 
sometimes  independent  of,  the  march  of  Meissen,  In 
1303  it  passed,  as  Budissin  had  done,  to  Brandenburg, 
and  in  1373,  after  several  changes,  it  fell  into  the 
hands  of  the  emperor  Charies  IV.  as  king  of  Bohemia. 
Buriuf^  the  JSussite  wars  the  people  of  Lusatia  and 
Budissin  remained  loyal  to  the  Roman  Catholic  Church, 
and  in  1467  they  recognized  as  their  soverdgn  King 
Matthias  of  Huneary.  Twenty-three  years  later  they 
were  again  united  to  Bohemia,  but  in  the  meantime 
they  had  received  from  the  Hungarian  Government 
the  names  which  they  have  since  retained.  In  the 
16th  century  the  Reformation  made  way  rapidly  in 
Upper  Lusatia,  and  the  majority  of  the  people  beouue 
Protestants.  The  two  countries  were  conquered  in 
1620,  with  the  sanction  of  Ferdinand  IL,  by  theSszon 
elector,  John  George  I.,  to  whom  they  were  ceded  in 
1635,  the  emperor  as  king  of  Bohemia  retuning  a  c^ 
tain  supremacy  for  the  purpose  of  guarding  the  rights 
and  privileges  of  the  Komaii  Catholic  Church.  In 
181 5  the  whole  of  Lower  Lusatia  and  the  half  of  Upijer 
Lusatia  were  transferred  from  Saiony  to  Prussia. 
Lower  Lusatia  has  395,800  inhabitants,  of  whom  50,000 
are  Wends ;  the  portion  of  Upper  Lusatia  belonging 
to  Prussia  has  243,500  inhabitants,  of  whom  32,000 
are  Wends.   There  an  300,000  iohabitanta,  inolndiiig 
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50,000  Wads,  in  Saxon  Upper  Luulu.  Lam  nlatr 
ing  to  UiifMr  Lnsativwliioh  are  psBMd  W  the  SaxoB 
I^u&uneot,  nmt  ttiH  be  nil)iiiitt«d  to  the  Lwatiaa 

diet  at  Bautzen.   

LUSHAI  0&  EUKI  m.JA  a  wild  and  imMi^ 
fecdy  known  tract  of  country  on  t£e  northeast«ni  ffon- 
Imx  of  BuUa,  eztendinff  along  the  southern  border  of 
the  Assam  oistriet  of  Gfi^ir  and  the  eastern  border 
of  the  Beni^  distnct  of  ChittagoDg.  On  the  east,  tite 
Lesfa^i  HiuB  sbctdi  away  into  the  unexplored  moun- 
tains of  Indqmident  Bnrmah.  This  exLensiTe  region 
is  ooonpied  by  a  numerous  fiunily  of  tribes  known  to  ns 
indifferent^  as  Lnsbiis  or  Kiikis.  All  these  tribes 
are  ruunadie  in  their  habits,  and  subject  to  Buocessive 
waves  of  migration.  It  is  said  that  at  the  present  time 
the  entire  race  of  the  Lush&is  is  being  forced  south- 
wwds  into  British  tcnitoiy  under  presqire  lirom  the 
Soktis, » tribe  adraodng  upon  them  firom  Independent 
Bnrmali.  Tb»  prineipiu  characteristic  common  to  all 
the  liBBh&B.  and  in  which  they  markedly  differ  from 
ihe  odwr  (ribee  on  the  Assam  frontier,  is  their  feudal 
o^aniaation  nnder  hereditary  chie&.  Each  village  is 
under  the  military  command  of  a  chief,  who  most  come 
of  a  oertain  royal  stock.  The  chief  exercises  absolute 
power  in  the  village ;  and  his  dknity  and  wealth  are 
maintained  by  a  large  number  of  slaves  and  by  fixed 
eoBtribotions  of  labor  &bm  his  free  subjects.  Cfultiva- 
tion  ia  carried  on  aooording  to  the  nbmadic  system  of 
tillage  on  temporary  deannga  in  the  Jungle ;  but  the 
main  oecapation  of  the  people  is  huiitmg  and  warfare. 

From  the  earliest  timee  tha  LoshUa  have  been  notoriooa 
ibr  their  BangainaTT  laids  into  Britiah  territory,  which  are 
laid  to  be  insfeiBatM  hy  their  desire  to  obtain  hiiman  heads 
te  oM  at  thafr  flmenJ  cenmoniea.  The  first  of  which 
we  luhve  reooid  was  in  1777.  In  1849  a  oolony  of  Lushes 
settled  within  Otchir,  was  attacked  by  their  ind^ndent 
kinsmen*  and  forced  to  migrate  northwards  aorosB  the 
Baiftk  river,  where  tb(7  now  live  as  peace^le  British  sab- 
Jects,  and  are  known  as"  Old  Knkis.^  In  1800  a  i^d  ms 
made  upon  Tipperah  district,  in  which  186Beng&lf  villagers 
were  iiinnnai  i  ml  and  100  carried  away  hito  captivity.  Be- 
tribotive  eiQieditiooa,  oontistiiig  of  sniaU  tatctB  of  sepoys, 
wna  xapeatMly  sant  to  piuiiah  these  raids,  but,  owing  to 
the  diffieolt  natnie  of  the  eonntry  and  the  ftigitive  tactics 
of  the  enemy,  no  permanent  advantage  was  gained.  At 
last  the  disturbed  state  of  the  frontier  attracted  the  atten- 
tion of  the  supreme  govranment.  A  military  demossfera- 
tlon  ia  19BB  bad  ratiiely  &Ued  in  its  olfject.  Bel:^ng 
upon  tiieiT  belief  In  the  impnwtleable  ehaneter  <tf  their 
native  country,  the  Loshiis  made  a  series  of  simnltaneoos 
attacks  in  Jauoary,  1671,  npos  bitish  villages  in  Cicfaiir, 
Svlhet;  and  Tinterah,  as  well  as  on  the  independent  state 
of  Hanipor.  The  outpost  of  Monierkh&l  reMlled  a  nom- 
ber  of  attacks  lasting  through  two  da^s,  made  by  a  second 
body  of  Lnshaia  from  the  eastern  trib^  who  finally  retired 
with  a  large  amount  of  plaQder,  inelodlng  manj  coolies 
and  guns.  Lord  Hmjo,  the  viceroy,  resolved  to  make  a 
vigorous  efibrt  to  atop  those  inroads,  once  and  for  alL  A 

Cnitive  expedition  was  organised,  composed  of  two  Giirkha 
tt^ons,  two  Puiyab  and  two  Bengal  native  infantry  xegl- 
menta,  two  companies  of  sappers  and  miners,  and  a  detach- 
ment of  the  Pesh&war  mountain  battery.  This  little  army 
WBB  divided  Into  two  columns,  one  advancing  flrom  CMehfix 
and  the  other  ttom  the  Chittagoi^  Ado.  Both  colnmns 
were  completely  sncosasftil.  The  resistance  of  the  Lnah&is, 
though  ofastinate  in  part^  was  completely  overcome,  and 
the  chiefii  made  their  penonal  submission  and  accepted  the 
terms  offered  them,  fjpwards  of  one  hundred  Bri^sb  sub- 
jects were  liberated  firom  captivity.  The  actual  British 
loss  in  fighting  was  very  small,  bat  a  large  number  of 
soldiers  and  eamp-foUowen  died  from  cholera.  Since  this 
eiqpedition,  the  Loshiis  have  remained  quiet  along  the 
«atire  fiiontier,  and  active  measures  have  been  token  to 
open  oonunercial  intercourse  between  them  and  the  people 
w  the  plains.  Uany  Msir«  have  been  established  for  this 
pnzpose,  and  trade  by  barter  ia  now  freely  carried  on. 

LUSTRATION  is  a  term  that  includes  all  the 
methods  of  purification  and  expiation  among  the 
Greeks  and  nomaos.  Among  the  Greeks  there  are 
two  ideas  dearly  distinguishable — that  human  nature 
■iMt  piuify  itself  from  gnOt  before  it  is  fit  to  enter 
into  coDuntinioD  with  God  or  even  to  associate  with 
■en  {Katatpu  t6Bai>o^),  and  that  guilt  most  be  expiated 
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Tolwutarily  by  certain  ptoeesses  which  God  has  revealed 
in  order  to  avoid  the  puntahmrat  that  must  otlmwiae 
overtake  it  (iAoo/ttfr).  It  is  not  posnble  to  make  aoch 
a  duttinotion  among  the  Latin  terms  /uf^raAM,  Bi«c«ib, 
jnoTnenta,  earimtnUcBy  and  evw  among  the  Greeks  it 
IS  not  ocHiBstentl;^  observed.  Hie  eoneeptioB  of  b& 
never  renehed  a  high  monl  stnodud,  and  the  mediodi 
of  lustration  are  puray  ritoalistie.  Guilt  and  impnritgr 
aroae  in  varioiu  ways ;  among  the  Gtedcs,  besides  tiw 
general  idea  that  man  is  always  in  need  of  purifieatnm, 
toe  spedfls  of  guilt  most  insisted  on  by  rdigton  are  in- 
curred by  murder,  by  touching  a  dead  body^  by  sexual 
inteieoune,  and  by  seeing  a  prodigy  or  Bogn  of  the 
divine  wilL  The  last  three  of  these  spring  frmn  the 
idea  that  man  had  been  without  piepatatioD  and  in  an 
improper  manner  brooght  into  common tcatioa  with 
God,  and  was  theisfoie  guilty.  The  first,  which  iie 
v<dv«8  a  really  moral  idea  of  gndt,  it  fhr  man  importaat 
than  the  others  in  Hdknio  religion.  Anong  the 
Boaaans  w«  hear  more  of  the  last  species  of  impnritr  i 
in  general  die  idea  takes  the  form  that  aft^  some 
grei^  disaster  the  people  become  convinoed  that  some 
guilt  has  been  inonrred  somewhere  and  mnst  be  «x- 
piated.  The  methods  <rf  purification  consist  in 
monies  performed  with  water,  fire,  air,  or  earth,  or  with 
a  branch  of  a  sacred  tree,  especialiy  of  Um  lanrel,  and 
also  in  sacrifice  and  other  ceremoniaL  Before  entering 
a  temple  the  worshipper  dipped  hb  hand  in  the  vase 
of  holy  water  {irtptp^vHipiov,  aqua  hutraliM)^  whidi 
stood  at  the  door ;  befoi-e  a  sacrifioe  bathing  was  a 
common  kind  of  purification;  salt-water  was  more 
efiicadona  than  fresh,  and  the  celebzanta  of  the  £leu- 
sinian  mysteries  bathed  in  the  sea  {iXaiSr  pbgrni) ;  the 
water  was  more  efficadous  if  a  firebrand  from  the  altar 
were  plunged  in  it.  The  torch,  fire,  and  sulphur  (ri 
decoy)  were  dso  powtt^  pnrifjnng  agents.  Purifioa^ 
tion  by  air  was  most  frequent  in  the  Bionysiao  mys- 
teries; puppets  suspended  and  swinging  in  the  air 
{oBciUa)  fonued  one  way  of  using  the  rasQative  power 
of  the  air.  Rubbing  with  sand  and  salt  was  another 
excellent  method.  The  sacrifice  chiefiy  used  for  puri- 
fication by  the  Greeks  was  a  pig ;  among  the  Romaoi 
it  was  always,  euept  in  the  lAiperoalia,  a  pig,  asbeep, 
and  a  bull  (fuocefavnZi'a).  In  Athens  a  purifioatoiy 
sacrifioe  and  prayer  was  held  before  eveiy  publio  meet* 
ing;  theMaimacteriainhonorof  ZensMeihdiioBwasaD 
annual  festival  of  purification,  and  several  othor  feasts 
badtbesamecbaracter.  On  extraordinary  oeCBMons lus- 
trations were  performed  for  a  whole  city.  So  Athens 
was  purified  by  Epimenides  after  the  Cylonian  massacre, 
and  I>eloB  in  the  Peloponnesian  War.  In  Rome,  be- 
sides such  annual  oeremonies  as  the  AmbarvaJia,  Im- 
perealia,  Cerealia,  Baganalia,  eta ,  tha«  was  a  lustra- 
tion of  the  fleet  b^ore  it  sailed,  and  of  the  army  before 
it  marched.  Part  of  the  ceremonial  always  oonusted 
in  leading  or  carrying  the  victims  round  the  impure 
peiBons  or  things.  After  any  disaster  Um  hutratio 
damium  or  extre^  yna  often  again  perfoimed,  so  as 
to  make  oertun  that  the  gods  got  aU  thor  due.  The 
Ambtirhium  was  a  similar  onemonial  pwformed  for 
the  whole  dty  on  occasions  of  great  danger  or  calamity. 
AmbUuBtrium  was  the  pnri^Uory  ceremony,  oonsist- 
in^  in  sacrifioe  and  prayer,  performed  ai^  the  regular 
qmnqnennial  census  of  the  Roman  people. 

LUTE.  The  European  lute  is  derived  in  form  and 
name  from  the  Arabic  "el  'lid,"  "the  wood,"  the 
consonant  of  the  article  "el "  having  been  retaiiied  in 
the  European  languages  for  the  initial  of  the  name 
(French,  tetA;  lUtl.,  liiito;  Span.,  laudi  Gorman, 
LoMte;  Dutch,  Iteit).  The  Aah  instrument,  with 
convex  Bound<body,  pointing  to  the  restmanoe  bmrd  or 
membrane  having  been  originally  placed  upon  a  gourd, 
was  strung  witii  mlk  and  pli^ad  with  a  plectrum  of 
shell  or  quill.  It  was  adopted  by  the  Arabs  from 
Persia,  the  typical  instrument  being  the  two-stringed 
"tanbur,"  and  ultimately  fonnd  its  way  to  the  West 
at  the  time  of  the  crusades.  The  moaem  Egyptian 
"  tkd  "  is  the  direct  descendant  of  the  Arabic  lute,  and, 
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■ooording  to  Lane,  is  Htmng  with  seven  pun  of  oUgnt 
string  pWed  by  a  plectrum.  A  specimen  at  South 
Kensington,  given  by  the  Khedive,  has  four  pain  only, 
which  appears  to  have  been  the  old  stringing- of  the  in- 
Btrument.  When  frets  aie  emplo;^ed  they  are  of  cat- 
mint disposed  aooording  to  the  .uabio  scale  of  seventeen 
intervals  in  the  octave,  oonsisliiig  of  twelve  limmas,  an 
interval  nther  less  than  our  equal  seiuttone,  and  five 
commas,  which  are  very  small  but  qnito  recognizable 
differences  of  pitch.  ' 

The  lute  family  is  separated  from  the  guitars,  also 
of  Eastern  oneia,  by  the  formation  of  the  sound-body, 
which  is  in  alTlutes  peai-^aped,  without  the  sides  or 
ribs  necesBanr  to  the  struotura  of  the  fla£-bB(A»d  guitar 
and  cither.  Observing  t^is  distinction,  we  include  with 
the  lute  the  little  Neapolitan  mandoline  of  2  feet  long, 
and  the  large  double-necked  Boman  chitarrone  which 
not  unfrequently  attains  to  a  length  of  6  feet.  Man- 
doUnes  are  partly  strung  with  wire,  and  are  played 
with  a  plectrum,  indispensable  for  metal  or  short 
strings.  Perhaps  the  earliest  lutes  were  so  played,  but 
'  the  large  lutes  and  theorbos  strung  with  catgut  have 
been  invariably  touched  by  the  fingers  only,  the  length 
permitting  this  more  sympathetic  means  of  producing 
the' tone. 

The  Neapolitan  is  the  beet  known  mandoline ;  it  was 
indicated  by  Mosart  in  the  score  Don  CHovanni,  to 
aooompany  the  fiunons  serenade.  The  four  pun  of 
strings  an  tuned  like  the  violin,  in  fifths 


The  Milanese  is  la^er,  and  has  five  and  six  pun: — 


i 


or,  as  in  a  speomen  at  Soadi  Kenrington, 


The  mandola  or  mandore  is  larger  than  either,  with 
eight  puts  of  strings.  This  name  has  been  derived 
from  the  Italian  word,  similarly  spelled  but  differently 
accented,  ngm&ing  almond,  which  the  mandola  issup- 
posed  to  reeemble  in  shape,  but  ban,  man,  pan,  and 
tan  are  first  syllables  of  lute  and  guitar  instruments 
met  with  all  over  the  world,  the  oldest  form  of  which 
is  the  borrowed  Greek  "vavdoiipa,"  an  Asiatic  word, 
which  the  Arabs  changed  to  "tanbur."  Pnetorios 
{Ormmographia,  Wolfenbiittel,  1619,  a  scarce  work, 
of  which  the  only  copy  in  Great  Britain  is  in  the  Ad- 
vocates' Library,  Edinburgh),  writing  when  the  lute 
was  in  nnivetsal  favor,  mentions  seven  varieties  dis- 
tinguished by  Kie  and  tuning.  The  smallest  woi^d  be 
larger  than  a  mandoline,  and  the  melody  string,  the 
"  (UMnterelle,"  often  a  single  string,  lower  in  pitch. 
PnatoriuB  calls  Uiis  an  octave  lute,  with  the  chan- 
teidle  C  or  D.  The  two  discaot  lutes  have  respec- 
tively B  and  A,  the  alto  O,  the  tenor  E,  the  bass  D, 
and  the  great  octave  bass  €r,  an  octave  below  the  alto 
lute  which  may  be  taken  as  the  model  lute  cultivated 
by  the  amateurs  of  the  time.  The  bass  lutes  were 
most  likely  theorbos,  that  is,  double-necked  Iut«s,  as 
described  below.  Hie  accordance  of  an  ^to  hite  was 


rr  ft  ^ 


fonnded  upon  of  the  (m^nal  odit-fltringed  Euro- 
pean lute,  to  which  the  highest  anolowest  notes  had, 
moourse  of  time,  been  added.  AkteradcUtionwastlw 

.  also  on  the  finger-board,  and  bass  stzinga, 

double,  or  single,  known  as  diapasons,  which, 
descending  to  the  deep  C  of  the  violoncello,  were  nob 
stopped  with  the  fingers.  The  diapasons  were  tuned 
as  the  key  of  the  piece  of  music  required.  The  illus- 
tntion  npresmts  an  Italian  instrument  made  by  one 

of  the  most  celebrated 
lute  makers,  V enen  (tf 
PaduEj  in  1600;  it  is  3 
feet  6  inches  high^  and 
has  «z  pain  of  unisons 
and  eight  ungle  diapa- 
sons. The  finger-board, 
divided  into  approxi- 
mately equal  hali  tones 
b^  the  aete,  as  a  rule 
eight  in  number,  was 
often  further  divided 
on  the  higher  notes, 
for  ten,  eleven,  or,  as 
in  the  woodcut,  even 
twelve,  semitones.  The 
head,  bearing  the  tun- 
ing pegs,  was  placed  at 
an  obtuse  or  a  right 
angle  to  the  neck,  to 
increase  the  bearing  of 
the  strings  upon  the 
nut,  and  be  convenient 
for  sudden  require- 
ments of  tuning  during 
performance,  the  trou- 
ble of  keeping  a  lute  in 
Late,  br  Venere  or  Padua.  tune  being  proverlHaL 
The  lute  was  in  general  use  during  Uiel  6th  and  1 7th 
oenturioi.  In  the  18th  it  declined ;  still  the  great  J.  S. 
Bach  wrote  a  "  partita  "  for  it,  which  remains  in  manu- 
script The  latest  date  we  have  met  with  of  an  en- 
graved publication  for  the  lute  is- 1760. 

The  large  double-necked  lute,  with  two  sets  of  tun- 
ing pegs,  the  lower  for  the  finger-board,  .the  higher  for 
the  diapason  strings,  was  known  as  the  theorbo :  also, 
and  especially  in  England,  as  the  archlute ;  and,  in  a 
gpedal  form^  the  neck  being  then  very  long,  as  the  chi- 
tarrone. Theorbo  and  chitarrone  appear  together  at 
the  dose  of  the  16th  centuir,  and  their  introduction 
was  synchronous  with  the  rise  of  aooompanied  monody 
in  music,  that  is,  of  the  (watorio  and  the  opera.  Ten, 
Gaccini,  and  Monteverde  used  theorbos  to  aocompanr 
their  newly-devised  recitative,  the  invention  of  which 
in  Florence,  from  the  impulse  of  the  Renaissance,  is 
well  known.  The  height  of  a  theorbo  varied  from  3 
feet  6  inches  to  5  feet,  the  Paduan  being  always  the 
largest  excepting  the  Roman  6-feet  long  chitarrone. 
These  large  lutes  had  very  deep  notes,  and  doubtleas 
great  liberties  were  allowed  in  tuning,  but  the  strings 
on  the  finger-board  followed  the  luto  accordance  already 

5iveQ,  or  another  quoted  by  Baron  ( Vntemtchunff  det 
'tutruments  der  Xauten,  Nuremberg,  1727)  as  the  old 
theorbo  or  "violway  "  (tee  Mace,  Maide^ii  Monument, 
London,  1676) :— 


We  find  again  both  these  accordanoes  varied  and 
transposed  a  tone  higher,  perhaps  with  thinner  strings, 
or  to  accommodate  local  differences  of  pitch ;  Pneto- 
rius  recommends  the  chanterelles  of  Uieorbos  being 
tuned  an  octave  lower  on  account  of  the  great  stcun. 
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B7  such  a  change,  another  authcoi^,  Uie  Englishman 
ntomas  Maoe,  am,  the  li&  and  spnioeneaB  of  wcy 
lessons  were  quite  loat  The  theorbo  or  ardUnte  had 
at  last  to  give  way  to  the  violoDoello  and  double  baas, 
whicifa  are  atill  used  to  aooompanj  the  "redtativo 
seooo  "  in  ontorios  and  operas.  H^uidel  wrote  a  part 
for  a  theorbo  in  Esther  (1720) ;  after  that  date  it  ap- 
pean  no  more  in  orchestral  Bcores,  but  remained  in 
private  use  until  neariy  the  end  of  the  century. 

We  eaoQOt  refrain  from  admiring  the  beantr  of  decora- 
tion of  ivoiy,  mother  of  pearl,  and  tortoise-Bhell,  the  cha- 
neterlstio  patterning  of  the  ''knots"  or  "roses"  In  the 
■oandhoarda,  all  mT  whieh  wrb  bo  well  allied  with  the 
eaLremelr  artlstio  finniB  of  the  dUfbrent  lotes,  rendering 
them,  now  their  musical  use  is  past,  ol^ects  chT  research  for 
eollections  and  maaemns.  The  present  direction  of  mosical 
taate  and  oempositlon  is  adTone  to  Ute  oaltivatlon  of  sach 
tandeily  wnmiTe  timbre  at  the  lute  paaessed.  The  lute 
and  the  organ  ahaie  the  diatiuetion  Ming  the  flrst  instm- 
ments  fbr  whieh  the  ^oldest  Instrnment^  compositions  we 
possess  were  written.  It  was  not  for  the  late,  oowever.  In 
oar  present  notation,  bat  in  tablatore,  "  iTrawise,"  a  sys- 
tem by  which  as  many  lines  were  dnwn  horisontallv  as 
there  were  pairs  of  strings  on  the  flneer-board,  the  frets 
being  dlstlngnished  by  the  letters  of  the  tJphabet,  m- 
peated  from  A  for  each  line.  This  wss  the  English  man* 
ner;  the  Italian  was  by  numbers  instead  of  letters.  The 
signs  of  time  were  placed  over  tlw  itave,  uid  were  not 
repeated  nnless  the  mensural  Talnee  changed. 

Oonsnlt  OroTe*B  DtMoMn  tf  JTaite,  arts.  "Lnte," 
** Frets '^Stidner  and  BaiTeM?8l>fdtaMrr  of  Jftifw,  "Tab- 
latore" ;  and  the  admirable  maioim  e^uognes  of  Curl 
Eogel  (SoDth  KensiDgton)f  O.  Chooqoet  (Paris),  and  Victor 
MabUlon  (Bnusels).  (a.  j.  h.) 

•HJTHEB  (1483-1546).  /^Vjrt/Vwd  (1483-1517). 
— Martin  Luther  (Iivder,  Liider,  Ludher — from  Lo- 
ihar,  some  say)  ma  bom  at  Eialeben  in^the  county  of 
Mansfeld,  inThuringia,  00  thelOdi<^NoTember,  1483. 
His  father  Hans  Luther,  a  date-eutter  by  trade,  be- 
longed to  a  family  of  ftee  peasants.  His  mother  was 
Margaret  Lindebum.  Hans  Luther  bad  left  Miihra, 
his  naUve  vil^ge,  and  had  come  to  Eisleben  to  work 
as  a  miner.  When  Martin  was  six  months  old  he  went 
to  Mansfeld  and  set  up  a  forge,  the  small  profits  of 
which  enabled  him  to  send  his  son  to  the  Latin  school 
of  the  place.  There  the  boy  so  distinguished  himself 
that  his  father  determined  to  make  him  a  lawyer,  and 
aent  him  for  a  year  to  a  Franciscan  school  at  M^e- 
borg,  and  then  to  Jliseuach  near  Mi>hra.  ^^ere 
Lather,  with  other  poor  a^olars,  sang  for  alms  in  ^e 
streets,  and  his  fine  tenor  vmce  and  gentle  manners 
attnoted  the  attention  and  g^ned  for  him  the  moth- 
eriycare  of  Ursula  CJotta,  the  wife  of  the  burgomaster 
of  JESsenach.  From  Eisenach  he  went  in  his  eigh- 
teenth year  to  the  high  school  of  Erfurt,  where 
his  favorite  master  was  the  humanist  Trutwetter, 
who  taught  him  dassics  and  philosophy.  He 
look  his  bachelor's  degree  in  1502,  and  his  mas- 
ter's in  1505.  At  Erfurt  the  preaching  of  the  town's 
pastor  Weisemann  made  a  deep  unpresuon  on  his  mind, 
as  did  the  preacher'sireqnent  exhortations  to  studythe 
Soriptnre.^  Luther  telb  us  that  he  sought  in  vain  for 
a  whole  BiUe,  and  that  he  oould  only  get  portions  to 
read.  A  dangerous  iUneas,  the  deimhofa  near  fUend, 
tog^iier  with  other  diaimstaDoes,  so  wrought  on  his 
pious,  sensttive  nature  that  in  spite  of  mther  and 
nmily  he  resolved  to  give  up  all  his  prospects  and 
beoome  a  monk.  He  entered  the  Augustinian  con- 
vent at  Erfurt  in  June,  1505,  taking  with  him  Plau- 
tus  and  Virgil,  the  solitary  mementos  of  the  life  he 
had  abandoned.  His  first  years  of  monastic  life  were 
Hwnt  in  fierce  mental  struggle.  He  had  found  a  whole 
Bible  and  read  it  diligently,  but  it  did  not  bring  him 
peace.  The  fe^og  of  universal  human  sinfulness,  and 
of  his  own,  was  Dnmt  into  him  both  by  his  dogmatic 
stocUes  BDd  by  his  reading  of  the  Scripture.   He  lived 

•  This  srtlde,  tbongh  mnch  criticised  by  scholuv  ss  to  its 
stBlemeots  of  net,  !•  published  predaely  as  In  the  Englldi 
XdtUon.  See  LOTBnARa.  <n/ni.  and  LotaaiUN  Chuboh  ih 
sma  u'MiTBB  Srans,  Vol.  ZXVU.— Ax.  Ed. 


a  life  of  the  severest  mortifioation,  and  invented  con- 
tInuaUy  new  forms  of  penanoe,  and  ail  the  while  heart 
and  h«d  alike  told  him  tJiat  outward  acts  oooM  never 

banish  sin.  "  I  tormented  myself  to  death,"  he  said, 
"to  make  my  peace  with  (rod,  but  I  was  in  dark- 
ness and  found  it  not"  Hie  vicar-general  of  his 
order,  Staupits,  who  had  passed  through  some- 
what similar  experiences,  helped  him  greatly.  '*  There 
is  no  true  repentance,"  ne  said,  "  but  that  which  be* 

S'ns  with  the  love  of  righteousness  and  of  God.  Love 
tm  then  who  has  first  loved  thee."  Staupitz  had 
been  taught  heart  religion  by  the  mystjos,  ana  he  sent 
Luther  to  the  sermons  of  Tanler  and  to  the  TKeologia 
Germaniea. 

When  Luther  regained  his  mental  health,  he  took 
courage  to  be  ordained  priest  in  May,  1507,  and  next 
year,  on  the  reoommendation  of  Staupttz,  the  elector 
of  Saxony  appointed  him  professor  in  uie  university  of 
Wittenberg,  which  had  been  founded  in  1502.  While 
in  the  monastery  Luther  had  assiduously  pursued  his 
studies,  and  his  severe  mortificationa  and  penances  had 
never  interrupted  his  theolof^cal  work.  He  read 
all  the  great  scholastio  theologians,  but  Augustine  was 
his  master  in  theology,  whue  Erfijrt  studies  under 
Trutwetter  doubtless  made  him  pore  over  Oocam 
("mein  liebra  Meister,"  as  he  afterwards  fondly 
called  him)  till  he  got  his  bulky  folios  by  heart.  He 
b^an  by  leotnringon  Aristotle;  and  in  1509  he  gave 
Biblical  lectures,  which  from  the  very  first  wwe  a 
power  in  the  university.  His  class-room  was  thronged: 
his  fellow-professors  were  students.  Staupitz  forcea 
him  aim)  to  preach ;  and  his  marvellous  eloquence,  felt 
to  be  from  the  heart,  attracted  great  crowds  of  hearers. 
The  year  1511  brought  an  apparent  interruption,  but 
in  fact  only  a  new  development,  of  Luther's  character 
and  knowledge  of  the  world.  He  went  to  Rome,  prob- 
ably in  fulfilment  of  an  old  voTfi^  and  the  journey  was 
a  marked  event  in  his  life.  He  went  up  in  true  pil- 
grim spirit,  a  medieeval  Christian,  and  he  came  back 
a  Protestants  The  pious  German  was  horrified  with 
what  he  saw  in  Home,  and  he  afterwards  made  telling 
use  of  what  he  had  seen  in  Tarious  tracts,  and  notably 
in  his  address  to  the  German  nobles.  '  He  teUs  us  that 
at  Wittenberg  he  had  pondered  over  the  text,  "  The 
just  shall  live  faith,  '  that  while  in  Rome  the  words 
came  back  to  him,  and  that  on  his  return  journey  to 
Germany  the  evangelical  meaning  of  the  phrase  rushed 
into  his  mind.    On  his  return  to  the  university  he  was 

Eromoted  to  the  degree  of  doctor  of  divinity,  in  Octo- 
er,  1612.  The  oath  he  had  to  take  on  the  occasion 
"to  devote  his  whole  lifb  to  study,  and  faithfully  to 
expound  and  defend  the  holy  Scripture,"  was  to  him 
thesealof  hismisNon.  He  began  his  wow  with  lectures 
on  the  Psalms,  and  then  proeeeded  to  ctnnment  on  tJie 
epistles  of  "Ptad  to  the  Romans  and  Galatians,  enforc- 
ing espedally  his  peouUar  views  of  the  rdadons  between 
law  and  gospel.  His  lectures  and  his  sennons  were 
attended  by  neat  audiences,  and  disciple  gathered 
round  him.  As  earlv  as  1516  his  special  prindples 
were  j)nUidy  defended  at  academical  disputatjons. 
Staupitz  made  him  district-vicar  of  his  order  for  Mds- 
sen  and  Thuringia.  He  made  short  preaching  tours, 
and  his  influence  was  felt  far  beyond  Wittenberg. 
When  the  plague  came  to  that  tmiversity  town  he  re- 
muned  at  his  post  when  others  fled.  Then  came  1517, 
the  year  of  the  Reformation.  The  new  pope,  Leo  X, 
had  sentagMits  through  Germany  to  sell  indnlnnoes 
and  had  enosen  John  Tetcel,  a  Dominican  monk,  for 
Saxony.  Luther,  who  had  passed  through  dew  soul- 
struggles  ere  he  won  pardon,  knew  that  Goos  for- 
nveness  could  not  be  purchased  for  money,  and 
thundered  against  Tetzel  and  his  indulgences  from  Wit- 
tenberg pulpit.  He  wrote  anxiously  to  the  princes  and 
bishops  to  refuse  the  pardon-seller  a  pas-  The  WU' 
sage  through  their  lands.  When  Tetsel  tenbeig 
got  to  Jilterbogk  near  Wittenberg,  Luther  theses, 
could  stand  it  no  longer.  He  wrote  out  ninety-five 
propositions  or  thesM  denoandng  indulgences,  and  m 
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ibe  eve  of  All  Saints,  October  31,  nailed  the  paper  to 
the  door  of  the  Castle  diurch.  In  a  short  tune  all 
Germaiu  ww  abhue. 

These  nincty-fiTe  theses  are  one  continuous  haianfue 
axuDSt  the  doctrine  and  practice  of  pan^n-selling,  hut 
they  do  not  openly  denounce  indulgence  in  ey&y  form. 
They  make  pUin  these  three  things: — (1)  there  may 
be  some  good  in  indulgence  if  it  be  redconed  one  of  the 
many  ways  in  which  Gbd's  forgiveneaB  of  sin  can  be 
prodaimcd ;  (2)  the  external  dgns  sorrow  are  not 
the  real  inwu^  repentance,  nor  ax9  thpy  as  important 
as  that  ia,  and  no  permiasion  to  n^leot  the  ontwanl 
expresHon  can  permit  the  neglect  oi  true  repentance ; 
(3)  every  Christian  who  feels  true  sorrow  for  Mn  is 
there  and  then  pardoned  hy  God  for  Christ's  sake 
without  any  indulgence  ticket  or  other  human  oontrir- 
ance.  And  in  his  sermons  on  indulgence  Luther  de- 
clared that  repentance  consisted  in  contrition,  oonfes- 
non,  and  absolution,  and  that  contrition  was  the  most 
important,  and  in  fact  the  occasion  of  the  other  two. 
If  the  sorrow  be  true  and  heartielt,  confession  and 
pardon  will  fellow.  The  inward  and  spiritual  fact  of 
sorrow  for  tin,  he  thought,  was  the  great  matter;  the 
ontwud  dgns  of  somnr  were  good  auo,  but  God,  who 
alone  can  pardon,  looks  to  the  inyrard  state.  Those 
theses,  wiui  the  sermons  explaining  them,  bronght 
Germany  face  to  face  with  the  reality  of  blasphemy  in 
the  indulgences.  Luther's  pubUc  life  had  opened;  the 
Keformation  had  begun. 

Hecond  Period  (1517-1524).— Pilgrims  who  had  come 
.  to  Wittenberg  to  buy  indul^nces  returned 
pnuhiag.  vith  the  theses  of  Lutber  m  their  hands, 
and  with  the  impression  of  his  powerful 
evangdical  teeohing  in  their  hearts.  The  national  mind 
of  Gennany  took  up  the  matter  with  amoraleameBtnesa 
which  made  an  impression,  not  only  upon  the  princes, 
but  eren  uptm  bishops  and  monks.  At  fint  it  seemed 
as  if  sU  Germany  was  going  to  support  Lather.  The 
traffic  in  indulgences  had  been  bo  shamdess  that  all 

food  people  and  all  patriotic  Genuara  hod  been  scan- 
^  aliied.  But  Luther  had  straek  a  blow  at  more  than 
indulgences,  although  he  scaicdy  knew  it  at  the  time. 
In  his  theses  and  explanatory  sermons  he  had  dedared 
that  the  inward  spiritual  ficts  of  man's  religious  ex- 
perience were  of  infinitely  more  value  than  their  ex- 
pression in  stereot^-ped  forms  recognized  by  the  church, 
and  he  had  made  it  plain  too  that  in  such  a  solemn 
thing  as  forgiveness  of  sin  man  could  go  to  God  directly 
without  human  mediation.  Pious  ChiiBtians  unoe  the 
d^r  of  PsDteoost  had  dunight  and  ftlt  the  ssm&  and 
all  tlinnigb  the  Middle  Ages  men  and  women  had  hum- 
bly gone  to  God  for  pardon  trusting  in  Christ.  They 
had  foond  the  pardon  they  sought,  and  their  simple 
Christian  experience  had  been  sung  in  the  hymns  of 
the  medisBval  church,  had  found  expression  in  its 
prayers,  had  formed  the  heart  of  the  evangelical 
preaching  of  the  church,  and  had  stirred  the  masses  of 
people  in  the  many  revivals  of  the  Middle  Ages.  But 
those  pious  people,  hj'mn-writers,  and  preachers  had 
not  seen  that  this  inward  experience  of  theirs  was 
really  opposed  to  a  groat  oart  of  the  ecclesiastical 
system  oi  their  day.  The  ohurch  bad  set  such  small 
store  by  that  inward  religious  experienoe  that  the 
common  speech  of  the  times  had  ohanged  the  plain 
meaningsof  the  words  "spiritual,"  "eainrcd,"  "holy." 
A  man  was  ' '  spiritual "  if  he  had  been  ordained  to 
if&x»  in  Uie church ;  money  was  "spiritual  "  if  it  had 
been  given  to  the  church  ;  an  estate,  with  its  roods, 
woodlands,  ficdds,  was  "spiritual"  or  "holy"  if  it 
belonged  to  a  bishopric  or  abbey.  And  the  church 
that  had  so  degraded  the  meaning  of  "  spiritual "  had 
thrust  itself  and  its  external  machinery  in  between 
God  and  the  worshipper,  and  had  )>r(K'laimcd  that  no 
man  could  drawnear  to  God  save  tbrouKh  its  appointed 
wa^'s  of  approach.  Confcsuon  was  to  be  made  to  God 
tbrongh  the  priest;  God  moke  pardon  onljy  in  the 
priest  s  abstdutitm.  '^'faen  Luther  attacked  indulgen- 
ees  in  the  my  he  did  he  stonck  at  this  wh<^  qrsiem. 


Compelled  to  exaoune  the  ancient  history  of  tha 
church,  he  soon  discovered  the  wh<^e  tissue  of  fraud 
and  imposture  by  which  the  canon  law  had  from  the  9th 
centniy  downwards  been  foisted  upon  the  ChristiaB 
world.  There  is  scarcely  any  essential  point  in  aneient 
eedesiastical  history  beiurin^  upon  the  question  of  the 
invocaUon  of  saints,  of  dencal  priesthood,  of  episoopal 
and  metropoUtan  nretenuons,  which  his  genius  did  not 
discern  in  its  true  light.  Whatever  Lnther  denounced 
as  fraud  or  abuse,  from  its  contradiction  to  spiritual 
worship,  mv  be  stud  to  have  been  openly  w  taatjy 
admitted  to  be  sueh.  But  what  produeed  the  greatest 
effect  at  the  time  were  his  sh^wt  popular  treatises, 
exegetieal  and  practical—^  IntermrtaUon,  of  ike 
Magn^att  or  the  Cttntide  of  the  Virgin  Mary,  lus 
Exposition  of  the  Ten  Commandments,  and  of  tht 
Lord's  leaver.  The  latter  soon  found  its  way 
into  Italy,  although  without  Luther's  name,  and  has 
never  been  surpassed  uth^  in  genuine  Christian 
thought  or  in  style.  He  resolved  also  to  jweach 
throughout  Germany,  and  in  1518  appeared  at  a  gen- 
eral meeting  of  his  order  at  Heidelberg.  There  he 
held  a  public  di^utation  on  certain  theses  called  by 
him  pandoxes,  in  which  he  strove  to  make  appaient 
the  conbast  between  the  ext^al  view  of  raigioB 
taught  by  the  aohoolmea  and' the  spiritual  view  of  gofr 
pel  trtiUi  baaed  upon  jnatifying  futh.  He  made  many 
disciiJes  on  this  occasion,  of  whom  p^haps  the  most 
notable  was  Martin  Bucer.  On  his  return  to  Witten- 
berg in  May,  1518,  Lutber  wrote  and  published  an  aUe 
anamoderate  expodtaon  of  the  theses,  and  sent  it  to 
some  of  the  German  bishops.  He  proclaimed  the  need  for 
a  thorough  reformation  of^ the  churdi,  which  he  thought 
could  only  be  effected,  with  the  aid  of  God,  by  an  ear- 
nest co-operation  of  ute  whole  of  Christendom.  This 
enenr  awakened  opponents.  Conrad  Wimpina  at 
Frankfbrt,  Hoogstraten  at  Cologne,  Sjdvester  Trierias 
at  Borne,  and  above  all  John  £ck,  an  old  fellow-stu- 
dent, st  In^lstadt,  attack^  his  theses,  and  discov- 
ered heresy  in  them.  The  result  was  that  Luther  was 
mimmoned  to  appear  before  the  pope  at  Botne,  but  the 
doctor  of  Saxony  intervened,  and  got  the  matter  so 
arranged  that  Luther  was  dted  to  appear  before  the 
pope's  legate  at  Augsburg. 

The  pope  was  unwilling  to  cpiarrel  with  Germany, 
where  the  whole  people  seemed  to  be  sup-  Atis>- 
rorting  Luther,  and  the  cardinal  legate  btuvbefiKB 
Thomasde Vioof  Gseta,  commonly  called 
Cretan,  was  told  to  be  conciliatory.  Lutber  went 
to  Augsburg  on  fiw^  and  presented  himself  before 
the  legate,  nut  the  mterview  was  not  a  soooessfhl 
one.  The  cardinal  began  by  brow-beatinj(  the  monk, 
and  ended  by  being  somewhat  afraid  of  him.  "I  can 
dispute  no  longer  with  this  beast,"  be  saidj  "it  has 
two  wicked  eyes  and  marvellous  thoughts  in  its  head." 
Lutlicr*  could  not  respect  either  the  learning  or  the 
judgment  of  Cretan.  He  left  Augsburg  by  stealth, 
afraid  of  capture,  condemned,  but  appealing  "  from 
the  pope  ill-informed  to  the  pone  to-be-better-in- 
formed. '  On  his  return  to  Wittenoerg  he  found  the 
elector  in  mat  anxiety  of  mind,  in  conseguenoe  of  an 
imperiousletter  from  the  cardinal,  and  offend  to  leave 
Saxony  for  France.  The  elector,  howeva,  allowed 
him  to  remain,  and  the  pope  sent  another  legate  to 
settle  the  affairs  of  Germany.  This  was  Cut  von 
Miltitz,  a  native  of  Saxony,  a  man  of  the  worid,  and 
no  great  thcolo^rian.  He  resolved  to  meet  Lnther 
privately,  and  did  so  in  the  house  of  Spalatin,  court 
preacher  to  the  elector  of  Saxony.  In  his  interview 
with  Cajetan  Luther  had  refused  to  retract  two  propo- 
sitions— that  the  treasury  of  indulgences  is  not  filled 
with  the  mcrita  of  Chri.**t,  and  that  he  who  receives  the 
sarrament  must  have  faith  in  the  frrace  offered  to  him. 
Miltitx  made  no  such  demands.  He  apparently  gave 
up  Tetzel  and  the  indulgences,  agreed  with  much  of 
Luther's  theology,  bat  insisted  that  he  had  not  been 
respectful  to  the  pope,  and  that  such  conduct  weakoied 
the  authority  which  rightly  belonged  to  the  church. 
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He  wishftd  Lather  to  write  to  the  pope  and  apbloKue. 
Luther  consented.  It  was  farther  arranged  that  both 
parties  were  to  cease  from  writing  or  preaching  on  the 
controverted  matters,  and  that  the  pope  was  to  com- 
nuBBioQ  a  body  of  learned  theologiaoB  to  investigate. 
Luther  accordingly  wrote  to  the  pope,  telling  him  that 
he  *^  iroely  confessed  that  the  authority  of  the  church 
was  superior  to  everything,  and  that  nothing  in  heaven 
or  on  earth  can  he  prefeired  before  it  save  wly  Jeans 
Christ,  who  is  Lord  over  all."  This  was  in  Haroh, 
]  519.  Meuwhila  lather  hod  apj)ealed  from  the  pope 
to  a  general  oonndl  to  be  held  in  (Germany.  In  tne 
end  of  1518  a  papal  bull  oonoeming  indol^enoes  had 
appeared*  oonfirming  the  old  doctrine,  witJiont  any 
refereuce  to  the  late  dispute. 

The  yeare  1510, 1520,  1521  were  a  time  of  fiooe  bat 
triumphant  struggle  with  the  hitherto  irresistible 
Chordi  of  Borne,  soon  openly  sapjported  by  the  empire. 
The  first  of  these  years  passed  in  public  oonferenoes 
and  dispntadons.  Luther  had  promised  Miltitz  to 
i<efirmin  ilrom  controversy,  on  the  understanding  that  his 
adrenariee  did  not  attaw  him,  and  he  kept  his  word. 

But  his  old  antagonist  John  £ek  published 
J^S^^  thirteen  theeee  attacking  Luther,  and  chal- 
lenged Andrew  Bodenst^n  of  Cartstadt,  a 
fiieod  and  colleague  of  Luther,  to  a  public  disputation. 
Luther  instantly  replied  to  Eck's  theees,  and  the  dis- 

{mtation  between  Carlstadt  and  Eck  was  immediately 
bUowed  hy  one  between  Edc  and  Lather.  In  this 
famoui  Leii»LO  disputation  the  con^versiy  took  a  new 
shapa  It  was  no  longer  a  theological  dispute^  it  be- 
came a  conflict  between  two  opposing  seta  of  principles 
affecting  the  whole  round  of  church  life.  Luther  and 
Bck  be^an  about  indulgences  and  penance,  but  the 
debate  soon  turned  on  the  authority  of  the  Roman 
Charoh  and  of  the  pope.  Eck  maintained  the  superi- 
ori^  of  the  Roman  Chordi  and  of  Uie  pope  as  auo- 
oesBOT  of  St  Peter  and  vicai^general  of  Unrist.  His 
argument  was  "no  pope  no  church."  Luther  denied 
the  superiority  of  the  Roman  Churdi,  and  supported 
his  denial  by  the  teatimonyof  eleven  oonburies,  py  the 
decreee  of  NicEea,  by  the  Hdly  Scriptures.  He  main- 
tained that  the  Grew  .Chnn^  waa  part  of  the  church 
of  Christj  else  Athanasios,  Basil,  and  the  Gregories 
were  outside  Christianity.  The  pope  has  more  need 
of  the  church,  he  said,  than  the  church  has  of  the 
pope.  Eck  retorted  that  these  had  been  the  argn- 
ments  of  Wicklifie  and  of  Huss,  and  that  they  had 
been  ooodemned  at  the  coundl  of  Constance.  Luther 
nfosed  to  admit  that  the  eoademnation  waa  right : 
IBck  lafosed  to  debate  with  on  oppmient  who  would 
not  ainde  by  the  decision  of  oecamenical  oonndls ;  and 
BO  the  disputation  ended.  But  Luther  immediately 
afterwards  oomf^ted  his  argameot  and  puUished  it. 
He  asserted  that  he  did  not  mean  to  deny  the  bishop 
of  Rome's  primacy,  provided  the  pope  kept  his  own 
|daoe  as  servant  of  the  church,  but  that  he  did  mean 
to  deny  that  there  could  be  no  church  apart  from  the 
pope.  The  church,  he  said,  is  the  oommnnion  of  the 
nithful,  and  consists  of  the  elect^  and  so  never  can 
lade  the  presence  of  the  Holv  Spint,  who  is  not  always 
with  popes  and  coundla  This  church,  he  declared,  is 
mvisiDle,  but  real,  and  every  lavman  who  is  in  it  aikd 
has  Holy  Scripture  and  holds  by  it  is  more  to  be  be- 
fiered  tuan  jwpes  or  coundls,  who  do  not.  This  L^p- 
du  ^sputation  had  very  important  consequences.  On 
the  one  hand,  Eck  and  ha  associates  felt  that  Luther 
must  now  be  put  down  by  force,  and  pressed  for  a 
papal  bull  to  condemn  him:  and  Luther  himself,  on 
the  other  hand,  felt  for  die  first  time  what  great  con- 
aequeoces  lay  in  his  ojiposition  to  the  indulgences.  He 
saw  that  his  Augustinian  theology,  with  its  recognition 
of  the  heinousness  of  sin,  and  otthe  need  of  the  sover^ 
eign  graoe  of  God,  was  incompatible  with  the  whole 
nana  of  medissval  ceremonial  Ufe,  proved  it  to  be  im- 
poflsiUe  for  men  to  live  perfectly  holy  lives,  and  bo 
Bade  sunts  and  saint  worship  and  relics  and  pilgrim- 
imposaihle  things.   Hesawthetiselesanflssw  the 


monastic  Ufe,  with  its  vigils  uid  &sts  and  seonr^nga 
These  things  were  not  helps,  he  sawj  but  hindruioes 
to  the  true  religious  life.  The  Leipuc  diroutatJOD 
made  Luther  feel  that  he  had  finally  broken  with  Rome, 
and  it  made  all  Germany  see  it  too,  and  raised  the 
popular  eothuraasm  to  a  white  heat^  The  people  of 
the  towns  declared  their  sympathy  with  the  imld  monk. 
TJlrich  von  Hutten  and  the  German  humanists  saw 
that  this  was  more  than  a  monkish  quarrel,  and  recog- 
nized Luther  as  th^r  leader.  Franz  von  Siddngen 
and  the  free  knights  huled  him  as  a  useful  ally,  ^ven 
the  poor  down-trodden  peasants  hoped  that  he  might 
be  a  luckier  leader  than  Joss  Fritz,  and  that  he  mi^t 
help  them  to  free  themselves  from  the  unbearable  mi** 
eries  of  their  lot  Luther  became  the  leader  of  the 
German  nation  after  the  Leipsio  disputation. 

Buring  1520  the  first  great  poUtioal  crisis  occurred, 
on  the  occamon  of  the  death  of  Maximilian,  and  ended 
fatally,  in  oonseciuence  of  the  want  of  patriotic  and 

Eoliticid  wisdom  among  the  German  princes.  Ranke 
as  pointed  out  the  poUtioal  elements  which  then  ex- 
isted for  creating  a  Germany  as  free  and  independ^it 
as  France  or  England;  and  Justus  M'oser  of  Osnabriick 
had  long  before  troly  deolazed,  "  If  the  emperor  at 
that  time  had  destroyed  the  feudal  ^fsbom,  the  deed 
would  have  been,  aoocnding  to  the  spirit  in  wluoh  it 
was  done,  the  grandest  or  the  blackest  in  the  histoiy 
of  the  world. "  Mbser  means  that  if  the  emperor  had 
embraced  the  Reformed  faith,  and  jdaced  himself  at 
the  head  of  tho  lower  nobility  and  cities,  united  in  one 
body  as  the  lower  house  of  a  German  pariiament, 
this  act  would  have  saved  Germany.  Probably  some 
such  idea  was  in  the  mind  of  the  archbishop  of  Treves 
when  he  proposed  that  Frederick,  the  elector  of  Saxony, 
should  be  chosen  emperor.  Frederick  might  have 
carried  out  this  policy,  just  because,  if  elected,  he  had 
nothing  to  rely  upon  except  the  Genuan  natum,  then 
more  numerous  and  powmiil  than  it  has  been  Hnoe ; 
but  he  had  not  the  courage  to  acocpt  a  dignity  which 
he  supposed  to  require  for  its  support  a  more  pow«rfiil 
house  than  his  own.  Charles,  the  son  of  Maximilian, 
waa  elected  emperor,  and  that  eleoUon  meant  the  ooa- 
tinuation  of  a  mediaeval  policy  in  Germany. 

Meanwhile  Luther  was  at  Wittenbei^  continuinghis 
course  of  preaching,  lecturing,  and  writing.  The 
number  of  matriculated  students  had  increased  from 
232  in  1517  to  468  in  1519,  and  to  679  in  1520;  but 
large  numbers  besides  these  came  to  hear  Luther.  The 
stuay  of  Greek  and  Hebrew  was  diligently  carried  on, 
and  the  univendty  was  in  a  most  flonnahing  state. 
Some  of  the  finest  productions  of  Luther's  pen  belong 
to  this  paiod, — ^his  Sermoru  on  the  sacraments,  on 
excommunication,  on  the  priesthood,  on  good  woria, 
his  Addreu  to  the  Christian  NohUity  of  the  German 
Nation  on  the  Reformation  of  Christendom,  and  The 
Bahylonian  Captivitjf  of  the  Church.  The  address  to 
the  Gorman  nobles,  published  on  June  26, 1520,  created 
a  great  deal  of  excitement,  not  only  in  Germany but 
beyond  it.  It  was  this  appeal  which  first  made  Zwingli 
feel  in  sympathy  with  Lather,  who  showed  in  this 
little  book  that  the  Romish  doctnne  of  two  estates, 
one  secular  and  the  other  spiritual,  was  simply  a  wall 
r^sed  round  the  ohnrch  to  prevent  reform.  Jit  Chris- 
tians are  spiritual,  he  said,  and  there  is  no  difFerenoe 
among  them.  The  seoular  power  is  of  God  as  well  as 
the  spiritual,  and  has  rule  over  all  Christians  without 
exception, — pope,  bishops,  monks,  and  nuns.  He  also 
app^ed  to  tho  people  to  prevent  so  much  money 
going  out  of  the  kin^om  to  Italy.  ' '  Why, ' '  he  wid, 
'  should  300,000  florins  be  sent  everj;  year  from  Ger- 
many to  Rome?"  His  address  raised  the  cry  of 
Germanv  for  the  Germans,  dvil  government  uncon- 
trolled by  ecclesiastics,  a  married  cleigy,  while  he 
called  for  a  national  system  of  education  as  the  foundar 
tion  of  a  better  order  of  things.  The  most  important 
work  of  the  time,  however,  was  the  Babylonian  Chp- 
tivitu  of  the  Chwrdi  qf  God  (October,  1520),  in  w^h 
he  boklly  attacked  ue  pajwoy  in  its  principke.  The 
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main  thought  in  the  book  is  expreesed  in  the  title. 
The  Catholio  Chutoh  has  been  taken  into  bonda^  by 
the  papat^,  as  the  Jewish  people  were  t^Jcen  to  Baby- 
lon, and  ought  to  be  brougnt  back  into  freedom. 
Luther  deeoriDed  the  sacraments,  real  and  pretended, 
and  showed  how  each  had  been  carried  into  captivity 
and  ought  to  be  deliveied.  He  oonduded  in  a  veiy 
charaoteristio  fiuhion.  "I  hear  t^t  balls  and  other 
papbtical  things  have  been  prepared,  in  which  I  am 
urged  to  recant  or  be  proclaimed  a  heretic.  If  that  be 
truQ,  I  wish  this  UtUe  book  to  be  part  of  my  future  re- 
cantation." The  printing  press  sent  thousands  of  these 
books  through  Germany,  and  the  people  awaited  the 
bull,  armed  beforehand  afajnst  ita  arguments.  The 
Luthet  ex-  published  at  Rome  on  June  15, 

commonl-  1520.  It  accused  Luther  of  holding  the 
cated.  opinions  of  Hubs,  and  condemned  him.  Eck 
brought  it  to  Leipsic,  and  published  it  there  in  October. 
It  was  jMsted  up  in  various  German  towns,  and  usually 
the  ciUzens  and  the  students  tore  it  down.  At  last  it 
reached  Lather.  He  answered  it  in  a  pamphlet,  in 
whii^  he  called  it  the  execrable  bull  of  Antichrist,  and 
at  last  he  proclaimed  at  Wittenberg  that  he  would 
He  bonu  publicly  bum  it  On  December  10, 1520,  at 
the  pope's  the  head  of  a  procea^on  of  professors^  and 
bBll-  Students,  Luther  passed  out  of  the  univer- 

sity eates  to  the  market-place,  where  a  bonfire  had 
been  laid.  One  of  the  professors  lighted  the  fad,  and 
Luther  threw  the  bull  on  the  flames ;  a  companion 
flung  afler  it  a  copy  of  the  canon  law.  Germany  was 
henceforth  to  be  ruled  by  the  law  of  the  land,  and  not 
by  the  law  of  Kome.  The  news  flashed  over  all  Ger- 
many, kindling  stem  joy.  Rome  had  shot  its  last  bolt : 
if  Lather  was  to  be  onuhed,  only  Uie  emperor  could 
do  it.  On  December  ITtli  Luther  drew  up  before  a 
notaiy  and  five  witaesses  a  sdemn  protest,  in  wluoh  he 
appealed  from  the  pope  to  a  general  council.  This 
protest,  especially  when  we  take  it  along  with  other 
mture  acts  of  Luth»,  meant  a  great  deal  more 
than  many  historians  nave  discerned.  It  was  the 
declaration  that  the  Chriatjan  oommunity  is  wider 
than  the  Roman  Church,  and  was  an  appeal  from 
later  mediseval  to  earlier  mediaeval  Ideas  of  catho- 
licitjr.  In  the  times  immediately  preceding  the 
Rerormation,  the  common  des^ptlon  of  Christian 
society  was  sodal  life  in  communion  with  the  bishop 
of  Rome,  but  in  the  earlier  Middle  Ages  Christian 
sodety  had  also  be^  defined  to  be  aodid  life  within 
the  holy  Roman  empire.  Por  the  Roman  eminre  bad 
imposed  on  all  its  subjects  a  creed,  and  to  that  extent 
had  made  itself  a  Christian  community.  The  cecu- 
menical  council  was  the  ecclesiastical  assembly  and  final 
court  of  appetd  for  this  society^  whose  limits  were  de- 
termined Dy  the  boundaries  of  the  medieval  empire, 
and  Luther  by  this  appeal  not  only  declared  that  he 
could  be  a  catholic  Christian  without  being  in  com- 
munion with  Rome,  but  secured  an  ecclesiastical  stand- 
ing ground  for  himself  and  his  followers  which  the  law 
could  not  help  recognizing.  It  was  an  appeal  from 
the  Catiiolic  Church  denned  ecclesiastically  to  the 
Catholio  Ghnrdi  d^ned  politaoaily,  and  ibreahadowed 
the  ^tnre  political  relations  of  the  Lutheran  Chareh. 

The  pope  bad  appealed  to  the  emperor  to  crush 
heresy  m  Germany,  and  Charles  V.,  with  his  Spanish 
trtuning  and  his  dreams  of  a  restored  mediceval  em- 
pire, where  he  might  reign  as  vicar  of  God  circa 
civilia,  had  promised  his  aid.  He  had  declared,  how- 
ever, that  he  must  pay  some  regard  to  the  views  of 
fVederick  of  Saxony,  from  whom  he  had  received  the 
imperial  crown,  and  had  in  the  end  resolved  to  sum- 
mon Luther  before  the  diet  to  be  held  at  Worma  The 
diet  was  opened  by  Charles  in  January,  1521,  uid  the 
Before  the  P^P^^  nuncio  Hieronymus  Aleander  (afber- 
empenwat  wards  arohlnshop  of  Brindisi  and  cardinal) 
Wonni.  raged  ftrat  privately  and  then  publiclv  in 
the  diet  that  Lather  shotdd  be  condemned  unheard^ 
one  already  tried  and  convicted  hy  tJie  papal  bull  He 
the  Germans  vith  eztenmnationi  it  ia  wid, 


in  ease  of  their  refusal  to  accede  to  his  requests, — 
"We  shall  excite  the  one  to  fight  against  the  other, 
that  all  may  perish  in  their  own  blood," — a  threat  to 
which  the  whole  subsequent  history  of  Germ  any  offers 
the  commentary.  But  the  princes  had  their  own 
quarrel  with  Rome,  and  urged  besides  that  it  would 
be  anfiur  to  condemn  a  man  unheard  and  untried.  A 
oommittee  apptnnted  hy  the  diet  presented  a  Hat  of 
one  hundred  grievances  of  the  German  nation  against 
Rome.  This  startled  the  emperw,  who,  instead  of 
ordering  Luther's  books  to  be  barned,  issued  only  a 
provisional  order  that  they  should  be  delivered  to  the 
magistrate.  He  then  sent  to  flummon  Luther  before 
him,  and  granted  him  a  safe-oonduct  to  and  from  tiie 
diet  In  April  Lather  set  out  for  Worms.  Before 
leaving  Wittenberg  he  had  devised  with  his  friend 
Lucas  Granacb  the  artist  what  he  called  "  a  good  book 
for  the  laity,"  a  series  of  woodcuts  depicting  contrasts 
between  Christ  and  the  pojje,  with  expluiations  in 
pithy  German :— Ohrist  washing  the  diaciples*  feet  on 


one  page,  the  pope  holding  outluB  toe  to  he  kissed,  oa 
the  other :  Christ  bearing  his  aross,  the  pope  carried 
in  state  through  Rome  on  men's  shouloen ;  Christ 
driving  money-diangera  out  of  the  temple,  the  pope 
selling  indulgences,  with  piles  of  money  before  him  ; 
and  so  on.  Luther  went  to  Worms,  beueving  that  he 
was  going  to  his  death.  Evei^here  on  the  road  he 
saw  the  imperial  edict  against  his  books  posted  up,  yet 
his  journey  was  in  some  sort  a  triumpnal  progress ; 
the  people  came  out  in  crowds  to  meet  him,  and  at 
Erfurt  the  herald  gave  way  to  the  universal  request, 
and,  against  his  instructions,  permitted  Luther  to 
preach.  On  the  16th  Luther  entered  the  imperial 
city  amidst  an  immense  oonoourse  of  people.  Next 
day  he  ivas  broncht  before  the  diet  When  the  hour 
approached  he  foil  on  his  knees,  and  uUered  in  mat 
agony  a  Draper  such  as  can  only  be  pronounced  a 
man  fillea  with  the  spirit  of  Him  who  prayed  in  Geth- 
semane.  When  he  appeared  before  the  diet  he  was 
asked  by  John  Elck,  an  oflicial  of  the  archbishop  of 
Treves  (to  be  distinguished  from  Edc  the  theologian), 
whether  the  books  piled  on  a  table  were  his,  ana 
whether  he  would  retract  what  was  written  in  them. 
Luther  acknowledged  his  writings,  and  requested  that 
as  the  matter  written  concerned  the  highest  of  all  sub- 
jects, the  word  of  God  and  the  weliue  of  souls,  he 
nught  have  time  for  consideration  before  be  answered 
the  second  qoestion.  His  rec[uest  was  granted,  and 
he  retired.  Lather's  resolution  had  been  taken  ba* 
fore  he  appeared  at  the  diet ;  he  only  desired  to  con- 
vince friends  as  well  as  foes  that  he  did  not  aot  witli 

Erecipitation  at  so  decisive  a  moment  The  next  day 
e  employed  in  prayer  and  meditation,  making  a 
solemn  vow  upon  a  volume  of  Scripture  to  remain 
faithful  to  the  gospel,  should  he  have  to  seal  his  con- 
fession with  his  blood.  When  be  was  again  brought 
before  the  diet,  he  answered  at  great  length,  dividing 
his  writings  into  three  kinds : — (1)  those  in  which  he 
had  written  about  faith  and  morals  in  such  fashion 
that  even  his  opponents  admitted  t^t  what  he  had 
s^d  was  worth  reading:  he  could  not  retract  these : 
(2)  those  in  which  he  had  condemned  the  papa<7  and 
popish  doings,  which  had  mined  Christendom  body 
and  soul :  to  reb^t  these  woidd  be  mean  and  wicked, 
and  he  would  not ;  (3)  those  in  which  he  had  attacked 
private  persons  with  perhaps  more  vehemence  than 
was  right :  he  would  not  retract,  but  would  readily 
listen  to  any  one  who  poiiited  out  errors.  He  spoke 
in  German  with  earnestness  and  force,  but  the  emperor 
and  his  followers  scarcely  understood  him,  and  he  was 
asked  to  repeat  his  answer  in  Latin.  He  did  so,  and 
the  papal  party  were  irritated ;  the  offidal  declared 
that  they  were  not  there  to  make  distinctions  or  to  dis- 
cuss things  whidi  had  been  long  ago  settled  h^  oonn- 
dls :  let  the  accused  ny  whether  be  reeanted  or  not 
Lutner  answered,  "Well  t^en,  if  your  imp^al 
majesty  and  your  graces  require  a  plain  uswa,  I  wUl 
give  you  one  of  tlut  kind  without  horns  and  teeti. 
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It  is  thifl.  I  must  be  oonTinoed  dtlier  by  the  wit- 
nem  of  Soriptnre  or  by  dear  arguments,  for  I  do  not 
trust  eitlier  pope  or  eouncils  by  themselves,  since  it  is 
manifeet  that  uiey  have  often  erred  and  contradicted 
themselTee — for  I  am  bound  by  the  Holy  Scriptures 
which  I  have  quoted,  and  my  conscience  is  held  by  the 
word  of  God.  I  cannot  and  will  not  retract  anythine, 
for  to  act  against  conscience  is  unsafe  and  unholy.  So 
help  me  God.  Aman."  Eck  asked  him  whether  he 
actually  meant  to  say  that  general  councils  had  erred. 
H«  answered  that  he  dedued,  and  that  openly,  that 
ocnmdls  had  erred  sereral  times,  that  the  ooimcil  of 
Constance  bad  erred.  Eck  replied  that  be  surely  did 
not  mean  to  st^  that  general  ooundla  had  erred. 
LcUher  peiBisted  that  he  could  prove  that  tbe^  had 
erred  in  many  places.  The  emperor  made  a  sign  to 
end  ^e  matter,  and  Luther  said,  "I  can  do  nought 
else.  Here  sttuid  L  God  help  me.  Amen."  He 
went  back  to  his  lodging  in  deep  depression  of  spirit, 
but  was  comforted  on  learning  that  the  elector  had 
told  Spalatin,  *' Doctor  Martin  had  spoken  well  in 
Latin  and  in  German  before  the  emperor  and  all  the 
piinoes  and  estates  of  the  empire ;  only  he  is  too  keen 
lor  me."  Luther's  answer  created  very  various  feel- 
ings among  Uiose  who  heard  him.  The  Italians  and 
Spaaiaids  wished  the  sai»«ondiiat  rerdced,  and 
Lather  bunt  at  onoe.  Most  of  the  Gormana  resolved 
to  protect  him  at  all  hasards.  The  emperor  deliber- 
ated for  a  day,  and  then  dedared  that  he  meant  to 
pennit  Lather  to  retnm  safely  from  Uie  council,  but 
that  his  opinions  were  to  be  condemned,  and  all  who 
dung  to  them  punished  for  the  future.  But  the  pro- 
posal to  oanod  the  rafe  conduct  had  roused  the  people. 
There  were  threatenings  of  insurrections  of  the 
peasants,  and  of  Sickingen  and  the  knights:  and  the 
emperor,  to  allay  the  feeling,  resolved  that  tnree  days 
should  be  given  to  Luther  to  reconsider  what  he  had 
said.  Theologians  came  to  argue  with  him,  and  to 
indnoe  him  to  make  some  reoantation,  but  in  Tsin.  At 
last  the  edict  oC  the  £et  was  pronounoed,  in  which 
Lather  was  condemned  iir  the  severest  terms,  and 
placed  under  the  ban  of  the  empire.  This  meant  that 
when  his  safe-oondaet  expired  he  was  an  outlaw,  and 
Uiat  all  people  were  forbidden  to  give  him  food  or  fire 
«r  didter.  His  books  were  to  be  burnt,  his  goods  oon- 
fiaoated,  Mid  his  adherents  punished.  Whoever 
diaob^yad  the  edict  incurred  the  ban  of  the  empire. 

Freaeri<A  the  deotor  of  Saxony  thought  that  La- 
Afctha  ther's  life  was  no  longer  safe,  as  in  twenty- 
WutSni.         ^"'7^       safe-conduct  would  expire. 

Luther  was  harried  awsy  from  Worms,  and 
10  be  tntvelled  bade  to  Wittenbe^  he  was  stop^ 
■ear  Bisenich  hf  a  band  of  armed  knights,  and  earned 
to  the  fiffCafied  oatle  of  the  Wartbnrg.  above  Eisenadi 
by  BVederiok's  (ndei&  The  elector's  fears,  as  mattors 
tamed  out,  were  exaggerated.  Germany  was  in  no 
mood  to  pre  Lather  up,  «ad  there  were  threatenings 
of  risings  when  he  disappeared,  only  appeased  when 
it  was  whispered  about  that  he  was  in  friendly  keep- 
ing. Luther  remuned  at  the  Wartburg,  dressed  as  a 
knight,  ordered  to  let  his  beard  grow,  and  bearing  the 
name  Junker  George,  for  ten  months,  and  made 
use  of  his  enforced  leisure  to  Ixwin  what  was  i>er- 
haps  his  greatest  literaiy  work,  his  tosnslation 
of  tlie  Scriptures  fVom  the  ori^nal  texts.  The  New 
Testament  was  almoB(  entirely  his  own  woric  He 
oaed  tar  text  Erasmus's  fourth  edition,  and  took 
iDoreffible  pains  with  his  woi4l  Some  of  his  MS.  still 
mrrrres,  vA  shows  that  he  corrected  and  reoorrected 
with  great  pains.  Some  passages  were  altered  at  least 
fifteen  limes.  He  often  felt  at  a  loss  for  want  of  teoh- 
moal  knowledge,  and  laid  all  his  friends  under  oontri- 
bntion.  Thus,  when  in  difficulty  about  the  translation 
rfBer.  zzL  he  wrote  to  Spalatin  to  ask  for  names  and 
deaniptions  of  all  the  precious  stones  mentioned. 
When  engaged  in  the  translation  of  the  descriptions  of 
the  dangnter  d  beasts  for  sacrifice,  he  ^ot  a  butdier  to 
kin  Mmie  sheep  finr  him,  that  he  might  loam  whtA 


every  part  of  a  sheep  was  called.  His  aim  was  to  re- 
produce tiie  tone  ana  spirit  of  the  original  as  fai  as  he 
possibly  could.  No  fine  courtly  words,  he  said  to  Spa- 
latin:  this  book  can  only  be  explained  in  a  mmple 
popular  style.  It  must  be  understood  by  the  mother 
in  the  house,  by  the  children  in  the  streets,  uid  by  the 
'*  common  man  in  the  market."  The  translation  of 
the  New  Testament  was  first  published  on  Septembtv 
21,  1522,  and  a  second  edition  appeared  in  October. 
By  diooong  the  Franoonian  dialect  in  use  in  the  im- 
perial ohanoeiy,  Lather  made  himsdf  int^ij^ble  to 
those  whose  vernacular  dialect  was  High  German  or 
Low  German,  and  his  Bible  is  still  the  standard  of  the 
German  tongae,  and  has  preserved  unity  of  langua^, 
literature,  and  thought  to  the  German  nation  daring 
its  politioid  diante^ration.  The  translation  of  the  CHd 
Testament,  begun  in  the  same  year,  was  a  much  more 
tedious  task,  and  Luther  was  assisted  in  it  by  what 
Matthesius  calls  a  private  Sanhedrim.  The  friends 
met  onoe  a  week,  several  hours  before  supper,  in  the 
old  Augustinian  monastery  at  Wittenberg,  which  had 
become  Luther's  house.  Bugenhagen,  Justus  Jonas, 
Melanchthon,  Aurogallus.  Rorer,  and  several  Jewish 
rabbis  made  the  "g&nhedrim."  jUitherthus  describes 
the  work:  "We  are  laboring  hard  to  bring  out  the 
prophets  io  the  motJier-tongoe.  Aoh  Gkittl  what  a 
great  and  difficult  work  it  is  to  make  the  Hebrew 
writers  spe^  German  I  They  redst  it  so,  and  are  un- 
willing to  give  up  their  Hebrew  existence  and  beoome 
like  Germans."  At  the  Wartburg  Luther  was  ill  in 
health  and  somewhat  troubled  in  mind.  He  had  been 
ill  before  he  was  summoned  to  Worms,  and  his  long 
journey  in  the  wagon  with  its  doth  t€^  the  exdte- 
meat  at  Worms,  and  the  solitude  at  the  Wartburg  had 
enfeebled  him ;  but  his  literaiy  activity  was  untiring. 
He  wrote  short  commentaries  on  the  68th  Psalm  and 
on  other  portions  of  Scripture,  and  a  set  of  homilies 
intended  to  guide  evang^cal  preachers,  the  KinJien- 
pottSle.  He  also  wrote  <Hie  or  two  short  trratiaes  on 
worship,  on  tbe  mass,  on  oonftsnon,  and  on  monkish 
vows,  intended  to  guide  the  reformed  churches  in  the 
rejection  of  superstitious  usues.  Up  to  this  time 
there  had  been  no  ohuige  in  the  church  services.  The 
true  doctrine  of  the  ^ospd  had  been  preached  in  Ger- 
many, and  Romish  ntes  and  ceremonies  had  been  ex- 
hibited as  abuses,  but  not  a  dngle  word  or  portion  of 
these  ceremonies  had  been  changed,  and  Lather  felt 
that  the  time  had  come  to  bring  the  preaching  and  the 
usages  into  harmony  with  each  other.  In  the  midst 
of  these  labors  news  came  to  him  that  Germany  was 
threatened  with  a  new  sale  of  indulgences.  The  oatdi- 
nal  archbishop  of  Mains,  Albert  or  BrandenbniR^,  un- 
able to  pay  the  26,000  dooats  doe  to  Bxme  for  his  pat- 
Uom,  had  resolved  to  raise  the  money  by  indulgnues. 
Lather  wrote  a  fierce  tractate  AgcUntt  the  NeuTldolat 
ffaS*.  The  archbishop  getting  word  of  this,  sent  to 
Frederick  asking  him  to  restnun  Luther  from  attacking 
a  brother«leotor,  and  Frederidc  wished  Luther  to  de- 
sist He  was  indignant,  but  at  the  request  of  Melanch- 
thon he  agreed  to  Is^  tne  treatise  aside  until  he  had 
written  to  the  archbishop.  "Put  down  the  idol  within 
a  fortnight,  or  I  shall  attack  you  publidy,"  he  wrote ; 
and  the  archbishop  in  reply  thanked  Luther  for  his 
Christian  brotheriy  reproof,  and  promised,  "witli  the 
help  of  God,  to  live  henceforth  as  a  pious  Indiop  and 
Christian  prince." 

Lather's  absence  from  his  congregation,  his  students, 
and  his  fUriends  and  books  atWittenber^  weighed  heavily 
upon  him,  and  he  began  to  hear  disqmeting 
rumors.  Garlstadt  and  other  friends  at  Wit-  vmtenbeis. 
tenberg  were  uiging  on  the  Reformation  at 
too  rapid  ft  rate.  The  ideawas  that  everything  in  wor- 
ship not  expresdy  enjoined  in  the  Bible  should  at  onoe 
be  abolished.  Tne  churches  were  to  be  sapped  of 
crucifixes,  images  of  saints^  and  the  ritual  of  the  mass ; 
the  festivals  of  the  Christian  year  were  to  be  neglect- 
ed, the  monastio  life  put  down  by  force :  and  aouM 
even  mshed  it  ordunea  that  all  clergymen  dtoold  ba 
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nuxried.  To  Luther  all  this  seemed  dan^^iis,  and 
sure  to  proTokc  a  reaction ;  the  changes  insisted  upon 
ware  to  him  matters  of  indifferenoe,  which  might  he 
left  to  the  individual  to  do  or  leave  undone  as  he 
pleased.  Aoricolar  confession,  the  reception  of  the 
Lord's  Supper  under  both  forms,  piotnres  in  churches, 
the  observance  of  festivals  and  rasts,  and  the  mon- 
astio  life  were  adia^hora.  He  wrote  earnestly  warn- 
ing his  friends  sfainst  rashness  and  violence,  and  he 
was  anzioiu  mad  distressed.  Still  he  held  out  patifflitly 
till  events  oooorred  whi<di  called  for  his  presence. 
Certain  mm  daiming  to  be  prophets,  Nicolana  St<nofa, 
a  weaver,  and  his  disdple  Thomas  Miinzer^  belonging 
to  the  viUage  of  Zwickau,  near  the  BrzgelMrge  on  the 
borders  of  Bohemia,  preached  wildly  a  worough-going 
reformation  in  the  church  and  the  banishment  of 
prieets  and  Bibles.  All  believers  were  prieata,  they 
said,  and  all  the  faithful  bad  the  Holy  Spirit  within 
them,  and  did  not  need  any  such  external  rule  as  Holy 
Scripture.  They  were  banished  from  Zwiduiu,  and 
came  to  Wittenbei^  where  Oarlstadt  joined  them. 
Fired  by  their  preaching,  the  people  tore  down  the 
imajies  in  the  chondies  and  indulged  in  various  kinds 
of  rioting.  Lather  fislt  he  oould  remtun  no  longer  io 
hiding.  He  wrote  to  the  electOT  telling  hun  imt  he 
must  quit  the  Wartbuxg,  and  at  the  same  time  declare 
iiw  that  he  left  at  his  own  periL  "  You  wish  to  know 
wut  to  do  in  the  present  troublesome  circumstances, ' ' 
he  said.  "Do  nothing.  As  for  myself,  let  the  com- 
mand of  the  emperor  be  executed  in  town  occoimtrv. 
Do  not  resist  if  they  come  to  seize  and  kill  me ;  only 
let  the  doors  remain  open  for  the  preaching  of  the  word 
of  God."  He  was  warned  that  Duke  George  of  Saxony, 
a  violent  enemy  of  the  Beformation,  was  waiting  to 
execute  the  sentence  of  the  ban.  "  if  things  were  ai 
Lapsio  as  they  are  at  Wittenberg,"  he  said,  I  would 
go  uiere,  if  it  rained  Duke  Geoiges  for  nine  days  run- 
ning, and  wery  one  of  them  nine  times  as  fierce  as  he. " 
He  left  the  Wartburg,  suddoily  appearing  in  Witten- 
brag  on  Mardi  3,  15^  and  plunged  at  onoe  into  the 
midst  of  sU-uggles  very  different  crom  those  which  he 
had  hitherto  so  victoriou^y  overcome.  He  found 
things  in  a  worse  state  than  ue  had  feared ;  even  Me- 
lanchthon  had  been  carried  away.  Luther  ^preached 
almost  daily  for  eif^ht  consecutive  days  against  Carl- 
stadt  and  the  fanatjos  from  Zwickau,  and  m  the  end 
he  prevailed  and  the'  danger  was  averted.  His  theme 
was  that  violence  does  no  good  to  God's  word ;  there 
are  in  religion  matters  of  indifference.  "The  Word 
oieated  heaven  and  earth  and  all  things ;  the  same 
Word  most  also  now  onate,  and  not  we  poor  snnera 
Smnma  tummanmy  I  will  preach  it,  I  mil  talk  of  it, 
I  will  write  about  it,  but  I  will  not  use  force  or  com- 
pulsion with  any  one."  "  In  this  life  eveiy  one  must 
not  do  what  be  oas  a  right  to  do,  but  must  forego  his 
rights,  and  consider  what  is  useful  to  his  brother.  Do 
not  make  a  '  must  be '  out  of  a  '  may  be,'  as  you  have 
now  been  doing,  that  you  may  not  have  to  answer  for 
those  whom  you  have  misled  by  your  uncharitable 
liberty."    Storoh  and  Miinzer,  sincere  though  mis- 

Sided  men,  sought  an  interview  wiUi  him.  They  laid 
eir  daims  for  support  before  him ;  they  said  that 
they  were  inspired  and  could  prove  it,  for  they  would 
tell  him  what  then  passed  through  his  mind.  Luther 
dudlenged  tiiem  to  the  proo£  You  think  in  your 
own  heart  that  my  doctnne  is  tnie,"  Budone  of  them 
impressively.  "  G«t  thee  behind  mc,  Satiui,"  ex- 
dauned  Lather,  and  dismissed  them.  "They  were 
quite  right,"  he  said  to  his  Mends  afterwards  j  "  that 
uiought  crossed  m^  mind  about  some  of  their  asser- 
tions. A  spirit  evidently  was  in  them ;  but  whatoould 
it  be  but  the  evil  one  ? ' ' 

When  Charles  V.  had  laid  Lather  under  the  ban  of 
Lather  and  ''^^  empire,  he  had  undoubtedly  been  great- 
qm  diet  mt  ly  influenced  by  political  oonsiderations. 
ituiemberg.  ^rKooa  L  of  France  and  Charles  of  Spain 
wen  rivals,  and  the  whde  of  the  European  poUoy  of 
the  time  tnms  <hi  this  rivaliy.    Th6  opponents 


schemed  to  attract  to  themadves  and  to  divert  from 
their  neighbors  the  two  outside  powers  of  England  and 
the  i«pacy,  and  in  1 521  it  was  the  policy  of  Charles  to 
win  alliance  with  the  pope.  The  Germans  saw  that 
they  were  being  sacrificed  in  this  game  of  stetecrafl, 
and  there  was  no  great  willinsniess  even  among  Roman 
Catholics  to  put  tne  edict  of  Worms  in  force.  Luther 
at  the  Wartburg  uid  at  Wittenberg  was  protected  by 
the  national  fedtng  of  Germany  from  attack.  The  diet 
of  the  empire  met  in  1522  at  Nuremberg,  and  the  new 
imperial  ooundl,  whuh  ruled  in  theanp^r'sabeenoe, 
and  very  fairly  represmted  the  popular  feeling  in  Gw- 
many^wasin  nomoodtoyield  to  tnepapaoy.  LeoX. 
had  died,  and  his  suoeessor  Adrian  VL,  an  orthodox 
Dominican  and  an  advocate  for  refonnafiOn  in  the 
cdoisters  and  in  the  lives  of  the  deigy,  proposed  to 
begin  reformation  b^  crushing  the  German  heresy.  He 
instructed  his  niuMBO  to  the  met  to  demand  the  execu- 
tion of  the  edict  of  Worms.  The  imperial  council 
r^Tused  until  the  grievances  of  Germany  were  heard 
and  redressed.  They  spoke  of  oonoordats  broken  and 
papal  pledges  unfulfilled,  and  finally  they  demanded 
a  free  ODCumenic&l  council  to  behekl  in  Germaiv  within 
a  year,  wluch  should  sMtle  abuses,  and  ontU  it  met 
tluy  wished  Uie  creed  to  be  an  opm  qnestioa.  The 
nundo  found  that  the  inilpits  of  the  free  imperial  <nty 
were  filled  with  preaoDers,  mostly  monks,  who  were 
making  the  city  reaoand  with  gospel  preaching.  He 
asked  ue  diet  at  least  to  arrest  tne  preadiers;  taedist 
pleaded  incompetence.  He  proposed  to  ueie  them 
himself  in  the  pope's  name ;  the  magistrates  threat- 
ened to  release  them  by  force,  and  the  nundo  had  to 
desist.  The  diet  then  presented  a  hundred  gravamina 
or  subjects  of  oomplunt  which  the  German  nation  had 
a^nst  the  papa^,  induding  in  the  list  indulgences, 
dispensations  bought  for  money,  absentee  bishops  and 
other  eodemasties,  the  use  of  mns  and  intetdiot8|  pil- 
^maees,  racesnve  demands  for  money,  and  the  deds- 
lons  CH  matrimonial  cams  in  eodenagtical  oonrts.  Hie 
oompldnt  was  an  expandon  of  leather's  address  to 
the  German  nobles.  The  nundo  oould .  do  nothing, 
and  was  forced  to  accept  by  way  of  oompnnnise  s 
dedsion  from  the  diet  that  only  the  vemm,  puntm, 
gmcrum,  et  tfinctum  eocmgdium  was  to  be  preached 
io  Germany.  Nuremberg  rovosed  the  edict  ofWorms. 
Next  year  the  diet  met  again  at  Nuremberg,  and  the 
new  pope,  Clement  VLL^  sent  the  celebrated  cardinal- 
legate  IiorenEo  Camp^ano  to  demand  the  execution  of 
the  edict  of  Worms.  The  diet  adced  in  return  what 
had  become  of  the  hundred  grievanoes  of  Ae  Gennan 
nation,  to  which  Bome  had  never  deigned  to  return  an 
answer.  Campeg^  declared  that  at  Bome  tiie  docu- 
ment had  been  conddered  merely  as  a  iwivate  pam- 
phlet ;  on  which  the  diet,  in  ^at  indignation,  insisted 
on  the  necessity  of  an  cecumenical  oouDol,  and  proceeded 
to  annul  the  edict  of  Worms, — dedaring,  however,  in 
their  communication  to  the  pope,  that  it  should  be 
conformed  to  as  much  as  possude,  which  with  respect 
to  many  dties  and  princes  meant  not  at  alL  Finally 
it  was  resolved  that  a  diet  to  be  hdd  at  Spires  was  to 
dedde  upon  the  religious  differenoes.  But  between 
Nuremberg  and  Spires  an  event  occurred,  the  revolt 
of  Sickingen  tad  the  knighte,  which  was  destined  to 
woric  harm  to  the  Beformati(m.  The  diet  of  Spires 
met,  and  many  of  the  members  bdng  inclined  to  con- 
nect Sidiin^i  and  liuther,  tiiera  was  a  strong  feelii^ 
against  the  Beformation,  tnit  the  fbding  was  notstnnbg 
enough  to  induce  the  diet  to  oomplv  with  the  denunoi 
of  the  legato  Campeggio  and  revoLe  the  dedsions  of 
Nuremb^K,  snd  it  refused  to  execute  the  edict  of 
Worms.  Campeggio,  however,  was  able  to  .separate 
Germany  into  two  parties,  and  this  separation  became 
apparent  at  the  convention  of  Batisbcm,  where  Bavaria, 
Austria,  and  other  South-German  states  resolved  to 
come  to  separate  terms  with  the  papacpr.  The  ouria 
prranised  to  stop  a  numba>  of  eodesiastioal  extortions 
and  indalgenoes,  to  mdcebrtterappdntaients  to  bene- 
fioes,  and  to  hand  over  some  at  the  eededastioal  es- 
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t&tes  to  the  Aofltriaa  aad  BavariaD  princes;  vhilo  the 
Mates  promised  to  set  aside  the  eraTamina,  and  to 
permit  no  ttderation  of  the  new  doctiinee.  On  tlie 
other  band,  many  states  which  had  kept  aloof  from 
the  Refoimation  now  joined  it,  and  declared  against 
the  eerea  sacraments,  tne  abuses  of  the  mass,  the  wor- 
ship of  Bwnts,  and  the  Bujffemacy  of  the  pope.  The 
emperor's  brother  and  auecesior  Ferdinand  was  a  bitter 
foe  to  the  Befbrmation,  and  urged  penecutioo.  Four 
Augosdnian  monks  at  Antwerp  were  the  first  martjTS', 
they  were  burnt  on  Ist  July,  1623.  Ferdinand  began 
the  bloody  work  c^penecauon  in  the  hereditarr  states 
of  Austria  iiiiBiedi^»)y  after  the  oonrention  of  RaUs- 
bou.  At  Psflttu  in  Bsnria,  and  at  Buda  in  Hungaiy, 
the  faggots  wen  Eghted.  The  dukes  of  Bararia  fol- 
lowed t&e  same  impulse. 

liothn's  literary  aoUritf  darinr  these  years  was 
1,11  tW"  miparwded.  a.  1522  ne  published,  it  is 
wrlttnga  Stud,  One  hundred  and  tJiirty  treatises,  and 
d^iiKtUB  eighty-three  in  the  following  year,  among 
them  the  ftunoue  Contra  ffetiricttm  regem 
Anffliee,  in  which,  after  having  deah  mercilessly  with 
the  royal  controv^siaKst,  he  exclaims,  "  I  ery '  Gospel  I 
Gospel  I  Christ  1  Christl  '  and  they  cease  not  to  an- 
swer 'Usscesl  Usa^l  OidinaQceel  OrdinanoeB! 
Fathers  t  Fathers  I '  The  aposde  St.  Paul  aniiihilatee 
irith  a  thunderstorm  from  heaven  idl  theob  fooleries  of 
Henry."  His  principal  work,  howevdr,  during  these 
years  wae  the  publication  of  certain  short  tracts  up>cMi 
worBbip  and  its  reform,  followed  1^  Tsrioos  directoriefl 
for  puUie  workup,  which  afterwards  served  as  a  modd 
Hffthe  numerons  Latheran  Ghnreh  ordinances.  In 
1522,  while  Luther  was  still  in  the  WartbnrK,  Carl- 
«tadt  had  pubtished  for  the  ofaur^  at  Wittenberg  an 
ordinance  for  directing  the  government  and  worship 
of  the  church.  It  was  ve«y  bnef,  but  vety  revdatioo- 
stiy  Eichter's  Svemffm.  Ktrofienordnungm^  vol.  ii. 
p.  484).  This  was  withdrawn  afler  Luther  s  return ; 
not  the  Reformer  f^  that  the  tame  had  come  for  a 
definite  relbnn  «f  pubiie  worship  and  for  publitAuDg 
Ub  Tievs  upon  liie  sabjeot  Aooordingly,  alter  a  aeries 
«f  traots  in  1522  upon  retigions  and  monastic  vows, 
the  ^Dolltion  of  private  masses,  the  Lord's  Supper 
nnder  both  forms,  saint  worship, 'theso-o!^led  spirrhial 
estate,  mtd  the  married  life,  he  publtsked  in  1523  The 
Order  o/_  tfce  Wbr^m  of  God,  He  wss,  as  usual, 
eoneerra4ive,  and  made  as  few  changes  as  poerible  in 
the  form  of  service,  caring  only  to  ^ve  full  place  to 
nrayer  and  the  reading  and  preachitig  of  the  word. 
The  order  of  worship  was  ftfllowed  by  the  Formtda 
Mitsee,  paMished  in  Latin,  but  at  once  translatod  into 
'Qennan  by  Paul  3perat«s,  in  which  the  ancient  form 
was  a«  mwk  preserved  as  is  oonmrtent  with  evangdi- 
ea3  doctrine.  Lathervaa  of  o|Hnion  that  the  more  4uffi- 
cult  introits  ^onld  be  removed  from  the  order  of  the 
Eucharirt,  and  simpler  hymns  put  in  their  plaoe,  K>d 
be  also  was  strongly  in  favor  or  the  singing  of  hymns 
in  the  common  worship.  This  led  to  tb«  publication 
in  1534  of  a  smidl  collection  of  churoh  hymns,  whic^ 
was  tflrther'a  firat  Greman  Churvh  Ifi/mn-Book,  and 
which  was  the  beginning  of  the  wonderfully  rich 
Q«nnan  Protestant  hymnology.  In  the  same  year 
Lnther  trancdated  the  order  of  baptism,  and  published 
it  under  the  title  of  Ikis  Tauf-BUchlein.  He  also 
^KW  np  a  directory  for  public  w<wshtp  for  Leissnig  {cf. 
Ricbter,  op.  at.,  vol.  i.).  The  hymn-4x>ok  was  followed 
by  a  prayer-book,  and  by  the  publication  of  a  short 
summaip^  of  the  heads  of  Christian  truth  fitted  for  the 
instroction  of  the  "mde  oommon  man."  Luther's 
cateehion  for  dnldren  Msnpleted  this  series  of  wwis, 
intended  to  Md  wonbip,  public  and  private.  Notwith* 
standing  thffiimmense  amount  of  literary  work,  Luther 
found  tame  to  m^e  preaching  tours,  and  visited  in 
this  w^y  Alterabucg,  Zwickau,  iEilenbui^,  Erfurt,  Wei- 
mar, and  many  other  places,  and  was  cheered  by  the 
'  pn^wss  of  ^e  Reformation  throughout  North  Ger- 
mai^.  About  this  time  also  he  sent  a  powerful  address 
to  the  monicipal  cuuadle  of  the  German  towns,  exhort- 


ing them  to  estaUiflfa  eranrwhere  Ohriitian  sdiools, 

both  elementary  and  aeconaazy.  "  Oh  my  dear  Get^ 
mans,"  he  exclaimed,  "the  divina  word  ii  now  in 
abundance  offered  toyou.  God  knocks  at  your  door ; 
open  it  to  Himt  Forget  not  the  poorTOBth.  .  .  . 
llie  strengUi  of  a  town  does  not  ooasist  w  ita  towen 
and  buildings,  but  in  counting  i  great  number  of 
learned,  serious,  honest,  aad  well-ediKated  ei(iE»s." 
He  tried  to  impress  upon  them  the  necessity  for  the 
hi^esteducation,  theknowtedge  of  Greek  and  Hdbrew, 
by  showing  how  servioeaUe  such  learning  had  been 
to  him  in  his  attack  upon  the  abuses  of  Rome.  Ha 
also  appealed  to  the  pnnoes  and  oittes  to  hdp  the  gos- 
pel ana  Uie  Reformed  ohun^MS ;  but  ohnrch  rule  and 
church  maintenance  ooold  not  be  fixed  on  a  legal  foa^ 
until  mnch  later. 

Here  we  oondude  this  first  glorious  period  of  La- 
ther's  life.  The  problem  to  be  solved  was  not  to  b« 
solved  by  Luther  and  by  Germany ;  the  nrogresave 
vital  element  of  reformatioD  passed  from  Germany  to 
Switzerland,  and  throngh  Switzerland  to  FcSBoa,  Hol- 
land, Englaiid,  and  Scotland.  Befi»s  he  desoendod 
into  the  grave,  and  Germany  into  thraldom,  Luther 
saved,  as  msch  as  was  in  him,  his  oountiy  and  the 
w(hM,  by  mwnt«ning  the  fundamental  prinni^  of 
the  Refonnation  against  Malancdithon's  piiallanimity ; 
but  three  IVotestant  prinees  and  the  free  dties-  wen . 
the  leaden.  Hie  oonfession  was  the  woric  of  Melaaeh- 
thon ;  but  the  deed  was  done  by  the  laity  of  tfae 
nation.  The  Gennaa  Refonoation  was  made  by  % 
sch(dastic^y  trained  monk,  seconded  by  profieBSom; 
the  Swiss  Refonnation  was  the  work  of  a  free  citisen,  * 
an  honest  Ohiistian,  trained  by  the  clasacs  of  antiquity, 
and  nursed  in  true  hard-won  eiril  liberty.  Luther's 
work  was  continoed^  prestfved,  and  advanced  by  the 
work  of  the  Swiss  and  French  Refonners.  The  monk 
be^n ;  the  citiEen  finished.  If  the  one  destroyed  Ju- 
daism, the  other  converted  paganism,  then  most  pow- 
erful, both  as  idolatry  and  as  iireligioos  learning.  But 
as  long  as  Luther  lived  he4id  not  lose  his  wipremaer, 
and  he  deserved  to  keep  it  His  mind  was  univemal, 
and  therefore  catholic  in  the  propo*  sense  of  the  word. 

Third  Fkriod  (1 525-1 546 J.— In  this  third  period  tiie 
epic  of  Luther's  life  was  changed  into  tn^edy ;  tine 
revolt  of  the  knights  under  Sickingw,  the  Anabaptiist 
tumults,  and  the  peasants'  war  in  toe  Black  Forest 
alienated  the  Byiupatliics  of  many  ftom  the  Reforma- 
tion, and  result-cd  in  a  divided  Gemiany  (see  vol  x.  p. 
447,  vol.  i.  p.  ^90).  From  Sickingen's  rising  Lnthw 
sedulously  kept  himself  aloof,  bub  the  in- 
surgent had  more  than  once  prodaimed  ^^'oAjj^ 
himself  on  Luther's  side,  and  that  was  T*^ 
enou^  to  make  many  of  the  vrin<!et  remove 
to  have  nothing  todo  with  r«brm.  The  oonyention  «f 
Ratisbon  was  vae  result  of  SiddnjE^ea'a  abwbive  nndL 
The  Anab^rats  have  to  do  with  Luther's  bistory 
mainly  in  so  far  as  im  contact  with  them  ^.-m^ 
modified  and  gave  find  diape  to  his  doe-  t^^S^ 
trine  baptism.  In  his  tract  on  the  Sae- 
ramentof  Baptmn,  1519,  Luther  dBtioraishesearefuU^r 
between  the  sign  and  the  thing  signified.  The  ordi- 
nance is  just  the  sicn,  the  thing  n^arfied  is  the  death 
to  sin,  the  new  birth,  and  a  new  Hie  in  Christ  [Qua 
new  life  goes  on  here  on  earth,  so  does  the  death  to 
sin.  Believers  die  daily  to  sin,  not  once  fiv  all  in  bajp- 
tism,  and  their  life  in  Christ  is  not  a  full  li&  whiM 
earth's  life  lasts :  and  so  baptism  is  merely  a  sign  of 
what  is  never  reiuly  accomplished  till  after  death.  In 
the  Baht/lonian.  Captivity  of  the  Church  of  God,  1S20, 
Luther  adopted  a  view  not  unlike  Calvin's.  He  said 
that  God's  woid  was  alwaj's  more  than  a  statement,  it 
was  also  a  promise.  Baptism  was  therefore  a  seal  or 
pledge,  a  promise  that  what  was  signified  by  the  ordi- 
dance  womd  be  bestowed.  Only  unbelief  can  rob  the 
baptized  of  the  bwefits  of  their  baptism  and  make  the 
ordinance  of  none  effect.  But  after  Lather  came  in 
contact  with  the  Anabaptists  he  departed  from  this 
simple  theory,  for  he  thought  that  he  eonld  not  justify 
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ioftnt  bapuem  upon  It,  and  bo  in  his  Sermon  on  Bap- 
(um,  1S35,  he  iutroduoed  a  third  theoiy,  which  ap* 
pnMohed  much  nearer  to  medieval  views.  He  ex- 
plained that  in  the  ordinance  of  haplism  God  through 
His  word  so  works  on  the  water  in  the  sacrament  that 
it  is  no  longer  mere  water,  but  has  the  power  of  the 
blood  of  GmiBt  in  "aome  myatenoua  fashion.  Luther 
then  asked  if  faith  was  required  for  the  worthy  par- 
taking of  the  sacrament,  and  he  felt  obliged  to  confess 
that  uie  faith  of  the  recipient  was  not  needed.  This 
sermon  marka  Luther's  reaction  towards  ideas  fae  had 
afaBndoned  in  lSlQ-20. 
More  important  was  the  conneodon  between  the 
Lutheran  movement  and  the  peasant  re- 
volt.  The  first  coalitions  of  the  peasants 
against  the  intolerable  rapacity  and  cruelty 
of  the  feudal  aristocracy  had  begun  before  the  close  of 
the  15th  century.  But  all  the  oppr^sed  inclined  to- 
wards Luther  J  and  the  onpressors,  most' of  whom  were 
sovereigns,  bishops,  ana  abbots,  towards  the  pope, 
llie  struggle  in  the  peasants'  war  was  really  between 
the  reforming  and  the  papist  party,  and  it  oould  easily 
bo  seen  that  Luther  would  be  dragged  into  it  As 
eariy  as  January,  1525,  the  revolutionary  movement 
had  extended  mim  the  Black  Forest  into  Thuriugia 
and  Saxonv,  and  the  peasants  were  eagerly  looking  to 
Luther  for  nelp.  The  more  moderate  party  published 
their  programme  in  twelve  articles,  with  a  very  re- 
markable preface,  in  which  they  stated  that  they  did 
not  wish  for  war,  and  asked  nothing  that  was  not  in 
aooordance  with  the  gospel.  These  articles  were  the 
•following:  —  (1)  the  whole  congregation  to  have 
power  to  elect  their  minister,  and  if  he  was  found  un- 
worthy, to  dismiss  him;  (2)  the  great  tithe,  i.e.^  the 
legal  tithe  of  oom,  to  be  still  payable  for  the  mainte- 
nance of  the  pastor,  and  what  is  over  to  go  to  support 
the  poor ;  the  small  tithes  to  be  no  longer  payable ; 
(3)  serfdom  aboUshed,  since  Christ  has  redeemed  us 
all  ^  His  piecioas  blood ;  (4)  game,  fishj  and  fowl  to 
be  free  as  God  created  them;  (5)  the  rich  have  ap- 
propriated the  forests,  this  to  be  rearranged ;  (6)  com- 
pulsory service  to  be  abolished — wages  for  work ;  (7) 
peasant  service  to  be  limited  by  contract,  and  woric 
done  above  contract  to  be  paid  for ;  (8)  fair  rents ;  (9) 
arbitrary  punishments  abolished;  (10)  the  commons 
Testored;  (II)  the  right  of  herlot,  i.e.,  the  right  of  the 
lord  to  take  the  vassal's  best  chattel,  to  be  abolished ; 
(12)  idl  these  propositions  to  be  tested  by  Scripture, 
and  what  cannot  stand  the  test  to  be  nyected.  Most 
impartial  historians  have  declared  that  their  demands 
wen  on  the  whole  jiut,  and  most  of  them  have  become 
law  in  Germany.  The  words  of  Scripture  l»ought  for- 
ward by  the  peasants  prove  clearly  that  Luther' spreach- 
ing  of  the  gospel  had  acted,  not  as  an  incentive,  buti 
SB  a  corrective.  The  peasants  declared  their  denre  to 
uphold  the  injunctions  of  the  gospel,  peace,  patience, 
and  union.  Like  the  Puritans  in  the  following  century, 
the  peasants  sav  that  they  raise  their  voice  to  God  who 
saved  the  people  of  Israel ;  and  tliey  believe  that  God 
can  save  them  from  their  powerful  oppressors,  as  he 
did  the  Israelites  from  the  hand  of  Pharaoh.  Luther 
evidently  felt  himself  appealed  to.  The  crisis  was  diffi- 
cult, and,  in  spite  of  what  has  been  sud  in  his  defence, 
he  failed,  as  he  failed  afterwards  in  t^e  conference  with 
the  Swiss  deputies  at  Marburg.  Had  Ijuther  thrown 
the  weight  of  his  influence  into  the  peasants'  scale, 
and  brought  the  middle  classes,  who  would  oertMnly 
have  followed  him,  to  the  «de  of  the  peasants,  a  jteme- 
fol  solution  would  in  all  probalnlity  have  been  arrived 
at,  and  the  horrors  of  the  massacre  averted.  But 
Luther,  bold  enough  against  the  pope  or  the  emperor, 
never  had  courage  to  withstand  that  aiithonty  to 
which  he  was  constantly  accustomed,  the  (Jerman 
prince.  He  began  by  speaking  for  the  peasants  in  his 
address  to  the  lords,  and  had  courage  enough  to  tell 
them  some  pkuD  truths,  as  when  he  sud  that  some  of 
the  twelve  articles  of  the  peasants  are  so  equitable  as 
to  dishonor  the  lords  before  Qod  and  the  worid,  when 


he  told  them  that  they  must  not  refuse  the  peasants' 
demands  to  choose  ijastors  who  would  preach  the  gos- 
pel, and  when  he  said  that  the  social  demands  of  the 
peasants  were  just,  and  that  good  government 
was  not  established  for  its  own  interest  nor  to 
make  the  people  subservient  to  caprice  and  evil 
passion,  but  for  the  interest  of  the  people.  "Your 
exactions  are  intolerable,"  he  said,  yon  take  away 
from  the  peasant  the  fruit  of  his  labor  in  order  to  spend 
his  labor  upon  your  finery  and  luxury."  He  was 
oourageouB  enough  also  in  asking  the  peasants  to  re 
frain  from  viokmoe,  and  in  telhng  them  that  Ukv 
would  put  themselves  in  the  wrong  py  rebellion.  But 
what  Luther  did  not  see  was  f-hat  the  time  for  good  ad- 
vice had  gone  by,  and  that  be  had  to  take  his  stand  on 
one  ude  or  the  other.  He  trusted  too  much  in  fine 
language.  His  advice  that  arbiters  should  be  chosen, 
some  from  the  nobility  and  some  from  towns,  that  both 
parties  should  j^ive  up  something,  and  that  the  matter 
should  be  amicably  settled  by  numan  law,  came  ten 
months  too  late.  The  bloody  struggle  came:  the 
stream  of  rebellion  and  destruction  rolled  on  to  Thur- 
ingia  and  Saxony,  and  Luther  apparently  lost  his  head, 
ana  actually  encouraged  the  nobles  in  their  sanguinaiy 
suppression  of  the  revolt,  in  his  pamidilet  entitled 
Affouut  the  Murdering^  IMUnnp  Salt  <tf  IhtaantM. 
where  he  hounds  on  the  authorities  to  '*8tab,  kill,  and 
strangle."  The  princes  leagued  together,  and  the 
peasants  were  routed  everywhere.  One  army,  with 
neither  military  arms  nor  leaders,  was  utteriy  routed 
at  Frankenhausen,  another  in  Wiirtemberg.  Fifty 
thousand  were  slain  or  butchered  by  wholesale  execu- 
tions. Among  this  number  many  of  the  quietest  and 
and  most  moderate  people  were  made  victims  in  the 
general  slaughter,  because  they  were  known  or  sus- 
pected to  be  friends  of  the  Reformation  and  of  Luther, 
which  indeed  all  the  (^tizens  and  peasants  of  Genuany 
were  at  that  time.  None  felt  more  deeply,  when  it 
was  too  late,  this  misen',  and  what  it  involvra  in  its  ef- 
fects on  the  cause  of  the  gospel  in  Germany,  than 
Luther;  and  he  never  recovered  the  shock.  He  thus 
unburdens  his  soul  at  the  close  of  this  fatal  year,  which 
crushed  for  centuries  the  rights  and  hopes  of  the  peas- 
ants and  laborers,  and  weakened  the  towns  and  cities, 
the  seats  of  all  that  was  best  in  the  national  life, — 
"The  spirit  of  these  tyrants  is  powerless,  cowanUy, 
estranged  from  every  honest  thought.  They  deserve 
to  be  tlie  slaves  of  the  people ;"  and  in  the  next  year 
"  I  fear  Germany  is  lost ;  it  cannot  be  otherwise,  for 
they  will  employ  nothing  but  the  sword." 

The  prospect  was  dux  enough  for  the  Befonua. 
Ferdinand  of  Austria  and  the  duke  of  Bavaria  wets 
imprisoning  and  laying  Christians  on  account  of  the 
gospel.  The  emperor,  fr^h  from  his  victory  at  Pavia, 
and  the  pope  were  combining  to  crush  the  Reforma- 
tion, and  It  was  rumored  that  the  kings  of  France  and 
England  were  to  lend  their  aid.  Toe  convention  of 
Ratisbon  had  resulted  in  a  Roman  Catholic  league  in 
which  Duke  George  of  Saxony,  Albert  elector  arch- 
bishop of  Mainz,  and  the  duke  of  Brunswick  were  the 
leaden.  Luther  also  found  that  the  war  had  de* 
moralized  the  Protestant  oongregations,  and  that  they 
were  becoming  ignorant  and  savage.  And  in  May, 
1525,  the  elector  fVederick  died. 

It  WW  under  snch  auspices  that  Luther  decided  at 
last  to  take  a  wife,  as  ho  had  long  ad-  TntiMr'i 
vised  his  friends  among  the  priests  and  marriafei 
monks  to  do.  Ho  married  Catherine  von 
Bora,  a  lady  twenty-four  years  of  age,  of  a  noble  Saxon 
family,  who  had  lefl  her  convent  together  with  ei^t 
other  sisters  in  order  to  worship  Christ  witJioutuie 
oppression  of  endless  ceremonies,  which  gave  neither 
light  to  the  mind  nor  peace  to  the  soul.  The  asters 
had  lived  together  in  retirement,  protected  bjr  pions 
citizens  of  Torgau.  Luther  married  her  on  June  11, 
]  525,  in  the  presence  of  Lucas  Cranach  and  of  another 
friend  savitnesBeB.  CaUierine  von  Bora  had  no  dowry, 
and  Luther  lived  on  his  appointment  as  professor ;  he 
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vonld  DOTer  take  any  money  for  his  books.  Hia  mar- 
riage ma  a  happy  one,  and  was  blessed  with  six  child- 
ren. He  was  a  tender  husband,  and  the  most  loving 
of  fathen.  In  the  close  of  the  year  1S25  Lather  was 
engaged  in  oontroventr  with  Eraamus  on  the  freedom 
of  the  will. 

The  princes  who  were  friendly  to  the  Reformation 

gradually  gained  more  oounge.  The  eleo- 
tkf  tfie  tor  John  of  Saxony  eatahUaned  the  prind- 
g*^"™^         in  hia  stato  that  all  rites  should  be  abro- 

gated  which  were  contrary  to  the  Scriptures, 
and  that  tne  massee '  for  the  dead  he  abolianed  at 
ODOe.  The  young  landgrave  Philip  of  Hesse  guned 
OTw  the  son  of  the  furious  Duke  George  to  the  cause 
of  the  Refonnation.  Albert,  duke  of  Prussia,  had  es- 
taUished  it  at  K'dnigsberg,  as  hereditary  duke,  abol- 
ishing the  vows  of  the  order  whose  master  lie  had  been, 
Baying: — "There  is  only  one  order,  and  that  is  Chris- 
tendom." At  the  request  of  the  pope,  Charles  placid 
Albert  under  interdict  a»  an  apoetate  monk.  The 
evangelical  prinoes  found  in  all  these  cimimBtanoes 
m  stul  stronger  motive  to  act  at  Augsbuig  aa  allies 
in  the  cause  of  the  evangelical  party ;  ana  when  the 
diet  opcmed  in  December,  1525,  they  spoke  out  boldlv : 
— "It  is  Tioteioe  which  hronght  on  the  war  of  the 
peasanta.  « H  yon  will  by  violence  tear  the  truth  of 
God  out  of  the  hearta  of  those  who  believe,  you  will 
dr»w  greater  dangers  and  evils  m>on  you."  The  Ro- 
manist party  was  startled.  "The  cause  of  the  holy 
fiuth  "  was  adjourned  to  the  next  diet  at  Spires.  The 
landgrave  and  the  electormadeafonnalaUianoe  in  Feb- 
ruary, 1526,  atToi^au. 

Luther,  being  consulted  aa  to  his  opinion,  felt  belp- 
lessw  You  have  no  f&ith:  you  put  not  your  trust  in 
God ;  leave  all  to  Him."  The  landgrave,  the  real  head 
of  the  evangdioal  alliance,  peroeivM  that  Luther's  ad- 
vice was  not  practical — that  Luther  forsook  the  duty 
of  self-defence  and  the  obligation  to  do  one's  duty  ac- 
cording to  the  cUctates  of  reason,  in  religious  matters  as 
well  as  in  other  political  questions.  But  the  alliance 
found  no  new  irieods.  Germany  showed  all  her  misery 
by  the  meanness  of  her  princes  and  the  absence  of  any 
great  national  body  to  oppose  the  league  formed  by  the 
pope,  the  emperor,  and  the  Romanists  throughout 
£urope.  The  archbishop  of  Treves  preferred  a  pen- 
sion trom  Charies  to  the  defence  of  the  national  cause. 
The  evangelically-disposed  elector  of  the  palatinate  de- 
aired  to  avoid  getting  into  trouble.  The  imperial  city 
of  Frankfort,  surrounded  by  open  enemies  and  Umid 
fiimds,  dedined  to  aooede  to  the  alliance.  There  was 
more  oational  feeUng  and  oquntge  in  the  Anglo-Saxon 
■orth  of  Gennany.  The  princes  of  Brunswick,  Lux- 
emburg, Mecklenburg,  Anhalt,  and  Mansfeld  assem- 
bled at  Ma^eburg,  and  made  a  solemn  and  heroic 
declaration  of  their  resolution  ' '  to  pledge  thur  eetatcs, 
Uvee,  states,  and  aubjecta  for  the  maintenance  of  the 
holy  word  of  God,  relying  on  Almighty  God,  as  whose 
instruments  they  would  act^ ' '  The  town  of  Magdeburg 
(which  then  had  about  three  times  as  many  inhabi- 
tants as  now]  and  Duke  Albert  of  Prussia  adhered  to 
the  alliance.  The  league  doubled  itsofforts.  Charles, 
fltrong  and  rendered  safe  by  the  peace  of  Madrid  con- 
dndea  with  Fraods,  sent  word  from  Seville  in  March, 
1526,  through  the  Romish  Duke  Henry  of  Brunswidc, 
that  he  would  soon  come  himself  to  crush  the  hsKey. 
Lather  saw  the  dangers  crowding  around  him  ;  his  ad- 
vice was, — "We  are  threatened  with  war:  let  us  force 
our  enemies  to  keep  the  peace,  conquered  by  the  Spirit 
of  God,  before  whose  throne  we  must  now  combat  with 
the  arms  of  prayer;  that  is  the  firat  wori:  to  be  done." 
The  emperor  commissioned  hia  brother  Ferdinand  to 

prende  atthedietof  Spiresandcarryouthis 
£|^^^2s.  ^'i^^  Riit  before  the  diet  met  Francis  and 

the  pope  had  formed  a  league  against  htm, 
and  Charies  had  ocmimisdoned  Count  Fkimdsberg  to 
levy  an  aniiy  of  Geimana  to  fight  against  the  iKtpe,  while 
Fminuid  was  called  to  Hunganr  to  maintain  agunst 
the  Tuks  and  otfaen  the  kingooms  of  Hnogaxy  and 
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Bohemia,  bequeathed  to  him  by  King  Louis  after  the 
battle  of  MohacE.  When  the  diet  at  Spires  met  (June. 
1526),  after  some  deliberation  apropositioQ  preaented 
by  the  free  cities  was  aooeptea  that  until  a  general 
council  met  "  every  state  shall  live,  rule,  and  c«ar  it- 
self as  it  shall  be  ready  to  answer  for  to  God  and  hia 
imperial  miyesty," — a  dedsion  which* foreshadowed  the 
famous  Augsburg  formula  a^ifui  regio  tgux  rdiffiot  the 
prindple  on  which  the  German  Protestant  diurch  was 
aflerwsrds  legally  based.  The  Befoimation  had  thua 
the  three  years,  152G-1529,  to  organize  and  consolidate 
itself.  The  man  of  Germany  at  that  time  among  the 
princes  was  PhiHp,  landgrave  of  Hesse,  and  he  was 
taught  what  to  do  by  a  citizen  James  Sturm,  Ute  dep- 
uty of  Strasburg  at  Spires.  Sturm  had  convinced 
Philip  that  the  Imsis  of  the  true  evangdical  church  was 
the  acknowledgment  of  the  sdf-govemment  of  the 
church  by  synods  composed  of  the  representatives  of  the 
whole  Christian  people ;  and  this  waa  embodied  in  the 
first  Protestant  constitution,  the  R^ormatio  ecdeti- 
anon  Hamtx  jvxia  certissimam  termonum  Dei  rcgu- 
Zam  ordinata.^  The  constitution  acknowled^  the 
episcopal  clement,  but  not  episcopal  rule ;  th^^  epi»- 
copale  was  invested  in  ihb  Christian  oommumty,  and 
the  flodc  of  Christ  were  to  hear  only  the  voice  of  their 
shepherd  Christ  Bishops  and  deacons  were  to  be 
elected  by  the  Christian  people;  bishops  were  to  be 
consecrated  by  imposition  of  the  hands  of  three  bishops, 
and  deacons  instituted  by  the  imposition  of  the  handa 
of  elders ;  while  elders  were  associated  with  the  pastors 
in  the  pastoral  care  of  the  congregation.  A  ^neral  or 
land  synod  was  to  be  held  annually,  consistmg  of  the 
pastor  of  each  parish  and  of  pious  men  elected  irom  the 
various  congregations,  and  there  were  provisions  made 
for  provincial  and  oongregational  synods.  Three  men- 
were  to  be  elected  annually  to  exercise  the  right  of 
visitation.  This  waa  afterwards  found  to  be  inconve- 
nient, and  dx  and  then  thirteen  superintendents  for 
life  were  substituted.  This  board  of  superintendents 
became  afterwards  an  oligarchy,  and  at  last  a  mere  in- 
strument of  state,  overriding  the  original  democratio 
constitutions  of  the  church,  a  consequence  of  the  dis- 
ruption of  Germany  and  of  the  paralysis  of  all  national 
institutions.  Luther  had  in  1523  and  1524  professed 
prindples  almost  identical  with  those  established  in 
1526  in  Hesse.  His  action  ceased  there ;  after  the 
peasants'  war  he  abandoned  his  more  liberal  ideas,  and 
indated  on  leaving  everything  to  the  princes,  and 
what  could  a  people  do  cut  up  into  four  hundred  sov- 
erdgnties?  Lather  never  acknowledged  CsesaropapiBm 
or  Erastianism  as  a  principle  and  as  a  right.  He  con- 
sidered the  rights  of  the  Christian  people  as  a  sacred 
trust  provisiouU^  depcsited  in  the  hands  of  the  prinoes 
their  representatives.  "  Where,"  he  asked,  "are  the 
people  to  form  the  synods?  I  cannot  find  them."  It 
was  Melanchthon'sinfluence  that  facilitated  thedespotic 
system  and  hampered  the  thorough  reform  of  the  forma 
of  worship.  Luther  withdrew  from  a  s^ere  which  he 
felt  was  not  his.  He  busied  himsdf  dunng  these  years 
with  plans  to  improve  and  simplify  the  church  services 
at  Wittenberg.  Some  portions  of  the  music  in  the 
communion  service  were  too  difficult  for  the  people. 
Lather  induced  the  elector  to  provide  mudc  tochers, 
and  also  to  permit  a  simpler  service.  This  led  to  the 
German  Mats  and  Order  of  Worship  for  Wittenberg. 
The  churches  too  throughout  doctoral  Saxony  were  be- 
ooming  better  attended,  and  Lutha  had  to  oondder 
and  devise  plana  for  church  extension  and  supervidon. 
His  letters  to  Philip  of  Hesse,  disapproving  of  the  new 
constitution  of  the  church  there,  snow  how  Jealous  he 
had  become  of  the  entrance  of  democratic  ideas.  He 
asked  the  elector  of  Saxony  to  take  charge  of  the 
church  within  his  dominions,  and  Melanchthon'a  arti- 
cles for  the  visitation  of  the  churches  in  Saxony^  which 
foreshadowed  the  Lutheran  oonsistorial  organization, 
show  that  Luther  distinctly  contemplates  the  transfer 
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Qft}iejit>g>uoc>paZetothepTiDceaaD<l  nu^istntea.  It 
IB  true  that  he  called  these  magUtrates  Nothebigchd/e, 
but  he  ooukl  not  soe  any  other  solution  of  the  diffieuttiy, 
aai  undoubtedly  from  the  legal  point  of  view  it  waa 
«asy  to  tniffifer  the  right  of  supervision  from  one  ex- 
teriiaJ  aathority  to  another,  and  difficult  to  haod  it 
over  ^<ora  the  btshops  to  oongregation.  The  nenr 
eedesiflstical  orguuzation  adopted  in  Hesse  and  dee- 
tornl  Saxony  had  the  <effeGt  of  making  .the  arcfalnhop 
«f  Mains  renonnoe  in  1528  the  spiritual  ^misdiotaon  he 
had  hitherto  exercased  over  diese  two  distiiets. 
Meanwhile  the  emperor  had  been  a^ain  suceessfiii  in 

his  political  schemea  His  Gernian  eimy 
^^^2529  binder  the  Constable  Bourbon  and  General 

EVuQ<kfaer^  had  seized  upon  Italy  and  had 
sacked  Borne,  and  again  be  had  brought  the  pope  and 
FVancis  to  tmas.  It  only  remamed  to  subdue  the 
Reformation,  and  the  medueval  empire  might  be  re- 
stored. He  first  sent  a  dispatch  sayingthat  the  edkt 
of  Worms  was  to  be  held  as  in  force.  When  the  die^ 
met  at  Spires  in  15S9,  the  imoerial  ooamnsnoners  ^r- 
bsde  tiw  oelebration  <tf  wormip  aocording  to  tiie  n- 
finned  usage  in  ebvrohes,  and  auerwords  in  the  hmses 
af  the  «leetor  and  of  the  landgrave.  The  Act  of  Tot- 
ention  of  1526  was  to  be  aDrogated.  The  diet  ap- 
pealed to  be  faop^esaly  divided,  a  minority  witli  the 
«mperor  and  a  mmon^  with  the  Sector  waa  the  land- 
grave, and  the  majority  poBscd  an  edict  which  amount- 
ed to  this  that  whem  the  edict  of  Wonns  ecmld  nob 
be  executed  wit^iovt  fear  of  Tev>(^(ztioa  no  further 
refMVM  were  to  be  allowed.  The  minority  prepared  a 
protest.  "Hm  diet  has  overstepped  its  anUiority," 
The  protest  they  SBid;  oar  aoquivod  ligbt  ie  that  the 
mdTTOtast-  decree  of  1326,  unaniamuiy  adopted,  re- 
■*>l^  mainB  in  foMS  vntil  aoonnol  «an  be  eon- 
TCned.  Up  to  this  time  the  deoree  has  snintadned  the 
peaoe,  and  we  protest  against  its  abrogation."  Eerdi- 
■and,  vhonpreaerrted  his  brother,  assured  the  prinoes 
that  nothiag  reuaaiiied  for  tbem  but  to  submit ;  he 
thresitened  toe  free  dtiee  with  the  loss  of  their  pnvileeeB 
and  v/ith  an  iatepdict,  and  he  iett  the  diet  i^ile  we 
evangcHcal  membCTS  were  deliberating.  In  spite  of 
these  throats  (iie_protest  waa  gigood  by  John  of  Bfu:- 
ooy,  George  of  Brandenhui^,  Ernest  of  Luneburg, 
Philip  of  Hesse,  and  Wcrffgang  of  Anhalt  among  the 
prinoes,  and  by  the  repreeentatives  of  the  free  cities 
•f  Strawurg,  Nnrembun?,  Ulm,  CSostnite  (Oonstanoe, ) 
lindan,  Memimngen,  Kerapten,  NDrdlingeD,  Heit- 
bronn,  KeutEngen,  Isny,  St  OttXl,  Wetssemmrg,  and 
Windeheisa.  Thiseelcbratedcnotentof  April  U,  ]ji39, 
from  which  eomes  the  name  Protestant,  u  one  of  the 
noblest  documents  of  CSiriMiaji  history.  The  protest- 
ing pxinoes  and  cities  claimed  as  their  right  as  Ger- 
mans the  sacred  duty  freely  to  preach  tno  word  of 
God  and  the  message  of  salvadon,  that  all  who  would 
heu  it  night  join  tne  community  of  believers.  It  was 
also  an  earnest  of  true  evangelical  union;  for  it  was 
well  knoT\-Ti  that  most  of  the  cities  were  more  intdined 
towards  Zwiagli's  thaa  towarehs  Lmth^'s  view  of  the 
sacrament. 

If  this  great  act  be  considered  impaitidly,  it  is  im- 
possible not  to  see  that  neitlier  Luther  nor  M^m(di- 
thon  was  the  nsd  kndor  of  the  time.  Lutfaer  had  no 
real  comprehension  q£  iriiat  had  to  be  4iene  in  Oennany 
to  preserve  the  gospd  from  destruction.  He  had 
riiown  little  empathy  with  the  fint  attempt  made  in 
Hesse  at  tbe  seu-^ovemment  of  the  <^uron ;  stitt  less 
did  he  see  tiie  importanoe  of  the  protest  at  Spires,  arid 
of  the  unity  it  gave  to  the  erangelical  cause.  It  was 
evident  that  nothing  but  the  inroad  of  the  Turks  had 
saved  the  Protestant  princes  after  the  diet,  and  that 
Oharles  was  so  fmr  master  of  Germany  as  to  make  it 
impossible  for  Germany  to  become  a  Protestant 
nation.  The  Protestante  were  lost  unless  they  strength- 
ened the  alliance  which  they  had  mst  founded  at 
Spires.  But  Luther  disliked  such  alKanees:  he  dis- 
suoded  the  elector  from  sending  deputies  to  the  meetr 
iog  agreed  to  be  held  at  Smalkald,  ud  when  the  Saxon 


deputies  prevented  anv  basinees  being  done  he  was 
proud  of  the  result  This  apparent  l^ndness  and  per- 
version of  mind  requires  explanation.  Luth«-  lived 
under  the  shadow  ot  the  Middle  Ages,  and  had  been 
trainei  in  scholasfio  law  as  well  as  in  scholastio 
theology.  To  the  mediaeval  jurist  the  emperor 
was  the  impersonation  of  all  social  order  and  moral 
law;  he  was  the  vicar  of  God.  In  the  later  Middle 
Ages  the  jurists  had  exagxarated  this  Bseredness  of 
the  emperor,  sad  had  oone  so  quite  natundly  im 
order  to  protect  <svil  law  from  canon  law,  and  to 
uphold  the  ststte  against  the  churdi.  Luther  conld 
throw  off  scholastio  theology,  but  he  eoald  not 
tbrow  off  that  sdKplastic  jurisprudence  that  all  his 
mediseval  horoeSj  Occam,  Wickliffe,  and  Hubs  had 
found  so  asefut  in  their  attacks  on  the  papaer,  and 
that  Lutho-  himself  had  found  so  aervieeable  when  he 
appealed  from  the  church  defined  by  the  pope  to  the 
chuK^  defoed  by  the  empire.  He  oould  not  hew  to 
think  of  an  aJliance  agaioBt  the  holy  Roman  empire. 
Luther  too  had  been  trained  in  the  adiool  of  Traer 
and  die  Theologia  Germaniai  and  putoolc  nea^  of 
their  quietism.  "  Suffer  God  to  do  His  wm.  in  you 
and  about  you  "  was  th^  motto.  There  wm  «  tbeo- 
logicat  Bcmple  also  at  the  bottom  of  Luther's  opposi- 
tion to  a  i^roos  Protestant  alfianoe  and  «  satienal 
attitude.  ThiB  betoayed  itself^  firrt,  in  am  uneasinesB 
about  Zwingli's  rising  influenee  in  Qermani^,  and, 
secondly,  as  a  dootriRal  idiosyncrasy  respeetang  the 
sacrament  of  the  Eucharist  Philip  of  Hee&e  saw 
through  this  iastantly,  and  said,  I  see  th^  are 
against  the  alliance  on  account  of  these  ZwiaghaiiB ; 
well,  let  OB  see  whether  we  eannot  mak^  these  theo- 
loneal  diffiarenoes  disappear." 

When  Lstlier  ms  raised  above  himself  by  tlie  great 
problem  before  him  in  tliat  glorious  period  i;utiieruiii 
of  actioD  from  1518  to  1524,  he  had  <eon-  z«^^  on 
ndered  the  sacrament  as  a  part  of  &e  sw- 
vices  of  the  churdi,  uid  a  secondary  nwt- 
tereompxredwith  tiierightviewofmiAortbeinwwd 
Christianity  which  im^ies  necessarily  an  unselfish  be- 
lieving and  thankful  mind.  He  was  eoavioeed  that 
there  was  no  virtue  ioheroot  ia  the  elemeubs  apart  from 
the  communion,  and  it  was  a  matter  indiffemnt  how 
the  epirituofity  of  the  aotioa  and  the  real  presence, 
even  tlie  transubstantiatioD,  might  be  rooouciled  with 
faitli.  But  the  peasants'  war  and  Caristadt's  mystical 
cntkssiasm  alanaed  him.  AVhera  was  this  to  lud  to, 
he  asked,  and  he  seems  to  have  settled  down  into  a 
great  resolve  to  lAide  by  the  traditMU  of  the  ohaieh, 
and  alter  as  little  as  possible  provided  mom  was  found 
for  the  exercise  of  living  faith.  So  when  he  fek  callad 
upon  to  form  a  theory  of  the  dootrine  of  the  sacraaneat 
or  the  £ueliamit  he  went  babk  to  his  schoiartidsm  to 
find  there  some  theory  which  should  be  traditioaal  and 
yet  afford  room  for  the  spiritual  prie.sthood  of  all  be- 
lievers, and  for  the  exercise  of  faith  on  the  promises 
of  Goa.  He  found  it  in  the  writiiifFe  of  that  adioel- 
man  whow  be  more  than  oaoe  calls  "  his  dear  master, " 
the  daring  Englishman  WiUiam  -of  Occam.  Timosub- 
standotion,  the  Komisfa  doetiine,  ofiended  Luther  im 
his  two  cflsential  requirements :  it  deauwded  a  miiada 
whidi  could  be  performed  a  priest  oaly,  and  tUi 
BUraonloDS  power  so  ae^oratod  dergy  team  lasly  that 
it  denied  the  ^iritual  priesthood  of  aH  believers ;  and, 
when  the  elements  haA  been  made  by  the  priest's 
oreatiag  word  the  body  and  blood  of  the  Loro,  their 
supernatural  effiooOT,  apart  from  the  fiiith  the  oom- 
muBtcant,  imparted  grace.  Occam  had  championed  a 
theory  which  in  some  form  or  other  had  been  in  the 
churoi  since  the  10th  century  at  least,  and  which 
openly  rejected  one  of  these  stumUing  blocks,  and,  as 
Luther  saw,  really  did  away  with  the  otiker  also.  Ao- 
oording  to  Oocam's  echolaetic  distuiottDna,  matter  can 
be  jweaeut  in  two  ways— (1)  when  it  ooonpies  a  distiaat 
plaoe  l^its^,  exduding  every  other  body,  sl^.,  two 
stones  mutuaUyexoludeindi  other,  and  (2)  whenitooenr 
pies  the  some  gpaoe  as  auother  body  at  the  ssiae 
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EvOTything  wKich  is  omaipresent  or  ubiquitous  must 
be  able  to  oocup^  the  same  spice  as  other  things,  else 
it  oQfiUd  not  be  iibiquitouB.  Christ's  Tesnnw^oo  body, 
and  Oocam,  had  tiiia  power  -whrn  our  Lend  appeared 
among  His  disciples  while  they  were  in  a  room  with 
the  doors  shut;  at  a  certain  moment  of  time  it  and  a 
portion  of  door  or  wait  must  have  been  in  the  same 
place  at  the  same  time ;  and  besides  Christ's  body  is 
nfaiquitooa.  It  is  therefore  in  the  elements  bread  and 
wine,  in,  witfaf  and  under  them.  Lnther  took  over 
this  dootrine  from  Occam  without  alteration.  The 
very  iUustradona  he  uses  in  his  Bekmntnisa  vom 
Abendynahl  are  Uk&a  almost  verbatim  -from  Qceam, 
Be  Akarit  Sacramento.  From  this  it  followed  that 
oonBufastantiation  iATolved  no  miiade.  Christ's  body 
was  not  Isonght  into  tiieelemeots  by  the  priest;  itwas 
then  natunUy,  But  its  iMesenoe  in  these  elements 
on  sMnznentu  oocaaons  brought  with  it  a  blesung, 
and  imparted  grace,  not  because  of  the  presence,  but 
because  God  had  promised  that  tlus  particular  presenoe 
of  the  everywhwe  present  body  of  Christ  womd  brine 
Uessinga  to  the  faithful  partaker.  Occam's  theory  of 
ocmsubstantiadon  falfiUed  all  Luther's  wants,  and  above 
all  it  involved  no  explaining  away  of  the  plain' mean- 
ing of  the  sentence,  "This  is  my  body,"  such  as  had 
oflended  him  in  Carlstadt.  It  is  easy  to  see  therefore 
how  Lather  was  alarmed  at  Zwingli.  The  Swiss  Be- 
former  seemed  to  attadc  ev^::rthing  that  Luther  prized. 
Be  did  not  oaie  tat  tradition  or  church  usage ;  he 
aeaned  engaged  in  a  ratitmaUstio  attack  on  the  prea- 
eooe  of  Chns^  in  the  Church,  and  on  the  word  of  God, 
and  80  he  was  gnilty,  in  Luther's  estimation,  both  of 
Wf-oonfidence  and  of  a  rationalism.  On  the  other 
hand,  Zwingli  could  not  understand  what  Luther 
meant ;  and  yet  he  was  anxious  to  unite  with  him, 
and  was  willing  to  leave  this  one  difficulty  an  o^n 
question.  It  was  in  these  circumstances — snspicion 
on  the  part  of  Luther,  blank  amazement  on  the  part 
of  dwingU— that  Philip  of  Hesse  induced  the  Swiss  and 
Sfubnnr  German  theologians  to  meet  at  Mar- 

^^£^^00.  huig.    Luther  was  gloomy  and  sus^iciouB, 

"aa  he  had  never  been  s^n  before,"  a 
fiiend  said.  The  frank  declarations  of  the  Swiss  Be- 
formers  soon  cleared  awi^  all  shadows  of  difference 
and  dissent  on  all  points  but  one,  and  fourteen  articles 
defining  the  ehiet  heads  of  Christian  doctriue  were 
adopted  by  both  parties.  Then  cune  the  discussion 
on  toe  fifteenth,  the  doctrine  of  the  Bucharist.  Luther 
took  a  piece  of  chalk  and  wrote  upon  the  table  Hoc  est 
€orpuM  memn,  and  when  worsted  in  argument,  as  he 
usually  was,  appealed  to  the  sentence.  The  discussion, 
which  lasted  lour  dajv,  however,  resulted  in  the 
parties  recognizing  exactly  where  the  point  of  differ- 
€008  lay,  and  in  redu<nng  it  to  its  smallest  dimensiooB. 
Both  deciared  that  they  agreed  in  recognizing  the 
Eoc^iarist  to  be  a  sacrament  of  the  true  bodyandhlood 
of  Christ,  and  that  a  spiritual  partaking  cf  this  body 
WIS  a  means  of  graoe.  They  differed  whether  the  ^e 
body  and  blood  of  Christ  were  corporeal^  in  the  sacra- 
ment. It  was  hoped  that  time  would  bring  about 
ailianee  if  not  agreement,  but  Lather  was  obstinate. 

Submit  youxseiVKL  believe  as  we  do,  or  you  cannot 
be  at^nowledged  as  Christians. ' '  He  refiised  Zwingli's 
hand}  "You  have  anothw  spirit  from  us,"  he  said, 
meaning  that  there  was  no  objective  basis  of  faith  be- 
tween tbem  owing  to  what  he  thought  to  be  Zwingli's 
lationaUam.  The  result  was  a  sad  one,  but  Zwingli 
was  toaome  extent  a  gtuner:  his  view  became  natural- 
iied  in  Germany,  where  Swal^a  adopted  it,  as  did 
Many  of  the  imperial  a^ce,  and  Plutip  of  Heaae  indi- 
oatea  that  he  preferred  it. 

The  Marburg  conference  was  a  sad  prelode  to  the 
Diwtof       deeirive  diet  to  be  held  at  Augsbnr^  in 

J  530.  The  new  diet  was  anxiously  awaited. 
An^oTB  Charles  had  made  known  his  intention  to 
v^asioB.  be  present,  and  that  he  intended  to  enforce 
obedience  to  the  edict  of  Wonns.  He  entered  Augs- 
htUK  with  great  magnifioaioe,  and  was  in  fact  at  the 


zenith  of  his  power.  He  had  broken  the  might  of 
France,  humlued  the  papacy,  been  <a-owned  at  Bo- 
loj^a,  reorganized  Italy,  and  driven  back  the  Turk. 
Hjb  only  remuning  task,  and  it  seemed  ea^y,  was  to 
crush  the  Beformation.  He  first  summoned  before 
him  the  protesting  princes  and  asked  them  to  with- 
draw the  protest  This  thejr  refused  to  do :  they  had 
a  dear  constitutional  right,  founding  on  the  decision  of 
Spires,  to  resist  Uie  emperor,  and  they  reaolved  to 
exercise  it.  Divine  service  after  Lutheran  fashion  was 
held  at  their  quarters,  and  they  refused  to  join  in  the 
procession  or  the  host  at  the  festival  of  Corpus 
Christi.  Meanwhile  Luther,  Melanchthon  with  Imn, 
was  at  Coburg,  near  enough  at  hand  for  consultation 
and  yet  beyond  the  Emperor's  reach.  Melanchthon 
was  preparing  a  oonfeaaion  with  a  defence,  the  80- 
oalled  Apolopy,  in  case  tfae  emperor  should  require  a 
statement  or  their  doctrines.  Luthw  was  writing 
commentaries  on  the  Psalms  and  the  prophets,  and 
was  also  preparing  a  popular  edition  of  Maop'*  Fablea. 
He  also  wrote  oomfortmg  letters  to  the  elector,  and 
addressed  one  of  his  most  powerful  writingfi  to  the 
Roman  Catholic  cleigy  assembled  in  the  diet  at  Augs- 
burg. Melanchthon  was  sent  for  to  consult  about  the 
confession  which  the  emperor  had  asked  for,  and 
Luther  remuned  alone  at  Coborg  full  of  fuixiety,  for 
he  knew  his  friend's  helplessness  in  the  actual  bustle 
of  life.  When  Melanchthon  got  to  Augsburg  he  really 
beoame  a  wxraroe  of  weakness.  He  induced  the  elector 
for  the  sake  of  peace  to  give  up  the  eerviees  in  the 
!EVandscan  church,  and  the  Protestant  nreaohers  left 
the  town  in  despair.  Luther  tXl  the  while  had  been 
quiet,  waiting  in  patience ;  but  this  was  too  mudi  fox 
him,  and  he  wrote  to  encourage  the  elector  to  resist. 
At  lenf^th  the  Protestants  were  a^ed  to  present  theii 
confession.  The  emperor  ordered  it  to  be  read  in 
Latin.  "N(^"  said  the  elector,  "we  are  Germans 
and  on  German  ground.  I  hope  therefore  your 
mtyest^  will  allow  us  to  speak  German."  When 
the  vioe-chancellor  of  the  elector,  Dr.  Christian 
Baier,  had  read  the  first  ^art  of  the  confes- 
sion, which  expounds  the  prindpka  of  the  Ref- 
ormation, and  in  particular  the  doctrine  of  jTisd- 
fication  by  faith,  "  that  faith  which  is  not  the 
mere  knowledge  or  an  historical  fact,  but  that  which 
believes,  not  only  the  history,  but  also  tfae  effect  of 
that  history  upon  the  mind,  it  is  said  that  an  inde- 
scribable effect  was  produced  upon  the  assembly.  The 
opponents  felt  that  there  was  a  reality  before  them 
which  they  had  never  imagined :  and  others  said  that 
snch  a  profesfuon  of  faith  by  such  princes  was  a  more 
effectual  preaching  than  that  which  had  been  stopped. 
**  Christ,  said  Jonas,  "  is  in  the  diet,  and  he  does 
not  keep  silence:  the  word  of  God  is  indeed  not  to  be 
boniuL  The  Roman  C^oUo  theolo^nans  present 
answered  the  otMofeosion,  and  then,  tiie  emperor 
engaged  Protestant  uid  Bomui  Catholic  theol<mans 
in  ncj^otiationa  in  which  Melanchthon  soon  showw  his 
yielding  ohuacter,  even  gnotin^  that  the  Protestants 
might  acknowledge  the  jnrisdiobon  of  the  bishops  and 
the  snpremat^  of  the  pope.  At  this  critical  moment 
Luther's  indication  found  vent.  "I  undeistaud," 
he  wrote  to  Melanchthon,  "  that  you  have  begun  a 
marvellous  work,  to  make  Luther  and  the^  pope 
agree  together,  but  the  pope  will  say  that  he  will  not, 
and  Luther  begs  to  be  excused.  Should  you,  how- 
ever, afber  all  succeed  in  your  affair,  I  will  follow  your 
examide  and  make  an  agremnent  between  Christ  and 
BeliaL  Take  care  that  von  give  not  up  justiGcation 
by  fwth ;  that  is  the  heel  of  the  seed  of  ^e  woman 
to  crush  the  s^pent's  head.  Take  care  not  to  aduiowl- 
edge  the  juris<£ctioo  of  the  bishops  *,  (hey  will  soon 
take  aU.  In  ^ort,  your  negotiations  have  no  chance 
of  success  unless  toe  pope  will  renounoe  papacy." 
The  Bomanists  fortunately  demanded  too  much.  Not 
even  Melanchthon  could  yield  the  acknowledgment 
of  private  masses,  of  auricular  confession,  and  of  the 
meritorious  oharaoter  of  good  works ;  and  the  negotia- 
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lioiu  oeaaed.  While  they  were  in  progress  the 
emperor  tried  to  intimidate  the  ptmcea  by  <»Uing  the 
imperial  troops  into  the  free  city  of  Augsburg  and 
clofflng  the  gates.  The  landgrave  escaped,  and  this 
fVightened  the  Catholics.  Unfortunately  the  Protest- 
ante  had  confessed  their  want  of  union  l>y  presenting 
Uiree  confesnons  of  faith the  Lathenna  had  pre- 
sented  tJie  Augsburg  oonfession ;  Stradmrg,  Oon- 
■tanoe,  Meminingen,  and  liodaa,  which  aympatbized 
to  some  extent  with  Zwingli,  presented  die  Oonfessio 
Tetrapolitana ;  and  ZwingU  bad  sent  a  oonfession 
which  waa  not,  however,  laid  before  the  diet  The 
diet  broke  up  with  the  final  decision  that  the  Protest- 
ants should  have  till  next  spring  to  consider  whether 
they  would  voluntarily  return  to  the  church,  and  that, 
if  they  proved  obstinate,  then  measures  would  be 
taken  for  their  extermination. 

To  the  student  of  Luther's  life  the  diet  of  Au^ 
burg  is  noteworthy  chiefly  because  it  was  the  oocasion 
of  the  composition  of  the  Augsburg  confession,  or 
Avguaiana,  which  afterwards  became  the  symbol  or 
oonfesuoD  of  faith  for  the  Lutheran  Church.  It  was 
praj>ared  hr  Melanchthon,  founding  on  the  fifteen 
articles  of  the  Marburg  conference,  on  the  seventeen 
articlee  of  Scfawabach,  and  on  the  articles  of  Torgau. 
These  various  sets  of  articles  had  been  written  by 
Luther,  and  therefore  the  Augsburg  confession  was 
strictly  Luther's  own.  It  consists  of  two  parts — one 
dogmatic,  in  twenty-one  articles^  which  stat^  the  prin- 
cipal doctrines  of  the  evangehcal  church,  beginning 
with  the  Trinity  and  ending  with  the  worship  of 
saints ;  and  the  other  in  seven  articles,  rejecting  the 
celibaey  of  the  clergy,  the  sacrifice  of  the  mass,  aoric- 
ular  oonfesnon,  oeremonial  feasts  and  fasts,  monastic 
TOWB,  and  the  secnlar  jurisdiction  of  bishops.  It  was 
ugned  at  Augsburg  John  of  Saxony,  Gfeorge  of 
Brandenburg,  £mest  of  Llinebur^  Phihp  of  Hesse, 
and  Wolfgang  of  Anhalt,  and  bv  the  representatives 
of  the  towns  of  Nuremberg  and  Keutlingen,  and  dur- 
ing the  sitting  of  the  diet  bv  the  representatives  of 
KempteOj  Heilbronn,  Windsheim,  and  Weissenburg. 
The  edict  of  the  diet  was  published  on  November  1 9, 
and  the  Protestant  princes,  after  having 
overcome  the  resistance  of  Luther,  met  for 
oonferenoe  at  SmaJkald  on  Christmas,  1530, 
and  formed  an  armed  league  for  mutual  defence.  It  had 
been  declared  that  the  edict  would  be  put  into  execu- 
tion in  the  spring  of  I5S1,  but  when  the  time  came  the 
emperor  had  other  work  on  band :  France  had  become 
troublesome,  and  the  Turks  were  again  moving.  He 
found  also  that  he  could  not  count  on  the  support  of 
the  Boman  CathoUo  princes  in  the  suppr^ion  of  the 
Protestants.  In  presence  of  danger  the  ZwingUans 
and  Lutherans  showed  a  united  front,  and  the  Smal- 
kald  league  grew  to  be  a  formidable  power.  The  em- 
^MTOr  resolved  to  eome  to  terms  with  his  Protestant  sub- 
jects, an(l  the  result  was  the  religious  peace  or  rather 
trace  of  Nuremberg,  which  left;  things  as  they  were 
until  a  general  council  should  settle  matters.  The 
yean  following  this  peace  of  Nuremberg  were  compara- 
tirdy  prosperous  to  the  Reformation.  The  Smalkald 
league  was  ihe  only  organized  power  in  Oermany,  and 
very  effectually  prevented  the  oppression  of  Protes- 
tants by  Roman  Catholics.  Year  by  year  their  num- 
hen  increased,  and  Luther  saw  the  evangelical  cause 
prospering,  first,  Wiirtemberg  was  won  back  for 
young  Duke  Christopher,  who  had  become  a  Protes- 
tant, and  found  on  his  entry  to  his  dukedom  that  bis 
people  were  already  secret  Protestants.  In  northern 
and  central  Germany  whole  districts  embraced  the 
evangelical  doctrines.  Electoral  Brandenbuiv  and 
ducalSaxony  had  reofflved  Protestant  rulers,  who  round 
their  people  more  than  willing  to  accept  the  creed  of 
thdr  new  aoTeragn&  At  last  the  only  large  states 
that  wore  aMe  to  maintun  a  firm  front  agunst  the 
lAtheran  doolrineB  were  Austria,  Bavaria,  the  Palatin- 
ate, and  the  neat  eoolesiastical  provinces  on  the  Rhine, 
aaa  «Ten  in  these  regions  vintations  of  the  ohurahes 


had  shown  that  the  people  were  forsaking  the  old  futh. 
It  appeared  that  a  more  serious  defection  than  any 
might  at  any  moment  be  made.  The  elector^arehbishop 
of  Cologne  showed  signs  of  abandoning  the  Roman 
Catholic  futh  and  secularizing  his  vast  episcopal  terri- 
tories, and  this  threatened  defection  made  Charles 
bestir  himself.  If  the  elector  became  a  Protestant  the 
Lutherans  would  be  in  a  majmity  in  the  electoral  col- 
lege, and  a  Prote^nt  emperor  might  be  elected. 

During  all  these  years  liutfaerwitB  quietly  at  work  at 
Wittenberg,  lecturing,  preaching,  and  writ-  work  of 
ing.  At  &8t  he  felt  anxious  lest  civil  war  Lutbar'i 
should  break  out,  and  he  had  scruples  "terye*"- 
about  many  of  the  doinnij  and  even  about  the  very  ex- 
istence, of  that  league  which  was  r^y  {pving  the  land 
peace.  Under  Philip  of  Hesse  the  Reformation  was 
assuming  a  national  and  political  shape  which  alarmed 
Lutherj  who  was  more  than  ever  content  to  keep  out 
of  public  life  and  keep  himself  to  his  books.  He  began 
publishing^his  lectures  on  various  porUons  of  Scripture, 
on  the  EpiBtie  to  the  GaJatians  and  on  the  Psalms  of 
D^rees.  He  wrote  one  or  two  oontroTenial  tracts, 
maidy  to  show  bow  the  Reformed  could  not  accept  the 
conditions  offered  by  the  Roman  Catholics  at  Augs- 
burg. In  1534,  to  his  great  joy,  the  first  oompleta 
translation  of  the  whole  Bible  was  published,  and  next 

Cr  appeared  a  new  edition  of  the  Wittenb»g  hymn- 
kj  con  taining  several  new  hymns.  Philip  m  Hesse, 
notwithstanding  the  failure  of  the  oonferenoe  at  M&r- 
burg,  still  thought  that  something  might  be  done  to 
remove  the  theological  differences  between  Switzerland 
and  Saxony,  or  at  least  between  Swabia,  Strasbuig, 
and  Wittenberg.  The  divines  of  Switzeriand  and  of 
South  Germany  had  by  their  publications  made  this 
somewhat  easier.  The  confession  of  Basel,  drafted  hy 
(Ecolampadius  (1531),  revised  by  Myconius,  and  pub- 
lished by  the  magistraov  of  Baselr  had  declared  that 
in  the  Lord's  Supper  Cnrist  is  the  food  of  the  soul  to 
everlasting  life,  and  Bucer  and  the  other  South-Gennan 
divines  were  anxious  for  a  union.  Philip  of  Hesse, 
Bucer,  and  Melanchthon  met  in  conference  at  Gassel 
to  arrange  pteliminaries,  not  without  suspicion  on 
Luther's  part,  for  he  could  not  trust  Melamihthon  at 
a  conference,  and,  as  he  remarked  to  Justus  Jonas,  he 
hated  trimmers  above  all  men  on  the  earth's  round. 
The  result,  however,  was  better  than  he  had  hoped 
for.  Bucer  drew  up  a  short  confession  whidb  was  to 
be  Bulmiitted  to  the  Wittenberg  theottwians,  and  was 
favorably  received  b;^  them,  and  the  South-German 
theologians  were  invited  to  a  further  confeieuoe  at 
Wittenberg.  The  meeting  very  fairly  represoited  all 
the  German  states,  and  the  result  was  the  document 
known  as  the  Wittaiberff  Concordia.  This  document, 
munly  drawn  up  by  Bucer  and  Melanchthon,  contuns 
a  statement  of  the  doctrine  of  the  sacrament  of  the 
supper  expressed  according  to  the  Lutheran  formula, 
with  the  declaration  that  unworthy  or  faithless  par- 
takers really  do  not  participate  in  the  sacrament  Me- 
lanchthon and  Bucer  had  used  too  much  diplomatio 
skill  in  drawing  up  the  formula,  for  the  essential  dif- 
ferences between  the  Wittenberg  and  the  Strasburg 
school  were  not  really  &oed  and  explained ;  they  were 
covered  over  with  ambiguous  language.  Nor  could  the 
document  be  accepted  by  the  Swiss ;  but  for  a  time  it 
seemed  as  if  a  satisfactory  basis  of  peace  had  been  es- 
tablished. The  general  satisfaction  was  increased  by 
the  publication  ofthe  First  Helvetic  Confession,  which, 
while  stating  the  doctrine  ofthe  sacrament  of  the  sup- 
per in  a  manner  essentially  Zwinglian,  laid  special  em- 
phasis on  the  real  spirituu  presence  of  Chnst  in  the 
elements.  Luther  in  a  letter  to  Meyer,  burgomasterof 
Basel,  and  also  in  his  answer  to  the  Reformed  cantons, 
acknowled^d  the  earnest  Christianity  of  the  confession, 
and  promised  to  do  his  beet  to  promote  union  wi^  the 
Swiss.  It  is  sad  to  think  that  oidy  three  years  later 
his  old  animonty  to  Zwin^  and  his  coantrj^nen  bn^ 
out  again  in  his  book  against  the  Turks^  and  that  1m 
renewed  the  sacrameDtal  oontnvttny  with  even  more 
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than  the  old  fur  id  his  Short  Cht^mon  of  Ove  ffofy 
Saerammty  paolislied  id  1544.  This  first  HelveUo 
oonftauonvas  diawiinp,  however,  for  another  purpose 
dun  to  appease  the  Wittenbe^  theolocians.  Charles 
V.  was  u^ing  the  pope  to  call  a  general  council  to  end 
the  disputes  within  tnie  Christian  church,  and  it  seemed 
so  probable  that  a  council  would  meet  that  the  Protest- 
ants were  eveiywhere  preparing  themselves  by  doo- 
tiinal  statementa  for  taking  their  share  in  its  work. 
The  German  princes  and  their  theologians  were  tdso 
grratly  exercised  about  this  coan<ul,  and  the  thought 
of  it  and  bow  FMtestanta  shoold  bear  themsdres  in 
its  presence  was  filling  Luther's  mind.  He  wrote  sev- 
eral short  papers  on  the  sultject  in  the  y«irs  15M-39, 
beginning  with  the  Convocatio  Concuii  Itberi  and 
eiutng  with  Von  den  ConeSiis  und  Kirchm.  The 
pope,  Faul  HL,  yielding  to  the  pressure  of  the  em- 
peror and  of  such  liberal  Roman  Catholics  as  Vergerius, 
nis  legate  in  QermanVj  called  a  council  to  meet  in  May, 
J  53T,  at  Mantua,  and  invited  the  Lutherans  to  be  pres- 
ent. The  Lutheran  princes  and  theologians  felt  com- 
pelled to  face  the  question  whether  they  could  or  could 
not  accept  the  invitation,  and  Luther,  at  the  request 
of  the  elector  of  Saxony,  prepared  a  creed  to  be  used 
as  a  basis  of  negotiadons.  This  was  submitted  to  the 
pzioceB  and  theologians  assembled  at  Smalkald,  and 
was  in  substance  adopted  by  them.  It  is  called  the 
Smalkald  Articles,  and  is  important  because  in  its 
statement  of  the  doctrine  of  the  sacrament  of  the  sup- 
per it  repudiates  the  Wittenberg  Concord.  The  princes 
aedded  that  they  would  have  nothing  to  do  with  a 
oounal  which  did  not  meet  on  German  soil  The  em- 
peror, alarmed  at  the  progress  of  Protestantiam,  and  at 
the  united  front  shown  by  German  Protestants,  and 
troubled  by  the  refusal  of  the  pope  to  consent  to> 
council  to  be  held  out  of  Italy,  strove  to  bring  Protest- 
ants and  Roman  Catholics  together  by  means  of  re- 
ligions conferences.  The  first  of  these,  held  at  Ha^e- 
nau,  came  to  nothing.  Next  year  (1541)  the  confer- 
ence was  renewed  at  Worms,  when  die  Roman 
Cathdio  party  promised  reforms  on  condition  that  the 
Protestants  first  submitted  to  the  pope.  This  condi- 
tion eould  not  be  accepted.  Representatives  met  the 
same  year  at  Ratisbon,  and  here  the  conference  was 
wrecked  on  the  doctrine  of  transubstantiation,  but  the 
diet  renewed  the  terms  of  the  edict  of  Nuremberg  of  1 532 
— the  Ratisbon  Interim.  It  was  felt  by  all  parties  that 
this  provisional  state  of  matters  must  come  to  an  end 
some  time,  and  that  the  Protestants  must  either  be 
allowed  to  have  their  own  way  or  win  it  by  fighting. 
He  emperor  was  not  ready  for  war,  and  at  the  diet  at 
8]wes  in  1544  it  was  agreed  that  the  Protestants  were 
to  maintain  their  righto  until  a  general  council  met. 
Whatever  hoi>es  they  might  have  from  such  a  council 
were  soon  disapated.  The  oonnoil  of  Trent  was  opened 
that  year,  and  its  earliest  acts  were  to  refuse  to  pass 
the  condiiatory  measuresproposed  by  some  of  the  lib- 
eral Roman  Catholics.  The  emperor  still  temporized 
and  promised  reforms,  if  not  by  a  council  then  by  a 
national  assembly,  and  many  of  the  Protestants,  Luther 
among  them,  still  hoped  that  matters  might  settle 
themselves  without  civil  war.  This  hope  inspired 
what  was  called  the  WUtenberg  R^&rmation,  a  docu- 
ment setting  forth  how  near  the  evangelical  church 
might  approach  the  Roman  CatJioUo  and  sUll  retain 
the  tmuis  it  had  upheld.  The  year  1546  began,  how- 
ever, with  unmistakable  indications  tbat  Charles  was 
now  ready  to  strike  a  decisive  blow. 
Luther  had  been  suffering  much  during  the  last  few 

5 ears,  and  he  felt  his  end  to  be  near.  In  the  month  of 
annary,  1546,  he  undertook  a  joumey  to  Eisleben  in 
ver^  inclement  weather,  in  order  to  restore  peace  in  the 
fiimily  of  the  counts  of  Mansfeld ;  ho  caught  a  violent 
cold,  out  preached  four  times,  and  took  all  the  time  an 
active  part  in  the  work  of  conciliation.  On  the  17th 
of  February  he  felt  that  his  release  was  at  hand ;  and 
at  Eisleben,  where  he  was  bom,  he  died,  in  faith  and 
prayer,  on  the  ft^wing  day.   Nothing  can  be  more 


edi&ing  than  the  scene  presented  by  the  last  days  of 
Luther,  of  which  we  have  the  most  authendc  and  de- 
tuled  accounts.  When  dying,  he  collected  his  last 
strength  and  offered  up  the  follovring  prayer : — *'  Heav- 
enly Father,  eternal,  merciful  God,  tnou  hast  revealed 
to  me  Thy  dear  Sou,  our  Lord  Jesus  Christ  Him  I 
have  taught,  Him  I  nave  confessed.  Him  I  love  as  my 
Saviour  and  Redeemer,  whom  the  wicked  persecute, 
dishonor,  and  reprove.  Take  my  poor  soul  up  -to 
Thee  I  "  Then  two  of  his  6ienda  put  to  him  the 
solemn  questioUf—"  Reverend  FaUier,  do  you  die  in 
Christ  and  in  the  doctrine  you  have  constantly 
preached?"  He  answered  V  ^  audible  and  joyfiu 
Yes";  and,  repeating  the  verse,  "Father, into  thy 
hands  I  commend  my  spirit,"  heexpired  peaciriEnUyt 
without  a  stniggle,  on  tte  18tb  of  Febmary,  1646,  at 
fonro'ekiakin  the  afternoon. 

The  Ikm^  on  the  Ufa  and  work  of  LotherarasoveiTna- 
menMu  that  It  Is  impossible  to  do  more  than  mention  one  ov 
two.  The  best  editions  of  Lather's  works  are  (I)  the  Wit- 
tenberg, 153&-5S,  19  vols,  folio  (7  in  Latin  and  12  In  Ger- 
man ;  Melanohthon  wrote  the  pre&cea,  and  inserted  a  life 
of  Luther  in  the  beginning  of  the  2d  vol.) ;  (2)  Waleh'a 
edition,  24  vols.  4to,  1740-53 ;  (3)  the  Erlangen  edition,  66 
vols,  and  2  vols,  of  indices,  in  all  67  vols,  in  Oorman,  and 
33  vols,  in  Latin,  and  not  yet  complete,  1826-73 ;  (1)  the 
last  edition  is  tsiaa  FiankCort-on-the-Maiik,  publlahing  ak 
the  expense  of  the  Pramian  Govemment. 

Luther's  letters  have  been  collected  and  edited  by  (1)  De 
Wet«e  and  Seidemann,  L.  Bri^e,  6  vols.,  1886-66;  (8)  this 
emendated  by  Bnrkhardt,  JjUk«r'$  Bri^ittAMl,  186S;  (8) 
Seidemann,  Lutherbriefe,  1859. 

The  TiOi*  Titik  was  translated  (1)  by  William  HacUt^ 
1848,  and  (2)  by  Bindseil,  OoUoquia,  etc,  3  vols.,  last  pnb- 
liahed  1866. 

LiveB  of  iMtker. — (1)  J.  Mathesios,  Historic  von  D.  M. 
iMtiter't,  etc,  Norembttg,  1566 ;  (3)  Cocblnus,  Ada  a  8ar^^ 
iMth^  FtaiM,  1566  (Soman  Oatholio  and  abusive};  (3) 
Herle  d'Anbignti,  BUL  of  the  B«f.,  vols,  i.-iii.,  1838,  etc  ;  (4) 
Hichclet,  lAfe  of  Luther  (his  statements  about  himself  col- 
lected), translated  byHazlitt,  1846  and  1862;  (5)  Cioly, 
Life  of  Luther,  1857 ;  (6}  Jalios  Kostlin,  Martin  Lvthtr,  ieim 
LAm,  etc,  2  vols.,  1876.  The  last  is  the  best;  it  has  beea 
summarized  for  popnlar  reading  in  one  volume,  with  Inter- 
esting illustrations,  1882. 

The  Timet  of  Luther.— (1)  Banke,  Deuttehe  Oetehiehie  tm 
ZntaUer  d.  Sef.,  6  vols.,  1st  ed.  1839-47,  reached  a  eth  edL, 
Eng.  transi.  by  Sarah  Austin,  1846-47;  (2)  Loaoher,  Rifor- 
matioiu  Akta,  Leijpsic,  17^:  (3)  Haosser,  3%«  Period  ofth* 
Jteformation,  2  vols.,  1873 ;  (4)  Sbobohm,  Era  of  the  PrtOettamt 
Sevolution,  1877  (a  very  uiort  but  good  and  dear  summary 
of  events).  (T.M.L.) 

LUTHERANS  are  that  body  of  Christians  who 
adopted  the  inimnplai  of  Martin  Luther  in  his  oppo- 
mdon  to  the  Roman  _  Church,  to  the  Swiss  tlte^ 

gians,  and  to  the  sectaries  of  Reformation  times.  They 
called  themselves  *'  EvaugeUcal  "  in  distinction  from 
the  '*  Reformed  "  or  followers  of  Calvin,  and  formed 
one  of  the  two  great  divisions  of  the  Reformation 
Church.  In  the  early  days  of  oontroversy  tbe  stricter 
Lutherans  held  it  to  be  their  peculiar  function  to  pre- 
serve the  status  rdigionis  in  Uermania  per  Lutherwm 
mstauratui  and  to  watch  over  the  depositum  Jem 
Chritti  which  Luther  had  left  in  their  charge.  Luther 
himself  was  much  more  fitted  to  be  a  reformer  and 
preacher  than  an  exponent  of  a  scheme  of  theology  or 
the  organizer  of  an  eooleuastical  system.  His  wonder- 
fully sympatheUc  nature  was  ea^  moved,  and  his  own 
liking  and  disliking  ruled  him  too  strongly  to  make  him 
able  to  expound  in  calm  fashion  the  whole  round 
theology,  giving  to  each  doctrine  its  proper  place  in 
the  system.  His  nominalist  tnuning,  nis  quietism  k<A 
from  the  mystics  of  tb.e  14th  and  15tfa  oenturies,  his 
occasional  fits  of  morbid  melancholy^  all  kept  him  nom 
looking  at  the  whole  system  of  Christian  doctrine,  and 
made  him  intensify  the  value  and  importanoe  of  special 
aspects  of  truth.  The  early  Lutheran  theology  refieet- 
ed  the  character  of  its  founder.  It  lacked  oystematio 
completeness,  more  especially  in  its  failure  to  construct 
a  comprehensive  doctrine  of  the  work  of  the  Holy 
Spirit,  and  it  swayed  from  side  to  ude  in  violent  con- 


Digitized  by 


86 


LUTHERANS. 


trorernes,  until  at  length  ont  of  the  confiiota  emerged 
the  Form  of  Concord,  which,  it  was  hoped,  would  sno- 
oeed  in  punning  the  chuxoh.  The  dogmatic  ^mbob 
of  the  Luthenm  Church  are  usually  said  to  indude 
nine  seDarate  creeds,  three  of  which  are  taken  jrom  the 
early  Christian  Church  while  six  are  the  production  of 
the  16th  century.  Theyare  the  Ajrostles'  Creed,  the 
Nicffio-Constantinopolitan  Creed  in  its  Western  form 
{ue, ,  with  the ^10^)^  the  so-called  Athanasian  Creed, 
the  Augsburg:  CoDfession  or  Confessio  Augustana,  the 
Apology  for  the  Augsburg  Confession,  the  Smalkald 
ArticIeSiLuther'stwoCat€K:hismB,and  the  Form  of  Con- 
cord.  These  nine  confessions  together  make  up  the 
lAber  ConcordicB  of  the  Lutheran  Church  ;  but  only 
the  three  pre-Keformation  creeds  and  the  Augsburg 
ooofesaion  are  recognized  by  all  Lu^erana.  Luther's 
oateohisn^,  especially  the  shorterof  the  two,  have  been 
almost  universally  accepted,  but  the  Form  of  Concord 
was  expressly  rqectedby  many  Lutheran  churches. 
The  Augsburg  Confession  and  Luther's  Shorter  Cate- 
chism may  be  said  to  oontain  the  distinctive  principles 
of  Lutheraoism  which  all  Lutherans  unite  to  maintain, 
but,  as  the  principal  controversies  of  the  Lutheran 
Church  all  arose  after  the  publication  of  the  Augsburg 
Confession,  and  were  fought  ont  between  men  who 
united  in  accepting  that  symbol,  it  does  not  contain 
all  that  is  distinctively  Lutheran.  The  Augsburg  Con- 
feesioR  itself  ^rhaps  owed  its  universal  reoognitJon  to 
the  fact  that  it  existed  in  two  forms  which  vary  slightly 
in  the  way  in  which  they  state  the  doctrine  of  the  sao- 
rament  of  the  supper,  the  variata  and  the  invariata  ; 
ud  this  also  bears  witness  to  the  lack  of  dogmatic 
coherence  which  is  a  characteristic  of  Lutheranism. 
HeUmchthon'a  Sjmofy^oset  or  T/teolomccd  Common'- 
place$  (first  puMisheum  1521)  may  also  rank  along 
with  these  creeds  as  an  authoritative  exposition  of 
Lutheran  theolo^ ;  and  the  changes  it  underwent  in 
its  suooeaave  editu)ns  show  the  incompleteneas  of  the 
system. 

The  earliest  oontroversy  which  divided  the  Lutheran 
Omrch  arose  in  Lntber*!  lUMims  ftnd  lasted  tUl  1560  (1537- 
60).  It  sprang  oat  of  diOerences  of  opioion  about  the  pre- 
cise meaning  to  be  attached  to  the  term  law  ia  Lather's 
famous  distinction  between  law  and  gospel.  According  to 
Lnther,  and  the  distinctioa  nuu  through  all  Latheianism, 
l»w  and  goffpel  are  the  two&ctorswhl^  bring  home  to  the 
Individoal  experience  the  knowledge  of  salvation.  Law  is 
the  rule  of  life  given  by  Qod  and  accompanied  by  threaten- 
ing and  promise,  which  counts  on  fulGlment  from  ael&sh 
motives,  threatens,  terrifies,  and  so  prodncea  contrition ; 
while  the  gospel,  which  ia  the  message  of  salvation,  comes 
after  the  law  has  done  its  work,  and  soothes.  In  this  de- 
scription the  term  law  has  a  distinct  and  definite  meaning; 
it  signifies  Ic^  iujnnotion  or  command;  and  Lnther  ana 
Us  followers  were  aeenstomed  to  say,  using  law  In  tiiis 
definite  way,  that  Christ  was  not  nndor  the  dominion  of 
the  law,  and  that  Christ's  people  are  also  free  from  its 
reatraints.  They  said  that  believers  ascend  to  the  Chris- 
tian life  only  when  they  have  transcended  a  rule  of  life 
which  connta  on  selfish  motives  for  obedience.  The  word 
law  manifestly  means  more  than  Lnther  put  into  this  defi- 
nition, and  certain  Lutherans  who  accepted  Lather's  dis- 
tinction between  law  and  gospel  did  not  understand  his 
Umitation  of  the  term  law,  and  tanght  that  believers  were 
not  bound  by  the  moral  law.  These  antinomions,  of  whom 
Agricola  was  ohief^  took  Luther's  statomonta  about  law  in 
the  sense  of  legal  injunction,  and  applied  them  to  law  In 
the  sense  of  ethical  rule.  The  confosion  perplexed  the 
Lutheran  Church  for  more  than  twenty  years. 

Tha  debates  which  hazaasad  the  Befonned  Church  in  the 
Arminian  controversy,  and  the  Roman  CathoUo  Church  In 
the  Jansenist  controversy,  appeared  in  the  Lutheran 
Chnrch  in  three  separate  dispatos  lasting  from  about  1.550 
to  1580.  In  these  discnssiona  the  stricter  Lntheiuis  were 
on  ^e  one  ride  andUelanchthon  with  his  followers  on  the 
other.  The  first  dispute  was  about  the  relation  of  good 
works  to  conversion.  CFeorge  H^or,  founding  on  an  ex- 
pression in  Helanchthon's  Cbmnumploees  (ed.  1543),  said 
that  good  works  were  both  neceasaiy  and  nscftal  to  holl- 
nev.  He  was  attacked  by  Mat  Flaoins  and  "Sic  Amadorfl 
and  after  a  long  and  tedlons  discnssion.  In  the  course  of 
which  it  was  made  plain  that  both  sides  were  sadly  in  want 
of  general  principles  to  guide  them,  and  that  important 
vtwds  were  oaed  ambignonaly,  Oecnge  Mi^or'a  proporititm 


was  condemned  beeaase  it  savored  of  Pelagianism.  TIi» 

problem  took  a  new  form  In  the  Synergist  eontroveiay, 
which  discosscd  the  nature  of  the  firat  impulse  In  conver- 
sion, and  in  the  controversy  about  original  sin  which  foi- 
lowed.  Pfefflnger  taught  that  the  firat  impulse  in  oonver- 
sion  came  from  graee  and  was  due  to  the  Holy  ^irit,  but 
he  said  that  this  impulse  and  its  eflbct  might  be  compared 
with  the  reviving  of  a  man  apparently  dnd.  Aocordinff 
to  the  strict  Lutherans  the  sinner  was  not  apparently  but 
actually  dead,  and  grace  was  not  merely  the  occasion,  it 
was  also  the  actual  cause,  of  the  new  life.  Flocins,  who 
had  made  this  last  assertion,  which  seemed  to  be  generally 
approved  of,  started  a  f^h  controversy  by  his  assertion 
that  sin  was  part  of  the  snbetanoe  of  man  in  his  present 
natural  condi^on,  ^nd  that  man  was  no  more  able  to  oo- 
opraate  with  giaeelni  converaion  than  was  a  stick  or  a  stone. 
This  was  contradicted  by  Striegel,  a  follower  of  Uelanch- 
thon,  who  asserted  that  sin  had  not  totally  destroyed  man's 
ethical  nature,  bat  that  grace  by  its  action  changed  what 
was  morally  insensible  into  what  was  morally  living  and 
sensible,  so  that  there  ooold  be  an  actual  synergy  or  co- 
operation between  Ood's  graoe  and  man's  will. 

The  controveiay  raised  by  Andrew  Osiander  was  much 
more  important,  and  revealed  the  lack  in  LothGranism  of 
a  systematic  doctrine  of  the  work  of  the  Holy  Bpirit. 
Osiander  felt  that  Lutheran  dogmatic  bad  omitted  to 
make  adequate  answer  to  a  most  important  practical  qaea> 
tion  in  theolof^,  how  Christ's  death  on  the  cross  oonld  be 
so  brought  into  connection  with  each  individual  believer 
as  to  be  the  ground  of  his  actual  justification.  The 
medisval  chnrch  had  panned  the  centoriea  by  their  doo* 
trine  of  the  prolongation  of  Oirisfs  death  throughoat  time 
in  the  sacrince  of  the  mass,  but  he  oonld  not  see  any  such 
real  connection  of  time  in  Luther's  theology.  He  pro- 
posed to  get  rid  of  the  difliciilty  by  saying  that  juBttfioatlon 
is  a  real  work  in  &%  believer  done  by  that  same  Christ 
who  liad  died  so  many  oenturlea  faefiNre.  He  distinguished 
between  redemption,  which  he  said  was  the  result  of  th» 
historical  work  of  Christ  upon  the  cross,  and  justification, 
which  was  another  work  of  the  same  Redeemer  within  the 
individual,  and  waa  the  ii^uenee  renewed  daily  of  the 
Saviour  upon  each  heliover.  The  controvetsy  which  fol- 
lowed  was  full  of  ambiguitiee  and  misundeistandings,  bat 
out  of  it  rose  two  distinct  theories,  one  of  which  was  gene- 
rally adopted  by  tha  Lutherans,  while  the  other  has  be- 
come a  chazacteristio  of  Seformed  or  Calvinlst  thetdogy. 
Striegel  declared  that  the  principal  efi'ect  of  the  iroA  of 
Christ  upon  the  cross  was  to  change  the  attitude  of  God 
towards  the  whole  human  race,  and  that  in  consequence 
whenever  men  come  into  being  and  have  ttith  they  can 
take  advantage  of  that  change  of  attitade,  the  gnnnd  of 
their  ossnrance  being  that  bennse  of  what  Christ  did  Ood 
regards  all  men  benevolently.  Calvinist  divines,  on  the 
other  hand,  found  in  Osiauder's  criticism  the  starting  point 
of  that  close  connection  between  Christ's  work  and  His 
redeemed  which  Is  expressed  in  the  doctrine  <^  Che  limited 
reference  in  the  atonement. 

These  controversies  all  implied  more  or  leas  vaguenen  is 
the  earlier  dogmatic  teaching  of  Lnther.  Others,  how- 
ever, arose  from  what  may  be  called  the  distinctive  tMeh< 
ing  of  Iiather  mwn  the  sacrament  of  the  Lord's  Sa^ier  and 
what  was  Implied  therein.  In  the  article  Lutheb  it  is 
stated  that  Lnther,  at  least  after  the  peasants'  war,  held 
strongly  a  theory  of  the  connection  between  the  elements 
(the  bread  and  wine)  and  the  body  and  blood  of  Christ  in 
the  saenment  of  the  suiter  which  has  been  eoUed  ovn- 
*w6stewtiatia%  and  that  this  theory  depended  not  merely  on 
certain  scholastic  definitions  of  bodily  presence,  but 
also  on  the  supposition  that  the  attribute  of  ubiquity  be- 
longed to  the  glorified  body  of  Christ.  A  large  number  of 
Lutherans,  fbllowors  of  Melanchthon,  were  inclined  to 
deput  from  these  views  and  approach  the  more  reasonable 
opinions  of  Calvin,  and  this  occasioned  controversies  about 
Crypto-Calvinism  and  about  Christology.  The  university 
of  Jena  was  the  theological  headquarters  of  the  stricter 
Lutherans,  while  Wittenbcwg  was  the  centre  of  the  Phllip- 
plsts  or  Ciypto-Calvinists,  as  the  followers  of  Uolanchthon 
were  called.  At  first  the ,  controversy  mainly  gathered 
round  the  questions  of  the  corporeal  preBence,  the  oral 
manducation,  and  the  literal  eating  of  Cbriat's  body  by 
unbelievers  aa  well  as  by  the  troly  fktthAil,  but  itooon 
inoladed  disenssions  on  the  person  of  Christ,  and  Into  these 
discussions  Beformed  theologians  wore  brought.  The 
resnlt  was  various  conferences  at  Maulbronn  (1664),  which 
only  confirmed  both  parties  in  their  peculiar  opinions ;  at 
Dresden  (1571),  where  the  Lutlieran  tneologlana  of  Witten- 
berg and  Lcipsic  renouneed  the  doctrine  of  tiie  uUqnl^  of 
Christ's  body  and  agreed  with  ^e  OalTlnista;  ud  else- 
where. It  seemed  as  if  the  Lutheran  Qhnioh  was  about  to 
fiUl  to  pieces. 
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Ont  of  iheae  digpatea  caaie  the  Fona  of  Concord,  doe 
ptindmUj  to  Jacob  Aadtm  of  Tubinffeo.  to  Uajtiu  Cham- 
Biti  m  Branswick,  uid  to  Kicolu  Selnecker  of  Lelpsie. 
TaifoDS  deologieu  eonfiarenaes  were  held,  and  Torieas 
srtictefl  of  agreement  more  or  Irm  sucoemtai  were  framed, 
«f  which  the  moat  notable  wbb  the  Torgau  B<mk  of  1578 ;  and 
at  laat  im  1577  tbo  Fonn  of  Concord  waa  pabliabed,  aud 
after  mack  diseBMion  and  nagotiation  was  adopted  by  moat 
of  the  Latherans  in  Uannany.  Its  recognition  waa  nu^nlr 
dna  to  the  azertiona  of  Augnitus,  elector  j)f  Sozoay.  It 
was  also  adopted  b;  the  Latberan  charches  of  Sweden  in 
1568,  and  of  HnogarT'  in  1597.  It  waa  rqfected  by  the 
iMthann  ChvTcli  of  Denmark  and  by  the  ehBTcfaee  of 
"Bmm,  of  Anhalt,  of  Fomerania,  and  of  aarenl  imperial 
flitka.  It  waa  at  firat  adopted  and  afterwaida  njected  by 
Brunswick,  by  the  FiUiitinate,  and  by  Brandenburg.  The 
German  cbuxches  which  refused  to  adopt  it  became  for  the 
mosl  part  Beformed  or  Calvinist;  and  the  Form  of  Cbn- 
eord,  which  ended  the  more  violent  tbcological  contro\cr- 
iles  among  the  Lntiienuis  greaeiy  decreased  their  nombers 
and  tenitmial  extent. 

TbA  divided  state  ef  Oemany  in  the  leth  ce&ftnry, 
added  \j  the  maxim  of  the  peaee  of  Aogsborg  which  gave 
Prateunntian  a  tegil  rtaading,  a»d  by  the  ooaiistorial  sys- 
tem of  ecclesiastical  rule  which  followed  in  ooosequence^ 
divided  the  Lutherans  in  Germany  into  a  number  of  sepa- 
nte  dmr^es  as  namerons  as  the  principalities.  At  the 
peaoe  of  AngalmTg;  the  adbeients  to  the  Augsbarg  Confes- 
mre  TecogMissd  legaUy  me  having  a  right  to  exist 
irithix  the  German  caipire,  and  the  power  of  determining 
whether  the  Soman  Cathtdic  or  Latheran  confessions 
should  be  the  recognized  creed  of  the  state  was  left,  with 
wane  TesBrvation,  in  the  hands  of  the  supreme  civil 
authority  in  eadi  separate  principality  (eujiu  regut  ^ut 
reNpio).  This  virtually  gave  the  direction  of  the  church 
of  eacii  Qerman  state  into  the  hands  of  the  snpreme  civil 
power  titerein  ;  it  belonged  to  the  princes  in  the  vaiions 
ptineipaUtiea  and  to  the  mnnietpal  ooonella  In  the  Ixee 
UDperlal  citiea.  This  legal  recognition  of  the  supreme 
aathoxily  of  the  civil  power  in  ecclesiastical  afiblia  waa 
Intensified  by  the  adoption  in  the  Lntberan  Church  of  the 
eimtfatorial  system  of  church  government,  which  waa  the 
dIatinetiTe  mark  of  t^e  Latheran  as  oftposed  to  the 
Befimed  Ghnieh.  The  conBistorial  system  took  a  great 
TBdety  forms,  but  it  had  one  common  characteristic :  it 
■inply  transferred  the  jiu  epueoptUs  from  the  bisfac^  to 
the  eivll  authorities  and,  as  the  UsIk^  ruled  their 
dioeeses  la  eeele^osueal  and  other  matters  by  means  of 
councils  or  consistories  appointed  by  themselves,  so  in  tbe 
Lntfaeran  Choreh  these  old  episcopal  conslstorlus  were 
trauaformed  Into  cooncila  whose  members  were  appointed 
by  the  civil  ralen.  Thos  each  pett?  German  state  had  its 
•nrn  chmeh  with  Its  apoeial  oarganiaBtion  and  peculiar 
Tegnlatfa»a.  Btcbter  in  bis  JBvmigtiUdte  Eirehemonlaungm 
da  161«it  JahrluMderta  (2  vols.,  1846)  has  collected  more  than 
one  hundred  and  eighty  separate  constitutions  of  churches 
adhering  to  tbe  Aogsbntg  Confession.  This  minute  sub- 
divbiott  makes  it  almost  impossible  to  recoiniizo  any  unity 
in  the  Lnthetao  Chnreh  save  what  comes  from  the  profes- 
b(od  of  a  oommon  ereed. 

The  pablieation  of  the  Form  of  Concord  drew  the  strict 
Lutherans  more  together,  and  set  over  against  them  in 
Gennsny  a  Calvinist  Church,  and  tbe  divided  stute  of  I'rot- 
sataotism  greatly  weakened  its  strength  in  the  religions 
wars  of  the  17th  century.  As  the  smaller  German  states 
came  together  in  larger  principalities  the  awkwardness  of 
tbe  separate  Protestant  churches  was  more  keenly  felt. 
Many  attempts  were  made  by  conferences,  as  at  Leipslc 
(16S1),  Thorn  (16i5),  Oassel  (1661),  to  unite  LotheransaDd 
Beformed,  though  without  success.  At  length  the  union 
of  the  two  ehordies  waa  effected  mainly  by  the  force  of  the 
civil  authority  in  Nassau  (1817),  inPmBSia(1817),  in  Hesse 
(1823),  in  Anhalt  Dessau  (1827).  These  anions  fbr  the  most 
ptut  aini  M.  not  at  incorporating  the  twochnrch  w  in  doctrine 
Mill  worship,  but  at  Uie  bringing  under  one  fp>venimcnt 
til*  two  confessions,  and  permitting  every  congregation  to 
nee  at  pliwaure  either  the  Lntberan  or  the  Heidelberg 
Catechism.  They  were  amnetimes  accompanied,  as  in 
Prussia,  by  a  separation  of  the  sMcter  Latherans,  who 
formed  themselves  into  dissenting  chnrchcs.  The  separa- 
tion in  Pmsaia  was  caused  mainly  by  a  new  liturjcy  which 
Frederick  William  III.  forced  on  the  church,  and  which  the 
dissenteis  or  Old  Latheiaaa  refosed  to  ase.  The  dividons 
cansed  in  this  way  were  at  first  repressed  bat  were  after- 
wards tolerated,  and  have  reproduced  themselves  in  the 
flonrishiDg  Lntheran  Church  of  the  United  States. 

SeeKtschl,  "  DieEntstefaung  der  Lutherischen  Kircbe" 
{ZittaA.  f^r  SirtAmfftaiAiMe,  \.  1);  Hundcshagen,  .BeitrSas 
•NT  £»r«ft«mwr/awini9*  OetdtieMe,  etc,  I'^fM;  Dorner's  Hu- 
iMy      PrtUtUM  Thdologg;  Hering,  (ietckidtU  dtr  Mn*> 


lidttn  [TawMMrtHdW  mit  die  JB^mwMoa,  1836-38;  Sack, 
Ewmgaucke  Kirdu  wtd  die  Union,  186L  (T.  M.  L.) 

LUTON,  a  marketr-town  and  mimieipal  borough  of 
Bedfwdahire,  England,  ia  sitaated  in  a  fine  raUey  near' 
the  source  of  the  Lea,  31  miles  northwest  of  Londoo. 
The  parish  church  of  St  Mary,  dating  from  the  14th 
ceDttiry,  a  very  fine  building  in  the  Deearalcd  Ncnmaa 
and  lAter  English  sbrloa,  eontains  a  huge  nnmbei  of 
old  monumeDts  sad  hosms.  Its  eutire  Imgth  is  182 
feet,  the  width  of  aave  and  ludes  57  feet,  and  the  widdi 
of  the  trarisepts  from  north  to  south  101  feet  On  tbe 
process  of  restoraiion,  begun  in  1865,  £6000  has  been 
expended.  The  Other  principal  puUicbuHdbgsare  tbe 
town-hall,  the  corn  exchange,  the  ooort-honse,  and  the 
plait  hall.  Luton  is  the  principal  scat  of  the  straw- j^t 
manufecture  in  Knglana.  The  indnstiy  originatea  in 
the  colony  of  straw-plaiters  transplanted  by  Jame»  L 
from  Scotland,  whither  they  had  been  brought  from 
Lorraine  by  Qneen  Maiy.  Though  the  town  is  vay  an- 
cient, it  was  first  inoorporated  in  Februaiy,  1876.  The 
popuktion,  whioh  in  1871  was  17,S17,  was  23,959  in 
1881. 

LTJTZK,  a  district  town  of  Ruma,  Id  the  govern- 
ment of  Volhj-nia,  on  the  St>T,  162  miles  west-north- 
west of  Szitomir,  and  5  miles  fnnn  tbe  Kivertzy  station 
of  the  railway  between  Kieff  and  Brest-Litovd^.  It  is 
a  very  old  town,  supposed  to  have  been  founded  in  the 
7th  century;  in  the  11th  oentuiy  it  was  known  nodes 
the  name  of  Luchesk,  and  was  tbe  chief  town  of  an 
independent  principahty.  In  the  15th  century  it  was 
the  seat  of  a  rashop,  and  became  a  wealthy  town,  but 
during  the  wars  between  Russia  and  Poland  in  the 
second  half  <^  the  16th  century,  and  espeoiallf  after 
the  extermination  of  its  40,000  mhalntants,  it  HSt  its 
importance.  In  1791  it  was  taken  by  Rnaia.  It  is  now 
a  rather  poor  town,  situated  in  an  iinfer^  district,  and 
its  11,500  inhabitants,  many  of  them  Jews,  live  munly 
by  shipping  goods  on  the  Styr. 

LU^ISMBOURO,  FRAN901B  Henri  dk  Montho- 
RENcr-BouTiEViLiJ^  Duo  DB  (1628-1695),  marshal  of 
France,  the  comrade  and  successor  of  thegreat  Cond6, 
was  horn  at  Paris  on  January  8, 1628.  His  father,  the 
Comte  de  Montmorency-Bouttevillej  had  been  executed 
six  months  before  his  birth  for  killing  the  Marquis  de 
Beuvroa  in  a  duel,  but  his  aunt,  the  Pnnoesse  de  Cond^, 
reoocnixing  in  him  the  last  male  heir  of  her  great  fhmily 
De  Montmorency,  took  Atngo  of  him,  and  ednoated 
htm  with  her  son,  the  Duo  d'Enghien.  The  yoong 
Montmorency  attached  himself  entnuriastieally  to  bis 
oooun,  and  shared  his  successes  and  reverees  through- 
out the  troubles  of  the  Fronde.  He  returned  to  France 
in  1C59  and  was  pardoned,  and  Cond£,  who  was  then 
much  attached  to  the  Duchesse  de  Oh&tillonj  Mont- 
morency's sister,  contrived  tbe  marriajre  of  his  adhe- 
rent and  cousin  to  the  greatest  heiress  in  France, 
the  Princeese  de  Tingry,  after  whicb  be  was  created 
Due  de  Luxembourg  and  peer  of  France.  At  the  open- 
ing of  the  war  of  the  revolution,  1667-68,  Cond6,  and 
consequently  Luxembourg,  had  no  command,  but  in  the 
second  campaign  he  served  as  one  of  Oondas  lieuten- 
ants in  the  conquest  of  Franche  Oomt4.  Durinir  the 
four  years  of  peace  whioh  followed  the  peaoe  of  Aix-la- 
Chapellc,  Luxembourg  diligently  cultivated  the  favor 
of  Louvols,  and  in  1672  received  orders  to  commence 
hostilities  with  the  Dutch.  He  defeated  the  prinoe 
of  Orange,  whom  he  was  to  beat  aeain  and  again,  at 
Woerden,  and  ravaged  Holland^  and  in  1673  made  bis 
famous  retreat  fVom  Utrecht  with  only  20,000  men  in 
face  of  TU,000,  an  exploit  which  placed  him  in  the  first 
rank  of  generals.  In  1674  he  was  made  captain  of  the 
gardes  du  corps,  and  1 675  was  made  marshal  of  France. 
In  1676  he  was  placed  at  the  head  of  the  anny  of  the 
Rhine,  but  failed  to  keep  the  duke  of  Lorraine  oat  of 
Phili^ui^;  in  1677  he  stormed  Valenooines;  and  in 
1678  he  defeated  the  prince  of  Orange,  who  attacked 
him  at  St  Deniq  after  the  ragnature  of  the  peaoe  of 
Nimego^  His  r^putaUon  waa  now  at  a  great  hraght 
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and  it  ifl  oommcHiljr  reputed  that  he  qturrelled  with 
LoavoU,  who  managed  to  mix  him  up  in  the  oonfes- 
BiouB  of  vhe  j^isonerB,  and  get  him  sent  to  the  Bastille. 
RouBset  in  hia  HUtoire  de  Louvoii  haa  however  shown 
-that  this  quarrel  is  probably  apocryphal.  Th^  is  no 
doubt  that  Luxembourg  spent  some  months  of  1680 
in  the  Bastille,  but  on  his  release  took  up  his  post  at 
■court  as  cavitaine  des  gardes,  and  was  in  no  way  dis- 
craced.  When  the  war  of  1690  broke  out,  the  king  uul 
XjouToia  also  recognized  that  Luxemboui^  was  the  only 
^eoeral  they  had  fit  to  cope  with  the  prince  of  Orange, 
and  accordingly  he  was  put  in  oommand  of  the  wmy  of 
Blandera.  On  July  I,  1690,  he  defeated  the  prince  of 
Waldedc  at  Fleurus  with  the  loss  of  14,000  men  and 
'49  pieces  of  cannon.  In  the  followins  year  he  com- 
manded the  army  which  covered  the  King,  who  was 
besieging  Mons,  and  defeated  William  ITI.  of  England 
at  Leuze  on  September  18,  1691.  Again  in  the  next 
campaign  he  covered  the  king's  siege  of  Namur,  and 
utterly  defeated  William  at  Steenkerk  on  June  5, 1692 ; 
and  on  July  29,  1693,  he  won  his  greatest  victoiy  over 
Jiis  old  adversary  at  Neerwinden,  in  which  he  took 
76  [lieces  of  cannon  and  80  flags.  No  wonder  he  was 
received  mtfa  enthunasm  at  Paris  by  all  but  the  king, 
who  looked  coldly  on  a  relative  and  adherent  of  the 
Oond^  He  oonoeived  himself  strong  enough  to  under- 
take an  enterprise  which  St  Simon  desmbes  at  len^ 
in  the  first  volume  of  his  Memoin;  instead  of  ranking 
as  eighteenth  peer  of  France  according  to  his  patent  of 
1661,  he  claimed  through  his  wife  to  oe  Due  de  Piney 
of  an  old  creation  of  1571,  which  would  place  him  sec- 
ond on  the  roll.  The  whole  affair  is  described  with  St 
Simon's  usual  keen  interest  in  all  that  concerned  the 
peerage,  and  was  chiefly  checked  through  his  assiduity. 
In  the  c&mpaign  of  1694,  possibly  owing  to  this  check, 
Luxembourg  cud  but  little  in  Fkinders,  except  his  well- 
known  march  from  Vignamont  to  Toumay  in  face  of 
the  enennr.  On  his  return  toVenailles  for  the  winter 
he  fell  ilL  and  died  on  January  4,  1695.  In  his  last 
moments  he  was  intended  by  the  famous  Jesuit  priest 
Bourdolouc,  who  said  on  his  death,  "I  have  not  lived 
his  life,  but  I  would  wish  to  die  his  death."  The  holy 
father  certainly  had  not  lived  like  Luxembourg,  whose 
morals  were  conspicuously  bad  even  in  those  times,  and 
whose  life  had  shown  very  slight  signs  of  religious 
conviction.  But  as  a  general  he  was  Condi's  grandest 
pupil  Utteriy  slothful,  like  Cond^,  in  the  management 
of  a  campaign,  and  therein  differing  from  Turenne,  at 
the  moment  of  battle  he  seemed  eeised  with  happy 
inspirations,  against  which  no  ardor  of  William's  and 
no  steadiness  of  Dutch  or  En^ish  soldiers  oould  stand. 
His  death  and  Catinat's  diup'ace  dose  the  second  period 
of  the  militazy  histoid  of  the  r«gn  of  Louis  XlV. ,  and 
Gadnat  and  LuxemnraiK.  Uioogh  inferior  to  Cond^ 
and  Tuienne,  were  very  Tar  superior  to  Tallard  and 
Villeroi.  He  was  distinguished  for  a  pungent  wit.  One 
■of  his  best  retorts  referred  to  his  deformity.  "I  never 
ean  beat  that  cursed  humpback,"  William  was  reputed 
to  have  Bfud  of  him.  "How  does  he  know  I  have  a 
hump?"  retorted  Luxembourg,  "he  haa  never  seen  my 
back."  He  left  four  sons,  the  youngest  of  whom  was 
a  marshal  of  France  as  Mardchal  de  jVIontmorenoy. 

Seethe  Tariooa  momoiis  and  historieaof  the  time.  There 
are  some  inteTesting  facts  in  Desormeauz's  UUtoire  de  la 
Maiacm  ds  Montmorency.  Camille  BonsKt's  Loutoia  Bhould 
-■Lso  be  stadied. 

LUXEMBURG,  a  grand-duchy  of  Europe,  gov- 
erned under  a  special  constitution  by  the  king  of^ the 
l<Ietheriands,  is  bounded  on  the  N.  and  £.  by  Khenish 
Prussia,  S.  by  Lorraine  and  the  French  department 
Meurthe-et-Moselle,  and  W.  by  Belgian  Luxemburg. 
It  measures  32  miles  from  Hartelingen  to  Rosport, 
both  on  the  Sure^  and  50  miles  from  Bumelange  in  the 
flonth  to  Wafer  m  the  north.  The  surface  contains 
«39,000  KTee  (998  square  mileB],  of  which  293,554 
acres  an  araUe,  61,033  meadow-land,  143JB12  wood- 
4aDd,  54,135  ooppioe,  and  540  ^ineywda.   The  hills  in 


the  south  of  the  duchy  are  a  oontinuation  of  the  Lor- 
raine plateau ;  and  the  northern  districts  are  oroaMd 
in  all  directions  by  outrunners  from  the  AidennesL 
With  the  exception  of  the  Cfaiers,  which  flows  into 
the  Mouse  near  Sedan  afler  a  course  of  50  miles,  Uie 
streams  all  drain  into  the  Moselle,  which  forms  the 
boundary  between  Luxemburg  and  the  Rhine  province 
for  about  20  miles.  The  Sure  or  Sauer,  the  most  im- 
portant stream  in  the  duchy,  rises  at  Vaux-lee-Bo- 
si^res  in  Belgian  Luxemburg,  crossed  the  duchy,  and 
forms  the  ea^m  boundary  from  the  confluence  of  the 
Our  till  it  joins  the  Moselle  after  a  course  of  50  miles, 
during  which  it  recMves  the  Wilts,  the  Woltz,  the 
Alzet,  etc.  At  Mondorf  there  are  mineral  wells  and  a 
bathing  establishment  The  soil  of  Luxemburg  is 
generally  good ;  the  southern  distncts  are  on  the  whole 
the  most  fertile  as  well  as  the  most  populous.  Build- 
ing materials  of  all  sorts  are  obtained  throughout  the 
duchy,  and  in  the  south  there  is  iron-ore  of  fair  qual- 
ity— the  mining  area  at  present  occupying  from  8000 
to  10,000  acres.  Oalena  is  worked  on  the  frontier 
between  Oberwampach  and  IxmgviUe,  and  antimony 
&t  Gosdorf  near  WUtx.  Since  1842  Luxemburg  haa 
been  included  in  the  Zollverein,  and  its  prindpal  deal- 
ings are,  consequenUy,  with  Gtermany.  Besides  the 
iron  furnaces, — situatea  all  of  than  in  the  south  near 
the  liorrainc  plateau, — the  industrial  estal^shmenta 
of  the  country  comprise  a  lai^  number  of  tanneries, 
a  dozen  weaving  factories,  an  important  glove-making 
factoryj  a  pottery^  paper-mills  for  all  sorts  of  paper, 
brewenes  and  distUlenes,  and  two  sugar  refineries.  A 
German  patois  mixed  with  French  words  is  spoken 
throughout  the  country;  but  French,  which  is  univer- 
sally employed  by  the  commercial  community,  is  also 
the  common  speech  of  all  classra  on  the  French  and 
Bel^an  firontiers.  Though  perfect  liberty  of  wondiip 
previulS(  Roman  Catholicism  is  almost  the  sole  form 
of  religion  in  the  duchy,  the  pnly  dissenters  worUiy  of 
note  being  the  Protestant  Prussian  employes  and  about 
three  hundred  Jewish  familiee.  The  government  is  in 
the  hands  of  the  grand-duke,  who  sanctions  and  pro- 
mulgates the  laws.  Between  1850  and  1879  the  kins 
of  tbe  Netherlands  was  represented  in  his  grand-ducd 
functions  by  his  brother  Prince  Henzy ;  but  stnoe  the 
prince's  death  be  has  resumed  the  personal  direction 
of  affairs.  The  gnind-duchy  is  a  neutral  and  inde- 
pendent state,  and  its  crown  hereditary  in  the  Nassau 
family  (treaty  of  London,  March  11,  1867).  A  house 
of  representatives  and  a  coondl  of  state,  named  by 
the  grand-duke,  compcwe  the  administrative  body.  ^Hie 
representatives,  to  the  number  of  forty-four,  are  chosen 
by  the  people  in  the  proportion  of  one  for  from  4000 
to  5500  inhabitants.  No  law  can  be  passed  without 
the  consent  of  the  house  of  representatives.  Bills  are 
introduced  hy  the  grand-duke^  but  the  house  has  also 
the  right  of  initiative.  A  single  battalion  (150)  of 
Luxemburg  chasseurs  composes  the  grand^ucal  army, 
— all  voluntary  recruits.  The  gendarmerie  also  con- 
sists of  about  150  men.  There  are  two  courts  of  firet 
instance  in  the  duchvj — ohe  at  Luxemburg,  tbe  other 
at  Diekirch, — and  a  high  court  and  a  court  of  appeal, 
both  at  Luxemburg.  Criminals  appear  befiire  the 
court  of  asnze  at  Luxemburg.  By  grand-ducal  decree 
the  order  of  the  Crown  of  Oak  was  instituted  for  the 
duchy,  December  29,  1841,  and  that  of  the  Golden 
Lion,  February  5,  1858.  The  communal  councils  are 
under  the  supervision  of  the  district  commissioners, 
who  are  subject  in  turn  to  the  minister  of  the  interior. 
The  administration  of  the  town  of  Luxemburg  depends 
immediately  on  the  Government  Education  is  in  a 
flourishing  state:  there  are  642  primuy  schools  at- 
tended by  31,000  pupils;  Luxemourg  has  a  normal 
school  and  an  athenaeum ;  Diekirch  and  Euhtemach 
have  each  a  gymnasium.  The  bishopric  of  Luxem- 
burg, oontuniDf  13  diaoonate^  subdivided  into  253 
pansnes,  holds  its  authority  directly  from  the  Holy 
See.  From  6,000,000  to  7,00u,000  fiaiHa  is  the  anniuU 
amount  of  the  state  budget,  and  the  pnb^  debt  waa 
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12,000,000  franci  Id  1863.  Since  1854  there  has  been 
ft  gnnd-ducal  bronze  ooinage. 

Tha  following  table  shows  the  sdmlnlstntlTe  dirlsloni 
and  the  popoUfion  (total,  205,16S)  aooordlng  to  th«  oennu 
of  1880: 


Dytriots. 

Csntons. 

OomnmnM. 

Population. 

LoxanbaiK,. . . 

LozembuTS, . .  . 

U 

43,330 

CapeUen,  .... 

11 

15,»8 

BMSta  

U 

Xfi» 

11 

14.06S 

Oremmadier, . 

Echternach, .  .  . 

8 

ia,4B6 

OraTeamacher, . 

9 

15,141 

10 

IS^SSS 
18,968 

dert,  

10 

U 

18^ 

u 

16.131 

s 

8,279 

u 

16^ 

Next  to  the  capital  come  Echteraach  with  3930,  and 
Diekireh  with  3130  inhabitants, — both  worthy  of  note  for 
their  blast  tbmacea.  At  Echternach  an  annoal  procenioa 
is  held  in  honor  of  St.  Willibrord,  dating  1374.  Gre- 
Tenmacher  is  the  centre  of  a  great  wine  district. 

The  Luembnrg  territoi?  as  well  as  the  country  of  Ar- 
denne  waa  indaded  in  Beigica  Prima  at  the  first 
diTision  of  Qaol  by  Aagostos  in  27  B.C. ;  daring  the 
Frankish  period  it  foimod  part  first  of  Austrasia,  then 
of  Lorraine,  and  then  of  Lower  Lorraine.    On  the 
dismembenneDt  of  ancient  Austrasia  the  coaatshlp 
of  Ardenne  fell  to  Bicuin ;  and,  when  after  Bicoln^ 
death  his  children  divided  bis  posseasions,  Ardenne 
proper  was  obtained  by  Count  Sigfriod  (Sigefroi). 
The  county  of  Luxemburg,  as  Ardenne  came  to  be 
called  after  the  chief  town,  was  raised  to  be  a  duchy 
in  13&4,Rnd  existed  as  an  independent  state  till  1451, 
when  it  was  selred  by  Philip,  duke  of  Borgundy. 
The  dynasty  which  he  displaced  had  been  amoitioos 
and  active,  snd  had,  in  the  penon  of  Heniy  VII.,  at- 
tained the  imperial  dignity,  and  in  that  ol  John  as- 
eended  the  throne  of  Bohemia.    As  a  Burgnndian 
poasessioQ  Luxemburg  came  to  the  house  of  Austria, 
and,  after  forming  part  of  the  arch-duchy  governed 
by  Albert  and  Isabella,  1698-1632,  followed  the  &te 
of  tiie  Spanish  Netherlands  till  it  was  oeded  by  the 
treaty  (rf  Utrecht  to  the  house  of  Hapaburg.  It 
was  deprived  of  Thionville,  Montmedy,  Damvil- 
liers,  Ivoix,  and  Uarville  by  the  treaty  of  the  I^r- 
eneea  (1^)  in  favor  of  France;  and  Louis  XlV. 
OGcapiedthe  town  and  great  part  of  the  province  from 
16&i  till  the  treaty  of  Byswick  (1697).  Seized  by  the 
^ench  in  1793,  it  went  in  the  main  to  form  the  de- 
partment of  For£ts.  Onthel6thHarch,1815,  William 
I.  declared  himself  king  of  the  Netherlandsand  dnke 
of  Luxemburg,  and  his  claims  were  sanctioned  by  the 
treaty  of  Vienna, — Luxemburg  being  considered  com- 
pensation for  the  loss  of  the  small  principalities  of 
Hadamar,  Si^en,  Diets,  and  Nassau-Dillemburg,  thesarren- 
der  of  which  toPrn^ahad  deprived  William  of  his  place  in 
the  Oermanic confederation.  Tbefortreflflwuanignedtothe 
eonfederation  itself,  and  was  garrisooed  by  six  thoasand  men, 
of  whom  one-foarth  belonged  to  the  grand-duke  and  three- 
foartbs  to  the  confederation.    From  the  recognition  of 
Belgian  independence  in  1830  to  the  treaty  of  London  in 
183&,  matters  were  still  more  complicated ;  there  were  two 
goTsraments  in  Luxemburg — one  at  Luxemburg,  acting  for 
the  grand-duke,  and  the  other  at  Arlon,  scting  for  Belgium. 
By  uie  treaty  of  London  about  1218  square  miles  of  the 
duchy  with  149,671  inhabitants  were  transferred  to  Bel- 
gium, the  German  confederation  and  King  William  being 
compensated  with  parts  of  Limbnrg.   On  the  dissolution 
of  tbe  confederation  the  duchy  became  tree  from  its  con- 
nection with  Germany,  bat  the  fortress  remained  in  the 
bands  of  Pnusia,    A  diplomatic  contest  for  poaseasion 
of  the  duchy  took  place  between  France  and  Prussia ;  and 
the  matter  became  the  object  of  a  special  conference  of  the 
plenipotentiaries  of  the  groat  powers,  Holland,  Belgium, 
and  Italy,  in  1867.    The  result  was  that  the  nentrality  of 
Luxemburg  was  guaranteed  and  the  military  importance 
of  the  town  destroyed.  The  actual  demolition  of  the  for* 
tiflcations  evacuated  by  the  Prussians  in  September,  1867, 
did  not  take  place  till  1878.^ 

SeeHerthcdet,  HU.  du  dtuU  de  iMJxmbomv.  Luxemburg.  1741- 
48;  Vandetmaelen,  DieL  fftogr.  da  Ltaemboarfi,  BruveU,  1838: 
ScnOtter,  XrO.  BrOrtenaigen  iber  die  /riUt,  Oaek.  der  0rqAf  Aq/t 
r«iiiiifiMiii.  Luxemtnug,  UM;  QiMg^hxmburg,  Land  and  mt, 
Lwumbi^,  1887. 


LuXKHBUBO,  the  capital  of  the  gnuid-duohy,  liea  34 
milee  north  of  MeUs  and  25  louthweet  of  Treves,  in  a 
poution  as  remarkable  for  natural  beauty  aa  for  mUi- 
tary  atrenrth.  The  mun  part  of  the  town  U  built  on 
a  rooky  table-land  terminating  predpitously  towards 
the  northeast  and  south ;  the  modem  portions,  known 
as  Pfaffenthal,  Clausen,  and  Grund,  He  200  feet  bdov, 
in  the  valley  of  the  Alzette.  Till  their  demolition  in 
terms  of  the  treaty  of  1867  tbe  fortifications,  on  which 
the  engineers  of  three  centuries  had  expended  their 
skill,  were  tbe  great  feature  of  the  plaoe ;  in  point  of 
strength  they  ranked,  according  to  Camot,  second  only- 
to  thoee  of  Gibraltar,  and  like  them  they  were  to  » 
great  extent  hewn  out  of  the  aoUd  rock.  The  ate  i» 
now  oooupied  partly  by  a  fine  public  park,  partly 
by  new  aistricts  of  handsome  houses,  which  ^ve 
the  city  more  of  the  outward  appearance  of  a  capital. 
Among  tbe  buildings  of  histoncal  interest  are  th& 
cathedral  of  Notre  Dame,  erected  by  the  Jesuits  in- 
1613 ;  the  church  of  St.  Michel,  dating  from  1320 ; 
the  GoTemmentrhouse,  built  in  1443,  and  still  regu- 
larly  occupied  by  the  legialative  assemblies ;  the  town- 
house,  built  in  1830 ;  the  law  courts,  dating  from  1565, 
but  serving  till  1795  as  the  residence  of  the  governor 


PUn  of  Luxemburg. 

of  Luxemburg;  and  the  athenseum  bmlt  in  1594,  and 
now  (1882)  attended  by  500  to  600  pupils.  The  popu- 
lation of  the  city  and  suburbs,  which  wag  15,930  in 
1875,  was  in  1880,  16,679. 

Luxemburg  (formerly  called  Lntaelburg)  appeari  in  738- 
aa  a  castle  presented  to  the  abbey  at  Treves  by  Charles 
Martel.  The  town  grew  up  in  the  course  of  the  lOtb  cen- 
tury, and  soon  began  to  surround  Itself  with  walls;  but  it- 
was  not  till  1503  that  a  regular  system  of  fortifications  was 
commenced,  and  the  priocipal  features  of  the  modern 
fortress  were  due  to  Vanban,  who  accompanied  Cr6qni  in 
his  capture  of  the  place  in  1664.  Extensive  Additions  were 
made  to  the  works  in  1723-34. 
See  Coster,  Qetek.  der  Futting  Luxmburg,  Luxemburg,  1869. 

LUXE5IBURG,  a  province  of  the  kingdom  of 
Belgium,  lying  at  the  southeastern  extremity 
of  the  country^  and  bounded  N.  and  W.  by  the 
provinces  of  Li^ge  and  Namur,  S.  by  France,  and 
K.  by  Prussia  and  by  the  grand-ducny  of  Luxem- 
burg, from  which  it  was  separated  in  1839.  It 
is  the  largest  and  most  thinly  populated  of  the  Belgian 
provinces, — 75  miles  in  length,  30  in  breadth;  the 
population  is  204,000.  The  groiind  is  high,  averaging 
]  200  feet  above  sea-level,  anarisin^  in  parts  over  2000. 
The  soil  is  dry  and  slaty,  with  occasional  sand  and  lim^ 
stone.   The  aspect  of  tbe  country  is  a  Buooeamon  of 

1  roo  the  death  of  WiUism  III.  of  the  Netherlsnds.  November  24, 1800,  the  grand-duchy  pwaed  to  a  younger  branch  of  the 
Jhmily  In  tbe  person  of  Adolf,  dnke  of  Naiiaau,  who  bad  been  r«genl  for  several  munths.— Am.  Ed.] 
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broad  fcraots  of  table-land  or  plateaus  covered  with 
wood  or  heather,  and  intersected  by  wide  and  deep 
TaUeys;  these  oontain  streams,  half-dry  durioiff  the 
Bommer,  but  quiddy  changed  to  sweeping  tonentB  by 
rain  or  meldng  sdow.  Put  is  found  on  taa  hills,  and 
ooeaflional  monaaes  known  by  the  name  of  "haates 
figigaa,"  an  to  be  met  with  on  the  tops  of  the  hvuhest 
moontaina.  The  whole  distnet  ia  oompriaed  within 
the  regi<m  of  Ardennes.  The  agricultural  produoa  ia 
IMxnr;  the  various  breeds  of  horsea,  cattle,  aheep,  eta. 
axe  remariubly  small,  though  th«y  all  poesesB  indiTidual 
qnalittesof  endurance  or  their  flesh  of  flavor;  the  hams 
are  renowned.  The  forests  abound  in  game  of  all  kinds; 
ted  deer  are  plentiful,  and  wild  boars  have  of  late  become 
so  abundant  as  to  be  a  serious  nuisanoe.  The  mineral 
productions  are  worthy  of  note.  Iron  is  found  in  the 
valley  of  the  Ourthe,  and  also  farther  south  near  AHon ; 
lead  IS  extracted  at  LongwiUv,  manganese  at  Bibam,  sino 
at  Longwilly  and  Bleid.  Building  stone  is  to  be  had 
tluoajWHit  the  jnovinoe,  and  is  generally  onpbyed, 
brick  nonses  beug  the  exception.  There  are  auar- 
ries  of  grey  and  rose-colored  marble  at  Wellin,  ana  ex- 
tensive slate  quuries  on  the  banks  of  the  Semois,  the 
Sure,  and  the  Salm,  The  trade  in  wood  and  bark  is 
oonsideraUe,  and  there  are  some  important  tanneries, 
as  well  as  iron-works,  papez^mills,  and  limekilns.  Ilie 
principal  riveza  are  the  Semois,  the  Lesse,  and  the 
Ourthe,  affluents  of  the  Mouse,  and  the  Sure,  which 
flows  into  the  Rhine :  of  these  the  Ourthe  alone  is 
navigable  for  a  few  miles  down  from  Barvaux.  There 
are  do  canals  in  the  province,  so  that  Luxemburg  ia 
entirely  dependent  on  railways  for  its  traffic.  The 
BnuKb  anii  Basel  Une  rons  through  the  whole  prov- 
ince, with  a  station  at  Arlon,  the  capital ;  and  branch 
lines  have  been  established  to  connect  the  principal 
markets,  Harche,  Durbuy,  Bastogne,  Virton,  eta, 
Tnth  the  mun  artery.  The  language  spoken  by  the 
inhabitants  is  French,  irith  an  admixture  of  Walloon 
dialect  and  an  inferior  kind  of  German  on  the  borders 
of  the  ffrand-duchy.  The  king  of  the  Bel^ana  and 
hie  brother  the  count  of  Flanders  possess  summer  resi- 
dences, with  extensive  forest  Isjids,  in  the  province  of 
Luxemburg. 

LUXOR,  more  property  El-Aksur,  *'  The  Castles  " 
(plar.  pane  of  ka^r),  a  viUaire  on  the  Nile,  450  miles 
above  Curo,  occupies  part  ctit  the  ute  of  the  ancient 
ThebeSj  and  has  its  name  ftom  the  ruins  described  in 
vol.  vii.  p.  674.  The  village  is  also  called  Abu'l 
Hajidj  from  the  patron  saint  whose  tomb  is  mentioned 
by  Ibn  Batuta,  i.  107,  ii.  253.  See  also  Yitdt,  i.  338. 
Luxor  is  the  centre  for  viutors  to  the  ruins  of  and 
about  Thebes,  and  is  increasingly  frequented  by  trav- 
ellers and  in%'alids  in  the  winter  season,  being  the  only 
place  above  Osvtlt  (Sai-iit)  provided  with  hotel  accom- 
modation Boitable  fbr  Europcana  The  district  is  the 
seat  of  an  extensive  manufacture  of  forged  antiques, 
oflen  very  skillfully  made. 

LUZON,  or  LcooN.   See  Philippine  Islands. 

LYCANTHROPY  is  a  term  used  oomprehensively 
to  indicate  a  belief,  firmly  rooted  among  all  savages, 
and  lingering  in  the  form  of  traditional  superstitions 
among  peo]}Tes  comparatively  <»vilized,  that  men  are 
in  oertam  <arcamstances  transformed  temporarily  or 
permanently  into  wolves  and  other  inferior  animals. 
In  the  European  histoiy  of  this  singular  belief,  wolf 
transformations  appear  as  by  &r  the  most  prominent 
and  most  frequently  recurring  instances  of  alleged 
metamorphosis,  and  consequently  in  most  European 
languages  the  terms  expressive  or  the  general  doctrine 
have  a  special  reference  to  the  wolf:  Examples  of 
this  are  found  in  the  Greek  XvK6v6purrot,  Russian  volh- 
ocUdk,  English  toere-ioo^,  German  icahrwolf,  French 
lowp-ffarou.  And  yet  general  terms  {e.g.,la,tia  vtrsi- 
peUi'  ;  Rusaan  <Sboroten ;  Scandinavian,  hamrmnmr; 
£ngliah,  twnthin,  tuTTicoat)  are  snffi<nently  numerous 
to  lurauh  some  evidence  that  the  dasa  of  animals  into 
which  metamorphosis  was  possible  was  not  viewed  as 
t  leatricted  one.   It  is  nmply  because  the  old  Englidi 


geoeial  terms  have  been  long  diverted  from  thor  origi- 
nal signification  t\ta.t  the  word  "lyoanthropy"  hai 
recently  been  adopted  in  our  lanxnsge  in  the  flnlai;ged 
sense  in  which  it  has  been  defined  abovei^ 

There  are  two  unfailing  characteristics  of  lycanthio- 
pouB  belief  )  there  can  nowhere  be  a  living  belirf 
in  contempoxuy  metamorphaais  into  any  animu  whiidi 
has  ceased  to  exist  inthepsiticularlocafity ;  (2)  belief 
in  metamorphosis  into  the  animal  most  prominent  in 
any  locality  itself  acquires  a  special  prominence. 
These  charactetisdcs  apart,  Uie  nnenomena  of  lyeui- 
thropy  exhibit  a  very  conmderaUe  diveiaity  in  their 
nature. 

Throogliont  tha  greater  part  of  Earape  the  wers-wolf  la 
prefema  on  the  principles  just  noted.  Then  are  old  tradi> 
tiouA  of  hia  existence  in  England,  in  Wales,  and  in  Ire> 
land.  In  southern  France,  the  Netherlands,  Germany, 
Lithuania,  Bulgaria,  Servia,  Bohemia,  Poland,  and  BosBia 
he  can  hardly  be  pronounced  ertinet  now.  In  Deniaark, 
Sweden,  Norway,  and  loeland  th«  bear  otmipetes  with  the 
■wit  for  pre-eminence.  In  Persia  the  bear  is  Bopreae,  in 
Ji^Mui  the  fox ;  in  India  the  serpent  vies  with  the  tiger,  ia 
Abyssinia  and  Bomon  the  hrnna  with  the  Itoa,  in  eastata 
AtVica  the  lion  with  tiie  ailigatco' ;  in  western  Afrioa  the 
leopard  is  pwhaps  most  freqnendy  the  form  avamed  1^ 
man, -among  the  Abipones  the  tiger,  among  the  Arawaka 
the  jagoar,  aad  so  on.  In  none  of  these  aues,  howew,  ia 
the  power  ot  tnmsfbnoatlon  limited  exehwively  to  Hhb 
prominent  and  dominant  fHTli**ftT. 

The  most  famiUar  phase  of  the  superstition  is  also 
the  latest  and  most  sophisticated.  It  was  no  beUef  in 
mere  transformation ;  the  transformation  here  wai 
accomplished  by  Satanic  agency  voluntarily  submitted 
to,  and  that  for  the  most  loathsome  ends,  in  paitieular 
for  the  gratification  of  a  craving  for  human  flesh. 
"The  were-wolves,"  writes  Richard  Version  [Reiti- 
tuiion  cf  Decaafed  Int^gaice,  1628),  "are  oertayne 
scffccren,  who  having  annoynted  their  bodies  with  an 
oyntment  which  they  make  \^  the  instinct  of  the 
devill,  and  putting  on  a  certayne  inchaunted  girdle, 
doe  not  onely  unto  the  view  of  others  seeme  as  wolve^ 
but  to  thdr  owne  thinking  have  both  the  shape  ana 
natnre  of  wolves,  so  long  as  they  weare  the  said  girdle. 
And  they  do  dispose  themselves  as  Very  wolves,  in 
wourrying  and  killing,  and  most  of  humane  creatures." 
Such  were  the  vie^ra  about  lycanthropv  current 
throughout  the  continent  of  Europe  wh«i  Verst^n 
wrote.  France  in  particular  seems  to  have  been  in- 
fetied  with  weie-wolves  during  the  16th  oentury,  and 
the  consequent  trials  were  very  numerous.  In  some 
of  the  cases, — e.<7.,  those  of  the  Oandillon  fomily  in 
the  Jura,  the  twlor  of  GhlUons,  and  Boulet  in  Angers, 
all  occurring  in  the  year  1598, — there  was  clear  evi- 
dence against  the  aooused  of  murder  and  cannibalism, 
but  none  of  association  with  wolves ;  in  other  cases, 
as  that  of  Gilles  Oamier  in  I)61e  in  1573^  there  was 
evidence  against  some  wolf,  but  none  against  the  ac- 
cused; in  all  the  cases,  with  hardly  an  exception, 
there  was  that  extraordiuaiy  readings  in  the  accusea 
to  confess  and  even  to  ^ve  fiircanutantial  detuls  of 
the  metamorphosis,  which  is  one  of  the  moat  inex- 
plicaMe  concomitants  of  mediEoval  witchcraft.  Tet* 
while  this  lycanthropy  fever,  both  of  suspeotors  uia 
suspected,  was  at  its  height,  it  was  dedded  in  the  caae 
of  Jean  Grenier  at  Bordeaux,  in  1603,  that  lycan- 
thropy was  nothinff  more  than  an  insane  delusion. 
fVom  this  time  the  toup-garou  graduollv  ceased  to  be 
regarded  as  a  dangerous  heretic,  and  fcU  back  into  his 

Ere-Christianio  nositton  of  being  simply  a  "  man-wolf- 
end,"  as  whiui  he  still  survives  amoM  the  French 
peasantry.  In  Prussia,  Livonia,  and  Lithuania,  ao* 
cording  to  the  bishops  Olaus  Magnus  and  Majolus,  the 
were-wolves  were  in  the  16th  century  far  more  destroo- 
tive  than  "true  and  natural  WMvee,"  and  thdr 
heterodoxy  appears  from  the  assertion  that  they 
formed  "  an  aoonned  college ' '  of  those  "  desirous  of 
innovations  contrary  to  the  divins  kw."  In  England, 
however,  where  at  the  be^nning  of  the  17th  centoij 
the  punishment  of  witchcraft  was  still  zealously  prose- 
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-OTted  hy  James  L,  the  wolf  had  been  so  long  eztinot 
that  that  ^ious  monaroh  vas  hioiaelt'  aUe  {Vemonolo- 
me,  lib.  iu.)to  regard  "warwoolfes"  as  viotims  of 
^laaon  indooed  by  "a  naturall  superabnndaDoe  of 
ndanchoUe."  Only  small  creatures,  such  as  the  cat, 
the  hare,  and  the  weasel,  remuned  for  the  malignant 
Buoerer  to  tnnsform  himself  into ;  but  ho  was  firmly 
beBered  to  avul  liimsdf  of  these  agoioiea.  Belief  in 
witch-animals  sdll  snrviTes  among  the  uneducated 
olaases  in  parts  of  the  United  KingdouL 

The  irae-wolves  of  the  Gbnstian  dispensation  were 
BOt,  howeveTf  all  beretios,  all  Tidoiialy  disposed  to- 
waraa  mankind.  "According  to  Baronius,  in  the 
year  617,  a  number  of  wolves  presented  themselves  at 
&  monastety,  and  tore  in  pieces  several  friars  who  en- 
tertained heretical  opinions.  The  wolves  sent  by  God 
tore  the  sacrilegious  thieves  of  the  army  of  Francesco 
Maria,  duke  Urbino,  who  had  oome  to  sadc  the 
treasure  of  the  holy  bouse  of  Loreto.  A  wolf  guarded 
«Dd  defended  from  the  wild  beasts  the  head  ofSt.  £d- 
mond  the  marty^  king  of  England.  St.  Oddo,  abbot 
■of  Gluay,  aoBsuod  in  a  pilgrimage  by  foxes,  was  deliv- 
ered ana  esoorted  by  a  wolf.  Many  m  tlie  were- 
wolTee  were  most  innocent  and  God-fearing  persons, 
who  suffered  through  the  witchcraft  of  others,  or  sim- 
ply firou  an  unhappy  fatCj  and  who  as  wolvea  behaved 
in  a  tiruly  touching  fashion,  fawning  upon  and  pro- 
tecting thdur  benefactors.  Of  this  sort  were  the  "  Bis- 
•i^Yeret"  in  Maiie  de  France's  poem  (c  1200),  the 
hero  of  "William  and  the  Were-wolf"  (translated 
finoon  French  into  finglish  about  1350),  and  the  numer- 
ous piinoee  and  niincesses,  knig;hts  and  ladies,  who 
mpear  temporarily  in  beast  form  in  the  JUShrehat  of 
l£e  Aryan  nations  generally.  Nay  the  power  of  trans- 
feiminf  others  into  wild  beasts  was  attributed  not  only 
*o  malignant  sorcerers,  but  also  to  Christian  saints. 
"  Omnes  angeli,  boni  et  mali,  ez  virtute  naturali 
liabent  potestatem  transmutandi  corpora  nostra,"  was 
tbe  dictum  of  St.  Thomas  Aquinas.  A  Russian  stoiy 
tells  how  the  apostles  Peter  and  Paul  turned  an  im- 
pious husband  and  wife  into  bears ;  St.  Patrick  trans- 
formed Vereticus,  king  of  Wales,  into  a  wolf ;  and  St. 
Natalia  coised  an  illustrious  Irish  family,  with  the 
result  that  each  member  of  it  was  doomed  to  be  a  wolf 
ibr  seven  years.  In  other  tales  the  divine  agency  is 
still  more  direct,  while  in  Rnsua,  again,  men  are  suih 
posed  to  become  were-wolves  through  incurring  the 
wzath  of  the  devil 

There  is  thus  an  orthodox  as  well  as  a  heterodox 
were-wolf;  and,  if  a  survey  be  taken  of  the  lycanthro* 
pons  beli^  of  non-Christian  peoples,  this  distinction 
among  sfaapeKshangers  will  be  equally  obWous.  The 
gods  of  ancient  mythology,  Hindu,  Persian,  Greek,  and 
xeutonic,  had  an  apparently  unlimited  power  of  assum- 
ing  animal  forms.  These  gods,  moreover,  constantly 
employed  themselves  in  changing  men  and  women 
into  beasts,  sometimes  in  punishment  of  crime,  some- 
times out  of  oompasaon.  and  sometimes  from  pure 
Toluptuonsneas.  Thus  Kabandha  was  dianged  by 
India  into  a  monster,  Trisanku  by  the  sons  of  Vasish' 
Jha  into  a  bear^  Lycaun  by  Zeus  into  a  wolf,  Callisto 
into  a  bear,  lo  into  a  heifer;  the  enemies  of  Odin  be- 
■came  boars,  and  so  on.  It  is  admittedly  difficult  to 
trace  the  original  meaning  of  these  legends,  but  the 
alleged  metamorphosis  of  a  god  is  at  times  clearly  as- 
sociated with  his  worship  under  the  form  of  the  animal 
he  turned  into  in  the  region  where  the  metamorphosis 
was  said  to  have  occurred.  Indra  in  the  form  of  a  bull 
encountered  the  monster  Vritra,  and  released  the  cows 
he  had  stolen ;  Indra  was*  invoked  as  a  bull,  and  to 
him  the  bull  and  the  cow  were  sacred  among  the  Hin- 
dus. Dericeto  became  a  fish  near  Ascalon ;  a  fish-god- 
doB  identified  with  her  was  worshipped  in  S^a,  and 
the  fish  sacred  to  her  were  not  eaten.  Poseidon,  the 
iDTentor  of  hones,  was,  as  a  horse,  the  fitther  of  the 
«teeds  Arion  and  Pegasus,  and  the  horse  waa  sacred  to 
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him,  Jupiter  Ammon  appeared  as  a  ram  in  the  des- 
erts of  Libya ;  in  Libya  he  had  an  oracle  where  the  ram 
was  sacred  to  him,  and  his  image  wore  ram's  horns. 
So  too  metamorphosis  by  gods  is  in  some  cases  con- 
nected with  local  traditions.  The  Arcadians,  or  bear^ 
tribe,  sprang  from  the  were-bear  Callisto ;  the  Lycaans, 
or  woUnribe,  were  wolves  when  they  oonductad  to  the 
fiver  Xanthns  the  were-w(df  Leto,  mother  of  the 
Lyoian  Apollo.  Turning  fVom  the  gods  to  the  herpes 
of  clasacal  romanoe,  we  find  traditions  more  interesting 
and  more  instructive,  because  they  must  have  some 
real  historical  foundation.  Yet  they  also  abound  in 
episodes  of  beast  mothers  and  beast  fathers,  and  also 
oilycanthropy  proper.  Cyrus  was  suckled  by  a  bitch, 
the  Servian  hero  IVIilosh  Kobilitch  by  a  mare,  the 
Norse  Sigurd  by  a  hind,  the  German  Dietericn  and 
the  Latin  Romulus  by  wolves;  the  progenitor  of  the 
Merovingian  kings  was  a  bull,  of  the  Danish  royj 
race  a  bear ;  Si^und  and  Sinfiotii  in  the  Voltunga 
Soffa  become  wolves^  Nagli  in  the  ^/ria/ggta  Saga 
a  boar.  The  Benrakir  of  Lxland  asserted  tndralnhty 
to  become  bears  and  wolves,  uid  dressed  themselves  in 
the  skins  of  these  animals ;  their  existence,  their  gwb, 
and  their  pretensions  are  historical  facta.  In  the 
Sanskrit  epic,  the  Mahahharata.\ha  hero  Puloman 
becomes  a  wild  boar  to  carry  off  the  wife  of  Bhfigu : 
the  house  of  Brabant  traced  its  origin  to  a  transformed 
swan.  Beast-form  is,  however,  in  mythology  proper 
far  oftener  assumed  for  malignant  than  for  benignant 
ends;  indeed  the  heroes  and  anthropomorDhio  gods 
of  the  great  rehgious  systems  are  principally  distin- 
guished for  their  victories  over  the  semi-human  semi- 
bestial  demons.   The  bull  Indra  4ghts  the  demon  tec- 

g;nt  Vritra,  and  so  forth ;  the  Theban  Cadmus,  the 
ussian  Ivan,  the  Norse  Sigurd,  all  encounter  dragtms 
or  serpents,  which  possess  human  characteristios.  In 
most  of  such  cases  indeed  the  human  as  well  as  the 
beast  form  is  distinctly  attributed  to  the  demon. 

It  is  because  they  may  after  all  be  properly  assod- 
ated  with  the  undoubted  phenomena  of  modern  savage 
life  that  these  facta  of  ancient  mythology  are  here 
alluded  to.  Among  savages  there  is  the  most  confident 
belief  in  metamorphosis, — metamorphosis  effected  for 
the  most  salutary  and  for  the  most  baneful  ends.  In  the 
neighborhood  of  Tette  on  the  Zambesi  every  chief  is 
credited  with  the  power  of  assuming  lion  shape ;  every 
lion  is  respected  as  being  a  transformed  chief  or  tlu 
spirit  of  a  chief  departed.  Moreover,  there  is  a  special 
class  of  "  doctors  or  roedieine-men,  known  as  pon- 
doros,"  scattered  through  the  villages,  who  pretend  to 
powers  of  metamorphosis,  and  thus  are  regarded  with 
both  respect  and  dread ;  their  kindly;  disposition  they 
display  by  hunting  for  the  community  in  Hon  shape, 
ana  then  bringing  home  the  game.  Among  the  Ara- 
waks  of  Guiana,  the  Kandhs  of  Orissa,  and  the  Jakoos 
of  the  Malay  peninsula,  beast  form  is  said  to  be  as- 
sumed by  those  desiring  to  avenge  themselves  1  ustly  on 
enemies.  Beast-parents  and  cases  of  women  alleged  to 
have  borne  beast  children  are  also  familiar  to  savages. 
But  this  is  only  one  mde  of  the  picture.  The  "  kanai- 
ma-tiger"  [i  e.,  man-jaguar)  of  Arawak  mav  be  pos- 
sessed by  the  spirit  of  a  man  devoted  to  bloodshed  and 
cannibalism;  there  is,"  writes  the  Bev.  Mr.  Brett, 
"no  superstition  more  prevalent  among  the  Indians 
than  this,  and  none  which  causes  more  terror."  In 
Asbango-land,  where  there  are  distinct  traces  of  animal 
worship,  a  were-leopard  was  at  the  time  of  Du  Chaillu's 
visit  chaKed  with  murder  and  metamorphosis,  and, 
confessing  Doth,  was  slowly  burnt  to  death,  quite  in  the 
Style  of  mediaeval  Europe.  Similar  occurrences  have 
been  known  among  the  Kols  (of  Chdti&-Ndgpiir)  and 
among  the  Arabs. 

The  expedients  Bapposed  to  be  adopted  for  effecting 
cfaange  of  shape  may  here  be  noticed.  One  of  the  simplest 
apparently  was  the  removal  of  clothing,  and  in  pftrtion- 
iar  of  a  girdle  of  haman  akin,  or  the  putting  on  of  each  a 
girdle, — more  cocimonly  the  pntting  on  of  a  girdle  of  the 
eudu  of  the  animal  whose  form  was  to  be  aaramed.  This 
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lart  derioe  ii  donbtlen  a  snbetitate  for  the  aantmption  of 
an  entire  animal  which  also  is  frequentl  j  found.  In 
other  cues  tiie  body  is  nibbed  with  b  magic  salve.  To 
drink  water  oat  of  the  footprint  of  the  animial  in  qaestlon. 
to  partake  of  ita  brains,  to  drink  of  certain  enchanted 
■treams,  were  alao  considered  effectual  modes  of  aecom- 
pUahlng  metanunphosls.  Olaua liagnnssaya  that  the  Livo- 
nian  were-wolvM  were  initiated  b^  draining  a  cap  of  beer 
■peoiallr  preiHwed,  and  repeating  a  set  foimola.  Ur.  Bal- 
iton  in  nu  Snq^  ^  Cb«  £turian  ftopb  gives  the  form  of  in- 
cantation aUll  fiuniliar  in  Bnssia.  Various  expedients  also 
existed  for  removing  the  beast-ahape.  The  simplest  was 
the  act  of  the  enchanter  (operating  either  on  himself  or  on 
%  victiia) :  another  was  the  removal  of  the  animal  girdle. 
To  kneel  In  one  ipot  for  a  htmdred  years,  to  be  reproached 
with  being  a  were-wolf,  to  be  sainted  with  the  sign  of  the 
croas,  oraddrflflsed  thrice  by  baptismal  name,  to  be  stmek 
three  blows  on  the  forehead  with  a  knife,  or  to  have  at  least 
three  drops  of  blood  drawn  were  also  effectual  cnrea.  The 
last-mentioned  waa  qaite  essential  to  the  snbsistenoe  of  the 
■Qperstition.  Its  abenrdity  woald  have  much  sooner  ap- 
peared, bat  tot  the  theory  that,  directly  the  were>«(Uf 
was  woonded,  he  resumed  his  human  shape ;  in  every  case 
where  one  acooaed  of  being  a  wwe-wolf  was  taken,  he  was 
eertaln  to  be  wounded,  aiu  thns  the  diffloall?  of  his  not 
being  found  In  beast  form  was  ■atisbetorily  disposed  <^ 

The  fore^oinff  tvpes  of  l^nthropy,  in  which  the 
divine  or  diabolical  a^ocy  is  always  emphasized,  are 
preeuiDably  less  primitiTe  tlian  those  oasefl  in  wnioh 
saperhuman  agency  is  DOt  so  prominent.  The  fol- 
lowing cues^  therefore,  seem  to  be  more  intimately 
connected  wiUi  the  ori^n  of  the  belief  (1)  The 
Kuadhs  believe  "natunu  tigers  to  kill  game  only  to 
braefit  men,  who  generally  find  it  but  partially  de- 
Tonred  and  share  it;  while  the  tigers  which  kill  men 
are  either  Tari  (a  goddess),  who  has  assumed  the  form 
of  a  tiger  for  purposes  of  wrath,  or  men  who,  by 
the  aid  of  a  god,  have  assumed  the  fonu  of  tigers,  and 
lie  odled  'mleepa  tigers.'  "  A  distinction  was  pre- 
viooaly  drawn  between  iHendly  and  hostile  lycantnro- 

eists :  here  a  distinction  is  drawn  between  friendly  and 
OBtile  tigers,  and  lycanthro^y  is  introduced  to  explain 
tiie  oases  of  hostility.  Again  (2)  in  the  nadve  htera- 
tora  of  modem  saTBges  there  constantly  ooeor  storiee 
of  the  "Beautr  va^  the  Beast"  type,  so  distinctljr  re- 
sembling those  of  the  Airan  MHnrchm  as  to  indicate 
identity  of  origin ;  but,  while  in  the  Aryan  story  the 
bMStrfoim  of  tlie  hero  or  heroine  is  generally  at  last 
removed,  in  the  savage  stoiy  the  incongruity  of  the 
beast-form  is  scarcely  realized,  and  the  Indian  lover 
Uvea  happily  with  his  beaver  bride,  the  Zulu  maiden 
with  her  uog  husband.  And  (3)  in  many  instances  the 
power  or  necessity  of  transformation  is  ascribed,  not  to 
individuals,  but  to  elans  or  nations.   Thus  the  abori- 

S'  lal  Naga  tribes  of  India  seemed  to  the  Aryans  to  take 
e  form  of  serpents;  the  Neuri  seemed  to  the  Sc^thi- 
ansi  and  iha  Birjom  to  the  Romans,  to  become  wolves, 
as  also  did  the  natave  Lnsh  of  Ossoiy  to  the  early 
C^iristian  priests;  the  Al^ssinians  credit  the  Buda 
oaste  (blacKsmitlu  and  potters  of  alien  stock)  with 
at^ity  to  become  hysnas  at  pleasure ;  the  Berserkr- 
fage  of  Iceland  is  perpetuated  in  the  modem  Scandi- 
navian belief  that  Lapps  and  Finns  can  take  the  form 
of  bears.  In  mediteval  times  Blois  had  a  special  celeb- 
rity for  were-wolves,  and  persons  named  6-amicr  or 
Grenier  were  generally  assumed  to  be  lycanthropists. 

When  we  find  that  these  three  distinct  claKCS  of 
primitive  facts  regarding  lycanthropy  are  all  referable 
to  a  common  origin,  there  seems  good  reason  for  re- 
garding that  as  hang  in  truth  the  origin  of  lycanthro- 
pous  belief.  And  thus  we  are  led  to  refer  lycanthropy 
to  the  more  general  facts  of  primitive TomasH  (g.v.), 
for  the  facts  recited  are  as  undoubtedly  characteristic 
of  the  latter  as  of  the  former.  Where  the  totem  is  an 
animal  it  is  regarded  as  the  ancestor  of  the  tribe ;  all 
animals  of  its  species  are  revered,  and  are  never  wil- 
lingly kiUed;  however  dangerous  to  life,  they  are  feigned 
by  the  tribe  to  be  firiendly  to  them,  and  hostile  only  to 
their  enemies.  Applying  Uieee  faota  to  the  foregoing 
Ivcanthropous  phenomena  in  <nder,.  we  obsnve  (1)  that 
tbe  tiger  is  a  totem  god  among  the  Kandlu ;  otnue- 


ouently  he  reservee  his  wrath  for  th^  ooemics.* 
oiridual  enemies  would,  however,  be  (n«ated  vheni 
an  individual  Kandh  had  the  uood-feud  aguns^ 
other,  for  then  his  totem  was  bound  to  aid  Imn,  | 
we  saw  was  in  fact  the  Kandh  ezj^ianation  of  the '  ' 
of  the  totem.   The  development  of  sorcery  wot 
turally  lead  to  the  utilization  of  the  totem  as  ae 
in  it  also.    The  Arawak  "kanaima"  is  botii 
avenger  ^d  cruel  sorcerer;  and  from  a  similar 
probably  did  Uie  wolf  or  were-wolf  in  Europe  b 
a  synonym  for  outlaw.  The  outlaw  was  at  urst  l 
the  peaoeless  man-^e  man  who  preferred  vei 
to  money  oompoution  for  iq}nries, — as  he  was 
naUy  bovnd  to  do,  snbsequenthr  envied  to  do/! 
finuly  prohibited  from  doing.    (2)  The  beast-hev' 
savage  stoir  ceases  to  be  strange  when  we  learn 
"a  b«iver,''  "a  dog,"  "a  giirzly  bear."  mean 
spectively  a  person  of  a  tribe  having  the  an  in 
onestion  for  totem.    And  so  too  (3)  with  the 
class  of  phenomena  which  contemplates  tribes 
into  beasts.   The  Na^  had  the  SOTpent  for 
apparently  the  Hirpini,  and  the  native  Irish  in 
districts,  had  the  wolf;  they  oertairdy  venerated 
worshipped  that  animaL    The  Lapps  an  know 
worship  the  bear.   Bids  means  the  eityofwoli 
Donbuess  all  oases  of  ^is  sort  admit  <h  nmilar  1 
planation. 

The  doctrine  of  lycanthropy  or  metamorphosis  of  111 
men  must  be  distinguished  from  tiie  doctrine  of  me 
psychosis  or  transmigration  of  souls.  It  no  doubt  was  i 
to  conclude  that  the  souls  of  cataleptic  and  epileptic  pat 
BC(]onmed  temporarily  in  animals,  while  the  patients 
unconscious:  but  this  phase  of  lycanthropy  is  too  rare 
too  abnormal  to  be  associated  with  the  origin  of  the  so 
stition.  Transmigration  after  death,  involving  the  b 
in  a  flitore  state,  raises  questions  as  puasling  as  does  h 
thropy  itself,  and  questions  qnite  of  a  different  kind, 
cause  in  normal  lycanthropy  the  change  effbcted  is  an] 
tnal  corporeal  one.   Mr.  lyior  tiierefore  throws  lit 
light  on  the  origin  of  lycanthropy  when  he  oonne 
with  metempsychosis.   In  the  form  fiuniliar  tons  It  do 
less  involves  the  doctrine  of  "  animism  " — the  doctrine  I 
animals,  plants,  and  things  are  prompted  to  action  by  spi 
similar  to  those  posseesed  by  men;  bat^  whether  lyo 
throOT  Is  simply  a  special  application  of  a  general  Awsti 
of  animism  and  is  not  rather  one  of  the  earliest  advat 
from  a  blind  totemiam  to  a  general  animistic  theory, : 
iairly  be  questioned.   This  at  least  seems  plain :  animii 
apart  from  totemiam,  is  not  itself  sufficient  to  explain  lyc 
throphy,  for  even  animistic  belleft  are  not  developed 
normally,  but  along  lines  predetermined  by  drcumstanc 
Hr.  Tyler's  views  are,  however,  so  eantioosly  and  so  si 
gestlvely  expressed  as  to  deserve  close  study.  Hardly] 
satiafiuitory  are  the  other  theories  on  the  sutO^ctt  whi4 
passing  over  variations  in  detail,  fall  into  two  classes,—  " 
mythological  and  the  rationalistic.  On  the  former  view,  i 
upheld  by  a  large  school  of  inquirers,  the  ancient  Ar, 
myths,  and  thw  modem  representatives  the  JfoArefcm, 
regu^ed  as  Ims^native  deacriptions  (principally  due  to  f 
use  of  metaphorical  language)  of  the  great  elemental  pow« 
and  changes  of  nature.  On  such  a  view  the  occurrence  < 
shape-changing  gods  and  heroes  Is  simple  and  natural,  i 
long  as  the  persons  are  purely  mythical,  because  Uius  £ 
notioing  need  be  deemed  strange  or  unnatural.   But  thel 
theory  Dreaks  down  when  it  ventures  on  elucid^on  of  bis-l 
toricu  fiwts.  It  seems  vain  to  contend, — although  it  is  con- 1 
tended, — that  "  the  terrible  delusion  of  lycanthroOT'  arossl 
tram  the  mere  use  of  an  equivocal  word "  (X«<Mr,  "wolf," ' 
forX(»>4[,  "ahining").  Attempt  to  substantiate  In  detail 
this  explanation  of  history  is  absolutely  f^tal.   "  Whence," 
It  is  asked,  "came  the  notions  that  men  were  changed 
into  wolves,  bears,   and   birds,  and    not  into  lions, 
fishes,  or  reptilesT"  and  the  triumphant  reply  is  that  the 
first-named  animals  were  selected  for  glossiness  or  lumi- 
nosity of  ooat.^   Consequently,  if  tiansformation  into  the 
other  animals  was  also  believed  in,  the  theory  stands  self- 
refuted.  Now  Hippomenea  and  Atalauta  were  for^mplety 
turned  into  lion  Mid  lioness,  Csdmns  and  Harmonia  into 
serpents ;  and  theae  cases  of  transformation  have  almost  sS 
intimate  an  association  with  the  historical  belief  in  men- 
lions  and  men-serpents  as  the  case  of  Lycaon  (mytholcgi- 
cally™tbe  shiner,  the  sun)  has  witii  lyoanthyopy.  Cognate 

1  Tbe  Watnsl  of  East  Africa  dlstlnoUr  describe  all  wOd 
save  their  own  totem-animals  as  enemr-seonts. 

■  Sir  O.  W.  Cox,  31to  JTsfiMMV^tte  winm  MM 
VIA.  L  pp.  6S  note,  SSI,  883,409;  voL  IL  p.  ?8  note. 
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« Ae  mjthologitwl  doctrine  is  the  doctrine  of  the  peiBoni- 
letfion  u  demonB  of  mil  obstMslcs  which  men  hftTe  encoan- 
md  in  the  long  Btraggle  for  existence, — among  these  the 
vilder  snd  more  savsge  animalB.  This  Is  Just  a  one-sided 
itimfim :  it  Is  insdeqiiate  to  explain  how  the  savage  beasts 
■  lAsn  became  mild  and  gentle  men.   The  rationalistic 
thinies  are  open  to  the  same  olfjections  -  to  account  for  di- 
TiM  and  benignant  lycanthropists  they  have  to  be  samile- 
anted  hj  the  mTthological  theories ;  they  themselves  deal 
adnsively  with  the  more  repnlBive  characteristics.  The 
noit  recent  exponent  of  the  lationalistio  theory  is  Mr. 
Bving-Goold.  who  rests  his  case  on  a  proof  of  the  facts 
thit  then  is  "  an  innate  craving  for  blood  implanted  in  cer- 
tun  BStores,  restrained  under  ordinary  eironmstances,  bat 
breaking  forth  occasionally,  aecompaniid  vrith  \aUueinatuin, 
Indingm most  cases  to  cannibalism."    That  cannibalism 
ud  aaving  for  blood  had  a  natural  (thongh  not  a  necee- 
■17)  oonnection  with  lycanthropy,  if  it  originated  among 
mngia,  need  not  be  dilated ;  bat  Mr.  Baruig-Ooald's  In- 
ituoes,  drawn  from  medieval  Ehiropean  history,  are  an- 
dnbtedly  exceptional.  Hallacination,  however,  has  been 
■eee|>ted  as  snmcient  explanation  of  Ivoanthropy  by  many 
winent  aathorltiea,  bendes  Mr.  Oonld,  and  nisei  a  graver 
qMrtiML  Belief  in  transfbrmation  into  beasts  has  been  ac- 
fcmwledged  as  a  distinct  type  of  monomania  by  medical 
ca  rinee  the  days  of  Panlus  ^gineta  (7th  century)  at 
ait;  birt  even  In  madness  there  is  method,  and  insane  de- 
MioiH  most  reflect  the  nsagvs  and  belielb  of  contempoia- 
MQS  society.  Here  the  weakness  of  the  case  appears. 
ti.  Qoold,  for  instance,  merely  states  that  the  victims 
nre  niBtica,  and  wolves  the  chief  terror  of  their  home- 
itcads,  an  explanation  valid  only  on  the  assumption  that  the 
Has  of  metamorphosis  was  already  fitmiliar,— an  aseamp- 
tion,  that  Is,  of  the  whole  matter  at  Issue,  Besides,  it  is 
tbe  popolar,  not  the  individual,  belief  in  transformation 
thit  is  sttange ;  to  trace  its  origin  to  insane  delusion  makes 
it  tttanger  ^ill,  for  sane  men  are  particularly  sceptical  re- 
piding  the  leili^  of  the  Impressions  of  the  insane.  Sane 
Ben,  moreover,  believed  In  transformation,  not  only  into 
Bistlgnaat  wolves,  bat  abo  Into  harmless  cats  and  hares, 
whidi  in  consequence  became  malignant  and  dangerous. 
Hnr  csa  the  rationalistic  theory  accoantfor  a  phenomenon 
like  thist  On  the  whole,  there  seems  little  doubt  that, 
whether  the  origin  of  lycanthropy  rests  in  totemism  or  not, 
Kr.  Tylor  is  right  in  referring  lycanthropoos  Insane  delu- 
■iou  to  an  antecedent  belief  in  lycanthropy,  Instead  of  as- 
■ibing  lycanthropy  to  insane  delusions. 

Utmtera:— In  the  nnmeroos  medieval  works  directed  to  the 
itaij  of  wrcery  and  witchcraft,  the  contemporaneous  phases  of 
iTCuithTOpr  occupy  a  prominent  place.  In  addition  to  the  an* 
aon  who  nave  been  already  mentioned,  the  following  may  be 
Bsmed  at  giving  Bpeclal  attention  to  this  subject  :•— Wler,  De 
Ant^  itemottum,  Amsterdam.  1&63;  Bodln,  Dtmonommie  da 
Sardm,  Paris,  l.'iSrT;  Bocuet,  Biaooun  det  Streler^  Lyr-nn,  Stt  t-<\. 
inS'iLiincre,  TIW'irH  df  r  I'lcmifimiX  dt  Slaumtif  Ani/t.'.'Vnria, 

ItU;  PBellllB.       l>j,'nili:>nr  /iinrirniHUt,  Fitrin,  Ult.'i  1  see  ilirii  IlllkH- 

TitSatbbKtam"^  T <  iui-\\-Ui^ui*,  Tfr  KiiglL-lnj^inlvBltntfliir  ly-raji- 
thn^.  Treai^^"  :'  ■"■HH'  f-iniinttl  tn  lyomiliropy  nre  rtiTc  ijH^ih 
liBWdheTalc^i'!  i::  m  -<^-7:i  blltA        TifO  V'ull  tll"'^  ;!.  iii, 

lirlntance, tl ■  ■-;■'■[  K-;  "ii^'';-'!  anii  NyTinulil, />r  fn  /.r;fti»r.'.."j.i- 
IhilL  1616;  llari.il,  Ur.  ir.ru',,'/,  K!atij,"Brt.  HariiiH  ii'>iili|, 

■nUuopytaju  enga^4  tli(;ntt<.'iJi>.norii-lurgi^  injii^li^'r  of  writer^, 
■oMof  iAiohl  ciiixiTi^o  mssrlLrLglu  ocigin.  Aii«xhau^tl.Toci]ii- 
taenUoD  of  tl:i"^i*  imliiikii  w  Ui^re  aiiompted^  but  (lie  rollowirg 
workiwUlbe  r<pkiii<l  iiiLtiicu1iirL>-  iQiilrUAtlfe^^rltutD.  JJrtAi-rise 
XMologie,  to]-.  U  if^'i  Hi-,  4tb  ed.,  Berlin,  Ifm:  Welckar,  K!an€ 
nfVIe*,ToI.  iLi.,  E!r,iiTi,iij50;  WsjUj|nAropol(VK,Tol.U..  Lejnic, 
IWlDssent,  J'^'ful-}'  Talafiomat  Sforfc  (Introduction),  Edin- 
Mugfa,  18S9;  AijiiiiL-ii:/.  foetldietltt]/a  V'fitmtaliiQ  S!avi/aa  na  Ivt- 
»»l(s,TOLill.,Mi)scuvt,lJiffl>;  TYJf)r.  Priinitui:  cWur^,  VUl,  1..  ]j^ti- 
4oa,  1871. and  j rj/Arcjjuffwm,  cli&™.  ilv.  nii'l  IV.,  Loiiilciii.  IJvtl; 
OoMnutUa,  Zoof'tplfi  Jf]/i&-L}ffy  joKjv.'ciqlly  »1  ami  ili  ), 

unidoii,l872;£a]Rton,;Art4?f  Oe  Svteiifn  Pr-mk.  U^tidoii,  if'ii; 
UltiwI  de  la  Salle,  Cro^nea  A  Uemda  ifu  (Vrtl'-f  tfr  i-i  /Wi^i/'^ 
mLi875;Conway,£euMiof^aadxWriji0^  vol. l.,Liiridun,  J.»7J. 
For  the  medical  aspetAs  of  lycanthtOpyiComult  (be  AnAumJour- 
Modal  Scieiux,  voL  lU.  p.  100  (Dr.%.  H.  Tuke),  and  antbort- 
liM  time  cited.  (J.F.M'L.) 

LTCAON,  BOD  of  Pelasffus  or  of  AizeuB,  was  the 
Dythical  first  king  of  ArcaBia,  who  founded  the  first 
city  Lycoaoura  and  the  worship  of  Zeus  on  Mount 
LycsBus.  He,  or  his  fifty  impious  sons,  entertained 
Zeus  and  eet  before  htm  a  disn  of  human  fiesh ;  the 
cod  pushed  away  the  dish  in  disgust  and  overturned 
ue  table  at  a  place  called  Trapezus.  \n  punishment 
atber  lightning  slew  the  king  and  his  sons,  or  they 
yen  tallied  into  wolves.  Pausanias  (viii.  2)  gays  that 
l^caoD  iBcrifioed  a  child  to  Zeus,  and  was  during  the 
ocrifice  tamed  into  a  wolf.  Henceforth  the  stoiy  ran 
~*  man  was  tamed  into  a  wolf  at  each  annual  sacrifice 
to  Zeus  Lyineas,  recovering  his  human  form  after  tea 


years  if  he  had  not  during  tliat  time  eaten  human  flesh. 
LycaoD  is  evidently  the  Lycsean  form  of  a  very  commoD 
oonceptioD,  viz.,  the  divine  first  man,  whose  life  is  the 
heavenly  fire,  who  oomes  to  earth  and  returns  to  heaven 
as  the  Ughtninp.  The  oldest  city,  the  oldest  cultus, 
and  the  nist  civilization  of  Arcadia  are  attnbuted  to 
him.  The  myBterious  cultos  and  the  human  sacrifices, 
which  cooUnued  appueatl^  through  the  historical 
period  (Fka&,  viil  of  ISeoBLycsBusfaaTe  moulded 
the  legends  of  the  Lycsean  first  man  and  firat  king. 
Moreover  his  name,  which  is  connected  with  that  of 
the  mountain,  suggested  a  derivation  from  Ainior,  wolf; 
and  legends  analogous  to  those  of  the  Teutonic  were- 
wolf (see  LrCAHTHKOFT)  naturally  grew  round  him. 
LYCAONIA,  in  ancient  gco^phy,  was  the  name 

S'ven  to  a  province  in  the  intenor  of  Asia  putelL 
inor,  north  of  Mount  Taurus.  It  was 
bounded  on  the  E.  by  Cappadocia,  on  the  N.  by  Galatia, 
on  the  W.  by  Phrypia  and  Pisidia,  while  to  the  S.  it 
extended  to  the  chain  of  Mount  Taurus,  from  which  it 
was,  however^  in  part  separated  b,^  Isauria,  though 
some  writers  incluaed  that  district  in  Lvoaonia.  Its 
boundaries  appear  indeed  to  have  varied  at  different 
times,  aa  was  the  case  with  all  the  nations  of  Asia 
Minor.  The  name  is  not  found  in  Herodotus,  bat 
Lycaonia  is  mentioned  by  Xenophon  as  traversed  fay 
Cyrus  the  younger  on  his  march  through  A^ia.  That 
authoT;  however,  describes  loonium,  one  of  the  prin- 
cipal cities  of  Lycaonia,  as  included  in  Phrj'gia.  But 
in  Strabo's  time  the  limits  of  the  province  were  more 
clearly  recognized,  though  Isauria  was  by  some  authors 
oonuaered  as  a  part  of  lycaonia,  by  others  aa  a  dis- 
tinct province,  Ptolemy,  on  the  other  hand,  indudes 
Lycaonia  as  a  pArt  of  Cappadocia,  with  which  it 
have  been  associated  fay  the  Romans  for  administrative 
purposes;  but  the  two  countries  are  dearly  disUn- 
guished  both  by  Strabo  and  Xenophon. 

Lycaonia  is  well  described  by  Strabo  as  a  cold  re^oa 
of  elevated  plains,  afibrding  pasture  to  wild  asses  and 
to  shee]).  It  in  &ct  forms  a  part  of  the  great  table- 
land which  constitutes  the  whole  interior  of  Asia  Minor, 
and  has  throughout  its  whole  extent  an  elevation  of 
more  than  3000  feet  above  the  sea.  It  suffers,  more- 
over, severely  from  the  want  of  water,  aggravated  by 
the  abundance  of  salt  in  the  soil,  so  that  the  whole 
northern  portion  of  the  proviDce,  extending  from  near 
Iconium  to  the  gait  lake  of  l^itta,  and  the  frontiers  of 
Galatia,  was  ahnost  wholly  barren.  Other  portions 
of  the  oounby*  however,  Qotwithstanding  the  deficienciy 
of  water,  were  well  adapted  for  feeding  sheep,  so  that 
Amyntas,  kin^  of  Gfdatia,  to  whom  the  district  was 
for  a  time  subject,  maintained  there  not  less  than  three 
hundred  flocks,  which  brought  him  in  a  large  revenue. 

Though  the  greater  part  of  Lycaonia  is  a  broad  open 
plain,  extending  as  far  as  the  underfalls  of  the  Taurus, 
Its  monotonous  character  is  interrupted  by  some  minor 
ranges,  or  rather  groups  of  mountuns,  of  volcanic 
character,  of  which  the  Kara  Dagh  in  the  southern 
I)ortion  of  the  district,  a  few  miles  north  of  Karaman, 
rises  to  a  height  of  above  8000  feet,  while  the  Kara^ja 
Bagh,  to  the  northeast  of  the  preceding,  though  of 
very  inferior  elevation,  presents  a  striking  range  of  vol 
canio  cones.   The  mountains  in  the  northwest  of  the 

Erovince,  near  Iconium  and  Laodicea,  on  the  other 
and,  are  the  termination  of  the  great  range  of  the 
Sultan  Dagh,  which  traverse  a  large  part  of  Phrygia. 

The  Lycaoniaos  appear  to  have  been  in  early  times 
to  a  great  extent  inaependent  of  the  Persian  empire, 
and  were  like  their  neighbors  the  Isaurians  a  wild  ana 
lawless  race  of  freebooters;  but  their  country  was 
traversed  b;^  one  of  the  great  natural  lines  of  high  road 
through  Asia  Minor,  from  Sardis  and  Ephesus  to  the 
Cilician  gates,  and  a  few  oonsiderable  towns  would 
naturally  grow  up  along  this  line  of  route.  The  most 
important  of  these  was  Iconium,  in  the  most  fertile 
spot  in  the  province,  of  which  it  has  always  continued 
to  be  the  capital.  It  is  still  called  Konieh.  A  little 
farther  north,  immediately  on  the  froatier  of  Phiygia,* 
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stood  Idodioea  (lAdik),  called  Gombasfca,  to  distingnish 
i  t  &om  the  Phrygian  cityof  that  name ;  and  in  the  Boath, 
near  the  foot  of  Mount  Taurus  was  Laranda,  now  called 
Karamanj  which  has  mven  name  to  the  province  of 
Karamania.  Berbe  and  Lystra,  which  appear  from  the 
Acta  of  the  Apostles  to  have  been  considerable  towns, 
were  apparently  situated  in  the  same  part  of  the  dis- 
triot,  bat  their  atea  have  not  been  identified.  The 
(Hlier  towns  mentioned  by  ancient  writen  were  inaog- 
lufieant  places. 

The  Lycaonians  appear  to  have  still  retained  a  dis- 
tinct nationality  in  the  time  of  Strabo,  but  we  are 
wholly  in  the  dark  as  to  their  ethnical  affinities,  or  re- 
lations to  the  tribes  by  which  they  were  surrounded. 
The  mention  of  the  Lycaonian  language  in  the  Acts  of 
the  Apostles  (xiv.  11)  is  evidently  only  intended  to 
deMgnate  the  vernacular  tongue,  as  opposed  to  Greek, 
and  cannot  be  regarded  as  any  proof  that  they  spoke 
a  different  language  from  their  neighbon  the  Ptu;j'gians 
or  Gappadocians. 

LYUlA^  in  ancient  geography,  was  the  name  given 
—  to  a  district  m  the  souUiwestof  Asia  Minor, 
ooeupyinp  the  tMntion  of  the  coast  between 
Garia  and  Pamphylia,  ana  extending  inland  as  far  as 
the  ridge  of  Mount  Tauru&  The  r^on  thus  desig- 
nated is  one  strongly  marked  by  nature,  as  constituting 
a  kind  of  peninsula  or  promontory  projecting  towards 
tiie  south  from  the  great  mountain  masses  of  the  in- 
terior. It  was  also  inhabited  from  a  very  early  period 
by  a  distinct  people,  known  to  the  Greeks  as  Lydans, 
but  whose  native  name,  according  to  Herodotus,  was 
Termilse,  or  (as  it  is  written  by  HecatEeus)  Tremilse, 
and  this  is  confirmed  by  native  inscriptions,  in  which 
naite  is  written  Tramilse.  Herodotus  tells  us  also 
tbat  they  were  niot  the  original  inhabitants  of  the 
country,  which  was  previously  occupied  by  the  Milyans, 
and  thtfl  is  rendereil  probable  bv  the  &ct  that  a  people 
of  that  name  was  still  found  in  the  ragged  monntainous 
district  in  the  northeast,  who  appear  to  have  always 
continued  distinct  from  the  Lyctans.  But  the  state- 
ment of  the  same  historian  that  thej^  originally  came 
from  Greto  is  in  the  highest  degree  improbable ;  and 
the  attempts  to  connect  them  with  the  Greek  legendary 
history  through  Sarpedon  and  Lycus,  a  son  of  ^tndion, 
may  be  safely  rejected  as  mere  fictions. 

The  Lycians  alone  among  the  nations  in  the  west  of 
Asia  Minor  preserved  their  independence  against  the 
kings  of  Lydia ;  but  after  the  fall  of  the  Lydian  monarchy 
(in  546  B.C. )  they  were  subdued  by  Harpagus,  the  gene- 
ral of  Gyrus,  though  not  till  afler  an  ol»tinato  resist- 
anoe  in  which  Xanthus,  their  chief  city,  was  utterly 
destroyed.  But,  though  they  were  from  this  time 
nomin^ly  subject  to  Persia,  they  appear  to  have  en- 
joyed a  considerable  amount  of^  independence,  which 
they  afterwards  maintained  by  joining  the  Athenian 
maritime  league.  They  were  conr[uered  almost  with- 
out resistance  by  Alexander,  and  thui  passed  under 
the  Maoedonian  dominion,  sometimes  of  the 
Ptolemies,  sometimes  of  the  Seleucidans.  Bat 
through  all  these  vicissitudes,  as  well  as  after 
their  ultimate  submission  to  the  Roman  power, 
tihepr  continued  to  p>rescrve  their  federal  institutions, 
wluch  ra&tuned  unimpaired,  in  form  at  least,  as  late 
as  the  time  of  Augustus.  Strabo,  who  has  preserved 
to  us  an  aooountofthdr  constitution,  which  he  regards 
AB  the  wisest  form  of  federal  government  with  which 
he  was  aoquEunted  (a  judgment  confirmed  by  the  high 
authority  of  Montesquieu),  tolls  us  that  the  league 
oonsistedof  twenty-three  cities  in  all,  of  which  the  six 

Srinoipal  were  Aanthus,  Patara,  Pinara,  Olympus, 
[yra,  and  Tlos.  These  six  had  each  three  votes  in 
the  general  a^mbly ;  of  the  remEuning  cities  the  more 
considerable  had  each  two  votes,  and  the  rest  onlyone. 
The  paj-ment  of  taxes  and  other  puMio  burthens  were 
apportioned  in  the  same  manner,  and  the  choice  of  the 
supreme  magistrate,  who  was  styled  Inarch,  uid  the 
ot£er  magistrates  of  the  league  rested  with  the  fede- 
ral aasembly.   At  the  same  time  the  internal  afhizs 


'  of  each  dty  were  managed  by  a  senate  or  oounoU 

iBoule).  and  a  general  Bssemhly  of  the  peoj^e 
Demos],  in  the  same  manner  as  was  usual  with  Gre^ 
[  (utiee.  This  system  of  government  continued  to  sub- 
.  sist  under  the  Koman  empure,  though  of  course  sub- 
I  ject  to  thecontxx}!  asweU  asprotection  of  theaoverogn 
power;  but  in  the  time  of  Oiaudios  diasennonB unong 
I  the  separate  dties  afforded  a  pretext  for  the  intcflven- 
'  tioD  Rome,  and  Lycia  became  formallr  annexed  to 
'  the  Roman  empire.   It  was  at  first  united  in  the  same 

Srovince  with  PampbyUa;  but  in  the  reign  of  Ilieo- 
osius  it  was  constituted  a  separate  province. 
I  Almost  the  whole  of  Lycia  is  a  rugged  mountainooi 
1  country,  traversed  by  offshoots  andbraziches  of  the 
great  range  of  Mount  Taurus,  which  oooupies  the 
whole  int^or  or  northern  partor  the  district,  and  sends 
down  to  the  sea  great  arms  or  branches,  constituting 
lofly  promontories.  The  consequence  is  that  the  coast, 
though  less  broken  and  irregular  than  that  of  Gaiia, 
is  indented  by  a  sucoesuon  of  bays, — ^the  most  maiked 
of  which  is  that  called  in  ancient  times  tJie  Glaueot 
Sinus,  now  the  Gulf  of  Macri,  in  the  extreme  west  of 
the  province,  and  separating  Lycia  from  Garia.  A 
number  of  smaller  bays,  and  broken  roc^  heaiUanda, 
with  a  few  small  islets  lying  off  them,  oonatitute  the 
eoast^line  from  thence  to  the  southeastern  promontiny 
of  Lycia,  formed  by  a  long  narrow  tooroe  of  rocky 
hill,  known  in  ancient  times  at  the  Sacred  Promontory, 
with  three  small  adjacent  islets,  called  the  Ghelidontan 
islands,  which  was  r^farded  by  some  ancient  geogra* 
phers  as  the  oonunencement  of  Mount  Taurus — an 
opinion  justly  controverted  by  Strabo.  But  it  really 
forms  an  important  point  in  the  geography  of  Asia 
Minor,  where  the  coast  trends  abrupt^  to  the  north 
till  it  reach^  the  confines  of  Pamphylia.  It  was  be- 
lieved by  Straiio  to  be  directly  oppoate  to  Canopus  in 
£^^t,  and  to  be  the  point  where  the  interval  be- 
tween the  two  continents  was  the  shortest 

Though  the  mountain  ranges  of  Lyda  may  all  he  con- 
sidered as  in  reality  o&hoots  of  Mount  Taurus,  several 
of  them  in  ancient  times  were  distinguished  by  sepa- 
rate names.  Such  were  Mount  Dsadala  in  the  west, 
adjoining  the  Gulf  of  Macri,  Mount  Cragus  on  the  sea- 
coast,  west  of  the  valley  of  the  Xanthus,  and  Mount 
Massicv'tus  nearly  in  the  centre  of  the  region,  rising  to 
a  height  of  10.000  feet,  while  Mount  Solyma  in  the 
extreme  east,  above  Phaselis,  rises  abrupt^  from  the 
sea  to  an  elevation  of  7800  feet  The  steep  and  rug- 
ged pass  between  this  mountun  and  the  sea,  oalled  we 
Climax,  or  Ladder,  was  the  only  direct  oommunicatioa 
between  Lycia  and  Pamphylia. 

The  only  two  considerable  rivers  in  .I^rcia  are  (1) 
the  Xanthus,  which  descends  &om  the  central  mass  or 
Mount  Taurus,  and  flows  through  a  narrow  valley  till 
it  reaches  the  city  of  the  same  name,  below  which  it 
forms  a  plain  of  some  extent  before  reaching  the  sea, 
and  (2)  the  Limyrus,  which  enters  the  sea  near  limyra. 
The  Aiycandus  and  the  Andriacus,  which  are  inter- 
mediate between  the  two,  are  much  less  considerable 
streams,  and  do  not  flow  from  the  central  chain.  The 
sm^  alluvial  plains  at  the  mouths  of  these  riven  are 
I  the  only  level  ground  in  Lycia ;  but  the  slopes  of  the 
{ hills  Uiat  rise  nom  thence  towards  the  mountains  are 
i  covered  with  a  rich  arborescent  vegetation  of  the  most 
{ beautiful  character.    (See  the  description  of  it  by 
Forbes,  auoted  in  Asia  Minor,  vol.  ii.  p.  630.)  The 
upper  vaxleys  and  mountain  sides  afford  good  pasture 
for  sheep,  and  the  main  range  of  Mount  Taurus  en- 
closes several  extensive  .vni7an«  or  upland  basin-shaped 
I  valleys  of  the  peculiar  idnd  so  characteristic  of  mat 
range  throughout  its  extent  (see  Asia  Minor,  pi 
616). 

It  is  very  difficult  to  detennine  the  limits  of  Lycia 
towards  the  interior ;  and  the  bonndaiy  seems  to  ban 
varied  repeatedly  at  difiisrent  times.  The  high  and 
cold  upland  tract  to  the  northeast,  called  Milyas  (whkdi 
was  supposed  to  retain  some  remains  of  the  aboriginal 
popuubon  of  Lyota),  was     some  writers  imdaded  in 
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thsl  nroTinee,  though  H  is  nitonBy  more  ooniwotod 
with  I^ridia.  A  nmilar  tnet  to  the  west  d  Uii^  and 
■komtoftted  to  the  nwth  of  the  watershed  of  Mouai 
IWnnis,  was  tenned  Cabalta;  but  this  had  no  natoral 
oonneoooB  with  I^a,  nor  was  in  eaiiv  tnnai  ever 
pditieafly  united  with  it,  the  fouroiUes  tMtwereBta- 
ated  in  tJiis  regioD— Cibyra,  with  its  dependent  towns 
(Bnoanda,  Balbura,  andBabon — havins  always  fonned 
a  separate  league  or  Tetrapoiis,  which  had  no  oonoeo- 
taon  with  the  Lyetan  league.  It  was  not  till  after 
dteir  annexation  to  Rome  that  Gibyra,  with  the  dis- 
trict a^imag  it,  tnmed  the  Cibyratn,  was  united  to 
FbiTgiai  wmh  the  tfaiee  other  tcnras  abon*  eaume* 
isted  were  annexed  to  Lvtna. 

Aooofding  to  Artemitlonis  (whose  autborityis  fol- 
lowed by  Strabo),  the  towns  that  fimned  the  Lycian 
league  in  the  dan  of  its  integritv  were  twenty-three 
in  nnmber ;  but  Pliny  tells  m  that  Lycia  onoe  pos- 
sessed serenty  towns,  of  which  only  twenty-six  re- 
mained tn  his  day.  Recent  .researehes  hare  fully  con- 
firmed the  &ct  that,  notwithstanding  its  ragged 
(dkaraeter,  the  sea-ooast  and  the  valleys  that  ran  np 
into  the  interior  were  tfaioklT  studded  with  towns, 
wbidi  in  many  oases  aie  proved  by  existing  remains  to 
have  been  places  oonsideraUe  imponaaee.  The 
BBmes  have  been  for  the  most  paztidentified  l^means 
nf  ioscriptioDs,  aai  we  are  thus  enabled  to  fix  the 
pontion  of  the  greater  part  of  the  cities  that  are 
mentioned  in  ancient  authors.  On  the  Golf  of  Glau- 
ena,  near  the  frontiers  of  (^ria,  stood  TeJmessus,  an 
nnpcnlant  place,  while  •  ^hort  distance  from  it  in 
the  interior  were  the  smnll  towns  of  Ihedala  and 
Cadyanda.  At  the  entrunoe  of  the  valley  of  the 
Xsnthns  were  Patara,  Xanthus  itself,  and,  a  little 
higher  up,  Pinara  on  the  west  and  Tlos  on  the  east 
now  of  the  valley,  while  Araxa  stood  at  the  head 
of  the  valley,  just  at  the  foot  of  the  pass  leading 
Into  the  interior.  Sidyma,  on  the  slope  of  Mount 
CraRT")  wems  also  to  have  borne  the  name  of  the 
mountUDt  as  wasdsotbe  ease  with  Massicytus,  if  there 
was  really  a  city  of  the  name  at  oil.  Mvra,  one  of  the 
most  important  dties  of  Lycia,  occupied  the  entrance 
of  the  valley  of  the  Andriacus ;  on  the  coast  between 
this  and  the  mouth  of  the  Xanthus  stood  AntipbeUns, 
vhile  in  the  interior,  at  a  short  distance,  were  found 
Pbelhis,  Cyanese,  and  Candyha.  In  the  alluvial  plain 
ibnned  by  the  outlets  of  the  rivers  Aiycandos  and 
Xtmyros  stood  Limyra,  and  endrcling  the  same  bay 
the  three  smaQ  towns  of  RhodiapoKs,  Corydalla,  and 
Gagas.  Arycands  coramimded  the  upper  valley  of  the 
river  of  ihe  same  name.  On  the  east  coast  stood 
Olympus,  one  of  the  citi«8  ot  the  leano,  tho^h  it 
eouU  never  have  been  more  than  a  sfnall  town,  while 
Hiasdis,  a  little  farther  north,  which  was  a  much 
more  important  |daoe,  never  belonged  to  the  Lycian 
kagoe,  and  ap^ieais  to  have  always  maintained  an  in- 
depandent  pMttion.  We  have  thus  in  all  twenty-one 
towns  of  iniich  the  sites  have  been  ascertained,  but 
the  occurrence  of  other  ctHisideraUe  ruins,  to  whioh  no 
Barnes  can  be  attained  with  any  oertun^,  oonfirms 
the  statement  of  Fliny  as  to  the  great  numW  cf  the 
I^ctan  towns. 

The  cold  upland  district  of  the  Milyas  appears  never 
to  have  contained  any  town  of  importance.  Podalia 
seems  to  have  been  its  chief  place.  Between  the  Mil- 
yas and  the  Pamphyfian  Ghiff  was  the  lofty  mountain 
lange  of  Sokma,  which  was  supposed  to  derive  its 
name  from  the  Solymi,  a  people  mattioned  by  Homw 
ID  oonnection  mth  the  Lydane  and  the  stoiy  of  Bel- 
kropbmL  No  such  name  whs  known  in  histoncal  times 
as  an  ethnic  appellation,  but  they  were  supposed  by 
some  writers  to  be  the  same  people  witb  the  Milyans, 
while  others  regard  them  as  a  distinct  people  of  S«anitia 
origin.  It  was  in  the  flank  of  this  mountun,  near  a 
I^ace  called  DeHktaah,  that  the  celebrated  fiery  souroo 
edled  the  Chimsia,  which  gave  riae  in  ancient  times 
to  so  many  faUes,  was  found.  It  has  been  visited  in 
nodem  times  by  Captain  Beaufort,  Messrs.  Spratt  and 


Fotbea,  and  other  faraveUers,  but  is  merely  a  stnam  of 
inflammable  gaa  isamng  mMD'arovioee  m  the  rodb^ 
Boeh  as  are  found  in  several  i^oea  in  the  ApuiniiMl. 
No  trace  of  reoeot  voloauio  action  exist  in  I^a. 

Few  parts  of  Asia  Hinor  were  less  kitovn  In  modem 
timM  than  Lyeia  until  a  vary  recent  period.  Captain 
B«ufbit  was  the  first  to  visit  sevMal  places  on  the  saa- 
eoMt,  and  the  remarkable  rodk-hewn  tombs  of  TsIbmmis 
had  bem  afaeady  dMCxibed  by  Dr.  Clarice,  bat  it  ms  Sir 
Charks  Fellows  who  first  discovered  and  drew  attention  to 
the  extcaordiDary  richness  of  the  district  in  ancient  re- 
mains, especially  of  a  sepulchral  character.  His  tiro  vii^ts 
to  the  country,  in  1838  and  1340,  were  followed  hj  a  mote- 
regular  expedition  sent  out  by  the  British  OoverDtnent  in 
for  the  purpose  of  transportiog  to  England  the  vala- 
able  monaments  now  in  the  British  Museum,  while  Lieo* 
tesnnt  (now  Admiral )  Spratt  and  Professor  Edwat^  Forbes 
explored  the  interior  of  the  district,  and  laid  down  its 
physical  features  on  an  exeelleot  map.  The  monaments 
thus  brouglit  to  light  are  certainly  among  the  most  inter- 
osting  of  any  that  have  been  discovered  in  Asia  M'hior, 
and,  while  sliowiiig  the  strong  tnflaenoe  of  Greek  ait,  both 
is  their  arvhiteetaie  and  seolptore,  prove  also  Oie  existence 
of  a  native  axchitectoveitf  whoUv  distinct  orisia,  e^et^Uy 
in  the  rock-cut  tombs,  arane  of  whioh  present  a  strange 
resemblaaco  to  oar  English  Elizabethan  style,  while  others 
distinctly  evince  their  derivation  from  the  simple  con- 
struction of  the  mud  and  timber  built  cottages  of  the 
natives.  But  the  theatres  that  are  found  in  almost  every 
town,  some  of  then  of  very  large  size,  are  alone  snfflcient 
to  attest  the  pervading  influouoe  of  Greek  civilization ;  and 
this  is  coaflriued  by  the  scalptnreB,  which  are  fbr  the  most 
part  wholly  Greek.  None  of  them,  indeed,  can  be  ascribed 
to  a  very  early  period,  and  hardly  any  trace  can  be  fimnd. 
of  the  influence  of  Asryriui  or  other  Oriental  art. 

One  of  the  most  interesting  resnltaof  these  recant  re- 
searchoa  has  been  the  discoveiy  of  nnmerons  ioBrriptioos 
in  the  native  language  of  the  conntry,  and  written  in  a 
character,  or  at  least  an  alphabet,  before  unknown,  and 
which  app«en  to  have  been  peculiar  to  Lvda.  A  few  of 
these  inscriptions  are  fortunately  bilingual,  in  Greek  and 
Lycian,  which  has  aSbnIcd  a  clue  to  their  partial  interpre- 
tation, and  the  invtet!g:atlons  of  Mr.  Daniel  Sharpe  In  the 
first  instance,  followed  iiy  the  more  mature  asssys  Merita 
Schmidt  and  Savelsberg,  bave  estabUsbed  the  foet  that  the 
Lycian  lanxuage  belonged  to  the  great  Aryan  family,  and 
had  oloaa  ^jiities  with  the  Zend.  The  alphabet  in  which 
the  insciiptiims  are  written  is  oWiously  derived  from  the 
Greek  no  less  than  twenfar-foor  of  the  fetters  being  idenU- 
csl,  while  most  of  the  additional  letters  a[^>ear  to  have 
been  invented  in  order  to  express  vowel  sounds  which 
were  not  distingnisbed  in  Qroek.  Norn  of  tiie  Lycian 
inscriptions^  however,  any  more  than  tbe  aculptnies,  caa 
lay  claim  to  a  hi^h  antiqui^.  It  is  remarkable  thsfc  tbe 
Gmk  alphabet  upon  which  it  was  founded  amieaniMt  to 
have  been  tbe  louJc  alphabet  which  was  in  genual  use  in 
Asia  Minor,  but  was  more  akin  to  the  Doric  alphabet  111 
use  in  the  Pelopoaneae. 

Tbrthese  modem  reaearelies  see  A  JovnuU  urBim  during  m 
JSBewsCmfcjfito  Jfltaor,  London,  1889^17  Sir  ChadssVeDem:  jte 
^t<MtmlqfJMMos(r<8ite/«i!fa.bTttie  same  author. London,  IBil; 
TrmdtiM  Ivefti,  JAhNUNOiidae  ataral^  by  Lieutenant  Spiattand 
ProflBisor  Sdward  Forbes,  2  vtda,,  London,  1S17:  Uorlls  Bcbmldt, 
A'cMeXvHKAeauttm.Jena.lseB;  BaTeUbers,  AefH^  Mr  XMcM- 
rinadarI«Uwfem.4>racUaifaidfar,Bonn,U74.  CE-H.bI) 

LTCOPHRON  was  a  Greek  poet  who  flourished  at 
Alexaudria  in  the  time  of  Ptolemy  Philadelphus 
(285-47  B.C.).  He  was  bora  at  Chalcw  in  £uD(e&^ 
and  was  the  son  of  Lycus.  He  wroto  a  number  of 
tragedies,  forty-six  or  sixtv-fonr,  and  Snidas  gives  the 
titM  of  twenty  of  them.  Only  afew  lines  are  preserved 
of  these  works,  which  sained  him  a  place  in  the  Pleiad 
of  Alexandriaa  tragedians.  He  was  eatmstod 
Pb^my  with  the  ta^  smngiDg  the  oonedies  in 
the  Alexandrian  library,  and  out  of  this  work  grew 
his  treatise  npk  nj^uyttfact  in  at  least  eleven  books.  It 
seems  to  have  treated  of  the  history  of  comedy,  of  the 
lives  of  the  oomio  poets,  and  various  tojMcs  subsidi- 
ary to  the  proper  understanding  of  their  poems,  but 
nothing  has  been  preserved  of  the  work.    One  of  his 

eoems  called  Canandra,  containing  1474  tines  of  iam- 
io,  has  been  preserved  entire.  It  is  in  the  form  of  a 
prophecy  ubt«n^  by  Cassandra,  and  relates  tbe  later 
fortunee  of  Troy  and  of  the  Greek  and  Trojan  heroes. 
References  to  various  events  of  mythio  and  of  later 
time  are  introdaoed,  and  the  poem  aids  with  a  nrfer- 
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enoe  to  Alexander  the  who  wu  to  unite  Aaia 

and  Europe  in  his  worid-wide  empire.  The  Btyle,  as 
befits  a  prophecy,  ia  bo  eoigmatioal  as  to  have  prooiu«d 
for  I^oophron,  even  among  the  anraents,  the  title  of 
the  "obacuie  lA  aKana>6tJ.  The  poem  ia  eridoidy 
intttuled  to  display  the  wnter's  knowledse  <^  obBCure 
names  and  uncommon  myths ;  it  is  fiul  of  unusual 
words  of  doubtful  meaning  fathered  from  the  older 
9oeb9,  along  with  many  long-winded  oompounda  ooined 
vy  the  author.  It  has  none  of  the  qualities  of  poetry, 
wid  was  probably  written,  not  for  the  eqjoyment  of  the 
sublio,  but  as  a  show-piece  for  the  Alexandrian  school. 
It  was  TCiy  popular  iu  the  Byzantine  period,  and  was 
read  and  commented  on  veiy  frequently ;  the  collection 
«f  scholia  by  I.  and  J.  Tzetzes  is  very  valuable,  and 
the  MSS.  of  the  Cauandm  are  numerous.  A  few 
neat  and  well-tumed  linra  which  have  been  preserved 
fiom  Lyoo^faron's  tragedies  show  a  muoh  better  s^le ; 
(hey  are  said  to  have  oeen  much  admired  ^  Menede- 
mus  of  Eretria,  although  the  poet  had  ridiculed  him 
in  a  satyrio  drama.  I^oophrou  is  also  sud  to  have 
been  a  skilful  writer  of  anagrams,  a  reputation  which 
ttocB  not  speak  very  highly  tor  his  poetical  character. 

Two  psflsages  of  the  Oauandra,  1446-60  and  1228-82  in 
which  the  career  of  the  Roman  people  and  their  nniveiBal 
empire  are  spoken  of,  coald  evidently  not  have  been  writ- 
ten  by  an  Alexandrian  poet  of  250  b.  o.  Hence  It  has  been 
maintaiaed  by  Niehnhr  and  ot^iers  that  the  poem  was 
written  by  a  later  poet  mentioned  by  Tzetzes,  bot  the  opinion 
^f  Welcker  is  generally  ooanted  more  probable,  that  these 
IMuagrapbs  are  a  later  interpolation;  a  prophetic  poem  is 
peculia^y  liable  t*  have  additions  inserted,  and  the  Bomau 
rule  was  the  moat  natural  suliject  to  add. 

See  Wel<^er,  QrieA.  Tnu. ;  Konze,  D*  I^/cog^nmit  Die- 
fioae;  and  Bemhardy'i  and  other  hirtorlea  of  Qzeek  litera- 
ture. 

LYCOPODIUM.  This  and  Sdagindla  are  the 
two  chief  genera  of  the  order  of  Lycopodiac&z 
or  club  mosses.  They  are  flowerless  herbs,  and 
mostly  creeping;  but  during  the'  period  of  the 
development  of  coal  plants  members  of  this  order 
«ttained  to  the  dimensions  of  loSty  trees.  A  re- 
markable bed  of  Scotch  coal  called  the  "better  bed  " 
was  found  on  mimscopical  examination  to  be  almost 
entirely  composed  of  the  spores  and  sporanges  of  some 
"lyoopod."  There  are  one  hundred  species,  which 
'Oooor  in  all  climates,  five  being  British.  The  leaves 
«f  lyoopodiom  an  for  the  most  part  small,  and  thickly 
■oovertne  stem  and  branches.  The  "  fertile  leaves 
are  arranged  in  coneSj  and  bear  sporanges  in  their  axils, 
xsontaining  sporea  of  one  kind  only  (of  two  kinds  in 
Sdoffinma).  The  prothallium  aeveloncd  from  the 
Bpore  is  a  subterranean  mass  of  tissue  of  considerable 
ci2e^  and  bears  the  male  and  female  structures  {oTithe- 
ridia  and  ardi^onviS.  See  Micrograpkic  Diet, ;  Le 
Maont  and  Deeusne  s  Deac  and  AnaL  Bot.,  Ens. 
■ed.,  p.  911 ;  and  Sach's  7ex^&ooX;  of  Bot.^  Eng.  ed., 
p.  400  s^'.  Gerard,  in  J597,  described  two  kinds  of 
lycoiwdium  (Herball,  p.  1373)  under  the  names  itfiueiu 
•denticulatui  and  Mvacus davatut  {L.  clavatum,  L.)  as 
"ClubMosse  or  Woolfes  Clawe  Mosa&"  the  names 
being  in  Low  Dutch,  "  Wolfs  Clauwen,  from  the  re- 
semblance of  the  dub-like  or  claw-shaped  shoots  to  the 
toes  of  a  wolf,  ' '  whereupon  we  first  named  it  Lycopo- 
■dion."  Gerard  also  speaks  of  its  emetic  and  many 
other  supposed  virtues.  L.  Selago,  L.,  audX.  catJiar- 
ticuniy  Hook.,  of  South  America,  haxh  been  said  to  be, 
at  least  when  fresh,  cathartic;  but,  with  the  exception 
of  the  spores  ("  Ij^oopodium  powder  "),  Ivcopodium  as 
«  drug  has  fallen  into  disuse.  The  powder  is  used  for 
rolling  pills  in,  as  a  dusting  t>owder  for  infants'  sores, 
■eto.  It  is  highly  infiammaDle,  and  is  used  in  pyro- 
techny  and  for  artificial  lightning  on  the  stage.  Jf 
the  hand  be  covered  with  the  powder  it  owinot  be 
wetted  on  being  plunged  into  water.  Another  use  of 
iycopodium  isfor  dydng;  woollen  cloth  boiled  with 
species  of  lycopodium,  as  L.  clavatum,  becomes  blue 
when  dipped  in  a  bath  of  Brazil  wood. 

LYGURGUS,  a  famous  Spartui  lawgiver.   As  even 


the  antnents  themselves  differed  so  widely  in  their  «>■ 
counts  of  Lyourgus  that  Plutarch  ooutd  bwin  his  li& 
bjr  saying  that  he  could  assert  absolutely  nothing  about 
him  which  was  not  oontroverted,  it  is  not  surprinng 
that  moderp  hiatori<»l  critidsm  has  been  disp<wed  to 
relegate  him  wholly  into  ,tbe  re^on  of  pure  myth. 
One  tradition  would  put  him  as  far  back  as  the  afra  of 
Troy ;  another  would  connect  him  with  Homer ;  irtiila 
Herodotus  implies  that  he  lived  in  the  10th  century 
B.a  It  is  now  usual,  on  the  strength  of  a  passage  io 
Thucydidee  (bk.  i.  chap.  18),  which  represeuts  Sparta 
as  having  enjoyed  a  well-established  political  constitu- 
Uon  for"»a  much  as  four  hundred  yeais  before  the  Peb- 
poonesian  war,  to  assign  him  to  the  9th  century 
B.a,  and  to  accept  him  as  a  real  historical  person.  But 
as  to  the  character  and  result  of  his  legislative  work 
there  still  remun  veiy  conflicting  opinions,  dim  to  the 
aroamstanoe  that  Back daiA  as  we  poaaeaa  aresuaoepii- 
ble  of  exoeedingly  diverae  inferenoea  and  interpreta- 
tions. Plutare£rB  lif(lt  which  is  the  fullest  and  most 
detwled  aocoant  we  have  of  him,  is  not  merely  the 
compilation  at  second-hand  of  a  1^  age  (2d  oentu^K 
but  also  abounds  in  stateraenta  which  anyone  wita 
any  knowledge  of  the  early  growth  of  politiod  sodetiea 
feels  to  be  inherentl/  improbable.  Grote  prefers  on 
the  whole  to  be  guided  by  what  may  be  fairly  inferred 
from  the  allusions  to  his  legislation  in  Anstotle,  aa 
being  one  of  our  earliest  sources  of  information  and 
certainly  the  most  philosophical  estimate  of  his  work. 
With  Thirlwall  he  takes  him  to  have  been  a  real  per- 
son, and  assumes  that  he  was  the  instniment  of  estab- 
lishing good  order  among  the  Spartans,  hitherto,  ao- 
oording  to  ^rodotus,  the  most  lawleaa  of  manund, 
and  of  thus  laying  tiie  foundationa  of  Spartan  atiengtli 
and  greatness. 

The  traditional  story  was  that  when  acting  as  guar- 
dian to  his  nephew,  Labotas,  king  of  the  Spartans,  he 
imported  his  new  institutions  from  Crete,  in  which  a 
branch  of  the  Dorian  race  had  for  a  considerable  period 
settled  themselves.  It  was  said  that  he  had  travelled 
widely,  and  gathered  political  wisdom  and  experience 
in  Egypt  and  even  in  India.  With  the  support  of  the 
Delpmo  (mtcle,  which  was  specially  reverraoed  by 
Donana,  he  was  able  to  aconmplish  his  work  and  to 
regulate,  down  to  the  smallest  detuls.  the  endn  lifo 
of  Sparta.  He  lived  to  see  tho  fruit  of  his  labor,  and, 
having  bound  his  fellow  countrymen  to  change  nothing 
in  his  laws  till  his  return,  he  left  them  for  Delphi,  and 
was  never  seen  by  them  again.  The  oracle  declared 
that  Sparta  would  prosper  as  long  as  she  held  fast  Ijy 
his  legislation,  and  upon  this  a  temple  was  built  to  faia 
honor,  and  he  was  worshipped  as  a  god. 

It  was  the  fashion  with  writers  bke  Plutarch,  from 
whom  our  notions  of  Lycurgus  have  been  mainly  de- 
rived, to  represent  the  Spartan  lawgiver  as  the  author 
of  a  wholly  new  set  of  laws  and  institutions.  It  need 
hardlv  be  said  that  any  such  view  has  long  been  abui- 
donea,  and  that  Lycurgus's  woik,  great  as  it  no  doubt 
was,  did  not  go  beyond  formulating  what  already 
existed  in  germ,  and  was  in  fact  the  peculiar  heritage 
of  the  Sputans  as  members  of  the  Dorian  race.  It 
has  been  contended  that  the  laws  of  Sparta  were  the 
typical  Dorian  laws,  and  that  Sparta  herself  was  the' 
special  representative,  politically  and  sociallv,  of  the 
Dorian  race.    It  appears,  however,  to  have  been  the 

general  view  of  the  Greeks  themselves  that  many  of 
er  most  important  institutions,  more  especially  the 
severity  of  her  military  training  and  of  her  home  dis- 
cipline, were  peculiar  to  Sparta,  and  were  by  no  means 
shared  by  each  states  as  Coraith,  Argoa,  Sd^ara,  all 
of  Dorian  origin.  Grote  lays  ^roat  atress  on  this  point 
{Wstory  of^  Greece,  chap,  vi.),  and  maintains  Uiat 
it  was  the  singularity  of  the  Spartan  laws  which  made 
such  a  deep  impression  on  the  Greek  mind.  The 
truth  indeed  seems  to  be  that  Sparta's  political  organi- 
zation in  its  main  lines  was  of  the  Dorian  type,  and 
resembles  the  pictures  given  us  in  the  Homeric  poems, 
but  that  mudi  in  her  sooal  life  and  militaiy  arrange- 
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nWDts  was  absolutely  unique.  It  is  here  that  in  all 
ATobability  may  be  traced  the  senius  and  foreaght  of 
Lyourpis,  and  he  may  thus  well  deserve  the  oreait  of 
liaTiDg  started  Sparta  on  a  new  career. 

The  oonnoil  of  elden  (ererotwtix,  or  senate),  a  distino- 
tive  feature  of  the  Hellenia  states  generally,  must 
have  existed  at  Sparta  long  before  Lyourgus,  nor  is  It 
at  all  certain  that  he  fixed  its  number  at  twenty-eight, 
4he  two  kings  who  sat  and  voted  in  it  malcing  it  up  to 
thirtgr  members.  It  was  elected  from  the  jjeople  irom 
-oandidates  who  had  reached  the  age  of  axty,  and  a 
mnator  onoe  elected  was  a  senator  tot  life.  It  united 
the  functions  of  a  deliberative  assembly  and  of  a  court 
•of  justice,  and  it  prepared  measures  which  were  from 
time  to  time  submitted  to  periodical  assemblies  of  the 
people,  whioh,  however,  had  nmply  to  accept  or  re- 
ieotj  without  anv  power  of  amendment  or  criticism. 
So  far  the  oonsutution  of  Sparta  was  distinctly  oli- 
garobicaL  The  two  kings,  whose  office  was  hereditary, 
■and  whose  descent  was  irom  the  famous  family  of  the 
HeradidSi  had  but  very  Umited  political  powers,  and, 
with  some  few  exceptions,  even  littie  more  than  ordi 
nary  senators.  They  owed  their  position  and  preroga- 
liTfla  to  the  reli^ons  sentament  w  the  peojple,  which 
lererenoed  their  noUe  and  qnan-divine  ori^,  and  ac- 
oeirted  them  as  le^timat^  the  high  pnests  of  the 
nation  and  as  specially  qualified  in  great  emragendeB 
to  oonsult  the  Delphic  oracle  and  receive  its  answers. 
An  ample  royal  domain  vras  asmgned  to  them,  and 
some  rather  delicate  legal  matters^  such  as  the  bestow- 
ment  of  the  hand  of  an  orphan  heiress,  were  entrusted 
to  their  discretion.  By  far  the  most  important  of 
their  duties  was  the  command  of  the  army  on  a  foreign 
expedition,  with,  however,  the  assistance  of  a  council 
of  war.  In  fact  they  closely  resembled  at  all  points 
the  kings  of  the  heroic  age,  and  the  honor  and  rever^ 
«iioe  in  which  they  were  hebl  was  far  greater  than 
their  actual  power,  which  really  was  curtailed  within 
such  naiTow  limits  that  it  was  not  posrible  for  them  to 
«BtabUsh  anything  like  a  tyranny  or  despotism. 

One  great  check  on  the  kings  was  a  board  of  magis- 
Imtes,  annually  elected  bv  the  jieoole,  termed  ephors, 
a  name  not  confined  to  Sparta,  whence  we  may  fairly 
infer  that  this  institution  also  ny  no  means  owed  its 
origin  to  Lycurgus.  A  comparison  has  been  suggested 
between  the  Spartan  ephors  and  the  tribunes  at  Kome. 
Both  were  certainly  popular  magistrates,  and  as  it  was 
at  Rome,  so  too  at  Sparta,  at  any  rate  in  her  later 
days,  these  magistrates  made  themselves  tiie  great 
power  in  the  state.  There  was  a  form  of  ancient 
oaths  _  between  the  king  and  the  ephors,  the  kbg 
swearing  that  he  would  respect  the  established  laws, 
and  the  ephors  swearing  that  on  that  condition  fae 
should  vMain  his  authority  and  prerogatives.  The 
unanimous  view  of  antiquity  was  that  it  was  the 
special  business  of  the  ephors  "  to  protect  the  people 
and  restnun  the  kings."  We  j^ather  fh>m  passages  in 
Thucydides  that  they  had  in  his  time  great  political  in- 
fluence, and  in  the  time  of  Aristotle  they  had  attained 
snch  a  poffition  that  he  says  they  did  not  choose  to 
oonfoim  themselves  to  the  strict  discipline  prescribed 
to  Spartan  citizens.  Although  the  king  took  the 
command  in  war,  it  was  for  the  ephors  to  say  when  war 
should  be  made,  and  on  what  terms  peace  should  be 
oonduded.  Any  puMio  magistrate,  the  kings  not  ez- 
eepted,  was  liable  to  be  called  to  account^  them, 
while  they  themselves  seem  to  have  been  irresponsible. 
Of  course  the  fact  that  the;^  were  annually  elected 
necesutated  a  general  conformity  in  their  policy  to  the 
popular  win  Bnt  so  great  and  arbitrary  were  their 
powers  that  Hato  hints  thai  the  Spartan  constitution 
might  be  almost  described  as  a  tyranny.  Indeed  they 
were  to  Sparta  what  the  House  of  Commons  is  to 
^[land,  'the  moving  spring,"  as  Arnold  says 
{Thucy.,  App.  n.),  of  the  whole  Spartan  govem- 
ment. 

Of  the  institutions  we  have  described,  not  one,  as 
.  we  have  seen,  was  pemUar  to  Sparta,  or,  it  may  be 


in&rred,  due  to  I^nnugns.  They  were  indeed  ail  eon- 
nected  by  tradition  with  his  name,  and  we  may  believe 
that  he  did  his  best  to  put  them  on  a  sound  basis, 
though,  as  to  the  ephors,  thore  is  reason  to  think  that 
they  formed  ho  put  of  uie  original  Spartan  constitu- 
tion. One  thing  is  oertiun  tlutt  there  was  a  perma- 
nence about  Lycurgus's  work,  whatever  it  may  have 
been,  to  which  Sparta's  long  freedom  from  revolution 
was  unanimously  attributed.  She  owed  this  no  doubt 
mainly  to  her  peculiar  social  customs  and  uss^s,  and 
it  is  hisre  that  m  the  opinion  of  both  Grote  and  Thirl- 
wall  we  must  specially  look  for  the  rafbrming  hand  of 
Lycurgus. 

It  was  of  the  first  importance  that  the  Spaitu 
should  be  an  effident  soldier.  He  was  a  conqueror  in 
the  midst  of  a  subject  population,  to  which  he  stood 
in  the  same  relation  in  which  the  Norman  for  a  time 
at  least  stood  to  the  Saxon.  This  subject  populi^oo 
was  made  up  of  two  dasses,  the  PerioMn  (dwellers 
round  the  dty)  and  the  Helots,  the  first  bdng  freemen 
and  proprietors  scattered  throughout  the  townships 
and  villages  of  Laoonia,  with  some  powers  of  local 
self-government,  but  with  no  voice  in  the  affurs  of  the 
Btato,  while  the  latter  were  amdy  soft,  attadied  to 
the  soil  which  th^  cultivated,  uke  the  villein  of  the 
feudal  period,  for  Spartan  proprietors,  to  whom  th^ 
paid  a  rent  equivalent,  it  is  said,  to  half  of  the  entire 
produoe.  Their  oonditioa,  though  a  humble  and  in 
some  respects  a  d«t;raded  one,  was  at  least  tree  fhun 
the  worst  inddents  of  slaveiy.  as  they  lived  with  thdr 
wives  and  families,  and  could  not  be  sold  out  of  the 
country.  Thus  they  must  hare  fdt  themselves  an  in- 
tegral part  of  the  state,  whioh  employed  them  in 
military  service,  and  rewarded  them  from  time  to  time 
with  the  gift  of  freedom.  Still,  as  an  oppressed  class, 
they  oflen  gave  uneasiness  to  Sparta,  and  on  one 
memoraUe  oooasiont  recorded  by  Thuqyaides  (iv.  80), 
ss  many  as  two  thousand  of  them  were  tnacharouBiy 
and  secretly  massacred  for  reasons  of  state  expediency. 
There  waseven  a  regular  and  legalized  system  of  thinning 
t^dr  numbers  by  stealthy  assassination,  known  as  the 
"crypteia,"  and  carried  into  effect  by  young  Spartans 
who  were  annually  conunisdoned  to  range  the  country 
with  daggers  for  this  horrible  purpose.  If  uodw 
ordinary  drcumstanoes  the  frugal  and  industrious 
Hdot  might  exist  in  tolerable  comfort  and  even  hope 
for  freedom,  he  must  have  been  made  to  fed  that  it 
was  exceedinglv  dangerous  to  be  too  aspiring,  and  the 
inferiority  of  his  condition  was  deariy  muked  by  a 
distinctive  dress  whidi  he  dared  not  lay  adde,  any  more 
tiian  he  might  presume  to  sing  any  of  the  national 
songs  of  Sparta. 

It  was  by  the  toil  tsi  Uie  Helots  that  the  Spartan 
was  enabled  to  live,  as  we  should  say,  the  life  of  a 
gentieman,  devotug  himself  to  hunting  and  militaiy 
exerdses  along  with  some  sUght  admixture  of  mental 
culture,  based  munW  on  music  and  poetry.  It  was 
not,  however,  a  life  of  ease  and  eqjoyment^  His 
phydcal  tnuning  was  proverbially  severe.  From  the 
age  of  seven  he  was  put  under  a  ri^rous  state  disd- 
pnne  which  inured  him  to  the  patient  endurance  of 
the  most  extreme  hardships.  The  ideal  at  which  he 
was  specially  taught  to  aim  was  a  calm  pasdve  forti- 
tude,  which  imphed  that  he  lived  solely  ibr  the  Mate. 
Spartan  youths  would  compete  with  each  other  in 
Btumiitting  thansdveB  to  the  huh  before  the  altar  of 
the  goddess  Artemis,  and  would,  it  is  said,  sometinMB 
Bufiior  even  to  death  without  any  vimble  emotion.  The 
story  that  they  were  habitually  trained  to  theft  means 
that  they  had  license  to  roam  the  country  and  forage 
for  food,  whioh  they  were  expected  to  car^  off  wiua- 
out  detection.  In  eveiy  way  they  were  tramed  to  £bA 
themsdves  at  home  amid  penX  and  hardship. 

The  Spartan  woman,  whose  budness  it  was  to  be 
the  mother  of  brave  and  robust  children,  was  naturally 
held  in  great  honor,  and  according  to  Aristotie  had  at 
least  in  his  time  great  influence  on  pul^  affairs.  The 
muden  was  toained  in  mnoh  the  same  fashiMi  as  the 
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vontli,  and  was  exercised  in  running,  wresUiog,  and 
Doxing,  and  thus  at  SparUi  there  was  a  much  freer  ia- 
termingling  of  the  sexes  than  in  any  other  Greek  state. 
In  this  respect  Spartan  fashions  of  life  seem  to  have 
been  altogether  peculiar  to  Spartans.  The  effect  of 
such  a  tnuning  on  the  women  would  as  a  matter  of 
300X86  be  to  give  them  masculine  seatiments  and  aspi- 
ntions,  and  we  oan  well  understand  what  regard  would 
be  paid  to  their  pnuse  or  censure.  The  pontion  of 
women  in  Sparta  takes  us  bade  to  the  old  heroic  ages, 
and  reminds  us  of  many  passages  in  the  poems  of 
Homer. 

One  of  the  features  of  Spartan  life,  in  thorough 
barmoDy  with  its  general  purpose  and  tenor,  was  the 
public  mess,  the  sysmtia,"  according  to  tiie  Greek 
phrase.  Every  citizen  was  bound  to  be  a  member  of 
the  mess,  which  was  arranged  in  a  number  of  joint 
tables,  each  providing  from  his  allotment  of  land  a 
prescribed  quota  of  provisions,  with  wine  and  gune  from 
the  public  forests,  and  the  guests  bang  distributed 
into  parties  of  fifteen  persons,  and  diosen  by  ballot 
Attendance  at  the  mess  was  strictly  enforced,  and  even 
the  kings  were  not  permitted  to  excuse  themselves. 
The  claims  of  the  state  on  her  citizens,  and  the  duty 
of  obedience  to  state  discipline,  were  thus  kept  per- 
petually present  to  the  Spartan's  mind. 

With  trade  and  industrial  occupations,  even  agri- 
culture, the  Spar^n  had  nothingto  do,  tHi  this  bein^ 
left  to  the  PencDci  and  Helots.  We  might  have  anti- 
cipated that  such  would  be  the  case  with  a  military 
aristocracy.  The  story  that  Lycurgus  restricted 
Sparta  to  an  iron  coinage  cannot  well  be  reoondled 
with  the  fact  that  ulver  money  was  not  in  use  among 
the  Greeks  till  a  century  after  nia  time. 

The  oiKauizatioQ  of  the  Spartan  army  was  almiys 
f^tiiiy  admired  by  the  ancients.  Xenophon  pnuses 
itsqrstemctf  taoticsfbr  *'aD  admirable  simplicity  in  the 
midst  of  seeming  intricacy,"  and  in  Thuovdides  (v.  66) 
we  have  it  described  as  based  on  an  elaborate  gradu- 
ation of  authority,  by  means  of  which  the  general's  or- 
ders were  transmitted  to  the  rank  and  file  with  the 
utmost  promptitude  and  accurate.  The  strength  of 
the  army  consisted  mainly  in  infantry,  every  Spartan 
being  a  heavy-armed  soldier,  and  the  light  troops  being 
made  up  out  of  the  Periceci  and  Helots.  The  Spartan 
oavaliT  never  had  much  repute,  and  it  was  always  re- 
garded as  a  deddedly  inferior  Dranch  of  the  service.  Nor 
aid  they  seriously  apply  themselves  to  sieges  or  to  sea 
wur&re.  Though  a  orave,  the^  were  a  very  cautious  and 
wary  people,  and  all  their  military  operations  were  con- 
ducted with  extreme  seoret^.  It  fras  a  fixed  prindple 
with  them  not  to  engage  the  same  enemy  with  needless 
frequeuOT,  and  not  to  carry  a  pursuit  further  than  vio- 
toiy  really  required.  Anything  like  cowardice  was  a 
di^raoe  whi<»i  reduced  a  citizen  to  the  condition  of  an 
outeast  "With  it  or  on  it"  wero  the  words  with 
which  the  Spartan  mother  would  bid  her  sou  return 
when  he  left  home  with  his  shield  to  fight  for  Sparta. 

Lycurgus  is  fairly  desoribed  by  Ghnte  \^ut  <^  Oreece, 
chap.  6)  as  "the  founder  of  a  warlike  broUierhood 
rat^  than  the  lawgiver  of  a  political  community," 
The  Spartan  was  to  oe  almost  wholly  estranged  from 
home  ties,  and  to  live  only  for  the  state.  HisUtuning, 
though  admired  both  by  Plato  and  Aristotle  as  dir«ited 
towards  a  noble  idealj  was  felt  bv  them  to  be  veiy  im- 
perfect, inasmuch  as  it  cultivated  only  one  side  of  hu- 
man virtue  and  contemplated  the  circumstances  of  a 
camp  or  a  garrison  rathsr  than  of  a  state  orguiized  on 
a  really  perfect  baas. 

With  the  reforms  of  Lvcurgus  Plutarch  connects  a 
sweeping  readjustment  of^  the  entire  system  of  landed 
property,  whereby  Laconia  was  parcelled  oat  into 
39,000  equal  lots,  9000  being  assijgned  to  Spartan  citi- 
lens,  and  the  remainder  to  their  free  subjects,  the 
Periosd.  It  was  the  fiuhion  with  certain  ancient 
writers  to  assume  some  such  measure  in  the  case  of  every 
eariy  l^istator  or  reformer.  But  it  is  to  be  noted  that 
we  nave  no  hint  of  any  such  repartition  of  land  by  I^- 


cu^us  till  we  oome  to  Plutarch,  and  this  fact  so  much 
imprrased  Grote  that  he  utterly  rq*ect8  the  story.  All 
historical  evidence,  he  maintains,  points  to  great  ine- 
qualities of  property  among  the  Spartans  nom  the 
earliest  times,  and  is  there^re  irreconcilable  with  any 
such  belief.  Here  indeed  he  seems  to  be  on  sure 
ground,  but  it  may  be  qnite  posuUe  that  even  wit^ 
equal  lots  of  land  there  were  dedded  inequalities  in 
wealth.  There  may  have  been  dozens  rich  in  HxnAa 
and  herds  pastured  on  common  ground,  of  which,  we 
have  reason  to  believe,  there  was  considerable  extents 
Hutarch's  account  is  favored  by  the  fact  that  equal 
distributions  of  land  were  oflen  made  in  eariy  da^ 
conquering  peoples.  The  question  is  one  on  which  it 
seems  impossible  to  arrive  at  a  certain  and  definite 
conclusion,  Possibly,  as  has  been  suggested  by  M. 
Laveleye,  some  old  tradition  of  an  jsqiuijity  of  landed 
property  may  have  been  the  origin  of  the  belief  that  a 
rediviuon  into  equal  portions  was  a  part  of  the  system 
of  Lyourgua. 

There  was,  however,  an  equality  whidi  be  oertainly 
did  attempt  to  establish.  Every  Spartan,  rich  or 
poor,  had  to  submit  to  the  same  hard  discipline  aud 
to  Mm  at  the  same  ideal.  The  attempt  was  not  alto- 
gether unsuccessful,  though  the  subsequent  history  of 
Sparta  shows  that  sevenu  of  her  citizens  fell  so  far 
short  of  it  as  to  disgrace  themselves  by  actual  dishon- 
esty in  the  public  service.  But  wo  may  faiily  credit 
Lvcurgus  with  a  work  which  laid  deep  the  foundations 
of  a  very  remarkable  and  at  times  a  truly  noble  patri- 
otism both  in  the  men  and  women  of  Sparta. 

The  be«t  accounts  of  I^ycargns  and  hia  legialation  will 
be  found  in  Qrote's  and  ThirlwairB  histories,  and  in  Unl* 
ler*!  Dorian*.  The  chief  original  sources  tmm  which  oar 
knowledsfl  of  the  anltJect  ia  derivfld  are  the  writiugi  (tf  Pln- 
tamjh  and  X«iuq>hoii,  and  Aristotle^i  PoUtfe*.     {W.  J.  B.) 

LYCURGUS,  one  of  the  ten  great  Attic  orators, 
was  bom  about  396-93  B.O.  His  father  was  named 
I^ycophron,  and  he  belonged  to  the  old  Attic  fiunily  of 
the  EteobutadsB.  He  is  said  to  have  been  a  pupil  both 
of  Plato  and  of  Isocrates.  His  early  career  is  quite 
unknown,  but  afler  the  real  character  of  the  great 
struggle  with  Philip  of  Macedon  was  becoming  mani- 
fest ne  was  recognized  along  with  Demosthenes  and 
Hyperides  as  one  of  the  chiefs  of  the  national  party. 
He  left  ih&  care  of  external  relations  to  his  oolleagues. 
and  devoted  himself  to  the  internal  organization  and 
the  financial  administration  of  the  state.  He  managed 
the  finances  of  Athens  for  twelve  successive  yean,  oe- 
ing  chosen  rofUac  r^c  lauv^  frpoaddov,  probably  in  341 
B.O.,  for  a  term  of  four  years,  and  in  the  two  suooeed* 
ing  terms,  when  the  actual  office  was  forbidden  him  hy 
law,  directing  it  dirough  a  nominal  offidal  chosen  from 
his  party.  Part  of  one  of  the  deeds  in  which  he  ren- 
dered account  of  his  term  of  office  is  BtiU  preserved  in 
an  inscription  {Corp.  Tmct.  Gr.,  l  No.  247;  Corp. 
Jnscr.  Alt.,  u.  pt  2.  No.  289).  During  this  time 
18^900  talents  passed  through  his  hands,  and  he 
raised  the  public  income  to  1200  talents  yearly.  His 
inte^ty  and  his  skilful  management  were  highly  ap- 
preciated by  the  people,  who  refused  to  deliver  him  up 
when  Alexander  the  Great  demanded  his  surrender ; 
many  private  persons  deposited  money  under  his 
charge.  He  was  also  appointed  to  various  other  offices 
connected  with  the  preservation  and  improvement  of 
the  dty.  He  was  very  strict  in  bis  superintendence  of 
the  jiublic  morals,  and  passed  a  sumptuary  law  to  re* 
strain  extravagance.  On  the  other  hand  he  showed  a 
noble  and  liberal  spirit  in  all  that  concerned  puUic  ex- 
penditure; he  did  much  to  beautify  and  improve  the 
city  by  fine  buildings ;  and  he  passed  a  famous  law 
ordering  that  statues  of  the  three  great  tragedians 
should  he  erected,  and  that  a  careful  edition  of  their 
tragedies  should  be  made  and  preserved  among  the 
state  archives. 

LycnrgoB  was  a  man  of  action  and  not  of  worda ;  bis  oia- 
tions,  of  which  fifteen  were  pnhllshed,  are  critioiaed  by  the 
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ueients  for  their  awkward  arransement  of  matter,  Iiarsb- 
ZM»  of  style,  and  the  tendency  to  digreaBioui  about  my  tbol- 
•gX  and  paat  history,  while  the  noble  apirtt  and  the  lofty  mo- 
lality that  breathe  through  thorn  are  highly  praised.  Only 
one  of  the  orations,  that  against  Socrat^,  has  been  pre- 
•erred,  and  fally  bears  out  the  criticiam  of  the  ancients. 
He  was  evidently  one  of  the  last  examples  of  the  finest 
Athenian  type — fall  of  religioas  feeling,  as  became  one  of 
the  Eteobutadffi,  the  family  in  which  the  priesthood  of 
Athene  Foliaa  was  hereditujr,  proad  of  the  hittory  and  the 
religion  of  his  country,  and  resolved  to  act  worthily  of  It 
and  to  make  others  do  the  same,  severe  and  stern  in  hia 
treatmeM  of  offenders  and  frequently  prosecuting  them  in 
the  public  courts,  but  generous  and  liberal  in  all  that  con- 
oermed  the  glory  of  Athens. 

LYDGATB,  Johx,  a  monk  of  Buiy  St  Edmunds, 
iras  the  most  famous  £Dgli8h'i>oet  of  the  15th  cen- 
tui7.  He  is  a  standing  refiitation  of  a  popular  no- 
tion that  the  extraordinary  collapse  of  English  poetry 
after  Chancer  disappeared  from  the  stage  was  due 
to  the  unsettled  state  of  public  affairs.  The  exact 
dates  of  his  birth  and  death  are  not  ascertained,  bub 
he  began  his  occupation  as  a  versemaker  before 
Chaucer's  death,  and  probably  ended  it  several 
Tears  before  the  W  an  of  the  Roses  broke  ont  Puh- 
uc  affairs  -were  not  more  unsettled  during  his  lifetime 
than  during  the  lifetime  of  Chancer.  Like  Chaucer, 
Lydgate  ciqoyed  the  patroniwe  of  the  &mily.  He 
was  the  "  poet  laureate  "  of  his  generation.  He  (xans- 
lated  Bepott  do  St.  Mtmre'sMvitoryo/ Sht;/ "  at  the 
oomzoandment ' '  of  Henry  Y. ;  he  wrote  a  poem  on  the 
battle  of  Agincourt;  the  ooronation  of  Henry  VI. 
Aimished  him  with  another  theme ;  the  *'  Qood.  Ihike 
Humphrey"  of  Gloucester  "commanded"  his  trans- 
lation of  BochoM  upon  the  Fall  of  Princes.  The 
monk  of  Buiy  was  in  short  a  professional  poet  Ac- 
cording to  Wharton  he  opened  a  school  in  liis  monas- 
tery for  teaching  the  sons  of  the  nobility  the  arts  of 
verification  and  the  elegancses  of  composition,  and  it 
would  seem  from  the  eharaoter  and  the  variety  of  the 
pieooB  attributed  to ,  him—'  *  disguisings, "  "  mum- 
mings,"  lives  of  s^ts,  translations  of  standard  works, 
devotional  pieces  in  metre,  metrical  paraphrases  of  pro- 
verbs— that  he  was  ready  to  write  to  order  on  any 
theme  submitted  to  him.  I^dgate  attracted  a  good 
deal  of  attention  &om  our  early  printers  and  antiqua- 
ries, his  FaU  of  lances  being  reprinted  four  times 
before  the  accession  of  Elizabeth.  The  fact  that  it  was 
the  largest  poem  in  English  of  a  tragic  cast  may  have 
had  somethingto  do  with  the  popuUrity  of  this  work. 
The  Stifrv  ofTheheSy  based  on  Statins  and  Boccaccio, 
is  generally  supposed  to  have  been  one  of  his  first  es- 
nys.  It  18  told  as  one  of  the  Canterlmiy  t^les, — the 
poet  in  his  prologue  feigning  himself  to  have  joined 
Chaucer's  pilgrims  at  Canterbury,  and  recited  this  tale 
at  the  host's  command  as  they  rode  back.  Posribly 
more  than  one  of  two  hundred  and  fifty^one  separate 

giems,  most  of  them  short,  ascribed  to  Lydgate  by 
itson,  have  been  ascribed  to  him  on  very  slender  au- 
Ihoritv.  But  the  works  undoubtedly  his  are  so  com- 
monplace in  thought  and  sentiment,  and  so  clumsy  in 
execution, — ^with  all  allowance  for  transcribers'  errors 
and  imperfect  editing, — that  no  iigustice  can  have 
been  done  to  his  reputation  by  attributing  any  doggerel 
to  bis  fadle  pen.  He  was  evidently  a  great  reader  of 
poetry,  a  scholar  aoeomplished  in  amount  had  prolui- 
bly  a  laiwe  indiscriminate  ei^oyment  of  poetry,  and 
probftUy  also  a  boisterous  eigoyment  of  his  own  facility 
in  buil^ng  up  stanzas.  Hia  own  mental  Ufa  was  pro- 
bably the  reverse  of  dull  But,  like  muiy  another 
self-saUsfied  vernfier,  he  is  the  cause  of  dulness  in 
others.  In  reading  him  with  Ids  own  contented  spirit, 
one  catehes  some  faint  reflection  of  the  gleeful  happi- 
ness with  which  he  seems  to  have  poured  out  his 
abundant  store  of  thrice-repeated  phrases  and  imag^ 
Of  ardstio  sensibility  he  was  entirely  destitute.  He 
claims  our  sympathy  by  his  warm  admiration  for  Chau- 
oer,  bat  admiration  gave  him  no  share  of  Cbaucer^s 
eoononiv  of  touch,  rapid  vivadous  movement,  uid 


subtle  wit  His  lines  are  eked  out  by  taatologoQ» 
and  feeble  epithets,  and  garrulous  repetitions—  as 
clerkes  can  you  teU "inbookes  as  I  rede."  *'the8tor> 
saith  certain,"  "the  story  can  devise,'  "the  story 
can  reherse,"  "the  story  specifics,"  "the  story 
maketh  mind."  Something  is  expressed  ia 
learned  terms,  and  then  the  same  thing  is  repeated 
"in  plain  English."  Lydgate  is  seen  at  his  best  in 
his  illustrations  of  proverbs  and  maxims  of  homely 
morality,  and  by  far  his  most  successiul  metre  is  a- 
stare  ofeight  four-beat  tines  with  a  rhyme  firom  the- 
first  half  recurring  in  the  second.  A  Satirical  Sakut 
on  the  Times,  with  the  refrain  "  So  as  the  crab  goths 
forwarde  "i  A  Satirical  Detcriptim  of  hia  Lady,  witb 
the  refrain  "When  she  hath  on  hire  bood  of  green"  ; 
ALover^s  Complaint;  Thonke  Qodof  AUe;  and  J^afte 
Amendea—^  in  this  metre — are  among  the  most  &vor' 
able  specimens  of  his  powers.  A  line  of  five  aocents 
seems  always  to  hare  driven  him  into  prolixity.  The 
London  Laekpenny,  to  the  refrain  of  "  But  for  lack 
of  money  I  might  not  speed,"  the  best  known  of  W 
humorous  poems,  is  also  in  four-beat  l)nes,though  therft 
are  seven  lines  in  the  stanza.  Lrdgate's  copiousness 
of  detail  in  describing  customs,  dresses,  architecture^ 
as  well  as  in  making  literary  comparisons,  render  hi» 
verses  useful  as  materials  for  the  historian ;  bat  in  ar- 
tistio  skill  he  is  a  sad  falling  off  from  Chancer.  Per- 
sonally be  seems  to  hare  been  a  lively  monk  enough. 
In  his  Testament  he  makes  confession  to  having  been 
a  terrible  boy,  "  disposed  to  many  unbridled  passions.'*' 
He  fought  with  his  schoolfellows,  and  scoffed  and  made- 
mouths  at  them  "like  a  wanton  ape"  :  he  played  truant,, 
and  "  forged  leesings"  in  excuse;  neitner  hedge  norwall 
could  keep  him  out  of  orchards;  he  "told  cheny- 
stones  "  wnen  he  ought  to  hare  been  at  churchy 
threw  his  paternoster  and  his  creed  at  the  cock.  Highly 
decorous  respectable  old  men  often  take  a  pleasure  in 
looking  back,  as  Justice  Shallow  did,  to  the  foUies  of 
their  yonthj  and  perhaps  exaggerating  them,  but  ther* 
is  nothing  in  Lydgate  s  oonfeajaioD  mconaistent  witb 
his  poetiy.  A  dull  writer  is  generally  a  person  of  higbi 
animal  spirits;  only  that  could. sustain  him  through< 
plaUtudes  which  other  people  find  so  dreaiy.  (w.  H,l 

LYDIA.  It  is  difficult  to  %x  the  boundaries  of  Ly^ 
dia  very  exactly,  partly  because  diey  varied  at  different 
times,  partly  because  we  are  still  but  imper-  pi^f,  ^ 
fectly  acquainted  with  the  geography  of  west- 
em  Asia  Minor.  The  name  is  nist  found,  under  the  foms' 
of  Luddi,  in  the  inscriptions  of  the  Assyrian  ^tXBg 
Assur-bani^al^ho  received  tribute  firom  Gyges  aboutt 
660  B.O.  In  Homer  we  read  only  of  Meeonians  {IKj, 
ii.  865,  V.  43,  x.  431),  and  the  place  of  the  Lydias  capi- 
tal Saraefl  is  taken  by  Hyde  xx.  385),  unless  inm 
was  the  name  of  the  district  in  which  Sardes  stoecP 
(see  Strabo,  xiii.  p.  626).'  The  earliest  Greek  writer 
who  mentions  the  name  is  Mimnennus  of  ColoptMni- 
in  the  37th  Olyinpiad.  According  to  Herodotus  (i.  T)i. 
the  Meiones  (called  Mieones  by  other  writers)  werr 
named  Lydians  after  Lydus,  the  son  of  Attys,  ir  thsp 
mythical  epoch  which  pr^^ded  the  rise  of  the  Herald 
dynasty.  In  historical  times,  however,  the  Maeone» 
were  a  tribe  inhabiting  the  district  of  the  Upper  Hep- 
mus,  where  a  town  called  Mseonia  (now  JiKnnen)- esr- 
istcd  (Pliny,  JV.  R,  v.  30;  Hierodes,  p.  670).  Ihff 
Indians  must  originally  have  been  an  allied  tribs  wMcb 
bordered  upon  them  to  the  northwest,  and  ooen^eA 
the  plain  of  Sardes  or  Magneua  at  the  foot  of  Traohi» 
and  Sipylus.  Tliey  were  cut_t>ff  from  the  sea  by  th» 
Greeks,  who  were  in  possesion,  not  only  of  the  Bay 
of  Sm^a,  but  al»o  of^the  oonnhy  north  of  Sipylus  aai 
far  as  Temnus,  in  the  Boghaz,  or  pass,  througn  whiclb 
the  Hermus  forces  its  way  from  the  plain  of  Magneuft 
into  its  lower  valley.'  In  an  Homeric  epigram  the 
ridge  north  of  the  Hermus,  on  which  the  ruins  of  Tem- 
nus lie,  is  called  Sardene.  Northward  the  Lydians 
extended  at  least  as  far  as  the  Gygtean  Lake  (Labs 

I  Pliny  (T.  SO)  makes  it  the  Mnonlan  name. 

■  SwW.  U,  Ranisay  to  the  Aumol  4^  BOaiie  Utadiet,  IL  X. 
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Cfdoe,  now Mermert^t  die  Sardene  nugefQow 
Dumanlj/  Dagh).  The  plateau  of  the  Bin  Bii  Tep6, 
on  the  Bouthern  shore  oi  the  Gygasan  Lake,  was  the 
diief  buiial-phice  of  the  inhabitants  of  Sardes^  and  is 
still  thickly  studded  with  tumuh,  among  whioh  the 
"tombof  Alyattes"  towers  to  a  height  of  260  feet. 
Next  to  Sardes,  Magnesia  ad  Sipylum  was  the  chief 
taty  of  the  country,  having  taken  the  place  of  the  an- 
dent  Sipylus,  now  probably  represented  by  an  almost 
inaccessible  acro^Iis  disoovered  by  Mr.  Humann  not 
&r  &om  Magnesia  on  the  nortliem  cliff  of  Mount  Sipy- 
las.  In  its  neudiborhood  is  the  famous  seated  figure 
of  "  Niobe  "  (il,  zzit.  614-17),  out  out  of  the  rock, 
ud  probaUy  inteuiided  to  r^neeent  the  goddess  Cybe^, 
to  which  the  Greeks  attached  their  legend  of  Niobe. 
According  to  Pliny  (t.  31),  Tantalia,  afterwards  swal- 
lowed up  oy  earthquake  in  the  pool  Sale  or  Saloe,  was 
the  ancient  name  of  Sipylus  and  "the  capital  of 
BfsBonia"  (Paus.,  viL  24;  Strabo,  xii.  p.  579). 

Under  the  Heraolid  dynasty  the  limits  of  Lydia 
must  have  been  already  extended,  since  aooording  to 
Strabo  (xiiL  p.  590),  the  authority  of  Gyges  reached 
as  &r  as  the  Troad,  and  we  learn  from  the  Assyrian 
inscriptions  that  the  same  king  sent  tribute  to  A^sor- 
bani-pal,  whose  dominions  were  bounded  on  the  west 
hy  uie  Halys.  But  nndw  the  Mermnada 
became  a  maritime  u  well  as  an  inland  power.  The 
Greek  cities  were  conquered,  and  the  coast  of  Ionia 
included  within  the  Lydian  kingdom.  The  sucoeases 
of  Croesus  finally  chained  the  Lydian  kingdom  into  a 
Lydian  empire,  and  aU  Asia  Minor  westward  o£  the 
Hilys,  with  the  ezoej>tioD  of  Lyda,  owned  the  suprem- 
acy of  Sardes.  Lydia  never  agun  shrank  back  into  its 
original  dimensions.  After  the  Persian  oonquest  the 
Hieander  was  regarded  as  its  southern  boundary,  and 
in  the  Roman  period  it  oompriaed  the  ooanti7  b^ween 
Hvsia  and  Cana  on  the  oie  side  and  Phx^ia  and  the 
.^geau  on  the  other. 

J^ydia  proper  was  exceedingly  fertBe.  Thehill-i^ea 
wen  <dothea  wiUi  vine  and  fir,  and  die  ridi  broad 
plain  of  HetmuB  produced  large  quuitities  <^oom  and 
sa&on.  The  climate  of  the  plain  was  soft  but  healthy, 
though  the  country  was  subieot  to  frequent  earth- 
quakes. The  Pactolus,  Vhion  flowed  from  the  foun- 
twn  of  Tarne  in  the  Tmolus  mountains,  through  the  cen- 
tre of  Sardes,  into  the  Hermus,  was  believed  to  be  full 
of  j[olden  sand :  and  gold  mines  were  woiked  in  Tmo- 
los  Itself,  thougn  by  the  time  of  Strabo  the  proceeds 
had  become  so  small  as  hardly  to  pay  for  the  expense 
of  working  them  (Strabo,  xiiL  591).  Msynla  on  die 
east  contamed  the  curious  barren  ^a^u  known  to  t^e 
Cheeks  as  Cataoecavmene  or  Bmnt  country,  once 
a  centre  of  rohmnio  diMurbanoe.  The  Qjgmn  lake 
(where  remains  of  pile  dwellingB  have  Seen  found) 
sdU  abounds  iridi  carp,  whi<A  noqnently  grow  to  a 
T»y  large  size. 

Herodotus  (i.  171)  tells  us  that  I<^us  was  a  brother 
of  Mysus  and  Car.  The  statement  is  on  the  whole 
borne  out  by  the  few  Lydian,  Mysian,  and  Carian 
words  that  have  been  preserved,  as  well  as  by  the  gene- 
ral character  of  the  avilization  prevtdling  among  the 
du«e  nations.  The  language,  so  far  as  can  be  judged 
from  its  scanty  remains,  was  Indo-European,  and  more 
closely  related  to  the  western  than  to  the  eastern  branch 
oS  the  &mib.  The  race  was  probably  a  mixed  one, 
ooDUSting  m  abori^es  and  £cnn  immigrants.  It 
was  characterized  1^  industry  ana  a  commerdal  spirit, 
and,  before  the  Persian  -oonquest,  by  bravery  as  welL 

The  religion  of  the  Lvdians  resembled  that  of  the 
other  civilized  nations  or  Asia  Minor.  It  was  a  nature- 
worship,  which  at  times  became  wild  and  sensuous. 
By  the  side  of  the  supreme  god  Medeus  stood  the  sun- 
cod  Attys,  as  in  Pbrygia  the  chief  object  of  the  popu- 
ttr  cult.  He  was  at  once  the  son  and  bridegroom 
oS  Cybele  or  Cybebe,  tlie  mother  of  the  gods,  whose 
imace  carved  by  Broteas,  son  of  Tantalus,  was  adored 
on  the  dafb  or  Sipylus  (Paus.,  iiL  22).  Like  the 
BsDiido  Tanunu  ot  Adonis,  he  was  the  beantifiad 


youth  who  had  mudlated  himsdf  in  a  moment  of 
frenzy  or  despair,  and  whose  temples  were  served  \rr 
eunuch  priests.  Or  again  he  was  tlte  dying  sun-god. 
slain  by  the  winter,  and  mourned  by  Cybele,  as  Adonis 
was  by  Aphrodite  in  the  old  mydi  which  the  Greeks 
had  borrowed  from  Phoenicia.  This  worship  of  Attys 
was  in  great  measure  due  to  foreign  influenoe. 
Doubtless  there  had  been  an  ancient  native  god  of  the 
name,  but  the  associated  nurths  and  rites  came  almost 
wholly  from  abroad.  The  Hittites  in  th«r  stronghold  of 
Carchemish  on  the  Euphrates  had  adopted  the  Baby- 
lonian cult  of  Istar  (Ashtoreth)  and  Tammus- Adonis, 
and  had  handed  it  on  to  the  tribes  of  Aaa  Minor. 
The  dose  resemblance  between  the  story  of  Attys  and 
that  of  Adonis  was  the  result  of  a  common  origin. 
The  old  legends  of  the  Semidc  Elast  had  come  to  the 
West  through  two  channels.  The  Phoenicians  brought 
them  by  sea  and  the  Hittites  by  land.  But  though 
the  worship  of  Makar  or  Melkarth  on  Leebos  (A, 
xziv.  544)  shows  that  the  Phoenidan  faith  had  found 
a  home  on  this  part  of  the  coast  of  Asia  Minor,  it 
could  have  had  no  influenoe  upon  Ljrdia,  which,  as  we 
have  seen,  was  cut  off  from  the  sea  before  the  rise  of 
the  Mennnads.  It  was  rather  to  the  Hittites  that 
Lydia,  like  Phrvgia  and  Cappadoda,  owed  Ita  fudi  in 
Attys  and  Cybele.  The  latter  became  "themotherof 
Asia,"  and  at  Epheeus,  where  she  was  adored  under 
the  fonn  of  a  meteoric  stone,  was  identified  with  the 
Greek  Artemis.  Her  mural  crown  is  first  seen  in  the 
Hittite  sculptures  of  Boghaz  Keui  on  the  Halys,  and 
the  bee  was  sacred  to  her.  A  gem  found  near  Aleppo 
represents  her  Hittite  counterpart  standing  on  tjits 
insect  The  priestesses  by  whom  she  was  served  are 
depicted  in  early  art  as  armed  with  t^e  double-headed 
axe,  and  the  dances  they  performed  in  her  honor  widi 
shield  and  bow  gave  rise  to  the  myths  which  saw  in 
them  the  Amazons,  a  nation  of  woman-warriors.  The 
prsQ-Hellenic  cities  of  the  coast — Smyrna,  Samoroa 
(Ephesos),  M;^a,  C^pne,  PneuBf  and  Htane-^ere 
all  of  Amasonun  origin,  and  die  first  diree  of  diem 
have  the  same  name  as  the  Amazon  Myrina,  whose 
tomb  was  pointed  out  in  the  Troad.  The  prostitution 
whereby  the  Indian  girls  gained  their  dowries 
(Herod.,  L  93)  was  a  religious  exercise,  as  among  the 
Semites,  which  marked  their  devotion  to  the  goddess 
Cybele.  In  the  legend  of  Hercoles,  Omphale  takes 
the  place  of  Cybele.  and  was  perhaps  her  Lydian  dde. 
Hercules  is  here  the  sun-god  Attys  in  a  new  form ; 
his  Lydian  name  is  unknown,  since  E.  Meyer  has 
shown  (^,  D.  M.  G.,  xxxL  4)  that  Sandon  belongs  not 
to  Lydia  but  CiUoia.  By  the  nde  of  Attys  stood  the 
moon-god  Manes  or  Men. 

Aooording  to  the  native  bi8t<maa  Xanthus  (460  b.g.) 
three  dynasties  ruled  in  succession  over  Lydia.  The 
first,  thiat  of  the  Attyads,  is  wholly  mythical.  It  was 
headed  by  a  god,  and  included  geographical  person- 
ages like  Xydus,  Asies,  and  Melee,  or  such  heroes  of 
folk-lore  as  Cambletes,  who  devoured  his  wife.  To 
this  mythical  a^e  belongs  the  colony  which,  according 
to  Herodotus  (i.  94),  ^Trsenus,  the  son  of  Attys,  led 
to  Etruria.  Xantnus,  however,  puts  Torrhebus 
in  the  place  of  T^rsenuSf  and  makes  him  the 
eponym  of  a  district  m  L^dia.  There  was  no  con- 
nection between  the  Etrurians  and  Lvdians  in  either 
language  or  race,  and  the  story  in  Eerodo^  rests 
solely  on  the  supposed  resemUance  of  Tyrrhenua 
and  Torrhebus.  It  is  doubtfid  whether  Xanthus  reo> 
ognized  the  Greek  legends  which  brought  Pelops  from 
Lydia,  or  rather  Mteonia,  and  made  him  the  son  of  Tan- 
talus. The  legends  must  nave  grown  up  after  the  Greek 
colonization  of  .Molia  and  Ionia,  though  Dr.  Schlie- 
mann's  discoveries  at  Mycenn  have  shown  a  certain 
likeness  between  the  art  of  early  Greece  and  that  of 
Asia  Minor,  while  the  ^Id  found  there  in  such  abund- 
ance may  have  been  denved  from  the  mines  of  Tmolus. 
The  second  dyn&sty  was  also  of  divine  origin,  but  the 
names  which  head  it  prove  its  oonnecdonwith  the  dis- 
tut  East.   Ita  founder,  a  descendant  of  Hereoles  and 


Digitized  by 


Google 


LYSLL 


101 


Omphale,  was,  Herodotus  tolls  us  (i.  7)^  a  son  of 
Nisos  aod  madson  of  Belos.  The  Assynan  insciip- 
tioDs  have  shown  that  the  AjvyrianshadiieTCT  croased 
the  Halys,  mach  less  known  the  name  of  I^rdia, 
before  the  a^e  of  Assnr-bani-pal^od  oonsMuently  the 
<^d  theory  which  brought  the  ^radids  from  Nine- 
Tch  must  be  given  up.  But  we  now  know  that 
the  case  was  ot£erwise  with  another  Oriental  people, 
which  was  deeply  imhued  with  the  elements  of^BEtby- 
lonian  culture.  The  HitUtes  had  overrun  Asia 
Minor  and  established  themselves  on  theshores  of  the 
-iSgean  before  the  reign  of  the  Egyptian  king  Ramses  II. 
The  subject  allies  who  then  fignt  under  their  banners 
include  the  Masu  or  Myaians  and  the  Dardani  of  the 
Troad  from  Buna  or  Bion  and  Fidasa  (Pedasns) ;  and, 
if  we  follow  Bnusch,  Bona  should  be  read  Mauna  aod 
identified  with  Mteonia.  At  the  same  time  the  Hit- 
ntes  1^  memorials  of  themselves  in  Lydia.  Mr.  G. 
Dennis  has  disoovered  an  inscription  in  Hittito  biero- 
riyphics  attached  to  the  figure  of  "Niobe"  on  Sipy- 
ibs,  and  a  similar  inscription  accompanies  the  figure 
(in  which  Herodotus  [iu  106]  wi^ed  to  see  Sesostris 
or  Ramses  II.)  carved  on  the  cliff  of  Karabel,  the  pass 
which  leads  from  the  plun  of  Sardes  to  that  of  £pfae- 
sus.  We  learn  from  Eusebius  that  Sardes  was  first 
captured  by  the  CimmeriaDs  1078  B.o. ;  and,  sinoe  it 
was  four  centuries  later  before  the  real  Cimmerians 
appeared  on  the  horizon  of  history,  we  may  perhaps 
find  in  the  statement  a  tradition  oi  the  Hittite  con-' 
Quest.  Posribly  the  Ninus  of  Herodotus  points  to  the 
&et  that  Caxchemish  was  called  "lha  old  Ninus" 
(Amm.  MuCtxiv.  8),  while  the  mention  of  Belus  may 
udiotte  that  Hittite  civilization  came  from  the  land 
of  Bel  (see  Sa^,  Frans.  Soc.  Biblical  Arch.,  vii.  2). 
At  all  events  it  was  when  the  authority  of  the  Hittite 
satn^  at  Sardes  began  to  decay  that  the  Heradid 
dynasty  arose.  According  to  Xanthus,  Sadyattes  and 
llxus  were  the  sucoeesors  of  Tylon  the  son  of  Omphale. 
After  lasting  five  hundred  and  five  years,  the  dynasty 
came  to  an  end  in  the  person  of  Sadyi^tes,  as  he  is 
called  b^  Nioolas  of  Damascus,  whose  account  is  doubt- 
leea  derived  from  Xantiius.  The  name  Candaules 
given  him  by  Herodotus  meant  "dog-strangler,"  and 
was  a  title  of  the  Lydian  Hermes.  ■  Gy^es,  termed 
Ghigu  in  the  Assyrian  inscriptions,  Gog  m  the  (Md 
Testament,  put  him  to  death  and  established  the 
dvna8ty  oftheMermnads690B.a  (Euseb.,  698  b.o.). 
Gqriges  initiated  a  new  policy,  that  of  making  LyiUa  a 
maritime  power;  but  his  attempt  to  capture  Old 
Smyrna  was  imsaocessfuL  Towards  the  middle  of  his 
leien  the  kingdom  was  ovemin  by  the  Cimmerians, 
oalled  Gimirrje  in  the  AssjTian  texts,  Gomer  in  the 
Old  Testament,  who  had  been  driven  from  their  old 
Beats  on  the  Sea  of  Azoff  by  an  invasion  of  Sovthians, 
and  thrown  upon  Asia  Minor  by  the  defeat  they  had 
suffered  at  the  hands  of  Esar-  haddon.  The  lower  town 
of  Saides  was  taken  bf  them,  and  Gyges  turned  to 
Aaqrria  for  aid,  consenting  to  become  the  tributary  of 
Aanir-bam-pal  or  Sardanapalus,  and  sending  nim 
among  odier  presents  two  Cimm»ian  ohieftuns  he  had 
hiiuelf  captured  in  battie  (about  660  b.o.)-  At  first 
no  one  could  be  found  in  Nineveh  who  understood  the 
language  of  the  ambasaadore.  A  few  years  later, 
Gyges  joined  in  the  revolt  against  Assyria,  which  was 
heuled  by  the  viceroy  of  Babylonia,  Assur-bani-pal's 
own  brother.  The  Ionic  and  Carian  mercenaries  he 
despatched  to  Egj'pt  enabled  Psammetichus  to  make 
himself  independent.  Assyria,  however,  was  soon 
avenged.  -  The  Cimmerian  hordes  returned,  Gyges  was 
slain  in  battie  afler  a  reign  of  thirty-eight  years^  and 
Ardya  his  son  and  successor  returned  to  his  allegiance 
to  Ninev^  The  second  capture  of  Sardes  on  this 
occasion  was  alluded  to  by  (MlUsthenes  (Strabo,  ziii. 
p.  627).  Alyattes  the  grandson  of  Ardys  finally  suc- 
ceeded in  extirpating  the  Cimmerians,  as  wcU  as  in 
taking  Smyrna,  and  thus  providing  his  kingdom  with 
a  port.  The  trade  and  wealth  of  Lydia  rapidly  in- 
Onaed,  and  the  Greek  towns  fell  one  afler  the  other 


before  the  attacks  of  the  Lydian  kings.  Alyattes'  long 
reign  of  fifl^-seven  years  saw  the  foundation  of  the 
I^ian  empire.  All  Aua  Minor  west  of  the  SmIjm 
owned  his  sway,  utd  the  six  yean*  contest  he  carried 
on  with  the  Modes  was  olosea  by  the  marriage  of  hii 
daughter  Aiyenb  to  Ast;rages,  and  an  intimate  alliance 
between  the  two  empires.  The  Greek  dties  were 
allowed  to  retain  their  own  institutions  and  govern- 
ment on  condition  of  paying  taxes  and  dues  to  the 
Lydian  monarch,  and  the  proceeds  of  their  commerce 
thus  flowed  into  the  imperial  exchequer.  The  result 
was  that  the  king  of  Lydia  became  the  ridiest  prince 
of  his  age.  Alyattes  was  succeeded  by  Croesus,  who 
had  probably  idready  for  some  years  snared  the  royal 
power  with  his  father,  pr  perhaps  grandfather,  as 
Floigl  thinks  ( Geschicnte  det  aemitisckm  AUerih,um*t 
p.  20).  He  reigned  alone  only  fifteen  years,  Cyrus  the 
Persian,  afler  an  indedsive  battle  on  we  banl^  of  the 
Halys,  marching  upon  Sardes^  and  capturing  both 
acropolis  and  monarch  before  his  allies  could  come  to 
his  help  (Euseb.,  546  B.C.).  The  place  where  the 
atropolis  was  entered  was  believed  to  have  been  orer- 
looked  by  the  mythical  Meles  when  he  carried  the  lion 
round  his  fortress  which  made  it  invulnerable ;  it  was 
really  a  path  opened  by  one  of  the  landslips  which  have 
reduced  the  sandstone  cliff  of  the  Acropolis  to  a  mere 
shell,  and  threaten  in  a  few  years  to  carnr  it  altogether 
into  the  plain  below.  The  overthrow  of^  Croesus  gave 
rise  to  many  legends  among  both  Lydians  and  Greeks, 
and  he  was  held  to  have  escaped  death  at  the  con- 
queror's hands  tiirough.  the  intervention  of  the  gods. 
The  revolt  of  the  Lydians  under  Pactyas,  whdm  vynu 
had  appointed  to  collect  the  taxes,  cuised  die  Pernaa 
lung  to  disarm  them,  though  we  can  hardly  credit  the 
statement  that  1w  this  measure  tiieir  former  warlike 
spirit  was  crusheo.  Sazdes  now  became  the  western 
caoital  of  the  Peruan  empire,  and  its  burning  by  the 
At\  enians  was  the  indirect  cause  of  the  Persian  Vfax. 
After  Alexander's  death,  Lydia  passed  to  Antigonus ; 
then  Acheeus  made  himself  kin^  at  Sardes,  but  was 
defeated  and  put  to  death  by  Antiochus.  The  country 
was  presented  by  the  Romans  to  Eumenes,  and  subse- 
quently fonued  part  of  the  proconsular  province  of 
Ada.  By  the  time  of  Strabo  (xiii.  p.  631)  its  old  lan- 
guage was  entirely  supplanted  by  Greek. 

The  Lydian  empire  may  be  described  as  the  industrial 
power  of  the  ancient  world.  The  Lydians  were  credited 
witii  being  the  inventon,  not  only  of  gamoa  each  as  die^ 
hackle-boueB,  uid  ball  (Horod.,  i.  94),  but  also  of  coined 
money.  The  oldest  known  coins  are  the  electram  coins  of 
the  earlier  Mermnads  (Madden,  Cbiiu  of  the  Jietiw,  pp.  19-21), 
stamped  on  one  side  with  a  lion's  head  or  the  fignre  of  a 
king  with  bow  and  quiver ;  these  were  replaced  by  Croesus 
with  a  coinage  of  pare  gold  and  silver.  To  the  latter 
monarch  were  probably  due  the  earliest  gold  coins  of  Ephe- 
sas  (Head,  Coinage  of  Ephemu,  p.  16).  Mr.  Head  has  shown 
that  the  electram  coios  of  Lydia  were  of  two  kinds,  one 
weighing  16&I  grains  tot  the  inland  trade,  and  another  of 
224  grains  for  the  trade  with  Ionia.  The  standard  was  the 
silver  "mina  of  Oarchemish,"  as  the  Ansyri&as  called  it, 
which  contained  8656  grains.  Originally  derived  by  the 
Hittites  from  Babylonia,  bat  modified  by  themselves,  this 
standfud  was  passed  on  to  the  nations  of  Asia  Minor  daring 
the  period  of  Hittite  conqoest,  but  was  eventn^ly  super- 
seded by  the  Phoenician  mina  of  11,226  groins,  and  con- 
tinued to  survive  only  in  Cyprus  and  Cilicia.  The  inns, 
which  the  Lydians  were  said  to  have  been  the  first  to  es- 
tablish (Herod.,  L  94),  were  connected  with  their  attention 
to  commercial  pursaits.  Their  literature  has  wholly 
perished,  and  the  only  specimen  of  their  writing  we  poasesB 
is  on  a  marble  base  found  by  Mr.  Wood  at  Ephesns  (Schlio- 
mann,  JKm,  p.  698).  They  were  celebrated  for  their  music 
and  gymnastic  ezerdacs,  and  their  art  formed  a  link  be- 
tween that  of  Asia  Uinor  and  that  of  Greece.  A  marble 
lion  at  Achmetly  represents  in  a  modified  form  the  Assyrian 
type,  and  the  engraved  gems  foand  in  the  neighborhood 
of  Sanies  and  Old  Smyrna  resemble  the  mde  imitations  of 
Assyrian  workmanship  met  with  in  Cyprus  and  on  the 
coasts  of  Asia  Minor,  rot  a  description  of  a  pectoral  of  white 
gold,  ornamented  with  the  heads  of  animals,  human  foees, 
and  the  figure  of  a  goddess,  diBCovered  in  a  tomb  oaTmolna* 
see  Academy,  Janoary  15,  1861,  p.  45.   Lydian  scalptoie 
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«u  prolnblj  similar  to  that  of  the  PhirguuiB  u  displ»Tod 
ftt  Doghanly,  Kumbot^  and  Ancin,  a  necropolii  lately  dia- 
eoveredbyMr.  Banuiv.  Pbaliic  emblenu,  far  aTorting  evil, 
were  plentiful ;  even  the  mmmit  of  the  tomb  of  Alyattes  is 
erowned  with  an  eaormotu  one  of  stone,  aboat  9  feet  in 
diameter.  The  tumulus  itoelf  is  281  yards  ia  diameterand 
■boat  half  a  mile  in  ciroamference.  Xt  has  been  partially 
•xoavated  by  SpiMalthal  and  Duinia,  and  a  sepalchral 
chamber  dIsooT«red  in  the  middle,  compowd  of  iargo  well- 
ent  and  highly  polished  blocks  of  m&rble,  the  ctiamber 
being  11  feet  long,  nearly  8  feet  broad,  and  7  feet  high. 
Nothing  was  found  in  it  except  a  few  aahea  and  a  broken 
Taae  of  Egyptian  alabaiter.  The  itone  baaement  which, 
aoomding  to  Herodotost  fnnnerly  mrronndad  the  moand 
haa  now  disappeared.  (A.  H.  S.) 

LTELL,  Sib  Charles  (I797-I875),  one  of  the 
greatest  of  xeologioal  thinkers,  was  the  eldest  son  of 
Charles  Lyell  of  Kianordy,  Forfarshire,  and  was  bom 
November  14,  1797,  on  the  family  estate  in  Scotland. 
His  father  was  a  man  of  literary  and  scientific  tastes, 
known  both  as  a  botanist  and  as  the  trajislator  of  the 
Vita  Nuova  and  the  Conyito  of  Dante.  From  his  boy- 
hood Lyell  had  a  strong  inclination  for  natural  histoiy, 
esDeciaOy  entomology,  a  taste  which  he  was  able  to 
cultivate  in  the  New  Forest,  to  irhich  his  family  had 
removed  Boon  after  his  btrth.  He  was  educated  chiefly 
atMidhuTBt,  and  then  atExeterOoll^e,  Oxford,  where 
the  lectures  of  Dr.  Buckland  flrstopenMl  out  to  htm 
that  field  of  geological  study  which  becuue  the  passion 
t>f  his  life.  Afler  taking  his  degree,  in  1  S2t ,  he  entered 
Lincob's  Inn,  and  in  1825,  after  a  delay  caused  by 
«hronic  weakness  of  the  eyes,  he  was  called  to  the  bar, 
and  went  on  the  western  circuit  for  two  years.  During 
the  whole  of  this  time,  though  not  neglecting  his  pro- 
fession, he  was  slowly  gravitating  towards  the  life  of  a 
fitudcnt  of  science.    In  1819  he  had  been  elected  a 
member  of  the  Linnsoan  and  Geological  Societies,  com- 
municating  his  first  paper,  "On  the  Marls  of  Forfar- 
shire," to  the  latter  sodety  in  1822  and  acting  as  one 
of  the  honorary  secretaries  in  1^3.   In  that  year  fac 
went  to  France,  with  introducUoDB  to  Cuviw,  Hum- 
boldt, and  other  men  of  science,  and  in  1824  made  a 
geological  tour  in  Scotland  in  commny  with  Dr.  Buck- 
Jand.    In  1826  he  was  elected  a  Fellow  of  the  Royal 
Sodcty,  from  which  in  later  years  he  received  both 
the  Copley  and  lloyal  medals;  and  in  IS27  he  finally 
abandoned  the  tegu  profession,  aud  devoted  himself  to 
geology. 

Long  prior  to  thisj  however,  he  had  already  begun 
the  sketch  of  his  principal  work,  TJie  Pnnciplex  of 
Otoioffu.  The  sulffiidiary  title,  "An  Atteim>t  to  £z- 
plun  the  Former  Changes  of  the  Earth's  ^rface  by 
Heferenoe  to  Causes  now  in  Operation,"  gives  the 
St^noto  of  the  task  to  which  I^ell  devoted  his  life, 
Mad  in  punuanoe  of  which  he  made  geological  tours 
over  lar^e  portions  of  the  Continent,  and  in  later  years 
to  Madeira  and  to  the  United  States  and  Canada.  Tlie 
lonmey  undertaken  with  Murchison  in  1828  was  espe- 
cially fruitful  in  results,  for  not  on\y  did  it  give  rise  to 
two  joint  pa^rs  on  the  volcanic  district  of  Auvergne 
and  the  Tertiary  formations  of  Aix-en-Provence,  but 
it  was  apparently  when  examining  Signer  Bonelli's 
collection  of  Tertiary  shells  at  Turin,  and  subsequently 
when  (afler  parting  with  Murchison)  he  studied  the 
marine  remains  of  the  Tertiary  rocks  of  Ischia  and 
€ici^",  that  Lyell  conceived  the  idea  of  dividing  the 
tTeitiaries  into  three  or  fonr  prindpal  groups,  charac- 
terized by  the  proportion  of  recent  to  extinct  species 
of  shells.  To  these  groups,  afler  consulting  Dr.  Whe- 
well  as  to  the  best  nomenclature,  he  gave  the  names 
now  universally  adopted — Eocene  {dawn  of  recent). 
Miocene  [Im  of  recent),  and  Pliocene  (more  of  raxnt) 
Upper  and  Lower;  and  with  the  assistance  of  M.  Des- 
hayes,  who  had  arrived  by  independent  researches  at 
very  similar  views,  he  drew  up  a  table  of  shells  in  illus- 
tration of  this  classification.  The  first  volume  of  the 
Principles  of  ffeofotTv  appeared  in  1830,^  and  the  second 
in  January,  1832.  Received  at  first  with  considerable 
opposition,  at  least  so  far  as  its  leading  theory  was  con- 
oeraed,  the  work  had  ultimately  a  great  success,  and 


it  had  alrwdy  reached  a  Heoond  edition  in  1833  when 
the  third  volume,  dealing  with  the  suooesuve  forma- 
tions of  the  earth's  crust,  was  added.* 

In  August,  1838,  Lyell  published  the  Elements  of 
Geology,  which,  from  being  originally  an  expansion 
of  the  fourth  book  of  the  Principleg,  became  a  stand- 
ard work  of  reference  in  stratigraphical  and  palseonto- 
logical  geolog;^.  This  book  went  through  «x  editions 
in  Lyell  s  lifetime  (some  intermediate  ones  being  styled 


Manualof  Elementary  Geology),  and  in  1871  a  smaller 
woric,  the  Student*  JSlaneiUs  of  Otology,  was  based 
upon  it.  His  thhxl  great  work,  The  AitUgu^  of  Man, 
appeared  in  1863,  and  ran  tluough  three  editions  in 
one  year.  In  this  he  laid  before  the  world  a  general 
survey  of  the  ailments  for  man's  early  appearance 
on  the  earth,  derived  from  the  discoveries  of  worked 
fiint  implements  in  Post-Plioccne  strata  in  the  Somm^ 
valley  and  elsewhere,  and  in  it  also  he  first  gave  in  his 
adhesion  to  Darwin  s  theory  of  the  origin  of  species. 
A  fourth  edition  appeared  in  1873'. 

While  thus  occupied  with  his  writings,  Lyell  lost  no 
opportunity  of  canying  out  original  investigations,  and 
wnenever  absent  from  nis  literary  work  in  London  was 
alwavs  to  be  heard  of  in  the  field  uther  in  England  or 
on  the  Continent.  In  1831  he  held  for  a  short  time 
the  post  of  professor  of  f^logy  at  King's  College, 
London,  and  delivered  while  there  a  highlv  apprec- 
iated course  of  lectures,  which  became  the  foundation 
of  the  Elements  of  Geology.  In  1832  he  married  Maiy, 
eldest  daughter  of  Leonard  Homer,  who  became  thence- 
forward associated  with  him  in  all  his  literary  and  soi- 
entifio  labors,  uding  him  substantially  with  her  ready 
intellect,  and  by  her  pre-eminent  social  qualiries  mak- 
ing his  home  a  centre  of  attraction  to  all  men  of  talent.' 
In  1834  he  made  an  excursion  to  Denmark  and  Sweden, 
the  result  of  which  was  his  celebrated  paper  to  the 
Royal  Society,  "On  the  Prooft  of  the  Oradual  Rising 
of  Land  in  Certain  Parts  of  Sweden,"  and  another  to 
the  Geological  Sodety,  "On  the  Cretaoeons  and  Ter- 
tiarjr  Strata  of  Seeland  and  M3en."  In  1837  he  was 
again  in  Norway  and  Denmark,  and  in  1841  he  spent 
a  year  in  travelling  through  the  United  States,  Canada, 
and  Nova  Scotia.  This  last  journey,  toother  with  a 
second  one  to  America  in  1845,  when  he  visited  Boston, 
Philadelphia,  New  Orleans,  and  the  alluvial  j^ain  of 
the  Misuasippi,  gave  rise,  not  only  to  numerous  ori- 
ginal papers,  hut  also  to  thepublication  of  two  works 
not  exclusively  geological,  Travis  in  North  America 
(1845)  and  A  Second  Vtsit  to  die  United  States  (1849). 
In  the  seoond  worit  espedally  he  did  much  to  promoto 
^ood  feeling  between  England  and  America,  by  show- 
ing a  just  appredation  of  American  society  and  insti- 
tutiona  It  was  in  the  course  of  these  journeys  that 
he  estimated  the  rate  of  recession  of  the  fails  of  Nia- 
gara, and  of  the  annual  average  accumulation  of  allu- 
vial matter  in  the  delta  of  the  Mississippi,  and  studied 
those  vegetable  accumulations  in  the  Great  Dismal 
Swamp'  of  Viixinia,  which  he  afterwards  used  in 
illustrating  the  formation  of  beds  of  coal.  He  also 
studied  with  great  care  the  coal-formations  in  Nova 
Scotia,  and  discovered  in  company  with  I^.  Dawson 
of  Montreal  the  earliest  known  land  shell,  J'upa  vetusta, 
in  the  hollow  of  a  StgHiaria.  But  it  was  chiefly  in 
bringing  a  thorough  knowledge  of  European  geology 
to  bi»r  upon  the  more  wide&  extended  and  maBsLve 
formations  of  the  North  American  continent  that 
Lyell  rendered  immense  service  to  geologists  on  both 
sides  of  the  Atlantic. 

Besides  these  Transatlantic  journeys  Lyell  undertook 
geological  excursions  at  different  times  to  all  parts  of 
the  British  Isles,  to  Belgium,  Switzerland,  Gormany, 
Spain,  Madeira,  and  Teneriffe,  in  which  latter  islands, 
which  he  visited  in  company  with  G.  Hartung,  he  ' 


>  Between  1830  and  1ST2  eleven  editions  of  this  work  were  pub- 
lished, each  60  much  enriched  with  new  material  and  the  resulte 
or  riper  thought  aa  to  form  a  complete  history  of  the  pronen  of 
seoltwf  during  that  interval.  Only  a  few  days  before  hu  death 
Sir  Charles  fin: 
1876. 


KTlsing  the  tAb  edition,  which  appeared  in 
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aoeumnlated  mach  valuaUe  evidenoe  on  the  age  and 

depomtioa  of  lava-beds  and  the  fonuation  of  volcanic 
ooaea.  He  also  rerimted  Sicily  in  1858,  when  hei  made 
BDch  ohsenrations  upon  the  stniotnre  of  Etna  as  en- 
tirely refuted  the  toeoiy  of^"cTatan  of  elevation" 
upheld  by  Von  Buch  and  Elie  de  Beaumont  (see 
Rmt  Soc  Proc,  1859). 

I^ydl  Teoraved  the  honor  of  knighthood  in  1848,  and 
was  created  baionet  in  1864,  in  which  ^ear  he  was 
president  of  the  British  Association,  meeting  at  Bath. 
His  servioes  to  the  science  of  geology  were  now  uni- 
Texaally  recognized  both  at  home  ana  abroad,  and  he 
was  a  member  of  almost  every  Continental  and  Ameri- 
can  Society.  He  was  elected  corresponding  member 
of  the  French  Institute  and  of  the  Boyal  A<^emy  of 
Sciences  at  Berlin,  and  created  a  knight  of  the  Prus- 
sian Order  of  Merit. 

During  the  latter  years  of  his  life  his  ught,  always 
weak,  fauLled  him  altogether,  and  he  became  very  fee- 
ble.   He  died  on  February  22,  1875,  in  his  seventy- 

8*  ^fath  year,  and  was  buried  in  Westminster  Abbey. 
IS  funeral  was  attended  an  immense  oonoontse  of 
public  men,  all  his  personal  friends ;  for  by  young  and 
old  the  veterui  master  of  geolo^  was  deeply  loved 
and  revered.  His  gentle  nature,  nis  intense  love  of 
truth,  his  anxiety  to  help  and  encourage  those  who 
cultivated  his  favorite  science,  endeared  him  to  all  who 
approached  him:  while  the  extreme  freshness  of  his 
mind  kept  him  free  from  that  dogmatism  which  is  so 
often  the  accompaniment  of  old  age,  and  enabled  him 
to  accept  and  appreciate  heartily  the  work  of  younger 
men. 

In  order  to  appreciate  justly  the  Infloence  of  Lyell's 
works  apon  Uie  geology  of  the  19tli  centnry,  it  is  necessary 
to  bear  in  mlod  what  was  the  ■toter  of  knowledge  upon 
this  midfeet  at  the  time  when  he  entered  the  field  In  1BS2. 
The  rival  schoob  of  Werner  and  Hutton  were  then  at  the 
height  of  their  famons  contest,  and,  while  the  vehement 
diacusions  between  the  Neptanists  and  Vulcsnists  gave  an 
impetus  to  thestady  of  rock-maosca,  the  one  tme  principle 
opon  which  Hatton  himself  had  so  strongly  insikted  had 
dropped  into  oblivion,  namely,  that "  In  examining  things 
present  we  have  data  from  which  to  reason  with  regard  to 
what  has  been,"  and  that  therefore  we  have  no  need  to 
Imagine  othw  caases  than  those  now  in  action  to  aoconnt 
for  Uie  post.  Meanwhile  a  reaction  against  the  speculative 
discussions  which  bad  so  long  occupied  the  world  Inclined 
mwty  of  the  leaders  of  geological  stndy  to  confine  them- 
selves to  the  collection  of  facto,  and  the  science  became  for 
a  time  a  mere  branch  of  mineralogy,  which  though  most 
valoable  In  laying  a  tme  firandation,  was  quite  inadequate 
to  deal  with  the  earth's  history,  since  It  took  little  or  no 
account  of  organic  remains,  and  their  real  significance  was 
not  in  the  least  understood.  Both  in  England  and  France, 
however,  materials  were  being  accumulated  which  pre- 
,  pared  the  way  for  a  wider  basis.  In  1799  William  Smith, 
travelling  over  England,  first  grouped  the  formations  ac- 
cording to  the  fossils  contained  in  them,  and  in  1815  he 

SDbUshed  his  geological  map  of  England,  thus  making  the 
ist  step  in  stiatigiapbical  geology ;  and  almost  aimulta- 
neoosly,  in  162S,  Cavier's  restotations  of  the  extinct  mam- 
malia pf  the  Paris  basin,  and  lAmarck's  classification  of 
ncent  and  fossil  shells,  gave  the  first  impulse  to  paleon- 
tology.  Bat  the  older  schools  of  geologists,  hampered  by 
preconceived  theories,  were  not  prepared  to  make  full  use  ' 
of  the  new  liicts.  Covier  himself,  while  insisting  on  the 
value  of  fooidls  in  the  ohronologr  of  the  earth,  yet  re- 
tained all  the  old  notions  of  sudden  and  violent  oonvnl- 
dons,  attributing  the  destruction  of  the  fauna  of  the  Paris 
basin  u>  the  deluge,  or  to  the  bursting  of  lakes  caused  by  a 
vndden  revolution  of  the  globe;  and  in  like  manner  Buck- 
land,  Sedgwick,  and  thtir  compeers  Btlll  explained  every- 
thing  by  the  diluvial  theory,  attributing  the  erratic 
blocks  strewn  over  the  Continent  to  the  univetHal  deluge, 
and  accepting  as  demonstrated  Elie  de  Beaumont's  theory 
of  the  sudden  elevation  of  mountain  chains.  Sedgwick 
in  his  address  to  the  Cteological  Society  in  1834  even 
qioke  confidently  of  the  extinct  forms  in  geological  strata 
M  "indications  of  change  and  of  an  adjusting  power 
altogether  different  from  what  we  commonly  understand 
by  uie  laws  of  nature." 

To  shake  off  the  influence  of  preconceived  opinions  such 
as  these  there  wss  needed  a  frew  impartial  mind  capable 
of  apprednting  the  evidence  which  had  been  accumula- 


ting during  the  past  thirty  rears,  and  especially  alive  to 
the  discoveries  of  palMontology.  These'  reqniutes  were 
found  In  Lyell.  Hisearlystndyof  nataralhistorygavebim 
advantages  possessed  by  few  of  his  contemporaries,  while 
the  clear  insight  and  cum  j  udgment  for  which  he  was  thus 
early  renuu^ble  led  him  alone  of  the  younger  school  of 
geologiitB  to  grasp  the  truth  enunciated  by  Hutton  of  the 
power  of  gradual  changes  toprodnce  great  results  if  only 
time  enough  be  allowed.  This  truth  he  illustrated  wiu 
such  a  weaith  of  facts,  derived  from  hia  own  observatimi 
and  that  of  others,  that  in  the  first  edltionsof  the  Primti- 
vita  we  find  sketched  in  broad  outline,  and  demonstrated 
by  actual  examples,  nearly  all  those  ntndamental  truths 
which,  though  often  vehemently  opposed  at  the  time,  have 
now  become  so  much  the  accepted  basis  of  geology  that  Ife 
is  difflcalt  to  realize  how  novel  they  were  in  1830. 

Even  the  opening  historical  diapteni  cut  boldly  at  the 
root  of  catastrophic  geology  by  showing  howthepr^udioea 
concerning  the  short  duration  of  past  time  on  the  globe 
bad  led  men  to  the  mistaken  conclusion  that  "centuries 
were  implied  where  the  characters  imported  thousands  and 
thousands,  where  the  language  of  nature  signified  mil- 
lions ";  and  the  arguments  for  the  uniform  action  of  nature 
followed  with  overwhelming  force,  as  Lyell  proceeded  to 
lay  under  contribution  all  countries  of  the  world  to  show 
bow  the  face  of  the  earth  Is  now  being  iJtered  by  rivers, 
torrents,  springs,  cnrrrats  and  tidea^  volcanoes  and  earth- 
quakes. 

In  the  second  volume  the  changes  in  the  organic  world 
were  used  to  teach  the  same  lesson.  The  proo&  of  ex- 
tinction of  specific  forms  in  historical  times  were  accumu- 
lated to  explain  that  the  presence  of  extinct  forms  in 
geological  formations  was  the  efi^t  of  gradual  causes  and 
not  of  sudden  and  violent  catastrophes,  while  the  tranouil 
imbedding  of  organic  remains  now  in  progress  was  usea  to 
strengthen  the  previous  argument  derived  from  inorganic 
causes  for  the  slow  and  gnidoal  accumulation  of  fossilife- 
rons  strata.  It  was  in  this  volume  that  Lyell  made  in 
1830  his  celebrated  attack  upon  Lamarck's  theory  of  the 
transmutation  of  species,  and,  though  this  has  often  been 
held  as  a  want  of  appreciation  on  bis  part  of  the  argu- 
ments of  the  great  naturalist,  yet,  as  wo  Bball  see  presently, 
it  was  really  a  carious  illustration  of  the  impartiality  of 
Lyell's  mind  (though  acting  under  what  he  himself  would 
have  called  the  influence  of  "  inherited  belief")  that  this 
theory,  so  eminently  calculated  to  harmonize  with  bis  own 
views  of  the  power  of  minnte  causes  to  work  appreciable 
change,  was  r^ected  by  him  because  it  rested  upon  an  as- 
sumption of  a' law  of  innate  progressive  development, 
which  could  not  be  shown  to  be  ui  accordance  with  natural 
foots. 

The  third  volume  of  the  JVfn«pI«a,  which  did  not  »- 
pear  till  two  years  later,  completed  the  task  which  Lyell 
had  set  himself,  by  interpreting  the  fragmentary  record 
which  remains  to  us  of  the  successive  geological  formations 
of  the  earth's  crust  with  their  imbedded  remains  and  the 
associated  volcanic  rocks,  and  thus  restoring  as  for  as  pos- 
sible the  ^t  history  of  the  earth.  Through  all  ite  suc- 
cessive editions  this  volume  has  remained  the  staodaid 
text-book  of  geological  history,  as  its  two  predecessors  have 
of  the  philosophical  principles  of  the  science. 

8d  Immediate  was  the  eflTect  of  this  remarkable  work 
that  from  the  time  of  its  publication  the  earlier  cosmogo- 
nies disappeared  from  the  field,  and  even  Cnvier'a  TWry 
of  tA«  Eartk  neverreached  another  edition.  Yet,  although 
geologists  began  insensibly  to  follow  the  lines  which  Lyell 
had  marked  out,  they  were  long  in  receiving  the  principles 
upon  which  these  were  founded.  Sedgwick,  in  tlie  address 
already  quoted,  while  pronouncing  a  eulogy  on  the  book 
as  a  whole,  regretted  that  "  fxam  the  very  title-page  of  his 
work  Mr.  Lyell  seems  to  stand  forward  as  the  champion  of 
a  great  leading  doctrine  of  the  Huttonian  hypothesis,"  i.  a., 
the  explanation  of  former  changes  by  reference  to  causes 
now  in  operation;  and  Lyell's  oldest  ftriend  and  fellow- 
laborer  Hurchison  remained  to  the  last  the  exponent  of  the 
converse  truth,  that  we  have  no  evidence  forbidding  the 
possibility  of  a  greater  intensity  of  the  forces  in  action 
during  past  periods.  This  form  of  catastrophic  geolo^ 
has  indeed  always  prerailed  upon  the  Continent,  and  stul 
does  so  In  a  gr^  degree.  There  is,  however,  nothing 
necessarily  antagonistic  in  the  two  theories ;  and,  if  LyeU 
in  his  earlier  years  accentuated  perhaps  somewhat  too 
strongly  the  necessity  for  making  unlimited  drafts  upon 
the  "bank  of  time,"  as  he  often  celled  it,  to  the  excloncm 
of  intcoosifled  volcanic  or  aqueous  action,  it  was  because  he 
had  to  combat  the  opposite  and  deeply-rooted  error. 

Between  the  year  1653,  when  the  9th  edition  of  the 
Pfiuciplet  was  published,  and  1863,  when  he  "  read  his  re- 
cantation," as  he  himself  would  sometimes  express  it,  In 
the  ^liiM«mfv  of  Mm,  the  discovery  of  the  flint  implements 
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■■nnlitftfl  with  bones  of  NCtinot  at  Abbeville, 

and  ii^bMqaently  in  Om  valley  tit  tiie  Thamei  and  ebe- 
where,  thniw  an  entirely  new  light  npon  the  data  of 
haman  existence  npon  the  earth,  allowing  &r  more  time 
for  the  dfiTelopment  of  the  nnmeroiu  varietieB  <rf  man- 
kind than  had  hitherto  been  soppased  ponibls.  In  con- 
Jnnetion  with  theaa  dieeoveriee  oame  alio  the  evidenoe 
addaced  by  Darwin  and  Wallace  of  the  action  of  natural 
oanses  in  prodoeing  modifloatlonB  in  living  forms, — thus 
flying  the  very  ume  princi^  to  oigwiie  life  which 
Hntton  and  I^rell  had  used  to  vr^aiix  the  gradnal  modi- 
fication of  the  earth's  snrbee.  Then  it  was  that  Lyell, 
who  had  r^ected  Lamarck's  theory  beeaosa  it  rested  on  a 
poiely  imaginary  law  of  innate  progreasi're  development, 
at  once  accepted  "  natural  selection  "  as  a  vera  etaua  help- 
ing to  explain  those  evidenoeo  of  the  gradual  chwge  in 
organic  forms  presented  in  ancoeesive  geological  forma- 
tions. By  recognizing  the  valne  of  the  new  principle,  and 
incorporating  its  resnlts  in  his  Prineiple;  Lyell  completed 
in  1872  in  a  niller  sense  than  he  had  contemplated  in  1850 
the  task  of  **  explaining  former  chuigea  of  the  earth's 
mrfooe  (including  the  histoxy  of  its  liTing  inhabitants)  by 
reference  to  causes  now  in  action":  while  at  the  same 
time  he  gave  to  his  original  conception  that  element  of 
expansion  and  liability  which  was  alone  needed  to  en- 
sore  Its  continued  influence  and  the  pemunent  celebrity 
of  its  author. 

Besldea  his  books,  Lyell  contribated  ■eventy.fllx  geological  pa- 
pen  to  various  soclenes.  The  only  authorities  yet  publlabed 
for  Us  Ulb  are  £(re  and  leUen  qf  *r  CAoriet  LtfdL  im,  edited 
by  Mia.  I^ell,  and  the  obituary  notloes  In  1838  w  the  Bwal  and 
e&erSodbttes.  (A.B.B.) 

LYLY,  or  LtLhr,  or  Ltlie,  John  (15S3-1606),  the 
famous  author  of  £/upkuea,  was  bom  in  Kent  in  1553 
or  1554,  At  the  of  Bizteen,  aooording  to  Wood,  he 
became  a  student  of  Mudalen  College,  Oxford,  where 
in  due  time  he  proceeded  to  his  baohelor's  and  mas- 
ter's degrees  (1573  and  1575),  and  from  whence  we  find 
him  in  1574  applring  toliord  Boivhley ' '  for  the  queen's 
letters  to  Ma^alen  College  to  admit  nim  fellow.  '  The 
fellowship,  however,  was  not  granted^  and  Lyly  shortly 
afler  left  the  university.  He  complains  of  what  seems 
to  have  been  a  sentence  of  mstioation  passed  upon  him 
at  some  period  in  his  academical  career;,  in  his  address 
to  the  gentlemen  scholars  of  Oxford  affixed  to  the  sec- 
ond edition  of  the  first  iwrt  of  Euphwsa,  but  in  the  ab- 
sence of  any  further  evidence  it  is  impossible  to  fix 
either  its  date  or  its  cause.  If  we  are  to  beUere  Wood, 
he  never  took  kindly  to  the  pro|>er  studies  of  the  uni- 
versity. "  For  so  it  was  that  his  genius  being  natu- 
rallv  bent  to  Uie  pleasant  paths  of  poetry  (as  ii  Apollo 
bad  given  to  him  a  wieaOi  of  his  own  bays  without 
snatching  or  struggling)  did  in  a  manner  neglect  aca- 
demical studies,  yet  not  so  much  but  that  he  took  the 
den-ees  in  arts,  that  of  master  being  oompleated  1575." 
Alter  he  left  Oxford,  where  he  baa  alr^dy  the  repu- 
tation of  "  a  noted  wit,"  Lyly  seems  to  have  attached 
himself  to  Lord  Burghley.  '^This  noble  man,"  he 
writes  in  the  "  Glasse  for  ISurope,"  in  the  second  part 
ofEig>huet  (1580),  '*I  found  so  readv  being  bat  a 
vtnui^  to  do  me  good,  tliat  neyther  I  onght  to  fbr- 

St  him,  neyther  cease  to  pray  for  him,  that  as  be  hath 
e  msdom  of  Nestor,  so  he  may  have  the  age,  that 
having  the  policies  of  Ulysses  he  may  have  his  honor, 
worthy  to  lyve  long,  by  whom  so  many  lyve  in  quiet, 
and  not  unworthy  to  be  advanced  by  whose  care  so 
many  have  been  preferred. ' '  Two  years  later  we  i>os- 
sess  a  letter  of  Lyly  to  the  treasurer,  dated  Julyi  1582, 
in  which  the  writer  protests  Ujfainst  some  undefined  ac- 
cusation which  had  brought  him  into  trouble  with  his 
patron,  and  demands  a  personal  interview  for  the  pur- 
pose of  clearing  his  character.  What  the  further  re- 
lations between  them  were  we  have  no  means  of  know- 
ing, but  it  is  clear  that  nather  from  Boxghle^  nor  from 
(be  queen  did  Lylv  ever  receive  uy  substantial  patron- 
age. In  1 578  he  Degan  his  literary  career  by  the  oom- 
nosition  of  Eimhues,  or  the  Anatomy  of  Wit,  which  was 
Eoensed  to  Oabriel  Cawood  on  December  2,  1578,  and 
pt^lii^ed  in  the  spring  of  1579.  In  the  same  year  the 
author  was  incorporated  M.  A.  at  Cambridge,  and  pos- 
nUy  saw  his  hopes  of  court  advancement  dashed  by  the 
appmntment  in  July  of  Edmund  Tylney  to  the  office 


of  master  of  the  revels,  a  post  at  whioh,  as  he  remind* 
the  qneen  some  yean  later,  he  had  all  along  been  en- 
couraged to  "aim  his  oouisee."  JEiaJiue»aiMlu$  Una- 
land  appeared  in  1580,  and,  like  the  first  part  of  tbfr 
book,  won  immediate  popularity.  For  a  time  I^lf  was 
the  most  aoooeasfiil  and  nsbionahle  of  EDgUsh  wnteni 
He  was  hailed  as  the  author  of  "  a  new  Enffliah,"  as  a 
"  raffioeur  de  TAnglois ;"  and,  as  Edmund  Blount^  the 
editor  of  his  plays,  tells  us  in  1632,  "that  beautie  in- 
oourt  which  oomd  not  pariey  Euphuism  was  as  little 
regarded  as  she  which  nowe  there  spe^es  not  French. ' ' 
After  the  publication  of  Ilupkuea.  however,  Lyly  8eem» 
to  have  entirely  deserted  the  novel  form  himself,  whicb 
passed  into  the  hands  of  his  imitators,  and  to  have 
thrown  himself  almost  exclusively  into  play-writing, 
probably  with  a  view  to  the  mastership  of  revels  when- 
ever a  vacancy  should  ooour.  Eight  plays  by  him  were 
probably  acted  before  the  queen  by  t£e  ehildren  of  the- 
Chapel  Royal  and  die  ehildrrai  of  St  Paul's  between 
the  years  1584  and  1589,  one  or  two  of  them  being  re- 
peated before  a  popular  audience  at  the  Blacktriais- 
Theatre.  Th«r  brisk,  lively  dialogue,  classical  color, 
and  fre(]uent  alluwons  to  pereong  and  events  of  the  day 
maintained  that  populanty  with  the  court  which  JEur 
phvet  had  won.  In  1589  Lyly  published  a  tract  in  tha- 
Martin  Maxprelate  controversy  called  Pajipe  with  a» 
hatchet, 
this 

time   ^   .   ^   ^  

Elizabeth.  The  two  petitions,  transcripta  of  which  are 
extMil  unong  tlie  Harldan  A^S.,  are  undated,  but  in 
Uie  first  of  them  lie  spei^  of  having  been  ten  years 
hanging  about  the  court  in  hope  of  preferment,  and  i» 
Oie  second  he  extends  the  period  to  thirteen  years.  It 
may  be  ooinectured  with  great  probability  that  the  ten 
years  date  from  1579,  when  Edmund  lyliiey  ap- 
pointed master  of  the  revels  with  a  tadt  understanding 
that  Lyly  was  to  have  the  next  reversion  of  the  post. 
'  *  I  was  entertuned  your  Majestie's  servaun t  by  your  own- 
gratious favor,"  hesays,  "strengthened with oondidons 
that  I  should  ayme  aU  my  ooiuses  at  the  Revells  (I  dare 
not  say  with  a  promise,  but  with  a  hopeful  Item  to  the 
Beverdon)  for  whioh  these  ten  yeres  1  have  attended 
mth  an  unwearyed  patience."  But  in  1589  or  1590- 
the  mastership  of  the  revels  was  as  &r  off  as  ever,-;- 
lyinoy  in  fact  held  the  post  for  thirty-one  years, — and 
that  Lyly's  petition  brought  him  no  compensation  in 
other  aireotions  ma.y  be  inferred  from  the  second  peti- 
tion of  1593.  "Thirteen  yeres  your  highnes  semnt 
but  yet  nothing.  Twenty  fiieinds  that  though  they  saye- 
they  will  be  sure,  I  finde  them  sure  to  be  slowe.  A  thou- 
sand hopes,  but  all  nothing ;  a  hundred  promises  but 
yet  nothing.  Thus  casting  up  the  inventory  of  m^ 
friends,  hopes,  promises^  and  tymes,  the  gumma  totalu- ' 
amounteth  to  just  nothmg."  What  may  have  been 
I^^'s  subsequent  fortunes  at  court  we  do  not  know. 
£amund  Blount  says  vagndy  that  Elisabeth  "grao^ 
and  rewarded  "  him,  but  of  this  there  is  no  other  evi- 
dence. After  1590  his  worius  steadily  declined  in  infiu- 
ence  and  reputation ;  other  stars  were  in  possession  of 
the  horizon ;  and  so  far  as  we  know  he  died  poor  and 
n^leoted  in  the  early  part  of  James  I.'s  reign.  He 
was  buried  in  London  at  St  Bartholomew  ^e  Less  on- 
November  20, 1606.  He  was  married,  and  we  hear  of 
two  sons  and  a  daughter. 

CbsicdfM.— In  1632  Edmund  Blount  published  "Six  Court 
OnoediflS,"  including  Endynion,  Sappho  and  Pkao,  Alexander 
and  ChmponM,  IGdM,  Stofher  Bomoie,  and  GoOiitAaa.  To 
these  should  be  added  the  IFosMa  m  Q>»  JToons  (Lyly** 
earliest  pl^,  to  Jndge  tnm.  a  passage  In  the  pnlogne  sod 
thereftne  earlier  than  1B84,  the  date  of  AUxamdtr  and  Cam- 
paapa),  and  Lwtft  Metavwrphotia,  flnt  printed  in  1601.  Of 
these,  all  bnt  the  last  are  in  prose.  A  Warning  for  Faira 
Women  (1599)  and  The  Maid'a  MeiamorphotU  (1600)  hav» 

1  The  evidence  for  his  sutliOTShip  may  be  finmd  in  Qabrlel 
Hfuvey's  Pterafi  Supererogation  (written  November,  1&8B,  pub- 
lished 1.U3),  In  Nash's  BaoevUlt  youloSaffron  Walden  (IMe),  an<K 
In  various  ollusioci  In  Lyly's  own  plays.  See  Mrbolfs  JX» 
stotfe  froi«i  <^  Ato        vol  L  p.  aOi 
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been  attribated  to  L7I7,  bat  on  kltogether  inBoiBoient 
noonds.  The  flnt  editiims  of  all  these  pli^  wen  iaraed 
betirean]68Aaiidlfl01,aiidthe  nu^oritr  <^  them  betweea 
1684  and  158S,  In  what  were  Lyly's  moat  soeoeBftil  and 
pt^alar  Tean.  HU  importance  aa  a  dramotut  haa  been 
Tory  diiforeatir  estimated.  Prof.  Hinto  deniee  him  an7 
iqmeidable  Influence  npon  onr  Uteiatnre,  while  Ptofeswr 
wai^  on  the  other  aaad,  rightly  belieTea  his  work  to 
haiw  had  a  creat  effect  upon  the  development  of  diama^e 
dialovne,  and  the  prose  drama  in  general.  Lyly's  dUlwae 
la  atUl  a  long  way  mmoved  from  the  dialogae  of  Shue- 
apeare.  But  at  the  same  time  it  is  a  great  advance  in  ra- 
pidity and  resource  upon  anything  which  had  gone  before 
It ;  it  lepresents  an  important  step  In  English  dramatic  tat. 
His  nimbleness,  and  the  wit  which  atmggies  with  his  ped- 
an  try,  foond  their  fhll  development  in  the  dialogne  of 
NiM  and  MtuhAdo  about  Notkinf,  inab  a8"lCar- 
lowe's  mi^tr  line"  led  up  to  and  waa  eullpaed  by  the 
majesty  and  mnsie  of  Shakespearian  pasdon.  .One  or  two 
of  the  songs  latrodoced  into  his  plays  are  Justly  fbmoiu, 
and  show  a  real  lyrical  gift.  Nor  in  estimating  his  dra- 
BUtle  position  and  his  effect  upon  his  time  most  it  he  for- 
gotten that  his  daiBical  and  mythological  plots,  flsvorlM 
and  doll  as  they  woald  be  to  a  modern  andlence,  were 
charged  with  interest  to  those  courtly  hearera  who  saw  in 
Midas  Philip  II.,  Elizabeth  in  Cynthia,  and  perhaps  Leicos- 
ter*!  UDwelcoine  marriage  with  Lady  Sheffield  In  the  love 
aflkir  between  Endymion  and  Tellua  which  brings  the 
fitrmMr  under  Cynthia's  displeasare.  Aa  a  matter  of  ftct 
his  repatation  wd  popularity  as  a  play-writer  were  consid- 
erable. Gabriel  Harvey  dreaded  lest  Lyly  should  make  a 
fi»f  upon  their  ooarrel;  Meres,  as  is  well  known,  places 
him  among  "the  host  for  comedy;"  and  fien  Jonson  names 
him  among  those  fbremost  rivals  who  were  "  outshone  "  and 
oatming  by  Shakespeare. 

ihipluiei. — It  was  not,  however,  as  a  dramatist,  but  aa  the 
author  of  Euphuet,  that  Lyly  made  most  mark  upon  the 
Elizabethan  world.  His  lui^  amused  the  court  circle,  but 
^e  "  new  English**  of  his  novel  threatened  to  permanently 
change  the  course  of  English  style.  The  plot  of  Eupkues 
is  extremely  simple.  The  hero,  whose  same  may  very 
Msaibly  have  been  suggested  by  a  passage  in  Ascham'a 
Sdiatl-iuuler,  is  introduced  to  us  as  still  In  mmdage  to  the 
ibUiea  of  youth,  "  preferring  foncy  before  firiends,  and  this 
aresent  humor  before  honor  to  come."  His  travels  bring 
nim  to  Naples,  where  he  &lle  in  love  with  Lucllla,  the 
Sovemor's  light-minded  daughter.  .Loeilla  is  already 
pledged  to  Binfanes's  ftieiuf  Philantna,  bnt  Euphnes's 
passion  betrays  his  Mendahip,  and  the  old  lover  finds  hlm- 
aelf  thrown  over  by  both  friend  and  mistress.  Euphnes 
himself,  however,  is  very  soon  forsaken  for  a  more  attrac- 
tive suitor.  He  and  Phiiautos  make-up  their  qnarrel,  and 
Eophnea  writes  his  fklend  "  a  cooling  oard,"  to  b«  *'  aj^lied 
to  all  loveia,"  which  is  so  severe  upon  the  fhir  sex  that 
Z^ly  feels  it  necessary  to  balance  it  by  a  sort  of  apology 
addressed  "  to  the  grave  matrons  and  honeet  maidens  of 
ItUy."  Ehiphues  titien  leaves  Naples  for  his  nativeAthens, 
where  he  ^vea  himself  up  to  study,  of  which  the  flnt 
ftoits  are  two  long  treatises  tho  first  "Eophues  and  his 
XiphcBbns,"  a  disquisition  on  the  art  of  education  addressed 
to  parents,  and  the  second,  "Euphnes  and  Atheoo,"  a  dis- 
cosion  of  the  first  principles  of  religion.  The  remainder 
of  the  book  is  filled  up  with  correspondence  between  En- 
|Ainei  and  his  friends.  We  have  letters  from  -  Euphnes  to 
rhUautus  on  the  death  of  Lnoilla,  to  another  friend  on  the 
death  of  his  daughter,  to  one  Botonio  "  to  take  his  exile 
patirat^,"  and  to  the  youth  Alcius,  remonstrating  with  him 
«n  Ua  had  behavior  at  t^e  university.  Finally  a  pair  of 
letters,  the  flnt  from  Uvia  "at  the  empen»'s  court  to 
£upbnes  at  Athens,"  answered  by  "Euphnes  to  Livia," 
wind  up  the  first  pt^  and  annonnce  to  ns  Euphnes's  in- 
tention of  visiting  lAgland.  An  addreos  from  Lyly  to 
Lord  Delawarr  is  affixed,  to  which  waa  added  In  theseoend 
edition  "An  Address  to  the  Oentleman  Sdiolan  of  Eng- 
land." 

Eupkita  a»d  hU  Engtund  is  rather  longer  than  the  first 
part.  Euphuea  and  Philaatos  tnvei  from  Naples  to  Eng- 
bnd.  They  arrive  at  Dover,  halt  fbr  the  night  at  Fidurs 
house  at  Oanterbury,  and  then  prooeed  to  London,  where 
they  make  ooqnaintance  with  Surius,  a  young  English  gen- 
tleman of  great  birth  and  noble  blood ;  Psellns,  an  Italian 
DoUeman  reputed  "  great  in  magick  ";  Martina,  an  elderly 
bil^ishman ;  Osmilla,  a  beautiful  Eagllah  girl  inaignlfi- 
eant  &mily ;  I«dy  Flavla  and  her  niece  Frannoea.  After 
Aidless  correspondence  and  conversation  on  all  kinds  of 
topics,  Euphuea  is  recalled  to  Athens,  and  from  there  corre- 
sponds with  his  friends.  "  Euphnes*  Olaase  for  Europe"  is 
a  flattning  desoriptitm  of  England  smt  to  Uvla  at  Naplea. 
It  ia  the  most  Intenitlng  portion  of  the  boc^  and  throws 
tii^tuponon»(«  two  pointsofLyly'a  own  biography.  The 


author  naturally  seised  the  opportunity  for  p»ing'his 
inevitable  tribute  to  the  queen,  and  pays  it  in  his  most 
exalted  style.   "O  fortunate  England  that  hath  sueh  a 

aueene,  ungrstefull  if  thou  praye  not  for  hir,  wi^ed  If 
liou  do  not  love  hir,  miserable  if  thou  lose  hirl " — and  se 
on.  The  book  ends  with  Philautos's  announcement  of  his 
marriage  to  Fraunces,  upon  which  Enphnes  sends  charae- 
teristic  congiatulationE  and  retires,  tcnrmented  in  body 
and  grieved  In  mind,"  to  the  Mount  ot  Silexedra,  "  where 
I  leave  him  to  his  musing  or  Muses." 

Such  is  a  brief  outline  of  the  book  which  for  a  time  set 
the  &shion  for  English  prose.  Two  editions  ot  eadi  part 
appeared  within  the  first  year  after  publioathm,  and  thirteen 
editions  of  both  are  enumerated  by  Mr.  Arber  up  to  1696,  - 
after  which,  with  the  exception  of  a  modernised  version 
1718,  Euphua  waa  never  reprinted  until  1868,  when  Mr. 
Arber  took  it  in  hand.  The  reasons  for  its  popularity  are 
not  flir  to  80^  As  far  as  matter  waa  oonoraned  it  fell  ia 
with  all  the  prevailing  literary  fiuhitms.  Its  long  disqui- 
sitions on  love,  religion,  exile,  women,  or  education,  on 
court  life  and  country  pleasures,  handled  all  the  most  fa- 
vorite topics  in  the  secularized  speculation  of  the  time ;  its 
foreign  background  and  travel  talk  pleased  a  society  <tf 
which  Lyly  himself  said  "tnfio  and  travel  hath  woven 
the  nature  of  all  nations  into  oum  and  made  this  laud  like 
arras  full  of  device  which  waa  broadcloth  full  of  work- 
manship ; "  and,  although  Lyly  steered  dear  in  it  of  the 
worst  claMlral  pedantries  of  the  d^,  the  book  waa  mote 
than  snfficiently  steeped  in  classical  learning,  and  based 
upon  classical  material,  to  attract  a  literary  circle  which 
was  nothing  if  not  humanist.  A  large  proportion  of  its 
matter  indeed  was  drawn  from  classical  sources.  The  gen- 
enl  tone  of  aententioua  moralizing  ma^  be  traced  to  Pln- 
tarchjfrwn  whom  the  treatise  on  education,  "  Endues  and 
his  Ephcabus,"  and  that  on  exile,  "  Letter  to  Botonio  to 
take  his  exile  patiently,"  are  literally  translated,  ss  well 
as  a  number  of  other  shorter  passages  either  taken  direct 
from  the  Latin  versions  or  from  some  of  the  numerous 
English  translations  of  Plutarch  then  current.  The  innu- 
merable illustrations  based  upon  a  kind  of  pseudo  natural 
history  are  largely  taken  from  Pliny,  while  the  mytiiology 
Is  that  of  VirgU  and  Ovid. 

It  was  not  the  matter  of  Euphuet,  however,  so  much  as 
the  style  which  made  it  bmous.  The  sources  of  Lyly's 
peculiar  style  have  only  recently  been  satisfactorily  traced 
by  a  German  scholar,  Dr.  Landmann,  whose  interesting 
and  well  arranged  pamphlet  we  need  do  little  more  than 
summarize  (Lmdmann,  Per  Et^htutrntu,  tern  TTcsm,  aebue 
QveOe,  trine  Gaekit^  etc,  Oiessen,  1881).  What,  asks  Dr. 
Landinann,  is  Euphuism,  properly  BO  called?  The  term  till 
now  has  been  generally  used  as  if  it  included  all  the  affected 
modes  of  speaking  and  writing  in  vogue  in  England  during 
the  16tii  century.  It  has  even  been  made  to  cover  all  the 
corruption  of  Eingllsh  taste  from  Surrey  to  Drydeu ;  and 
the  common  mode  of  explaining  it  has  been  to  say  that  it 
was  a  mere  "  exaggeration  of  the  Italianating  taste  which 
had  begun  with  the  revival  of  our  poetical  literature" 
under  Henry  VIII.  In  reality,  however,  EKpkw*  has  very 
little  to  do  with  the  other  aflbctations  of  the  time.  Ihl 
chief  characteristics,  to  quote  Dr.  I^dmann,  are  "  a  pecu- 
liar combination  of  antithesis  with  alliteration,  assonanoe. 
rhyme,  and  play  mwn  words,  a  love  for  the  conformity  and 
oorreapondenoe  01  puallel  smtences,  and  a  tendency  to 
accumulate  rhetorinl  figures,  sueh  as  climax,  the  rhetorical 
question,  objections  and  refutations,  the  repetition  of  the 
same  thought  in  otiier  forms,  «tc"  .  To  this  may  be  added 
constant  references  to  antiquity  and  a  great  fondness  for 
comparisons  dtawn  from  a  sort  of  fkbulous  natural  history. 
On  the  other  hand  the  style  is  free  fh>m  what  Puttenham 
calls  "  mingle  mangle,"  that  is  to  say,  fW>m  the  pedantic 
and  indiscriminate  use  of  foreign  or  Latinized  words,  and 
alao  firom  the  hyperbolical  extravagances  of  the  Petrareh- 
lans.  lily's  peculiarities  are  those  of  syntax  and  oon- 
■tmction  rather  than  of  phraseoltwy.  Compared  to  that  of 
the  Surrey  stdiool,  his  diction  is  simple  and  direct,  and  he 
hjypBftlf  declares  that  he  does  not  pretend  to  please  those 
"  Englishmen  who  desire  to  heare  finer  speech  than  ths 
language  wUl  dllowe,"  that  is  to  say,  the  lovers  of  the  Ital- 
ianate  drenmlocittiona  which  ruled  English  poetry  from 
Surrey  to  Spenser.  His  work  then  is  not  simply  to  be  re* 
garded  aa  the  ontcomeof  the  classical  and  Italian  infloeuce 
at  work  in  England  since  the  begioniugof  the  century.  It 
has  indlvi^al  features  which  nave  to  be  accouuted  for, 
and  which  have  now  been  traced  with  certainty  by  Dr. 
Landmann  to  the  influence  of  one  foreign  author — Don 
Antonio  de  Gukvasa  {q.  v.).  Guevara's  chief  work  was  JEZ 
Libn  Aitno  de  Marco  Amretio  (1529),— a  sort  of  historical 
romance  based  upon  Plutarch  and  npon  Marcus  Aureliua's 
MediUaiont,  the  obioct  of  which  was  to  produce  a  "  mirror 
for  princes,"  of  the  kind  so  popular  throoghont  the  Ben^»- 
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Mnoe.  Within  the  jtta  of  Its  pabltoation  Qnevar*  lma«d 
an  enluved  edition  of  his  book,  calling  it  Ltbro  da  Ein- 
paradar  Shno  AurtUo  am  rdox  ds  JVtnefpM;  ud  a  namber 
of  fresh  editions  and  of  tnuuUtiona  Into  aLmoat  every  Eu- 
ropean langoage  followed.  The  book  became  almost  imme- 
dlaWr  popular  in  England.  The  first  edition,  or  rather  a 
Frenon  version  of  It,  was  translated  into  English  by  Lord 
Bemeis  in  1531,  and  published  in  1534.  Before  1560tw^re 
editions  of  Lord  Bemers's  translation  had  been  printed,  and 
befbre  1678  six  different  translators  of  this  and  later  works 
of  Qnerara  had  appeared.  The  translation,  however, 
which'had  most  in&aencenpoa  English  literature  was  that 
by  North,  the  well-known  translator  of  Platarch,  in  1568, 
called  The  Dial  for  Princst,  Oom^Med  bg  the  Reverend  Father 
Qod  Dm  Antony  of  Quevan,  BvAop  of  Qtiadix,  dw.,  Sng- 
HAed  out  of  tAs  Prendte  Ijf  1%.  NotUl  It  was  ftom  this 
book,  and  &om  certain  other  translations  from  Gaevara,  of 
which  a  full  account  will  be  found  in  Dr.  lAndmsnn's 
pamphlet,  that  L7I7  borrowed  his  peculiar  style,  and  even 
a  certain  small  proportion  of  his  material.  The  sententious 
and  antithetical  style  of  the  Dial  for  Princa  is  aabstantially 
that  of  Eupkaet,  though  Ouovara  on  the  whole  handles  it 
better  than  hia  imitator,  and  has  many  passages  of  real 
force  and  dignity.  The  general  plan  of  the  two  books  is 
■lao  much  Uie  same.  In  t>oth  the  biography  is  merely  a 
peg  on  which  to  hang  moral  disquisitions  and  treatises. 
The  use  made  of  letters  is  the  same  in  both.  Even  the 
names  of  some  of  the  characters  are  similar.  Thus  Gue- 
vara's Ijucilla  is  the  flighty  daughter  of  Marcus  Aurelins. 


Aurelius,  Lyly's  Livia  is  a  lady 
peror,"  of  whom  no  further  description  is  given.  The  9th, 
lOtb,  lltii,  and  12th  chapters  of  the  Dial  for  Prince*  sug- 
gested the  dlscnasicHi  between  Enphnes  and  Atheos,  The 
letter  from  Euphnea  to  Alciua  Is  substantially  the  same  in 
BuUect  and  treatment  as  that  from  Uarcus  Anrelias  to  his 
ne^ew  Epesipo.  Both  Guevara  and  Lyiy  translated  Pin- 
tarch's  work  Dt  Edueatione  lAberorum,  Lyly,  however,  keep- 
ing elosar  than  the  Spanish  author  to  the  original.  The 
use  made  hy  Lyly  of  the  univerrity  of  Athens  was  an  ana- 
chronism in  a  novel  intended  to  describe  his  own  time. 
He  iMrrowed  it,  however,  tnm  Guevara,  in  whose  book  a 
nnlveiaity  of  Athens  was  of  course  entirely  in  place.  The 
"oooUpg  card  for  all  fond  lovers  "and  the  address  to  the 
ladles  and  gentlemen  of  Italy  have  their  coonterparts 
among  the  miscellaneous  letters  by  Guevara  affixed  l>y 
North  to  the  Dial  for  Princea  ;  and  other  instanoce  of  Lyly's 
OH  of  these  letters,  uid  of  two  other  treatises  by  Guevara 
on  court  and  country  li£a,  could  be  pointed  out. 

Lyly  was  not  the  first  to  appropriate  and  develop  the 
Guevaristic  style.  The  earliest  book  In  which  it  was  fully 
adopted  was  A  petite  Pallaeo  of  Pttfie  hit  PUature,  by  George 
Fettie,  which  appeared  in  1576,  a  imdnctioa  so  closely  akin 
to  Evpluua  in  tone  and  style  that  It  is  dlffleott  to  believe  It 
was  not  by  Lyly.  Lyly,  however,  carried  the  style  to  its 
highest  point,  and  made  it  the  dominant  literary  fashion. 
His  principal  followers  in  it  were  Greoie,  Lodge,  and  Nash, 
his  principal  opponent  Sir  Philip  Sidney;  the  Areadia  In 
tact  supplanted  ^^Mi,  and  the  EaphnuUe  taste  proper 
may  be  said  to  have  died  out  about  1590  after  a  Te&n  of 
wme  twelve  years.  According  to  Drayton  It  was  Slants 
cUef  merit  that — 

"  He  did  first  reduce 
Our  tongue  tnm  Lillie'a  writing  then  In  use. 
Talking  of  Stones,  Stars,  Plants,  of  Fishes,  Tljei, 
navlng  with  words  and  idle  simUIes. 
As  th'  Knglleh  Apes  and  very  Zanies  be 
Of  ererTthlnB  that  they  doe  heaie  and  see, 
80  Imitating  ols  redlculous  tricks 
They  spake  and  writ  all  like  meere  lunatlquea." 

Shakespeare,  Dr.  Landmann  maintains,  cannot  strictly 
nieaking  oe  said  to  have  ridiculed  EuphuLnn.  Lovtft  Labor 
Lo*t  is  a  caricature  of  the  Italianate  and  pedantic  fashions 
of  the  day,  not  of  the  peculiar  style  of  Euphuea.  The  only 
certain  allusion  in  Shakespeare  to  the  cnaracteristica  of 
Lyly's  famous  book  is  to  oe  found  in  Henry  IV.,  where 
Falstaff,  playing  the  part  of  the  king,  says  to  Prince  Hal, 
"Harry,!  do  not  only  marvel  where  thou  spendest  thy 
time,  but  also  how  thou  art  accompanied ;  for,  though  the 
camomile  the  more  it  is  trodden  on  the  futer  it  grows,  yet 
youth  the  more  it  Is  wasted  the  sooner  it  wears."  Here 
the  pompous  antithesis  is  evidently  meant  to  caricature 
the  peculiar  Euphuiatlo  sentence  of  court  parlance.  That 
Shakespeare  indeed  was  well  acquainted  with  what  was 
the  court  manual  of  his  youth,  and  at  times  reproducea 
both  Ideas  and  phrases  from  It,  has  been  amply  proved  by 
Mr.  Bnshton,  the  German  critic  Hense,  and  others,  but 
there  Is  no  evidence  of  antagonism  between  the  two 
writeEK  It  mii^t  hava  been  otherwise  had  Lyly's  En^u- 


ism  affected  bis  plays.  Bnt  these  show  little  or  no  trace  of 
Guevara's  influence;  their  faults  are  the  common  fkaltaoC 
Elimbethan  writing,  tnm  naoy  of  whldi  Shakaspean 
himself  was  not  free. 

Bee  Euphuea,  from  early  editions,  by  Bid  ward  Arber,  1868 ; 
Professor  Ad.  Ward's  SimUak  Dramatic  Literature,  i.  151; 
Collier's  Hiatory  of  DramaOo  Poetry,  Ui.  178 ;  John  LiUy  arnd 
Stakeipeare,  by  C.  C.  Hense  In  tiie  JahrhuA  der  dekUaehtm 
Bhakeap.  OeadlatMft,  vols.  vii.  and  viii.  (1872, 1873);  F.  W. 
Fairholt's  Dramatic  Worka  tf  Jokm  IMy,  2  vols.,  1858; 
Bhaikeapeare'a  Euphviam,  by  W.It.Biuliton;  "Eaphuism"  In 
the  Qtuurteriy  Revie»,  1861.  (If.  A.  W.\ 

LTMINQ-TON,  a  nmniaptl  and  nariiamentary  b(W- 
ough  and  seaport  town  of  Hampahire,  England,  is 
ntuated  on  the  Lym  at  its  entrance  to  the  Solent  op- 
posite the  Isle  of  Wight,  94  miles  southwest  of  London 
and  15  south  of  Southampton.  The  parish  diuroh, 
dedicated  to  St^  Thomas  a  Becket,  is  an  irregular 
structure,  dating  from  the  reign  of  Henry  VL,  but 
frequently  restored.  There  are  two  grammar  schools 
and  sevend  charities.  The  manufacture  of  salt  and  of 
Ei)som  salts  has  been  declining  for  some  years.  A 
building  yard  here  has  turned  out  some  of  the  most 
famous  racing  yachts.  In  summer  the  town  is  much 
frequented  for  sea-bathing.  Lymington  in  Domesday 
is  called  Ltntune,  changed  wenraras  to  LimenhMii. 
It  was  a  borough  by  pre8<aiption,  and  recuved  a  nant 
of  incorporation  from  James  I.  From  the  27ui  of 
Elizabeth  till  1867  it  returned  two  members  to  parlia- 
ment, and  it  still  returns  one.  The  population  of  th« 
munid^al  borough  (141  acres)  was  2431  in  1881,  and 
that  or  theparliamentary  borough  (4769  acres)  5462. 

LYNCHBURG,  a  city  in  CampbeU  county,  Vh^ 
ginia,  U.S.,  is  finely  situated  on  the  rising  ^nnd  to 
the  south  of  the  James  river_,  144  miles  by  rail  west  \j 
south  of  Biohmond.  Havmg  excellent  fadlities  01 
communication  by  the  Richmond  and  Alleghany,  the 
Norfolk  and  Western,  and  the  Yixg^ia  Midland  Bail- 
ways,  together  with  the  James  lUver  canal,  and  pos* 
sesnng  abundant  water-power  ud  immediate  access 
to  coal  and  iron,  Lynchburg  has  become  the  seat  of 
no  small  .commeraial  and  industrial  activity.  Hie  to* 
baooo  trade,  which  formerly  rendered  it  the  wealthiest 
city  of  its  U2e  in  the  United  States,  except  New  Bed- 
ford, Mass.,  is  still  the  staple ;  there  are  about  eighty 
factories  in  the  town,  and  the  amount  of  tobaooo  sold 
in  1870-71  was  17,425,439  lb,  while  in  1880-81  it  was 
26,000,000  tt>.  Most  of  the  operatives  are  n^roeft— 
men,  women,  and  children  all  being  employed.  The 
local  iron-works  and  flour-mills  are  of  some  importance, 
and  laiKe  madiine-shops  are  miuntauied  at  I^ynchbuig 
by  the  Norfolk  and  Western  Rulmy.  Two  reserrousi 
constructed  in  1828  and  1878,  supply  the  town  with 
water.  The  population  was  8067  in  1860,  0853  in 
I860,  6825  (S3S3  oolorod)  in  1870,  and  15,959  in  1880. 

He  town  dates  from  1786,  and  derives  its  name  tnm  a 

T&T.  Lynch  who  served  in  the  war  of  independence  and  Is 
erroneously  credited  by  some  with  the  origination  of  the 
term  Lynch  law.  It  was  incorporated  as  a  city  In  1806. 
During  the  civil  war  It  was  a  point  of  great  importuwe  to 
the  Confiederata  as  a  base  of  supplies. 

LYNCH  LAW,  a  term  used  in  the  United  States 
to  characterize  the  action  of  private  individuals,  or- 
ganized bodies  of  men,  or  disorderiy  mobs,  who,  witnoot 
le^  authority,  proceed  to  punish  by  haog^^  or  other* 
wise  real  or  suspected  criminals,  without  a  trial  accord- 
ing to  the  ordinary  forms  of  law.  The  <nigin  of  the 
term  is  doubtful.  American  lexicographers  general]^ 
refer  it  to  the  practice  of  a  Virginia  farmffl  oithe  17tn 
century,  named  Lynch,  who,  when  he  caught  a  wrtmg- 
doer,  was  wont  to  tie  him  to  a  tree  umI  flog  him, 
without  waiting  to  summon  the  officers  of  the  law. 
He  is  also  said  to  have  acted,  by  request  of  his  neigh- 
bors, though  without  any  legal  authority,  as  a  judge 
in  the  summary  trial  of  persons  accused  of  crime. 
Others  trace  the  origin  of  the  name  to  the  act  of  James 
Fitzstephen  Lynch,  mayor  and  warden  of  Galway, 
Irclvid,  in  1493,  who  is  said  to  have  "  hanged  his  own 
son  out  of  the  mndow  for  defrauding  and  killing  strsB* 
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gen,  withoat  martial  or  oomHiDii  law^  to  show  a  good 
ezamide  to  posterity."  Others  trace  it  still  further  to 
Hm  oia  Anno-Sftxon  verb  linch,  meaning  to  beat  with 
a  dub,  to  chiBatise,  etc. ,  which  they  assert  has  siurived 
in  this  oc^nate  meaning  in  Ameiioa,  as  have  many 
other^  worofl  and  ezpresnons  long  obsolete  in  Gtreat 
Britain.  While  Irncfa  law  does  not  prevul  In  the  old 
and  well-settled  States  of  the  Union,  and  is  almost 
vniTeiaallT  deprecated,  it  is  sometimes  resorted  to  even 
in  ^ese  States;,  in  Umes  of  great  popular  exntement, 
or  when  the  legal  penalty  seems  disproportioned 
to  the  enormity  of  the  offence.  For  example,  the 
pnotioe  of  lynchiog  is  said  to  have  increased  in  Wis- 
eonain  since  the  abolition  of  the  death  penalty  by  law. 
I^nch  law  prevailed  to  a  laive  extent  in  the  early  his- 
tory of  Galitomia,  Oregon,  Nevada,  Kansas,  Colorado, 
and  other  western  States  and  Territories,  and  during 
the  border  troubles  attending  the  outbreak  of  the  civu 
war.  Bodies  of  citizens,  organized  seca^tly  or  openly 
under  the  well-known  names  of  "vurilanoe  commit- 
tees," "vigilantes,"  "revolators,"  law-and-order- 
men,"  &a.j  punisned  wiw  siunmair  BBv&city,  and 
generally  with  wise  disoretion,  horse-thieves,  highway 
robbers,  borglara  and  swindlers,  as  well  aa  murdcrera. 
Cratain  rnde  forms  of  trial  were  generally  observed, 
bat  aoqpittida  were  rare,  and  tlie  punishment  was 
OBoaUy  death  by  hanging.  The  practice,  however  bar- 
barous under  the  conditions  of  well-settled  government 
and  BO<nety,  has  its  justification  in  nece^ffer  in  the 
newly -setUed  districts,  frontier  towns,  and  mining 
camps,  where  a  rapid  and  extraordinary  influx  of  pop- 
ulation has  preceded  the  establishment  of  civil  govern- 
ment, or  where  the  assembling  of  a  large  number  of 
bold  and  hardened  desperadoes  has  enabled  them  to 
tlie  legally  constitnted  authorities,  and  to  commit 
oime  at  will,  until  siropTessed  by  the  voluntary  and 
concerted  action  of  the  order-loving  portion  of  the 
community. 

LYNDHURST,  John  Singleton  Coplit,  Baron 
(1772-1863),  four  times  lord  chancellor  of  England, 
was  bom  at  Boston,  New  England,  in  1772.  His 
lather,  son  of  an  Englishman,  but  also  a  native  of  Bos- 
ton, was  a  painter  of  very  conmderable  note,  who  »etr 
tied  in  London  just  before  the  commencement  of  the 
war  of  American  independence.  The  son  studied  at 
Cambridge,  where  he  was  second  wrangler  and  fellow 
of  lenity. .  CaUedto  thebarin  1804,  he  ^ned  aoon- 
BdenJ)Ie  inraetice ;  but  it  was  not  till  1817  that  he  be- 

So  to  come  to  the  front  In  that  year  he  was  one  of 
e  counsel  for  Dr.  Wataon,  tried  for  his  share  in  the 
Si»  Relds  riot  On  this  occasion  Copley  so  distin- 
guished himself  as  to  attract  the  attention  of  Castle- 
reagh  and  other  Tory  leaders,  under  whose  patronage 
he  entered  Parliament,  and  was  advanced  to  the  hign- 
eet  legal  positions,  becoming  solicitor-general  in  1819, 
attorney-general  in  1824,  and  lord  chancellor  in  1827, 
wiUi  the  title  of  Lord  Lyndhuist  Before  being  tlius 
tiJcen  up  b^  the  Tories,  Copley  was  a  man  of  the  most 
advancra  views,  a  republican  and  Jacobin,  and  his  ac- 
cession to  the  Tories  naturally  ex(»ted  a  good  deal  of 
commrat,  which  he  bote  with  the  greatest  good  humor. 
He  gave  a  brilliant  and  eloquent  but  1^  no  means  ran- 
corous support  to  all  the  reactionary  measures  of  his 
chief.  The  same  3-ear  that  he  became  solicitor-general 
be  married  a  fashionable  wife,  and  began  to  take  acon- 
•picnous  placo  in  society,  in  which  his  noble  figure^  his 
ready  wit!  and  his  never-failing  bonhomie  made  him  a 
distangnisned  favorite. 

As  solicitor-general  he  took  a  prominent  part  in  the 
trial  of  Qicen  Caroline.  To  the  great  Liberal  meas- 
ures which  marked  the  end  of  the  reign  of  George  IV. 
and  the  beginning  of  that  of  William  IV.  he  gave  a 
vigorous  oppo^tion.  During  the  Melbourne  adminis- 
tration from  1835  to  1841  he  fij^ured  conspicuously  as 
an  obstructionist  fVom  his  seat  in  the  House  of  Lords. 
In  these  years  it  was  a  frequent  practice  with  him,  bc- 
ton  eacAi  prorogation  of  Parliament,  to  entertain  the 
House  with  a  "review  of  the  session,"  in  which  he 


mertnleasly  attacked  the  Whig  Government  His  for- 
mer adversary  Lord  Brongham,  now  ineffably  disgusted 
at  his  treatment  by  the  Whig  leaders,  soon  became  his 
most  powerful  ally  in  opposition ;  and  the  two  domi- 
nated the  House  of  Loras.  Throughout  all  the  Tonr 
Govemments  from  1827  Lyndburst  held  the  chancef- 
lorsfaip;  and  in  the  Peel  administration  (1841-46)  he 
resumed  that  office  for  the  fourth  uid  last  time.  As 
Peel  never  had  much  oonfidenoe  in  I^yndhuist,  the 
latter  did  not  exert  so  great  an  influence  in  the  cabi- 
net as  his  position  and  experience  entided  him  to  do. 
But  he  continued  a  loyal  member  of  the  party.  As  ia 
regard  to  GathoUo  emamnpatioo,  so  in  the  agitation, 
against  the  com  laws,  he  opposed  refonn  till  his  chief 
gave  the  signal  for  conoession,  and  then  he  cheerfully 
obeyed.  After  1846  and  the  disintegration  of  the 
Tory  party  consequent  on  Peel's  adoption  of  free  ttade, 
LoraL/ndhurst  was  not  so  assiduous  in  his  attendanoe 
in  Parliament  Yet  he  continued  to  an  extreme  old  age 
to  take  a  lively  interest  in  public  affairs,  and  occamon- 
ally  to  astonish  the  oouotry  by_  the  power  and  bril- 
lian(7  of  his  speeches.  That  which  he  made  in  1853  ia 
dennndation  of  the  aggressive  policy  of  the  Ruasiao. 
emperor  Nicholas,  made  a  sensation  in  Europe; 
throughout  the  Rusuan  war  he  was  a  strong  advocate 
of  the  energetic  prosecution  of  hostilities.  In  1859  he 
denounced  with  his  old  energy  the  restless  ambition  of 
Napoleon  HI.  When  he  was  released  from  the  tram- . 
meb  of  an  official  petition,  he  came  forward  somewhat 
as  the  advocate  of  liberal  measures.  He  strenuous!/ 
8upport4fd  the  admission  of  Jews  into  Parliament :  bia 
second  wife  was  a  Jewess.  Under  the  influence  of  Mrs. 
Norton  he  appeared  also  as  the  advocate  of  women^s- 
rights  in  questions  of  divorce.  At  the  age  of  eightv- 
four  he  passed  the  autumn  at  Dieppe,  "  helping  to  njr 
paper  kites,  and  amuainv  himseuby  turns  with  the- 
writings  of  the  Greek  and  Latin  fathers  on  divoroe  and 
the  amorous  novels  of  Eugene  Sue."  His  last  speech^, 
marked  by  his  "  wonted  brillianQV  and  vigor,"  was  de- 
livered in  the  House  of  Lords  at  toe  age  of  eighty-nineu 
He  died  in  1863,  in  his  ninety-second  year.  The  im- 
pression we  have  of  Lyndburst  from  Lord  Campbell's 
memoir  is  that  of  a  man  with  rather  an  easy  consotenoe 
in  poUtical  life,  not  too  scnipulous  in  his  attention  to  ju- 
dicial duties,  but  possessed  of  a  fine  and  noble  presence^ 
a  ready  wit  ^  unfailing  sweetness  of  temper,  and  a 
real  kudness  and  charm  of  manner  that  won  the- 
hearts  of  men. 

See  lAvf  of  the  Lord  ChanceUor$  ^  England,  vol.  vUf. 
(Lords  Lyndhunt  and  Broogham),  l>y  Iiord  Campbell,  186^ 
Campb^  was  a  personal  friend  bnt  a  political  opponent 

LYNDSAY,  Sir  David  (c  1490-1555),  for  about 
two  centuries  and  a  half  perhaps  the  most  popular  poet 
of  Sootiand,  was  bom  about  1490,  probably  either  at 
the  family  citato  of  The  Mount,  in  the  parish  of  Moni- 
mailj  near  Cupar  in-FIfe,  or  at  Garleton  near  Hadding- 
ton in  East  Lothian,  where -the  ruins  of  an  old  man- 
sion-house of  the  Lyndsays  still  remain.  Littie  is 
known  of  Ids  boyhood,  but  he  is  understood  to  have 
entered  the  university  of  St  Andrews  about  1605,  and 
he  became  one  of  the  incorporatiot  St  Salvator's  Col- 
lege in  1508  or  1509.  After  leaving  college  there  is 
reason  to  think  that  be  went  abroad  for  a  year  or  tw^ 
visiting,  it  is  supposed,  both  Fruice  and  Italy;  but  of 
this  there  is  no  certain  information.  In  1511  he  must 
have  been  attached  in  some  way  to  the  court  of  James 
rV. ,  as  in  the  October  of  that  year  an  entry  appears 
in  the  royal  treasurer's  acooimts  for  the  sum  of  £3.  4s> 
for  ' '  blue  and  yellow  taffities  to  be  a  play  coat  to  David 
Lyndsay  for  the  play  playit  in  the  king  and  queen's 
presence  in  the  Abbey  of  Holyrood," — so  that  even  p-t 
that  earlyperiod  Lyndsay  would  seem  to  have  developed 
his  tasto  tor  masques  and  mummeries,  plaf-acting  and 
tale-telling.  After  this  his  name  occure  m  the  treas- 
urer's accounts  for  a  regular  salary  of  £40  a  year ;  and 
on  the  birth  of  James  V.  in  1512  he  was  appointed  to 
be  the  personal  attendant  of  the  young  prince,  in  which 
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aitoatioa  be  remained  till  James  had  attuned  his 
twdfth  year  in  1524— eometimes  under  the  title  of 
"keeper  of  the  IcineiB  xraoe,"  BometimeB  as  the 
**kuigis  maister  usher,'  and  Bometunes  as  the 
**luns^  muster  of  houshald,"  but  throughout  vith 
the  yeariy  salarr  of  £40.  Lyndsay's  doae  oon&ection 
mth  ihe  court  led  to  his  hein^;  present  at  the  remark- 
able scene  just  before  Flodden,  in  the  church  of  Liolith- 
ffow,  when  the  so-called  aiiparition  came  in  "calling 
K>ualy  for  the  king^"  and,  auer  warning  him  against 
proceeding  on  his  ill-judged  expedition  against  Eng- 
und,  vanishing  awav  "  as  it  had  been  a  blink  of  the 
sun  or  ane  whiss  of  the  whirlwind."  The  incident  is 
related  both  by  Pitscottie  and  by  Buchanan,  expressly 
on  die  ai^honty  of  S  ir  David ;  and  Tytler  shrewdly  re- 
marks that  possibly  Lyndsay  knew  more  of  the  raair 
than  he  cared  to  coafesa,  a  ooiueetiire  which  both  Lynd- 
say's  well-known  prndenoe  aiid  sagaaty  in  politiau  af- 
fiurs  and  his  skill  in  arranging  masques  and  stage  plays 
renders  exceedingly  probable.  In  1522  Sir  Davidmar- 
lied  Janet  Douglas,  of  whom  we  know  nothing  except 
that  she  also  was  attached  to  the  king's  courtj  and  was 
employed  as  semptress  to  **his grace,"  various  pay- 
ments to  her  being  entered  in  the  accounts  for  her  diJi- 

fence  in  the  humble  office  of ' '  sewing  the  kingis  sarkig. '  *  - 
t  is  evident  from  many  passages  in  Lyndsay's  poems 
that  his  good  sense  and  sweet  temper,  his  varied  ac- 
complishments, and  his  skill  ii\  mingling  amusement 
with  instruction  had  greatly  end^!ed  him  to  the  jrpung 
king,  and  it  would  nave  been  well  for  James  if  he 
Lad  never  listened  to  other  and  worse  counsels  than 
those  of  his  wise  and  affectionate  "muster  usher." 
It  is  to  the  credit  of  the  king,  however,  arid  cbaracter- 
isUo  of  the  generous  disposition  of  the  earlier  Stuarts, 
that  he  never  forgot  or  forsook  the  friend  of  bis  in- 
fant and  boyiBh  years.   For  when  he  fell  under  the 

£9wer  of  the  Douglases  in  1524,  and  when  Lyndsay 
ad  to  take  his  dismissal  from  court,  James  took  care 
that  his  salary  should  continue  to  De  paid  him ;  and 
no  sooner  did  he  escape  from  their  domination  than 
Lyndsay  was  at  once  recalled,  and  the  appointment 
01  lyon-king  conferred  upon  him.  This  was  in  1529, 
and  it  is  a  remarkable  proof  of  the  reputaUon  which 
Lyndsay  had  by  this  time  acauired  for  pmdenoe  and 
steriing  practical  ability  that  he  was  at  various  times 
sent  abroad  in  connection  with  embassies  from  Soot- 
land.  In  1531  he  went  to  the  Netheriands  to  renew 
the  oommercaal  treaty  with  that  oountiy.  On  this 
occasion  the  embassy  had  a  personal  interview  with 
the  emperor  Charles  v.,  and  the  mission  was  perfectly 
successful.  A  few  years  aflerwards  (in  1536)  he 
formed  one  of  the  envoys  sent  to  France  to  conclude  a 
treaty  of  marriage  between  the  Scottish  kir^'  and  Marie 
de  Bourbon,  daughter  of  the  Duo  de  Yenddme.  It  is 
evident  therefore  that  lyndsay's  position  and  employ- 
ments must  have  enabled  him  to  gather  much  expe- 
rience of  life,  and  to  obtain  a  somewhat  varied  knowl- 
^ge  both  of  men  and  things.  His  last  sad  office  to 
his  beloved  sovereign  was  to  attend  at  his  bedside 
when  the  poor  king  was  dying  of  a  broken  heart  at 
Falkland,  in  December,  1542.  Lyndsay  survived  the 
king  about  thirteen  years.  At  the  time  of  Cardinal 
Beaton's  assassination  he  held  a  scat  in  parliament  as 
commissioner  for  the  burgh  of  Cupar.  In  1 548  he  was 
despatched  to  Denmark  to  negotiate  a  free  trade,  par- 
tieidarly  in  grain,  for  the  Scottish  merchants,  which 
was  readily  granted.  Mr.  Laing,  on  the  authority  of 
an  entry  m  the  Privy  Seal  Register,  states  that  his 
death  must  have  taken  place  early  in  1555. 

When  Lyndsay  was  driven  from  the  court  by  the 
advent  of  the  Douglases  to  power,  he  no  doubt  felt  it 
as  a  hitter  misfortune  and  a  disappointment  of  all  his 
highest  hopes.  But  we  are  greatly  mistaken  if  he  did 
not  ere  long  come  to  regard  it  in  a  very  different  li^ht. 
Like  most  men  of  genius,  he  had  evidently  two  aides 
to  his  character.  On  the  one  side  he  had  a  taste  for 
ideasure,  sociality,  pagcantr>',  and  frivolous  amuse- 
mmta;  and  a  few  years  more  of  these  might  have 


deadened  his  nature  to  everrthing  else,  and  oonverted 
him  into  a  mere  dangler  after  royally.  Bat  he  had 
also  elements  of  a  better  kind.  He  was  well  educated 
and  accomplished ;  he  had  read  somewhat  extentdveljr, 
and  was  master  of  most  of  the  knowledge  to  be  had  in 
books  at  iJiat  time.  He  had  seen  not  a  little  of  the 
world,  both  in  Scotland  and  in  foreign  countries :  he 
was  an  acute  disceiuer  of  character,  and  had  both 
knowledge  of  and  skill  in  affairs.  Now  then  was  just 
the  time  for  a  man  like  him,  arrived  at  the  full  ma- 
turity of  his  intellect,  to  turn  all  these  varied  acquisi- 
tions to  account.  Lyndsay  therefore,  we  may  infer, 
retired  to  his  oountry-seat,  either  at  The  Mount,  or  as 
we  fuiQ^  more  likely  to  Garleton  (that  he  mi^ht  be 
more  within  call  diould  a  change  take  place  in  the 
political  mtuataon  at  Edinburgh),  and  there,  afrer  the 
first  dull  pang  of  disappointment  was  over,  he  doubt- 
less found  that  there  was  no  lack  of  subjects  to  enjni^ 
his  best  thoughts.  One  of  the  great  crises  in  the  nis- 
tory  of  Europe  and  in  the  progress  of  human  thought 
had  just  arisen.  The  trumpet  of  the  Reformation  had 
been  sounded  in  Germany,  and  its  reverberation  had 
already  been  heard  in  Scotland,  where  both  political 
and  ecclesiastical  disorder  had  nearly  readied  their 
worst,  and  were  becoming  the  source  of  deep  anxiety 
and  desire  for  redress  to  all  good  men.  For  Lyndsay, 
therefore,  there  was  something  else  to  do  than  to 
brood  moodily  over  his  own  pnvate  grieft.  He  had 
to  makeVp  his  mind  on  a  variety  of  great  public  ques- 
tions, as  well  perhaps  as  to  settle  the  ^reat  personal 
question  of  his  own  reli^ous  faith ;  and  m  his  eariiest 
work.  The  Drane^  which  seems  to  have  been  com- 
posed at  this  time,  we  have  a  somewhat  vivid  picture 
of  the  turn  hia  thoughts  took. 

He  presents  himaelf  u  having  spent  the  long  winter 
night  withoat  sleep,  "throagh  heavy  thought,  remember- 
ing of  divers  things  gone."  On  getting  up  and  walking 
out,  he  finds  Uie  dull  winter  seasoo,  with  its  bitter  blasts 
and  sharp  sleet?  showen,  but  ill-fitted  to  console  htm,  and 
only  too  much  In  harmony  with  his  own  melancholy.  He 
goQS  down  to  the  sea-shore,  bnt  things  are  no  better  there; 
for  the  "weltering  of  the  waves  "  at  once  associates  itself 
in  his  mind  with  "  this  -false  world's  instability."  Thus 
ikr,  then,  his  meditations  seem  to  have  hod  a  merely  per- 
sonal reference.  But  by  and  by,  on  retiring  into  a  cave 
near  the  shore,  he  taWa  into  a  trance,  la  which  his  thooghta 
ti^e  ft  wider  range.  The  miserable  state  of  his  coaatry, 
Arom  misjn>vemment  on  the  part  of  its  mleiB  and  the  vices 
of  both  dei^  and  laity,  fills  his  mind,  and,  reflecting  on 
the  ultimate  fkte  of  sach  men,  he  finds  hiaueir  in  the 
twinkling  of  an  eye  in  hell,  where  he  sees  wicked  popes, 
kings,  conquerors,  princes,  and  lords  temporal,  with  no  end 
of  churchmen,  "  manswom  merchants,"  nnleil  laboraris," 
craftamen  "  out  of  number,"  *'  hurdaria  of  gold  and  common 
occararis,"  all  "tormentit  with  pains  intolerable."  Then, 
leaving  this  "  dolorons  dongoon,"  he  has  a  passing  sightoi 
pnrgatory,  though  apparently  with  some  mlsgl^ng  as  to 
its  reality,  hia  significant  remark  being — 

"  Sic  things  to  be  great  clerkis  does  conclude, 
Huwbeit  my  hope  stands  most  in  Christis  blood." 

Proceeding  then  to  the  realms  of  bliss,  he  sees  .something 
of  the  rewards  of  good  and  just  rulers  and  righteooa  men ; 
and  by  and  by  returning  to  the  earth,  and  at  length  look- 
ing down  upon  Scotland,  he  sees  a  region  both  good  and 
fair,  its  seas  abounding  in  fish,  its  mountains  covered  with 
pasture,  the  valleys  fit  for  com,  the  forests  full  of  game, 
mines  with  gold  and  silver,  the  people  fair,  intelligent, 
strong,  and  noble-minded,— and  yet  with  all  this,  the  coun- 
try poor  and  the  inhabitants  miserable.  What  could  be  the 
cause?  and  the  answer  given  is  that  the  realm  wants  good 
government,  impartial  administration  of  justice,  and  &ee- 
dom  from  war  and  discord.  Viewing  the  countiy  all  over 
— on  the  borders 

"  Betwixt  the  Merse  and  Lochmaben, 
He  could  not  knaw  a  lell  man  tiom  a  thief. 
To  show  tbelr  relf,  tbeft,  murtber  and  misdilef. 
And  vicious  works,  it  would  Infest  the  air." 

In  the  Highlands  it  was  no  better : — 

"  Unthrlft,  BwelmesG,  folset,  poverty,  and  atrUb 
Put  policy  In  danger  of  her  life." 

And  even  in  the  Lowlands,  where  better  things  might  be 
expected,  it  was  impassible  for  a  poor  man  to  Uva 
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his  IndiutxT.  If  he  settled  in  the  towns,  "singnlu  pro- 
fet "  (by  which  we  nndentend  him  to  mean  the  system  of 
monopolies  and  close  tnde  oonxnatlon^  which  orerywhere 
prevailed)  "  gut  him  soon  dislodgA."  And  if  he  attempted 
to  get  redieas  to  his  wrongs  there  wuno  help  for  him  any- 
where. The  spiritual  state,  plnnged  in  simony,  covetoas- 
neas,  pride,  ambition,  sensnality,  and  the  lore  of  pomp  and 
pleasnre,  "^held  him  at  disdain and  among  the  nobility 
and  gentry  "liberality  and  lawt«  both  ue  lost,"  koightly 
oonntge  is  "  tnmit  in  brag  and  boMt,"  and  disorder  and 
eivU  war  have  produced  a  state  of  things  in  which  "  there 
is  nocht  else  hot  Uk  man  for  himself."  The  moral  of  the 
whole  is— **Woe  to  the  land  that  has  ooei  young  ane 
king!"— "there  sail  na  Scot  have  comforting  till  uiat  I 
see  the  country  guided  by  wisdom  of  ane  gnde  anld  pru- 
dent king."  The  poet  is  then  awakened-  by  the  sou  nd  of 
eaonon  from  a  thip  of  war  wprohchlng  the  coast, — the  sug- 
(sstion,  as  w«  imagine,  being  that  the  existing  stoto  of 
things  can  only  end  In  vlolouje  and  nproar,  in  tumolt 
ud  T^Mllion,  most  probably  in  foreign  InvBsion  and  rero- 
tatiam. 

On  the  whole  Theme  appears  the  most  finished 
uid  artistic  of  I^dsay's  works.  It  has  a  tooe  of 
greater  serionsneas,  bean  the  marks  of  more  care  and 
elaboraUoii  in  the  compoution ;  and,  though  it  has  a 
gt>od  deal  of  Uie  cradeneaa  of  a  first  attempt,  ire  tliink 
we  can  diaooTer  an  effort  at  least  at  a  finer  proportion 
and  harmonjr  of  parte  than  in  any  of  his  subsequent 
poems.  In  ita  sucgeotrmatter  it  strikes  the  keynote  of 
ahnoBt  all  that  he  afterwards  wrote.  The  evils,  the 
wrongs,  the  misgoTemment  of  his  country  eridently 
filled  his  whole  soul  with  grief,  indlgnaUon,  and  the 
dedre  for  reform ;  and  we  almost  doubt  if  there  is  to 
be  found  anjrwhere  except  in  the  old  Hebrew  prophets 
a  purer  or  more  earnest  breathing  of  the  patriotic  spirit 
Indeed  if  we  may  judge  from  the  motto  prefixed  to  his 
/>remc  we  would  almoM  fancy  that  he  had  made  them 
his  model: — Prophetiaa  noUte apemere.  Omnia autem 
pnbaU :  mod  bonwn  ett  tenete.  I^ndsay  accordingly 
10  to  be  judged  of  lees  as  a  poet  that  as  a  great  poUticu 
and  eccfeaiastical  reformer.  That  his  works  are  writ- 
ten in  Tense  is  merehr  incidental.  Though  not  destitute 
of  poetical  ^ius,  this  was  scarcely  the  spedal  charao- 
tenatio  of  his  mind.  ICs  greatest  work,  and  the  only 
one  to  which  it  is  neeeflsary  here  to  make  further  allu- 
sion, was  his  Satire  of  the  Three  Ettatet.  It  is  a  drama, 
and  may  be  said  to  be  in  some  respects  one  of  the  most 
rema^able  that  ever  was  written.  The  dramatU  per- 
gonee  are  chiefly  alWorical,  and  under  the  names  of 
Bex  Humanitaa,  Wantonness,  the  Vices  (Flattery, 
Fabet,  and  Deceit)  in  the  habit  of  friars,  King  Cor- 
rection, Good  Gonnsd,  Temporality,  SensoaUtv,  Chas- 
tity, Verity,  John  the  Commonweal,  etc.,  uie  most 
Iritter  and  unsparing  exposure  is  made  of  the  wicked- 
nem  and  cormption  of  all  classes  of  the  community. 
King,  clergy,  lords,  merchants,  craftsmen — no  one 
ttoapes  the  severeet  censure  and  the  most  unmitigated 
lidi^e.  And  yet  this  extraordinary  production  was 
acted  on  the  borough  muir  of  Edinburgh  before  the 
king  himself,  many  of  the  highest  nobilitr  and  deny, 
and  an  immense  crowd  of  lul  classes  of  the  people. 
How  the  author  escaped  bdng  torn  in  pieces  by  the 
mob  or  burnt  at  the  stake  by  the  ruling  nowers  it  is 
difficult  to  understand.  Perhaps  the  explanation  is 
that  each  class  saw  eveiy  other  brought  under  the  lash 
equally  with  itself^  and  felt  consoled  for  its  own  shame 
W  emoying  the  infliction  Tinted  on  its  neighbora. 
Yeiy  likely  too  the  grotesque  wft  and  the  fun  with 
which  the  serious  matter  of  the  play  was  so  largely 
spiced  charmed  the  andienoe  into  good  humor,  and 
mt  them  nnaUe  to  think  of  Tengeance.  It  may  be 
somewhat  confidently  inferred  too  that  the  dramatist 
so  exactly  expressed  the  public  feeling  of  the  time  as 
to  the  OTils  and  cormptioD  under  which  the  state  was 
rapidly  going  to  destmcUon  that,  eren  when  his  sting- 
ing reproaches  most  nearly  touched  tbemseWes,  their 
oonsdenoes  were  smitten  and  they  were  compelled  to 
assent  to  the  perfect  truth  and  justness  of  his  rebukes. 
Bntbe  this  as  it  may,  there  can  hardly  be  a  doubt  that 
this  most  ringnlar  drama  finrmed  one  <x  the  chief  means 


by  which  the  way  was  paTed  for  the  Reformation  af- 
terwards carried  out  by  Knox  and  bis  coa^jutora.^  One 
thing  is  especially  remarkable  in  Lyndsay's  politics, 
both  civil  and  ecclesiastical,  that,  hopeless  and  depress- 
ing as  the  condition  of  the  countty  must  have  been  to 
a  man  like  him,  his  opinions  never  end  in  mere  nega- 
tions, but  are  throughout  constructive  in  their  charac- 
ter. And  yet  more  thorough-going  radicalism  it  would 
be  difficult  elsewhere  to  find.  He  does  not  fbr  exam- 
ple scruple  to  declare  that  kings  who  govern  ill  aliould 
be  deposed.  This,  however,  was  merely  a  speculative 
opinion,  and  it  is  w  more  interest  to  asoertun  what  hia 
pracdcal  suggestions  were.  Among  them  we  find  the 
following :— that  the  king  should  on  no  account  attempt 
to  dp  anything  without  the  advice  of  his  council  and 
parliament ;  that  John  the  Commonweal  should  have  a 
greater  voice  in  parliament,  in  our  modem  phrase, 
thd-t  there  should  be  a  considerable  extension  of  the 
franchise ;  that  (as  tdready  mentioned)  all  close  ooivo- 
rations  and  monopolies  should  be  abolished;  that 
temporal  lands  should  be  set  in  feu  to  the  tenants  on 
condition  of  their  duly  rendering  the  prescribed  ser- 
vices to  the  state,  a  measure  not  very  dissimilar  in 
jmndnle  (if  we  nnderstand  it  aright)  to  that  lately 
introouced  into  Ireland ;  ths^  lords  should-  be  respon* 
sible  for  thieves  who  find  refuge  on  their  lands,  and 
make  restitudon  to  the  poor  who  have  been  plundered 
by  them ;  that  courts  or  justice  should  be  established 
in  the  remoter  parts  of  the  country,  sw^  as  Elgin  and 
Inverness,  in  order  to  avoid  the  expense  attendant  on 
the  transference  of  pleas  to  the  metropolis,  and,  to 
provide  for  their  maintenance,  the  nunneries  in  that 
quarter  to  be  abolished  and  thdr  revenaes  sequestmted, 
the  reason  given  being — 

"Thir  wanton  nuns  are  na  way  neceesalr 
"nil  common-weiU,  nor  yet  to  the  glorie 
Of  Christis  kirk,  thocht  they  be  &t  and  ihir. 
And  als  that  fraelle  order  feminine 
WiU  nocht  be  miaslt  In  Christ's  religion.'* 

No  less  ^ngent  and  sweeping  are  his  proposals  for 
the  reform  of  the  church.  The  religion  or  CHrist  must 
be  purged  of  all  deceit  and  hypocrisy.  The  oonnstorial 
courts  are  to  have  no  Jurisdietion  in  matters  temporal. 
No  clergjinan  is  to  be  admitted  to  office  unless  dul^ 
({ualifiea  in  learning  and  piety.  Celibacy  is  to  be  abol- 
ished. Bishops  and  pnests  must  be  compell^  to 
preach  regulany  and  take  better  tent  to  souls  under 
their  dommion.  '  Benefices  are  not  to.be  purchased 
either  from  prince  or  pope,  nor  is  money  to  be  per- 
mitted to  go  to  Rome  for  Dulls  and  pleas.  Pluralities 
and  patronage  are  to  be  abolished,  residence  is  to  be 
rafoioed,  and  the  people  are  to  have  a  voice  in  the 
choice  of  their  spintuai  guides.  In  &o£  many  of  Lynd- 
say's proposals  of  reform  have  quite  a  modem  K>ok, 
and  this  perhaps  explains  in  some  d^^^  die  long- 
continued  popularity  of  his  worlcs  among  his  oountiy 
men,  which  othenrise  it  is  rather  difficult  to  account  for. 
They  have  none  of  the  chivalric,  spirit-stirring  power 
of  many  of  our  ancient  songs  and  ballads,  none  of  the 
tender  love  and  melancholy  which  form  the  charm  of 
Bums's  lyrics^  none  of  the  joyous  abandon  of  convivial 
or  amorous  ditties,  and  none  of  the  fluidnation  which 
springs  from  well-consbiicted  tales  or  narrative  poems, 
like  those  of  Chaucer  or  Scott  It  is  difficult  to  sup- 
pose that  evea  the  humor  which  pervades  them,  seldom 
of  the  most  refined  kind  and  often  vei;  much  tjie  re- 
verse, can  have  been  in  any  great  degree  pleasing  to 
readers  of  a  later  age  than  the  author's  own.  The  only 
explanatioDj  we  suspect,  is  that  Lyndsay's  intense  and 
UQOompromiring  love  of  liberty,  his  strong  sympathy 
with  the  poor,  his  love  of  Justice,  his  keen  hatnd  of 
tyranny, wrong,  and  oppression,  and  his  shrewd  oommon 
sense  easily  found  a  responsive  chord  in  Scottish  bosoms. 
Nor  was  tne  interest  which  his  works  so  long  retained 
among  the  Scottish  peasantry  mei«ly  of  a  sentimental 
kind.  For  many  of  the  evils  against  which  he  directed 
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faiBBeverest  invootivea  ooDtinned  long  afterwards  to 
afflict  his  counti^,  and  even  when  somewhat  changed 
in  their  aspect  Btill  reappeared  in  analogous  forms  or 
character.  Prelatio  usurpation  and  cruelty  were  aarife 
»  ever  in  the  century  which  succeeded  that  in  which 
I^dsay  wrote ;  aristocratic  venaUty  and  heartlessness 
hwre  perhapa  even  yet  hardly  ceased  oat  of  the  land : 
churw  patronage,  always  hateful  to  reli^ons-minded 
Scotsmen,  was  nardly  aholished  before  it  was  reim- 
posed.  And  then  snch  incidenta  as  the  massacre  of 
Ulencoe,  the  union  with  England,  a  m^ure  intensely 
dialiked  hy  the  great  mass  of  the  Scottish  people,  the 
infomous  treatment  of  the  Darien  oolonization  scheme, 
the  haibarities  which  followed  the  two  Jaoobite  rebel- 
lions, the  deprivation  up  to  1832  of  any  true  parlia- 
uentary  representation,  and  the  continuance  of  close 
munidpal  and  trade  corporations.  HI  tended  to  keep  up 
s  bitter  sense  of  wrong  to  which  Lyndsay's  satires  gave 
point  and  expression. 

Tb»  bestaeoMitble  editloos  of  Lyndsay'a  works  an  thoM 
of  George  Chalmen.  in  3  vols^  London,  1808,  and  of  David 
Laing,  also  in  3  vou.,  Edinbnrgh,  1879.  These,  with  the 
£aTly  EngliBh  Text  Society's  edition,  leave  little  to  be  de- 
aired  fox  the  establiahmmt  of  a  correct  text,  and  for  purely 
sntlqnariaD  Uliutration.  In  Warton's  Hittwy  of  Engtiah 
.PMby,  and  In  Irving's  HUlory  ofSeottvh  Poetry,  good  criti< 
•c&l  estimates  will  be  foand  of  Lyndsay's  place  as  a  poet  It 
is  ponible,  however,  that  something  yet  remains  to  be  done 
in  order  to  determine  his  exact  position  as  a  great  polltieal 
and  religions  xeformu',  and  to  illnstrate  the  effect  which 
JUs  works  have  had  in  dizaotlng  popular  feeling  and  opin- 
ion in  Scotland.  (J.T.BB.) 

LYNN,  a  dity  in  Essex  county,  Massachnsetts,  U. 
is  sitaated  near  th(i  north  end  of  Massachusetts 
Bay,  on  a  harbor  formed  by  the  peninsula  of  Nahant, 
10  miles  northeast  of  Boston,  with  which  it  is  con- 
nected hy  different  lines  of  railway.  The  bulk  of  Lynn 
is  built  on  the  low  ^unds  near  the  sea :  but  in  the 
northeast  the  elevation  is  greater,  and  behind  the  city 
proper  there  is  a  range  of  porph>Titic  hills  dotted  with 
villas.  Most  of  the  nouses  are  of  wood,  those  of  the 
main  thoroughfare — Market  Street — of  brick.  The 
city  hall,  a  substantial  erection  of  brick  and  brown 
atone,  is  considered  one  of  the  finest  buildings  of  its 
dies  in  New  Enghuid.  It  oontuns  the  free  public 
libraiy,  founded  in  1862,  and  numbering  29,126  vol- 
umes in  1880.  It  was  at  Lynn  that  the  first  smeltin^- 
nForks  in  this  part  of  the  country  were  established,  in 
J  643 ;  but  the  place  has  long  been  iamous  rather  for 
>the  making  of  Doots  and  shoes,  a  departmenL  indeed, 
in  which  it  haa  hardly  a  rival  in  the  world.  This  trade 
was  introduced  in  1750  by  a  Welshman,  John  Adam 
Dagyr;  in  1767  the  output  was  80,000  pura;  in  1810, 
1,000,000  pairs;  in  1865,  5,360,000;  in  1868  upwards 
of  10,000,000;  and  in  1880,  16,276,380,— the  greater 
proportion  being  cheap  shoes  for  women  and  children. 
About  twelve  tliousand  hands  are  employed,  though 
bbor-saving  machinery  is  freely  introdoDeo.  Another 
industry  or  great  local  importance  is  the  tanning  and 
dresung  of  sheep  and  goat  skms,  and  the  making  of 
morocco  leather.  The  population  was  6138  in  1830; 
J4,257  in  1850,  28,233  in  1870,  and  38,274  in  1880. 

The  foaodation  of  the  town  belongs  to  1629 ;  and  the 
name  was  given  in  memory  of  Lynn  Begisin  England,  the 
home  of  its  first  pastor.  Itobtained  incorporation  as  a  city 
in  1^ ;  Bwampacott  and  Nahant,  which  it  then  included, 
^were  rendered  independent  in  18S2  and  1^3  respectively. 

LYNN  REGIS,  King's  Ltnh,  or  Ltmn,  a  parlia- 
naent^  and  municipal  borough  and  seaport  of  Nor- 
folk, England,  is  situated  on  the  Great  Ouse,  about  2 
miles  from  the  Wash,  and  on  aevnal  railway  unes,  100 
miles  north  of  London  and  48  west-northwest  of  Nor^ 
wieh.  On  the  land  nde  the  town  was  formeri^  defended 
hy  a  fosse,  and  thore  are  considerable  remains  of  the 
Ola  wall,  induding  a  han^me  Gothic  structure,  known 
as  the  South  Grates."  The  streets  are  generally  nar- 
row and  winding;  some  of  the  dwelling-houses  are 
very  ancient.  The  public  walks  form  a  fine  promenade, 
and  in  the  centre  of  them  atands  a  quaint  octagonal 


chapel  called  ihe  Red  Mount,  at  one  time  much  fre- 
guented  by  pilgrims.  The  church  of  St,  Margaret's, 
lormeriy  the  priory  church,  is  a  fine  Gothic  building 
with  two  towers  at  the  west  end,  one  of  which  was 
formerly  surmounted  by  a  spire  blown  down  in  1741. 
St.  Nicholas  ohapcl,  at  the  north  end  of  the  towuj  is 
abo  of  mediaoval  date,  and  oontaios  many  mteraatu^ 
memorials  of  the  past  All  Saintaohuich  la  a  beantt- 
ful  and  andent  cmaform  structure.  At  the  grammar 
school,  founded  in  the  reign  of  Henry  VIIL,  Eugene 
Aram  was  at  one  time  iishor.  There  are  also  national 
schools,  a  British  school,  and  several  charities.  Among 
the  other  public  buildings  are  tiie  guildhall,  with  Re- 
nussance  porch, -the  oomexchan^,  the  custom-house, 
and  the  athensQum.  The  shipping  trade  is  steadily 
progressing,  and  there  is  now  regnlar  steam  communi- 
cation with  Hamburg.  The  principal  exports  are  com, 
wool,  and  oil-cake,  and  the  pnncipaJ  imports,  coal,  tim- 
ber, linseed,  and  manufactured  goods.  The  total  value 
of  the  exports  in  1880  was  £1,152,456,  the  average  for 
the  four  yean  1876-79  being  £967,958,  and  for  four 
years  1872-75,  £519,479.  The  value  of  the  exports  in 
1880  was  £366,649,  the  average  value  for  1876-79  being 
£251,491,  and  for  1872-75,  £140,974.  The  Alexandra 
dock,  opraed  in  1869,  has  a  water  area  of  6}  acres,  with 
an  average  depth  of  31  feet.  The  fisheries  of  the 
town  are  important,  and  there  are  also  breweries, 
corn-mills,  iron  and  brass  foundries,  agricultural  imple- 
ment manufactories,  shipbuilding  yanis,  rope  and  sail 
worics,  and  tobacco  manufactories.  The  population  of 
the  borough  in  1871  was  16,562,  uid  in  1881  it  was 
18,476. 

Lynn  Is  supposed  to  liave  been  a  British  town,  and  was 
known  as  a  port  before  the  Norman  invasion,  after  which 
it  became  the  possession  of  the  bishops  of  Norwich,  and 
wss  known  as  Lynn  Episcopi.  After  the  sapprcssion  of 
the  monasteries  it  came  into  the  hands  of  Henrr  VIII., 
and  its  name  was  changed  to  Lynn  B^is  or  King's  Lynn. 
The  town  was  taken  by  the  mrliamentary  forces  in  1643. 
It  received  its  charter  from  King  John,  bat  its  first  gov- 
erning charter  ftom  Henrj  VIII.  Since  the  23d  of  Edmrd 
I.  it  has  retnmed  two  memben  to  parliament. 

LYNX,  a  name  now  apjpropriated  to  several  animals 
forming  a  small  section  of  the  cats  or  genus  Fdu.  It 
is  not  quite  certain  to  which  of  these,  if  to  any  of  them, 
the  Greek  name  ^t>y^  was  especially  applied,  though  it 
was  mo^  probably  the  caracal  than  any  of  the  nortnera 
species.  The  so-called  lynxes  of  Baoohas  wrae  gener- 
ally repTesentdd  as  resembling  panthers  rather  Uian 
any  of^the  speraes  now  known  by  the  name.  Various 
fobulous  properties  were  attributed  to  the  animal, 
whatever  it  was,  by  the  ancients,  that  of  extraordinary 
powers  of  vision,  including  ability  to  see  through  opaque 
substancesj  being  one;  whence  the  epithet  '  lynx- 
eyed,"  which  has  survived  to  the  present  day,  although 
having  no  foundation  in  fact 

Thbie  are  two  forms  of  oata  which  are  now  called 
lynxes. 

1.  The  caracal  or  Persian  Ij^i  Fdis  caracal,  an 
animal  about  the  mze  of  a  fox,  is  of  slender  build,  with 
a  moderately  long  tail,  reaching  down  to  the  heels.  It 
is  of  a  uniform  vinous  or  biignt  fulvous  brown  color 
above,  and  is  paler,  sometimes  almost  white,  beneath. 
It  is  quite  or  almost  entirely  unspotted.  The  tail  has 
a  black  tip,  and  the  ears  are  black  externally,  long  and 
upright,  pointed,  and  surmounted  by  a  pencil  or  fine 
black  hairs.  It  inhabits  Central  and  Northwest  India, 
Persia,  Arabia,  Syria,  and  the  greater  part  of  Africa. 

2.  Ilie  name  lynx  is  ^ven  to  various  species  or 
varieties  of  animals  found  in  the  northern  and  temperate 
regions  of  both  the  Old  wd  New  World,  all  of  moderate 
uze,  that  is,  smaller  than  the  lions^  tigers,  and  leopards, 
and  larger  than  the  true  cats,  with  long  Umbs,  short 
stumpy  tail,  ears  tufted  at  the  tip,  and  pupil  of  the  eye 
linear  when  contracted.  Their  fur  is  generally  long  and 
Bofi,  varying,  however,  according  to  season  and  locauit^, 
and  ^ways  longish  upon  the  cheeks.  Their  color  ifi 
alwa^  Ught  brown  or  gray,  and  generally  more  or  less 
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spotted  with  a  darker  Bhade.  The  naked  pads  of  the 
net  are  more  or  leas  oovered  by  the  hair  that  grows 
letween  them.  The  skull  and  ekeletoa  doee  not  differ 
markedly  irom  those  of  the  other  cat8,_  but  the  small 
aoterior  upper  premolar  tooth  found  in  many  other 
fpedea  is  osual^  wanting.  Their  habits  are  exactly 
uoae  of  the  other  wild  cats ;  they  are  excelled  by  none 
in  the  untameable  savaf^nesa  of  their  disposition. 
They  capture  their  prey  m  the  same  manner,  either 
Iving  in  wait,  or  noiselessly  stealing  within  reach,  and 
then  making  a  sudden  rush  or  spnng  upon  it.  Their 
food  oonsists  of  any  mammals  or  hiroB  woioh  they  can 
0Tei|power.  In  inhabited  countries  they  commit  ex- 
teosiTe  ravages  upon  sheep,  lambs,  and  poultry.  They 
gienerally  frequent  rocky  places  and  forests,  being  active 
oin^tiers,  ana  passing  much  of  their  time  among  the 
branbhea  of  the  trees.  Their  skins  are  of  considerable 
oommercial  value  in  the  fur  trade. 

Zoolo^ts  are  by  no  means  agreed  at  present  as  to 
the  si>ecific  distinctions,  if  an^  really  exist,  between 
the  various  modifications  of  this  group.  As  many  as 
eight  species  are  sometimes  recognized,  four  belonging 
to  the  Old  and  four  to  the  New  World.  The  former 
aie  Felis  lynx,  of  Scandinavia,  Russia,  northern  Asia, 
and  till  lately  the  foreet  reffions  of  oeotral  Europe  (it 
has  not  inhabited  Britain  during  the  historic  period, 
but  its  remains  have  been  found  in  cave  deposits  of 
Pleistocene  age) :  F.  eeroaria,  Siberia ;  F.  pardinay 
ToAey,  Glreeoe,  Sidly,  Sardinia^  and  Spain ;  F.  isabd- 
hna,  Tibet  The  American  varieties  are  F.  canadensis, 
the  most  northern  species,  and  F.  nf/a,  the  American 


Suopeao  Lynx.  From  a  Drawing  by  Wolf  In  Elllot'i 
Mottograp\qf  the  FtOam, 

wild  cat  or  bay  lynx,  extensively  distributed  from  the 
Atlantic  to  the  Paafio'throughout  nearly  the  whole 
latitude  of  the  United  States,  but  replaced  in  Texas 
and  southern  California  by  F.  rnxjcxilaia,  and  in 
northern  Oregon  and  Washington  territory  by  F. 
foMciata. 

In  both  cases,  as  might  be  supposed,  specimens  ob- 
tiuned  from  the  more  southern  clunates  are  shorter  in 
their  for,  more  brightly  colored,  and  more  distinctly 
spotted  than  those  from  colder  regions.  When  only  a 
few  individuals  of  each  most  markedly  different  form 
are  examined  the  distinctions  are  sufficiently  evident 
Theoocurrenoe,  however,  of  transitional  or  intermediate 
fbims  makes  it  extremely  difficult  to  draw  the  line  be- 
tween the  different  varieties  or  species,  or  to  assign 
definite  characters  by  which  Uiey  can  be  separatM. 
Wherefore  it  is  best  at  present  to  accept  the  so-called 
fpedes  aa  only  provisional,  and  wait  until  more  abund- 


ant materials,  with  fuller  Knowledge  of  the  localities 
from  which  they  are  derived,  and  of  the  variations  due 
to  age,  sex,  season,  and  climate,  have  been  more  care- 
fully studied.  We  shall  then  probably  come  to  the 
conclusion  that  all  the  existing  forms  of  northern 
lynxes,  whether  American  or  Eurasian,  belong  to  what 
may  fairly  be  called  a  species,  which  is  becoming  by 
degrees  differentiated  into  several  more  or  leas  strongly 
marked  local  varieties.  (w.  h,  f.) 

LYONS  (French,  Xjfon),  in  political,  oommeicial, 
industrial,  and  military  imTOrtanoe,  as  well  as  in  point 
of  size,  the  second  city  of  ^Vance,  formerly  the  capital 
of  Lyonnaia,  and  now  the  chief  town  of  the  depart- 
ment of  Rhone,  seat  of  a  court  of  appeal  and  of  a 
military  government,  and  a  fortified  place,  is  situated 
at  the  oonfluence  of  the  Rhone  and  the  SaOno,  in  45" 
W  N.  lat  and  4'  49'  19''  E.  long.,  at  an  altitude 
above  the  sea  varying  from  540  to  rather  more  than  1000 
feet  The  population  of  the  city  and  liberties  in  1876 
was  342,815.  The  rivers,  both  flowing  south,  are  sepa- 
rated b^  the  hill  of  Croix-RouBse.  On  the  right  the 
Sadne  is  bordered  by  the  scarped  heights  of  Fourviires, 
St  IrSnte,  and  Ste.  roy,  leaving  room  only  for  the  quays 
and  one  or  two  narrow  streets ;  this  is  the  oldest  part  of  ' 
the  city.  Where  it  enters  Lyons  the  SaOne  has  on  its 
right  the  faubourg  of  Yaise,  and  on  its  left  that  of 
S^in,  whenoe  the  ascent  is  made  to  the  top  of  the  hill 
of  Croix-Housse.  The  river  next  tdces  a  semicircular 
sweep  around  the  hill  of  Fourvi^res  (410  feet  above 
it),  which  is  fully  occupied  by  convents,  hospitala,  and 
seminaries,  and  has  at  its  summit  the  famous  church, 
the  resort  of  1,500,000  pilgrims  annually.  From  this 
point  the  beet  view  of  the  entire  city  is  obtained. 
First  the  busy  Sa^ne  is  seen  with  its  thirteen  bridges 
and  animated  quam  Next  on  the  peninsula  between 
the  two  rivers 'at  the  foot  of  the  hill  of  Croix-Roosse, 
oome  the  principal  quarters  of  the  town ;  the  Terreaux, 
containing  the  h6tel  de  ville,  the  prefecture,  and  die 
chief  commercial  establishments;  Relleoour  with  its 
large  open  square,  one  of  the  finest  in  Europe :  and  the 
aristocratic  Quartier  de-  Perrache.  The  Rhone  and 
SaAne  formerly  met  here,  till,  a  hundred  years  ago, 
the  sculptor  Perrache  reclaimed  from  the  rivers  the 

?|uarter  which  bears  his  name ;  on  the  peninsula  thus 
ormed  stands  the  principal  railway  station.  Here 
too  are  the  docks  of  the  Sa6ne,  factories,  the  arsenali 
gaS'Worka,  prisons,  and  the  slaughter-house. 

The  Rhone^  less  confined  than  the  SaOne,  flows 
swiftly  in  a  wide  channel,  broken  when  the  water  is 
low  in  spring  bv  pebbly  islets.  On  the  right  band  it 
skirts  first  St  Clair,  sloping  upwards  to  Oroix-Rousse, 
and  then  the  districts  of  Terreaux,  Bellecour,  and  Per- 
rache ;  00  the  left  it  has  a  low-lying  plain^ubject  to 
disastrous  inundations,  occupied  by  the  Pare  de  la 
Tgte  d'Or  and  the  quarters  of  Brotteaux  and  GniUo- 
ti^re.  The  park,  defended  by  the  Grand  Camp 
embankment,  comprises  282  acres,  and  contains  a 
zoological  collection,  botanical  and  pharmaceutical 
gardens,  and  the  finest  greenhouses  in  France,  with 
unique  collections  of  orchids,  palm-trees,  and  Cycada- 
ceix.  Brotteaux  is  a  modem  town  with  boulevards 
and  regular  streets,  and  in  this  direction  Lyons  is  ex- 
tending every  vear.  In  the  old  districts  there  is  no 
room  for  growth ;  they  are  crowded  with  old  buildings 
of  eight  or  ten  stories,  or  even  more,  and  it  has  been  the 
task  of  the  last  thirty  years  to  open  them  up  by  means 
of  thoroughfares.  Quillotidre,  to  the  south,  is  a  work- 
men's  quarter  of  wretched  houses. 

The  Rhone  is  lined  with  broad  quays^  and  crossed 
by  ten  fine  bridges,  two  of  them  for  railway  traffic 
On  the  right  bank  stand  the  Lyc^  and  the  publio 
library,  the  H6tel  Dieu,  the  military  hospital,  and  the 
Hospice  de  la  Charity ;  on  the  left  bank  is  the  long 
range  occupied  by  the  medical  faculty.  In  the  east  of 
Qumotidro  the  Gfeneva  railway  skirts  the  artillery  bar- 
racks. 

Northward  from  Fourridres  appear  the  green  slopes 
of  Mont  d'Or,  deacending  towards  the  Sodne  by  pleas- 
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ant  glades  sprinkled  with  villas ;  to  the  east,  beyond 
the  somevhab  monotonous  plain,  stretch  the  mountains 
of  Savoy  and  Dauphln6 ;  to  the  south,  below  the  con- 
fluence of  the  Rhone  and  the  SaAne,  the  river  traverses 
a  rich  landscape  to  pass  out  of  sight  at  the  foot  of 
Mont  Pihit ;  and  to  tne  west  the  horizon  is  bounded 
by  the  Forez  hills. 

Since  1852  the  communes  of  Croix-Rousse  and  Qatil- 
loti^re  have  been  united  with  Lyons.  The  Rhone  and 
the  old  fortifications,  which,  on  the  right  bank  of  the 
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UquaUle. 
82.  Jewish  Syna. 
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SS.  St.  Ir^nte. 
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Sadne,  stretched  in  an  unbroken  line  irom  the  rook  of 
Pierre  Seize  below  Vaise  to  the  bridge  of  Ainay,  con- 
tinued bv  those  now  replaced  by  the  Croix-Rouase 
boulevard,  marked  the  boundaries  of  the  ancient  city. 
The  hne  of  Croix-Rousse  has  now  been  thrown  forward 
to  the  north,  and  further  strengthened  bv  Forts  Ca^ 
hiire  and  Montessuy.  On  the  left  bank  of  the  Rhone 
stand  Forts  TSte  d'Or,  Charpennes,  Brotteauz  and 


Part-Diea,  Yilleurbanne,  Lamotte,  Colombier,  and 
Vitriolerie.  On  the  right  bank  of  the  Sa6ne  Forts  St^ 
Foy,  St  Ir^n^,  Loyaase,  Vaise,  and  Duch^re  com- 
pleted the  defensive  system  of  Lyons  previous  to  1870 ; 
bat  since  that  date  the  dominant  points  of  the  neigh- 
borhood have  b^un  to  be  crowned  with  batteries  and 
redoubts:  but  only  Forte  Brou  and  Feyzin  on  the  left 
bank  of  the  Rhone,  St.  Qenis  on  the  right  bank,  Mont 
Verdun  on  Mont  d  Or,  and  Vencia  are  finished. 
Of  the  ancient  buildings  in  Lyons,  Fourvidres  is  the 
one  which  attracts  most  visitors.  It  derives  ita 
name  firom  the  ancient  forum  [Forum  vetus)^ 
whose  site  it  occupies.  The  first  chapel,  dedi- 
cated to  the  Virgin,  was  erected  in  the  end  of 
the  9th  century.  Consecrated  afterwards  by  St. 
Thomas  of  Canterbury,  and  then  made  a  collo- 
giat«  church,  Notre  Dame  de  Fourvi^res  was 
created  superior  of  twenty-five  villages  by  Louis 
XI.,  on  occasion  of  his  visit  in  1476.  Laid  waste 
by  the  Protestants,  plundered  at  the  Revolution, 
it  began  to  be  visited  again  in  1804,  and  in  1805 
Pope  Pius  VII.,  retuminjf  from  the  coronation 
of  Napoleon,  ascended  thither  to  give  his  bene- 
diction to  the  city — a  ceremonv  renewed  from 
yeartoyeajwith  great  pomp.  The  church  tower, 
172  feet  high,  is  surmounted  by  a  statue  of  the 
Virgin  in  gilded  bronze,  18  feet  high,  turned  to- 
wards the  town^  on  the  pedestal  are  bronre 
plates  with  inscnptions  assigning  to  the  Virgin 
the  credit  of  ending  the  plague  of  1643,  and  of 
preserving  the  town  during  the  cholera  epidemic* 
of  1832,  1835,  and  1850.  The  fiist  stone  of  % 
magnificent  new  church  was  laid  in  1872.  Thft 
orj^jt,  219  feet  by  62,  is  as  yet  the  only  portion 
finished.  At  the  foot  of  Fourvidres,  on  the 
right  bank 'of  the  Sadne,  lies  the  metropoUtan 
church  of  St  John  (the  archbishop  of  Lyons  is 
primate  of  all  Gaul).  The  choir  belongs  to  the 
early  years,  the  transept  to  the  close  of  the  12tik 
oentury;  the  building  of  the  nave,  carried  on 
durinr  the  next  three  hundred  years,  was  com- 
pleted only  in  1480.  In  one  of  the  two  towers 
there  is  a  bell  weighing  nearly  ten  tons.  To 
the  right  and  lefl  of  the  altar  stand  two  crosses 
preserved  since  the  council  of  1274  as  a  symbol 
of  the  union  then  agreed  upon  between  the 
Greek  and  Latin  Churches.  St  Martin  d' Ainay, 
in  the  Perrache  quarter,  is  the  oldest  church  la 
Lyons,  dating  from  the  beginning  of  the  6th. 
centui]y ;  the  chapels  of  the  apse  are  adorned 
by  paintings  by  Flandrin.  St  Nizier,  in  the 
heart  of  the  city,  was  the  first  cathedral  of 
Lyons ;  and  the  ciypt  in  which  St  Potjiinus. 
officiated  still  exists.  The  present  church  is  a 
Gothic  edifice  of  the  15th  century,  with  the  ex- 
ception of  the  porch,  oonstructeld  by  Philibert 
Delorme.  In  the  ciypt  of  the  church  of  St 
Irenaeus  are  the  tomh  of  that  saint  and  a  vast 
quantity  of  bonee,  alleged  to  be  those  of  19,000 
martyrs  put  to  death  in  the  persecution  of 
Severus.  The  Place  Bellecour  is  adorned  west 
and  east  by  two  monumental  fai^es  originallr 
erected  after  plans  by  Mansard,  but  destroyed 
in  1793,  and  rebuilt  under  the  consulate  in  a 
somewhat  modified  style.  In  the  middle  stands 
an  equestrian  statue  of  Louis  3CIV,  by  LemoL 
The  Rue  de  rH6tel  de  Villo,  connecting  the, 
Place  Bellecour  and  the  Place  des  Terreaux, 
and  the  Rue  de  la  Republique  running  parallel 
with  it  are  among  the  finest  streets  of  the 
modem  city.  The  east  side  of  the  Place  des  Terreaux 
(so  called  from  the  "terreaux"  now  occupying  the 
place  of  the  canal  which  formerly  connectea  the 
Rhone  and  the  Sa6ne)  is  formed  by  the  H6tel  de 
ViUe,  which,  however,  turns  a  better  front  in  the 
opposite  direction  towards  the  theatre;  the  south 
is  occupied  by  the  Palais  St  Pierre  (formeiiy  a 
convent),  which  gives  accommodation  to  the  faculties 
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of  sdenoe  and  literature,  and  to  the  school  of  fine  arts, 
tfao  picture  gallery,  the  museums  of  soulpture,  archae- 
oloy,  and  natural  history,  and  the  art  library.  Id 
the  Rue  de  la  Republiciue,  between  Place  de  la  course 
and  Hace  des  Cordeliers,  each  of  which  oontatns  one 
of  its  highly  OTnamented  fronts,  stands  the  building 
oocupied  by  the  exchange  and  tne  commercial  court. 
The  former  has  its  offices  on  the  ground  floor  round 
the  oentnU  glass-roofed  luJI ;  besides  the  oonrt,  the 
upper  stories  accommodate  Uie  ooun<»l  of  prad'nom- 
mea,  the  chamb«  of  commerce,  and  the  industrial 
museum.  The  Palus  de  Justice,  a  fine  building  with 
a  Corinthian  colonnade,  on  the  right  bank  of  the 
SaAne,  occupies  the  site  of  the  palace  of  the  counts  of 
Forez.  A  statue  of  Jaoquard  the  inventor,  stands  in 
Place  Sathonay,  and  one  of  Marshal  Suchet  in  Place 
Tholozan. 

The  Academy  of  Lyons  has  the  five  faculties  of 
Catholic  theology,  s<»ence,  literature,  medicine  and 
pharmacy,  and  law,  with  two  lyceums,  and  .a  number 
of  scboou ;  and  the  Catholic  institute  has  three  facul- 
ties-^w,  Bcience^  and  theology.  The  si^ool  of  fine 
arts  was  founded  m  the  18th  century  to  tnun  compe- 
tent dengners  for  textile  mantmujtures.  but  has 
also  done  much  for  pwntinft  and  sculpture.  The  TCteri- 
naiy  school  of  Lyons,  instituted  in  1761,  was  the  first 
of  its  kind  in  Europe ;  its  laboratory  for  the  study,  of 
oompaiatiTe  physiology  is  admirably  eqaipped.  L'Eoole 
la  Martiniire  (foanded  by  the  legacy  of  Claude  Afar- 
tin)  fuTDish^  gratuitous  teaching  of^  the  aciencea  and 
indnstrial  arts.  The  school  of  commerce  and  the  Lyons 
central  school  complete  the  list  of  ins^tutions  for  in- 
dnstrial education.  Besides  the  Acad&mie  des  Sciences, 
Belles  Lettres,  et  Arts  (found^  in  1700)  Lyons  pos- 
seasee  societies  of  agriculture,  natural  history,  useful 
wts  and  sdenc^  geography,  and  horUculture. 

^e  H6tel  Dieu,  instituted  in  the  beginning  of  the 
6th  oentuiv  by  mng  Ghildebert,  is  stiU  one  of  the 
chief  establishments  of  ita  Idnd  in  the  city,  and  con- 
tains 929  beds.  Its  facade,  fironting  the  Qnai  dn 
Rhfine  for  1060  feet,  was  commenced  according  to  the 
designs  of  Sonfflot,  architect  of  the  Pantheon  at  Paris. 
The  Hoepioe  de  la  Charit6  and  the  military  hospital 
are  a  little  la^er  than  the  H6tel  Dieu.  The  Hospice 
de  rAntiquaiUe,  at  Fourri^res  (2000  beds)  occupies 
the  site  01^  the  ancient  palace  of  the  pnetorian  prefects, 
in  which  Gtermanicus,  Claudius,  and  Oaraoalla  were 
bom.  Lyons  has  many  other  benevolent  institutions, 
and  is  also  the  centre  of  the  operations  of  tiie  Propa- 
gation de  la  Foi. 

The  museum  is  one  of  the  best  provin<nal  oolleotions 
in  France,  alike  in  its  ancient,  medisaval,  and  modem 
departments.  Among  the  Gallo-Roman  insmptions, 
in  which  it  is  particularly  rich,  are  the  bronze  tables 
discovered  at  Lyons  in  1528,  which  contain  the  ^)eech 
of  the  emperor  Claudius  in  record  to  the  admission  of 
the  dtizens  of  Gallia  Comata  into  the  Roman  senate. 
The  numismatic  collection  (30,000  pieces)  indudea  a 
series  of  the  coins  struck  at  Lyons  from  43  B.o.  to 
1857.  There  is  a  spedal  galleiy  of  works  of  I^onese 
painters ;  and  the  Bemara  oolleotioii  about  300  pio- 
toTcs  is  kept  enUre. 

The  museum  of  natural  history  (fiir  whidi  a  new 
bnildiog  is  to  be  erected  in  Uie  Pare  de  la  Tfite  d'Or) 
oontuns  a  zoolo^cal  department  ranking  next  to  that 
<^  Paris,  and  mineralogical,  geological,  and  anthropo- 
logioal  sections — Uie  last  enriched  with  specimens  from 
the  chamo  ate  of  Solutrd  (Sa6ne  and  Loire).  The 
mnaenm  of  art  and  industries,  founded  in  1864  by  the 
ohamber  of  commerce,  is  divided  into  three  sections, 
the  first  intended  to  illustrate  the  various  conceptions 
of  the  beautiful  formed  by  difierent  peoples,  the  second 
to  show  the  whole  method  of  the  textile  industiy,  and 
the  third  to  give  an  historical  conspectus  of  woven 
textures.  The  Gnimet  Museum,  in  a  special  building 
in  the  Tfite  d'Or,  oonsists  of  .ol^eots  brought  from  the 
extreme  East  (mainly  by  M.  Emue  Guimet)  and  de- 
■gned  to  ftdiUtete  the  oomparalaTe  study  of  regions, 
VouxT-a» 


especially  those  of  the  Eastern  ^rld.  Since  1880  the 
institution  has  published  its  AntuUa,  oondsting  of 
oruriDal  essays  or  u^nslatioos  of  foreign  works. 

The  library  of  the  school  of  arts  contains  65,000 
volumes  and  22,000  engravings,  and  the  town  library 
108,000  volumes  and  1300  manuscripts,— about  600  of 
the  printed  works  being  incunabula,  and  25  of  the 
MSS.  belonging  to  the  Carlovingian  period.  In  the 
latter  institution  is  the  great  terrestrial  globe  made  at 
Lyons  in  1701,  indicating  the  great  Afiican  lakes,  the 
rediscoveiy  of  which  has  been  one  of  the  events  of  the 
present  oenturv. 

Under  the  Romans  L^ons  was  admirably  provided 
with  water.  Three  ancient  aqueducts  on  the  Four- 
viferes  level,  from  Mootroman,  Mont  d'Or,  and  Mont 
Pilatj  can  still  be  traced ;  and  the  last  was  no  less  than 
52  miles  long,  and  capable  of  supplying  11,000,000 
gallons  per  clay.  Magnificent  remains  of  this  work 
may  be  seen  at  St.  Ir6n£e  and  Chaponost.  Traces  also 
exist  along  the  Rhone  of  a  subterranean  canal  convey- 
ing the  water  of  the  river  to  a  naumaohia.  At  present 
the  water  supply  of  Lyons  is  obtained  from  the  Rhone 
by  powerful  hydraulic  engines  situated  above  the  town, 
which  ruse  the  water  to  the  Monteasuy  and  the  Four- 
vidres  plateaus,  456  feet  above  the  low  level  of  the 
river.  The  reservoirs  are  capable  of  supplying  1,765,- 
829  cubic  feet  of  water  per  day. 

Agrippa  made  Lyons  the  starting-point  of  the  prin- 
dpal  Roman  roads  throughout  Gkul ;  and  it  still  re- 
mains an  important  centre  in  the  general  system  of 
communication.  The  Sadne  above  the  town  and  the 
Rhone  below  have  large  barse  and  steamboat  traffic ; 
and  the  latter  river  above  the  town  may  be  used  by 
steamboats  during  summer  as  far  as  Ajx  in  Savoy. 
Navigation,  however,  is  often  interrupted,  even  below 
the  town,  by  the  lowness  of  the  water,  and  a  canal  is 

Srojected  to  remedy  this  def^   The  cazient  the 
a6ne  is  less  rapid  than  that  of  the  Rhone,  and  is  con- 
trolled by  weirs. 

The  rulway  from  Paris  to  Marseilles  has  two  stations 
(Vaise  and  Perrache)  in  Lyons;  and  the  line  from 
Lyons  to  (rcneva  two  (Brotteaux  and  St  CTlair).  The 
Montbrison  line  starts  &om  St.  Paul,  on  the  right  of 
the  Sadne.  The  terminus  of  Part^Dieu  for  the  newly- 
opened  East  of  L^ons  line  is  between  Perrache  and 
Brotteaux.  Within  the  town  there  are  two  rope  rail- 
ways,— the  first  mounting  to  Fourridres,  and  the 
seoondj  popuhtrly  called  the  jEoeSe,  from  Rue  Teime 
to  Croix-Ronsse. 

Li  a  dty  of  such  importance  as  Lyons  the  nnmbOT 
of  industries  is  natiiralh^  hurge,  but  by  far  the  moot 
extenure  of  them  all  is  the  silk  manufacture.  Derived 
&om  Italy,  this  industry  nipidly  developed  under  the 
patronage  of  Francis  L,  Henry  II.,  and  Henry  IV.; 
and  from  time  to  time  new  kmds  of  fabrics  were  in- 
vented—silk stuffs  woofed  with  wool  or  with  gold  and 
silver  threads,  shawls,  watered  silks,  poplins,  velvets, 
satioades,  moires,  eto.  In  the  beginning  of  the  present 
century  Jacquard  introduced  his  famous  loom  by  which 
a  ungle  woikman  was  enable  to  produce  elaborate 
&bric8  as  easilr  as  the  plainest  web,  and  by  changing 
the  "cartoons  tom^ke  the  most  differont  textures 
on  the  same  looma  In  the  17th  centuiy  the  silk  man- 
ufacturo  employed  at  Lyons  9000  to  12,000  looms. 
Ailer  the  revocation  of  the  edict  of  Nantes  the  number  - 
sank  to  3000  or  4000;  but  af^r  the  Reign  of  Terror 
was  past  it  rose  a^n  about  1801  to  12,000.  At  present 
there  are  about  70,000  in  operation  when  no  ^reat 
commercial  crisis  comes  to  diminish  production,  giving 
employment  to  about  140,000  weavers.  There  are  also 
a  large  number  of  persons  engaged  in  the  dlk-worm 
hatcheries  established  in  France.  The  workmen  live 
for  the  most  part  in  the  Croix-Rousse  quarter,  but 
many  of  them  inhabit  the  outskirts.  The  mean  annual 
value  of  the  silk  goods  manufJwtuied  is  estimated  at 
375,000,000  franca  (£15,000,000),— 250,000,000  repre- 
senting the  value  of  the  raw  material  and  125,000,000 
the  valne<^the  labor.   Including  the  purchase  of  raw 
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materials  and  the  sal*  of  the  manufactared  goods,  the 
nllc  trade  ^ves  a  total  turnover  of  1000  million  franca 
(£40,000,000).  A  apecia'  'Boe  (known  as  La  Condi- 
tion da  Sotet)  determines  uhe  weight  and  nature  of 
the  silk.  Extensive  dye-works,  chemical  works,  brewt 
eries,  pork  factories,  engineering  works,  printing  es- 
tablishments, and  hat  factories  represent  the  seooodary 
industries  of  the  place.  A  lar^  trade  is  carried  on  in 
ehestants  brooght  from  the  neighboriiig  departmento, 
and  known  as  marrotu  de  l4fon. 

The  earliest  OalUo  oooopanti  of  the  terribny  at  the  coo- 
flnenoa  of  the  Bhone  and  the  SiAne  were  the  Stigtiaians. 
In  690  B.C.,  some  Qreek  refagees  from  the  banks  of  the 
H^raolt,  having  obtained  permission  of  the  natives  to  es- 
tablish themBelvM  beside  the  Croix-Booase,  called  their 
new  town  1^  the  Gallic  name  Ifngdannm;  and  In  43  B.a 
Unnitliu  Planctu  brought  a  Boman  colony  to  Fonrvi&rea 
from  Vienne.  This  settlement  soon  acquired  importance, 
and  was  made  hj  Agrippa  the  stuting  point  of  four  great 
roads.  Aagtutos,  besides  building  aqaedncts,  temples, 
and  a  theatre,  gave  it  a  senate  and  made  it  Uie  seat  of 
an  annnal  assembly  of  deputies  from  the  sixtr  cities  of 
GaUla  Oomata.  Under  the  emperors  the  colony  of  Forum 
Yetos  and  the  monicipinm  of  Logdunum  were  naited, 
reoeiving  th«  jtu  smatni.  The  town  was  burnt  by 
Nero  in  50  and  afterwards  rebuilt  by  him  in  a 
muflh  liner  style;  It  was  also  adorned  byTrtUao,  Adrian, 
and  Antoninus.  The  martTTdom  of  Pothinos  and  Blan- 
dlna  occurred  under  Marcus  Aorolios  (177  A.D.},aQd  inl97 
a  still  more  savage  persecution  of  the  Cbristians  took  place 
under  Swtimioa  Sevems,  in  which  Xienaoi,  according  to 
some  aotnoTs,  perished.  After  having  been  ravaged  by  the 
barbarians  and  abandoned  by  the  empire,  Lyons  in  478 
became  capital  of  the  kingdom  of  the  Burgundians.  It 
afterwards  fell  into  the  hands  of  the  Franks,  and  suffered 
sevevely  flrom  the  Saxaoans,  bat  xerived  ander  Charle- 
magne, and  after  the  death  of  Charles  the  Bald  was  mode 
the  capital  of  the  kingdom  of  Provence.  From  1024  it  was 
a  fief  of  the  emperor  of  Oermanj,  Subsequently  the  super- 
iority over  the  town  was  a  snl^ieet  of  dispute  between  the 
uohoishops  of  Lyons  and  the  counts  of  fores:  but  the 
njal  supremacy  was  floaliy  established  under  Louis  IX. 
and  Philip  the  Handsome.  The  citizens  were  constituted 
into  a  commune  ruled  by  freely  elected  consuls  (1^0). 
In  the  13th  century  two  ecolesiutioal  councils  were  held 
at  I^ons— one  in  1845,  pre^ded  over  by  Innocent  IV.,  at 
whiui  the  emperor  Frederick  IL  was  deposed;  the  second, 
the  cecomenical,  under  the  presidency  of  Gregory  X.,  in 
1274,  at  which  nve  hundred  bishops  met  Pope  Clement  V. 
was  crowoed  here  in  1305,  and  hia  successor  John  XXII. 
elected  In  1816.  The  Protestants  obtained  posseesion  of 
the  place  in  1S6S ;  their  acts  of  violence  were  fiercely 
avenged  in  1572  after  the  St  Bartholomew  massacre. 
Under  Henry  III.  Lyons  sided  with  the  League ;  but  it 
pronounced  in  bvor  of  Henry  IV.  In  1793  it  rose  against 
the  Convention,  but  was  oompelled  to  yield  to  the  army 
of  the  Bepublic  after  enduring  a  siege  of  seven  weeks 
(October  10).  Terrible  chastisement  ensued:  the  name 
of  Lyons  was  changed  to  that  of  Vitle-affhuichie ;  the 
demolition  of  its  buildings  was  set  about  on  a  wholesale 
ecMle;  and  vast  numben  of  the  proscribed,  whom  the 
soaflbld  had  spared,  were  butchered  with  grape  shot  The 
town  resumed  its  old  name  after  the  fiiU  of  Robespierre, 
and  the  terrorists  in  their  tnm  were  drowned  in  large 
numbers  in  the  Bhcne.  Napoleon  rebuilt  the  Place  Belle- 
oonr,  reopened  the  chnrohea,  and  made  the  bridge  of  Til- 
sitt  over  the  SaAne  between  Belleoour  and  the  cathedral. 
In  1814-15  Lyons  was  occopied  by  the  Austrians,  under  the 
government  of  Louis  Philippe,  and  in  1870-1  there  wereseve- 
ral  bloody4nieutes;  in  18S6adisa8trous  flood  laid  waste  the 
Brotteaux  and  rendered  80,000  persons  homeless.  An  inter- 
national exhibition  was  held  here  in  1873.  Among  the 
many  distinguished  natives  of  Lyons  may  be  mentioned 
Germanicns  and  the  emperors  Clendios,  Marcus  Anrelins, 
and  Caracalla:  Ampere  the  physicist:  Blcherand,  B^ 
eamier,  and  Bonnet :  De  Jussteu  the  naturalist  J.  B. 
Say  Uie  economist  Bardme  the  mathematician,  Suohet  the 
nushal,  Boland  tlie  Girondin,  and  Jacqnard  the  Inventor. 

(O.  ME.) 

LYONS,  Edmund  Ltonb.  Lord  (1790-1858), 
British admind,  wasdescended  from  a  family  connected 
vrith  Antigua,  and  previously  with  Cork,  and  was 
bora  at  Burton  near  Christchurch,  Hampshire,  21st 
November,  1790.  He  entered  the  navy  at  an  early  age, 
and  served  in  the  Mediterranean,  and  afWmrds  in 
the  East  Indies,  where  la  1810  he  woo  promolUHi 


distinffuished  bravery.  He  became  poBtroaptain  in 
1814,  and  in  1828  commanded  the  "Blonde  frigate 
at  the  blockade  of  Navarino.  He  took  part  with  the 
French  in  the  capture  of  the  casUe  of  Morea^  reoeiv- 
ing  for  his  conduct  the  ordeni  of  St  Louis  or  France 
and  of  the  Redeemer  of  Greeoe.  ShorUy  before  his 
ship  was  paid  off  in  1835  he  was  knitted.  From 
1840  till  the  outbreak  of  hosUlilies  with  Roaua 
lC(om  was  employed  on  the  diplomatic  serrioe,  bong 
minister  plempotendary  to  the  court  of  Greece  until 
1849,  then  nntd  1851  ambassadorte  the  Swiss  cantons, 
whence  he  was  tnnaferred  to  a  simiUr  position  at 
Stodcholm.  ^  On  the  outbreak  of  the  war  with  Ru^a 
he  was  appotntoi  second  in  command  of  the  British 
fleet  in  the  Black  Sea  under  Admiral  Dundas,  whom 
he  Buooeeded  in  the  chief  command  in  1854.  As 
admiral  of  the  inshore  squadron  he  had  the  direction 
of  the  landinff  of  the  troops  in  the  Crimea.  whi£&  he 
conducted  with  marvellous  enervy  ana  doapnteh.  Ao- 
oording  to  Kinglake,  l^vna  shared  the  "intimate 
oounBels  "  of  Lord  Raglan  in  regard  to  the  most  mo- 
mentous questions  of  the  war,  and  throughout  the 
Crimean  campaign  he  toiled,  with  a  "painfiil  oon-~ 
suming  passion,  to  guard  against  disaster,  to  dear 
away  overpowering  difficulties  and  obstadesj  and  to 
win  tiie  final  purpose  of  the  expedition.  actual 
aohievemente  in  battle  were  prin(»pally  two — the 
support  he  rendered  with  his  guns  to  the  French  at 
the  Alma  in  attacking  the  left  nank  of  the  Russians, 
and  the  bold  and  brilUant  part  he  took  with  his  ship 
the  *' A^memnon  "  in  the  first  bombardment  of  the 
forts  of  Sebastoppl ;  but  his  constant  vigilance,  his 
multifarious  activity,  uid  his  suggestions  and  counsels 
were  much  more  advantageous  to  the  alUed  cause  than 
his  Bpedfio  exrd(nta.  In  1855  he  was  oreated  vioe-ad* 
miral,  and  at  we  ooDoluuon  of  the  mr  he  was,  in  Jane. 
1856,  rused  to  the  peerage  with  the  titie  of  Lora 
Lyonsof  Christohurch.    He  died  November  23,  1858. 

LYRA,  NiooLAua  ds  (c  1270-1340),  a  well-known 
mediieval  commentator,  was  a  native  of  Lyre,  near 
Evreuz,  Normandy,  and  was  bom  most  probably  about 
1270 ;  at  least  he  was  still  young  when  in  1291  be  en- 
tered the  Franciscan  order  at  VemeuiL  He  aflerwards 
studied  at  Paris,  and  became  doctor  of  theology  and  a 
BucoesBful  teacher  there.  In  1325  he  becune  proTin- 
dal  of  his  order  for  Burgundy ;  and  on  Ootuber  23, 
1340,  he  died  at  Paris. 

Lyra  (I^Eaana)  was  the  author  of  a  eontrovenial  treatise 
against  the  Jews,  entitled  De  Jhuioj  ^««{m  adventu  prm- 
lerito,  and  of  a  TViKeMw  da  Umwrniitutranto  et  nudpieittt 
mtneti  altarU  $aerameHtuM,  bat  by  far  his  most  Important 
work  is  the  PottilUa  perp«tum,iiv»  brevUi  wmmenUiria  in  «!•• 
versa  BttKa,  first  printed  at  Borne  (5  vols,  ftil.,  1471-^72),  and 
often  snbsequently.  It  mar  he  s^d  to  mark  the  ftiit  b^ 
ginnings  of  a  school  of  natural  excmis;  flnr,  though  reeog- 
nixing  tiie  old  doctrine  of  a  fimrfwd  sen 


"  Liters  gflsta  dooet.  quid  eredas  allegorla, 
Horalla  quid  sgss,  quo  teadas  anaffORla''— 

Lyra  explicitly  maintained  and  sought  to  give  eflfeet  to 
the  principle  that  the  foundation  of  every  mTstical  exposi- 
tion must  first  be  firmly  laid  by  sscertaining  the  litwal 
meaniag.  His  qualities  as  an  interpreter  of  Scripture  in- 
cluded, oesldee  comparative  freedom  from  dogmatic  prepos- 
session, a  good  knowledge  of  Hebrew  and  a  fair  acquajnt- 
aace  with  Greek.  Luther  was  aequ^nted  with  his  com- 
mentaries, and  it  Is  through  the  influence  of  Bashi  upon 
Lyra  that  so  many  traces  of  the  exegesis  of  that  rabbi  are 
found  in  Luther's  writings ;  hence  the  oft-quoted  saying, 
"  Si  Lyra  non  lyrasset,  Luthems  non  saltasaet."  Bee  VM. 
xi.  p.  536. 

LYRE.  Of  all  musical  instruments  the  ]^  hsa 
been  the  most  associated  with  poetry,  the  recitations 
of  Greeks  having  been  aooompAOied  by  it  Yet 
the  lyre  was  not  of  Greek  ori^n ;  no  root  in  the 
language  has  been  discovered  for  Upa,  although  the 
special  names  bestowed  upon  varieties  of  the  instru- 
ment are  Hellenia  We  have  to  seek  in  A^  the 
birth^aoe  of  the  genw,  and  to  infer  its  intnduotioB 
into  weeoB  through  Thraoe  <v  Lydia.  The  historio 
herow  ud  inproven    the  lyre  were  of  the  JBoliao 
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or  Ionian  oolonies,  or  the  adjaoent  coast  bordering  on 
the  Lydian  empire,  while  the  mythic  masters,  Orpheus, 
Masasas,  and  Thamyiis,  _were  Thracians.  Notwith- 
BtandinK  the  Hermes  tnuUtion  of  the  invention  of  the 
lyre  in  Egypt,  the  Egyptians  seem  to  have  adopted  it 
themselves  from  Aa^na  or  Babylonia. 

To  de6ne  the  lyre,  it  is  necessary  clearly  to  separate 
it  from  tJie  allied  harp  and  guitar,  both,  as  far  as  we 
have  record,  instruments  of  as  great  antiquity.  In  its 
primal  form  the  lyre  differs  from  the  harp,  of  which 
the  eariiest,  simplest  notion  is  found  in  the  bow  and 
bow-string ;  while  the  guitar  (and  lute)  can  be  traced 
back  to  the  typical  "nefer"  of  the  fourth  Egyptian 
d^asty,  the  fretted  finger-board  of  which,  permitting 
the  production  of  different  notes  by  the  shortening  of 
the  string,  is  as  different  in  oonception  from  the  lyre 
and  harp  as  the  flute,  with  holes  to  shorten  the  column 
of  ur  is  from  the  syrinx  or  Pandean  pipes.  The  frame 
of  a  lyre  oonaiata  of  a  hollow  body  or  soundn^hest 
(vjtetovi.  Prom  this  sound-chest  are  rused  two  arms 
(irv^eif),  which  are  soigetimes  hollow,  and  arc  bent 
both  outward  and  forward.  They  are  bound  near  the 
top  by  a  crossbar  or  yoke  (C^yAv  ffyu/ja,  or,  from  its 
having  ouoe  been  a  reed,  K&7uifu){).  Another  crossbar 
(/t^rofi  tiroMiptov)^  fixed  on  the  sound-chest,  forms  the 
bridge  which  transmits  the  vibrations  of  the  stringa. 
The  deepest  note  was  the  ferthest  from  the  player; 
bat,  as  tne  strings  did  not  differ  much  in  length,  more 
weight  ma^  have  been  gained  for  the  deefjer  notes  by 
thicker  strings,  as  in  the  violin  and  similar  modem 
instruments,  or  they  were  tuned  with  slacker  tension. 
The  strings  were  never  of  wire,  the  drawing  of  which 
was  unknown  to  the  nations  of  antiqmty,  but  of  g:at 
{xopd^,  whence  chord).  They  were  stretched  between 
iha  yoke  and  bridge,  or  to  a  tailpiece  below  the  bridge. 
There  were  two  waj's  of  tuning :  one  was  to  fasten  the 
strings  to  pegs  which  might  be  turned  U6X?Lapoi,  xdAAo- 
*ec) ;  the  other  was  to  change  the  place  of  the  string  upon 
the  crossbar ;  probably  both  expedients  were  simtuta- 
neoualy  employed.  It  is  doubtful  whether  ^  ;toprforiivof 
meant  the  tuning  key  or  the  part  of  the  instrument 
where  the  pegs  were  inserted.  The  extensions  of  the 
arms  above  the  yoke  were  known  as  lUpara,  horns. 

The  number  of  strings  varied  at  different  epochs,  and 
posnbly  in  different  localities, —four,  seven,  and  t«D 
baving  been  favorite  numbers.  They  wero,  as  already 
Hud,  used  without  a  finger-board,  no  Greek  description 
or  representation  having  ever  been  met  with  that  can 
be  construed  as  refming  to  one.  Nor  was  a  bow  pos- 
mble,  the  flat  sounding-board  being  an  insuperable 
Impediment.  The  plectrum,  however  hr^KTpov),  was 
in  constant  use  at  all  times.  It  was  held  in  the  right 
hand  to  set  the  upper  strings  in  vibration  {KpiKciv^ 
Kpodetv  TV  ir7.f]KTp<fj)  -  at  Other  times  it  hung  firom  the 
lyre  by  a  ribbon.  The  fingers  of  the  left  hand  touched 
the  lower  strings  (V'^^tv). 

With  Greek  authors  the  lyre  has  several  distinct 
names  \  but  we  are  unable  to  connect  these  with  any- 
thing like  certainty  to  the  varieties 
of  the  instrument  Ghclys  (jt^Xi^, 
"tortoise")  m^  mean  the  small- 
est lyre,  which,  borne  by  one  arm 
or  BQpported  by  the  knees,  offered 
in  the  sound-chest  a  decided  re- 
semblance to  that  familiar  animaL 
*niat  there  was  a  difference  be- 
tween lyre  and  cithara  {itMpa)  is 
certain,  Plato  and  other  writers 
separating  them.  Hermes  and 
Apollo  had  an  altar  at  Olympia  in 
common  because  the  former  had 
invented  the  lyre  and  the  latt«r 
thccitha«L  Perhapstjely«andi^^-;^|^.^* 
ebelys  on  toe  one  hand,  and  tne  seam,  whera  also  are 
dthara  and  phorminx  on  the  other,  fragmenu  ofsuch  an 
wer«  simUar  or  nearly  identical  T^^'u'^f^t 
Apollo  is  said  to  have  carried  a 
gt^n  phorminx.   But  lyre  has  idways  been  accepted 


Fio.  2.— ClthtA  or  Phorminx,  from  a  me  In 
tbe  British  Unseam.  Best  period  of  Greek 
art. 


as  the  geaeno  name  of  tSie  fiunilr,  and  understood  to 

include  all 
varieties. 
The  hiige 
lyre  was 
supported 
by  a  strong 
nbbon  stung 
over  the 
pl aye  r ' s 
shoulder, 
passing 
throng  h 
holes  he- 
neath  the 
yoke  in  the 
arms  of  the 
instrument, 
and  caught 
Igr  the  play- 
er's left 
hand,  the 
ends  hang- 
ing in  a 
sash-like 
f ash  i  0  n . 
This  cithara, 
it  or,  may  be 
phorminx 

{^Pfuyi,  "portable  lyre"),  is  frequently,  hy  the  vase 
painters,  delineated  as  so  heJd, — the  plectrum,  attached 
by  another  ribbon,  being  represented,  when  not  in  use, 
as  nendent,  or  as  interlaced  netween  the  stringa 

Pasung  by  the  story  of  the  discov^of  the  1^  from  a 
vibrating  tortoise-shell  by  Hermes,  we  wiUgUuioe  at  the 
real  lyres  of  Egypt  and  Semitic  Asia.  The  Egyptian 
lyre  is  unmistakably  Semitic.  The  oldest  representa- 
tion that  has  been  discovered  is  in  one  of  the  tombs  of 
Beni  Hassan,  the  date  of  the  punting  being  in  the 
12th  dynasty,  that  is,  shortly  before  the  invasion  of 
the  shepherd  kin^  In  this  painting,  which  both 
Rosellini  and  Lepsius  have  reproduced,  an  imdoubted 
Semite  carries  a  seven  or  eight  stringed  lyre  of  fan- 
shaped  form.  The  instrument  has  a  four-cornered 
body  and  an  irregular  four-cornered  frame  above  it, 
and  the  player  carries  it  horizontdly  from  his  breast, 
just  as  a  modem  Nubian  would  his  kissar.  He  plays 
as  he  walks,  using  both  han<b,  a  plectrum  being  in 
the  right  This  ancient  lyre,  dating2000  B.C.,  exists 
to  this  day  in  a  remarkable  specimen  pr^rved  in  the 
Berlin  Musetun  (fig.  3),  and  is  found  agfun  in  form  as 
well  as  in  manner  of  holding  in  the  Assyrian  lyre 

of  Khorsa- 
bad.  Dur- 
ing the  rule 
ofthe  shep- 
herds the 
lyre  became 
naturalized 
in  Egypt, 
and  in  the 
18th  dynas- 
ty it  is  fre- 
quently de- 
picted, and 
with  finer 
grace  of 
form.  In 
the  lOth 
and  20th 
dynasties 
the  lyre  is 

sometimes  still  more  slender,  or  is  quite  unsym- 
metrical  and  very  strong,  the  horns  surmounted 
by  heads  of  animals  as  in  the  Berlin  one,  T^bich  has 
horses'  heads  at  those  extremities.  Prokesch  copied 
one  in  the  ruins  of  Wadi  Haifa,  splendid  in  blue  and 
gold,  with  a  serpent  wound  round  it.   The  Egyptians 
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;laD  Lrn  now  at  Berlin,  Drawn  hf 
•not  Dlrector-Oeneial  BohOne. 
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alw^  strung  their  l^res  fan-shaped,  like  the  modem 
Nubian  kissar.  Their  paintings  shov  three  to  eight 
or  nine  string,  bat  the  painters'  accuracy  may  not  be 
nnimpeachaple ;  the  Berlin  instrument  had  fifteen. 
The  three-stringed  lyre  typified  the  three  seasons  of 
the  Egyptian  yeajH-tne  water,  the  green,  and  the  har- 
vest ;  the  seven,  the  planetary  system  from  the  moon 
to  Saturn.  The  Greeks  had  the  same  notion  of  the 
harmony  of  the  spheres. 

There  is  no  evidence  aa  to  what  the  stringing  of  the 
Oreek  lyre  was  in  the  heroic  age.  Plutarch  sajrs  that 
OljrmpaB  and  Terpander  used  but  three  strings  to  accom- 
pany their  recitation.  As  the  four  strings  led  to  seven  and 
eight  by  doubling  the  tetrachord,  so  the  trichord  is  con- 
nected with  the  hexachord  or  six-stringed  lyre  depicted 
on  BO  many  archaic  Qrcek  vases.  We  cannot  insist  on  the 
accuracy  of  this  representation,  the  vase  painters  being 
BO  little  mindful  of  the  complete  expression  of  details ;  yet 
we  may  suppose  their  tendency  would  be  rather  to  imitate 
than  to  invent  a  number.  It  was  their  constant  practice  to 
represent  the  strings  as  being  damped  by  the  flngeis  of  the 
left  hand  of  the  player,  after  having  been  struck  by  the 

gectnun  which  he  held  in  the  right  hand.  Before  the 
reek  civilization  had  assumed  its  historic  form,  there 
was  likely  to  be  great  freedom  and  independence  of  dif- 
ferent localities  in  the  matter  of  lyre  stringing,  which  is 
corroborated  by  the  antique  use  of  the  chromatic  (half- 
tone) and  enharmonic  (quarter-tone)  tunings,  pointing  to 
an  early  exuberance,  aa  in  language  when  nations  are 
young  and  isolated,  and  perhaps  also  to  an  Asiatic  bias 
towards  refloements  of  intonation,  from  which  came  the 
Xp*»',  the  hues  of  tuning,  old  Greek  modifications  of  tetia- 
chords  entirely  dinued  In  the  classic  period.  The  common 
mle  of  Olympna 


ramalned,  a  donble  trichord  which  had  lerTed  aa  the 
icaflbl^ng  for  the  enharmonic  varieties. 

We  may  regard  the  Olympus  scale,  however,  as  consisting 
of  twotetrachords,  elidingone  interval  in  each,  for  the  totra- 
ohord,  or  series  of  four  notes,  was  very  early  adopted  as  the 
fttndunental  principle  of  Qreek  music,  and  its  origin  in  the 
lyre  Itself  appears  sure.  The  basis  of  the  tetrachord  is  the 
employment  of  the  thnmb  and  first  three  fingers  of  the  left 
hand  to  twang  as  many  strings,  the  little  finger  not  being 
used  on  account  of  natural  weakness.  As  a  succession  of 
three  whole  tones  wonld  form  the  disagreeable  and  untnna- 
ble  interval  of  a  tritonos,  two  whole  tones  and  a  half-tone 
were  tuned,  fixing  the  totrachord  In  the  consonant  inter- 
val of  the  perfect  fourth.  This  snccession  of  foar  notes 
being  in  the  grasp  of  the  hand  was  called  vvXXa^it,  Joat  aa 
in  language  a  group  of  letters  incapable  of  further  reduc- 
tion is  called  syllable.  In  the  combination  of  two  syllables 
or  tetrachords  the  modem  diatonic  scales  resemble  the 
Greek  so-called  disjunct  scale,  but  the  Greeks  knew  nothing 
of  onr  cat^orical  distinctions  of  nu^or  and  minor.  We 
might  call  the  octave  Greek  scale  minor  according  to  our 
descending  minor  form,  were  not  the  keynote  In  the  mid- 
dle the  thnmb  note  of  the  deeper  tetra^ord.  The  upper 
tetrachord,  whether  starting  from  the  keynote  (conjunct) 
or  from  the  noto  above  (di^unct),  was  of  exactly  the  same 
form  aa  the  lower,  the  position  of  the  semitones  being  iden- 
tical. The  semitone  was  a  llmma  (Afi^ifta),  rather  less  than 
the  semitone  of  our  modem  eqnal  temperament,  the  Greeks 
tuning  both  the  whole  tones  in  the  totrachord  by  t^e  same 
latio  of  8:9,  which  made  the  major  third  a  dissonance,  or 
rather  would  have  done  so  had  they  combined  them  in 
what  we  call  harmony.  In  melodious  sequence  the  Oreek 
tetrachord  la  decidedly  more  agreeable  to  the  ear  than  the 
corresponding  series  of  onr  cqnal  temperment.  And  al- 
though onr  scales  are  derived  from  combined  tetrachords, 
in  any  system  of  tuning  that  we  employ,  be  it  just,  mean- 
tone,  or  equal,  they  are  less  logical  than  the  conjunct  or 
di^unct  systom  accepted  by  the  Greeks.  Bat  modem 
hwmony  is  not  compatible  with  them,  and  oonld  not  liave 
arisen  on  the  Greek  melodic  lines. 

^e  conjnnot  scale  of  seven  notes 


1 


attribated  to  Terpander,  was  long  the  norm  for  stringing 
and  toning  tlie  lyxe.  When  the  di^nncfc  scale, 


i 


the  ootave  scale  attributed  to  Pythagoraa.  was  admitted,  tv 
preserve  the  time-honored  seven  sMngs  one  noto  had  tobe 

omitted ;  it  was  therefore  customary  to  omit  the  C,  which 
in  Greek  practice  was  a  dissonance.  The  Oreek  namoa  for 
the  strings  of  seven  and  eight-stringed  lyres,  the  first  nota 
being  highest  in  pitch  and  nearest  the  player,  were  aa 
follows: — NeU,  Parmute,  Parameit;  Jfess,  Lidumo*,  Parky- 
pais ;  Hjfpats  ;  or  NeU,  ParaneU,  Trite,  Paramete ;  Mete,  lAA- 
anot,  PttrktfpaUf  Hypate, — the  last  four  fVom  Meeeto  Hypato 
being  the  finger  totrachord,  the  others  touched  with  the 
plectram.  The  highest  string  in  pitch  was  called  the  laft, 
Mdrn ;  the  lowest  m  pitch  was  called  the  highest,  iwSm, 
because  it  was,  in  theory  at  least,  the  longest  string.  The 
keynote  and  thnmb  string  was  i^tori,  middle;  the  next 
lower  was  Xfxaroi,  the  first  fingc^  or  lick-finger  string; 
rfini,  the  third,  being  in  the  pleetntm  divltfon,  was  alas 
known  as  ii'Ta,  sharp,  perhaps  from  the  dissonant  quality 
which  we  have  referred  to  as  the  canse  of  its  omiation. 
The  plectrum  and  finger  tetrachords  togetberwers  StnmaSB 
through  all ;  In  the  di^nnct  scale,  an  octave. 

In  transcribing  the  Greek  notes  into  onr  notation,  the 
absolute  pitch  cannot  be  represented ;  the  relative  positions 
of  the  semitones  are  alone  determined.  We  have  already 
qnoted  the  scale  of  PyChagoias,  the  Dorian  or  tme  Grsek 
succession : — 


Shifting  the  semitone  one  degree  upwards  In  eadi  tati^ 
chord,  we  have  the  Phrygian 


Another  degree  ^Tfls  the  I^ydlan 


which  would  be  our  m^}or  scale  of  E  were  not  the  keynote 
A.  The  names  imply  an  Aaiatie  origin.  We  will  not  pur- 
sue ftir^er  the  much  debated  qnestton  of  Greek  acales  and 
their  derivation ;  it  will  saffioe  here  to  remark  that  the 
outside  notes  of  toe  tetrachords  were  fixed  in  their  tuning 
aa  perfect  fourths, — the  inner  strings  being,  as,  stated,  in 
diatonic  sequence,  or  when  ohromatte  two  half-tones  wore 
toned,  when  enurmonlo  two  quartw-tones,  leaving  re* 
spectively  the  wide  Intervals  of  a  minor  and  major  thM, 
and  both  impare,  to  complete  the  tetrachord.   (A.  J.  H.) 

LYRE-BIRD,  the  name  by  which  one  of  the  moet 
remaikable  feathered  inhalMtaDta  of  Australia  is  com- 
monly known,  the  Mmura  superia  or  M.  nooes-koi- 
landicB  of  omitholof^ts.  First  discovered,  January 
24,  1798,  on  the  other  side  of  the  river  Nepean  inNew 
South  Wales  by  an  exploring  party  from  Paramatta, 
under  the  leadership  of  one  Wilson,  a  single  example 
was  brought  into  the  settlement  a  few  days  afler,  and 
though  called  by  its  finders  a  "Pheasant" — from  its 
long  tail — the  more  learned  of  the  colony  seem  to  have 
regarded  it  as  a  Bird-of-Paradise.'  A  spedmen  having 
reached  England  in  the  following  year,  it  was  describ^ 
by  General  Davies  as  forming  a  new  genus  of  birds,  in 
iL  paper  read  before  the  Linnsean  Soaety  of  London, 
November  4,  18(K),  and  subsequently  published  in  that 
Society's  J^antactiom  (vi.  p.  207,  pLzxiL)fno  at- 
tempt, however^  being  made  to  fix  its  systematic  plaoe. 
Other  examples  were  soon  after  receivedj  but  Latham, 
who  consider^  it  a  Gallinaceous  bird,  m  1801,  knew 
of  only  five  having  arrived.  The  temporary  cessation 
of  hostilities  in  1802  permitted  Vicillot  to  become  ao> 
quunted  with  this  form,  though  not  apparently  with 
an^  published  notice  of  it,  and  he  figured  and  described 
it  in  a  supplement  to  his  Oiseavx  Dor^t  as  a  Bird  of 
Paradise  (li.  pp.  30«(.,  pis.  14-16),  from  drawings  by 

1  Collins,  account  V  SotOh  Wata,  IL  pp.  87-92  (Loadoa» 
1802.1 
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Sydenbun  Edwards,  sent  him  hy  I^i^iiisoD,  the 
nunager  of  the  Leverian  Museum.' 

It  would  be  needless  here  to  enter  at  any  length  on 
the  various  positions  which  have  been  assigned  to  this 
BiDKular  form  bjr  different  aystematizers — who  had  to 
judge  merely  finm  ita  snperficial  characters.  The  first 
to  describe  any  portion  of  its  anatomy  was  Eyton,  who 
in  1841  {Ann.  Nat.  History,  vii.  pp.  49-53)  perceived 
that  it  was  truly  a  member  of  the  order  then  called 
Intessoreg  and  that  it  presented  some  points  of  affinity 
to  the  South  American  genus  Fteroptockus ;  *  but  still 
there  were  many  who  could  not  take  advantage  of  this 
Btep  in  the  right  direodon.  In  1867  Profesaor  Hnxley 
stated  that  he  was  disposed  to  divide  his  Tei^  naturtu 
assemblage  the  Coracomorphae  (essentially  identical 
with  Eyton's  Insessores)  into  two  groups,  "one  con- 
taining and  the '  other  all  the  other  genera 
which  have  yet  been  examined"  (iVoc  Zool.  Soc^ 
1867,  p.  472)— ^  still  further  step  in  advance.*  In  1875 
the  present  writer  put  forth  the  opinion  in  this  work 
{Bulds,  vol.  iii.^  p.  643)  that  Menwra  had  an  ally  in 
another  Austraban  form,  Atrvihia  (see  ScaiTB-BiRD), 
which  he  had  found  to  present  peculiarities  hitherto 
unsuspected,  and  accordingly  regarded  them  as  stand- 
ing bv  themselves^  though  each  constituting  a  distinct 
Family.  This  opinion  was  partially  adopted  in  the 
following  year  by  Qarrod,  mio  (Pfoc  ZooL  SocUty, 
1876,  p.  518)  formally  placed  these  tw;o  genera  together 
in  his  group  of  Abnormal  Acromyodian  Osemei  under 
the  name  of  MenvrincBj  but  the  author  sees  no  reason 
to  change  his  mind,  and  herein  he  is  corroborated  by 
Mr.  Sclater,  who  baa  r«%ntly  {Ibis,  1880,  p.  345) 
reco^ized  at  once  the  alliance  and  distinctness  of  the 
Families  MenuTtdce  and  Atrichiidoe,  forming  of  them 
a  group  which  he  calls  Reudosdiiet. 

Since  the  appearance  in  1865  of  Gould's  Handbook 
to  the  Birds  of  Auatraliot  little  if  any  fresh  informa- 
Uon  has  been  published  concerning  the  habits  of  this 
.form,  and  the  account  therein  given  must  be  drawn 
apon  for  what  here  follows.  Of  all  birds,  says  that 
author,  the  Menvra  is  the  most  shy  and  hard  to  pro- 
cure. He  has  been  among  the  rockf  and  thick 
*' brushes" — ita  usual  haunts — hearing  its  loud  and 
liquid  call-notes  for  days  together  without  getting  sight 
of  one.  Those  who  wish  to  see  it  must  advance  only 
while  it  is  occupied  in  singing  or  scratching  up  the 
earth  and  leaves ;  and  to  watch  its  actions  they  must 
keep  perfectly  still — though  where  roads  have  been 
made  through  the  bush  it  may  be  more  oflen  observed 
and  even  approached  on  horseback.  The  beet  way  of 
vtocnrmg  an  examplA  seems  to  be  by  hunting  it  with 
dogs,  when  it  will  spring  upon  a  branch  to  the  height 
of  10  feet  and  afford  an  easy  shot  ere  it  has  time  to 
ascend  further  or  escape,  as  it  does  by  leaps.  Another 
method  of  stealing  upon  it  is  said  to  be  practised  by 
the  natives,  and  is  attfuned  by  the  hunter  fixing  on 
his  head  the  erected  tail  of  a  cock-bird,  which  alone  is 
aUowed  to  be  seen  above  the  brushwood.  The  greater 
part  of  its  time  is  eaid  to  be  passed  upon  the  f^und, 
and  seldom  are  more  than  a  pair  to  be  found  in  com- 
pany. One  of  the  habits  of  the  cock  is  to  form  small 
round  hillocks,  which  he  constantly  visits  during  the 

1  VleOlot  called  the  bird  "  Le  ParkinsoD  "  I  and  beoce  Bech- 
fiteln,  wba  secma  to  hare  been  equally  ignorant  of  what  had  been 
pobllihed  in  England  cobcerning  It,  in  1811  (Kvne  Uebenii:id, 
etc.,  p.  134),  dealgnated  it  Farkititontua  mirabUUtf  Shaw,  also, 
prior  to  lS13,flfrurcd  It  (Xai.  MUceUany,  xlv.p.  GT7)  under  the 
name  of  PanuJiiea  pariUriMmiana.  The  name  "Jftnwaiifra.Shaw," 
irai  quoted  by  Lewon  in  1S31  (TV.  d'OmtiAoto^,  473),  and  has 
been  repeated  by  many  copylatR  of  synonymy,  but  the  present 
writer  cannot  find  that  sucn  a  name  was  ever  applied  by  Shaw. 
Vielllot'B  principal  figure  {ui  mpra),  which  has  a  common  origin 
with  that  Kivea  19  Collins,  has  been  extensiTely  copied,  in  spite 
of  its  inaruBtic  not  to  say  inaccurate  drawing.  It  is  aedaodly  In- 
ferior to  thatofI}avtes<«<wpra),  the  origOuIdesciiber  and  de- 
lineator. 

*  He  Hnbscqnently  (Osfaol.  Avium,  pp.  97, 98,  pi.  3,  F  and  pi.  11) 
descrit>ed  and  figured  the  skeleton. 

'  Owing  to  the  Imperfection  of  the  specimen  at  his  disposal  Pro- 
fessor Haxley'a  brief  description  oi  the  bones  of  the  head  In 
Memera  is  not  alieolntely  correct.  A  fUll  description  of  them, 
with  elaborate  flgdres,  is  given  by  Profieeeor  Parker  in  the  same 
fiocietri  aVaiMiKfim«  (is.  pp.  80S^,  pi.  IvL  flgk  1-6.) 


day,  mounting  upon  them  and  displaying  his  tail  by 
erecting  it  over  his  head,  drooping  his  win^  scratch- 
ing andpedcing  at  the  soil,  ana  uttering  various  cries — 
some  his  own  natural  notes,  others  an  imitation  of 
those  of  other  animals.  The  wonderful  tail,  his  most 
characteristic  feature,  only  attains  perfection  in  the 
bird's  third  or  fourth  year,  and  then  not  until  the 
month  of  June,  remuning  until  October,  when  the 
feathers  are  shed  to  be  renewed  the  following  season. 
The  food  consists  of  insects,  especially  beetles  and 
myriapods,  as  well  as  snails.  The  nest  is  always  placed 
near  to  or  on  the  ground,  at  the  base  of  a  rock  or  foot 
of  a  tree,  and  is  cloBely  woven  of  fine  but  strong  roota 
or 'Other  fibres,  and  lined  witJi  feathers,  around  all 
which  is  heaped  amass,  in  shape  of  an  oven,  of  sUcks, 
grass,  moss,  and  leaves,  so  as  to  project  over  and  shel- 
ter the  interior  structure,  while  an  opening  in  the  side 
affords  entrance  and  exit  Only  one  egg  is  laid,  and 
this  of  rather  lai^e  mze  in  proportion  to  thfl  bird,  of  a 
purplish-grey  color,  suffused  and  blotched  with  dark 
purplish-brown.  * 

Incubation  is  believed  to  begin  in  July  or  August, 
and  the  young  is  hatched  about  a  month  later.  It  is 
at  first  covered  with  white  down,  and  appears  to  remain 
for  some  weeks  in  the  nest 
How  much  more  is  needed 
to  be  known  for  a  biography 
of  this  peculiar  and  beautiful 
creature  may  be  inferred  by 
those  who  are  aware  of  the 
dilij^enoe  with  which  the 
habits  of  the  much  more 
easily  observed  birds  of  the 
northern  hemisphere  have 
been  recorded,  and  of  the 
many  interesting  points 
which  th^  present  It  is 
greatly  to  be  hoped  that 
BO  remariEable  a  form  as  Ute 
Lyre-bird,  the  nearly  sole 
survivor  apparently  of  a 
very  ancient  race  of  beings, 
will  not  be  allowed  to  be- 
come extinct— its  almost  cer- 
tain fate  so  far  as  can  be 
judged — without  many  more 
obs^ations  of  its  maimers 
being  made  and  fuller  details 
of  them  placed  on  record.  The  soologists  of  Australia 
alone  can  do  this,  and  die  zotdogista  of  other  countries 
expect  that  they  will. 

Several  examples  of  Menura  have  been  brought  alive 
to  £urope,  but  none  have  long  survived  in  captivity. 
Indeed  a  bird  of  such  active  habits,  and  requiring 
doubtless  facilities  for  taking  violent  exercise,  could  not 
possibly  be  kept  long  in  confinement  until  the  method 
of  menageries  is  vastly  improved,  as  doubtless  will  be 
the  case  some  day,  and,  we  may  hope,  before  the  dis- 
appearance from  the  face  of  the  earth  of  forms  of  vw- 
tebrate  life  most  instructive  to  the  zoologist 

Three  species  of  Menura  have  been  indicated — the 
old  M.  Buperba,  the  Lyre-bird  proper,  now  known  for 
more  than  dgnty  years,  which  inhabits  New  South 
Wales,  the  southern  part  of  Queensland,  and  perhaps 
somepartsof  thecolonyofVictoria;  jV.  Diciorio!,  sepa- 
rated from  the  former  by  Gould  (iVoc  Zool  Soe., 
1862,  p.  23),  and  said  to  take  its  place  near  Melbourne ; 
and  M.  alberti,  first  described  by  C.  L.  Bonaparte 
(Consp.  Avium,  i.  p,  215)  on  Gould's  authority,  and, 
though  discovered  on  the  Richmond  river  in  New 
South  Wales,  having  apparently  a  more  northern 
range  than  the  other  two.  All  those  have  the  ap- 
parent bulk  of  a  hen  Pheasant,  but  are  really  much 
smaller,  and  their  general  plumage  is  of  a  sooty  brown, 

*  The  nest  and  egg  of  Mamra  a&erti,  now  In  the  Brlttsh  Un> 
seum,  are  figured  ui  Proc.  Zool.  SocUiy,  1853,  Avet,  pi.  63.  The  egg 
of  if.  victorUt  Is  represented  in  Jbum./iir  OnMhi3ogU,\'B56,v\.T!l. 
fig.  18,  under  the  name  of  M.  tuiperba,  but  the  real  ef[g  of  that 
species  does  not  seem  to  have  been  figured  at  all. 
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relieved  by  rufous  on  the  chin,  throat,  some  of  the 
winjif-feathers,  and  the  Uul-coverte.  The  wings,  (Son- 
usting  of  twenty-one  remiges,  are  rather  short  and 
rounded ;  the  lees*  and  feet  very  strong,  with  long, 
nearly  straight  daws.  In  the  immature  and  female 
the  tail  is  somewhat  long,  though  affording  no  very 
remaricable  character,  except  the  posaearion  of  six- 
teen rec^ces;  but  in  the  fiUly-pIiimaged  male  of 
M.  «uper&a  and  M.  vi'ctorue,  it  is  developed  in  the 
eztiaordinaiy  fashion  that  gives  the  bird  its  common 
Ensli^  name.  The  two  exterior  feathers  (fig.  1,  a, 
ft,)  nave  the  outer  web  very  narrow,  the  inner  very 


FlS.1 


Fie.s. 


broad,  and  they  curve  at  first  outwards,  then  somewhat 
inwards,  and  near  the  tip  outwards  again,  bending 
round  forwards  so  as  to  present  a  lyre-like  form.  But 
this  is  not  all;  their  broad  inner  web,  which  is  of  a 
lively  chestnut  color,  is  apparently  notched  at  regular 
intervals  by  spaces  that,  aooording  to  the  angle  at 
which  they  are  viewed,  seem  either  black  or  trans- 

Sarent ;  and  this  effect  is,  on  examination,  found  to  be 
ue  to  the  barbs  at  those  spaces  being  destitute  of 
barbules.  The  middlepair  of  feathers  (fig.  2,  a,  b)  is 
nearly  as  abnormal.  These  have  no  other  outer  web, 
and  the  inner  web  very  narrow ;  near  their  base  they 
cross  each  other,  and  then  diverge,  bending  round  for- 
wards near  their  tip.  The  remaining  twelve  feathers 
(fig.  3),  except  near  the  base  are  very  thinly  furnished 
with  nu-bs,  about  a  quarter  of  an  inch  apart,  and 
thooe  they  possess,  on  their  greater  part,  though  long 
and  flowing,  bear  no  barbdes,  and  hence  have  a  bair- 
Uke  appearance.  The  shafU  of  all  are  exceedingly 
strong.  In  the  male  of  M.  aSterti  the  faul  is  not  only 
not  lyriform,  but  the  exterior  reotrioes  ar  eshorter  than 
tbe.rest.  (A.  n.) 

LYSANBER  was  the  leading  spirit  of  Lacedaemo- 
nian policy  at  the  end  of  the  Peloponnesian  War.  He 
is  said  by  ^ian  and  Athenseus  to  have  been  of  servile 
origin,  and  by  Plutarch  to  have  belonged  to  a  Heraclid 
family.  His  father  was  named  Aristoclitns  or  Aristo- 
critus.  He  first  appears  in  history  when  sent  to  com- 
mand the  fleet  on  the  Ionian  coast  in  407  B.O.  The 
story  of  his  skilful  dinlomaoy,  of  his  influence  with 
Oyrus  the  youngerj  of  nb  navai  victoiy  at  Notinm,  of 
his  quarrel  with  his  successor  CallicraUdas  in  406,  of 
his  reappointment  in  405,  of  the  decisive  victory  at 
iBgospotami,  and  of  the  capitulation  of  Athens  in  404, 
belongs  to  the  history  of  Qreece.  After  his  return  to 
Sparta  his  pride  and  vanity  became  boundleas  \  he  was 
celebrated  Dy  poets,  and  even  worshipped  in  some 
places  as  a  god.  The  restraint  of  life  in  Sparta,  and 
the  enemies  whom  he  had  there,  were  irksome  to  him, 
and  he  soon  went  to  Asia  Minor.  He  had  established 
in  all  the  G^reek  cities  asso<Mations  which  maintained 
an  oligarchical  government)  uid  his  power  over  them 
was  so  great  as  to  increase  the  jealout^y  felt  for  him  at 
home.  He  was  recalled  to  Sparta,  and  the  machina- 
tions of  the  Peruan  satrap  Fhamabazns  brought  him 
into  duiger.   He  had  soon  after  the  triumph  of  being 

iThe  meutanala  are  verrnmarkable  In  fimn,  as  already  no- 
tloea  Iqr  Kyttm  (loe.  dL),  mm  tbalr  tendoni  itioiig^  oosUleil. 
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sent  with  an  army  to  support  the  oligarchy  in  Athena ; 
but  the  king  (Pausanias)  was  sent  idler  him  with  a 
second  attny,  and  made  terms  with  the  restored  Athe- 
nian democracy.  When  King  Agis  died  in  398,  Ly- 
Sander  worked  to  secure  the  succesaon  for  Agesilaus, 
but  after  two  years  he  found  that  he  had  helped  his 
most  dangerous  enemy.  He  began  to  concert  totcJu- 
tionary  schemes,  but  had  not  proceeded  to  any  overt 
act  when  he  was  sent  with  an  armjr  into  B<Botia.  He 
did  not  wfut  the  arrival  of  Pausanias  with  an  auxilimiy 
army,  but  attacked  Haliartus,  and  was  shun  in  the 
battle,  395  B.O.  He  was  buried  on  the  road  from  Dd- 
phi  to  Chseronea,  and  a  monument  was  oreoted 
on  his  tomb.  It  is  to  his  credit  that,  after  tlie 
power  and  opportunities  he  had  enjoyed,  he  died 
a  poor  man, 

LYSIAS,  whose  name  follows  those  of  Anti- 
phon  and  Andocides  on  the  list  of  the  ten  Atdo 
oratora,  marks  an  important  stage  in  the  devtd- 
opment  of  (jlred  literary  prose,  and  is,  in  his 
own  province,  one  of  its  most  perfect  masters, 
lie  never  acquired  the  Athenian  citizenship,  but 
most  of  his  years  were  passed  at  Athens ;  and 
his  life  has  the  interest  of  close  personal  aaso- 
ciation  with  the  most  critical  period  in  Uie 
history  of  the  Athenian  democracy. 

His  extant  work  belongs  to  the  space  from 
403  to  380  B.O.  ,  but  the  date  of  bis 
birth  is  uncertain.  Dionysius  of  Hali- 
camassus,  and  the  author  of  the  life 
ascribed  to  Plutarch,  give  450  B.o.  This  date  was  evi- 
dently obtained  by  reckoning  back  from  the  foundaUon 
of  Thurii  (444  B.a),  nnoe  there  was  a  tradition  that 
Lysias  had  gone  thither  at  the  age  of  fifteen.  Modem 
critics  would  place  his  Initii  later, — between  444  and 
436  B.C., — because,  in  Plato's  RemJUtc,  of  which  the 
scene  is  laid  about  430  B.O.,  Cephalus,  the  father  of 
Lysias,  is  among  the  dramatis  peraona,  and  the  emi- 
gration of  Lysias  to  Thurii  was  said  to  have  followed 
his  father's  death.  The  latter  statement,  however, 
rests  only  on  the  Flutarchic  life ;  nor  can  Plato's  dia- 
logue be  safely  ui^ed  as  a  minutely  accurate  authority 
for  a  bionupniod  detail.  We  must  be  content  to  say 
that,  while  the  modem  view  avoids  some  difficulties, 
the  higher  date  aawgned  by  the  (uicient  writers  is  not 
inconsistent  with  an^  ascertained  fiwt,  while  it  agrees 
better  with  the  tradition  that  Lysias  reached,  or  passed 
the  age  of  eighty.  On  the  other  view,  all  traces  of 
his  industry,  previously  unremitting,  would  oease 
alnuptly  at  the  age  of  sixty-six. 

O^halus,  the  lather  of  L^as,^was  a  native  of  Syra- 
cuse. On  the  invitation  of  Pericles  he  had 
settled  at  Athens  as  a  "resident  alien" 
(ufrotxoc).  The  opening  scene  of  Plato's 
Republic  is  lud  at  the  house  of  his  eldest  son,  Pole- 
marchus,  in  the  Peirseus.  Cephalus  complains  that 
the  visits  of  Socrates  have  been  rare  of  late,  and 
expresses  the  hope  that  he  will  come  oftener,  and 
without  ceremony,  as  to  intimate  fiiends.  The  tone  oS 
the  picture  warrants  the  inference  that  the  Sidlian 
family  were  well  known  to  Plato,  and  that  their  houses 
must  often  have  been  hospitaUe  to  such  gatherings  as 
the  RepuUic  supposes.  Thos  we  have  an  indireot,  but 
very  interesting,  confirmation  of  the  phrase  used  1^ 
Dionysius  in  regard  to  Lysias — "he  grew  up  in  the 
society  of  the  most  distinguished  Athenians.' 

At  the  age  of  fifteen— when  Cephalus,  according  to 
the  Plutarchic  life,  was  now  dead— Lysias  removed 
from  Athens  to  Thurii,  the  Athenian  colony  newly 
planted  on  the  Tarentine  Gulf,  near  the  site  oi  the  an- 
cient Sybaris.  There  the  boy  may  have  seen  the  his- 
torian Herodotus,— another  of  Thurii's  early  residents, 
— now  a  man  in  middle  life :  and  it  pleases  the  imagi* 
nation  to  think  that,  in  their  new  Italian  home,  a 
friendship  may  have  grown  up  between  these  two,  nei- 
ther of  them  an  Athenian  by  birth,  yet  alike  in  a  sim- 
ple grace  which  Athens  loved,  and  alike  also  in  the  love 
which  they  bore  to  Athens.   At  Thurii  Lyraas  is  said 
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to  have  oommenoed  hU  stadiea  in  rhetorio,— doabUesB 
under  »  BUster  of  the  SioUian  aehodL— pombly,  as  tn- 
dition  Hud,  under  TiatBj  the  pninl  of  Ctwax,  whose 
nuue  ia  aasodated  with  the  fiist  attempt  to  formnlate 
i^^rio  as  an  art  In  413  B.C.  the  Athenian  armament 
in  Si<^  Buffered  that  crushing  disaster  which  at  die 
moment  seemed  to  imperil  the  existence  of  Athens  it- 
self. The  desire  to  link  famous  names  is  oariouBly  il- 
lostrated  by  the  ancient  ascription  to  liTsias  of  a  rhe- 
torical exercisQ  pi^purting  to  be  a  speecn  in  which  the 
captive  general  Niciaa  appealed  for  mercy  to  the  Sicil- 
ians.  The  terrible  blow  to  Athens  quickened  the  ener- 

S'ee  of  an  anti- Athenian  taction  at  ThuiiL  L>'Bias  and 
8  elder  brother  Polemarchus,  with  Uiree  hundred 
other  persons,  were  "accused  of  Atticuing"  ('Am. 
us/ifo  lyK^jidEiai), — acharge  which,  under  the  otrcum- 
stsJKm.  implies  an  honorable  loyalty.  They  were  driven 
£rom  Tnoni. 

Lysias  and  Polemarchus  now  settled  at  Athens  (412 
B.O.).  They  were  rich  men,  having  inher- 
ited property  from  their  father,  Cephalus ; 
and  Lysias  claims  tnat,  though  merely  reudent  aliens, 
they  oisoharged  public  services  with  a  liberality  which 
shamed  many  of  those  who  eigoyod  the  franchise  {olx 
iliaiuf  lUTouanjvTot  Ctatrep  airrol  firo^retovro,  Jn  Eratosth,^ 

\  20).  The  fact  that  they  owned  house  property  shows 
that  they  were  classed  as  loore^Zr,  t.&,  loreigners  who 
paid  onlf  the  same  tax  as  ataioiB,  bonp  exempt  from 
the  qiecial  tax  ( luroiiuov)  on  remdent  ahens.  Polemar- 
chos  ooonpied  a  house  in  Athens  itself,  Lynas  another 
in  the  PeirsBus,  near  which  was  their  shield  manufao- 
iofgi  employing  a  hundred  and  twenty  skilled  slaves. 
"Sha  life  of  comparative  peace  andprosperit^  was 
boken  up  bv  the  defeat  of  Athens  at  .^Bgospotami  (405 
B.aJ.  In  the  next  spring  Athens  surrendered  to  Ly- 
sander.  The  Thirty  Tyrants  were  established  at  Ath- 
ens under  the  protection  of  a  Spartan  garrison.  One 
of  their  earliest  measures  was  an  attack  upon  th^  resi- 
dent aliens,  who  were  represented  as  cUsanected  to  the 
new  government.  As  foreign  rewdents  successful  in 
omimeroe,  the  Mfaa  mttoUcoi  were  exposed  at  such  a 
time  to  ptttib  like  those  of  the  Jews  in  a  medissval 
city,  or  id  modem  Bofliga.  I^nsias  and  Polemarchus 
were  on  a  list  of  ten  angled  out  to  be  the  first  victims. 
Polemarchus  was  arrested,  and  received  "the  nsnal 
message  "  ijh  tidtofttvov  vapiyft^,  In  UraiMth,,  i  17] 
"  to  dnnk  the  hemlock. "  Lysias  had  a  narrow  escape, 
with  the  help  of  a  lat^e  bribe  and  a  lucky  accident  He 
slipped  by  a  back-door  out  of  the  hoose  in  which  he 
was  a  prisoner,  and  took  boat  to  Megara. 
After  the  expulsion  of  the  Thirty  Tyrants,  the  de- 
mooracy  was  formally  restored  in  the 
autumn  of  403  B.C.  Itysias  appears  to 
have  rendered  valuable  Bcrvices  to  tine  exiles  during 
the  rugn  of  the  tyrants,  both  by  his  own  liberality  ma 
hy  proooiing  aid  from  other  quarters.  Thrasybnius 
now  propoeM  that  these  services  should  be  recognized 
tiy  the  bestowal  of  the  dtizenship.   The  proposal  hap- 

Eened  to  be  informal  in  one  particular.  The  senate  of 
ve  hundred  had  not  yet  been  reconstituted,  and  hence 
the  measure  could  not  be  introduced  to  the  ecclesia  by 
the  requisite  "preliminaiy  resolution"  {irpopoi>^fta) 
of  the  senate.  On  this  rround  it  was  successfully  op- 
posed ;  and  Lysias  missed  the  reward  which  he  had  so 
well  earned.  That  passage  of  his  'OXv/in-jax^  3)  in 
which  he  clums  to  give  advice  as  a  good  citizen  seems 
to  breathe  the  feding  that,  if  he  was  stiU  but  an  alien 
at  Athens,  he  was  at  least  a  true  iraUrw  of  Greece. 

The  last  chapter  of  his  life  now  opens.  He  is  no 
longer  the  wealthy  merchant,  superintending  his  shield 
manuikctoiT  in  the  Peirseus.  The  pillage  hy  the 
tyrants,  and  his  own  generosity  to  the  Athenian  exiles, 
haid  probably  left  him  poor.  He  now  appears  as  a 
hard-working  memher  of  a  new  profession, — that  of 
writing  speeches  to  be  delivered  in  the  law  courts. 
Thethirty-four  compositions  extant  under  his  name 
an  but  a  small  fraction  of  those  which  the  andent 
mild  poMOWOd.    From  403  to  about  380  B.a  his 


industry  must  have  been  great  and  inocssaat.  The 
notices  o£  his  personal  Ufia  m  these  yean  are  maaltj 
In  403  he  came  fonrerdasUieaanuerof  JiirBtastheiKUi. 
one  of  the  Thirty  ll^rants,  and  delivered  the  splendid 
oration  which  we  possess.  This  was  his  only  direct 
contact  with  Athenian  politics.  The  stoiy  that  I^as 
wrote  a  defence  for  Socrates,  which  the  IsU^ter  detuned 
to  use,  probably  arose  from  a  confomon.  Several 
years  alter  the  death  of  Sociutes  the  sophist  Polycratea 
oomjKDsed  a  declamation  against  him;  and  to  this 
Lysias  replied  with  a  defence  of  the  philosopher.  _  A 
more  authentic  tradition  represents  Ljvlas  as  having 
spoken  his  own  "  Olympiacus  "  at  the  Olympic  festi- 
val of  388  B.C.  The  occasion  was  one  of  peculiar  in- 
terest Dionynus  l.^  tyrant  of  Syracuse,  had  sent  to 
the  festival  a  magmfioent  embasnr.  Tents  emlam- 
dered  with  gold  were  pitched  within  the  sacnd  en- 
closure ;  and  the  wealth  of  Dionysius  was  vividly 
brought  before  the  minds  of  the  Panhellenic  concourse 
by  the  number  of  chariots  which  he  had  entered  for 
the  most  ooetly  and  brilliant  of  the  Olympic  contests. 
This  was  the  moment  at  which  Lysias  lifted  up  his 
voice  to  denounce  Dionvsius  as.  next  to  Artaxcrxes, 
the  worst  enemy  of  Hellas,  and  to  impress  upon  the 
assembled  Greeks  that  one  of  their  foremost  duties  was 
to  deliver  Sicily  from  a  hateful  oppression.  The 
liU«st  work  of  Lyaias  which  we  can  date  (a  Aiagment 
ofaspeech  "  For  Pherenicus")  belongs  to  881  or  380 
B.O.   He  ptobabhr  died  in  or  soon  after  380  B.a 

The  qualities  of  the  man  are  expressed  in  his  work ; 
indeed,  it  is  through  this,  rather  than  nismrtw 
through  the  recorded  facts  of  his  biography,  ofthesuu 
that  he  becomes  a  living  pemm  to  us.  It  is 
a  kindly  and  genial  nature  which  we  see  re- 
flected there, — ^warm  in  friendship,  loyal  to  oduntry, — 
with  a  keen  perception  of  character,  and  a  fine,  though 
strictly  controlled,  sense  of  humor.  The  literary  tact 
which  is  so  remarkable  in  the  extant  speeches  is  that 
of  a  sirigulariy  flexible  intelligence,  always  obedient  to 
an  instinct  of  gracefulness.  Among  the  earlier  artists 
of  Greek  prose  I^ydas  owes  his  distuodve  place  to  the 
power  of  oonceahng  his  art  The  dirats  of  the  pro- 
fessional "speech-writer,"  like  those  of  the  mooem 
advocate,  might  be  of  all  sorts  and  conditions.  The 
modem  advocate,  however,  speaks  in  his  own  person. 
The  Athenian  "logpgrapher  merely  wrote  the  speech 
which  his  dient  delivered.  It  was  obviously  desirable 
that  such  a  speech  should  be  suitable  to  the  age,  sta- 
tion, and  circumstances  of  the  person  into  whose  mouth 
it  was  put  Lysias  was  the  first  disdple  of  Greek 
rhetoric  who  succeeded  in  making  this  adaptation  really 
artistic.  He  lurned,  not  merely  at  impressive  efiiect  in 
eloquence,  pathos,  or  argument,  but  at  dramatic  pro- 
priety. Henoe  it  was  absolutely  essential  Sac  him  to 
abandon  the  stiff  and  monotonous  splendor  of  the  ear^ 
lier  and  cruder  rhetoric.  He  could  not  achieve  his 
purpose  unless  he  brought  his  art  into  harmony  with 
the  ordinanr  idiom  of  everyday  life.  His  dient  must 
appear  to  be  speaking  as  the  dtizen,  who  was  not  a 
professed  rhetorician,  might  conceivably  speak.  Lysias 
achieved  this  reoondliation  with  a  dcul  which  can  be 
best  appreciated  if  we  turn  fiiom  the  eaipr  flow  of  his 
graceful  language  to  the  majestic  emphasis  of  his  pre- 
decessor Antiphon,  or  to  the  self-revealing  art  of  his 
successor  Issqus.  Translated  into  terms  of  andent 
criticism,  the  achievement  of  Lysias  is  described  by 
saying  that  he  became  the  modd  of  the  "  plain  rtyle 
{laxv&t  ;fapa(cnJ/>,  lox^,  Jut^,  Wftf;  genuB  tenve  Of 

evbtSe).  From  the  latter  part  of  the  4tb  century  B.O. 
onward,  Greek,  and  then  Roman,  critics  distinguished 
three  styles  of  rhetorical  composition— the  "grand" 
(or  "elaborate"),  the  "plwn,"  and  the  "middle." 
These  epithets  were  rdative  to  the  language  of  daily 
life, —the  "plain"  being  nearest  to  this,  and  the 
"  grand  "  fumieat  from  it  Greek  rhetoric  began  in 
the  "grand  "  style :  then  Lysias  set  an  ezquiute  patr 
I  tern  of  the  ' '  plain '  ;  and  I>emoethenea  might  be  con- 
I  lidared  as  having  effected  an  ahnost  ideal  oomino- 
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mise.  We  moderns  cannot  fully  seize  that  nameless 
and  undefinable  grace  [x^v)  of  Lyidas  which  the  Greek 
critic  of  the  Auguatan  age  indieatee  in  such  striking 
words:— 

"  When  I  am  puzzled  aboat  one  of  the  speeches  ascribed 
to  him,"  says  DionTsins,  "  and  when  it  iahard  for  me  to 
And  the  trnth  by  other  marks,  I  haTO  recourso  to  this  ex- 
cellence, as  to  the  last  piece  on  the  board.  Then,  if  the 
graces  of  speech  seem  to  me  to  make  the  writing  fair,  I 
coant  it  to  be  of  thesoal  of  Lysias ;  and  I  care  not  to  probe 
the  qaestion  fiirther.  Bat  if  the  stamp  of  the  language 
has  no  winningness,  no  loveliness,  I  am  chagrined,  and 
suspect  that,  after  all,  the  speech  Is  not  by  L^ias;  and  I 
do  no  more  violence  to  my  instinct  {Mcin  )9ii;«fi«i 
fXtyov  aiffSqfftv),  even  though  in  sll  else  the  speech  seems  to 
me  clever  and  well  finished, — believing  that  to  write  well, 
in  special  styles  other  than  this,  is  given  to  many  men,  but 
that  to  write  winoingly,  gracefully,  with  loveliness,  is  the 
gUt  of  Lysias"  (Dionys.,  De  Lyt.,  ii.). 

The  more  salient  traits  of  the  Lysian  style  can  be 
gj^j^  recognized  by  all.  The  vocabulary  is  pure 
and  simple.  Most  of  the  rhetorical  fig- 
ures "  are  sparingly  used, — except  such  as  consist  m 
dio  parallelism  or  oppoution  of  clanses.  The  taste  of 
the  day. — not  yet  cmandpated  from  the  influence  of 
the  Sicilian  rhetoric, — probably  demanded  a  large  use 
of  antithesis  as  an  essential  condition  of  impresnve 
speaking,  Lysias  excels  in  vivid  description :  he  has 
also  a  happy  knack  of  marking  the  speaker's  character 
by  light  touches.  The  structure  of  his  sentences  varies 
a  good  deal  according  to  the  dignity  of  the  subject 
He  has  equal  command  over  the  "periodic"  style 
{KaTtarpaftfdvti  ^(tf)  and  the  non-periodjo  or  "  continu- 
ous" (tlpofiivti.  iti^Xv/iiv^) — using  now  one  now  the 
other,  or  blending  them  according  to  circum^iuices. 
Ifis  dispoutaon  of  hb  anbjeot^matter  is  always  simple. 
The  speech  has  usually  four  parts, — introducdon 
{trpoolfuov),  narrative  of  facts  (^(^jwf),  proofs  (jrt'oTetc), 
which  may  be  either  external,  as  from  witnesses,  or 
internal,  derived  from  argument  on  the  facts,  and, 
lastly,  oondudon  (t^Oorat).  It  is  in  the  introdoction 
end  the  narrative  that  Lysias  is  seen  at  his  best  In 
his  greatest  extant  speech — that  "Against  Eratos- 
thenes"— and  also  in  the  fragmentary  Olympiacus," 
he  has  pathos  and  fire ,  but  these  were  not  character- 
istic qualities  of  his  work.  In  Cicero's  judgment 
Demosthenes  was  peculiarly  distinguished  b^  force 
(vis),  .^Isohines  by  resonance  (fonitiu),  Hypendea  by 
ftoutenefls  {aeumen).  IsocrateB  by  awe^ess  (numtas) ; 
the  diatinoUon  which  he  assigns  to  I^as  is  »ubt3itatf 
an  Attic  refinement, ~which,  as  he  elsewhere  says,  is 
often  joined  to  an  admirable  vigor  {laeerti)  (Cic.,  De 
Or.,  iii.  7,  {  28 ;  Brutus,  {  64).  The  judgment  is  in- 
teresting as  showing  how  a  Roman  critic  of  unques- 
tionable competence  recognized  the  peculiar  place  of 
Lysias  in  the  development  of  Greek  oratory,  i^or  was 
it  oratory  alone  to  which  Lysias  rendered  service ;  his 
work  had  an  important  effect  on  all  subsequent  Greek 
prose,  by  showing  how  perfect  elegance  coiud  be  joined 
to  plunness.  Here,  in  his  artistic  use  of  familiar 
idiom,  he  might  fairlv  be  called  the  Euripides  of  Attic 
prose.  And  his  style  has  an  additional  charm  for 
modem  readras,  because  it  is  employed  in  douribing 
scenes  from  the  everyday  li&  of  Athens.^ 

Thirty-four  apeecliea  fof  which  three  are  fragmentary) 
WofIcb.      have  come  down  under  the  name  of  Lysias; 

no  fewer  than  one  hundred  and  twenty-seven 
more,  now  lost  are  known  from  smaller  fragments  or  from 
titles.  In  the  Augustan  age  fonrhnndred  and  twmty-flve 
works  bore  his  name,  of  which  more  than  two  hnndred  '. 
were  allowed  as  genuine  by  the  critics.  The  onormoos  num- 
ber of  ascriptions  indicates  that  kysiae  was  reputed  to  have 
been  a  fertile  writer.  Our  thirty-four  works  may  be  clas- 
sified as  follows: — 

A.  Epidbictic— 1.  Olympiacus,  xxxiii.,  388  b.c.;  2. 
Epitaphius,  i).  (purporting  to  have  been  spoken  during  the 
Corinthian  War;  certainly  sparious),  perhaps  compoAod 
about  380-340  b.o. 

>  For  a  detailed  aoooont  of  the  life,  the  style,  and  the  works  of 
I^Bias,  the  reader  la  leftrred  to  Jebb,  UlMAtlte  Oraten  from  AnU- 
piOK  Co  Amu.  TOL  i.  pp.  142-818. 


B.  DELiBJcmATlTa.— Plea  fior  the  Consbtation,  xxzlv 

403B.C. 

C.  FoBENSio.  IN  Public  Causes.— L  Sdating  to  Ogtmtm 
direOly  a^ainit  th»  State  {ypa^oi  it\iiovlar  AiiKi\^i.Tia<i)\  neh  m 
trewm,  laalwraatton  in  offxa,  embexdemeitt  of  puUte  monegi.  L 
For  Potystratus,  zx.,  407  B.c. ;  2.  Defence  on  a  Charge  of 
Taking  Bribes,  zzi.,  402  B.C.:  3.  Against  Ergoolea,  zzvili., 
389  B.C. ;  4.  Against  Epicrat«e,  zzviL,  389  B.a :  6.  Agi^nsfe 
NictHoachns,  zxz.,  399  B.C. ;  6.  Against  the  Comdealers, 
zxii.,  386  B.C.  (?)  II.  Catue  relaiin{i  U>  UneonttitutUmtU  iVo- 
eedure  {y^ipif  rap*ii6^ia^).  On  the  Property  of  the  Brother 
of  Nicias,  xviii;  395  B.c.  III.  Catuet  reUUinn  to  Cfatm 
for  Monejf  witkiM  from  the  Stale  {dw^ypa^t).  L  For 
the  Soldier,  iz.  (prolwUy  not  by  Lysias,  but  by  an  imi- 
tator, writing  for  a  real  cause),  391  B.C.  (7) ;  8.  On  the 
Property  of  Aristophanes,  ziz.,  387  B.c. ;  3.  Against  Philo- 
crates,  zzix.,  389  B.a  IV.  Cbttra  rslotinir  to  a  SomtiiH 
(i<fKii>turU) ;  eepedottg  the  Bemtiny,  bg  the  SeMfle,  of  OfieiJa 
Deeignate.  1.  Against  Evandnis,  xzvi.,  382  B.a;  i.  For 
Hantitheos,  xvi.,  393  B.C.;  8.  Against  Philon,  xzzi., 
between  404  and  395  b.c.  ;  4.  Etefence  on  a  Charge  of  Seek- 
ing to  Abolish  the  Democracy,  xxv.,  401  B.a ;  6.  For  the 
Invalid,  zziv.,  iOZ  B.c.  (T)  V.  Cau$e»  relating  to  Jfiffioiy  Qf- 
fauxM  (rP<^<'  Aimrvf  ia«,  dvrpartiai),  1.  Against  AldbiadsB,  I. 
and  II.  (xiv.,  zv.),  395  B.a  VI.  Cbtwe*  relating  to  Murder 
or  Intent  to  Murder  (Ypa^a  f  >«d,  rpofifian;  U  rpo-otat).  1. 
Against  Eratosthenes,  zii.,  403  B.C. ;  2.  Against  Agoratos, 
ziii.,  399  B.C. ;  3.  On  the  Murder  of  Eratosthenes,  L  {datn 
uncertain) ;  4.  Against  Simon,  iii.,  393  b.o. j  6.  On  Wound- 
ing with  Intent,  Tv.  (date  uncertain}.  VII.  Omuei  rioting 
to  Impiety  (ypa^al  ivtfitiaf).  1.  Against  Andocides,  vl.  (cer- 
tainly spurious,  but  perhaps  contemporary);  2.  ForCalUas, 
T.  (date  nneextain) ;  3.  Ontha  Saered  (Mivfl^  viL^notb^bre 
395  B.a 

D.  FoBBNSto,  iiT  ParvATB  Cacsis.— I.  Action  for  IaM 
(iUn  raKiiY«piat).  Against  Theomuestna,  z.,  384-3  b.c 
(the  so-called  second  speech^i..  Is  merely  an  epitome  of 
the  first).  II.  Action  bg  s  Ward  againtt  ■  Ouardtam 
hurpmifit).  Against  Diogeiton,  zxzfi.,  400  B.a  III.  Trial 
of  a  Claim  to  Property  {iia6iMaafa),  On  the  Property  of  Era- 
ton,  xvii^  397  B.C.  IV.  Anever  to  a  Special  Plea  {rfit 
rapaypa^^f).  Against  Pancleon,  xziii.  (date  uncertain). 

K  HisoKtLAinBOus.— 1.  To  his  Companions,  a  Complaint 
of  Slanders,  vili.  (certainly  spuriona) ;  2.  Tha  t^ririt  in 
Plato's  PloBdrvu,  pp.  230  £-234.  This  has  generally  been 
regarded  as  Plato's  own  work  ;  but  the  certainty  of  this  con- 
clusion will  be  donbted  By  those  whoobserve  (1)  the  elaborate 
preparations  made  in  we  dialogue  ibr  a  reeital  of  the 
ifivrtKfs  which  shall  be  MrteQir  exact,  and  (2)  the  etosmesi 
of  the  criticism  made  upon  it.  Ifthe  satirist  were  merely 
analyzing  his  own  composition,  such  criticism  would  have 
little  point.  Lysias  is  the  earliest  writer  who  is  known  to 
have  composed  ^»nm{;  it  is  as  rqiresenting  both  rhetorle 
anda&lse/mtiiathela  theol^ect  of  attack  in  the  Ptm* 
dnu. 

F.  Fraohsnts. — Three  hnndred  and  fifty-five  of  these 
are  collected  by  Saoppe,  Oratoree  AtticA,  U.  170-216.  Two 
hundred  and  fifty-two  m  them  rmresent  one  hundred  and 
twenty-seven  speeches  of  known  title;  and  of  sixthefrac- 
menta  are  comparatively  large.  Of  these,  the  fkagmentan 
n>eech  "  For  Pherenlons  "  belongs  to  381  or  380  B.C1,  and  Is 
thus  the  latest  kn*wu  work  of  Lysias. 

In  literary  and  historical  interest,  the  first  place  among 
the  extant  speeches  ci  Lysias  belongs  to  that  "  Against 
Eratosthenes  "  (403  B.C.).  one  of  the  Thirty  Tyrants,  whom 
Lysias  arraigns  as  the  murderer  of  his  brother  Polemarchus. 
The  speech  is  an  eloquent  and  vivid  picture  of  the  reign  of 
terror  which  the  thirty  established  at  Athens;  the  con- 
cluding appeal,  to  both  parties  among  the  citisens,  is  espe- 
cially powerful.  Nezt  in  importance  isthespeech  "  Against 
Agoratna"  (399B.C.),  one  of  our  chief  authorities  for  the 
internal  history  of  Athensdnring  the  months  which  imm*> 
diately  followed  the  dt^eat  at  .£gospotami.  The  "Olysa- 
piaoos"  (388B.C.)  is  a  brilliant  fragment,  expressing  the 
spirit  of  the  festival  at  01ympia,and  exhorting  Greeks  to 
unite  against  their  common  foes.  The  "Flea  for- the  Con- 
stitution "  (403  B.a)  Is  interesting  for  the  mannerin  which 
it  argues  that  the  wellbeing  of  Athena— now  stripped  of 
empire — is  bonnd  up  with  the  maintenance  of  demociatio 
priaciples.  The  speeeh  "  For  Hantithens"  (392  B.O.)  is  % 
gracoibl  and  animated  portrait  of  a  young  Athenian  \irwt6t, 
making  a  spirited  defence  of  his  honor  against  the  charge 
of  didoysl^.  The  defence  "  For  the  Invalid  "  is  a  hnmor- 
ons  character-sketch.  The  speech  "Agt^nst  PandecMb" 
illustrates  the  intimate  relatiomi  between  Athena  and 
Plateea,  while  it  gives  some  picturesque  glimpses  of  Athe- 
nian town  life.  The  defence  of  the  person  who  bad  been 
charged  with  destroying  a  moria,  or  sacred  olive,  places  ns 
amidst  the  country  lifeof  Attica.  And  the  speech  "Aj^nst 
Theonmestna"  deserves  attention  for  its  carious  evidence 
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All  1188.  ofLrriu  7«t  ooll&ted  bav*  been  derived,  m  H.  Sanppe 
flntitaowed,  flrom  the  Codex  FalatlnuB  X  (Heidel- 

BIbUocnr  berg).  The  next  most  valuable  HS.  Is  the  Lenrantl- 

phT.  aauB  C  (16th  ceatary],  which  I.  Bekker  chiefly  fol- 
lowed. SpeeUoBgeiMmlly,  wein»a»th>ttbeM 
twoH88.«i«the<^7two  whKE  cany  mnoh  woght  where  the 
tutUMrloailroomipt.  In  Or.  AIL,  L-bL^ekher  oeewlonally  con- 
■Dlted  eleven  other  HSS.,  most  of  which  contain  only  these  nine 
neechea:  Tlx.  Uarclanl  F.  0.  I.  K  (Venice):  LaurentUnl  D.  £ 
Cnwmoe);  Vatleanl  M,  N:  Farlainl  D,  V;  Dibtnai O. 

Lyilai  bi  Ontant  jmi,  ed.  1.  Bekker,  U88;  ed.  0.8.  DohMn, 
wm  Taiioram  notea,  1828 ;  ed.  J.  O.  Baiter  and  Hermann  8anppe, 
UBOi  In  Teobnei'a  ■eriei.ed.  Oari  Sohelbe.  lrted.1852, 2d  ed. 
aiaiedonat..Eanet'so(alatl(HiofX),U7ll.  Text,  ed.  Cobet,  1863. 
fieleetloaa  from  LjiAu  and  JIhehlw,  ed.  Breml,  laas.  selec- 
dona  from  Lyalaa,  ed.  Bauehaniteln,  1664  ;  ed.  FrohberBerp 
Um;vi.3t,VbAaSdeeliamafitm  tlu  Am  (MutmUSO.  Owman 
banilatlon,  with  notea,  tv  Banr  (UM9) :  end  of  aeleetioni,  by 
Warteimaan  (1S6B).  (B.  0.  J.) 

LTSIMAOHUS,  son  o^A^thodes,  &  Thessalian  in 
Uie  Bervioe  of  Philip  of  Maoedon,  was  born  about  361 
B.O.  Durine  Alexander's  campugns  be  was  one  of  his 
immediate  bodyguard;  he  distinguished  himself  in 
IiMUa,  ud  was  appointed  a  trierarch  when  Alexander 
oonstmoted  his  fleet  on  tbe  Hydaspes.  After  the  death 
of  Alexukder,  Lyumachus  was  appointed  to  tbe  gov- 
exnmeut  of  Tbraoe  and  the  district  about  ^e  Cherso- 
ncM.  Por  a  lon^  time  the  OdxymanB  under  thdr  king 
Sendus  oatued  him  so  much  toniMe  that  he  could  take 
,  weiy  little  part  in  the  struggles  of  tbe  rival  satraps ; 
bat  in  316  he  joined  tbe  auiance  which  Cassander, 
Ptolemy,  and  Seleucus  made  against  Autigonua.  In 
309  he  founded  Lyumacbia  in  a  commanding  ffltnation 
on  the  neck  connecting  tbe  Cbenonese  with  the  main- 
land. He  followed  the  example  of  Antigonus  in  tak- 
ing the  title  of  king.  When  in  302  tbe  second  alliance 
between  Cassander,  Ptolemy,  and  Seleucus  was  made, 
I^i^machua,  reinforced  by  troopa  from  Cassander,  en- 
toed  Asia  Minor,  where  he  met  with  little  resistance. 
On  Uie  appro«(^  of  Antigonus  he  retired  into  winter 
quaiteiB  near  Heraolea,  maziying  its  widowed  queen 
Anustiis,  a  Persian  prineeaa.  SeieucuB  joined  bim  in 
301,  and  the  decisive  rattle  was  fought  in  the  plain  of 
Ipeus ;  AnUgonus  was  slain,  and  his  dominions  divided 
among  the  victors,  Lywmaobns  leoeiviog  the  greater 
part  of  Ajna  Minor.  Feeling  that  Seleucus  was  Beoom- 
ing  dangerously  great,  be  now  allied  himself  with 
Ptolemy,  marrying  his  daughter  Ajrwnoe.  Amastris 
retomed  to  Heraclea.  During  the  absence  of  Antigo- 
nns's  son  Demetrius  in  Greece,  Lysimacbus  seized  nis 
towns  in  Asia  Minor  and  rebuilt  Ephesus,  calling  it 
Arunoe.  He  tried  to  cany  bis  power  beyond  the 
Danabe,  but  was  defeated  and  taken  prisoner  by  tbe 
GetsB,  who,  however,  set  him  free  on  amicable  terms. 
After  Demetrius  had  entered  Maoedon  to  help  Alex- 
ander against  his  brother  AnUpater,  and  by  murdering 
the  forma*  had  gained  possession  of  tbe  whole  coun- 
try, be  invaded  Thrace,  but  had  to  retire  in  conae- 
qnence  of  a  rising  in  Sceotia,  and  an  attack  from 
Pyirbus  of  Epirus.  In  287  Lysimacbus  and  Pyrrbus 
invaded  Macedon.  Demetrius  marched  against  Pyr- 
riins,  thinking  the  Maoedonians  would  not  nght  against 
I^ysunachua,  one  of  Alexander's  companions  in  arms ; 
but  bis  army  went  over  to  Pyrrbus,  and  he  was  obliged  | 
to  fly.  Lysimacbus  claimed  a  share  of  tbe  kingdom  | 
and  received  it  Demetrius,  crossing  into  Asia  Minor,  ^ 
seized  Caria  and  Liydia,  but  AgatHocles,  the  son  of  , 
I^^maehus  by  an  Odryuan  princess,  was  sent  against 
him,  and  finoed  him  to  retreat  into  the  teiritoTy  of 
Selcncoa,  who  obliged  him  to  surrender.  Lyumachus 
attacked  Pyrrhus  and  Demetrius's  son  Antigonus^ow 
his  ally,  and  forced  Pyrrbus  to  give  up  part  of  Thes- 
Mly  and  the  whole  of  Macedon.  Amastris  had  been 
Miordered  by  her  two  sons,  and  Lysimacbus  resolved  to 
avenge  her  j  he  got  them  into  bis  bands,  on  pretence 
of  friendship  and  put  them  to  death.  On  liis  return 
Arnnoe  asked  the  gifl  of  Heraclea,  and  he  granted  her 
request,  though  be  nad  promised  to  free  tbe  <fty.  Iq 
284  Ai^noe,  desirous  of  gaining  the  sucoessio^  for  her 
aons  in  preferenoe  to  AgatlroGles  intrigued  i^tuwt  him 


wHli  tJie  hdp  of  her  biotlitf  Ptolemy  Cenonus ;  Hxtf 
accused  him  of  conspiring  with  Seleucus  to  seize  the 
throne,  and  he  was  put  to  death.   To  remove  the  dis- 

Suietude  of  tbe  Egyptiui  court,  Agathodes  being  the 
usband  of  Ptolemy  s  daughter  L^yauidra,  Lysimaehns 
married  his  dauxhter  Aiiinoe  to  the  young  Ptolemy 
Philadelphus.  The  widow  of  Agathodes  fled  to  Seleu- 
cus, and  war  between  the  latter  and  Lysimacbus  soon 
followed.  In  281  the  dedaive  battle  took  place  at  the 
plain  of  Corus,  the  exact  utuation  of  which  is  doul^ 
nil ;  Lysimacbus  uras  killed ;  after  some  days  his  bo47 
was  found  on  the  field  watched     a  faithful  dog. 

Lysimachoa  was  a  man  of  distingnished  bravery  and 
Kreat  personal  strength  ;  on  one  occasion  he  had  killed  a 
lion  8ingl»-handed,  though  at  the  cost  of  fearftal  wonnda. 
He  did  not  rise  to  political  importance  till  after  the  battle 
of  Ipmis.  TenacioQB  and  insatiate,  be  fhtmed  achemea  of 
aggrandizement  till  his  death,  and  in  pursuit  of  the  achemea 
hu  craft  saggeoted  he  was  r^dy  to  sacrifice  even  his  own 
family. 

LYSIPPUS,  a  Greek  sculptor  whose  professional 
activity  falls  between  the  years  372  and  316  B.a.  In 
addition  to  tbe  sketch  with  aocompanjnng  illustrationfl 
of  his  style  given  under  ABCOfOLoaY  (vol.  ii  p.  316, 
figs.  9  and  11),  it  may  here  be  stated  that  the  head  of 
Atasander  the  Qreat  (fig.  II  just  referred  to)  is  now 
admitted  to  be  the  best  existing  representation  of  die 
style  of  Lyuppus  in  portrait  sculpture.  When  we  read 
of  snooessfol  portraits  by  hdm  or  Socrates  and  .^Bsop, 
as  well  as  of  Alexander,  we  are  driven  to  bdieve  that 
one  of  the  forces  of  which  he  was  consdous  within  him- 
self was  that  of  seizing  tbe  spiritual  expression  uid 
making  it  illumine  faces  and  forms  which  under  other 
GonditiODS  would  be  more  or  less  repulsive.  This  in 
fact  is  confirmed  by  the  bead  of  Alexander  in  the 
British  Museum  (fi^.  11  supra).  But  with  the  posses- 
sion of  this  force  it  is  difficidtto  reconcile  the  tradition 
of  his  having  taken  as  bis  modd  the  Doryphorus  of 
Polydetiu,  we  style  of  which  may  be  seen  in  the  bronze 
statuette  ng.  6  in  the  artide  Abohjboloot,  and,  to  a 
less  extent,  in  fig.  7  of  the  same  artide.  There  evei;^- 
tbin^  turns  on  the  refinements  of  pbyucal  form.  It  is 
admitted  Uiat  I^ppus  introdu(^  great  changes  in 
the  accepted  mws  for  the  proportion  of  tbe  human 
figure,  and  from  a  number  of  sculi)tures  traceable  to 
his  time,  or  shortly  afler  bis  time,  it  is  not  only  obvious 
but  strikingly  in  oontfast  with  earlier  worics  that  the 
legs  are  made  long  and  massive  while  the  body  is  pro- 
portioniUely  shortened,  though  still  retaining  a  very 
powerful  rendering  of  the  forms.  Among  the  best 
examples  of  this  are  two  bronze  statuettes  of  Neptune 
and  Jupiter  in  the  BriUsh  Museum  found  at  Para- 
mythia  m  Epirus,  or,  leas  satisfactory,  tbe  lar^  bronze 
of  Hercules  from  B^blua,  also  in  the  British  Museum. 
In  these  cases  the  limbs  and  various  parts  of  the  fignn 
are  studied  with  extreme  skill  worthy  of  the  best  time. 
Yet  the  combined  effect  is  such  as  to  do  away  with  the 
impasnve  beautv  which  is  ascribed  to  Polycletus,  and 
to  replace  it  witA  a  beauty  of  expression  so  far  as  was 
conustent  with  powerful  physical  form.  One  of  bis 
works  famed  in  antiquity  was  a  bronze  statuette  of 
Hercules,  called  Epitrapezius,  because,  as  the  story 
goes,  Alexander  the  Great  carried  it  with  him  to  be 
placed  always  on  his  table.  A  copy  of  this,  in  stone, 
enlaived  somewhat  from  the  original,  was  obtuned 
tbe  Britosh  Museum  from  Babylonia  in  1881.  It  is 
dgned  with  the  name  of  an  aiiiat,  IHogenes,  appai^ 
ent^  otherwise  unknown,  and  it  bean  deari;r  the  evi- 
dence of  having  been  oopied  from  a  woric  m  bronze. 
But  except  in  the  ftce,  which  is  carefully  executed 
("  argutisB  operumcuBtoditcein  minimisquoque  rebus  '* 
is  sail  of  I^nnppns  VUny,  Nat  Hist,  xxxiv.  65), 
the  sculpture  is  poor  and  could  not  be  quoted  as  illus- 
trating any  particular  style  of  art,  thot^fa  not  incon- 
sistent with  the  characteristics  of  Xiysippus.  With 
reference  to  tbe  marble  statue  of  Alexander  the  Great 
in  Munich,  standing  with  one  foot  raised  on  a  helm^ 
it  is  dear  that  this  affected  attitude,  which  occurs  in 
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several  other  existing  statues,  such  as  the  so-called 
Jason  in  Lansdowne  House,  cannot  fairly  be  traced  to 
the  inveotioQ  of  Lysippus,  since  it  is  to  be  found  twice 
OD  the  frieze  of  the  Parthenon.  At  the  same  time  the 
merit  may  belong  to  him,  as  has  recently  been  claimed, 
of  havins  first  applied  this  attitude  in  producing  a  new 
type  of  the  god  Neptune  for  his  temple  on  the  isthmus 
01  Corinth.  It  was  a  bolder  step  to  a])pl^  this  attitude 
to  a  draped  female  figure  as  in  the  existing  statues  of 
the  Muse  Melpomene  standing  with  one  foot  nused  on 
a  rock,  and  ii  this  was  really  inbroduoed  into  art  by 
Itysippus  it  would  confirm  to  some  extent  his  reputa- 
tion for  DOvelUes  of  representatioa  But  at  present 
we  cannot  do  more  than  say  that  he  is  known  to  have 
made  a  group  of  the  Muses  for  the  town  of  Megira, 
and  that  several  statues  still  exist  representing  a  Muse 
in  an  attitude  corresponding  with  that  of  the  Alex- 
ander in  Munich,  which  is  reasonably  inferred  to  be  a 
copy  from  a  work  of  Ljrsippus.  If  it  could  be  proved 
that  in  these  cases  Lysippus  had  worked  upon  Athe- 
nian types,  we  should  then  understand  how  it  happens 
that  in  some  respects  he  was  in  ancient  times  classed 
with  the  Athenian  Praxiteles  (Quintilian,  xii.  10,  9, 
"  ad  veritatem  Lyuppum  ao  Praxitelem  acoosEdase  op- 
time  affirmaat " ),  and  is  still  compared  wiUi  him  so  far 
as  the  remaining  works  of  bolii,  or  copies  therefrom, 
enajde  a  companson  to  be  made. 

See  Kekul^,  Uebtr  den  Kopf  de$  Prta^teliaAm  Hermet, 
Btattgart,  16S1 ;  Lange,  Dot  MoHv  dea  av^ga^Men  FuMe», 
Leipsio,  1S79. 

LYTE,  Hbnst  Francis  (1793-1847),  a  well-known 
li^n-wnter,  was  bom  near  Kelso,  June  1,1793,  received 
his  eariy  education  in  Ireland,  and  entered  Trinity 
Collie,  DaUin,  in  1812^  becoming  a  scholur  q£  that 
college  m  tho  following  year.  Having  entered  deaoon's 
orders  in  1815,  he  for  some  time  held  a  curacy  near 
Wexford.  He  did  not  long  remain  in  Ireland,  how- 
ever, chiefly  because  of  infirm  health :  and  coming  to 
England,  after  several  changes  he  finally,  in  1823, 
settled  in  the  parish  of  Brixham,  where  he  labored 
until  fatal  illness  interrupted  his  work.  In  1844  Ids 
health,  never  robust,  gave  way ;  and  he  died  at  Nice 
on  the  20th  November,  1847. 

Lyto'a  first  work  was  IW«f  tn  Veru  UtuttraHve  of  tevtrat 
»f  M«  Petilumt  in  tht  Lord's  Prayer,  which  was  completed 
dnrmg  »  period  at  TctX  at  I^mington,  bat  was  not  pob- 
Ushed  till  the  year  1826;  itdzewawordof  warm  commen- 
dation from  a  competent  critic  in  the  Notiea  AvAronmm. 
He  next  publlBfaed  a  volume  of  Poeau,  diiefiy  BAigimu,  in 
1833,  and  in  the  following  year  a  little  oollectioa  of  psftlms 
and  hymns  entitled  TkeBj^r^  of  tt«  Paaima.  Theee  prodac- 
tioni  were  drawn  from  various  sonrcca,  bat  many  were  his 
own ;  and  the  idea  of  the  l>oolc  was  to  express,  in  language 
Bpecially  accordant  with  Chriatian  experienoe,  the  trading 
thonghte  contained  in  the  P»lter.  Probably  one  of  the 
boat  prodnotioDS  of  Lyto's  pen  was  a  finely  appreciative 
memur  of  Henry  Vaagban,  the  "  Silnrist,"  which  he  pre- 
fixed to  an  edition  of  hU  works.  After  his  death,  a  volume 
ef  RemamM  with  a  memoir  was  pahllshed,  and  the  poems 
contained  in  this,  with  those  in  roema,  ehiefiy  Edtgioua,  were 
afterwards  issued  in  one  volnme.  In  the  region  of  pare 
poetry  Lyte  caaoot  be  said  to  have  taken  any  apecial  rank ; 
refinement  and  pathos,  rather  than  great  imaginative  power, 
were  the  chief  marks  of  his  work.  As  a  divine  he  was 
evangelical  in  doctrine,  but  his  eccleaiaatioal  sympathies 
were  with  the  Oxford  school ;  as  a  preacher  he  was  simple, 
earnest,  and  graceful  in  style ;  but  his  chief  claim  to  re- 
membrance lies  in  the  boaoty  and  spiritnal  elevation  .of 
his  hymns,  some  of  which  may  be  said  to  have  become 
clasBical.  The  best  known  are  "  Abide  with  me  I  fast  falls 
the  eventide ;"  "  Jesos,  I  my  cross  have  txikea;"  "I^se, 
mysonl,  the  King  of  Heaven;"  and  "Pleasant  are  thy 
ooarte  above." 

LYTTELTON,  George,  Lord  (1709-1773),  states- 
man and  man  of  letters,  bom  at  Hagley,  Worcester- 
shire, in  1709,  was  a  descendant  of  the  great  Thomas 
DK  Littleton  (q.v.),  and  the  eldest  son  of  Sir  Thomas 
Lyttelton,  Bart,  who  at  the  Revolution  of  1688  and 
during  the  following  reign  was  one  of  the  ablest  Whig 
debaters  of  the  House  of  Commons.  Lyttelton  was 
[>  The  aatobl(»raphT  edited  by  his  son  fives  lUj  2S,  1808,  as 
of  H.  T.  ISBt  Edl^.— Ah.  Ed.1 


educated  at  Eton  and  Oxford,  and  in  1728  set  oat  on 
the  ^and  tour,  spending  considerable  periods  at  Paris 
and  Itome.  On  nis  return  to  England  he  sat  for  Oke- 
hampton,  Devonshire,  beginning  puMio  life  in  the 
same  year  with  Pitt;  and  from  1744  to  1754  he  held 
the  office  of  a  lord  commissioner  of  the  treasury.  In 
1755  he  succeeded  Legge  as  chancellor  of  the  ezdie- 
quer,  but  in  the  following  vear  he  quitted  office,  on 
which  occasion  he  was  raised  to  the  peerage  as  Lord 
Lyttelton,  baron  of  Frankley,  in  the  county  of  Wo^ 
oester.  In thept^ltwal  crins of  1765,  before  the  for- 
mation of  the  Kockii^ham  administration,  it  was  at 
one  time  suggested  that  he  might  be  placed  at  the 
head  of  the  treasury,  but  he  firmly  deained  to  take 
part  in  any  such  scheme.  The  dosmg  yeanof  his  lift 
were  devoted  chiefly  to  literary  pnismta  He  died  on 
August  22,  1773. 

Lyttdton's  earliest  publication  (1735),  Letter*  from  a  Par- 
nan  in  EiagUmd  to  hts  Friend  at  ItpdKan,  appealed  anony- 
mously. Mach  greater  celebrity  was  acbieved  by  hii 
OhterSatiiom  <m  Abe  Comernon  aid  AvotUeiii^  ef  8t,  ^nd, 
also  anmymooa;  paUIshed  in  1747.  It  takes  the  fonn  of  a 
letter  to  GUhert  West,  and  is  designed  to  show  that  St. 
Paul's  conversion  is  of  itself  a  snfllcient  demonstration  of 
the  divine  character  of  Christianity.  The  drift  of  the 
argument  is  that  it  is  equally  inconceivable  that  the  apos- 
tie  eonid  have  been  the  victim  or  the  originator  of  a  cheat, 
and  that  therefore  he  must  have  been  divinely  inspired. 
It  is  interesting  to  know  that  Dr.  Johnson  regarded  the 
work  as  one  "  to  which  infidelity  has  never  been  able  to 
fiibricate  a  specious  answer."  Lord  Lyttelton's  Dialogiut 
of  tJie  Dead,m  ^editable  performance,  though  hardly  rival* 
ling  either  Luelan  or  Landor,  appeared  In  1760.  Hts  Sit- 
tory  of  Henry  IL  (1764-^),  the  miit  of  twenty  years'  labor, 
is  not  now  cited  as  an  authority,  but  is  paiaataking  and 
fi»ir.  Lyttelton  was  also  a  writer  of  verse ;  his  Jftnwdy  on 
his  wifis's  death  has  bean  pialsed  by  Gray  ibr  its  eUvlMi 
tenderness,  and  his  iVoIotw  to  the  Ooriolmuu  of  his  friend 
Thomson  shows  gennine  feeling.  He  was  also  the  aothor 
of  the  well-known  stansa  in  the  Outie  of  Indolenee,  in 
which  the  poet  himself  Is  described.  A  complete  collec- 
tion of  the  Worka  of  Lord  Lyttelton  was  published  after 
his  death  by  his  nephew,  G.  E.  Ayscongh.  See  MemMn 
and  CbrrsnmiddMM  of  Lard  Lytteltim,  1734-1773  (8  vola, 
1845). 

LTSTTON,  Edward  Okorox  Earlx  Lttton  Bul- 
WER  Lttton,  Babom  (1805-1873),  novdist,  dramip 
tist.,  poet,  pplitiaaD,  miscellaneous  essa^t,  tne  most 
versatile  writer  and  one  of  the  most  active  and  widdy 
discuruve  theorizers  of  his  generation,  was  bom  in 
Mav,  ]805,Uhe  you^est  of  the  three  sons  of  General 
Bulwer,  of  Heyden  Hall  and  Wood  Dalling,  NorfolL 
He  was  a  few  months  younger  than  Benjamin  Disraeli : 
the  two  lives  acted  not  a  little  one  on  the  other,  and 
ofi'er  many  curious  points  of  likeness  and  contrasts 
Bulwer's  father  diea  when  he  was  two  years  old ;  the 
care  of  t^e  h(a  devolved  on  his  mother,  one  of  the 
Lyttons  of  Knenworth,  Hertfordshire,  whose  name  he 
anerwarda  assumed.  To  this  devoted  and  aooom- 
plished  mother  he  alwaj^  expressed  the  warmest  grati- 
tude for  his  early  training.  He  was  not  sent  to  a 
public  school ;  he  was  educated  privately. 

In  his  novels  and  essays  he  often  discusses  the  ad- 
vantages and  disadvantages  of  public  schools.  One 
thing  is  tolerably  certain — that  if  he  had  been  sent  to 
a  dudHo  school  he  would  not  have  published  at  the  age 
of  fifteen  a  volume  of  poems  (Jsmaelt  an  Oriental 
TaU^  with  other  Poenu,  1820).  Qenerous  sentiment 
and  eager  love  of  fame  are  more  conspicuous  in  these 
juvenile  productions  than  metrical  laculty.  One  of 
the  poems  dwells  warmly  on  the  andent  glories  of  the 
house  of  Igvtton ;  the  volume  as  a  whole  is  dedicated 
to  "the  British  puUio— that  generous  puUic  who 
have  always  been  the  fosterers  of  industry  or  genius, 
who  have  ^ways  looked  forward  from  the  imperfec- 
tions of  -youth  to  the  fruits  of  maturity.'  The 
youthful  poet  mticises,  Byron  from  the  point  of  view 
of  a  respectable  household ;  but,  though  he  seems  to 
have  been  taught  to  make  Pope,  Gray,  and  Collins 
his  modeJa,  the  Byronic  influence  ia  very  apparent 
both  in  pjjirase  and  in  sendment  In  the  local  color- 
date  of  blnb,  on  page  xrllt.  of  Introdnotlon  and  71,  notSb  ToL  L 
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ingof  the  "Oriental  Tale"  he  girea  pronuBe,  afker- 
mrds  amply  fulfilled,  of  paiostakiDg  study  of  hu 
utteriatB;  md  "Geraldioe,  or  the  Fatal  Bood,"  gives 
« good  foretaste  of  his  fertility  in  the  invention  of 
nmuitio  incident. 

At  Cambridge,  in  1825,  Bulwer  von  the  chaneellor's 
medal  with  a  poem  on  "Sculpture."  In  1826  he 
printed  for  private  oiroulatbn  Weeds  and  Wild  Flato- 
en.  Id  1827  he  puUished  O'NeiUj  or  theRebd^  VL 
romance,  in  heroic  couplets,  of  patriotic  struggle  in 
Ireland,  dedicated  to  Lady  Blessington.  These Juve- 
oiUa,  and  also  a  metrical  satire,  The  Siamtae  7wtn<, 
imed  in  1831,  he  afterwards  ignored,  describing  The 
Nem  TCmm  as  his  first  pubhcation  in  verae,  with  the 
exception  of  his  dramas  and  translations  from  Schiller. 

Bulwer's  first  romance,  Falkland,  published  anony- 
moQslyin  1827,  was  in  the  vein  of  fantastic  Oerman 
romance  popular  at  the  beginning  of  the  century,  and 
did  not  bring  him  the  fame  that  he  coveted  so  ar- 
dently. It  was  otherwise  with  Pdham,  published  in 
the  iollowing  year.  In  this  he  went  with  the  native 
■tream  of  fiction,  and  at  once  made  himself  felt  as  a 
wwa.  For  two  or  three  years  before  he  wrote  Pel- 
itam,  the  books  of  the  season  had  been  novels  of 
ronaricable  ireahness  and  brilliancy  dealing  with  &sh- 
kmable  life— I^umer  Ward's  now  fcasntten  but  then 
moch-talked-of  TVemawe,  Theodore  Hook's  Saspnga 
md  Doingt,  lister's  Granb^f,  Disraeli's  Vman  Gr^. 
With  these  brilliant  celebrities  Bulwer,  alw^rs  a  ofaiv- 
ilrous  onulfttor  of  whatever  was  famong,  entered  into 
diieet  competition,  and  at  once  became  at  least  their 
•qoal  in  popular  favor.  If  we  compare  this  his  first 
BOTel  with  any  of  his  last  productions,  he  strikes  us  as 
baring  attained  at  a  bound  to  the  full  measure  of  his 
powas.  That  he  wrote  Pdham  at  twenty-two  is  a 
mwA  more  remarkable  fact  than  that  he  wrote  ballads 
at  five.  The  plot  is  not  perhaps  so  closely  woven  to- 
^ker  as  in  TneParitiana^  but  the  variety  of  character 
mtiodnoed  from  high  lifia,  low  life,  and  middle  life  is  quite 
as  great  He  had  evident^  been  faainnated  by  ff^Zoebn 
JVeuter,  and  the  central  purpose  of  his  Moiy  is  to  run 
UieheiothroughanapprenticeshiplikeWilhelm's.  All 
kinds  of  human  beings  and  all  theirworksarointereeting 
to  Felham,  the  man  of  fashion,  the  bustling  statesman, 
tbe  selfish  epicure,  the  retiring  scholar,  the  reckless 
rogue  and  vagabond,  the  melodramatio  Byronio  man 
of  mystery ;  and  his  adventures  are  so  contrived  as  to 
tning  him  in  contact  with  many  different  types.  Tbe 
flOTel  mifht  have  been  called  The  Londoners;  most  of 
the  criticisms  of  life  and  books  in  England  and  the 
Eitplith,  published  in  1833,  may  be  found  in  Pdham, 
debvered  through  the  months  of  various  characters. 
IVte  characters  are  gnat  talkers ;  no  But^jcct,  from  a 
nre  dish  or  a  nio^  of  costume  to  a  punting  or  a  philo- 
aophieal  treatise,  is  strange  to  them.  And,  cunously 
ewnigh,  the  judgments  of  the  youth  of  twenty-two 
an  as  mature,  as  lar^,  catholic,  generous,  widely 
tympathetio,  as  those  of  the  sage  of  sixty-six,  and  his 
knowledge  of  men  and  books  hardly  leas  extensive. 
Pdham  displayed — in  the  Uteral  sense  of  the  word — 
extraordinary  vivacity  of  intellect  and  range  of  inter- 
est The  author  was  yet  to  prove  that  with  hb  won- 
derinl  powers  of  reading,  observing,  and  reflecting  was 
combined  a  faculty  rarew  found  in  union  with  such 
gifts,  untiring  rapidity  of^  production.  In  the  preface 
to hu  juvenile  "Ismael,"  he  speaks  of  a  halnt  of  his 
never  to  leave  anything  unfinished,  and  during  hu 
k>Dg  hfe  he  began  and  finished  many  works  in  many 
difierent  veins.  Pdham  was  followed  in  quick  succes- 
Bon  by  The  Disoumed  (1828),  Bevereux  (1829).  Pmd 
Clifford  (1830),  Eu/fene  Aram  and  Godolpkin  (1833). 
Bolwer  was  dee^dy  impressed  with  German  theories  of 
art ;  an  theee  novels  were  novels  with  a  purpose, 
monl  purpose,  psychological  purpose,  bistoncal  pur- 
pose. To  embody  the  leading  features  of  a  period,  of 
a  phase  of  civiUzaUon,  to  trace  the  influence  of  cir- 
cunstaDoe  on  character,  to  show  how  the  criminal  may 
n  Rfbrmed  by  the  devebpment  of  his  better  nature. 


and  how  men  of  fine  nature  may  be  led  stage  by  st 
into  crime,  to  explain  the  secrets  of  suocess  and  faO- 
ure  in  life — ^these,  apart  from  the  purely  dramatio 
object  of  exhibiting  inward  struggles  between  the  first 
conceptions  of  desires  and  their  fulfilment,  and 
between  triumph  and  retribution,  were  his  avowed 
aims  as  a  novelist  Ho  did  not  leave  his  purposes  to 
the  interpreter :  he  was  a  critic  as  well  as  a  creator, 
and  he  oritidsed  his  own  works  frankly,  uid  labored 
to  admit  other  critics  to  a  fair  point  of  view.  It  was 
perhaps  a  tribute  to  the  intrinsic  interests  of  his  plots, 
characters,  and  descriptions  that  he  was  under  the 
neoessity  of  begging:  attention  to  these  higher  aims. 
In  The  Mgrime  ofUe  Rhine  (1834),  a  work  of  grace- 
ful fkntasy,  in  which  some  of  his  most  acute  ob> 
servations  on  human  life  are  incorporated  with  the 
sayings  and  doings  of  elves  and  funes,  an  ambitious 
author  is  made  to  compliun  that "  the  subtle  urns  that 
had  inspired  him  were  not  perceived,"  and  that  he 
was  oflen  approved  for  what  he  condemned  himself. 
The  Pilgrmt,  charmingly  written  in  many  passages, 
was  too  German  in  its  combination  of  serious  thought 
and  mundane  personages  with  fairies  to  be  heartily 
welcomed  by  the  English  publia  Bidwor  was  more 
successful  in  another  attempt  to  break  new  ground  in 
The  Last  Days  o/Bmpeii  (1834)  and  Rienzi  (1835). 
No  historical  romanoesdealtngwith  times  and  scenes  so 
remote  were  ever  more  widely  popular  in  England,  and 
in  aiming  at  popularity  the  author  labored  hard  to  se- 
cure historical  accura(jy.  In  Athens,  its  Rise  and  FaU 
(1836),  we  received  in  the  form  of  historical  essays 
what  had  probably  been  acquired  industriously  as  mate- 
rials for  romance.  Two  romances  from  Spanish  his- 
tory, LeSa  and  Calderon,  published  in  1838,  aimed  at 
a  less  realistic  treatment,  and,  with  all  their  purely 
literary  excellences,  were  not  so  popular.  In  Ernest 
MaUravers  (1837),  and  its  sequel  ^ftce,  or  The  Mys- 
teries (1838),  the  novelist  returned  to  English  ground 
and  psychological  and  social  problems — "the  affliction 
of  the  good,  the  triumph  of  theunprindpled."  Crit. 
ica  to  whom  he  fuled  to  make  the  full  purpose  of 
these  works  apparent  in  the  execution  complained  of 
the  low  tone  of  their  morality,  a  fur  complaint  oon- 
cemins[  most  exhibitions  of  vice  as  a  warning. 

To  his  other  literal^  labors  Bulwer  superadded  for 
some  time  the  editorship  of  a  majrazine.  He  succeeded 
Campbell  as  editor  of  The  NeioMontUy  in  1833.  In 
1838  he  projected  a  magazine  called  The  Monthly 
Chronicle,  and  contributed  to  it  as  a  serial  story  the 
fentastic  romance  "Zicci."  The  magazine  expired 
before  the  story  was  completed,  and  it  was  afterwards 
developed  into  Zanoni,  a  romance  of  which  he  was 
himself  especially  proud,  and  which  suffered  in  publio 
estimation  from  being  tned  by  realistic  standards. 

During  the  most  productive  period  of  his  literary 
life  Bulwer  was  an  eminent  member  of  parliament 
He  was  returned  for  St  Ives  in  1831,  and  eat  for  Lin- 
coln from  1832  to  1841.  He  spoke  in  favor  of  the 
Reform  Bill,  and  took  the  leading  part  in  obtaining 
the  reduction,  afler  vunly  trying  to  procure  the  repeai, 
of  the  newspaper  stamp  duties.  His  support  of  the 
Whigs  in  parliament,  and  by  a  pamphlet  on  the  cri- 
us  "  when  they  were  dismissed  irom  office  in  1834.  was 
considered  so  valuable  that  Lord  Melbourne  offered 
him  a  place  in  the  administration.  His  intimac;y  with 
Radical  leaders  at  this  period  exposed  him  to  an  unde- 
served charge  of  taigiveisalion  when  later  in  Ufe  he 
was  a  member  of  a  Conservative  Government 
Charles  Buller  and  Charles  Villiers  were  among  his 
friends  at  Cambridge ;  he  was  an  admiring  student  of 
Bentham :  Mill's  £ksay  on  Government  was  the  text* 
book  on  wnich  was  founded  "Pelham's"  instruction 
by  his  imcle  in  the  principles  of  politics ;  J,  S.  Mill 
contributed  the  substance  of  the  appendices  to  Eng- 
land and  the  English,  on  Bentham  and  Mill ;  Godwin 
suggested  to  him  the  subject  and  some  part  of  the 
plot  of  Eugene  Aram:  he  even  suoceededin  winning 
the  good  opinion  of  Miss  Martinean ;  but  we  have 
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only  to  tead  ha  speech  in  &tot  of  the  Befinm  BUI 
to  see  that  it  was  the  situation  that  had  changed  and 
not  the  man  when  he  assailei  the  repeal  of  the  com 
laws,  and  took  office  under  Lord  Dwby.  Bulwer's 
leading  political  aim,  like  his  leading  artastio  aims,  was 
early  formulated,  and  the  formula  gOTemed  all  his 
political  reasoning :  it  was  to  "  aristocratize  the  com- 
munity,"  "to  elevate  the  masses  in  character  and 
feeling  to  the  standard  which  oonserratism  works  in 
aristocraoy,"  a  standard  not  of  wealth  or  pedigree 
but  of  "superior  education,  courteous 'manners,  and 
high  honor."  Henoe  it  was  "sodal  reforms"  from 
first  to  last  that  enlisted  his  interest,  and  he  sought 
the  motive  power  for  these  refonns  in  the  public 
spirit  of  the  classes  enfVandbised  by  the  Beform  Act 
of  1832. 

There  was  a  slight  break  in  Bulwer's  career  as  a 
novelist  between  1838  and  1847.  During  this  interval 
he  applied  himself  enthusiastically  to  play  writing^ — 
Macr^dy's  management  of  Covent  Garden  having 
inspired  men  of  letters  with  the  hope  of  reconciling 
poetry  with  the  stage.  In  1836  he  had  produced  7*/^ 
Ihichest  of  La  FaSi>r&  It  was  a  failure.  But  in 
1838  and  the  two  following  years  he  produced  three 
plays  which  have  kept  the  stage  ever  since—  Tht  Lad^ 
f^iMontt  Rtfhdieot  and  Monm.  In  his  plays  as  in  his 
noveb  dfffluite  theoiy  preceded  execution.  The  prin- 
tiplea  on  which  he  wrote  his  plays  were  laid  down  in 
his  chapter  on  the  drama  in  England  and  theEnglisL 
For  many  of  the  details  of  stageraraft,  all-important 
to  Buocess  under  any  prindples,  he  is  said  to  have  been 
indebted  to  Macready.  No  Englishman  not  himself  an 
actor  has  written  so  many  permanently  suocessfiil  pla^ 
as  Bulwer-Lytton,  and  this  is  another  instance  of  bis 
eztraordinaiy  plastidty  of  mind  and  practical  insight 
Thirty  years  afterwards,  in  1869,  he  turned  hia 
thoughts  agun  to  writing  for  the  st^e,  recast  an  old 
failure  with  a  new  title  The  Eighfful  Beir^  and  pro- 
duced a  new  comedy,  Walpole,   Neither  was  asuccess. 

From  1841  to  1852Bulwer  (he  assumed  his  mother's 
name  of  Itytton  on  suooeedinKto  her  estates  in  18^3) 
had  no  seat  in  parliament  ^ut  the  issue  of  novels 
and  romanoee  was  not  so  rapid  as  it  had  been  in  the 
full  energy  of  his  youth.  Before  1849,  when  he 
opened  a  new  vein  with  The  Caxtont,  he  produced 
five  works  in  his  familiar  vein : — Ififfht  and  Morning 
(1841,  in  which  the  influence  of  Dickens  is  traceable), 
Zanoni  (1842),  The  Last  of  the  Barons  (1843,  the 
most  historicaUy  solid,  and  j)erhaps  the  most  effective 
of  his  romances),  Lucretia,  or  the  CkOdren  of  the 
Night  (1847 ;  moral  purpose — to  exhibit  the  horrors 
caused  bv  the  worship  of  money ;  popular  effect— dis- 
gust at  these  horrors,  and  indignation  at  the  author's 
sentiment  as  morlnd),  Maroldt  the  Latt  of  <Ae  Saaaon 
Emot  (1848). 

The  cause  of  the  comparative  infertility  of  this 
period  in  prose  flcdon  probably  was  that  Lytton  was 
now  making  a  determined  effort  to  win  high  rank  as  a 
poet  He  published  a  volume  of  poems  in  1S42,  a 
volume  of  translations  from  Schiller  in  1844,  The  New 
Timon,  a  satire,  in  1845.*  Then  came  the  work  on 
which  nuunly  Lytton  rested  his  pretensions,  King 
Arthur,  a  romantic  epic.  "I  am  unalterably  con- 
vinced, he  said.  '*  that  on  this  foundation  I  rest  the 
least  perishable  monument  of  those  thoughts  and 
those  labors  which  have  made  the  life  of  my  life." 
But  King  Arthur  fell  flat  The  verse,  the  six-lined 
stave  of  elegiac  (quatrain  and  couplet,  lacks  chann 
and  variety;  the  incidents  are  monotonons,  the  per- 
sonages uninteresting,  the  plot  unex<»ting,  and  the 
allegory  obscure.  St.  Stephen's,  a  gallery  of  parlia- 
mentary portraits  from  the  time  of  Queen  Anne,  was 
m  kind  of  metrical  composition  that  lay  more  within 
hia  powers.  In  this  the  satire  is  keen-edged,  the  ad- 
miration just  and  generous.   It  was  publiBned  in  1860. 

1 A  fteUe  attuk  in  tba  lut  on  Ur.  TennjKQ'i  poetry  proroked 
s  bnuqoe  bat  powerftil  wply  from  the  eniased  lauimte,  aimed 
at  Ml  ■■atlauPa  peiKm. 


The  Zost  Takt  ofMUehtt  (1866)  and  a  translation  of 
Horace's  Odes  (1869)  were  Lytton's  last  essays  i» 
verse. 

In  the  skill  with  which  he  ^nistuned  a  new  style  in 
The  Caxtont  (1848)  Lytton  gave  a  more  oonvinoing 
proof  of  his  verutiUty.  This  imitation  of  Bteme  (by 
no  means  a  servile  imitation,  rather  an  adaptation  or 
Sterne's  style  and  characters  to  the  circumstances  of 
the  19th  century)  appeared  anonymously  in  Blat^ 
ioood!$  Magazine^  and  made  a  reputation  before  the 
authorship  was  suspected.  My  Novd  (1853)  and 
What  will  He  do  toUh  Itt  (1858)  continued  in  the 
same  strain.  The  sab-litle  of  My  Novdy  "  Varieties- 
of  English  life,"  shows  still  operative  tne  same  par* 
poae  that  we  find  in  Pdham,  but  the  criticism  of^ tin 
'Varieties"  is  more  polemical  in  spirit  There  ig- 
more  than  a  shade  of  d^ance  in  his  praise  of  the  vir* 
tues  of  a  territorial  aristocracy,  and  a  strong  q>ice  <tf 
hostility  to  the  vulgarities  of  the  manufacturers  who 
threatened  to  piudi  them  from  their  stools,  lliere  is 
a  blindness  to  defects  in  the  one  case  and  to  merits  in 
the  other  quite  foreign  to  the  broad  i^mpathies  of  the 
dandy  Pelham ;  Caxton  paints  the  ideal  best  of  the 
one  class  and  the  ideal  worst  of  the  other.  In  these, 
as  in  all  Lytton's  novels,  the  characters  are  placed  oa 
the  sti^e  and  desmbed ;  they  are  not  left  to  revnl 
themselves  gradually  in  action. 

Lytton  returned  to  parliament  in  1852  ag  member 
for  Hertfordshire,  and  sat  on  tiie  Conservative  ade. 
Eariy  in  life  he  had  decided  in  his  mind  against  the 
reduction  of  the  com  duties,  and,  unchanged  in  1851, 
he  addressed  a  "Letter  to  John  Bull,"  enlarging  on 
the  dangers  of  their  repeal.  Incapable  of  ^ore  in 
any  intellectual  exertnse  that  he  set  his  mind  to,  he 
was  an  effective  speaker;  but  the  effort  was  against 
nature ;  be  could  speak  only  under  extreme  exrate- 
ment  or  after  laborious  preparation,  and  he  nevex  took 
a  hi^h  place  among  parliamentary  orators.  He  was 
colonial  secretary  in  Lord  Derby's  Government  from 
1858  to  1859,,  and  direw  himself  industriously  into  iha 
duties  of  his  office.  He  was  raised  to  Uie  peerage  a» 
Baron  Lytton  in  1866. 

That  he  had  not  fo^tten  his  power  of  moving  the 
sense  of  melodramatic  and  romantic  mystery  when  hs 
adopted  the  more  subdued  style  of  The  Caxtont,  Lyt- 
ton proved  by  A  Strange  Story,  conlaibuted  to  AS 
the  Tear  Round  in  1862.  A  serial  story  of  the  kind 
made  a  new  call  on  his  resources,  but  he  was  equal  to 
it  and  fairly  rivalled  the  school  of  Dickens  in  the  art 
of  sustaining  thrilling  interest  to  the  dose. 

^Vhen  he  died,  in  January,  1873,  af^r  a  short  pain- 
ful illness,  two  works  of  high  repute,  Th^  Coming  Race 
and  The  Jhrisiam,  were  not  acknowledged,  and  were 
only  vaguely  suspected  to  be  his.  They  nad  freshness 
enough  to  be  the  wnk  of  youth,  and  power  enough  to 
shame  no  veteran.  These  two  books,  the  fable  and 
the  novel,  are  classed  by  Lytton's  son  and  successor  in 
the  title  with  the  romance  of  Kenelm  Chillingly,  left 
completed  at  his  death,  as  forming  a  trilogy,  animated 
by  a  common  purpose,  to  exhibit  the  influence  <X 

modem  ideas"  upon  character  and  conduct  The 
moidding  force  whose  operation  is  traced  in  TKb 
Parisians  is  the  society  of  imperial  and  democratic 
France,  in  Chillingly  the  society  of  England  in  rela- 
tion to  its  representative  institutions.  The  leading 
purpose  is  kept  well  in  view  throughout  both  works, 
and  the  tendencies  to  corruption  analyzed  and  pre- 
sented with  admiraUe  skill;  but  the  theorist  nsa 
omitted  from  his  problem  certain  important  regenera- 
ting and  safeguarding  factors  in  the  large  world  out- 
side the  pale  of  sodety.  Problems  and  theories  apart, 
these  last  works  show  no  falling  off  of  power;  he  is 
as  vivid  as  ever  in  description,  as  fertile  as  ever  in  the 
invention  of  humorous  and  melodramatio  situation. 
If  he  had  been  content  to  abandon  his  purpose  in 
ChiUingly,  and  end  with  the  first  volume  by  some 
such  commonplace  contrivance  as  giving  motive 
power  "  to  his  hno  in  the  love  of  CedluTnTars,  it 
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iroidd  have  been  the  moat  perfect  of  lus  woriu  in 
wiitjr  of  humoroos  sentiment  The  veteran  author 
^iedf  in  harness, — two  novels  all  but  completed; 
another,  an  historical  romance,  Baiuamat  the  Spar- 
Cms  outlined  and  jnrtly  written. 

llie  ftot  that  in  die  fiftieUi  year  i^lus  anthonhip, 
«ftar  pnUishinff  at  least  ftfly  snmrate  works,  most  of 
them  popular,  Lord  Lytton  liad  still  vigor  iJid  fresh- 
nesB  enough  to  make  a  new  anonymous  reputation 
with  The  Comuiii  Race  would  seem  to  indicate  that 
«ritica  had  not  fairiv  ganged  his  versatility,  and  also 
thai  an  erroneous  fixed  idea  had  been  formed  of  his 
style.  The  explanation  probablv  is  that  even  after 
the  publication  of  The  CwOont  he  was  thought  of  in 
«onneotion  with  that  school  of  melodramatic  romance 
<^  which  he  was  indisputal^  the  leader,  if  not  the 
founder,  and  that  heavily  loaded  rhetorical  style  whwAi 
wu mu« ridionkras hy  liis  imitabnB.   "Every  great 


Senins,**  one  of  his  characters  is  made  to  say,  "  must 
eem  himself  alone  in  his  conceptions.  It  is  not 
enough  for  him  that  these  conceptions  should  be  ap- 
proved as  good,  unless  th^  are  admitted  aa  inven- 
tive." Invention  and  origmality  are  matters  of  de- 
gree, and,  though  no  one  can  deny  that  I^ton  pofl- 
sessed  great  invenUve  powers,  he  did  not  pot  t^at 
individual  stamp  on  his  work  ^thout  which  no  writer 
is  entitled  to  a  place  in  the  foremost  rank.  He  was  not 
self-centred  enough^  he  was  too  generally  emulous  to 
vrin  the  highest  individual  distinraon.  But  his  fredi 
ness  of  thought,  brilliancy  of  invention,  breadth  and 
variety  of  portnuture,  gave  him  a  just  title  to  his 
popularity,  and,  with  all  allowanoe  for  superfioal 
afieotatioDS,  his  generous  nobility  of  sentiment  made 
his  influenoe  as  mioleaome  as  it  was  wideepread. 


M. 


MTHE  letter  M  denotes  a  nasal  sound,  which  Tines 
•  little,  if  at  all,  in  different  langua«m 
Nasal  Bonnds  are  produced  as  foUows :  The  breath — 
toned  into  voice  at  its  passage  through  the  dottis— 
does  not  pass  out  wholly  through  the  month.  Part 
of  it  is  diverted  behmd  the  soft  palate,  and  so  through 
the  nostrils ;  Uie  remunder  passes  through  the  mouth- 
eavity,  and  is  there  completely  checked  at  some  point 
of  its  coarse.  When  that  cheek  is  taken  away,  we  near, 
not  the  sonant  which  would  have  been  produced  if  all 
the  breath  bad  passed  through  the  mouth,  but  a  nasal 
Tstying  in  nature  according  to  the  part  of  the  cavity 
where  the  check  of  the  tongue  or  the  lips  has  been  ap- 
plied. There  may  be  as  many  definite  nasal  sounds  in 
any  language  as  there  are  recognized  dasses  of  conso- 
nants, as  guttural,  palatal,  dental,  labial  In  Sanskrit 
there  were  even  five  nasal  sounds  so  dearly  differen- 
tiated that  each  had  a  spemalqrmbol  to  denote  it;  the 
cerebral  class  of  sounds  (produced  }jy  turning  the  tip 
of  the  ttmgue  slightly  back  against  the  middle  of  the 
pakte)  had  its  nasal  as  well  as  each  of  the  four  dasses 
above  mentioned.  In  En^isfa  we  have  three  sounds, 
but  only  two  simj^le  symbols,  ih  and  n;  for  the  gut- 
tural nasal  heard  in  ang,  eto.,  we  employ  the  digraph 
mg.   Spanish  has  a  palatal  nasal. 

Th»  nasal  sound  denoted  M  is  the  labial  nasaL 
It  corresponds  to  the  sonant  (-sound :  for  each  of  them 
the  lips  are  completely  dosed,  and  if  no  vmoe  were 
diverted  through  the  nostrils  a  &-sound  only  would  be 
heard  when  the  lips  are  opened ;  all  the  organs  of  the 
WHitli  an  in  exactly  the  same  position  for  one  sound 
as  for  the  other,  but,  the  soft  palate  being  lowered,  the 
vdoe  is  divided  in  its  egress.  Hence  we  see  why  a  man 
who  has  a  cold  pronounces  m  aa  h:  the  voice  oannot 

St  through  the  nostrils,  which  are  blodced  up ;  it  must 
wefore  escape  mainly  or  entirely  through  the  lips, 
and  so  produce  a  (-sound.  Therefore,  instead  of 
"talking  through  bis  nose,"  as  the  phrase  goes,  such 
a  p^son  tries  to  talk  through  his  nosQ,  but  cannot 

The  symbol  M  stands  in  enumeration  fbr  1000.  See 
Alphabet. 
MAAS.  SeeMEUSE. 

MABILLON^  Jean  (1632-1707),  the  learned  and 
diiariminatiog  historian  of  the  Benedicdne  order,  was 
ham  at  the  village  of  Saint  I^erremont,  Champagne 
inow  in  the  deparUnent  of  Ardennes),  on  Novemoer 
2^  1632.  He  recuved  his  early  education  from  an 
vnde  who  hdd  the  post  of  nlh^  card  in  the  neigh- 
Doriiood,  and  afterwards  he  went  to  Rheims,  where,  in 
1453,  he  entered  upon  his  noviciate  in  the  Benedictine 
Abb^  of  Sunt  Kemy,  taking  the  vows  in  the  foUow- 
tag  year.  The  following  four  years  were  spent  at  van* 


ous  houses  of  the  order^  to  which  he  was  sent  on  ac- 
count of  his  healtii,  im  paired  by  exoesdve  study.  From 
1658  to  1663  he  was  at  Corbie,  and  in  16^4  he  assisted 
Chantelon  at  Saint  Denis  in  the  preparation  of  a  new 
edition  of  the  woriu  of  St.  Barnard.  Shortly  afterwards 
he  was  removed  to  Saint-Oermain-des-I^r^  and  diarged 
with  the  task  of  editing  materials  which  had  already 
been  amassed  for  a  general  history  of  the  Benedioltne 
order.  While  engaged  on  this  work  [Acta  Sanctorum 
orcUnu  S.  Benedusti  ut  saculorum  daaut  distrUmta), 
the  publication  of  which,  in  9  vols,  folio,  extended 
from  1668  to  1701,  he  made  several  joumej^  for  liter- 
ary research,  into  Germany  and  Italy,  as  well  aa  into 
the  provinces  of  France ;  amongst  the  more  important 
of  the  numerous  monographs  to  which  his  investiga- 
tions gave  rise,  the  work  Ve  Re  DipUmatica,  which 
appeared  in  1681,  deserves  special  mention  (See  DiP- 
L0UATI08).  Mabillon  died  at  Saint-GermuD'deB-F^ 
on  Deoemoer  27,  1707. 

For  a  complete  list  of  his  mrka  zefezenee  may  be  made 
to  BayWB  Dvaionna^  or  to  the  ^agraphte  QhnkraU.  They 
iuclade,  besides  those  mentioned  above,  Vetara  Andtecta, 
1675-86  (a  work  similar  in  charaoter  to  the  JftweQanM  of 
BalDze) :  Animadvertionea  in  Vlndidaa  Kmmeiue$,  1677  (la 
which  he  claims  the  JmttaNo  for  Oenon);  JTsXAHryiaOalK- 
oina,.1685;  JTuiskm  Itaiieum,  1687-6S;  and  ^muiIm  OrdimU 
8.  Bmedieti,  6  vols,  fo!.,  1703-39. 

MABINOGION.  See  Celtio  Litekatubb,  voL  t. 

p.  278. 

MABUSE.  See  Oossabt. 

MACAO  (A-MiH^  "Harbor  of  the  goddess  A- 
Ma";  Portugneee  Stuau),  a  Portuguese  settlement 
on  the  coast  of  China,  in  22^  N.  lat  and  132"  E.  long., 
oonsists  of  a  tongue  of  land  U  square  miles  in  extent, 
running  south-southwest  from  the  idand  of  Hiang 
Shang  (Portuguese,  An^am)  on  the  western  side  of  the 
estuary  of  the  Canton  river.  Bold  and  rocky  hills  about 
300  feet  in  height  occupy  both  extremities  of  the  pen- 
insula, the  picturesque-looking  dty,  with  its  flat-roofed 
houses  painted  blue,  green,  and  red,  lying  in  the  far 
from  level  stretch  of  ground  between.  The  forts  are 
effective  additions  to  the  general  view,  but  do  not  add 
much  to  the  real  strength  of  the  place.  Along  the  east 
side  of  the  peninsula  runs  the  Fnya  (Grande,  or  Great 
Quay,  the  chief  promenade  in  Macao,  on  which  stand 
^e  goTemor's  palace,  the  administrative  offices,  the 
consulates,  and  the  leading  commercial  establidmienta. 
The  church  of  St  Paul,  erected  between  1594  and 
1602,  the  seat  of  the  Jesuit  ooll^  in  the  17th  century, 
was  destroyed  by  fire  in  1835.  The  Hospital  da  Miseri- 
cordia  (1569)  was  rebuilt  in  1640.  The  Camoens  grotto 
—where  the  exiled  poet  found  leisure  to  celebrate  the 
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schievemeats  of  bis  ungrateful  country — ^lies  in  a  se- 
cluded spot  to  the  nortn  of  the  town,  which  has  heen 
partly  tefl  in  its  native  wildness  strewn  with  huge 
granite  boulders  and  partly  transformed  into  a  fine 
botanical  garden.    In  1871  there  were  in  Macao  5375 

eersona  of  European  birth  or  extraction,  53,761  Chinese 
ring  on  land,  and  10,268  in  bo&ta.  Half-<^tes  are 
very  numerous.  Though  most  of  the  huid  is  under 
garden  cnltivation,  the  mass  of  the  people  is  dependent 
more  or  less  directly  on  mercantile  pursuits ;  for  while 
the  ezclustve  poIicy<hoth  of  Chinese  and  Portuguese 
which  prevented  Macao  becoming  a  free  port  till  1845- 
46  ^owed  what  was  once  the  great  emporium  of  Eu- 
ropean commerce  in  eastern  Asia  to  be  outstripped  by 
its  younger  and  more  liberal  rivals,  the  trade  of  the 
place  is  still  of  very  considerable  extent  Since  the 
middle  of  the  century  indeed  much  of  it  has  run  in  the 
most  questionable  channels :  the  nefarious  cooHe  traffic 
gradually  increased  in  extent  and  in  cruelty  from  about 
1848  till  it  was  prohibited  in  1S74,  and  much  of  the 
actual  trade  is  more  or  less  of  the  nature  of  smuggling. 
The  total  value  of  exports  and  imports  was  in  1876-77 
upwards  of  £1,536,000.  Commercial  intercourse  is 
most  intimate  with  IIong-Kong,  Canton,  Batavia,  and 
Goa.  The  preparation  and  packing  of  tea  is  the  prin- 
dpal  industiy  in  the  town.  The  colonial  revenue, 
wnidi  is  larcdy  recruited  by  a  tax  on  the  notorious 
gambling  tables,  increased  from  104,643  dollars  in 
1856-57  to  380,012  in  1872-73,  wlule  the  expenditure 
rose  from  69,757  to  266,344. 

Id  1557  the  Portagnese  were  permitted  to  erect  factories 
on  the  peninsala,  and  ia  1573  the  Chineae  built  the  wall 
lumMi  the  isthmus  which  still  cuts  off  the  barbarian  firom 
the  TCSt  of  tha  island.  Jesuit  miasionarlea  established 
themselves  on  the  mot,  and  in  1560  Gregory  XIII.  consti- 
tuted a  bishopric  of  Macao.  A  senate  was  organized  in 
1583,  and  in  1628  Jeronimo  de  Silveiia  became  lint  royal 
governor  of  Uacao.  Still  the  FOrtognese  remained  largely 
under  the  ooatrol  of  the  Chinese,  who  had  never  snrren- 
dered  their  territorial  rights  and  maintained  their  aathor- 
ity  by  means  of  mandarins, — theao  insistiog  that  even 
European  criminals  ahoald  be  placed  in  their  hands.  Fer- 
reira  do  Amaral,  the  Portagnese  governor,  pat  an  end  to 
tins  state  of  things  in  1849,  and  left  the  Chinese  officials 
no  more  aathority  in  the  peninsula  than  the  representatives 
of  other  foreign  nations;  and  thougl:  his  antagonists  pro- 
cared  his  asBassination  (Aognst  22d}jhLs  sncceesors  have 
succeeded  in  carrying  out  his  poMey.  The  Chinese  Govern- 
ment has  hitherto  refused  (notably  in  1862)  to  recognize 
the  territorial  claims  of  the  Portagnese ;  bat  the  Earopean 
poweis  treat  Macao  as  de  ffuAo  a  colonial  posseesion,  and  not 
only  the  governor,  the  president  of  the  conrts,  and  other 
Portagnese  of&cials,  but  even  the  Chinese  magistrates,  are 
directly  i^pointed  by  the  king  of  Portugal.  For  a  «iort 
time  In  lEKt^  and  again  in  1808,  Macao  was  occupied  by  the 
^g"gi'^  as  a  precaatioo  against  seiznre  by  the  nradi. 

SeeDeBeanvoIr  Voyagt  RcmmA  0>e  Wortd.  197D;  WlseUtH,  "Mft- 
caiiachetoesUnd«i,"inT(^tNmMv[anlr.  Om.,  1877;  Rdatorio 
t  doewHunlM  sobre  a  aboUfsAo  da  emfpn^Oo  de  CUnoM  cemtratadot  at 
Maata,  Liibon,  1874 ;  English  parlfamentarr  papers  on  the  cooUe 

MACARONI  (from  dialectic  Italian  maccartj  '*  to 
bruise  or  crush  ")  is  a  preparation  of  wheat  originally 
DecuUar  to  Italy,  in  which  country  it  is  an  article  oi 
food  of  national  importance.  The  same  substance  in 
different  forma  is  also  known  as  vermicelli,  pasta  or 
Italian  pastes,  taglionl,  fanti,  eta  These  suDstances 
are  prepared  from  the  hard  aemi-transluoent  varieties 
of  wheat  which  are  largely  cultivated  in  the  south  of 
Europe,  Algeria,  and  other  warm  r^ons,  and  which 
are  uatinguished  by  the  Italians  as  grano  Juro  or 
grano  da  semoUno.  Hard  wheats  axe  much  richer  in 
gluten  and  other  nitrogenous  compounds  than  the  soft 
or  tender  wheats,  and  their  preparations  are  more 
easily  preserved,  to  which  conditions  their  suitability 
for  the  manufacture  of  Italian  pastes  are  mainly  due. 
The  various  preparations  are  met  with  in  the  form  of 
fine  thin  threads  which  constitute  vermicelli,  so  called 
from  its  thread-worm  like  appearance,  thin  sticks  and 
pipes  (macaroni),  small  lozenges,  stars,  disks,  ellipses, 
etc  (psates),  and  ribbons,  tubes,  and  other  fanciful 
fixnu.   These  various  forms  are  prepared  in  a  unifonn 


manner  from  a  granular  meal  of  hard  wheat  whioh 

itself,  under  the  name  of  semolina  or  semola,  is  a  com- 
mercial article.  The  semolina  is  thoroughly  mixed 
and  incorporated  into  a  stiff  paste  or  dough  with  boil- 
ing water,  and  in  the  hot  condition  it  is  placed  in  a 
strong  metallio  cylinder,  the  end  of  which  is  dosed 
with  a  thick  disk  pierced  with  openings  which  corre- 
spond widi  the  diameter  or  section  of  the  artide  to  be 
made.  Into  this  cylinder  an  accurately  fitting  plnngw 
or  piston  is  introduced,  and  by  very  powerful  pressure 
it  causes  the  stiff  dou^h  to  squeeze  out  through  the 
openings  in  the  disk  in  continuous  threads,  sticks,  or 
pipes,  as  the  case  may  be.  When  pipe  or  tube  maca- 
roni is  being  made,  the  openings  in  the  disk  are  widened 
internally,  and  mandrels,  the  gauge  of  the  tubes  to  be 
made,  are  centred  in  them,  ta  making  pastes  the  cyl- 
inder is  laid  horizontally,  the  end  is  dosed  with  a  disk 
pierced  with  holes  having  the  sectional  form  of  tho 
pastes,  and  a  set  of  knives  revolves  dose  against  the 
external  surface  of  the  disk,  cutting  off  the  paste  in 
thin  sections  as  it  exudes  from  each  opening.  _  Maca- 
roni is  dried  rapidly  by  hanging  it  in  long  sUcks  or 
tubes  over  wooden  rods  in  stoves  or  heated  apartments 
through  whidi  currents  of  air  are  driven.  It  is  only 
genuine  macaroni,  rich  in  gluten,  which  can  be  cbiea 
in  this  manner ;  spurious  fabrications  made  with  com- 
mon flour  and  colored  to  imitate  the  true  material  will 
not  bear  their  own  weight  Imitations  must  therefore 
he  laid  out  flat  and  dned  slowly,  during  which  they 
very  readily  split  and  break  up,  while  in  other  eases 
they  become  mouldy  on  the  inside  of  the  tubes.  True 
macaroni  can  be  distinguished  bv  observing  the  flat- 
tened mark  of  the  rod  over  which  it  has  been  dried 
within  the  bend  of  the  tubes ;  it  has  a  sofl  yellowish 
color;  is  rough  in  texture,  elastic,  and  bard,  and  breaks 
with  a  smooth  ^hmy  fracture.  In  boiling  it  swells  up 
to  double  its  onjpnal  size  without  becoming  puty  or 
adhesive,  maintaining  always  its  original  tuDuur  fonB 
without  dthcr  niptuieoroaUapse.  Itcan  be  kept  any 
length  of  time  without  tdteration  or  deterioration,  ana 
it  is  on  tliat  account^  in  many  circumstances,  a  most 
convenient  as  well  as  a  highly  nutritious  and  healthful 
article  of  food.  In  its  various  forms  it  is  prindpally 
used  as  an  ingredient  in  soups,  and  for  the  preparation 
of  puddings,  with  cheese,  etc.  Many  of  the  good 
qualities  of  genuine  macaroni  may  be  obtained  bv  en- 
riching the  flour  of  common  soft  wheat  with  gluten 
obtained  in  the  prep^iration  of  whcaten  starch,  and 
prooeediog  as  in  the  case  of  semolina.  Such  imita- 
tions, andr  others  inferior  quality,  are  eztennvely 
made  both  in  France  and  Gennany. 

MACARTNEY,  Geoege  Macartney,  Earl  o» 
(1737-1806),  was  descended  from  an  old  Scotch  familjr, 
the  Macartneys  of  Auchinleckj  who  had  settled  in 
1649  at  Lissanoure,  Antrim,  Ireland,  where  he  was 
bom  Mav  13,  1737.  After  graduating  at  Trinity  Col- 
lege, BuDlin,  in  1759,  he  became  a  student  of  the 
Inner  Temple,  London.  Appointed  envoy-extraordi- 
naiy  to  Russia  in  1764,  he  succeeded  in  negotiating  an 
aUiance  between  England  and  that  countiry-  Ailer  for 
some  time  occupying  a  seat  in  the  English  parliament, 
he  was  in  1769  returned  for  Armagh  in  the  Irish  par- 
liament, in  order  to  discharge  the  duUee  of  diief  sec- 
retary for  Irdand.  On  resigning  this  office  he  received 
the  honor  of  knidithood.  In  1 775  he  became  governor 
of  Grenada,  in  1780  governor  of  Madras,  and  in  1786 
he  was  appointed  governor-general  of  Bengal,  butj  hit 
health  demanding  his  return  to  England,  ne  dedmed 
to  accept  office.  After  being  created  earl  of  MaeartncQT 
in  the  Irish  peerage,  he  was  appointed  in  1792  the  first 
envoy  of  Britain  to  China.  On  his  return  from  a  con- 
fidential misuon  to  Italy  he  was  raised  to  the  EngUsh 
peerage  in  1796,  and  in  the  end  of  the  same  j;ear  was 
appointed  governor  of  the  newly  acquired  territoiy  of 
the  Cape  of  Good  Hope,  where  he  remained  tiu  ill 
health  compelled  him  to  resign  in  November,  1798. 
He  died  at  Chiswick,  Surrey,  3l8t  March,  1806. 

An  account  of  Macartney's  embaosy  to  China,  Sir 
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GMt|«  StatmtoD,  waa  pnblished  in  1797,  and  luw  beon  fre- 
qoently  reprinted.  See  aUo  IaJo  amd  TmfM(*  of  Lord  Ma- 
mrtMtt  hy  Burow,  2  Tols.,  London,  1007. 

MACASSAR.   See  Ceuebes,  vol.  v.,  p.  250. 

MACAULAY,  Thomas  Babinoton  OXacaulat, 
liOBD  (1800-1859),  was  bom  at  Kothley  Temple, 
Leicestoshire,  on  the  25th  of  Ootober,  1800.  His 
fadier,  Zadhaiy  Macaulay,  had  been  governor  of  Sierra 
Jjcone,  and  was  in  1800  secretary  to  the  chartered 
oompuiywho  had  founded  that  colony.  Happy  in  his 
home,  the  boy  at  a  very  eariy  age  ^ve  proof  of  a  de- 
termined bent  towards  literature.  Before  he  was  eight 
yean  of  age  be  had  written  a  Compendium  of  Uni- 
venai  Jlataryy  which  gave  a  tolerably  oonneotad  view 
of  the  leading  events  mm  the  o»ati<m  to  1800,  aad  a 
nnnance  in  Uie  style  of  Soott  in  three  cantos,  called 
tike  BatUt  of  Cheviot.  At  a  little  later  time  the  child 
oompoeed  a  umg  poem  on  the  history  of  Olaus  Mag- 
nus, and  a  vast  pile  of  blank  vene  entitled  I^ngal,  a 
Ihem  in  Twelve  Books. 

The  question  between  a  {jrivate  and  a  puUio  school 
waa  anxiously  debated  by  His  parents,  and  decided  in 
fkvot  of  the  former.  The  choice  of  school,  though 
dictated  by  theological  oonsiderations,  was  a  fortunate 
one.  Mr.  Preston  of  Little  Shelford  eiyqyed  the  con- 
fidence of  Mr.  Simeon,  but  was  himseli  a  judicious 
tutor ;  and  at  bis  table,  where  master  and  pupil  dined 
in  common,  not  onl^  the  latest  Cambridge  topics  were 
mooted,  but  nniversity  ambitions  and  ways  oi  tJiought 
were  Inought  borne  to  the  boys. 

In  October,  I8I8,  young  Macaulay  went  into  resi- 
dence at  Trinity;  College,  Cambridge.  Here  he  revelled 
in  the  possession' of  leisure  and  libertyj  which  he  could 
not  forego  for  the  sake  of  those  university  honors  which 
at  that  day  were  only  to  be  obtained  by  a  severely  ex- 
dmnve  course  of  mathematical  study.  But  he  suc- 
ceeded in  obtaining  the  prize  which  in  his  e^ea  waa  the 
most  denrable  that  Cambridge  had  to  give,  viz.,  a 
feUow^p  at  Trinity.  A  trifling  college  prize  for  an 
essay  on  the  character  of  William  ILL  was  awarded  to 
an  essay  by  young  Maean^r,  which  be  r^mided 
as  the  first  snggestaon  and  the  earnest  of  his  future 
Iliitory. 

In  1826  Macaulay  was  called  to  the  bar  and  joined 
the  Dortbem  circuit.  But  after  the  first  yesf  or  two, 
duing  whi<^  he  got  no  buuness  worth  mention,  he 
gave  up  evra  the  pretence  of  reading  law,  and  Bpent 
many  more  hours  under  the  gallery  of  the  House  of 
Commons  than  in  the  court  His  first  attempt  at  a 
pul^  speech,  made  at  an  anti-slavery  meeting  in  1824, 
was  described  by  the  Edinburgh  Review  as  "  a  display 
of  doquenoe  of  rare  and  matured  exoellenoe."  His 
fost  ocHudderable  appearance  in  print  waa  in  No.  1  of 
Knight'fl  Quarter^  Ma^azine^  a  periodical  which  en- 
joyed a  short  but  brilliant  existence,  and  whioh  was 
hisely  supported  by  Eton  and  Cambridge.  In  Au^t, 
b^an  BfaoMU^'s  connection  with  the  periodical 
whkui  was  to  prove  tlie  field  of  his  literary  reputation. 
Tlie  JBdiaburgh  Renew  was  at  this  tame  its  height 
of  power,  not  only  as  an  oi^an  of  the  nowing  opinion 
which  leant  towuds  reform,  but  as  a  Uteraiy  tribunal 
from  which  there  was  no  appeal.  The  essaj^  on  Milton, 
tfaou|[h  so  crude  that  the  author  said  of  it  that  "  it 
contained  scarcely  a  paragraph  suoh  as  his  matured 
jadgmentapproved,"  created  for  him  atoncea  literary 
reputation  whidi  wmered  no  diminution  to  the  last,  a 
repatation  which  he  established  and  oonfiimed,  but 
wueh  it  would  have  been  hardly  possiUe  to  make  more 
eukspieuons.  Murrajr  declared  that  it  would  be  worth 
the  copyright  of  Childe  Harold  to  have  Macaulin^  on 
the  stair  the  Qmrterb  Retneio.  Robert  Hall, 
writhing  with  pain,  and  weU-nigh  worn  out  with  dis- 
ease, was  disoovered  lying  on  the  floor  employed  in 
learning  by  «d  of  grammar  and  dictionuiy  enough 
Italian  to  enable  him  to  verify  the  parallel  between 
Milton  and  Dante.  The  family  breakfast-table  waa 
covefed  with  cards  of  inviU^on  to  dinner  from  ev^ 
qnuter  of  LtrndoL 
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The  Budden  blaze  of  popularity  kindled  bv  a  onj^ 
essay,  such  as  are  now  produced  eveiy  month  without 
attracUng  any  nodce,  is  partly  to  be  explained  by  the 
dearth  of  literanr  criticism  in  England  at  that  epoch. 
For  though  a  higher  note  bad  already  been  sounded 
by  Hazlitb  and  Coleridge,  it  had  not  yet  taken  hold  of 
the  public  mind,  which  was  still  satisfied  with  the 
feeble  appreciations  of  the  Retrospective,  or  the  dash- 
ing and  damnatoiy  improvisation  of  Wilson  in  Blade' 
loood  or  Jefi'rey  in  the  Edinburgh.  Still,  after  allow- 
ance made  for  the  barbarous  partisanship  of  the  estab- 
tished  critical  tribunals  of  the  period,  it  seems  snrpri^ng 
that  a  social  success  so  signal  Bhould  have  been  the 
consequence  of  a  single  article.  The  explanation  is  to 
be  found  in  the  fact  uiat  it  had  been  discovered  at  the 
same  time  that  the  writer  of  the  artide  on  Milton  was, 
unlike  most  authora,  also  a  brilliant  convener.  There 
has  never  been  a  period  when  an  amusing  talker  has 
not  been  in  great  demand  at  London  tables  j  but  at  the 
date  at  which  Macaulay  made  his  d6bat  witty  conver- 
sation waa  studied  and  cultivated  as  it  has  ceased  to  be 
in  the  more  busv  age  which  has  succeeded.  At  the 
university  Macaulay  had  been  recognized  as  pre-eminent 
for  talk  and  companionship  among  a  circle  of  young 
men  of  talents  ao  brilliant  as  were  Charles  Austin, 
Komiliy,  Pracd,  Yitliera,  and  otheTS.  He  now  dis- 
played these  gins  on  a  wider  theatre.  Crabb  Robin- 
son  s  diaiy,  under  date  1826,  records  the  judgment  of 
one  who  had  been  in  the  constant  habit  of  hearing  the 
best  talk  of  the  London  of  his  day.  Such  as  he  was 
in  1826,  Macaulay  continued  to  be  to  the  end.  In 
Lord  Carlisle's  journal,  under  date  27th  June,  1843, 
we  read — "Breakfasted  with  Hallam,  John  Russell, 
Macaul^,  Everett,  Van  de  Weyer,  Hamilton,  Mahon. 
Never  were  auch  torrents  of  good  talk  as  burst  and 
sputtered  over  from  Macaulay  and  Hallam."  Again, 
nth  October,  1849,  "the  evening  went  ofl"  very 

f)lea8antly,  as  must  almost  always  happen  with  Macau- 
ay.  He  was  rather  paradoxical,  aa  la  apt  to  be  hit 
manner,  and  almost  his  only  social  fault  The  greatest 
marvel  about  him  is  Uie  quantity  of  trash  he  remem- 
bers." In  March,  1850,  Lora  Cariiale  records— 
"MacBuIay'a  flow  never  c^ised  once  during  the  fotir 
hours,  but  it  ia  never  overbearing." 

Thus  launched  (1835)  on  the  beet  that  London  had 
to  give  in  the  way  of  society,  Macaulay  accepted  and 
eiyoyed  with  all  the  zest  of  youth  and  a  vigorous 
nature  the  opportunities  opened  for  him.  Ete  was 
courted  and  admired  bythe  most  distinguished  per- 
sonages of  the  day.  He  waa  admitted  at  Holland 
House,  where  Ladv  Holland  listened  to  him  with  defer- 
ence, and  scolded  oim  with  a  circumspection  which  waa 
in  itself  a  compliment  Rogers  apoke  of  him  with 
fHendliDees,  and  to  him  with  affection,  and  ended  by 
asking  him  to  name  the  morning  for  a  iKeakfast  party. 
He  was  treated  with  almost  Tatheriy  kindness  by 
"  Conversation  "  Sharp. 

Thus  distinguished,  and  justifiably  conscious  of  lus 
great  powers,  it  was  not  unnatural  that  Macaulay's 
thoughts  should  take  the  direction  of  politics,  and  his 
ambition  aspire  to  a  political  career.  But  the  shadow 
of  pecuniary  trouble  early  began  to  fall  upon  his  path. 
When  he  went  to  college  his  father  believed  himself  to 
be  worth  £100,000,  and  declared  his  intention  of  making 
him,  in  a  modest  way,  an  eldest  son.  But  commercial 
disaster  overtook  the  house  of  Babington  and  Macau- 
lay, and  the  son  now  saw  himself  compelled  to  woik 
for  his  livelihood.  His  Trinity  fellowdiip  of  £300  a 
year  became  of  great  consequence  to  him,  but  it  ex- 
pired in  1831 ;  he  could  make  at  most  £200  a  year  bv 
writing ;  and  a  oommissionership  of  bankruptcy,  which 
was  given  him  by  Ix>rd  Lyndhurst  in  1828,  and  which 
brought  him  in  about  £400  a  year,  was  swept  away, 
without  compensation,  by  the  ministry  whioh  came 
into  power  in  1830.  Macaulay  now  found  himself  a 
poor  man,  and  was  reduced  to  auch  straits  that  he  had 
to  sell  his  Cambridge  gold  medaL 
In  Felffuary,  1830,  the  doors  of  the  House  of  Com 
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moiu  wen  opened  to  him  in  die  only  way  in  wliich  a 
man  without  fortnnfi  could  enter  them,  throoKh  what 
was  then  caUed  a  "pocket  borough.'  Lora  Lans- 
<lowne,  who  had  been  struck  by  two  arUdes  on  Mill 
(James)  and  the  Utilitarisnfi',  which  appeared  in  the 
jEdinburgh  Remew  in  1829,  offered  the  author  the  seat 
st  Galne.  The  offer  was  aocompaoied  hy  the  express 
assoraace  that  the  noble  patron  nad  no  wish  to  inter- 
fere with  his  freedom  or  voting.  He  thus  entered 
iMrliament  at  one  of  the  most  exdting  moments  of 
English  domestic  history,  whoi  die  compact  phalanx 
of  reactionary  administration  which  for  nearly  fifty 
yeaxB  had  commanded  a  crui^iinK  minority  in  the  Com- 
mons was  on  the  point  of  being  broken  1^  the  growing 
s^:«ngth  of  the  party  of  reform.  Macaulay  made  his 
muden  speech  on  5th  April,  1830,  on  the  second  read- 
ing of  the  bill  for  the  removal  of  Jewish  disabilities. 
In  July  the  king  died  and  parliament  was  dissolved ; 
the  revolution  took  place  in  Paris.  Macaulsy,  who 
was  again  returned  for  Calne,  visited  Paris,  eagerly 
«Tijoying  a  fiist  taste  of  Continental  travel  On  Ist 
Manh,  1831,  the  Reform  Bill  was  introduced,  and  on 
the  second  night  of  the  debate  Macaulay  made  the 
first  of  his  vdorm  speeches.  It  -was  a  mgnal  snccess. 
Sir  Bobert  Peel  sua  of  it  that  "  portions  were  as 
beautifii]  as  anything  I  have  ever  heard  or  read." 

Encouraged  b^  this  first  success,  Macaulay  now 
threw  himself  with  ardor  into  the  life  of  the  House 
of  Commons,  while  at  the  same  time  he  continued  to 
ei^oy  to  the  full  the  social  opportunities  which  his  liter- 
ary and  political  celebrity  had  placed  within  bis  reach. 
For  these  reasons  he  dined  out  almost  nightly,  and 
spent  many  of  bis  Sundavs  at  the  suburban  villas  of 
the  Whig  leaders,  while  he  continued  to  supply  the 
Edinburgh  Review  with  a  steady  series  of  his  most 
dahorate  articles.  On  the  triumph  of  Earl  Qrey's 
•cabinet,  and  the  passing  of  the  Reform  Act  in  Jnne, 
1832,  Macaulay,  whose  eloquence  had  signalized  every 
fitan  of  the  oonfiiot,  became  one  of  the  oommissioners 
of  the  Board  of  Control,  and  applied  himself  to  the 
«tady  of  Indian  affairs.  His  industiy  was  untiring, 
and  the  amount  of  intellectual  product  whidi  he  threw 
off  very  great.  Giving  bis  days  to  India  and  his 
nightA  to  the  House  of  Commons,  he  could  only  de- 
vote a  few  honrs  to  literary  composition  by  rirang  at 
five  when  the  business  of  the  House  had  allowed  of 
his  getting  to  bed  in  time  on  the  previous  evening. 


-den";  "Burieigh  and  his  T^es";  "Mirabeau  , 
"Honu»  Walpole";  "Lord  Chatham";  besides 
writing  hu  ballad  on  the  Armada  fcnr  one  of  the 
Albums,  annual  publications  of  miscellanies  then  in 
&shion. 

In  t^e  first  reform  pwliament,  January,  1833,  Ma- 
oaulay  took  his  seat  as  one  of  the  two  firat  membeTS  for 
Leeds,  which  up  to  that  date  bad  been  unrepresented 
in  the  House  of  Commons.  He  replied  to  O'Connell 
in  the  debate  on  the  address,  meeting  the  great  agita- 
tor face  to  face,  with  high,  but  not  intemperate,  de- 
fiance. In  Jnly  be  defended  the  Government  India 
Bill  in  a  speech  of  great  power,  and  to  his  aid  was 
greatly  due  the  getting  the  Inll  through  committee 
without  unnecessary  fiction.  When  tha  abolition  of 
slavery  came  before  the  Bouse  as  a  practical  question, 
Alacaulay  had  the  prospect  of  being  placed  in  the 
dilemma  of  having  to  surrender  office  or  to  vote  for  a 
modified  abolition,  viz.,  twelve  years'  apprentioe^ip, 
which  was  proposed  by  the  ministry,  but  condemned  by 
the  abolitionists.  He  was  prepared  to  make  the  sao- 
rifioe  of  place  rather  than  be  unfutbful  to  ttw  cause 
to  which  his  father  had  devoted  his  life.  He  placed 
his  resignation  in  Lord  Althorp's  hands,  and  spoke 
against  the  ministerial  proposal.  But  the  sense  of  the 
House  was  so  strongly  expressed  as  unfavorable  that, 
finding  they  woold  be  beaten  if  they  perustedj  Uie 
miiiistiT  gftTO  way,  and  reduced  apprentioeBliip  to 


seven  years,  a  compromise  which  the  abolition  party 
accepted ;  and  Maoanlsy  lemained  at  the  Board  <« 

Control. 

While  he  was  thus  growing  in  reputation,  and  ad- 
vancing his  puldic  credit,  the  fortunes  of  the  family 
were  sinking,  and  it  became  evident  that  his  sisters 
would  have  no  provimon  except  such  as  their  brother 
might  be  enabled  to  make  for  them  Macaulay  had 
but  two  sources  of  income,  both  of  them  precarious 
— office  and  his  pen.  As  to  office,  the  Whigs  oould 
not  have  expected  at  that  time  to  retain  power  finr  a 
whole  generation ;  and,  even  while  th^  did  so,  Hsr 
caulay's  resolution  that  he  would  always  fpve  an  in- 
dependent vote  made  it  posdl^e  that  he  might  at  anr 
moment  find  himself  in  disagreement  with  his  col- 
leagues, and  have  to  quit  his  place.  As  to  literature, 
he  wrote  himself  to  Lord  Lansdowne  (1833),  "  it  has 
been  hitherto  merely  my  relaxation ;  I  have  never  con- 
sidered it  as  the  means  of  support.  I  have  chosen 
my  own  topics,  taken  mv  own  time,  and  dictated  my 
own  terms.  The  thought  of  becoming  a  bookseller  s 
hack,  of  spurring  a  jaded  fancy  to  reluctant  exertion, 
of  filling  sheets  with  trash  merely  that  sheets  may  be 
filled,  <kF  bearing  from  pnUishen  and  editors  what 
Diyden  hon  firam  Tonson  and  what  Maddntosh  bore 
from  Lardner,  is  horrible  to  me."  Though  pennilesa, 
Macaulay  could  uevet  be  accused  of  playmg  the  gune 
of  politics  from  selfish  considerations.  But  it  was  im- 
possible that,  oronmstanoed  as  he  was,  he  should  not 
look  with  anxiety  upon  bis  own  future  and  that  of  his 
sisters,— asters  who  had  been,  and  who  bad  deserved 
to  be,  the  intimate  oonfiduites  of  all  lus  thoughts  and 
doings,  and  to  whom  he  was  attadied  by  the  tenderest 
affection.  He  was  therefore  prepared  to  accept  the 
offer  which  was  made  him  of  a  seat  in  the  supreme 
coundl  of  India,  a  body  which  had  been  created  hy 
the  India  Act  he  had  nimsdf  been  instmmental  in 
passing.  The  saUry  of  the  office  was  fixed  at£10,000, 
an  income  out  of  which  he  calculated  to  be  alueto 
save  in  five  years  a  capital  of  £30,000.  IBDs  mster 
Hannah  accepted  his  proposal  to  aooompany  him.  and 
in  February,  1834,  the  brodi^  and  sister  sailed  fiir 
Calcutta. 

Macaulay's  appointment  to  India  occurred  at  the 
critical  moment  wben  the  government  of  the  company 
was  being  superseded  by  government  by  tbe  crown. 
His  knowledge  of  India  was,  when  he  landed,  but 
superfidaL  But  at  this  juncture  there  was  more  need 
of  statesmanship  directed  by  general  liberal  princaples 
than  of  a  [waotical  knowledge  of  the  details  of  baian 
administiration.  Macuilay's  presence  in  the  ooanoil 
was  of  great  value ;  his  minutes  are  models  of  good 
judgment  and  practical  sagadty.  The  part  he  took  in 
IntHa  has  been  described  as  "  the  application  of  sound 
liberal  principles  to  a  government  which  had  till  then 
been  j^ous,  dose,  and  repressive."  He  vindicated 
the  linerty  of  the  press ;  be  maintuned  the  equality 
of  Europeans  and  natives  before  the  law;  and  as 
president  of  the  committee  of  public  instruction  he 
inaugurated  that  system  of  national  education  which 
has  since  spread  over  the  whole  of  the  Indian  peninsula. 

A  dause  in  the  Indian  Act  of  1833  occasioned  tbe 
appointment  of  a  commission  to  inquire  into  the  juris- 
prudence of  our  Eastern  ^pire.  Macaulay  was  ap- 
pointed president  of  thatoommissioii.  The  draft  oi  a 
I>entj  code  which  he  submitted  became,  after  a  revi* 
sion  of  many  years,  and  b^  the  labor  of  many  ex- 
perienced lawyers,  that  crimmal  code  under  which  law 
IS  now  administered  throughout  the  empire.  Of  this 
code  Sir  James  Stephen  says  that  "it  reproduces  in  a 
concise  and  even  bcautiM  form  the  spirit  of  the  law 
of  Enf^land,  in  a  compaias  which  by  comparison  with 
the  onfdnal  may  be  regarded  as  almost  absurdly  smalL 
The  Inc  lian  penal  code  is  to  the  English  crimmal  law 
what  a  manufactured  article  ready  for  use  is  to  the 
materials  out  of  which  it  is  made.  It  is  to  the  French 
Code  Pdnal,  and  to  the  Germui  code  of  1871,  what  a 
finished  fHi^nre  is  to  a  sketch.   It  is  mmjAa  and  bei- 
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cer  exinwBed  Uian  liTinmton'B  code  for  Loiunaiu ;  and 
its  practical  snooeas  has  Deen  complete." 

As  might  he  expected,  Macaulay's  enlightened 
views  ana  measures  drew  down  on  him  the  abuse  and 
iU-wiIl  of  Anglo-Indian  society  in  Galcut4;a  and  the 
Bf  oRibidL  Fortunately  for  himself  he  was  enabled  to 
maintun  a  tranquil  indifference  to  political  detiitotioQ 
by  withdrawing  his  thoughts  into  a  sphere  remote 
mm  the  omoeaiaaa  and  enmily  hy  whiou  he  was  sur- 
roonded.  Evea  amid  the  ezdtemoit  of  his  eariy  par- 
liunentaiy  snoceasee  literature  had  luiaooed  politics 
in  his  thoughts  and  interests.  14owin  his  exile,  for 
Budi  he  &lt  it  to  be,  he  began  to  feel  more  strongly 
each  year  the  attraction  of  European  letters  and 
European  history.  He  writes  to  his  friend  Ellis,  "I 
have  Kone  back  to  Greek  literature  with  a  passion 
astonisning  to  myself.  I  have  never  felt  anvthiog 
like  it.  I  was  enraptured  with  Italian  during  the  six 
months  which  I  gave  up  to  it ;  and  I  was  uttie  less 

g teased  with  Spanish.  But  when  I  went  back  to 
rreek  I  felt  as  if  I  had  never  known  before  what  in- 
tellectual eiqoyment  was."  In  thirteen  months  he 
TNd  throu^  some  of  them  twice,  a  large  part  of  the 
Greek  uid  Latin  classics.  The  attention  with  which 
he  read  is  proved  ^e  pendl-marks  and  corrections 
<^  pTGBB  errors  which  he  lefl  on  the  margin  of  the 
volumes  he  used. 

The  faadnation  of  these  studies  produced  their  inevi- 
table effect  upon  his  view  of  poUtical  life.  He  began 
to  wonder  what  strange  infatuation  leads  men  who  can 
do  something  better  to  squander  their  intellect,  their 
bealdi,  and  energy  on  such  subjects  as  those  which 
most  statesmen  are  engaged  in  pursuing.  He  was 
already)  he  says,  "more  than  naif  determined  to 
abuidon  pt^tics  and  |^ve  myself  wholly  to  letters,  to 
undertake  some  great  historical  work,  which  may  be 
at  once  the  business  and  the  amusement  of  my  life, 
and  to  leave  the  pleasures  of  pestiferous  rooms,  sleep- 
less nights,  and  diseased  stomachs  to  Roebuck  and  to 
Praed?' 

In  1838  Macaulay  and  his  uster  Hannah,  who  had 
become  Lady  Trevelyan,  returned  to  England.  Ho  at 
once  entered  pariiament  as  member  for  Edinburgh.  In 
1839  he  became  secretary  of  war,  with  a  seat  m  the 
cabinet  in  Lord  Melbourne's  ministry.  His  accept- 
ance of  office  diverted  him  for  a  time  from  prosecuting 
the  plan  he  had  already  formed  of  a  great  historical 
woric.  But  only  for  a  txme.  In  less  than  two  vears 
the  HelboiirDe  ministry  fell,  and  Macaulay  was  liber- 
ated from  having  to  support  a  Government  wretohedly 
weak,  and  maintaining  its  struggle  for  bare  existence. 

He  returned  to  office  in  1846,  in  Lord  John  Russell's 
adminisbation.  But  it  was  in  an  offioe  which  gave  him 
leiatue  and  quiet  rather  than  saUry  and  power — that 
of  paymast^generaL  His  duties  were  veiy  light,  and 
the  oontact  with  official  Ufe  and  obligations  of  parliar 
mentary  attendance  were  even  of  benefit  to  him  while 
be  was  engaged  upon  his  History.  In  the  sessions  of 
1846-47  he  spoke  only  five  times,  and  at  the  general 
election  of  Jul/j  1847,  he  lost  his  seat  for  Edinburgh 
upon  issues  which  did  not  reflect  credit  upon  that  con- 
stituenoy.  Over  and  above  any  poUtical  dissgreement 
with  the  oottstituency.  there  was  the  ftot  Uiat  the 
balance  of  Macaulay's  faculties  had  now  paned  to  the 
nde  of  literature.  Lord  Cockbum  wrote  m  1846,  "The 
traUi  is,  Macaulay,  with  all  his  knowledge,  talent,  elo- 
□uence,  and  worth,  is  not  {lopular.  He  cares  more 
for  his  Hatory  Uian  for  the  jobs  of  constituents,  and 
answers  letters  irregularly  and  with  a  brevity  deemed 
contemptuous."  At  an  earlier  date  he  bad  relished 
crowds  and  the  excitement  of  ever  new  faces ;  as  years 
went  forward  and  absorption  in  the  work  of  composi- 
tiou  took  off  the  edge  of  bis  spirits,  he  recoiled  m>m 
pnbli<3t7.  He  bwan  to  regard  the  prospect  of  busi- 
Deas  as  worry,  ana  had  no  longer  the  nerve  to  brace 
liinHidf  to  the  social  efforts  required  of  one  who  repre- 
sents a  luge  constituency. 

Macaulay  retired  into  private  life,  not  only  without 


regxet^but  with  a  sense  of  relief.  He  gradually  with- 
drew nom  general  society,  feeUng  the  bore  of  big  din- 
ners, and  countxy-bouse  visits,  out  he  still  enjoyed 
dose  and  constant  intercourse  with  a  circle  of  the  most 
eminent  men  that  London  then  rontained.  At  diat 
time  social  breakfasts  were  in  vogue.  Macaulay  him- 
self preferred  this  to  any  other  form  of  entertainment 
Of  these  brilliant  reunions  nothing  has  been  preserved 
beyond  the  names  of  the  men  who  formed  them, — 
Rogers,  Hallam,  Sydney  Smith,  Lord  Gariisle,  Lord 
Stanhope,  Nassau  Seni^  Charles  Greville,  Milman, 
Panizzi,  Lewis,  Van  de  Weyer.  His  biographer  thus 
describes  Macaulay's  appearance  and  bearing  in  con- 
versation :  ' '  Sitting  bolt  upright,  his  hands  resting  on 
the  arms  of  his  chair,  or  foidM  over  the  handle  or  his 
walking-stick,  knitting  his  eyebrows  if  the  subject  was 
one  which  had  to  be  thought  out  as  he  went  uouk,  or 
briffhtening  from  the  forehead  downwards  when  a  burst 
of  humor  was  coming,  bis  massive  features  and  honest 
glance  suited  well  with  the  manly  sagadoua  sentiments 
which  he  set  forth  in  his  sonorous  voice  and  in  hij 
racy  and  intelligiUe  langtiage.  To  get  at  his  meaning 
people  had  never  the  need  to  think  twice,  uid  iheg 
certainly  had  seldom  the  time." 

But,  great  as  was  his  enjoyment  of  literary  society 
and  books,  they  only  formed  his  recreation.  In  these 
years  he  was  working  with  unflagging  industry  at  the 
composition  of  his  History.  His  composition  was  slow, 
his  corrections  both  of  matter  and  style  endless ;  he 
spared  no  research  to  ascertain  the  lacts.  He  sacri- 
ficed to  the  prosecution  of  his  task  a  political  career, 
House  of  Commons  fame,  the  allurements  of  society. 
The  first  two  volumes  of  the  History  of  England  ap- 
peared in  December,  1848.  The  success  was  in  evoy 
way  comi)lete  boyond  expectation.  The  sale  of  edition 
after  edition,  both  in  England  and  the  United  States, 
was  enormous. 

In  1852,  when  his  party  returned  to  offioe,  he  refused 
a  seat  in  the  cabinet,  but  he  could  not  bring  himself  to 
decline  accepting  the  complimentof  a  voluntary  amende 
which  the  city  of  Edinburgh  paid  him  in  returning  him 
at  the  head  of  the  poll  at  the  general  election  in  July 
of  that  year.  He  had  hardly  accepted  the  summons  to 
return  to  parliamentary  life  before  he  was  struck  down 
by  the  malady  which  in  the  end  proved  fatal  This  first 
betrayed  itself  in  deranged  action  of  the  heart ;  &om  this 
time  forward  till  his  death  his  strength  continued 
steadiljr  to  sink.  The  process  earned  with  it  d^ection 
of  spints  as  its  inevitaue  attendant  llie  thought  op- 
pressed him  that  the  great  work  to  which  he  had  de- 
voted himself  would  remain  a  fragment  Once  again, 
in  June,  1S53,  be  spoke  in  parliament,  and  with  effeo6, 
against  the  exclusion  of  the  Master  of  the  Rolls  &(nn 
the  House  of  CommoDS,  and  at  a  later  date  in  defence 
of  competition  for  the  Indian  dvil  service.  But  he  was 
aware  that  it  was  a  grievous  waste  of  his  small  stock 
of  force,  and  that  he  made  these  efforts  at  the  cost  of 
more  valuable  work. 

in  November,  1855,  vols.  iii.  and  iv.  of  the  History 
appeared.  No  work,  not  being  one  of  amusement,  has 
in  our  d^  readied  a  drculation  so  vast  During  the 
lune  yean  ending  with  25th  June,  1857,  the  publishers 
(Longmans)  sent  out  more  than  30,000  copies  of  vol 
1. ;  in  the  next  nine  years  more  than  50,000  copies  of 
the  same  volume ;  and  in  the  nine  years  ending  with 
June,  1875,  more  than  52,000  copies.  Within  a  gene- 
ration of  its  first  appearance  upwards  of  140,000  copies 
of  the  History  will  have  been  printed  and  sold  in  the 
United  Kingdom  alone.  In  the  United  States  no  book 
except  the  Bible  ever  had  such  a  sale.  On  die  Conti- 
nent of  Europe,  the  sale  of  Tauchnitz  editions  was  very 
large,  a  sale  which  did  not  prevent  six  rival  transla- 
tions in  German.  The  SisU^  has  been  published  in 
the  Polish,  Danish,  Swedish,  Hungarian,  Busman, 
Bohemian,  Italian,  French,  Dutch,  Spanish  languages. 
Elattermg  marks  of  respect  were  heaped  upon  Uie 
author  the  fomgn  Academies.  His  pecuniary  pro- 
fits were  on  a  scale  oommensurate  with  uie  reputation 
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of  the  book:  the  ohedk  for  £30,000  hu  beooma  « land- 
mark in  litenuy  hiBtoiy. 

In  May,  1856,  he  quitted  Uie  Albany,  in  vhioh  he 
bad  passed  fifteen  happy  yean,  and  went  to  live  at 
Holly  Lodce,  then,  beK>re  it  was  enlarged,  a  tiny 
bachelor's  dwelling,  but  with  a  lawn  whose  unbroken 
•lope  of  Tcotdnie  gave  it  tlie  air  of  a  oonuderaUe 
country  house,  hk  the  fbOowing  year  (1807)  he  ms 
raised  to  the  peerage  by  the  title  of  Baron  Macaulay 
of  Bothley.  "  It  was,"  says  Lady  Trevelvau,  "  one 
of  the  few  things  that  everybody  approved :  ke  efuoyed 
it  himadf,  as  fie  did  eTeiTthing,  simply  and  cordially. ' ' 
It  was  a  novelty  in  English  lile  to  see  eminence  wlucb 
was  neither  that  of  territorial  opulence  nor  of  political 
or  military  services  recognized  and  rewarded  by  eleva- 
tion to  the  peerage. 

The  distinction  came  just  not  too  late.  Macaulay's 
health,  which  had  begim  to  siTe  way  in  1852,  was 
every  ;^ear  visibly  failing ;  in  May,  1858,  he  went  to 
Cambridge  fat  the  purpose  of  beiiig  sworn  in  as  high 
steirard  of  the  borougn,  to  which  office  be  had  been 
elected  on  the  death  of  Earl  Fitawilliam.  When  his 
health  was  given  at  a  public  breakfast  in  the  town-hall, 
he  was  obliged  to  excuse  himself  from  speaking  on  the 
ground  of  mability.  His  nephew,  who  was  in  attend- 
anoe  upon  him  on  the  occasion,  records  th^  "it  was 
already  apparent  that  a  journey  across  Clare  Bridge 
and  along  the  edge  of  the  gr^t  lawn  at  King's,  per- 
formed at  the  rate  of  k  mile  in  the  hour,  was  an  ex- 
ertion too  severe  for  his  feeble  frame."  In  the  Upper 
House  he  never  spoke.  Absorbed  in  the  prosecution 
of  his  historical  wwk,  he  had  grown  indifferent  to  the 
party  p(^tic8  of  bis  own  day.  Gradually  he  had  to 
acquiesce  in  the  oonviotion  that^  though  his  intelleotual 
powers  lemuned  to  him  unimptured,  his  physical 
energies  would  not  carry  him  through  the  rei^n  of 
Anne ;  and,  diongh  he  brought  down  the  nsrrative  to 
the  death  of  William  IIL,  tne  last  half  volume  mnts 
the  finish  and  completeness  of  the  earlier  portions. 

The  winter  of  1869  was  very  severe,  and  hastened 
the  end.  He  died  on  28th  December,  and  on  9th 
January,  1860,  was  buried  in  Westminster  Abbey,  in 
Poet's  Comer,  near  the  statue  of  Addison. 

Lord  Macaulay  was  never  married.  A  man  of  warm 
domestio  afiections,  he  found  their  satisfaction  in  the 
attaohment  and  dose  aympathy  of  his  aster  Hannah, 
Uie  wife  of  Sir  Chariea  TrevelyuL  Her  diildrui  were 
to  him  as  his  own.  Macaulay  was  a  steadfast  friend, 
and  a  generous  en«ny.  No  act  inoonustent  with  the 
strictest  honor  and  int^rity  has  ever  been  imputed  to 
him.  When  a  poor  man,  and  when  salaiy  was  of  con- 
sequence to  him,  he  twice  resigned  office  rather  than 
make  compliauoes  for  making  whidi  he  would  not 
have  been  severely  blamed.  In  1847,  when  his  scat 
in  parliament  was  at  stake,  he  would  not  be  persuaded 
to  numor,  to  temporize,  even  to  conciliate.  He  took 
a  lofty  tone,  and  haugotily  rebuked  the  Edinburgh 
oonstituenOT  for  their  bigotry.  He  had  a  keen  relish 
for  the  good  things  of  Hie,  and  deured  fortune  as  the 
means  of  obtaining  them ;  but  there  waa  nothing 
merceoajry  or  selfish  in  his  nature.  When  he  had 
rused  himself  to  opulence,  hegave  away  mth  an  open 
hand,  not  seldom  rashly.  His  veiy  last  act  was  to 
write  a  letter  tq  a  poor  curate,  inclosing  a  check  for 
£25.  The  purity  of  his  morals  waa  not  aasotaated,  as 
it  not  nnfreguently  is,  with  a  tendency  to  cant,  or 
parade  of  religious  phrases.  ' 

Tb«  Utm  of  men  of  letters  an  often  records  of  sorrow 
or  safTering.  The  life  of  Macaulay  ma  eminently  haippy. 
Till  the  closing  years  1857-69,  when  his  malady  had  begun 
to  tell  upon  his  strength,  he  ei^t^ed  life  with  the  fall  zest 
aC  healUty  facul^,  happy  in  social  intercouTse,  happj  in 
the  solitnde  of  his  study,  and  equally  divided  between  the 
two.  For  the  last  fifteen  years  of  hU  life  he  lived  for  lit- 
erature, as  none  of  our  eminent  men  since  Gibbon  has 
done.  His  writings  were  remunerative  to  him  fax  beyond 
the  ordinuy  measor^yet  he  saver  wrote  as  the  profes- 
sional authOTWriteo.  He  lived  In  his  historical  reaeucbee ; 
his  wluda  heact  and  intenst  were  nureservedlj  given  to 


the  men  and  tiie  times  of  whom  he  read  and  wrotoi 
His  oommBud  of  literature  was  imperial.  Bwinniug  witli 
a  good  claasioal  foundation,  he  made  himself  nmiliarwitb 
the  imaginative,  and  then  with  the  historical,  rconaius  of 
Greece  and  Borne.  He  went  on  to  add  the  literature  of  hb 
own  country,  of  France,  of  Italy,  of  Spain.  He  leuat 
Dutch,  enough  for  the  purposes  it  his  history.  He  read 
German,  but  for  the  liteiatnre  of  the  northern  nations  he 
had  no  taste,  and  of  the  erudite  labors  of  the  Germans  h* 
had  little  knowledge  and  formed  an  inadequate  estimate. 
The  range  of  hia  survey  of  human  things  had  other  limi- 
tations more  considerable  still.  All  philoeophioal  speenlsr 
tion  wasalien  to  his  mind;  nor  does  he  seem  aware  of  th» 
degree  In  which  such  speculation  has  iuflaenoed  the  imy- 
gress  of  humanity.  A  large— the  largest— part  of  ecclesi- 
utical  history  lay  ontalde  his  historical  view.  Of  art  he 
confessed  himself  ignorant,  and  even  reftised  a  request 
which  had  been  tiiHde  him  to  furnish  a  critique  on  Swift's 
poetry  to  the  Edinburgh  Seciew,  Zjeasing's  Laoeoon,  or 
Goethe's  criticism  on  Hamlet,  "  filled  "  him  "  with  wondex 
and  despair." 

Of  the  marvellous  disooveriea  of  science  which  wer» 
sncceeding  each  otiier  day  by  day  be  took  no  note ;  hia 
pages  contain  no  reference  to  them.  It  has  been  told 
already  how  he  recoiled  trom  the  mathematical  atudlea  of 
his  unlverBity.  Theae  deductions  made,  the  oizcnit  of  his 
knowledge  still  remains  very  wide, — as  extend ve  perhaps  as 
any  hnmao  brain  is  competent  to  embrace.  Hia  literary 
outfit  was  as  complete  as  has  ever  been  possessed  by  any 
Engllsb  writer ;  and,  if  It  wants  the  illumination  of  phi- 
losophy, it  has  an  equivalent  resource  in  a  practical 
Boqualntance  with  afbirs.  with  administration,  with  the 
interior  of  cabinets,  and  the  humor  of  popular  assemblies. 
Nor  was  the  knowledge  merely  stored  in  his  memory;  it 
was  always  at  his  oonunsJid.  Whatever  his  subject,  he 
ponrs  over  it  his  stream  of  illustration,  drawn  from  tho 
records  of  all  ages  and  oottntries.  "  Figures  from  hist<»7, 
ancient  and  modem,  sacred  and  secular ;  characteta  frtmi 
plays  and  novels,  from  Plantns  down  to  Walter  Soitt  wiA 
Jane  Austen ;  images  and  similee  from  poets  of  every  age 
and  every  nation ;  shrewd  thrusts  from  satirists,  wise  saws 
from  sages,  pleasantriee  caustic  or  pathetic  ttom  humoi^ 
Ists, — all  these  fill  Uaoanlay's  pages  with  the  bostie  and 
variety  of  some  glittering  masque  and  ooemoramic  revel  of 
great  books  and  horoical  men.  His  style  is  before  all  elae 
the  style  of  great  literary  knowledge."  His  E—ay  are  not 
merely  instructive  as  history ;  they  are,  like  Milton's  blank 
verse,  freighted  with  the  spoils  of  all  the  agee.  They  are 
literature  as  well  as  history.  In  their  diversified  content* 
the  Sttagi  are  a  library  by  themselves ;  for  those  who, 
having  little  time  for  study,  want  one  book  which  may  be 
a  snbsdtnte  for  many,  we  should  recommend  the  Euays  la 
preference  to  anything  else. 

As  an  historian  Macaulay  has  not  escaped  the  charge  of 
partisanship.  He  was  a  Whig;  and  In  writing  the  history 
of  the  rise  and  triumph  of  Whig  principles  in  the  latt^ 
half  of  the  17th  century  he  identified  himself  with  the 
cause.  But  the  charge  of  partiality,  as  urged  againat 
Macaulay,  means  more  than  that  he  wrote  thehlstoryof  thft 
Whig  revolution  from  the  point  of  view  of  those  who  mada 
it.  When  he  is  describing  the  merits  of  ft-ienda  and  tha 
£uilts  of  enemies,  his  pen  knows  no  moderation.  He  has 
a  constant  tendency  to  glaring  colors,  to  strong  effects,  and 
will  always  be  striking  violent  blows.  He  is  not  mere^ 
exuberant,  but  excessive.  There  is  an  overweening  oonlf- 
dence  about  bis  tone ;  he  expresses  himself  in  tr«iohant 
phrases,  which  are  like  challenges  to  an  opponent  to  stand 
up  and  dmy  them.  His  proportions  have  no  qnaliflca* 
tfona.  Uninstructed  readers  like  this  assurance,  as  tiity 
like  a  physician  who  has  no  donbt  about  their  case.  But 
a  sense  of  distrust  grows  upon  the  more  dnnunspect  reader 
as  he  follows  page  after  page  of  Hacanlay's  categorical 
affirmations  about  matters  which  our  own  ezperi«ice  of 
life  teaches  na  to  be  of  a  contingent  nature.  We  inevitably 
think  of  a  saying  attributed  to  Lord  Melbourne,  "  I  wis» 
I  were  as  cock-sure  of  any  one  thing  as  Macaulay  is  of 
everything."  Macaulay's  was  the  mmd  of  the  advocate, 
not  of  the  philosopher;  it  was  the  mind  of  Booauet,  which 
admits  no  donbts  or  reserves  itself  and  tolerates  none  In 
othera,  and  as  such  waa  disqualified  from  that  equitable 
balancing  of  evidence  which  is  the  primary  function  of  the 
historian.  It  wss  a  fortunate  circumatanoe  t^iat  rhetorio 
so  powerful  was  enlisted  in  the  constitutional  oaass,— that 
Macaulay  waa,  as  he  himself  has  said  of  Bishop  Burnet, 
"  a  strong  party  man  on  the  right  side." 

Macaulay,  the  historian  no  lees  than  the  politician,  is 
always  on  the  side  of  justice,  faimesa  for  the  weak  against 
the  strong,  the  oppressed  against  the  oppressor.  But 
though  a  liberal  in  practical  politioa,  he  nad  not  the 
refonner's  tempexanunt.  The  world  aa  it  is  waa  good 
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muio0k  tot  Urn.  Tb%  ivories  of  wealth,  nuik.  honon, 
litenuy  fiuoe,  the  elements  of  a  Tnlgar  hftppinan,  nude 
up  Ilia  Ideal  of  life.  A  aaoceaBfal  man  himael^  every 
penonage  and  ereiy  caoae  i>  Jndged  by  Ita  snooeaB.  "  The 
biiUiaot  Macanlay/*  aayi  UBataon,  ^who  axroema  the 
tone  of  the'  Eng1M>  governing  nlaani  of  the  017,  expli- 
citly teaches  that  '  good '  meana  good  to  eat,  good  to  wear, 
material  comnjoditr."  Ifaoaolay  is  in  accoid  with  the 
aTerage  sentiment  of  orthodox  and  stereotyped  humanity 
on  the  relatiTe  valoea  of  the  objects  and  mo^vea  of  human 
endesTor.  And  thia  oonunonplace  materialism  is  one  of 
the  aecTets  of  his  popularity,  and  one  of  the  qoalitiee 
which  guarantee  that  that  popularity  will  be  endaring. 

Hacaulay's  whole  works  have  beea  collected  by  his  sis- 
tar,  lAdy  Charles  Trevelyui,  in  «i^t  volumes.  The  first 
fyot  volomee  are  occnpiea  by  the  Ei^ory:  the  next  three 
contain  the  Ettas:  and  the  Livti  which  he  contributed  to 
the  Emq/doptedia  Britatmiea.  In  vol.  viii.  are  collected  his 
Bntetket,  the  Loyi  of  Annmt  Some,  and  some  miscellaneous 
pieoea.  His  life  has  been  written  by  his  nephew,  Qeorf^e 
OMo  Trerelyan  (2  v(ds.,  London,  191^  and  is  one  of  the 
best  bi<^Taphiea  in  the  language.  His  diary  remains  in 
MS.  in  the  bands  of  bis  fiunily.  It  is  to  be  hoped  that 
measorea  will  be  taken  to  secure  thia  valuable  record  from 
the  Ihte  that  has  overtaken  so  many  private  diaries,  and 
thoa  impoveridied  the  sooroes  of  En^lsh  hlstoty.  (M.  P.) 

BiAOAW,  or,  as  formerly  spelt,  Maocaw,'  the  name 
given  to  some  fifteen  or  more  specaes  of  large,  long- 
tailed  iMTds  of  Uie  Parrot  Family,  mtliTes  of  the  Neo< 
tiopical  BegioD,  and  forming  a  very  vdU-known  and 
euuy-TeGognized  group  to  whidi  tlie  generic  designa- 
tion Ara  is  usually  applied  1^  ornithoiogiflts,  though 
aome  prefer  for  it  Maeroareua  qt  Sittace.  Most  of  the 
HacavB  are  remarkable  for  thfflr  gaudy  plumage,  whidi 
exhibits  the  brightest  scarlet,  yellow,  blue,  and  green 
in  vazying  proportion  and  often  in  Tiolent  contrast, 
while  a  white  visage  often  adds  a  veiy  peculiar  and 
expressive  character.*  With  one  exception  the  known 
species  of  Ara  inhabit  the  mainland  of  America  from 
Faraway  to  Mexico,  being  especiallv  abundant  in 
Bolivia,  where  no  fewer  than  seven  of  them  (or  nearly 
one  hau)  have  been  found  (/W.  Zool.  Soc,  1879,  p. 
634).  The  single  extraroontinental  species,  A.  tricolor^ 
is  one  of  the  most  brilliantly  ocdored,  and  is  peculiar  to 
Caba,  where,  aooording  to  I>r.  Gundlach  ( Omitologta 
€Stbana,p.  126),  its  nurahm  are  rapidl;|r  decreasing, 
ao  that  there  is  eveiy  chance  of  its  bwoming  extinct.* 

It  will  perhai»  be  enough  here  to  dwell  on  the  best 
known  8pe<^es  of  Uie  group,  and  first  the  Blue-and- 
yellow  Macaw,  A.  ararauna,  which  has  an  extensive 
range  in  South  America  from  Guiana  in  the  east  to 
Colomlna  in  the  west,  and -southwards  to  Paraguay. 
Of  la^  fflze,  it  is  a  bird  to  be  seen  in  almost  every 
loologioal  garden,  and  is  very  frequently  kept  alive  in 
private  houses,  for  its  temper  is  ineU>y  good,  and  it  will 
beeome  stroiujy  attached  to  those  who  tend  it  Its 
liclhjy-oolorecr  plumage,  snffidently  indicated  by  its 
eommon  English  name,  nas  the  additioiial  rewnnmen- 

*  Una  WUlnghby,  OniitMogIa,  p.  7S  {WK) ;  but  an  earlier  form 
of  the  word  la  found  in  the  '"jneat  Diew  ana  fellow  Pamt  called 
tbe  JraeJhu,or<2>6hi(oofi"ofChar1eto&,(77)omai(<^  Ita 
deiivatkm  la  ahown  by  De  Laet,  who.  In  bis  description  of  certain 
Bmalllan birds  (M»nia  OrM,  ed.  UB8,  p.  SM),  baa  ''inter  aUod  [«e. 
FsittaooB]  excellunt  masnltudlne  i  pulohrltodlne.  quos  barbail 
Ararat  A  Maoaat  vocanL"  and  anln  {ioc  cfU  "Temam  locum 
mer^ur  Ararma  vel  Madtao."  webBier,  In  hla  dlctionarv,  says 
that  Macaw,  "written  alaolCacoa,"  la  "the  natlTe  name  in  the 
AntlUes,"  but  gives  no  authorltr  for  his  itatement,  which,  con- 
■IderlDy  that  one  West  Indian  luand  only  la  known  to  poaaeaa  a 
Hacaw  (and  that  In  that  Island  the  bird  isknown  «a  QwKamoyo\, 
fa  retj  onlikely.  Some  of  the  older  writers,  Buffbn  [Oiteaux,  vL 
p,  278}  for  instance,  eay  that  Malcaimuame  was  the  name  given  by 
natives  of  Oniana  to  one  spectes  of  Hacaw  found  In  that  country, 
but  the  AnUllean  origin  or  the  name  cannot  at  present  be  accettt- 
«d. 

■  This  serves  to  aeparate  the  Macaws  from  the  long-tailed  Par- 
lakeets  of  the  New  world  (Oomtnta),  to  which  they  are  very  nearly 
allied. 

■  There  is  same  reason  to  think  that  Jamaica  may  have  former> 
tr  poMMed  a  Uaoaw  (thon^  no  example  ia  known  to  exist),  and 
UBO  It  was  moat  likely  a  peculiar  apedes.  Sloane  (Vovage,  11,  p. 
a>7),  after  desorfblng  what  he  calls  the  "  Qreat  Haccaw^'  (A.  arof 
atma,  to  be  apoken  of  alwve),  which  he  had  aeen  In  capavlty  In 
that  uland,  mentiona  the  "  Small  Moccaw  "  as  being  very  common 
In  the  woods  there,  and  Mr.  Oosae  {Birdt  xiS  Jamaica,  p.  380}  gives, 
on  the  authority  of  Boblnson.  a  local  naturalist  of  the  aa  cen< 
buy,  ttie  description  of  a  bird  which  cannot  be  reconciled  with 
any  species  now  known,  thoni^  It  must  have  evidently  been 


dation  of  sapplying  featltoi  which  aie  eagerl;^  sou^t 
salmott-nsheEB  for  the  wnlring  of  artifioal  flies. 
Next  may  be  mentioned  the  Red-aod-blue  Hacaw,  jL 
macao,  which  is  even  larger  and  more  gorgeously 
clothed,  for,  besides  the  colors  expressed  in  itsordinaty 
appellation,  yellow  mad  green  enter  into  its  adornments 
It  inhabits  Central  as  well  as  South  America  as  far  as 
Bolivia,  and  is  also  a  common  bird  in  captivity,  though 
perhaps  less  often  seen  than  the  foregoing.  The  Red- 
and-yellow  species,  A.  ckloroptera,  ranging  from  Pan- 
ama to  Brazdj  is  smaller,  or  at  least  has  a  shorter  tail, 
and  is  not  quite  so  usua%  met  with  in  menageries. 
The  Red-and-green,  A,  mi^aru,  smaller  tMin  than 
the  last,  is  not  nnfrequent  boonfinemffli^  and  presents 
the  colors  of  the  name  it  bears.  This  has  the  most 
northerly  extension  of  habitat,  occurring  in  Mexico  and 
thence  southwards  to  Bolivia.  All  the  other  speaes 
are  comparatively  rare  in  a  reclaimed  condition.  Four 
of  them,  A.  hyacinOana,  A.  leari^  A.  gJauca^  and  A, 
spisci,  are  almost  entirely  blue,  while  m  A.  manilata 
and  A.^  nobUta  the  prevailing  color  is  green,  and  A. 
atnera  is  green  and  blue. 

As  is  the  case  with  most  Neotropical  birds,  very  lit- 
tle is  known  of  the  life  history  of  Macaws  in  a  stato  of 
natore.  They  are  said  to  possess  coonderable  power 
of  flight,  rising  huh  in  the  air  and  travelling  long  dis- 
tances in  Beareh  of  their  food,  which  oonnsts  of  Tarions 
kinds  of  iruits ;  hut  of  anyspedal  differences  of  halnt 
we  are  wholly  ignorant.  The  sexes  appeu*  in  all  oases 
to  be  alike  in  coloring,  and  the  birds,  though  constant- 
ly paired,  are  said  to  live  in  companies.  As  with  odiers 
of  the  Order  f^Uad,  the  nest  is  made  in  a  hollow 
tree,  and  the  eggs,  asserted  to  be  two  in  number,  are 
white  without  any  lustre.  Of  the  habits  of  these  birds 
in  confinement  it  is  needless  to  speak,  as  they  are  so 
extremely  well  known.  If  caged,  tiieir  long  tail-feathers 
are  sure  to  sufier,  but  ohaiuM  by  the  leg  to  a  perch, 
Macaws  seem  to  ei^oy  themselves  as  well  as  any  cap- 
tive can,  and  will  live  for  many  yean. 

Id  our  present  state  of  ignorance  as  to  the  beet  mode 
of  classifying  Fairots,  it  would  be  piematuie  to  hasard 
any  guess  as  to  iha  puoe  ocmipied  in  Uie  Order  by  the 
genus  Ara.  {a.  n.  ) 

MACBETH,  Macbbthad,  or  Macbeda,  son  of 
Rnnlaech,  was  king  of  Scotland  from  1040  to  1057. 
He  had  previously  oeen  "mormaer"  of  Moravia  or 
Moray ;  and  his  predecessor  on  the  throne  was  Dun- 
can, son  of  Crinan,  and  grandson  of  Malcolm,  whom 
he  slew  (according  to  some  accounts  at  "  Bothgowan," 
said  to  have  been  near  Elgin).  Maobeth's  wife  was 
Chroock,  a  descendant  of  the  royal  house.  Of  the 
events  of  his  rugn  almost  notJiing  is  known.  The 
eoolflaastical  recrads  of  St  Andrews  bear  t^at  he  and 
hifl  wifb,  "rex  etregina  Sootorum,"  made  over  certun 
l^idsto  the  Guldees  of  Lochleven;  and  in  1050  he 
appears  to  have  visited  Rome,  perhaps  to  obtain  abso- 
lution for  the  murder  of  Duncan.  The  sons  of  Duncan, 
who  had  taken  refuge  with  their  uncle  Siward,  earl  or 
Northumberland,  brought  about  an  invasion  of  Scot- 
land  in  1054;  a  battle  was  fought  at  Dunsinnane  wit^ 
indecisive  results,  but  three  years  afterwards  Macbeth 
fell  at  Lumphanan  in  Aberdeenshire  (August  15, 
1057).  The  war  was  continued  for  some  time  in  tbe 
interests  of  a  certain  Lulach,  theson  of  Queen  Gruoch 
by  a  former  marriage ;  but  be  too  was  slun  in  Strath- 
bogie  in  March,  1058,  and  Malcolm,  t^e  son  of  Dun- 
can, ascended  the  throne. 

See  Skene,  CtUic  SeoUaad,  vol.  1.  and  compare 

Burton  (.Hwtory  of  Scotland,  vol.  L  chap.  10  odjln.),  whogiTeB 
special  prominence  to  the  drcnmstanoe  that  when  tiie  ge- 
nealogy of  the  Scottish  kings  is  traced  upwuds  the  first 
break  m  the  hereditary  succession  occurs  when  Uacbeth  ia 
reached ;  the  break  of  continuity  at  this  point  becmmea  all 
the  more  prominent  when  it  is  fonnd  tlut  the  &ther  of 
If  acbetb's  saooesstv  had  occnpied  the  throne.  "  Thia  had 
to  be  aocoonted  for,  and  the  Msiest  way  was  by  treating  the 
intruder  as  a  '  usurper .'  The  loyal  monks  of  the  Wth  cen- 
tury looked  on  a  nsnrper  with  horror.  Being  so  placed  in 
the  seat  of  political  iaCuuy,  we  have  pecans  tM  tcssob 
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why  80  Duuir  events,  natunl  and  mpanutonl,  came  to 

cltuter  roaad  the  mutter  of  Uacbeth."  It  ia  most  probable 
that  Sbakeapeare's  only  scarce  for  the  tragedy  of  Jfocfrfltft 
was  tiie  Chronica  of  Holinshed  (derived  from  Jobn  of  For- 
doQ  and  Hector  Boece). 

MACCABEES.  The  name  Maccabee  (iloKKofiaioc) 
is  properly  and  orinaally  the  distiDguisbing  suroame 
of  Judas,  son  of  Mattauiiaa,  the  Gxat  great  hero  of 
the  Jewish  revolt  against  Autiochus  Epiphanes.  The 
source  of  the  name  is  uncertain,  hut  it  is  most  natural 
to  connect  it  with  ^[^9  "  hammer,"  and  so  the  Syriao 
writes  the  name  with p  not  Ewald  iOetdL,  iv. 
403)  IB  doubtleas  right  in  arguing  fiom  1  Maa  tL  43, 
etc.}  Uiat  the  BumameB  of  the  bodb  of  Mattathtas  were 
simply  cUatinguishing^  epithets  which  they  bore  in 
ordiiuay  life,  and  in  this  light  "hammerman" 
appears  as  a  natural  surname  enough,  the  occasion  of 
wnich  it  would  he  vain  to  inquire  mto.'  From  Judas 
the  name  was  in  later  times  extended  to  the  whole  fam- 
ily, or  to  the  party  it  represented,  or  even,  as  in  the 
title  of  3  Maccabees,  to  other  contenders  or  sufferers 
for  the  futh  of  Israel  in  the  Qreek  period.  The  more 
correct  name  of  the  family  was  Hasmoneans,  ^Aa[a] 
aftuvaiM  ^K]1D|rnn^3  (Tgm.  JoD.  on  1  Sam.  ii.  4). 
According  to  Joaephus,  AnL,  ziL  6,  {  1,  this  name  is 
taken  from  Aamouens,  thegrandfiuJierof  Mattatbias. 
Modem  wiiteis  have  suggested  a  oonneotion  jrith  ihe 
town  Heshmon  (Josh.  xv.  27)  or  with  DV^l^n,  mag- 
nata,  in  I^m  IxviiL  31  [32j.  The  history  of  the 
H^tamoneana  is  given  in  Israel  (vol.  xiiL  p.  431  tq.,)\ 
in  the  appended  genealo^cal  tables  Rafter  Schiirer)  the 
dates  are  those  of  the  dwth  of  each  mdividual  in  yearn 
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Jn^ai  Ulan  fir  rffiiaihan 
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Alwanfler  _  Sakmie 
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Hyrouns  II.  IfO).       Ariitobnlaa  n.  (48). 


Alexandra  (28) — Alezsilder  (49).  Andgonui  OTT). 


Azirtobia 


lna(»). 


HariaDme  (29), 
the  wlft  of  Herod. 


The  chief  authorUieB  an  1  and  2  Kaeeabeei  (aee  next 
article)  and  Joeepbaa.  For  details  as  to  other  sonioes  see 
fichurer'i  NeuUatamattUiche  ZeitgeBchickte,  which  gives  also  a 
food  aommary  of  the  history.  Of  other  works  snbaeqaent 
to  Ewald'i  OetMdiU,  vol.  It.,  it  is  enongh  to  name  Deren- 
bourg,  Hiitoin  <U  la  PaUttiM  (1867),  and  Wellhaiuen's  PJkon- 
tSerimd  SaddueSer  (iSJA).  For  the  coins  of  tlieHjumoneana 
■ee  Haddm,  CbtM  0/ tte  JiRMi,  1881. 

MACCABEES,  Books  or.  Two  books  of  this  name 
ate  included  among  the  Apocrypha  of  the  English 
Bible,  as  they  had  formerly  been  in  the  Vtdgate,  and 
were  accepted  as  canonical  by  the  ooundl  of  Trent.  A 
third  book  is  usually  included  in  editions  of  the  Sep- 
tuagint,  and  is  found  in  common  with  books  iv.  and  v. 
in  the  syriac,  but  never  took  a  place  in  Latin  Bibles ; 
a  fourth  is  found  in  some  MSS.  of  the  Septoagint  (in- 
cluding the  Sinutio  and  Alexandrian — the  Vatican 
does  not  contain  the  Maocabee  books)  and  also  in  MSS. 
of  Josephus,  and  has  been  printed  in  both  connections. 

1  Maccabees  was  originally  written  in  Helvew,  as 
appears,  not  only  from  uie  teBtamony  oS  Jerome  [IroL 

I  One  theory  which  hes  bad  much  acceptance  la  that  the  nune 
lamadaupof theinltlalsofthefintwonuof  Exod.zT.  11.  This 
is  s  pure  guees,  and  requires  the  spelling '330  or  found 
in  the  late  work  of  Jos.  ben  Oorion.  Eqaslly  anprored  Is  the 
IpittsBof  B.  J.  Curtla,  resting  on  the  Latin  spelling  MachabKos. 
UkatthewordlapRmerl7fh>mri3IkIsa.xUll.i7,th«  "qtteoober^ 


GaL),  who  had  seen  the  Hebrew  text,  bat  from  inter' 

nal  evidence.  Josephus,  however,  already  used  the 
Qreek,*  and  no  trace  of  the  Semitic  original  surrivei 
except  the  problematical  title  recorded  by  Origen  (op. 
Eus.,  H.  E.,TL  25).»  The  book  gives  the  history, of 
the  national  movement  in  Judsea  from  the  aooeasion 
ofAntiochus  Epiphanes  (175  b.c.  )  to  the  murder  of 
Simon  (135  B.C.),  in  a  plain  and  honest  style,  and  evi- 
dently from  good  information.  When  the  book  was 
written  there  already  existed  a  history  of  the  reign  or 
high  priesthood  of  J  ohn  Hyrcanus,  to  which  the  author 
refers  for  the  continuation  of  his  narrative.  On  the 
other  hand,  Uie  friendly  tone  in  which  he  always  speaks 
of  the  Romans  seems  to  justify  the  inference  that  he 
wrote  before  (J3  B.C.* 

2  Maccabees.,  covering  Uie  history  from  176  B.a  to 
the  victoiy  over  Nicanor  (160  B.O.),  is  much  inferior 
in  value.  It  begins  witJi  two  epist^  which  are  cer- 
tainly forgeries,  and  then  proceeds  to  the  task  of  sum- 
marizing  m  one  book  the  nve  books  of  a  certain  Jason 
of  Cyrene  on  the  war  of  liberation  against  AntiochuB 
Epiphanes.  The  narrative  is  a  useful  suppl^ent  to 
that  in  the  first  book,  but  is  not  nearly  so  trustworthy, 
and  can  never  daim  the  preference  where  the  two  are 
in  conflict  Qeiger  has  shown  that  in  2  Maccab^ 
the  histoi/  IS  colored  and  distcoted  by  sympathy  mth 
the  Fhansees,  who  became  tlie  Intter  enemies  of  the 
Hasmoneans  ( Vrxdvrift  und  Utters,  y  book  i.  i  4). 

3  Maccabees  records  a  persecution  of  the  Alexan- 
drian Jews  by  Ptolemy  IV.  Philopator,  with  the  ulti- 
mate repentance  of  the  tyrant.  It  is  quite  unhistorical, 
and  the  local  feast  of  the  Alexandrian  Jews,  of  which 
it  professes  to  explain  the  orinn  (vL  36),  is  connected 
by  Josephus  {Cojit.  Ap^  iL  S)  with  an  event  that  took 
place  under  Ptolenjy  Pbyscon.  Ewald's  coiuecture 
that  the  story  contains  a  hidden  reference  to  the  em- 
peror Cuus  (Gesch.,  iv.  611  sq.)  has  found  consider- 
able &vor.  It  seems  strange  that  this  book  should 
ever  have  found  entrance  in  Christian  randea.  It  had, 
however,  oonuderable  aooeptance  in  tlie  Easton 
ChuroL 

4  Jf(u«afrea,  also  known  by  tlie  title  irepil  ainoKpiropot 
Xtryloftovy  '*on  the  sovereignty  of  reason,"  was  ascribed 
to  Josephus  by  Eusebius  and  Jerome.  This  opinion  is 
now  given  up,  and  nothing  certain  can  be  said  of  its 
origin.  It  is  a  not  uninteresting  specimen  of  a  Jewuh 
philosophical  theme  composed  under  Stoic  influence. 
The  author  illustrates  the  sovereignty  of  pious  reason 
over  the  passions  by  historical  examples,  and  in  thus 
led  to  give  anecdotes  from  the  time  of  the  Maccabees. 

FritoM^e's  edition  of  the  ApocTTpha  (1871)  is  the  beat, 
and  contains  the  fonr  tiooks  of  Maccabeea.  '  GMmm's  com- 
mentary on  1  Mac.  appeared  in  1853,  on  the  other  three 
books  In  1867.  There  is  also  a  commentary  on  1  Hae.  1^ 
Keil,  1875.  On  4  Mac.  there  is  ui  elaborate  study  by  Frea* 
dentbal,  Die  FL  Joaeptmt  beigdegU  Sehrifl  Udter  die  Btrr^ 
tAaft  der  Venatnft,  Brealan,  1869.  For  farther  literatnxe 
see  Schurer,  NTUek*  ZtHgtaehidUt  (1874),  pp.  19,  650  sg., 
and  hia  excellent  article  "Apokryphen  "  in  Hensog-Plitt, 
B.B,,  vol.  i.  An  Arabic  "  Book  of  Maccabees,"  givbig  a 
oompend  of  Jewish  history  from  the  affiiir  of  Heliodonu  to 

*  Such  at  least  Is  the  cnrrent  view  {see  Grimm,  p.  zxvlll. ».). 
J.  D.  Michaella  In  his  Oerm&n  translation  of  1  Msc.  argued  that 
Josephus  used  tbe  original ;  and  a  modified  form  of  this  view, 
viz.,  that  he  nsed  an  anonymous  source  resting  on  the  original, 
has  been  put  forth  by  Destlnon  (Qu^Uo  det  jPL  Jotqpims,  KM. 
1882). 

*  This  title  Is  nsoally  given  (ropS4«<rap^arl  }A,  Slid  the  attonpti 
at  dedpbermeiit,  none  of  which  are  satlsAustory  (see  Grlmai^ 
0am.,  p.  xrlt ;  Derenbonrg,  La  Paialitu,  p.  460  aq.),  proceed  fhunlt; 
Helniehen,  howerer,  reads  vapfitS  vmBm^iX,  on  overwhelming 
MS.  aothorlty,  and  in  the  NItrlan  HS.  used  by  Lsgarde  for  his 
edition  of  the  Syrlac  Apocrypha  [tf.  Wright'*  Oat.,  L  96),  the  title 

runs  S*K  K;?3D  noaiD  i»'i35f  rvh  pipnoT  K'SpOT  R'mp 

KHfiD.  This  seems  to  oonflrm  Helnlchen's  reading  {jf  and  ] 
being  easily  interchanged  in  Syrian  HSS.).  The  sense  may  be 
"  the  prince  of  the  house  which  Ood  hath  built  up." 

*  Ewald  (OescA.  ir.  4S6)  and  before  htm  Wbiston  corileetnied 
that  Josephus  did  not  poBsess  the  last  part  of  the  book.  Deetlnon 
(«J  supra,  p.  80  »q.)  develops  this  conjecture,  and  believes  that  tba 
book  originally  ended  with  the  Itbeiation  of  Jadsa  under  Slmcn, 
and  that  the  Interval  between  this  book  and  the  annals  of  Bjt- 
eanni  was  filled  up  later. 
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the  last  nut  of  Herod'i  reign,  Is  printed  in  the  Farls  and 
London  Polyglotts.  A  Ki-ealled  "Fifth  Book  of  Macca- 
bees" is  alio  contained  in  the  great  Ambrosian  Peahito. 
It  U  in  bet  the  sixth  book  of  Joeephna  De  SOto  Judaiao. 

MACCLESFIELD,  a  municipal  and  parliamentaTy 
borough  and  market-town  ofCheehire,  England,  is  sit- 
Qated  on  a  dedivity  near  the  borden  of  what  is  still 
known  as  the  Macdeafield  Forest,  17  miles  sou^-sonth- 
east  of  Manchester,  and  37  east^northeast  of  Chester. 
It  consists  of  four  principal  streets,  which  meet  in  the 
market-place,  and  within  the  last  twenty  years  has 
imdnsane  great  impioTem6nt&  The  old  ^urch  of 
8l  Miohael,  on  ^e  Drew  of  the  hill,  was  founded  by 
BUeanor,  queen  of  Edward  L,  in  I278^and  in  1740  was 
partly  rebuilt  and  greatly  euuiiged.   The  lofty  steeple 

wnich  its  massive  tower  was  formerly  sormouoted 
was  battered  down  by  the  parliamentary  forces  during 
the  dvil  war.  Connected  with  the  chnreh  there  are 
two  chapels,  one  of  which,  RiTcrs  Chapel,  belonged  to 
a  college  of  secular  priests  founded  in  1501  by  Thomas 
Savage,  afterwards  arehbishop  of  Foric.  Both  the 
fihuron  and  the  chapels  contained  several  ancient 
monuments.  For  the  free  grammar  school,  originally 
founded  in  1502  by  Sir  John  Percival,  and  refounded 
in  1SS2  by  Edward  VL,  a  new  building  was  erected  in 
1856  at  a  oost  of  £3000.  A  commercial  school  was 
erected  in  1840  out  of  tlie  funds  of  the  grammar  school. 
Among  the  other  public  buildings  are  the  town-hall  in 
the  (Jrocian  style  (1823-24),  with  a  new  frontage 
(1869-70),  the  union  workhouse  (1843-44),  the  county 
lunatic  asylum  (1868-71),  and  the  infirmary  (1872). 
The  neighboring  castle  of  the  duke  of  Buddngham 
was  the  residence  of  Duke  Humphrey  in  the  15th 
century.  Originally  the  trade  of  Macclesfield  was 
principally  in  twist  and  silk  buttons,  but  this  has  been 
oompleteh^ superseded  by  the  manufacture  of  all  kinds 
of  silk.  The  first  mill  for  silk-throwing  was  opened  in 
1756,  and  the  manufacture  of  broad  silks  was  intro- 
dneect  in  1790.  Beddes  this  staple  trade,  there  are 
various  texdle  manu&ctnres  and  extensive  breweries. 
The  population  of  the  municipal  borough  (3235  acres) 
in  1871  was  35,540,  and  of  the  pariiamentaiT  bcvough 
(3272  acres)  35,570.  In  1881  the  numbers  were 
35,514  and  37,620. 

Previoni  to  the  Conqneet,  Maocleafleld  constituted  a  por- 
tion of  the  royal  demesne  of  the  earls  of  Mercia.  At 
Domeed&j  it  wbs  inclnded  in  the  earldom  of  Chester,  and 
after  the  abolition  of  that  Jorisdiction  it  relapsed  to  the 
crown.  In  1261  it  was  made  a  boroo^,  and  in  IffTS  it 
obtained  inoorpoiation  from  Charles  II.  It  has  returned 
two  members  to  parUament  since  the  flrat  Befinm  Act,  and 
its  bonndairy  was  enlarged  in  1868. 

H'  CLUBE,  Sm  Bobebt  John  Lb  Mesurieb  ( 1 807- 
1873),  thedisooverOTof  theNorthwestFas8ag6,wa5bom 
at  Wexford,  Januanr  28, 1807,  and  died  in  London, 
October  17, 1873.  He  was  the  posthumous  son  of  one 
of  Abercrombie's  captuns,  and  spent  his  childhood 
under  the  care  of  his  godfather,  General  Le  Mesurier, 
hereditary  governor  of  Aldemey.  Schooled  in  Arctic 
exploration  by  his  service  under  Captain  Back  on  board 
the  "Terror,"  he  was  first  lieutenant  of  the  "Enter 
prise"  during  Uie  Franklin  search  expedition  (184&-49), 
and  in  1850  was  placed  in  command  of  the  expedition 
whieh,  battling  with  the  fit»en  tea  for  four  years, 
mooeeded  in  panng  from  ocean  to  ocean  to  Uie  north 
of  the  American  continent.  M'Clure  was  knighted  on 
his  return,  and  received  gold  medals  from  the  English 
and  the  French  geographical  sodeties.  Daring  the 
OiMidian  insurrections  of  1836-38  he  had  performed 
wnne  gallant  exploits  on  the  lakeSj—^n  one  oooanon, 
in  the  eagerness  of  pursuit,  infringing  the  territory  of 
the  United  States;  and  between  1856  and  1861  he 
tendered  good  servioe  in  the  Chinese  war  at  the  storm- 
ing of  Canton,  etc.  His  latter  years  were  spent  in  a 
omet  country  life.  He  was  appointed  Commander  of 
toe  Bath  in  1859,  and  had  attained  the  rank  of  vice- 
admiral  on  the  retired  list  See  Admiral  Sfaerard  Oa- 
bom,  The  Dueovay  of  a  Northuat  J\u$affe. 


M'OBIE,  Thomas  (1772-1835),  was  bom  at  Donse 
or  Duns  in  Berwickshire,  Scotland,  November,  1772, 
He  studied  in  Edinburgh  Univeretty.  and  thereaftat 
in  the  divinity  hall  at  Whitburn.  In  1796  he  was 
ordained  minister  of  the  Second  Assodate  Congiwap 
tion,  Edinburgh,  Uie  place  of  worship  b^ng  in  the  Pat- 
terrew. 

At  an  early  period  in  its  history  the  Secession  Church 
in  Scotland  had  been  divided  by  a  controversy  about 
the  burgess  oath  into  Burghers  and  Antiburghers ;  but 
towards  the  close  of  tJie  century  tfae  Antaburgher 
Synod,  to  which  M'Crie  bdonged,  showed  symptoms 
of  a  dispoedtton  to  qualify  adherraoe  to  the  snDordinate 
standaroa  of  the  Church  of  SootJand  on  audi  points  as 
tlie  magistrate's  power  droa  sacra  and  naUonsi  cove- 
nanting, and  a  new  historical  manifesto  was  prepared 
called  The  Narrative  and  Tettimony,  which  was 
adopted  as  a  term  of  communion  by  the  general  synod 
in  1804.  M'Crie  was  one  of  those  who  protested 
ajgunst  this  departure,  as  they  deemed  it,  from  Secee- 
Bion  piindples,  and  declining  to  acknowledge  the 
jurisdiction  of  the  «ynod,  constituted  themselves  into 
a  presbyte^  under  the  name  of  "The  Constitutional 
Afflodate  Presbytery."  M'Crie  was  in  consequence 
deposed  by  the  Assodate  Synod,  and  his  conen^prficHi 
withdrew  with  him  to  a  place  en  worship  in  the  south 
side  of  the  town,  in  whion  he  officiated  to  the  dose  of 
his  life. 

From  the  time  of  his  settlement  in  Edinburgh, 
M'Crie  devoted  himself  to  historical  investigations 
intothe  history,  constitution,  and  polity  of  the  churches 
of  the  Beformation ;  and  the  first  npe  fruits  of  his 
study  were  ^en  to  the  pubUc  in  November,  1811.  in 
the  form  of  The  Life  of  John  Knox,  containing  iUm- 
tration$  of  the  Hixtory  of  the  Reformation  in  Soidand^ 
which  procured  for  the  author  the  de^fiee  of  D.  D.  from 
his  alma  mater,  an  honor  conferred  then  for  the  first 
time  upon  a  Scottish  dissenUng  ministdr.  At  the 
aolidtataon  of  his  fnond  Andrew  Thomson,  M'Crie 
became  a  contributor  to  The  Edinburgh  ChrinHan 
Inttructor,  and  in  three  saooesdve  numbers  for  1817 
he  subjected  Sir  W.  Scott's  Tola  of  my  Landlord  to 
a  critadsm  which  took  the  form  of  a  Vindication  of  the 
Coveaantert.  Preserving  the  continuity  of  his  historical 
studies,  he  followed  up  his  first  work  with  The  lAfe 
of  Andreto  MdoiUe,  1819.  Negotiations  for  union 
between  the  Bui^hers  and  Antiburghers  resulted,  in 
1820,  in  the  formation  of  the  United  Secession  Synod, 
and  called  forth  from  Dr.  M'Crie  Two  ZHscounes  on  the 
l/nity  of  the  Church,  her  Dtvisions,  and  ^teir  Re- 
moval^ in  which  what  he  considered  to  be  the  fialladoos 
and  nnscri^nral  (Character  of  the  plan  for  union  adopt- 
ed by  the  United  Synod  is  pointed  out.  Several  of 
his  former  brethren  among  the  Antiburghers,  dissatis- 
fied with  the  union  of  1820,  had  formed  themselves 
into  a  separate  synod,  and  betwera  these  and  the  Con- 
stitutional Presbytery  a  union  was  formed  in  1827,  the 
uniting  bodies  assuming  the  name  of  the  Assodate 
Synod  of  Original  Seeders,  of  which  branch  of  the 
Secession  in  Scotland  M'Crie  continned  through  the 
rest  of  his  life  the  best  known  representative,  ui  1827 
he  published  a  History  of^  the  r^o^em  and  Suppres- 
sion of  the  R^ormation  m  ItcJy  in  Uie  \^th  ceniu?;^, 
and  in  1829  a  similar  JSMoiy  the  Rtfonnaiian  m 
Spain. 

Oreat  as  was  his  absorption  in  historical  researeh,  it 
did  not  prevent  his  taking  a  lively  interest  in  the  lead- 
ing questions  of  the  day  *  in  pamphlets  and  on  the 
platform  he  muntuned  his  oonvictions,  not  always 
populu*,  on  such  matters  as  Greek  independence. 
Catholic  emandpation,  the  "Marrow"  and  "Volun- 
tary' '  controversies,  Lish  education,  and  church  patron- 
age. His  evidence  on  the  last-named  matter  before  a 
oonunittee  of  the  House  of  Commons  is  contained  in 
theparliamentary  publications  of  1834. 

The  latest  literary  undertaking  of  M'Crie  was  a  life 
of  John  Calvin.  Althongh  he  had  been  gathering 
material  for  this  pngeot  n>r  several  yean,  it  was  not 
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IjU  a  late  period  of  hU  life  that,  atimolated  bj;  the 
•anstuioe  of  his  son  John,  then  in  Geneva,  he  Berious- 
I7  addreased  himself  to  the  taak.  Only  three  chapters 
of  the  work  were  completed  when  the  writer  waa  atmek 
down  by  apoplexy.  He  died  on  the  5th  of  August, 
1835. 

In  addition  to  the  worka  the  titlee  of  which  have  been 
already  glTsn,  Dr.  H'Crle  pabliahed  tbe  following :— (1)  The 
Duig  ef  Chrttltan  BoeiMe$  lawardt  eaA  otUr,  a  Somon,  1797 
(afterwards  sappreosed  by  the  antbor,  now  extremely 
scarce) ;  (2)  StaiMimt  of  the  Differance  between  the  profeuion 
of  the  Reformed  Church  afSeoUand  and  the  frofenUm  containfd 
M  the  Nea  TeetiTiumy  adopted  hy  Oi«  Omeral  Ammale  Bgnod, 
1807;  (3)  Free  Thmtghtt  onOulate  Retii/bm»  O^Oratim  of  the 
FuHoral  of  Oe  PrinceM  CharlotU,  1817;  (4)  Memoirt  of  Veitck 
and  Bry$eott,  1825 ;  (5)  What  Ought  the  General  Aeeembly  to  do 
at  the  Preeeat  OrMef  1633.  The  poethamouii  pablicatiomi 
axe— (1)  aeriMiu,  1838;  (fi)  Leeturei  on  the  Book  of  Etther, 
1838;  (3)  MiteelittneoM  WritinffB,  1841;  (i)  The  Early  Yeare 
of  John  Calvm,  a  Pragmmt,  1880. 

An  estimate  of  the  services  and  a  graphic  description  of 
the  pereonal  appearance  of  Dr.  M'Crie  are  to  be  fonod  in 
TU  HeadtMp  of  Chriet  (pp.  77-129),  and  in  My  SdmU  and 
BAoelwuuten  (chap,  xrl.),  both  by  Hugh  Hlller. 

MACOULLAGH,  Jambs  (1809-1846),  one  of  the 
most  elegant  geometers  of  modern  times,  was  bom  in 
1809,  near  Strabane,  Ireland.  After  an  exceptionally 
bnlliant  undergraduate  career  in  Trinity  College,  Dul>- 
Hn,  he  was  elected  fellow  in  1832.  £Vom  1832  to  1843 
he  held  the  chair  of  mathematics;  and  during  his  ten- 
ure of  this  poEit,  for  which  he  was  specially  ntted,  he 
improved  in  a  most  marked  manner  the  position  of  his 
university  as  a  mathematical  centre.  In  1843  he  vraa 
tiwisferred  to  the  chair  of  natural  philosophy,  for 
which  he  was  not  neariy  so  well  qualified.  Overwork, 
mainly  on  subjects  beyond  the  natural  range  of  his 
powen,  induced  ment^  disease;  and  he  died  by  his 
owD  hand  in  1846.  His  WorJeg  have  been  published  in 
a  ooUeoted  form  (Dublin  University  Press  Series,  1880). 
Their  distinguishing  feature  is  the  geometry, — which 
has  rarely  been  applied  either  to  pure  space  problems 
or  to  known  physical  questions  such  as  the  rotation  of 
a  rigid  solid  or  the  properties  of  Fresnel's  ware-sur&oe 
with  such  singular  elegance.  In  this  respect  his  work 
takes  rank  with  that  of  Poinsot.  No  higher  praise 
could  be  given.  One  espeoiaJly  remarkable  geometrical 
discovery  of  Maccullagh's  is  that  of  the  ' '  modular  gen- 
eration of  surfaces  of  the  second  decree ' ' ;  and  a  note- 
worthy contribution  to  physical  optics  is  his  ''theorem 
of  the  polw  plane."  But  his  methods,  which,  in  less 
known  sutgecte,  were  almost  entirely  tentative,  were 
altogether  inadequate  to  the  solution  of  the  more  pro- 
found physical  proUema  to  whidi  Ids  attention  was 
mtunly  devoted,  such  as  the  theories  of  double  refrao- 
Uon,  of  erystalline  reflection,  etc.  Here  not  only  are  the 
utmost  powen  of  analysis  required,  but  also  the  highest 
physical  knowledge ;  and  in  consequence  Maccullagh's 
work  vna  entirely  overshadowed  by  that  of  oontem^r^ 
aries,  such  as  Cauchy  and  Green.  See,  on  this  point, 
Stokes's  "Beport  on  Double  Refraction"  {B.  A.  Re- 
port,  1862).  The  story  of  his  later  days  painfully  sug- 
gests the  comparison  of  a  high-bred  but  slight  racer 
tearing  itself  to  pieces  in  the  vain  endeavor  to  move  a 
huge  load,  which  a  traction-engine  could  draw  with  ease 
and  promptitude.  He  wasted,  on  problems  altogether 
beyond  his  strength,  powers  of  no  oommon  order, 
which}  had  they  only  oeen  suitably  directed,  might 
have  immensely  extended  our  knowledge.  Such,  at 
least,  is  the  estimate  which  we  cannot  avoid  forming 
fiom  a  perusal  ofhis  published  works.  Hehad"oonic^ 
lefVaction  "  in  his  band  for  years  without  knowing  its 
value.  The  reader  who  wishes  to  see  the  other  side  of 
the  question  (Maoeollagfa  represented  as  standing  to 
Fresnel  in  the  same  relative  positioD  as  Newton  to 
Kepler)  is  referred  to  the  F)roceed£ngt  ihe  R<^fal 
Society,  vol  v.  p.  712  (1847). 

MACCULLaCH,  Hobatio  (1805-1867),  Scotch 
landscape  punter,  was  bom  in  Glasgow  in  1805.  An 
eaaHly  frioMship  with  Sir  Daniel  Haoiee,  and  William 
Leitch.  the  waterKxdorist}  wm  the  meaiiB  of  toniiiig 
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the  lad'a  attention  to  art,  which  he  staged  for  a  year 
under  John  Knox,  a  Glasgow  landscapist  of  some  repute, 
with  whom  Macnee  was  apprenticed  at  the  tame.  After 
leaving  the  studio  of  Knox,  we  find  faim  engaged  at 
Cumnock,  painting  the  ornamental  lids  of  snuff-boxes 
in  the  manufactory  of  the  Messrs.  Smith,  and  after- 
wards he  was  employed  in  Edinburgh  by  Lizars,  the 
engraver,  to  color  the  illnatrations  in  Selby's  British 
Birds  and  similar  works.  Meanwhile  he  was  diligently 
prosecuting  his  studies  in  higher  walks  of  art,  and 
working  unweariedly  from  nature,  grea^  inflnenoed  in 
his  early  practice  by  the  water-colors  of  W.  H.Williams, 
— "GreaanWiUisms"  asfaems  caDed, — whose  works 
had  a  charm  for  the  young  painter  after  the  drier  and 
more  elaborate  method  ofnis  first  master.  Returning 
to  Glasgow  in  some  four  or  five  years,  he  was  employed 
bjr  Mr.  Lumsden,  the  lord  provost,  on  several  laree 
pictures  for  the  decoration  of  a  public  hall  which  he 
had  erected  in  St.  George's  Place,  and  he  did  a  little 
as  a  theatrical  scene-painter  in  Kilmarnock  and  other 
provindal  towna  About  this  Ume  he  was  greatly 
impressed  with  a  picture  by  Thomson  of  Duddingston, 
ana  upon  the  wotkb  of  this  artist,  the  greatest  Scottish 
landscapist  that  had  yet  appeared,  the  art  of  Maccnl- 
looh  may  be  said  to  have  been  founded.  Gradually  he 
asserted  his  individuidity,  and  formed  his  own  style  on 
a  closer  study  of  nature  than  had  been  posnble  to  his 
predecessor,  and  his  works  form  an  interesting  link  of 
connection  between  the  old  world  of  Scottish  landscape 
and  the  new.  its  love  of  elaborate  and  balanced 
compositions,  by  its  choice  of  noble  and  exceptional 
scenes,  his  art  connects  itself  with  that  of  sixty  years 
ago ;  by  its  brilliant  and  varied  coloring,  by  its  care  for 
detail,  it  differentiates  itself  from  the  quietude  and  the 
stately  abstxaotion  of  the  older  landscape.  In  1 829  Mao- 
culloch  first  figured  in  the  Roval  Scottish  Academy's 
exhibition,  with  a  View  of  the  Clyde,  and,  year  by  vear, 
till  his  death  on  the  24th  of  June,  1867,  he  was  a  uberal 
contributor  to  its  displays.  In  1838  he  was  elected  a 
member  of  the  Scottish  Academy,  and  came  to  reside  in 
Edinburgh,  where  his  genial  manners  gathered  around 
him  a  large  and  apjpredative  circle  of  the  artists  uid 
litterateurs  of  the  caty. 

Among  themore  important  of  the  long  series  of  landscapes 
which  he  prodoced,  subjects  almost  exclasively  from  Sa>t- 
tish  scenery,  may  be  mentioned — Moonlight  Deer  Startled, 
1840;  Moor  Scene,  Sonset,  1841;  A  Dream  of  theHiKhlands 
1844;  iQversnaid  Ferry,  Loch  Lomond,  1847;  A  Highland 
Deer  Forest,  1866;  Beo  Venue  from  Silver  Strand,  1862, 
and  Bothwell  Castle,  1863.  Several  works  by  Macculloch 
were  engraved  by  William  Miller  and  William  Forrest* 
and  a  volume  of  photographs  from  his  laadscapes,  with  an 
excellent  biographical  notice  of  the  artist  by  Alezanda 
Fraser,  B.SA.,  was  pablished  in  Edinbni^h  In  1672. 

MACCULLOCH,  John(1773-1835),  one  of  theme* 
eminent  geologists  of  his  time,  descended  from  tiM 
Maccullocns  of  Nether  Ardwell  in  (jlallowav,  was  bom  m 
(juemsey,  6tb  October,  1773,  his  mother  being  a 
native  of  that  island.  Haring  displayed  remaik&ble 
powers  as  a  boy,  he  was  sent  to  study  medicine  in  the 
university  of  Edinburgh,  took  bis  diploma  there,  and 
entered  the  army  as  assistant  surgeon.  Attaching  him- 
self to  the  artillery,  he  became  chemist  to  the  Board  of 
Ordnance  (1803^,  and  thus  began  relations  with  the 
Govemmuit  whioh  materially  affected  his  ftUuie  career. 
He  still  continued,  howevor.  to  praotioe  for  a  time  as  a 
phyucian,  and  then  resided  at  Blaokheath.  In  the 
year  1811  he  communicated  his  first  papers  to  the 
Geological  Society.  They  were  devoted  to  an  elucida- 
tion of  the  geological  structure  of  Guernsey,  of  the 
Channel  Islands,  and  of  Heligoland.  The  evidence  they 
afforded  of  his  oapsistyj  and  the  fact  that  he  already 
had  received  a  S(»entifio  appointment,  probably  led 
to  his  being  selected  (jkvemment  to  make  some 
geological  and  mineralo^cal  investigations  in  Soot- 
land.  He  was  asked  to  report  upon  stones  adapted 
for  use  in  powde^miUs,  upon  Uie  suitability  of  the 
ohiflf  Seottuh  mountains  ror  a  repetition  <tf  the  rnn- 
dolum  experiment!  prerionsly  oonduoted  Maanlyna 
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And  Flayfiur  at  SohieluJUoD,  ind  on  die  derUtions  ot 
41m  plumb-line  aloDg  the  meridian  of  the  Trigono- 
metnoal  Siurrer.  In  the  coarse  of  the  exploiataons 
neoenuy  (sa  tne  ^vrpouu  of  Uteee  npwts  he  made 
-extamtTa  obeeiratioDa  on  the  geology  and  mineral- 
•ojpr  of  Scotland.  He  finrmed  auo  a  ooUeotion  of  the 
mineral  iwodnatimfl  and  rooks  of  that  oonntiy,  which 
he  pnmted  to  the  Qeologiod  Society  in  1814.  'At 
that  time  oomDaratively  Uttle  had  be^  done  in  the 
inTeetigatiott  of  Soottiah  geology,  finding  the  field  bo 
4mtirely  his  own.  and  so  full  of  promise,  he  devoted 
himself  to  its  cultiTadon  with  great  ardor.  One  of  hia 
«aiiiest  and  most  important  &bors  was  the  examina- 
tion of  the  whole  range  of  islands  along  the  west  of 
ScotlaDd,  at  that  time  not  easily  Tinted,  and  present- 
ing many  obstacles  to  a  sdentifio  exjdorer.  The  results 
oftfais  suTT^appeaied  ( 1 81 0)  in  the  form  of  his  Dacr^ 
Hon  of  the  Wettem  ^latuU  of  iScotfinu^  nwhuiuiff  Me 
itfe  of  Man  (2  Tols.  Sro,  with  an  aUw  of  pktes  in  4to), 
which  forms  one  of  the  claaaical  treatises  on  British 
geology-  He  oontinned  to  write  papers,  chiefly  on  the 
ndta  and  minerab  of  Scotland,  and  had  at  last  gathered 
■90  large  an  amount  of  information  that  the  GoTom- 
meat  was  prevailed  up^n  in  the  ^ear  1826  to  employ 
him  in  the  preparation  of  a  geological  map  of  Scotland. 
Ftom  that  date  up  to  the  time  of  his  death  he  re- 
turned each  Bommer  to  Scotland  and  traversed  every 
district  of  the  kingdom,  inserting  the  geologiosl  fea- 
tures upon  Arrowsmith's  map,  which  was  the  only  one 
then  avulable  for  his  purpose.  He  lived  to  complete 
this  great  labor,  and  to  prcpan  also  a  small  Tolnme 
ezpliuiator^  of  the  map,  bub  he  died  before  these  were 

Eublished  m  1836.  Among  his  other  wo^  the  fol- 
twing  may  be  meotioDed ; — A  Qeaiogkal  Ckut^ea- 
Ctbn  or  Roae$,  with  Deacriptwe  SyjiepsM^  compnsinfj 
the  EUmmtM  of  Otology,  1  vol  8vo,  1821 ;  THb  Sigh- 
land*  and  Wettem  luands  of  Scotland,  in  a  series  of 
letters  to  Sir  Walter  Scott,  4  vols.  8vo,  1824;  A  Syn- 
tan  of  Geotogy,  with  a  Theory  of  tite  Earth  and  an 
£bcaminatim(^it$CkmneaiontoUhtkeS(icredRee(miM, 
2  vols.  8vo,  1831.  His  versatility  of  acquirement  was 
shown  by  the  publication  also  of  works  on  malaria,  re- 
mittent and  intermittoit  diseases,  the  art  of  making 
winest^  uUtnral  and  revealed  i^gbn,  besides  numerous 
memt^  in  Tarions  deparbnents  of  nataral  historr  and 
antiqaitufl.  Daring  *  viut  to  Cornwall  he  was  killed 
hy  Imng  dragged  uong  in  the  whed  of  lus  ouriage, 
21stAngnstil835. 

Dr.  IboniUooli'i  name  will  ever  be  r^atded  vitii  honor 
as  one  of  the  pfoneera  of  geology  in  Britain.  Essentially  a 
mineralogist  and  petrograph^he  was  the  first  to  ttace  oat 
with  some  approach  to  troth  the  general  distribation  of  the 
▼arioos  rock-rormatlons  of  ScoUand.  His  tempenment  nn- 
happily  led  him  to  look  with  Jealoosy  and  mlstnut  npon 
the  labon  of  some  of  his  more  Ulustrioas  contemporaries, 
and  even  to  ignore  them  in  his  pablished  writings.  In 
partlcnlar  he  appears  to  have  been  irritated  by  the  rapid 
■dvaocee  made  by  Mlmntologieal  geology, Kud  the  liif  nisi 
ingly  large  place  given  to  that  department  of  the  sdenoe, 
while  his  own  fhvorlte  domain  of  minerals  and  ro^ka  was 
l>roportionately  Delected.  His  feelings  of  dissent  were 
stronglv  expressed  In  the  posthomooa  memoir  to  aeoom- 
rany  ou  map  of  Scotland ;  bat  their  bittemeai  mtj  io  part 
be  attribnted  to  the  inflnenoe  of  failing  health.  Htteh  hos- 
tile criticism  was  expended  on  his  description  of  the  man- 
ners and  eostoms  of  the  Highlanders,  which  were  certainly 
mimIhj  and  pictoresqoe,  though  sometimes  hia  lore  of  an 
effisetiva  period  seems  to  have  led  him  to  exaggeration. 
Hie  way  ui  which  he  was  appointed  to  oondnot  a  geological 
■Brvey  of  Scotland,  onknown  to  the  pablio  bodies  of  tiiat 
eoantry,  also  led  to  considerable  opposition.  But  t^e  solid 
aervieea  rendered  by  HaeoQlloeli  to  the  progwws  of  geology 
mast  be  regaaded  as  &r  ontwetghing  any  ofcijeotions  that 
have  been  made  to  Ua  Utenur  wmk  or  pecnllaritles  of 
diaiaeter. 

MCCULLOCH,  Jomi  Rahsat  (1T89-1864),  a  dis- 
tingnished  writer  on  poItUoal  economy  and  statistica, 
waa  bom  on  1st  Hareh,  ITTO.  at  Wluthom  in  Wig- 
towialuTe.  His&mily  belonged  to  the  class  of  "states- 
mm,"  or  nnaU  landed  proprietors.  Having  reoeived 
his  aailr  ednoaitHm  from  his  nutenial  gnu&ther,  a 


Sootob  oleigyman,  he  oame  to  Edinburgh,  and  waa  for 
some  time  ranployed  there  as  a  clerk  in  the  office  of  a 
writer  to  the  m^et  But,  the  jSa>£«man  newspaper  hav- 
ing been  estaUishad  at  the  beginning  of  1817.  M  CuUodi 
sent  a  oontribution  to  the  fourUi  nmnbo',  the  merit  of 
which  was  at  once  recognised ;  he  soon  became  eon- 
necked  with  the  management  of  the  paper,  and  daring 
1818  and  1819  acted  as  editor.  Most  of  his  artides  in 
the  Sootammrdated  to  qnestums  of  political  economy, 
and  he  delivered  lectures  in  Edinbu^  on  lhataaenoe. 
He  now  also  b^an  to  write  on  anbjecte  of  the  same 
class  in  the  Edinburgh  Review,  his  first  oontribution  to 
thatMviodical  being  an  article  on  Ricardo's  /Vmoples 
of  Pditical  Economy  in  1818.  Within  the  next  few 
yeais  he  gave  both  pnUio  lectures  and  private  instmo- 
tioD  in  London  on  political  economy,  and  had  amongst 
his  hearers  or  pupils  many  persons  of  high  sonal  pon- 
tion,  and  some  who  were  miportant  in  the  pohtical 
wond.  In  1823  he  was  i^oeen  to  fill  the  lectureship 
established  by  subscription  in  honor  of  the  memoiy  01 
Ricardo.  A  movement  was  set  on  foot  in  1825  bv 
Jefii>^  and  others  to  induce  the  Government  to  fonnd 
in  the  nrnversity  of  Edinburgh  achur  of  politiad 
economy,  separate  from  that  01  moral  philosophy,  the 
intention  bemg  to  obtain  the  appointment  for  M  Col- 
loch.  This  project  fell  to  the  ground;  bnt  in  1828  he 
was  made  professor  of  political  economy  in  the  London 
University.  He  then  nxed  his  remdenoe  permanently 
in  London,  where  ho  continued  his  literary  woric,  being 
now  one  of  the  regular  writers  in  the  Edinburgh  Reoiao. 
Indeed  it  appears  from  a  lettef  of  his  to  Maorey  Napier 
in  1830  that  he  re^rded  himself,  though  Napier  ^ 
not  admit  the  Justice  of  the  chum,  as  entitled  to  be  the 
wsAa  oimtrilmtor  of  econcmiical  articles  to  the  Review. 
In  1838  he  was  appointed  comptroller  of  Her  M^esty's 
Stationery  Ofiice ;  the  duties  of  this  pomtion,  which  he 
held  till  nis  death,  he  discharged  with  conscientious 
fidelity,  and  introduced  important  reforms  in  the 
management  of  the  department.  Sir  Robert  Peel,  in 
recognition  of  the  services  he  had  rendered  to  political 
sdence,  conferred  on  him  a  literaij  pension  of  £200 
per  annum.  He  was  elected  a  foreign  associate  of  the 
Institute  of  France  (Academy  of  Moral  and  Pohtioat 
Sdences).  He  died,  after  a  enort  illness,  on  11th  No- 
vember, 1864,  in  the  aeventy-wxth  year  of  his  age.  To 
his  personal  character  and  social  qualities  very  ftvw- 
able  testimony  is  borne  hy  those  who  knew  him  best 
In  general  politics  he  always  remained  a  Whig  pure 
and  mn^le ;  though  he  was  in  intimate  relations  with 
James  Mill  and  his  circle,  he  never  shared  the  Badiosl 
opini(ms  of  that  group. 

M'Colloch  cannot  be  regarded  as  an  original  linker  oa 
political  economy.  He  did  not  contrihate  any  new  ideas 
to  that  scienoe,  or  introduce  any  noteworthy  correction  of 
the  views,  either  as  to  method  or  dootrine^  gsaeiaUT  ao- 
cepted  by  the  dmninanfe  aehool  of  his  day.  Bat  the  work 
he  did  most  be  pnmooneed,  in  relation  to  the  wants  of  his 
time,  a  very  Tunable  one.  It  was  at  an  important  crisis 
that  he  appeared  in  the  field  of  economical  disonasion.  nie 
prinoiplea  of  free  trade  had  been  powerftallr  ■niliwl  beAm 
the  poDlie  in  Uie  celebrated  pemlon  of  isan  mendiantB  of 
London,  drawn  np  by  Mr.  Tooke  and  presented  to  parlia- 
ment by  Mr.  Alexander  Baring  in  1820.  Political  economy, 
to  whitui  the  Dollion  oontroveiay  had  prevlooaly  attracted 
mnch  attention,  was  more  and  more  ""Fgtwg  the  minds 
of  political  writers  and  of  statesmen.  Bat  the  new  views 
had  to  enconnter  fierce  and  sometimes  anscropnloas  oppoil- 
tlite.  The  Edinimri^  Setimt  was  the  principal  ornn  of  the 
zefimnera,  and  was  maintaining,  when  M'CoUoca  became 
a  writer  in  It,  sn  enersetto  wai&re  aoinst  the  poUciy 
founded  on  the  meroaatUe  theray  of  wealu.  NatDraUy  en- 
dowed with  strong  sense  and  sagacity,  and  poasessing  a  rare 
capaoi^  for  ardnoos  and  invlonged  mental  exertion,  ho 
threw  himsslf^  with  the  ardor  of  conviction.  Into  the  great 
stniagla.  nere  «aa  be  no  dtrabt  that  his  labon  on  tlw 
whole  eontrlbnted  largely  to  the  dUftaaiai  irf  joat  Ideas  «a 
the  eoonomio  qaestlons  then  under  debate,  ana  to  the  right 
direction  of  the  oatloaal  legislation  with  reraect  to  them. 
It  most  at  the  same  time  be  admitted  that  his  treatment 
at  the  snttJeots  with  which  he  dealt  la  not  mailed 
any  special  breadth  or  elevation.  He  admted  too 
IkastHy  Mm  theoretle  ezaggeiatioBS  of  soma  of  Smiths 
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ing  ottt  of  tbe  BevolutioD,  the  regiment  of  Dillon 
remuned  eminently  loyal,  nearly  all  its  officers  emigrat- 
ing with  the  prinoes,  wiUi  theezoeption  of  Maod<mald, 
vho  was  in  love  with  a  Mademdaelle  Jacob,  whoee  lUher 
was  enthusiastic  for  the  doctrines  of  the  ReToIntion. 
His  love  was  sucoessful,  and  directly  after  his  marriage 
he  was  appointed  aide-de-canm  to  General  Dumonriei. 
He  also  aistingiiished  himself  at  Jemmapes,  and  was 
promoted  colonel  in  1794.  He  refused  to  desert  to  the 
AuBtrians  with  Dumooriez,  and  as  a  reward  was  made 
general  of  hri^e,  and  appointed  to  oonunand  the 
leading  brigade  in  Fichegru  smvasion  of  HoUand.  His 
knowledge  of  the  country  proved  most  usefiil,  and  he 
was  instrumental  in  the  capture  of  the  Dutch  fleet  by 
the  French  hnsBars.  In  1797  he  was  made  general  of 
divincm,  and  transferred  first  to  the  army  of  the  Rhine 
and  then  to  that  of  Italy.  Whea  he  rea^died  Italy, 
the  peace  of  Campo  Formio  had  been  eogned,  and 
General  Bonaparte  nad  returned  to  France  ;  but,  under 
the  direction  of  Berthier,  Maodonald  first  occupied . 
Rome,  of  which  he  was  made  governor,  and  then  in 
coigunction  with  Championnet  he  defeated  Greneral 
Mack,  and  revolutionized  the  kingdom  of  Naples  un- 
der the  title  of  the  ParthenopsBan  Republic.  When 
Suwaroff  invaded  northern  Ttaly,  ana  was  winning 
back  the  conquests  of  Bonaparte,  General  Macdonala 
collected  all  the  troops  in  the  peninsula  and  moved- 
northward.  With  but  30,000menhe  attadced,  at  the 
Trebbia,  Suwaroff  with  50,000,  and  after  three  days' 
fighting,  during  which  he  held  the  Buswans  at  bay, 
and  gave  time  tor  Moreau  to  oome  up,  he  retired  in  good 
order  to  Genoa.  AAer  this  gallant  behavior  he  was 
made  governor  of  Veniailles,  and  acquiesced  in,  if  he 
did  not  co-operate  in,  the  events  of  the  18th  Brumaire. 
In  1800  he  received  the  command  of  the  arm^  in 
Switserland  which  was  to  maintain  the  communications 
between  the  armies  of  Germany  and  of  Italy.  He  car- 
ried out  his  orders  to  the  letter,  and  at  last,  in  the 
winter  of  1800-1,  he  was  ordered  to  march  over  the 
Splugen  Pass.  This  achievement  is  folly  desmbed  by 
Mathiea  Dumas,  who  was  chief  of  his  staff,  Mid  is  at 
least  as  Doteworuiy  as  Bonajrarte's  famous  passage  of 
the  Saint  Bernard  before  Marengo,  though  followed 
by  no  such  sucoessful  battle.  On  his  return  to  Paris 
he  married  the  widow  of  Gmeral  Joubert,  and  was 
appointed  French  plenipotentiary  in  Denmark.  Re- 
turning in  1805  he  associated  himself  with  Moreau, 
and  incurred  the  dislike  of  Napoleon,  who  did  not 
include  him  in  his  first  creation  of  marshal*.  Till 
1809  he  remained  without  employment,  but  in  *:hat 
year  Napoleon,  hard  pressed  at  Aspem,  gave  Mao- 
donald the  command  of  a  division  in  the  army  of  the 
viceroy  of  Italy  which  was  to  march  from  Itaty  to  his 
help.  He  led  the  army  from  Italy  till  its  Junction 
wiu  Napoleon,  and  at  Wa^ram  commanded  the  attack 
on  die  Austrian  centre  which  won  the  viotorr.  Napo- 
leon made  him  marshal  of  France  on  the  fielci  of  battle, 
and  presently  created  him  duke  of  Taranto.  In  1810 
he  served  in  Spain,  and  in  1812  he  commanded  the 
left  wing  of  the  grand  army  for  the  invasion  of  Russia. 
Aher  sharing  in  the  battles  of  Liitzen  and  Bautzen, 
he  was  ordered  to  invade  Silesia,  where  Bliicher  de- 
feated him  with  great  loss  at  the  Katzbach.  After 
the  terrible  battle  of  Leipuc  he  was  ordered  with 
Prince  Poniatowski  to  cover  the  evacuation  of  Leipsic^ 
and  after  the  blowing  up  of  the  bridge,  he  managed 
to  swim  the  Elster,  whOe  Poniatowski  was  drowiud. 
During  the  defensive  campaign  of  1814  Maodonald 
again  distinguished  himself,  and  was  one  of  the 
marshals  sent  by  Napoleon  to  take  his  abdication  in 
favor  of  his  son  to  Paris.  When  all  were  deserting 
their  old  master,  Maodonald  remained  faithftil  to  him. 
Maodonald  was  directed  by  Napoleon  to  give  in  his 
adherence  to  the  new  regime,  and  was  presented  by 
him  with  the  sabre  of  Murad  Bey  for  his  fideUty.  He 
was  made  a  peer  of  France  at  the  Restoration^  and 
having  once  j)aa8ed  his  word  to  the  new  order  of  thmga, 
remuned  faithful  during  the  Hundred  In  1816 

t  [She  waa  born  In  Sootb  Ulst  and  died  In  Skye  of  the  Hebildei :  «h«  married  her  oooilo,  Allan  Macdonald,  removed  to  weat- 
1  North  Carolina,  where  be  became  a  Tovj  mAmex  In  the  Bevolauon,  and  both  etdved  to  Sootland.— Am.  Q)4.  ■ 


iDcoeiBon,  and  exhibited  in  fall  measore  their  habi- 
tual deadnesB,  in  the  sta^y  of  social  qaeetions,  to  all 
but  material  oonBiderations.  In  his  evidence  before 
theparliamentaT7  committee  on  tbe  stateof  Ireland  In  1825 
he  stated  opiniooa,  afterwards  more  fhlty  asserted  in  the 
BdMmrgh  Swtew,  on  the  sn^ect  of  Irish  abeenteeiam,  which 
tended  to  disgust  persons  of  intelligence  and  right  feeling 
with  a  science,  which,  as  interpreted  by  him,  seemed  to  lead 
to  practical  absurdities,  and  in  other  qau^rs  hid,  It  is 
to  be  feared,  the  effect  of  supplying  a  plausible  excuse  for 
carelessness  on  the  part  of  tiie  rich  and  great  with  respect 
to  the  inferior  flnnaiw  of  society,  niese  opinions  coold  not 
be  Justified  even  on  s^iotly  economic  grounds,  as  has  since 
been  shown  by  Longfield  and  Senior.  M'Culloch  had  in 
him  an  element  of  intellectual  wilfulness  or  perverse  self- 
a«ertion,  compared  by  his  friends  and  admiren  to  the 
denratic  dogmatism  of  Johnson,  which  botib  In  conversation 
and  in  his  writings  led  him  into  the  enunciation  and 
defence  of  paradoxes;  a  notable  example  of  this  is  fur- 
nished by  the  obstinacy  with  which  to  the  last,  in  the 
teeth  of  evidence,  he  clung  to  the  doctrine  of  the  impolicy 
of  cheap  postage.  M'Colloch  was  deficient  in  literary 
taste,  and  never  attained  any  high  degree  of  excellence  in 
style.  His  ozpression  is  often  slipshod,  and  a  certain  coaiae- 
uess  in  his  images  sometimes  throws  an  air  of  vulgarity 
over  his  pages.  His  uune  will  probabhr  be  less  perma- 
nently asaooiated  with  anything  he  has  wntten  on  economic 
science,  strictly  so-called,  than  with  his  great  statiaticsl 
and  other  compilations.  His  Dictionary  of  Oomnterea  and 
GmfMrdal  Navigation  and  his  Btatittioal  AeeMmt  «/  the 
British  Bmptre — however  they  may  be  expanded  and  altered, 
as  they  have  already  been,  in  sacoeasive  editions — will  long 
remain  imposing  monuments  of  his  oxtenaive  and  varied 
knowledge  and  his  inde&tigable  industry.  Another  useful 
work  of  reference,  also  the  frait  of  wide  emdltion  and 
much  labor,  is  his  JMsrabtre  tif  i\)Iitieal  jBeoitmy.  Though 
weak  on  the  side  of  the  foreign  Utexatore  of  the  science,  it 
is  very  valuable  as  a  nlde  to  British  vritera,  and,  in 
relation  to  its  entire  flelo,  has  not  yet  been  ■npeneded  by 
any  English  book. 

The  following  is  as  complete  a  list  of  his  publications  as  it  has 
been  found  poMlble  to  form :— Any  on  1A«  JtodttcMon  (te 

<iV  (Ac /ntereit  cm  lAe  JVottoui^  i)eb(,  1816;  A  DUeovne  on  Oie  Site, 
Profptu,  Peculiar  OtfjeeU  and  Atportonce  <^  PolMcai  feonomy, 
ISH;  the  article  Political  EoosoitT  In  the  supplement  to  tbe 
9th  adWon  of  the  Eneydopmdta  BrttamdcxL,  afterwards  enlaised 
Into  The  MmcMat^  PoOttcal  JSeononw,  teOh  a  Sceteh  <^  tlte  Site 
and  Progrm  of  (Ae  fiUence,  1S90,  and  aiiatn  184S,  1B49  (translated 
Into  Fr^Loh  by  Augustln  Planche,  laol);  Diaismary,  iVoetfeoI, 
ThtmttteaLanAWManeal,oi  GmMgrttaniO^^  Sav^gaUmL, 
1832:  aatfitteaf^e<»tm((trlAe£r«M£nwfre,l^  i»eHonary,0«t>- 
orapltteal,  Statitticai,  and  HUUxrieal,  of  the  various  OmtiMev,  iHacet, 
aadNcUtiral  OttfeeU  in  the  World,  lSU-42  [MTeral  editions  of  the 
last  three  have  since  appeared,  and  the  first  two  of  them  have 
been  reprinted  in  the  United  States,  and  translated  into  fbrelgn 
languages);  StaiemenisiSuelrativeQftiiePotiiv  and  probable  Cbnte- 
aueneet  of  tl»e  promoted  Repeal  of  Ue  txUttng  Oom-Laium  and  the 
InmoiUkm  ^  their  Mead  qf  a  moderate  Fixed  DiOi/ on  Rjreign  Com. 
ISU;  Memorandums  <m  the  prmtMed  ImportaiionM  Fbtvim  Beef  and 
Lfi>e3loek,im;  A  Treatise  on  the  Prindplesand  PraeUail  I^ienee 
i£  7\aation  and  the  Funding  Si/stem,  ISib;  Utfe  Liierature  qf  PoliUcal 
Seonomv,  1816 :  A  Treatise  on  the  Successtm  to  Propertf/  Vacant  by 
Death,iStB;  Treatise  on  the  Ctrcamtlancet  which  Determine  the  Sate 
4^  Wages  and  the  Condition  <4  Oie  Laboring  Classes.  1861  (an  earlier 
edition  had  appeared  anonymously  In  I^);  CojittderaMons  on 
PartnertUp  with  Umiied  lAabuUy,  1896 ;  prefscee  and  notes  to  a  se- 
lect collection,  Id  4  vols,  of  scarce  and  valnable  Economical  tracts, 
reprinted  at  Lord  Oventone's  expense,  1856-69.  He  united  In  one 
volume  (2d  ed.,  18S9J  a  number  of  his  minor  TreoKaes  and  Essays 
on  Sui^iects  conneded  with  Economic  Micu,  many  of  which  had 
appeared  as  articles  In  the  Encyctopxdla  BrUtmnica.  He  also 
printed,  for  private  diBtrlbntion  amongst  his  Mends,  a  catalogue 
of  his  library,— which  contained  a  fine  collection  of  books  onnis 
own  special  suh]ect8,-~addlng  critical  and  biographical  notices. 
He  had  edltedln  1828  Smith's  Wealth  qf  Nations,  wlUi  a  life  of  the 
author,  an  Introductory  dlsooune,  notes,  and  supplemental  dis- 
serutlons;  this  work  he  greatly  enlarged  and  Improved  In  the 
editions  of  1S3S  and  I860.  In  1816  he  edited  Rlcaido's  works, 
with  a  notloe  of  the  llfb  and  writings  of  tbe  author.     (J.  E.  I.) 

MACDONALD,  ^tienne- Jacques-Josefh-Alez- 
ANDRE  (1765-1840),  duke  of  Taranto,  and  manhal  of 
Franoe,  was  bom  at  Sancerre  on  November  17,  1766. 
His  fath  er  came  of  an  old  Jaoobite  fkmily,  which  had 
followed  James  IL  to  France,  and  was  a  near  reUtive 
of  the  celebrated  Flora  Maodonald'  (172^1790),  the 
heroine  whose  courage  and  fidelity  were  at  one  critical 
period  the  solo  means  by  which  Prince  Charles  Ed- 
ward was  enabled  to  elude  his  enemies  after  the  defeat 
of  Culloden  in  1746.  In  1784  Maodonald  joined  the 
legion  nused  by  the  second  Marshal  Maillebois  to 
snpport  the  revolutionary  party  in  Holland  against  the 
Pnisuans,  and  afler  it  was  disbtuided  he  received  a 
ooouniasion  in  the  re^ment  of  Dillon.   On  the  break- 
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he  became  ohuweUor  of  the  Legion  of  Honor,  a  post 
1m  bdd  till  ISSh  and  took  a  great  part  in  the  diaeus- 
■ioiiB  in  the  House  of  FMrs.  In  1823  he  married 
MadenmaeDe  de  Bourvonyi  and  at  last  had  a  son, 
AlexandeTt  who  succeeded  on  bis  deadi  in  1840  as  duke 
of  l^oanto.  EVom  1830  bia  life  was  spoit  in  retire- 
ment  at  his  countary  plaoe  OonraeDea. 

Maedmiald  bad  none  of  that  militerj  genlos  which  du- 
tingnished  Dftvonst,  Haasiua,  and  eipecially  Ney,  nor  of 
that  military  Boiene«  oonsplcnona  in  Marmont  and  St.  C^, 
bat  neveithelea  hia  eunpaign  in  Switserland  gives  him  a 
imnk  fax  saperior  to  Muaii  mere  generals  of  division  aa 
Oadinot  and  DapoDt.  This  capacity  for  independent  oom- 
mnnd  made  Napoleon,  in  spite  of  his  defeats  at  the  Trebbia 
and  the  Katzbach,  trust  him  with  large  corps  d'armie  till 
the  end  of  his  career.  As  a  man,  his  character  cannot  be 
epoken  of  too  bighlj ;  no  stain  of  cmelty  or  faithleflsnees 
nets  on  bim.  He  retained  always  the  frank  honor  of  a 
•otdier  of  fortone;  but  he  never  forgot  that  he  was  a  gen- 
tleman, or  disgraced  the  new  nobility  of  Napoleon  by 
ridicnlons  pretensions. 

Uacdonald  was  especially  fortunate  in  the  accoantaof  his 
milituy  ezploits,  uathiea  I>amas  and  S^gur  having  been 
«Q  bia  staff  in  Switzerland.  See  Dnmaa,  Ai^iwmmts  Mtii- 
totrof ;  and  Stenr's  rare  tract,  Lettre  $ur  la  oawpairn«  dit  06n' 
ind  MwsdmtOd  doM  Ut  Oruont  o»  1000  a  imi  (1S02).  Also 
•onanlt  Pelet's  excellent  Qmpoffne  de  1809,  and  Sfigor*!  Slone 
(1842). 

MACDONALD,  Lawrence  (1798-1878),  sculptor, 
was  bom  at  Gask,  Perthshire,  Scotland,  in  1798,  and 
in  early  life  served  as  a  mason's  apprentioe.  Having 
shown  an  aptitude  for  atone  carving,  he  wmt  while 
still  a  youth  to  Edinbui^h  as  an  ait  student  at  the 
Trustees'  Academy,  finding  at  the  same  time  a  good 
deal  of  ocoasional  employment  in  carving  coats  of  arms 
and  other  ornamental  figures  on  the  gateways  or  walls 
of  country  houses.  By  the  help  of  friends  he  was 
enabled  to  vmt  Rome,  whence,  after  a  stay  of  two  or 
three  years,  he  returned  to  Edinburgh  in  1826.  During 
the  next  few  years  be  executed  a  considerable  number 
of  oommisuonB  for  busts,  and  also  devoted  a  ^ood  deal 
of  time  to  the  deigning  of  ideal  subjects,  m  which 
branch  of  his  art.  Cowerer,  the  paUio  interest  was 
Gomparatively  slight  From  1832  until  lus  deaUi  on 
March  4, 1878,  his  home  was  in  Rome;  during  the 
long  period  of  for^-dz  years  his  chisel  never  rested, 
and^  the  number  of  worlu  that  issued  from  his  studio, 
duefly  in  the  department  of  portrait  scalpturej  was 
very  great  Among  his  ideal  works  may  be  mentioned 
Ulysses  and  his  Dog  Argos,  Andromeda  chained  to  the 
Rock,  Eutydioe,  Hyacinth,  a  Siren,  and  a  Bacchante. 
His  busts,  while  excellent  as  likenesses  are  remarkable 
for  purity  and  dignity  of  style ;  and  the  ideal  works 
are  at  onoe  full  or  grace  and  carefully  correct  in  form, 
deeun,  and  txeatment. 

MaOSDONIA,  when  that  name  ie  taken  in  its 
FUte  m.  rignifioation,  is  the  countiy  between 

Thrace  on  the  east  and  Blyria  on  the  west, 
bonnded  on  the  S.  by  Thessaly  and  the  .^Egean  Sea, 
and  on  the  N.  by  the  lands  which  belong;  to  the  basin 
of  the  Danube.  The  most  definite  limit  m  its  physical 
geography  is  that  towards  Blyria,  where  the  S(»rdus 
range,  which  still  bears  the  name  of  Schar,  forms  a 
oontinnoas  barrier  between  the  two  countries ;  on  the 
side  of  Thessaly  also.  Mount  Olympus  and  the  Cam- 
bunian  mountains  constitute  a  weU-marked  frontier. 
In  the  other  two  directions  its  natural  limits  are  less 
dearly  defined.  Towards  the  east,  during  the  greater 
part  of  its  histoir,  the  river  Stvymon  was  regarded  as 
its  proper  bounoary ;  but  after  ^e  foundation  of  the 
dty  cS  Pbilip[n  it  enoroached  on  Thraoe,  and  extended 
as  fer  as  die  river  Nestos,  or  even  Monnt  Rhodope. 
"With  regard  to  the  features  of  the  country  imm«li- 
atdy  to  the  north  of  Macedonia  a  misoonoeption  long 
tneruled,  which  has  only  of  late  years  been  dispelled 
^geogiaphical  research.  Owing  to  a  misinterpretaUon 
OT  a  passage  in  Strabo  (vil  fragm.  10 ;  viL  6,  1),  it 
was  long  believed  that  the  country  between  the  Danube 
and  Uie  .Algean  mm  divided  in  the  middle  by  a  lofl^ 
laaga  of  mottntains,  which  fcomed  a  oontinnation  of 


the  mun  chain  of  die  Alps  as  far  as  the  Euxine ;  and 
this  mistake  is  pupetaated  in  many  of  our  maps  at  the 
present  da^.  But  dnce  this  distnct  has  been  explored, 
first  by  Gnsebach,  and  aflerwards  by  Yon  Hahn,  it  has 
been  known  that  along  one  important  portion  of  this 
supposed  line,  directly  to  the  north  of  Macedonia  and 
southeast  of  the  modem  principality  of  Servi&  the 
hills  do  not  rise  to  any  considerable  devation,  and  that 
affluents  of  the  Margus  (Morava),  which  flows  into  the 
Danube,  and  of  the  Axius  (Yarmir),  which  runs  to  the 
^gean,  rise  close  together  in  the  upland  plain  of  Koe- 
sova,  the  scene  of  the  great  battle  in  whioh  the  Servian 
monarchy  was  overthrown  by  Sultan  Amurath  L  in 
1389.  This  watershed  may  be  regarded  as  the  northern 
boundaiy  of  Maoedonia.  But  the  extended  Umits 
whidi  have  h<rae  been  {pven  did  not  belongto  the  dis- 
trict that  bore  t^t  name  in  eaily  times.  The  original 
Macedonia  was  confined  to  the  inland  region  west  oS 
the  Axius,  between  that  river  and  the  Scardus  moun- 
tains, and  did  not  include  the  northern  portion,  which 
was  known  as  Pssonia,  or  the  coast-land  which,  togethw 
with  the  eastern  districts,  was  inhabited  by  Thracian 
tribes,  and  was  regarded  by  the  Greeks  at  the  time  of 
the  Peloponnesian  war  as  part  of  Thrace.  The  people 
of  this  country  were  not  Hellenic,  though  its  ruleia 
ultimately  succeeded  in  daiming  that  title  for  them- 
selves, at  the  Ume  when  Alexander  I.  was  admitted  as 
a  competitor  at  the  Olnnpio  games.  Hie  same  thins 
may  be  said  of  tJie  land  itself,  the  appearance  of  whi(£ 
presents  many  points  of  contrast  to  tliat  of  Oreeoe 
proper.  Instead  of  the  delicate,  bright,  and  varied 
soeneiy  of  that  countiTj  with  its  clear  atmosphere  and 
sharp  outlines,  we  find  m  Macedonia  broad  masses  of 
monntuns^xtensive  sweeps  of  lowland,  and  uniformity 
of  color.  The  climate  of^  the  inland  regions  also  is 
severe,  so  that  the  cypress  and  other  trees  which  flour- 
ish in  Greece  will  not  grow  there. 

The  river  Axius  divides  Macedonia  into  two  parts, 
the  eastern  of  which  resembles  the  neighboring  country 
of  Thrace  in  the  irregularity  of  its  surface ;  but  in  the 
western  part  there  is  a  succession  of  valley-plains,  gen* 
erally  elevated  themselves,  though  deeply  sunk  among 
the  rocky  walls  that  eurround  them.  These  lie  under 
the  flanks  of  Mount  Scardus,  and  differ  in  a  still  more 
striking  manner  from  the  country  of  Blyria  on  the 
further  wde  of  that  chain,  which  is  made  ap  of  a 
number  of  irregular,  and  usually  narrow,  river-valleys, 
separated  from  one  another  by  rugged  mountains.  The 
charactoristics  of  these  valley-plsans  are  the  well-de- 
fined basins  in  which  they  lie,  their  rich  alluvial  soil, 
and  the  river  which  waters  each  of  them  respectively, 
and  in  each  case  makes  its  exit  through  a  narrow  paa- 
sage,  which  is  its  onlv  means  of  escape.  The  northern- 
most and  smallest  or  these  is  now  called  t^e  Tettovo, 
and  fhun  it  the  main  stieam  of  ike  Axius  issnes.  At 
the  southern  extremity  of  this  a  branch  detaches  itself 
from, the  Scardus,  and  bending  southward  forms  an 
important  secondair  chtun,  which  is  continued  nntil, 
under  the  name  of  Bennius,  it  approaches  Mount 
Olympus.  This  branch,  in  the  upper  part  of  its  range, 
forms  the  eastern  boundary  of  the  second  and  most 
important  valley-plain,  that  of  Pelagonia  (now  tbe 
plain  of  Monastir)j  from  which  the  Erigon  (Gzcma) 
forces  its  way  to  join  the  Axius.  This  plain,  which  is 
40  miles  in  length  by  10  in  breadth,  and  1600  f^t 
above  the  sea,  was  one  of  the  primitive  seats  of  the 
Macedonian  race,  and  wss  suited  for  devek>puig  a  hardy 
yet  thriving  popnlation  which  might  afterwards  beoomo 
a  great  people.  Here  is  laid  the  scene  of  the  storv  of 
tiie  feundation  of  tJie  Macedonian  monarchy,  whioh 
Herodotus  has  related  (viii.  137,  138).  According  to 
this,  three  brothers  of  the  family  of  the  Temenidaa  of 
Argos,  having  entered  the  service  of  the  king  of  the 
country,  and  liaving  been  defrauded  by  him  of  their 
wages^  made  their  escape  in  a  romantic  manner,  the 
narrative  of  whioh  contains  numerous  fabulous  ind- 
denls,  and  ultimately  oonc|uered  all  Macedonia.  The 
Bouthem  part  of  this  plain  was  called  Lynoeetis,  and 
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was  the  soene  of  Uie  enooanter  between  Brasidas  and 
the  Blvrians,  which  Thuciydides  has  described  (iv.  124- 
28) ;  the  famous  retreat  of  that  general  was  made  by 
the  pass  at  its  southeastern  extremity.  Between  hyn- 
oestis  and  the  lowlands,  near  the  coast,  is  a  lake  district 
of  somewhat  inferior  devation,  which  bore  the  name 
of  Kordwa.  Again,  to  the  southward  of  PetaKonia  is 
another  extensive  plain,  &om  which  the  HaCaomon 
(Yistritza)  draws  its  waters ;  that  river  ultimately 
breaks  throiub  the  Bermian  range  behind  Berrhoea 
(Verria),  aaa  flows  into  the  Themuuc  Gulf.  The  coast 
oistriot  Detween  the  HaliaemoD  and  Olympus,  as  well 
as  the  searslopea  of  that  mountain,  formed  Pieria,  the 
arig^al  homeof  tJie  Muses.  The  chief  cities  of  Reria 
were  Pyiiiiai  where  Perseus,  the  last  king  of  Macedoa, 
was  defeatea  by  the  Romans,  and  Dium.  From  this 
neighborhood  to  the  head  of  the  Thermaio  Gulf  a  vast 
maritime  plain  extended,  which  was  intersected  by  the 
LydiBS  and  the  Axius,  as  well  as  the  Haliacmon. 

The  Scardus  chain,  which  has  been  spoken  of  as 
sepuating  Macedonia  from  lUyria,  is  the  northern 
oondnuation  of  Pindus,  and  the  two  together  form  a 
well-defined  backbone,  which  may  be  compared  to  the 
ipmaof  an  ancient  drous.  At  its  northern  extiemi^, 
where  it  rises  from  the  plain  of  Kossova,  stands  a  \ofby 
peak,  which,  to  carry  out  the  oomparison,  may  be 
called  tiie  tnela  or^oal  of  the  circus.  This  summit, 
whidi  readies  a  height  of  between  7000  and  8000  feet, 
had  no  name  in  antiquity,  but  is  now  known  by  the 
Slavonic  appellation  of  Idubatrin,  or  the  "Lovel;^ 
Thorn."  The  mountain  wall  which  starts  from  it 
presents  a  most  imposing  appearance  from  every  point 
of  view,  and  is  broken  through  at  only  one  point, 
where  the  river  now  called  Dovol,  rising  on  its  eastern 
side,  divides  it  to  its  base  as  it  flows  to  the  Adriatic. . 
Here  the  chain  of  Scardus  ends,  and  that  of  Pindus 
commenoes.  Northward  of  this  it  is  crossed  hy  two 
passes,— one  near  the  headwaters  of  the  Axius,  bo- 
tween  the  modem  towns  of  Prisrend  and  Galcandele : 
the  other  farther  to  the  south,  leading  frt>m  the  head 
of  Uie  Lacus  Lychnitis  (Lake  of  Oduida)  into  the 
Pelagonian  plain.  At  the  southern  end  of  this  plain 
another  cham  diverges  from  Scardus,  and  takes  an 
easterly  direction  through  Macedonia ;  in  the  region 
between  the  Strymon  and  Nestus  this  was  called 
Orbelus,  and  between  it  and  the  sea  lies  Mount  Pan- 
gaaus,  which  was  famed  for  its  gold  and  silver  mines. 

The  rivers  of  this  country,  notwithstanding  that 
they  are  larger  than  my  that  are  found  in  Greece 
proper,  can  hardly  be  called  navigable,  though  }»^eB 
are  floated  down  them  at  the  present  day.  The  Axius, 
which  is  the  most  important,  is  celebrated  by  Homer, 
on  aooonnt  of  its  fertilizing  water,  as  "the  fairest 
stream  that  flows  in  all  the  earth  "  (72.,  ii.  8d0),  and 
the  valley  in  which  it  runs  must  always  have  formed  a 
line  of  communication  between  the  barbarous  districts 
of  the  interior  and  the  sea.  The  point  of  demarcation 
between  the  uplands  and  the  lowlands  is  marked  by 
the  Stena,  or.  as  it  is  now  called,  the  Iron  Gate 
(Demir  K^pu)  of  the  Vardar.  Here  the  river  cuts 
through  at  right  angles  the  mountains  that  join  the 
Scardus  and  Orbdus  ranges,  and  forms  a  deep  ravine, 
through  which  it  rashes  in  rapids  for  the  distance  of  a 

Suarter  of  a  mile,  beneath  steep  difib  that  rise  to  the 
^  eight  of  600  or  700  feet  above ;  and  traoea  of  groov- 
ings  in  the  rocks  are  visible,  where  a  passage  has  been 
made  in  ancient  timea  At  the  point  in  its  upper 
oourse  where  it  receives  its  northern  tributaries,  and 
begins  to  bend  towards  the  south,  stood  the  town  of 
S<mpi,  the  name  of  which  was  changed  by  the  Byzan- 
tines into  Scopia,  or  "the  look-out  place,"  and  has 
now  been  corrupted  into  Uskiub.  The  importance  of 
this  connsted  in  its  neighborhood  to  the  pass  over  the 
S«irdus,  by  which  the  barbarian  tribes  to  the  west 
used  to  descend  into  the  more  levd  and  fertile  ooun- 
tiy,  and  in  its  oommanding  the  prindpal  lineof  traffio* 
Between  Sonpi  and  the  Stena,  at  the  confluenoe  of  the 
Azina  and  the  Ezig'W,  was  StoU,  the  ruins  of  which 


have  recently  been  discovered  by  M.  Henzey,  of  the 
French  "  Mission  de  Mao6doine.'  This  town  was  in 
Roman  times  the  meeting-point  of  four  great  roadB— 
one  from  the  Danube  by  Scupi ;  another  from  Sar- 
dioa,  near  the  modem  Sophia,  to  the  liortheast ;  a 
third  from  Heradea  (MooastirVto  the  southweet ;  and 
a  fourth  from  Thesfulonica.  The  Strymon  (Struma) 
follows  a  direction  nearly  parallel  to  the  Axins  in 
eastern  Macedonia,  and,  ailer  passing  through  the 
chain  of  Orbdus^  enters  the  rich  plaia  of  seirius 
(Seres),  and  flows  into  the  Idke  of  Bnunas  or  Oerdni- 
tis,  shortly  after  emerging  from  whidi  it  reaches  the 
sea.  On  the  shores  of  the  Lake  Pradas  were  a  num- 
ber of  lacustrine  habitations  which  Herodotus  has 
described,  oorrespondii^  in  their  general  features  to 
those  of  which  so  oousiderable  remains  have  recently 
been  discovered  in  Switzerland  and  elsewhere.  At  the 
point  where  the  Stfrmon  leaves  the  lake  was  built  the 
important  town  of  Amphipolis,  which  was  suirounded 
on  diree  sides  by  the  river,  thus  oocupying  a  very 
strong  position.  It  was  founded  by  the  Athenians  in 
437  B.O.,  and  was  valuable  on  acoount  of  its  neighbor- 
hood to  the  mines  of  Pangaaus,  and  as  furnishing  a 
large  supply  (tf  timber.  Its  pmrt,  at  the  mouth  of  the 
S^ymon^  was  called  £&m.  The  andent  oapital  of 
Miwedoma,  .^gse  or  Edeasa  (Yodena),  stood  at  the 
point  where  the  passes  from  Imicestu  and  Eordsea 
emerge  into  the  lower  country.  Its  dtuation  seems  to 
suggest  dominion  j  for,  while  it  has  at  its  Udc  idl  the 
resources  of  the  nchest  districts,  the  view  from  it  em- 
braces the  wide  maritime  plain,  the  mighty  mass  of 
Olympus,  and  a  portion  of  the  Thermaic  Gulf.  The 
dte,  which  resemUes  that  of  l^voli,  is  one  of  extreme 
beauty,  for  bdow  the  levd  table  of  land  on  which  the 
dt^  is  built  the  rook  falb  some  200  feet  in  steep  pre- 
dpioesj  and  the  river  which  passes  through  it,  a  ttibn- 
tary  or  the  I^dias,  divides  mto  a  number  of  smallef 
streams,  which  plunge  at  various  points  in  oaacades 
down  the  cliffs.  When  Philip  of  iUacedon  transferred 
the  seat  of  government  to  Fella,  Edessa  continued  to 
be  Uie  nationd  hearth  of  the  race,  and  the  burid- 
plaoe  of  their  kings.  Pella^  the  later  oapital,  ooonpied 
a  much  inferior  podtion^  being  on  low  hills  at  the  ^Ige 
of  an  extensive  marsh  in.  the  middle  of  the  maritime 
plain.  This  was  naturally  an  unhealthy  dte,  and  its 
only  strength  lav  in  its  swampy  surroundings ;  so  that 
its  neamess  to  the  sea  must  have  been  its  chief  recom- 
mendation. The  place  is  now  deserted,  but  the  name 
of  Pd  is  still  attached  to  its  vidnit^.  Iji  Roman  times 
Theesdonica  became  the  diief  centra  of  these  parts, 
which  at  all  times  it  deserves  to  be,  fbr  it  is  admiraU^ 

{)Iaced  for  purposes  of  communioation  and  trade,  as  it 
ies  on  the  innermost  bay  of  the  Thenndo  0nl£  and 
forms  the  naturd  point  of  transit  for  exports  and  im- 
ports. Its  appeanince  recalls  that  of  Gejioa,  from  the 
way  in  which  the  houses  rise  from  the  water's  edge, 
and  ascend  the  hill-sides  behind.  This  dty  was  the 
terminus  of  the  Via  £gnatia,  the  great  Roman  road 
which  joined  the  Adriatic  and  the  JBgean,  and  formed 
the  main  line  of  communication  between  the  West  and 
the  East.  Starting  from  Dyrrhachium,  it  threaded 
the  defiles  of  Illyn^  and,  passing  the  Lacus  Ijychu- 
tis,  crossed  the  Scardus  by  uie  sonthenunoat  its  two 
passes,  which  descends  on  Heradea;  thence  it  tra^ 
versed  Lynoestis  and  Eordsea,  till  it  reached  Edessa, 
and  findly  crossed  the  pldn  to  Thessdonica. 

It  remdns  to  speak  of  the  maritime  district  of 
Macedonia,  cdled  Chdddice,  which  projects  like  a 
trident  into  the  north  of  the  .^gean  between  the 
Thenndc  and  Stiymonic  Gulfs.  When  seen  on  the 
map,  it  strikingly  resembles  the  Peloponnese  in  minia- 
ture, from  its  three  southem  promontories,  with  deep 
intervening  bays,  and  the  massive  breadth  of  ground 
bom  whidi  these  spring.  The  resemblance  is  still 
further  borne  out  in  uie  lorm  of  the  mountains  and 
thdr  vegetaUon  ;  and  in  most  respects  it  oorre^ponds 
so  wdl  to  what  the  Greeks  dedied  for  their  settle- 
ments  that  we  cannot  be  surprised  at  finding  its  absM 
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fringed  with  Hellenio  ooloniea.  Several  of  these  were 
fouDded  from  Chalcis  in  Bubcea,  which  city  gave  its 
name  to  the  distnot:  bat  the  importaat  town  of 
Potidfea  was  a  Oorinthian  colony.  The  most  eastern 
iji  the  three  peninsiUas,  that  of  Aete.  is  &r  the  high- 
eet,  and  rises  from  its  isthmns  vaim  it  forms  a  steep 
central  ridge  which  gradually  attains  die  height  of 
4000  feet,  and  finally  throws  np  the  Tsst  conical  peak 
of  Mount  Athos  (6400  feet).  The  isthmus,  which  is 
about  a  mile  and  a  half  broad,  still  shows  traces  of 
the  canal  made  by  Xerxes  for  the  passage  of  his  fleet, 
in  order  to  avoid  the  dangers  oi  shipwreck  on  the 
rooks  of  Athos,  which  had  destroyed  the  expedition 
of  Mardonius.  On  the  land  side  uf  the  isthmus  stood 
the  city  of  Acanthus.  Separated  from  Acte  by  the 
Singitio  Gulf  was  the  promontory  of  Sithonia,  with 
tbe  town  of  Torone ;  and  still  farther  to  the  west,  bo- 
wnd  the  IVmmaic  Gnlf,  was  that  of  PaHene.  The 
former  of  these,  though  of  lower  elevi^on  than  Acte, 
is  intersected  by  a  woQ-marked  ridge :  but  the  latter 
is  almost  Isrel,  and  from  the  traces  of  volcanic  action 
that  are  fonnd  diere  was  called  by  the  Greeks  Phlesra, 
and  was  sud  to  have  been  the  scene  of  the  conflict 
between  the  giants  and  the  gods.  Od  the  southern 
side  of  Pallene  were  the  towns  of  Mende  and  Seione, 
and  its  isthmus  was  occupied  by  Potideea,  near  which, 
attheheadoftheToronaic  Gulf,  stood  0]ynthu&  The 
Greek  cities  on  this  coast  were  a  continual  thorn  in 
the  side  of  ihe  Macedonian  monarchs,  and  caused 
them  to  take  part  against  Athens  during  the  Pdopon- 
neoan  Wur.  The  northern  imxt  of  Chal<udice  is 
monntunoDs,  and  bo^ond  these  monntains  is  a  oon- 
ndmUe  depression,  m  which  lies  Uie  Lake  of  Bolbe. 

Hacedontft  flnt  comes  Into  notice  in  history  In  the  reign 
of  AmyntaB  (about  500s.c.)  and  in  that  of  his  son  Alexander, 
who  WM  king  At  the  time  of  Xerzes's  iuvaslon  of  Greece. 
But  whatever  historical  interest  attaehes  to  it  la  doe  rather 
to  the  great  empire  which  sprang  from  It  than  to  the  im- 
portance of  the  conntiy  itedf.  Daring  the  Peloponnesian 
War  we  notice  It  chiefly  as  it  affects  the  principal  contend- 
ing partiea,  hat  in  the  time  of  DemoetheneB  It  attracts  oar 
attention  as  famlahinR  the  keynote  of  the  policy  of  that 
statesman,  and  being  toe  proximate  cause  of  the  overthrow 
of  Greek  liberty.  After  the  Macedonian  Ehpibb  (g.  v.) 
was  saltjected  by  the  Bomans  in  168  b.c.,  the  coontry  was 
left  with  a  nominal  aatonomy,  bat  lost  its  national  nnity 
by  being  divided  into  foor  districts,  which  were  separate 
Crom  one  another  by  rigid  political  and  social  limitations. 
Before  long  it  was  reduced  to  the  fi>rm  of  a  province,  and 
this,  at  the  division  of  the  provinces  in  the  time  of  AngaBtaa, 
waa,  asaigned  to  the  senate.  Thenceforward  it  followed  the 
fiutanes  of  the  Boman  empire,  and,  after  the  i«rtition  of 
that  dominion,  of  the  eastern  branch  of  it.  In  the  time  of 
Alaric  it  was  freonently  plondered  by  the  Goths,  and  In 
the  Interval  which  elapsed  between  Justinian  I.  and  Hera- 
tilns  a  considerable  part  of  it  was  colonized  by  Slavonians. 
Daring  the  prooperons  period  of  the  great  Bulgarian 
monarchy  In  the  10th  century  a  large  portion  of  Macedonia 
was  inolnded  in  that  kingdom.  After  that  ago  extensive 
depopolation  mast  have  ensued,  for  in  the  11th  and  12th 
centuriea  colonies  of  various  tribes  of  Asiatic  origin— Uses, 
Turks,  and  PaUlnaks— were  established  there  by  the 
emperors  of  Constantinople.  In  the  partition  of  the 
Easton  empire,  which  followed  the  capture  of  thatcity  by 
the  I^tina  at  the  time  of  the  fourth  crumde,  in  1204,  AUce- 
donia  was  assigned  to  Boni&ce,  marquis  of  Honrortat,  who 
assomed  the  title  of  king  of  Salonifi.  This  kingdom  in 
tarn  was  brought  to  an  end  in  1224  by  the  Greek  d«pot  of 
^irns,  Theodore  I.,  and  by  him  a  Greek  empire  of  Theesa- 
lonica  wss  founded,  which  for  a  time  seemed  likely  to  be- 
come the  heir  of  the  Byantine  power,  bnt  afterwards  was 
merged  in  that  of  Nictea,  and  on  the  recapture  of  Constan- 
tinople by  Michael  Paleologos  once  more  formed  part  of  a 
united  Greek  empire.  In  the  latter  half  of  the  14th  cen- 
tury the  greater  part  of  Macedonia  waa  in  the  possession 
of  the  Servians,  whose  kingdom  was  now  at  the  height  of 
its  power ;  but  before  the  middle  of  the  15th  it  had  passed 
loto  the  hands  of  the  Ottoman  Turks,  by  whom  it  has  been 
held  ever  since.  At  the  present  day  the  population  of  the 
inland  part  of  the  country  is  mainly  composed  of  Bulgarian 
Christians,  mixed  with  Turks,  while  the  Greeks  occnpy 
the  coasts,  the  whole  of  Cbaloidioe,  tiie  plain  of  Seres,  and 
sooae  other  districts.  (H.  F.  T.) 

MACEDONIAN  EMPIRE,  Thb    The  attention 


of  the  Greeks  was  drawn  at  an  early  time  to  the 
danger  that  the  northern  tribes  misbt  combine  to 
invade  the  south.  Sitaloes,  the  king  of  Thrace,  spread 
sreat  alarm  hy  an  inroad  dniing  the  Pdo^cnmeman 
War,  but  Uie  real  pnil  ms  from  Macedonia  rather 
than  from  Thraoe.  The  Macedonians  had  been  gradu- 
ally pushing  their  way  down  towards  the  coast,  and, 
Uiough  Alexander  I.  waa  a  vaasal  of  Xeixea,  the  re- 
treat of  the  Persians,  478  B.a^  left  those  hardy  tribes 
free.  They  were  Htill  in  a  primitive  state,  mountain 
shepherds,  ill  clothed  and  ill  housed,  many  of  them 
dad  only  in  skins.  They  wore  the  kansia  or  broad- 
brimmed  hat ;  they  ate  and  drank  from  wooden  platters 
and  cups ;  they  differed  little  from  what  they  had  been 
when  the  fiist  Perdicoas  came  to  the  country,  when  the 
king's  wife  baked  cakes  with  her  own  hand  on  the 
heuth.  Butthe jjeasants  were  freemen,  not  serft  like 
the  PenestsB  of  Thessaly.  It  was  sUll  neoesssiy  for 
the  young  warrior  to  slay  a  foe  before  he  could  take 
his  place  in  the  tribe ;  and  Cassander  had  to  eat  in- 
stead of  reclining  at  the  banquet  of  his  father  Anti- 
pater,  because  he  nad  not  yet  killed  a  wild  boar.  The 
drunken  bouts  at  these  banquete  led  to  some  of  the 
deeds  which  are  a  blot  on  the  fame  of  both  Philip  and 
Alexander.  The  king  held  large  domainSj  and  had  a 
choioe  body  of  "companions'  around  him,  but  the 
warriors  used  much  freedom  of  speech  towards  him, 
and  the  chiefs  could  only  be  condemned  by  the  as- 
sembled host  When,  however,  any  one  was  thus  con- 
victed of  treason,  his  kindred  were  also  put  to  death. 
IS  any  blood  guilt  was  inenned,  a  dog  was  eat  in  two 
and  the  soldiers  passed  between  the  nalves  laid  oat  in 
the  open  air,  that  so  they  might  be  purified.  There 
were  still  but  few  towns,  or  even  strongholda,  to  whudi 
the  people  could  fly  when  the  Illyrians  came  in  over 
Mount  Bermius  from  the  west,  or  the  Thraraans  aoroas 
the  Strymon  from  the  east,  or  the  PsBonians  down  the 
river  Axius  from  the  north.  The  western  tribes  too 
were  at  this  time  beine  pushed  onward  into  Mace- 
donia by  a  migration  of  the  Gauls.  Arehelaus,  son  of 
Perdioeas  IL,  however,  built  forts^cnt  straisht  roads, 
and  collected  horses  and  arms.  The  cavalry  of  the 
richer  landowners  was  sood ;  but  the  foot  soldiers  were 
armed  only  with  wicker  shields  and  rusty  swords. 
Arehelaus  also  courted  the  friendship,  of  leading 
Athenian  statesmen,  philosophers,  and  poets;  and 
later  on  the  Athenian  general  Tphiorates  did  essential 
service  to  the  royal  house. 

But  the  advance  made  by  Arehelaus,  who  died  399 
B.C.,  was  almost  lost  before  Philip  IL  came  to  the 
Uirone,  and  the  kingdom  was  reduced  to  a  narrow  dis- 
trict round  Edessa,  shut  out  from  the  sea  by  Greek 
cities.  Olynthus,  the  chief  of  these  cities,  had  in  the 
reign  of  Philip's  father,  Amyntaa  H,  induced  many 

e laces  to  make  themselves  iodependent  of  the  king, 
ut  the  jealousy  of  Sparta  proved  fatal  to  the  Olynthiu 
confederacy,  and  deetrovea  what  would  have  been  a 
bulwark  against  the  barbarians  of  the  north  (379). 

Philip  himself  had  the  best  of  all  trainings,  that  of 
adversity.  During  the  reign  of  his  eldest  Iwother 
Alexander  IL,  Pelopidas  took  hoataces  for  the  fidelity 
of  Macedonia,  and  among  them  was  Philip,  then  about 
fifleen  yean  old.  He  remained  two  or  three  years  at 
Thebes,  profiting  by  literary  training,  and  above  all  by 
the  living  example  of  Epaminondas,  the  ablest  organ- 
izer and  most  scientific  tactician  of  the  age,  who  had 
trained  the  soldiers  that  broke  through  the  Spartan 
line  at  Leuctra.  When  Philip  returned  home,  his 
brother  Perdioeas  IIL  entrusted  him  with  the  govern- 
ment of  a  distncA.  where  he  or»nized  a  force  on  die 
Theban  mode).  Od  the  death  of  Perdioeas,  though  he 
left  an  in&nt  son  Amyntas,  Philip  was  called  to  the 
throne  (359),  for  the  reuni  of  achild  in  an  early  state  of 
society  means  anarchy.  Philip's  energy  soon  made  itself 
felt^  He  fortified  a  new  capital,  Pella.  safe  amidst  its 
lake-like  marshes,  from  which  he  conla  act  against  the 
ooastk  ^^reeoe  was  at  the  moment  oompletdy  disor 
ganiied.   Sparta  had  lost,  not  only  her  supremacy  orec 
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the  other  Greek  states,  but  the  ooDtxol  over  Menenia 
aad  Aioa^  whioh  leant  on  Thebes  fivde&nee  against 
ha  reyenge.  Thebes  had  mooned  o^um  from  her 
oonduct  towardfl  the  free  oitiea  of  Bcsotia,  waa  at  feud 
vith  AtheoB,  and  had  a  precarioua  hold  over  Phocis 
and  Thessaly ;  while  l^ieeealy  itself,  after  the  fall  of 
the  tyrants  of  Phero,  waa  a  prey  to  internal  feada. 
Athens  was  the  first  to  oome  into  collision  with  PhiUp, 
owing  to  her  holding  possessions  on  the  coast  of  Mace- 
donia and  Thrace,  whence  she  procured  ship  timber 
and  naval  stores.  ^  Philip  had  conciliated  her  for  the 
time  by  withdrawing  his  troops  from  Amphipolis,  her 
old  colony  in  the  bend  of  the  river  Strymon,  while  he 
was  driving  off  the  niyriaos,  and  redudng  Uie  tribes 
to  Uie  vest  as  fitr  as  the  Lake  Lychnitis.  But  Athens 
was  at  this  momuit  threatened  by  the  revolt  of  her 
allies  which  led  to  the  Social  War,  and  so  lost  the 
chance  of  reoccup;|aDg  Amphipolis  while  Philip  waa 
bnoed  in  the  interior.  The  moment  bis  hands  were 
free,  he  retook  the  place,  which  was  all-important  to 
him,  as  it  was  not  only  the  moat  convenient  maritime 
station  in  Thrace,  but  also  threw  open  to  him  all  the 
conntry  east  of  the  Stiymon,  and  especially  the  gold 
region  near  Mount  Pangeeus,  the  productive  country 
facing  the  island  of  Tbasoe ;  and  to  secure  his  con- 
onests  he  founded  a  new  thy  in  the  interior  called 
FhilippL  His  gold  coins,  struck  on  Ute  Attie  standard, 
soon  became  weU  known,  and  even  the  eariygold  coins 
of  distant  Britain  oopied  Uie  types  of  the  Macedonian 
money.  He  also  took  Fydna  and  Potidaea,  thns  de- 
priving Athens  of  her  hold  on  the  Thermaic  Gulf, 
while  the  occupation  of  Methone  opened  the  way  into 
Thessaly.  Moreover,  the  Social  War  had  not  yet 
ended  when  the  disastrous  Sacred  War  began,  which 
added  religious  to  political  enmity,  and  benefited  only 
the  aggressor  from  the  north.  The  Amphictyonic 
League  was  called  into  activity  to  crash  thePhocians, 
who  in  their  despair  seized  Delphi,  and  by  the  use  or 
its  treasures  collected  troops  enough  to  hold  Thebes  in 
check  for  some  years.  It  was  the  misfortune  of  Greece 
that  there  had  arisen  mercenary  bands,  Uke  the  oon- 
dottieri  of  medisDval  Italy,  who  hired  themselves  oat 
to  any  one  that  wotdd  employ  Uiem.  The  dtizens  be- 
came more  averse  to  service  as  dvilization  increased, 
and  the  work  of  war  was  now  done  by  alien  hands. 
Only  a  standing  army  could  face  the  standine  army  of 
Macedonia,  but  the  industrious  and  refined  citizens 
naturally  disliked  continuous  service,  and  it  waa  long 
before  even  Demosthenes  cotild  arouse  Athens  to  the 
necessity  of  the  struggle.  He  was  opposed  by  the  old 
statesmen,  by  honest  men  such  as  Phodon  (whose 
peace  ^hcy,  however  expedient  aHer  Chfflronea,  was 
impolitio  during  most  of  Philip's  reign},  and  by  others 
whom  Philip  had  bribed — £at  he  loveid  to  plough 
with  a  silver  plough-shaie."  The  Sacred  War  gave 
Philip  a  pretenoe  for  interfering  on  behalf  of  the 
Delphic  god.  He  drove  the  I^ocian  mercenaries 
from  Thessaly,  incorporated  t^e  excellent  Thessalian 
cavalry  in  his  army,  and  gained  a  good  naval  position 
on  the  Gulf  of  PagassB  (Volo),  thegreat  inlet  and  outr 
let  for  the  trade  of  the  count^.  Taia  also  opened  the 
way  to  Eubcea,  for  the  possesion  of  which,  however, 
Athens  struggled  hard.  It  was  on  the  Gulf  of  Pagasse 
that  Demetnas  was  afterwards  founded,  which,  with 
Ghalcis  and  Corinth,  became  the  "fetters  of  Greece." 
Philip  also  laid  a  strong  hand  on  £pirus,  occupied 
Acamania,  won  over  the  ^toliaus  hy  the  gift  of  Nan- 
pactuB,  and  thus  hemmed  in  Athens  on  tlw  land  nde. 
It  is  tme  that,  when  fae  marched  on  lliennopylsB,  B.a 
862,  a  sudden  efibrt  of  the  Athenians  raablea  them  to 
reach  the  pass  in  time  to  arrest  his  progress,  and  save 
the  Phodans  for  a  while :  but  Philip  had  now  a  large 
seaboard,  and  he  proceeded  to  increase  his  fleet,  to  ex- 
tend his  dominion  in  Thraoe  on  both  sides  of  the  He- 
brus.  and  seciue  it  by  the  foundfttion  of  Pbilippopolis, 
Oalybe,  Beroea,  and  Alexandropolis,  while  the  Greek 
colonies  along  the  Emdne  up  to  Odessns  sought  his 
alfijuMS.  There  WIS  worse  to  oone,  fiv  Phflipby  the 


year  347  had  destroyed  Olynthus  and  thirtj-one  other 
free  dties  in  Chahaaioe,  and  add  their  inhmbitants  as 
slaves,  a  calamity  sndi  as  had  not  happened  since  the 
invasion  of  Xerxes.  This  strode  terror  into  all  the 
south  countiy,  and  we  find  Isocntes,  onoe  the  cham- 
pion of  Panhellenic  freedom,  vrodamiing  Philip  the 
arlnter  of  Gteeoe,  and  advinug  him  to  use  nis  power  for 
the  purpose  of  conquering  Persia.  He  foima  HmtwJf 
bittuiy  decdved,  and  '*  that  dishonest  victory  at  Chse- 
ronea,  fatal  to  liberty,  killed  with  report  that  old  man 
eloquent"  The  Thebana  were  still  unwilling  to  com- 
bine with  Athens,  and  even  called  in  Philip  to  end  the 
Sacred  War.  This  gave  him  the  command  of  Ther- 
mo^ylte,  and  the  means  of  marching  into  Boeotia  and 
Attioa,  while  the  destrucdon  of  the  Phodans  spread 
the  terror  still  more  widely.  Philip  now  became  the 
recognized  rdi^ous  leader  of  the  Amphictyonic  Leagne, 
and  bemi  to  mterfere  aothoritativcny  in  the  Pdopoo- 
nese.  He  was  also  preparing  to  master  the  Bosplwrns 
and  the  HeUespont,  the  outlets  from  the  Euxine  into 
the  .^Hgean,  through  which  the  main  supplies  of  oom 
came  from  the  country  north  of  the  Euxioe  to  Athens, 
which  therefore  laid  great  stress  on  the  possession  or 
the  Chersonese.  Once  again  Athens  gained  a  suooeas 
when  she  sent  Pbocion  to  relieve  Byzantium  from  his 
attack  (339).  The  Greek  dties  b^an  again  to  lean  oa 
her,  and  her  trade  increased  owing  to  tne  deetruction 
of  Olynthus  by  Philip,  and  of  Sraon  by  the  Peiinan 
king  Ochos.  The  Greeks  too  began  to  see  that  Philip's 
allies  were  being  swallowed  up  one  by  one.  Philip 
himself,  when  returning  through  the  passes  of  Hsemns 
frx>m  an  attack  on  the  Scythian  King,  who  ruled  between 
the  mountains  and  the  Danube,  suffered  heavily  from 
a  surprise  by  the  TribaUi.  But  a  second  Sacred  War 
agfunst  the  Locrians  of  Amphissa,  caused  by  ..^jschines'a 
troublesome  activity,  again  brought  Philip  into  the 
heart  of  Greece.  He  fortified  Elatea  in  Phocia,  and 
demanded  a  passage  throuebBceotia  to  attack  Athens. 
On  this  Demosthenes  won  nis  greatest  triumph,  when 
he  induced  Thebes  to  join  in  the  sb-uggle  for  freedom 
and  independenoe ;  and,  though  the  patriots  were  de- 
feated at  Ohaeronea,  338  B.O.,  yet  their  blood  was  not 
shed  in  vain;  their  example  has  told  on  aU  future 
time.  Philip  used  his  victory  moderately,  for  he 
wished  to  leave  Greece  quiet  behind  him  when  he 
crossed  into  Asia  to  assail  the  great  king.  He  garri- 
soned the  dtadel  of  Thebes,  and  demanded  from  Athens 
an  acknowledgment  of  his  leadership  in  the  national 
war  against  Darius;  and  a  congress  at  Corinth  recog- 
nized nim  as  its  chief,  and  arranged  what  contingents 
were  to  be  sent  from  each  state.  His  assassination  in 
336,  at  the  early  age  of  forty-seven,  hardly  delayed 
the  execution  ot  ^e  plan,  for  he  was  succeeded  by 
Alexander,  who  oimibinMl  the  qualities  of  a  king  of  the 
heroic  ages  with  all  that  Greek  training  could  give. 
Though  the  Macedonians  had  a  dialect  of  their  own, 
yet  they  had  neither  language  for  communicating  with 
others  nor  any  literature  except  what  they  derived 
from  Greeks,  and  Philip  had  taken  care  to  give  his 
son  even  a  better  training  than  he  had  received  h^- 
self.  Alexander  was  also  as  prompt  and  cruel  as  his 
father.  ^  He  at  once  rid  himself  of  his  ooudn  and 
brothei^in-law  Amyntas  and  other  kinsmen  and  pos- 
sible competitors  for  the  throne,  or  persona  otherwise 
dangerous.  Then  he  dealt  some  heavy  blows  agtuust 
theliarbarians  east,  north,  and  west,  some  of  whose 
chiefs  he  took  for  fnrdier  security  with  him  into  Ada, 
He  was  just  south  of  ]jake  Lychnitis,  on  the  western 
dde  of  the  range  of  Soardus  or  Piodus,  when  the  news 
reached  him  that  the  exiles  had  roused  Thebes  to 
arms,  and  were  besieging  his  garrison  in  the  Cadmda 
or  citadel.  Striking  through  a  cleft  in  the  main  range 
of  mountains,  through  which  the  Devol  flowa,  and 
marching  south  along  the  Haliaemon  and  over  the 
Cambunian  ridge,  which  joins  Pindus  to  Olympus,  he 
reached  Bcsotia  in  less  than  a  fortnight,  stormed 
Thebes,  sold  the  dtizens  as  slaves,  and  destroyed  the 
pliioe.  The  dtadel  alone  remained  as  a  Macedonian 
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ibrtxess,  until  GaaBauder  rebuilt  the  dty.  Amidst  the 
general  tenor,  Alexander  thought  it  viaeet  to  follow 
uia  father's  policy  here  alao,  and  be  content  with  his 
deotioD  as  captain-general  by  the  ooDgreu  of  Corinth. 

"Bia  left  Antapater  m  leKODt,  uid  at  once  croBBed  the  | 
HelleqKHit  to  Beetus  in  the  apring  of  334,  before  the ' 
Pernan  fleet  was  ready  to  intercept  him,  or  the  main ' 
Peioan  army  had  been  embodied.  What  information , 
had  he  aa  to  the  regions  beyond  the  Taurua  and  be- 
yond the  Tigris,  and  still  more  aa  to  the  neat  tableland  ' 
of  A^  extendinefrom  Pona  to  the  Indus?  He  had  i 
the  Anabatis  of  Xenophon,  and  perhaps  the  Persian 
history  of  Ctesias,  but  he  must  have  relied  mainly  on 
information  derived  from  Greeks  who  had  beep  in  the 
Pezoan  service,  or  who  had  traded  in  the  interior. 
But  he  knew  one  thing  for  certain,  that  no  force  in 
Asia  could  resist  Philip  a  Teterui  army.  Philip  had 
formed  the  local  battalions  of  militia  into  the  phaladx, 
arrayed  sixteen  deep,  and  aimed  with  long  two-handed 
I^ee  {aarmce);  and  this  steady  body  of  pikemen, 
with  the  veteraoa  in  the  ftont  ranks,  bad  home  down 
on  the  open  plain  of  Chwronea  the  resistance  of  the 
Qreek  hoplites,  who  were  only  armed  with  a  much 
shorter  spear.  The  phalanx  was  supported  on  the 
flanks  by  the  light  innntry  of  the  guard  (h]/paansts), 
by  targeteeis  {pekcuts)  trained  afW  the  plan  of  Iphi- 
crates,  bv  Ught  lancers,  and  by  a  strong  body  of  heavy 
cavalry,  headed  by  the  king's  companions,  and  fighting 
with  the  short  thrusting  pike.  It  was  the  charge  of 
the  cavalry  led  by  Alexander  in  person,  at  the  head  of 
the  "agema"  or  royal  aquadron,  that  decided  all  his 
battles.  It  aeems  atran^,  however,  to  us  to  hear  that 
the  men  bad  neither  Baddies  nor  stirrupa,  nor  were  the 
hoiBcs  shod.  The  fine  native  army  was  largely  rein- 
forced fay  barbarian  archers,  darters,  and  slingeia,  and 
hy  laments  of  Greek  mercenaries;  and  thia  sys- 
tematio  combiiuition  of  different  arms  and  kinds  of 
troops  was  supported  by  field  and  siege  artillery  of  an 
improved  type.  Later  on,  when  the  main  Pcraian 
army  was  raoken  up,  Alexander  added  to  the  number 
of  bght  troops,  and  made  the  regiments  smaller  and 
more  flexible.  Philip  had  moxdded  bis  country  into  a 
military  monarchy,  and  turned  the  nobles  into  a  caste 
of  officers.  All  ita  strength  waa  devoted  to  the  one 
object  of  war,  and  it  became  for  the  time  an  overmatch 
ftir  all  itfl  neighbors.  On  the  other  hand,  Persia  had 
d^mred  the  subject  peoples  of  national  Ii&  and  spirit ; 
the  retreat  of  the  Ten  Thousand  had  shown  how  use- 
leas  her  native  leviea  were,  and  now  her  defence  rested 
almost  entirely  on  a  force  of  Greek  troopa  under  the 
able  Bhodian  general  Memnon.  The  Orientals  fought 
mainly  with  miaailea,  and  were  little  suited  for  close 
combat  hand  to  hand.  The  Persian  satraps,  however, 
had  around  them  some  choice  horsemen,  armed  with 
miaaile  javelins  and  with  acimitars  ]  and  they  insisted, 
againat  Memnou's  advice,  on  fighting  at  the  Oranious, 
which  flows  northward  from  Ida  into  the  Propontis, 
but  is  everywhere  fordable.  A  aharp  cavalry  action  at 
the  passage  of  the  river  (3S4  b.o.)  gave  Alexander  all 
Aaa  Minor,  and  the  oom^deteneas  of  hia  victory  might 
seem  to  justiiy  Livy'a  aaying  that  he  "  did  but  dare  to 
despise  an  empty  snow,  and  the  words  attributed  to 
his  nncle,  Alexander  of  Epirua,  that  he  himself  had 
found  the  men's  chamber  m  Italy  while  bis  nephew 
had  found  the  women's  in  Asia.  The  Greeks  had 
long  been  conscious  of  their  superiority.  "  Tbey 
might,"  aaid  Aristotle,  "  govern  the  world,  could  tbey 
but  oomlnne  in  one  political  aociety."  A^esilaus  of 
Sparta  and  Jason  of  Pherse  had  i^ready  plaoned  the 
aUack  on  Persia,  and  the  liberation  of  the  Asiatic 
Gredca ;  and  Alexander  acted  in  the  full  conatnouaneaa 
that  be  was  extttding  Greek  role  and  dviliaiUion  over 
the  East  At  the  newa  of  the  battle  on  the  Graniong. 
Sardis  surrendered.  It  waa  the  centre  to  which  all 
the  routes  converged,  but  Alexander  did  not  (hke 
CyroB  the  younger)  at  once  push  on  into  the  heart  of 
the  empire  alon^  the  great  road  that  led  from  Sardis 
to  Sosa.  His  olgeot  ma  to  secure  a  firm  base  of  opeor 


tion&  hy  oocnpying  the  Une  of  coast  round  the  .^Igean, 
and  forcangthe  Phoenician  fleet  in  the  Persian  service 
to  retire.  The  Greek  colonization  of  Asia  Minor  bad 
prepared  the  way  for  him  ;  the  Greek  cities  along  the 
western  and  wmthem  coast  threw  open  their  ^tea,  and 
Alexander  restored  UiMr  popular  oonstitabons.  He 
even  recognized  the  Lymn  confederation.  M«unon 
was  only  able  to  oi^mze  a  resistanoe  at  Miletus  and 
Halicamassus.  But  nis  real  plan  was  to  put  troops  on 
board  his  ships  and  raiae  Greece  a^inst  the  Mace- 
donian yoke,  especially  as  the  Athenian  fleet  was  atiU 
more  than  a  match  for  that  of  Alexander.  But  when 
Memnon  died  there  waa  no  one  left  to  carry  out  this 
able  plan,  and  Darius  threw  away  his  best  chance  by 
recalling  the  troops.  Then  Alexander  marched  up 
northwards  from  Lycia  througli  Pisidia  and  Phryeia  to 
Gordion  on  the  Sangarius,  whence  the  main  road  led 
east  across  the  Halys  and  through  Cappsdocia  to 
Cilicia,  between  the  paaaea  of  Mount  Taurus  and  those 
of  Mount  Amanua.  Here  Darius  tried  to  throw  his 
army  across  the  Greek  line  of  oommunication  with 
their  auppUea,  but  his  host,  crowded  together  in  the 
narrow  ground  on  the  river  Pinaroa  near  lasua,  waa 
hopeleaaly  defeated.  The  modem  name  of  the  Gulf 
of  lasus,  **  Iskendcrun, "  still  preserves  the  memory 
of  Alexander.  Then  Fannenio,  Alexander's  second 
in  command,  pushed  on  and  took  Darius's  treasures 
and  stores  at  Damaacua.  A^ain,  however,  Alexander 
deferred  his  march  inland  till  he  had  mastered  Pha>- 
nicia  and  Egypt,  and  so  gained  the  command  of  the 
sea  in  the  eastern  baain  of  the  Mediterranean.  Only 
the  brave  freemen  of  two  fortified  cities.  Tyre  and 
Gaza,  held  out :  and  when  the  Phcenidan  and  OypriMi 
fleet  transferred  its  allegianoe  to  the  invader  thw  only 
effective  weapon  waa  wrested  from  the  bands  of  the 
Peinana.  The  occupation  of  Cyprus  and  Egypt  had 
been  one  of  the  boldest  conceptions  of  the  age  or  Peri- 
cles and  Cimon,  and  its  success  would  have  secured 
the  supremacy  of  Greek  commerce.  As  the  Permans 
had  persecuted  the  Egyptians  for  their  worship  of 
ammals^  Egypt  welcomed  the  deliverer,  and  recog- 
nized bun  as  the  son  of  Ammon;  while  the  Greek 
colonies  of  Cyrene  and  its  Pentapolis  sent  to  tender 
submission.  Alexandria  was  founded  on  the  seaboard 
as  a  new  centre  of  commerce,  f^m  which  it  waa  easy 
to  communicate  with  the  Government  and  with  au 
parts  of  the  empire.  The  protecting  island  of  Pharos 
gave  the  means  of  forming  two  good  harbors  on  a  coast 
elsewhere  harborless ;  while  lake  Mareotis,  communi- 
cating by  canals  with  the  Nile,  enabled  produce  to  be 
eaoly  brought  down  from  the  interior. 

At  last  the  time  was  come  for  delivering  the  final  blow 
to  Persia.  Alexander  passed  the  Euphrates  at  Thap- 
aacua  ("the  paaaage"),  and  then  marched  northeaat 
through  the  hilly  count^  of  Niribis,  to  avoid  the  hot 
desert  of  Meaopotamia.  He  creased  the  Tigris  unop- 
posed, and  defeated  Darius'  s  hosts  at  Gaugamela.  The 
long  atmggliB  of  two  hundred  years  between  Greece  and 
Persia  was  at  an  end.  The  -nchny  oonverted  Alexan- 
dra into  the  neat  king,  and  Darius  into  a  fiigitive  pre- 
tender; and  Babylon  and  Snsa  submitted.  AtBabvlon 
Alexander  sacrificed  to  the  native  gods,  as  he  had  done 
^where,  and  this  admixture  of  the  reli^ons  of  aU 
countries  largely  influenced  the  latra  phases  of  heath- 
enism. The  priests  recognized  the  Greek  kings,  and 
the  later  cuneiform  inscriptions  commemorate  Seleucus 
and  AnUochus.  When  Euemerua's  view  spreadj  that 
the  gods  were  only  deified  men,  a  fusion  of  rebgiona 
became  atill  eaaier.  The  worship  of  the  Sun-god  and 
of  Oairis,  the  god  of  the  dead  (especially  under  his 
Grecized  form  at  Sinope  as  Serapis),  extended  far 
and  wide.  In  adminmering  these  oonntries,  Alex- 
ander separated  the  dvil,  muituTt  and  financial  fiino- 
Uons^  and,  where  natives  were  left  in  offiocj  entrusted 
taxation  and  military  command  to  Maoedomans.  The 
great  power  of  the  satraps  bad  weakened  the  central 
government  of  Perwa,  and  Alexander  bad  adopted  a 
wiser  plan,  but  his  generals  restored  the  old  aysUm 
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after  his  death.  The  Permon  treasures,  dispened  1^ 
the  oonqaest,  gave  a  fresh  Btimnlus  to  oommeroe, 
especoalb' as  Persia  was  rich  in  gold,  which  wsis  soaroe 
in  die  West  Alexander  had  already  prepared  the 
way  for  a  universal  currenqy  by  coining  silver  di- 
drachms  and  tetrad rachms  after  the  Attic  standaid, 
which  beoaine  curreot  coinage  over  most  of  the  East; 
the  Ptolemies,  however,  adopted  the  PbcBniciaD  stand- 
ard for  E^ypt  Up  to  this  point  the  countries  oon- 
giiored  admitted  oi  beinK  more  or  less  assimilated  and 
Hellenized ;  but,  when  Alexander  penetrated  through 
tbe  passes  that  led  up  to  Persepolis  in  Persia,  and 
thenoe  to  Ecbatana  in  Media,  and  again  north  to 
secure  the  defiles  that  led  down  to  the  Caspian,  and  so 
skirting  tho  southern  flank  of  the  range  of  Elburz  to 
HecatompyluB  in  Parthia,  the  centre  or  tbe  roads  lead- 
ingto  Hyroania  (at  the  souUieast  of  the  Caspian), 
to  Baotria,  and  to  Ariana,  and  then  firom  Kandahar 
northwards  to  Cabul,  and  through  the  mighty  range 
of  the  Hindu-Kush  to  Bactria  (Balkh)  south  of  the 
Oxus,  and  Sogdiana  (Bokhara)  between  that  river  and 
the  Jaxartes,  and  at  last  as  far  as  the  Indus  and  the 
Puigab,  his  route  lay  through  tribes  that  stilt  possessed 
their  native  strengtb  and  power  of  resistance  to  foreign 
influence,  thoueb  for  the  moment  overborne  by  the 
superiority  of  the  Western  arms.  Alexander  saw  the 
danger,  and  met  it  by  settling  Qreek  colonists  in  new 
cities  which  were  to  serve  as  milit^  posts,  de^ts  of 
commerce,  and  centres  from  which  to  Hellenize  ihe 
coontiy  districts ;  and  many  of  them  are  still^mpor- 
tani  points  in  the  East,  though  the  desert  has  spread, 
and  robber  hordes  have  stopped  some  of  the  old  cara- 
van routes.  Such  places  are  Merv,  Herat,  Kandahar, 
Cabul,  Samaricand,  Khojend.^  Bactria  and  Sogdiana 
were  to  serve  as  a  frontier  agunst  tbe  wild  hordes  of 
the  north,  and  thus  Alexander's  measures  determined 
the  fortune  of  Transoxiana  for  oeDturie».  Some  native 
rulers  also  were  left  to  form  a  sort  of  barrier  in  front 
of  the  empire  to  the  north  and  east  Alexander  laid 
the  main  stress  on  securing  tbe  great  rivers,  the 
Euphrates  and  the  Tigris,  the  Oxus  and  Jaxartes,  tbe 
Indus  and  Hydaspes.  In  Greece  itself  the  Mjwedo- 
nian  kings  upheld  tyrants  or  oligarchies,  but  here 
freer  municipal  constitutions '  were  allowed  to  attract 
colonists.  Alexander  ftirther  planned  to  fuse  tbe 
noble  Persian  race  with  the  Greeks  intennairiage, 
and  by  giving  the  Persians  equal  lights  in  die  army  and 
the  administration.  Common  service  in  these  was  the 
bestmeansforHellenizing  the  natives.  Thiswasamore 
generous  nlan  than  Aristotle's  advice  as  to  the  way  of 
ruling  barbarians  would  have  led  to ;  but  Alexander 
saw  that  the  Eastern  peoples  were  not  barbarians  like 
the  Illyrians.  The  culture  of  Egypt  reached  far  back ; 
the  astronomy  and  art  of  Babylon  could  not  be  despised ; 
the  religions  of  Persia  and  India  afi'orded  matter  of  in- 
terest to  Greek  inquiry.  These  lands  of  ancient  civ- 
ilization might  teach  as  well  as  learn  something  from 
Greece.  The  Eastern  nations  responded  to  the  touch, 
and  Persian  legend  to  this  day  preserves  the  name 
of  Iskander  among  the  names  of  their  national  heroes. 
Alexander's  conquests  were  to  be  justified  by  the  result 
by  tbe  union  of  East  and  Wegt,  and  the  difl'usion  of 
Western  civilization  over  Asia.  Even  India  should 
feel  sometbiog  of  the  new  influence.  Alexander  would 
have  made  the  nations  into  one.  An  old  writer  says, 
"The  elements  of  the  nations'  lives  were  mixed  to- 
gether as  in  a  love-cup,  and  tbe  nations  drank  of  the 
same  cup,  and  forgot  weir  old  enmity  and  their  own 
weakness^'  (Pint,  J)e  Fort  Alex.A.  6).  There  is,  it 
is  truBt  a  reverse  to  the  picture.  The  oppressive  con- 
duct 01  many  of  the  Macedonians  thus  suddenly  put 
into  power  was  an  evil  omen  of  what  might  happen  if 
their  dhief  was  removed ;  and,  if  the  East  was  becom- 
ing Hdlenized,  yet  Alexander  becam^  in  turn  Oriental- 
ized. Could  he  remain  a  Weetem  king  and  also  an 
Oriental  despot?  a  Greek  and  a  Persian  ?  It  might  be  good 
policy,  but  Philip's  old  generals  could  not  help  showing 
their  disgust,  sod  GUtus  and  others  paid  tor  it  with 
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th&x  lives.  The  Greek  states  also  fdt  the  difference- 
Jnsb  before  his  death  Alexander  required  tfaent  to 
wonhip  him  as  a  god,  and  without  any  regard  to  the 
rules  agreed  on  at  we  congress  of  Cminth,  forbade  the 
federal  mecrtiiigs  of  the  Adueans  and  Arcadians,  and 
issued  a  decree  restoring  all  exiles  to  the  various  states. 
Greece  became  praotioiuly  a  province  of  tbe  Eastern 
empire,  and  the  patriots  who  had  maintained  the  fight 
for  fireedom  were  more  than  justified  by  the  ruin  that 
came  on  Greece  through  Alexander's  suoceesois.  Even 
if  he  himself  had  not  oeen  spoilt  by  success  and  abso- 
lute power,  yet  he  was  but  a  lucky  accident  And 
though  the  Hellenizing  influence  spread  over  much  of 
the  East  in  a  way  to  which  there  has  been  but  one 
parallel,  the  mixture  of  German  and  Roman  elements 
when  the  baibarUns  mvaded  tJie  empire,  yet  Alexan- 
der's conquests,  while  they  Hellenized  JUsk,  tended  to 
Asiatize  Hellas;  they  put  an  end  to  the  gcmuine  Hel- 
lenic spirit,  to  its  productive  genius  and  consummate 
literai7  and  artistic  excellence  as  well  as  to  its  political 
freedom.  The  New  Comedy  shows  bow  national  life 
and  public  interests  had  died  out ;  with  all  its  fine 
t^ycnologioal  analysis  it  does  but  dwell  on  the  charac- 
ters and  situations  of  daily  life  and  purely  domestic 
feelings.  But  the  braggart  soldier  is  now  a  common 
character  in  the  play,  and  slavery  plays  a  greater  part 
than  ever.  Last  of  all,  .iMexander  marebc»d  along  the 
Cabul  river,  and  through  the  pass  of  Jelalabad  to  the 
paasAM  of  the  Indus  by  Attock ;  but  when  he  reached 
the  Hyphasis  (SutieJ)  the  weary  troops  refused  to  anm 
it  and  press  on  to  the  Ganges.  He  then  sentNeuchus 
down  tne  Indus,  to  sail  round  to  the  mouth  of  the 
Euphrates,  and  explore  a  route  for  traffic  across  the 
Indian  Ocean.  Nearchns  profited  by  the  monsoons, 
which  thus  became  known  to  the'  Greek  s^ors. 
The  king  himself  went  down  the  river  to  see  the 
great  southern  oosan  with  its  strange  tide,  and  he 
planned  that  an  Alexandria  on  the  Indus 
should  communicate  with  the  Alexandria  of  tbe 
Nile  valley  by  an  intermediate  harbor  on_  the  Eu- 
phrates. He  further  planned  the  ciroumnavis&tlon  oi 
Aralna,  if  mit  of  Airioa  also,  and  a  voyage  to  tne  north 
of  the  Gaqnan.  _  At  the  same  time  IVUieaa  of  Mar- 
seilles was  exploring  the  British  and  Baltic  seas.  Hub 
enlarged  and  systematic  exploration  of  the  earth,  com- 
bined wiUi  increased  means  of  communication  among 
ite  inhabitanto;  was  beneficial  to  dvilieation,  if  we  may 
define  growth  m  civilization  as  growth  in  the  amount  of 
services  rendered  to  each  other  in  civil  society.  The  re- 
cord kept  by  Alexander's  quartermasters  (bematuto}) 
of  the  length  of  his  marches  gave  succeeding  geogra- 
phers important  information ;  and  it  was  more  useful 
to  Eratosthenes  than  the  vague  descriptions  in  tbe 
historians,  who  were  striving  afler  literary  effect,  and 
some  of  whose  accounts  were  very  legendaiy,  fi» 
legends  soon  clustered  round  the  name  of  uie  grwt  con- 
queror. Alexander  seems  also  to  have  had  a  deaori^ 
tton  {ana^raphe)  of  tbe  empire  drawn  out  Aftor  his 
return  through  the  desert  of  Baluchistan^  alcnog  the 
Indian  Ocean,  he  devoted  himself  to  consolidating  the 
internal  administration  and  checking  the  oppresoon 
exenused  by  bis  officers ;  but  he  was  planniiu;  new  con- 
quests in  the  West,  from  all  parts  of^ which  he  bad  re- 
ceived ambassadors,  when  he  died  of  marsh  fever  at 
Babvlon  (323  b.o.),  at  the  early  age  of  thirt^^-two. 

All  attempts  to  keep  his  empire  together  iuevitaUy 
failedj  but  ms  work  was  done,  since,  whether  for  good 
or  evil,  the  Helloiising  of  the  East  deteimined  the 
whole  course  of  history.  Tlie  arn^  resolved  that  his 
child  (not  yet  born)  by  his  Baetrian  wife  Boxane,  and 
his  imbecile  half-brother,  Philip  Arrdsras,  should  beai 
rule  jointly.  First  Perdiccas^  was  named  regrat,  but 
the  generals  began  to  combine  against  him,  ana  he 
perished  in  trying  to  reduce  to  obedience  Ptolemy,  tbe 
satrap  of  Egypt,  the  man  who  saw  most  clearly  and 
earliest  thetendencyof  events.  Then  Antipater,  who 
had  with  difficulty  defeated  the  gallant  attempt  of  the 
Greeks  under  the  leadership  of  Athens  to  regain  their 
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Iteedoin  in  the  Lamian  War,  was  made  regent.  On 
hia  deathbed  he  transferred  the  office  to  Polysperohon, 
who  soon  proved  unequal  to  hia  taak,  and  even  gave 
ap  Phodon,  Uie  leader  of  the  Macedonian  inxty  at 
AUienB,  tocuath.  Antigonns,  Uie  oommander-in-ducf 
in  Asia,  destroyed  Knmenes,  who  was  fiuUifiii  to  the 
royal  house  bat  was. a  Oreek  from  Cardia  and  not  a 
Macedonian.  He  then  tried  to  reunite  the  satrapies : 
but  Ptolemy  of  £kypt,  Iivsiniaohus  of  Thrace,  ana 
Seknicns  or  Bal^lon  oombined  with  Cassander  of 
Maoedon  gainst  him,  and  he  fell  (301  B.c.)  at  the 
battle  of  fpsTia  in  Phryg^a.  This  decided  the  final 
break  up  of  the  empire.  Several  native  piincea  re- 
tained their  dominions  and  formed  a  kind  of  neutral 
tone  between  the  new  kingdoms,  and  the  Getse  on  the 
Danube  maintuned  themselves  sfiUDSt  Lj'simachus. 
The  oust^naiT  ftuds  in  the  royaihouse,  and  its  in- 
trignsB  with  the  gmends,  soon  led  it  to  destruction. 
Bozaoi^  the  mother  of  tj^e  child  Alexander,  began  by 
murdering  Alexander's  other  wife  Statira,  the  cuiugh- 
ter  of  Darius.  AJexander's  Epirote  mother  Olympias 
killed  Philip  Aridasus  and  his  wife  Eurydice,  and 
Oassander  killed  Olympias  herself,  and  afterwards 
Roxane  with  her  son.  There  were  similar  feuds  and 
murders  in  the  honses  of  all  Alexander's  suooessors, 
except  die  eariy  Antigonids.  Their  maniagesj  like 
those  of  Philip  and  Alexander,  were  of  a  very  Onental 
diuaotw;  and  "in  these  fiunilies,"  says  Plutarch, 
".murders  of  sons,  mothers,  and  wives  were  frequent, 
mnrdezs  of  brothers  wero  even  common  as  a  necessary 
IjreoMitaon  safo^."  The  genonb  assumed  the 
title  of  king  aft«  Demetrins's  defeat  of  Ptolemy  off 
Cyprus  (307  B.O.),  and  their  example  was  followed  by 
A^hodea  at  Syracuse,  and  Dionjnius  at  Heraclea  on 
the  Euxine.  Demetrius,  after  hia  &tber's  death  at 
Ipsna,  fled  to  Greece,  and  occupied  much  of  the 
oonntry.  Hia  viceroy  in  Boeotia  was  the  historian 
HieronymuB  of  Cardia,  the  friend  and  4*ellow-citizen 
of  Eumenea.  Demetrins  for  a  dme  even  gained 
Macedonia,  but  his  Oriental  rule  disgusted  the  people, 
and  he  had  to  fly  to  Seleucus,  who  married  his  daugh- 
ter Stratonice.  Seleuons  detained  him  under  honora- 
ble guard  till  his  death,  perhaps  with  aome  idea  of 
umne  his  help  if  the  bahmoe  of  power  should  again 
be  tE^tened.  When  an  empire  breaks  up,  old  geo- 
graphical relations  make  themselves  felt,  tne  great 
masses  and  divisions  of  the  land  exert  their  influence 
and  affinities  of  race  begin  to  show  their  old  power, 
the  natural  boundaries  of  mountun  and  river  tend  to 
reappear ;  and  so  it  proved  now.  After  Cassander'a 
death,  and  the  defeat  of  Lyaimaohos  by  Seleucus, 
Seleucus  reoiganized  Asia  by  breaking  up  the  twelve 
large  aatrapics  into  more  than  acventy  districts  of  a 
more  manageable  size.  Ho  then  crossed  to  Europe  to 
reunite  Macedonia  to  Asia,  but  was  murdered  by 
Ptolemy  Cmmnus,  eldest  son  of  Ptolemy  of  Egypt — 
who  had  chosen  his  second  son  Pfailadelphus  as  hia 
heir  inMead  <^  the  wild  Onraunus.  Seleucus'a  death 
ended  the  generation  of  Alexander's  eenerala.  A 
new  iMate  of  things  followed.  Oeratmus  feU  in  battle 
against  the  invading  Gauls,  whose  migrations  gave  a 
final  Mow  to  the  old  syatem.  Part  of  tne  Gauls  passed 
on  into  Greece,  where  the  free  states  destroyed  them, 
while  others  crossed  into  Asia  and  occupied  the  country 
named  from  them  Galatia,  276  B.o.  Lastly,  after 
Pyrrfaus  of  Epirus,  whose  sister  Deidamia  married 
Demetrius,  had  more  than  once  nearly  gained  pos- 
session of  Maoedonia,  Antigonns  Glonataa,  the  son  of 
Demetrius,  finally  secured  the  snooeaaion,  and  restored 
the  wasted  realm  to  the  mnlion  one  of  the  great 
kingdoms  by  the  ride  of  JSgvpt  and  Syria.  The  last 
stnin;le  of  Athens  against  nim  in  the  war  of  Ghre- 
momdes  (a  pupil  of  Zeno  of  Citium)  proved  fruitless. 
He  alao  regained  the  Macedonian  nontaer  on  the  ride 
ot  Epirnsaaithadbeen  in  Philip's  time,  and  die  Aons 
became  the  boundary  towards  the  Dardaniana  on  the 
northwest.  Of  the  kingdom  thus  restored  his  family 
ntained  poaseaBion  tiH  Fcneua  was  overthrown  by  the 


Bomans  at  the  battle  of  Pydna  (168  b.o.),  but  the 
later  kings  wasted  their  strength  in  useless  wars  in 
stead  of  aoing  what  might  have  been  done,  conquer- 
mg  Mid  Hellenizing  the  countxy  up  to  the  Danubeu 
TS»  Epuote  kings  Alexander  and  FVrrhus  had  strivm 
to  finmd  a  new  militaiy  empire  in  Italy,  Imt  io  vain. 
The  Apennines  can  be  seen  ^m  the  coast  of  Epirns, 
and  these  kings  were  always  sbretching  eager  hands 
over  the  sea  to  the  new  lands  in  the  West,  but  thrir 
power  proved  unequal  to  the  task,  and  Pyrrhus's  pori- 
tion  in  history  is  mainly  important  because  his  ex- 
pedition brought  Greece  ana  Italy  into  close  oonneo- 
tion.  His  geniality  of  character  impressed  his  con- 
temporaries, and  has  left  its  impress  on  Roman  ud 
Greek  legend. 

In  Ama  Seleucus  had  in  vun  tried  to  preserve  the 
most  easterly  provinces,  for  the  ^uitern  nature  had  at 
once  begun  to  react  affainst  the  Macedonian  conquest, 
and  the  Seleudd  kingdom  hod  no  trac  oentn  or  natural 
limits.  Sandracottus,  a  native  ehie^  fimnded  a  great 
kingdom  in  India  with  Indian  and  "Javanic" 
(Ionian,  tl  Greek]  support;  and  Seleucus,  aftw one 
campaign,  gave  up  the  eastern  districte  as  far  aa  the 
Paropamisadss  west  of  CabnI.  Sandraoottua  waa  per- 
hapa  supported  by  the  Brahmans  whom  Alexander 
had  opposed,  but  the  Punjab  has  witnessed  more  than 
one  revolt  against  the  system  of  caste,  which  had  its 
stronghold  in  the  valley  of  the  Ganges ;  and  Buddhism 
aoon  became  predominant  in  the  new  kingdom.  The 
edict^of  Asoka,  the  second  sucoessor  <^  ^ndraoottus, 
which  made  Buddhism  the  state  zdigim  (tbou^ 
Brahmaniam  was  tolerated),  mention  Antiodius 
Ptoletny  and  Antigonns  (see  ljn>U.,  vol.  xii.  p.  827, 
for  a  roll  account);  and  Buddhist  misrionaries  be^^ 
to  spread  the  &ith  westwards  aa  well  as  to  the  BouUt, 
and  some  knowled^  of  the  oyde  of  Eastern  story  uid 
fable  was  communicated  to  the  Greeks.  But  we  have 
not  the  materials  foreedmating  the  influence  exeroiaed 
in  Asia  by  the  Greeks  on  the  new  kingdom.  Similariy 
a  Grteoo-Baotrian  kingdom,  which  was  made  inde- 
pendent by  Theodotus  or  Diodotus  about  256  B.O., 
lasted  for  two  centuries.  Many  of  its  coins  have  been 
found  with  Iwends  atfirst  purely  Greek,  but  becoming 
gradually  bamrised.  Some  of  the  eariy  ones  leaembls 
the  gold  coins  of  Andobhus  IL  of  Syria,  who  ruled 
just  before  Diodotus  made  the  new  stata  indepoident. 
After  the  first  five  kings,  however,  the  legemb  an  in 
Prakrit  as  well  as  in  Greek.  The  caravan  routes  were 
lon^  kept  open,  and  m  this  way  trade  with  China  was 
maintuned,  an<l  silk  and  other  Chinese  commodities 
reached  Europe.  Farther  west  native  Persiui  cliiefa 
became  practically^  independent,  such  as  Atropates  in 
the  Median  district,  called  from  him  Atropatene,  and 
elsewhere ;  for  the  dan  system  was  suited  to  these 
districts,  and  they  preserved  the  system  of  Zoroaster 
till  Artaxerxes  ( Ardshir  restored  the  Persian 
monardiy,  226  a.d.  (See  Febsia).  But  even  hen 
Greek  influence  lasted  on ;  nor  when  Arsacea,  about 
250  B.o.,had  set  up  the  kingdom  of  Partbia  and  made 
Hecatompylus  his  capital,  did  that  influence  die  out 
in  Parthia.  Even  the  new  cities  founded  by  the  Par^ 
thian  kings,  such  as  Dara,  were  on  the  Greek  modri, 
and  largely  inhabited  by  Greeks ;  and  some  of  the 
chief  cities  retained  Greek  municipal  oonstitudons, 
Buoh  as  Ctesiphon.  which  took  the  place  of  Seleuda 
on  the  Tigris  as  Seleuda  had  taken  the  plaoe  q£  the 
old  capital  Babylon — 

"Oflatwbme. 
Built  by  ii!ii"4*'<^  or  bj  PutiiUn  hands, 
The  gi«at  Seleoda,  Kwbia,  and  than 
Artauta,  Tersdai,  Ctadphon." 

So  agun  in  Aria  Minor  native  ehie&  began  to  rale 
in  Armenia,  Bithynia,  Oappadoda,  Paphlagonia,  and 
Fontus;  and  some  of  them,  such  as  the  Cappadodao 
princes  of  the  Mithridatic  fiunily,  who  afterwEuds  ruled 
at  Amasia,  daimed  descent  from  the  royal  Ad^menid , 
house  of  Persia,  or  from  leatUng  Persian  houses.  They, 
as  well  as  the  princes  of  Pontns,  intCTutrried  with  the 


Digitized  by 


144 


llACflDONIAN  EMPIRE. 


house  of  Seleocnis,  to  whidi  Uuir  hdp  was  important. 
ntfavBia  tad  PoBtus  had  an  era  of  indepeadeiioe,  from 
which  the?  reckooed  their  dates  jiiBt  as  Uie  Syrian 
kings  did  nom  the  return  of  Seleueus  to  Ballon.  The 
independeuoe  of  Judaea  under  the  Maooahees  was  estab- 
liahal  at  a  later  time  (see  Israel).  All  these  were 
subject  to  the  Hellenizing  influence  of  the  Greek  towns ; 
and  the  Qreek  language  spread  ever^here,  even  among 
the  G^latians,  as  we  see  by  the  inecnptions.  Nioomedes 
of  Bithynia founded  Nicomedea  in  264  B.C.,  as  a  Greek 
town;  it  soon  rivalled  Nicsea  in  impc^tanoe,  and  we 
owe  to  it  Arrian,  the  historian  of  Alexander.  The 
barbaric  princes  often  took  mvea,  ministers,  officers, 
engineen,  literati,  ardsts,  actors,  and  intermediate 
Kgente  of  ^dl  kinds  from  some  neighboring  Greek  dtv,  a 
eastom  which  had  begun  before  the  time  of  Alexanaer, 
as  we  see  in  the  case  of  Mausolus  of  Garia.  In  Perga- 
mon,  about  238  B.C.,  Philettenis,  by  the  help  of  the 
royal  treasure,  made  himself  independent,  and  under 
Eumenes  and  Attalus  the  little  state  showed  much  po- 
litical skill  in  trimming  the  balance  of  power  between 
the  neighboring  dynasties.  Attains  took  the  title  of 
king  after  a  victory  over  the  Galatians  on  the  Gaious, 
and  this  victoiy  was  commemorated  by  t^he  Giganto- 
maohia  aroond  the  famous  altar  lately  discovered  at 
Pergamon  (see  Gonze,  BttehreSning  der  Pemamenr 
uetot  Bilcboerke;  Overbeok,  GeKiuckte  der  Gnechis- 
chen  J'leutikj  3d  ed.).  He  also  sent  oommemortU^ive 
Btatues  to  Athens ;  one  of  which,  long  celebrated  as  the 
Pying  Gladiator,  is  now  seen  to  be  the  portraiture  of 
a  dying  Gaulish  chief.  Greek  art,  transplanted  from 
Athens  and  the  Peloponnese  to  Pe]^;amon  and  Khodes, 
though  it  had  acqmred  a  somewhat  florid  tinge,  was 

fet  not  unworthy  of  its  descent  from  the  schools  of 
'hidias  and  Lj^ppus,  and  owing  to  the  dose  alliance 
of  these  two  cities  with  Bome,  as  against  Macedon  and 
Syria,  Hub  revived  Greek  art  found  its  way  to  Italy. 
F^rgamon  aim  became  a  centre  of  Greek  learning  only 
Beoond  to  Alexandria ;  and,  when  Ptolemy  cut  off  the 
BDpply  of  papyrus  from  Egypt,  Crates  of  Mallus  in 
Cilicia  (whose  name  was  onl^  second  to  that  of  Aris- 
tarohosj  is  stud  to  have  revived  the  old  Asiatic  use 
of  "pardiment" — a  name  which  itself  preserves  the 
memory  of  Perjjamon.  Papyrus,  it  is  true,  remained 
the  usual  matenal  for  books  till  about  the  4th  century, 
when  the  Ghristian  Church  finally  adopted  the  new 
material  due  to  the  invention  of  Crates  (see  Birt,  Das 
antike  Buchwesen).  All  along  the  coast  also  a  number 
of  Greek  cities  acquired  practical  inde^ndence  owing 
to  the  division  of  power  among  the  pnnces,  Greek  as 
well  as  native,  who  were  further  kept  in  ohedc  b^  the 
invading  G&uia.  Snch  were  the  raties  of  Bs^antium, 
Cyuons,  Heradea,  Sinope,  and  Olbia  on  the  northwest 
of  the  Black  Sn,  and  Panticapeemn  or  Bosporus 
between  that  sea  and  the  Palus  Msootis.  The  true 
(j^reek  spirit  survived  above  all  in  Rhodes^  as  it  did  also 
at  Massidia  in  the  West.  All  the  more  did  Uie  Syrian 
kings  strive  to  maintain  their  power  by  founding  cities 
under  their  own  rule,  which  were  made  attractive  to 
new  oolonists  by  something  of  municipal  independence, 
with  the  ri^ht  to  bear  arms,  to  coin  money,  and  to 
manage  their  own  judicial  affairs.  Each  city  had  its 
demos,  senate,  archons,  and  generals.  There  were  four 
of  these  great  citaes  in  Syria  itsdf :— two  inland,  Anti- 
ooh  on  the  Orontes,  the  greatest  commercial  entrepdt 
in  the  East,  and  Apamea,  the  military  centre  of  the 
kingdom;  two  on  the  coast,  Seleucia,  with  its  rock 
fortress  to  serve  as  a  refuge  in  time  of  trouble,  and 
farther  south  Laodicea  on  the  sea,  among  its  rich  vine- 
nrds.  They  were  all  named  after  the  royal  family. 
Other  towns  were  named  from  places  in  Greece  or 
Macedonia,  such  as  Achaia,  Amphipolis,  Apollonia, 
Arethusa,  Astacus,  Beroea,  Callipolis,  Ghalcis,  Edessa, 
Hereea,  Larissa,  Maronea,  Oropus,  Pella,  Perinthus, 
Tega ;  for  the  oppressed  Greeks  of  (ireece  itself  and  of 
Magna  (}neda  here  found  an  outlet  for  their  energy. 
Eknne  militaTy  oolooies  were  Ranted  on  the  west  and 
■onth  of  Oalatia,  to  keep  the  Qauls  in  check,  and  guard 


the  roads  leading  from  Fhxygia,  the  ooitm  of  the  l  _ 
meroe  of  Aaa  BGnor,  to  the  towns  on  die  ooast;  such 
were  Antiooh  in  Pimdia,  Apamea  Cibotus,  Synnada, 
and  Thyatira.   Even  Palestine,  notwithstanding  the 
temporary  success  of  the  Maccabees,  was  full  of  Greek 
towns  like  the  later  Gsosarea,  and  the  manufaoturms 
population  used  the  Greek  language.  We  have  some 
traces  of  the  state  of  things  in  Uie  Economiei,  a  work 
of  this  period,  though  faLely  attributed  to  AristotJe ; 
and  the  later  political  literature  shows  that  men  had  a 
clear  idea  of  the  aims  and  means  of  the  pohtics  of  the 
day,  and  that  diplomacy  and  international  law  had 
considerably  developed.  Thus  a  large  influx  of  new 
Hellenic  blood  was  ][K)nred  into  the  lands  on  this  aide 
of  the  Tigris,  into  Asia  Minor,  Mesopotamia,  and  Syria ; 
during  the  century  after  Alexander  s  death  nearly  two^ 
hundred  cities  wore  founded,  and  the  Greek  race  be- 
came predominant  in  western  Asia,  though  of  course 
it  was  differentiated  by  the  various  peoples  which  it 
undertook  to  assimilate,  and  by  which  it  could  not  but 
foe  influenced  in  turn,  especially  as  the  princes  foimd  it 
necessaiy  to  condUate  them.  The  historians  of  the  time 
are  mostly  lost;  hut  many  inscriptions  survive  which 
show  what  a  blending  of  population  took  place.  One 
gives  us  a  rescript  of  Antigonus  on  incorporating  the 
people  of  Lebedus  with  the  Teians.   Another  showff 
that  Magnesia  became  absorbed  in  Snurma,  now 
restored  after  it  had  long  lun  waste.   Others  tell  us 
that  places  like  Erythrse  and  lasos  recovered  something^ 
like  independence  owing  to  the  needs  of  S^Tian  kings. 
Amidst  tne  feuds  of  the  great  powers  the  Ionian  states 
recovered  their  freedom,  and  were  able  to  form  a  kind 
of  federal  union.  Similarly  we  hear  of  the  community 
{notvdv)  of  Bithynia,  of  Asia,  and  the  like.   A  new  life 
of  a  somewhat  different  kind  from  the  old  Greek  Hfe  in 
politics,  religion,  and  science  dates  from  the  revolution 
effected  by  Alexander's  oonouests,  though  in  the  lower 
strata  of  the.oounti7  population  old  beliefe  stiU  had 
some  hold,  as  is  evident  by  what  Pausanias  found  exist- 
ing even  in  his  day  in  Greece  itse]£  But  old  distinctions 
tended  to  vanish  away,  only  that  between  poor  and  rich 
acquired  still  greater  force,  and  material  interests  be- 
came predominant    We  see  also  that  in  the  manuiW 
turing  towns  the  workmeii[,had  formed  benefit  societies, 
and  secret  or  public  associations  of  various  kinds.  Ana 
it  was  in  these  commercial  centres,  with  their  some- 
what cosmopolite  character,  free  from  old  prejudices 
and  ideas,  that  Christianity  found  an  early  home. 
Greek  freedom  made  a  great  impression  in  the  East. 
The  Greeks  had  no  system  of  castes,  no  close  priest- 
hood, no  sacred  books  like  those  of  India  to  limit  the^ 
development;  their  views  niay  almost  be  called  cos- 
mopobtan,  and  the  distinction  between  "Greek"  and 
"bu-barian  "  already  tended  to  disappear,  as  Alexan- 
der perhaps  had  wished.   Attic  speech  became  the 
basis  of  the  new  written  langiu^e,  and,  with  Attic  cus- 
toms, prevailed  at  the  courts  of  Alexandria  and  Baby- 
lon, of  Baotra  and  Pei^amoR.    Attic  plays  were  acted 
at  Ctesiphon  down  to  Roman  times ;  and  the  later 
rhetoricians  and  sophists  imitated  the  masteis  of  Attic 
oratoiy.    The  Greek  view  as  to  Philip  and  Alexander 
was  thus  enabled  to  hold  its  own  against  the  prevail- 
ing Macedonian  tone  on  these  matters,  espedaUy  when 
Macedonia  lost  its  leading  position,  for  that  oountiy 
produced  only  soldiers— with  the  exception  of  Marsyas 
of  Pella,  and  of  Eang  IHolemy,  who  wrote  with  true 
military  brevity  an  account  of  Alexander's  campaigns, 
which  Arrian  wisely  preferred  to  the  more  romantic- 
account  of  Clttarchus.   But,  though  the  towns  became 
HcUenized,  yet  the  Hellenietic  populations  did  not 
possess  the  highest  qualities  of  the  Greek  mind,  as  the 
surrounding  elements  and  the  climate  naturally  wrought 
some  alteration.    Polyhius  looked  with  surprise  at 
the  Greeks  settled  in  Alexandria.    The  living  wroes  of 
Greece— its  productive  genius,  self-organizing  power, 
and  at^ve  spirit  of  political  life — were  weucened 
and  gradually  lost  thdr  eneisjy.  The  Attic  langoage 
beoame  the  Hellenistio,  Attio  eloqnenoe  reodved  a 
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fl<md  Asiasdo  linge  [Uiongli  .finhinefl  Umaelf  tmnght 
at  Bhodes);  but  time  doquenoe  can  only  flouriBh,  as 
Tacdtos  points  oat,  in  a  free  state.  Litenttare  and 
ut  lost  their  connection  with  a  true  national  life. 
Azchiteoture  took  another  character;  and  the  plastic 
art  of  Pergamon,  though  derived  from  Athens,  and 
that  of  Rhodes,  though  derived  from  the  Sicyouian 
school,  through  Chares  of  Lindus  (who  modelled  the 
Sun-gjod,  known  as  "Colossus"),  had  lost  the  self- 
restraint  and  dignity  of  the  highest  (^reek  art  But 
the  supprestton  of  political  freedom  tamed  the  force 
<d  the  Greek  mind  all  the  more  strongly  into  other 
channels,  and  sdenoe  and  critidsm,  and  speculation 
and  literary  history,  made  a  great  advaaoe.  Consid- 
erable schools  were  opened  at  Tarsus  and  ot^er  cen- 
tres of  commerce.  As  the  free  state  lost  its  power  over 
the  mind,  men  had  recourse  to  philosophy,  and  re- 
gained in  mental  fortitude  and  independence  the  out- 
ward freedom  they  had  lost.  Then  this  feeling  reacted 
on  politics,  and  a  generation  of  patriots  like  Fhilopoe- 
men  arose,  worthy  to  represent  Greece  in  these  her 
last  day&  The  new  teaching  of  freedom  came  forth, 
as  was  right^  from  Athens ;  it  was  the  followers  of 
Aioemlaus,  the  founder  of  the  new  Academy,  who 
freed  Mej^opolis  from  its  tyrant  Tha  later  develop- 
toedts  of  philosophy  were  nuunly  due  to  Zeno  of 
Citinm  in  Cyprus,  and  to  Epicurus,  who  finally  taught 
at  Mytilene  and  Lampeaous ;  but  Athens  was  sUIl  the 
duef  home  of  their  teaching.  The  writings  oS  the 
great  philosophers  of  this  a^e,  however,  are  mostly 
lost  to  us,  as  well  as  those  oi  the  historians,  and  afrer 
Aristotle  there  is  a  strange  gap  in  the  tradition  up  to 
the  Christian  era.  The  Greeks  now  wished  to  know 
the  eariy  history  of  the  East,  and  the  Eastern  peoples 
wished  to  make  their  history  known  to  the  great  litr 
erary  nation.  Hence  Berosus  wrote  the  histoiy  of 
Babylon  for  Antiochns  II. ,  from  the  archives  in  the 
temple  of  Belus,  Manetho  wat  of  Ekypt  for  Ptolemy 
Philaddphua,  Mcnander  of  T>Te  that  of  Phcemda, 
aod  Jewish  writers  the  history  of  their  race  and  relig- 
ious views,  which  are  finally  summed  up  for  us  by 
Fhilo  and  Josephus.  The  sacred  books  of  Egypt, 
Palestinoj  and  Perua  were  to  be  found  in  the  Alez- 
andrian  hbrary,  and  the  religious  syncretism  that  re- 
sulted from  the  mixture  of  races  prepared  the  way  for 
monotheism  and  for  Christiaoity.  The  astrology, 
however,  and  divination  of  the  East  in  turn  made 
tlieir  way  among  the  Greeks,  and  led  to  curious  super- 
Btitioos,  and  a  whole  literature  of  Sibylline  books  and 
smilar  finweries  spnuig  up.  Christianity  itself  spread 
eliiefly  in  the  HeUenised  towns ;  (Jie  country  districts 
wen  muoh  longer  in  feeling  the  new  infiuenoe. 

It  was  in  Eopt,  however,  that  Hellenism  was  per- 
haps most  hi^ly  developed.  The  Ptolemies  gamed 
Cjniene  and  Cyprus,  and  strogried  hard  with  the 
Syrian  kinss  for  the  possesion  ofPhmnida ;  Palestine 
was  as  of  old  the  battlefield  for  the  king  of  ^e  north 
and  the  king  of  the  south.  Hie  Ptolemies  even  hdd 
Seleuoia  at  the  mouth  of  the  Orontes  for  some  time. 
The  history  of  these  tames  is  lost  in  its  detail ;  the 
onl^  UiiDg  certain  is  the  spread  of  the  Hellemstic 
spirit  in  t£e  East  Many  Jews  were  transplanted  to 
Alexandria  and  Cyzene,  ooouined  lai:ge  quarters  of 
those  dties.  and  had  fiill  dvil  rights.  The  Ptolemies 
also  pushed  south  into  Ethiopia,  and  the  African  de- 
phants  which  they  tndned  tat  war  enabled  them  to 
oppose  the  Syrian  army  with  its  Indian  elephants.  A 
wnek  inaoiption  at  Adulis,  ^ougfa  of  later  ori^n, 
oommemorates  the  conquests  of  the  third  king  of  this 
Sue.  These  kings  also  seoored  the  routedown  the 
Red  Sea,  reopened  the  old  canal  of  Neoho  leading 
from  the  Nile  into  that  sea,  founded  Arsinoe  and 
other  important  towns,  and  made  discoveries  on  the 
route  to  India.  The  new  information  thus  guned  was 
ceooided  in  the  geographical  works  of  A^u£ucides  of 
OmdoB  and  Aitemidorus  of  Ei>he«us.  The  old  bade 
of  Egypt  had  chiefly  consisted  in  the  export  of  com ; 
now  the  wares  of  Arabia,  South  Africa,  and  India 


came  through  Egypt  to  Etuope,  and  slups  of  Alezan<> 
dria  became  frequent  victors  to  the  western  waters^ 
Even  in  Asia  Mmor  Egvptwon  influence  as  Syria  lost 
it,  and  a  court  poet  (penia^  Theocritus)  was  justified 
in  praising  the  Egyptian  kmc  who  was  master  of  the 
sea.  The  carrying  trade  had  fallen  largely  into  the 
hands  of  E^pt  from  the  time  when  the  war  between 
SeleuouB  ana  Antigonus  stopped  the  trade  of  the  cara- 
vans by  land,  and  the  import  and  export  duties  formed 
a  Urge  part  of  the  Egyptian  revenues.  After  the 
return  of  Pyrrhus  fromTtaly.Philaddphus  even  made 
a  treat;^  with  Rome.  The  Sidliwi  Greeks  might  be 
rivals  in  trade,  but  the  Italians  wrae  good  customers, 
and  produced  the  excelleht  wool  whi<&  was  invsduable 
for  the  Egyptian  manufactures,  as  the  cultivation  of 
cotton  in  Egypt  had  but  begun.  Puteoli,  the  fimt 
really  good  port  to  the  south  of  Rome,  was  the  chief 
centre  of  the  trade  even  at  this  early  time.  The 
Egyptian  trade  was  concentrated  in  Alexandria,  whicH 
thus  became  one  of  the  greatest  cities  on  the  earth. 
Science  flourished  thoi^,  and  men  like  Archimedes 
came  thither  to  study.  Much  of  what  was  done  was 
done  for  ever.  No  maUiematima  has  to  redemon- 
Btrate  the  problems  of  Eudid.  Geography  waa 
founded  by  Eratosthenes  of  Cyrene  on  a  mathematical 
and  astronomical  basis;  he  first  calculated  the  maf^ni- 
tude  of  the  earth  by  measuring  an  arc  of  the  meridian, 
the  process  employed  at  the  present  day.  Modeni 
astronomy  too  is  the  natural  development  of  the  work 
of  Hipparchus  and  Ptolemy.  Eraastratus  and  Hero- 
philus  investinited  the  structure  and  functions  of  the 
valves  of  the  neart,  and  the  nerves  of  sensation  and 
motion,  and  a  close  connection  was  thus  formed  be- 
tween anatomy  and  medicine.  The  Museum,  a  sort 
of  college,  numbered  EratostheneSj  Callimachus,  Aris- 
tophanes, and  Aristardius  among  its  members.  Thc^ 
fixed  the  text  of  the  dasdeal  writers  on  critical  princi- 
ples ;  and  grammar  assumed  the  form  it  kept  fat  cen- 
turies. Poetnr  itedf  had  a  kind  of  second  summer 
with  Callimachus  and  AiwlloniusRhodius,  and,  under 
Sicilian  influences,  with  Theocritus,  Bion,  and  Moft- 
chus.  All  the  knowledge  of  the  p«8t  was  treasured 
up  for  transmission  to  a  future  age. 

There  was  no  more  unity  among  the  Macedonian 
monarchies  than  there  had  been  among  the  free  cities 
of  Greece,  and  the  kings  were  even  less  able  to  com- 
bine against  Rome  than  the  republics  against  Philip. 
When  Philip  Y.  tried  to  keep  the  Romans  out  of 
Greece,  he  met  with  no  support  from  Antiochus  the 
Great,  and  iraa  defeated      Flsminins  at  Cjmosoe- 

ffaalsa,  197  B.G.  Antiochns  m  turn  had  no  hdp  from 
hilip  when  Sdpio  oviBsed  into  Aoa  and  defeated  the 
Syrian  army  at  Magneda,  190  b.o.  Last  of  all,  Per- 
seus was  overthrown  at  I^dna  (168  B.O.),  while  Anti- 
ochus Epiphanes  was  trying  to  plunder  Egypt;  and 
Macedonia  was  divided  into  four  districts, like  those 
out  of  which  the  kingdom  had  been  originally  formed — 
Amphipolis,  Thessalonica,  Pella,  Pelagonia.  The  Ro- 
mans in  many  respects  carried  on  the  woi^  of  spreading 
Greek  culture.  They  gave  the  free  dtiea  of  Asia  a 
fr^r  Boope  for  their  action  on  the  country ;  they  united 
the  whole  Greek  race,  east  and  west,  under  one  rule, 
and  opened  out  the  worid  to  thdr  enterprise.  We 
meet  mth  maigr  great  namee  in  this  later  age,  sndi  as 
Pondonius  at  Rhodes,  Galen  at  Pergamon,  Strabo  at 
^ptanna.  Epiotetus  was  a  Greek  slave  from  Pfaiygia. 
Cappadoda  became  so  thoroni^Lly  Greek  that  the 
diunji  itself  owed  to  it  muAx  men  as  Basil  and  Gre^ 
ory.  The  Greek  influenoe  even  spread  to  Palmyra  m 
the  desert,  and  its  ruin  in  the  third  century  marks  the 
first  great  ohedc  sustained  by  Hellenism.  But  under 
the  rule  of  Rome  it  may  almost  be  said  that  the  primi- 
tive union  of  the  Grasoo-Italiaa  raoe  was  restored,  and 
the  work  of  the  Macedonian  conqueror  completed  in 
western  Asia. 

This  article  Is  mainly  baaed  on  Orote'a  Oreeca,  and  Droy- 
aen'a  HMmimmu,  ad  ed.,  1877.  For  mon  detailed  aooooDts 
aDdfivthepenonal  histasr  sea  AuxAin>ni,  Aimooxuflb . 
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AirrioCHUB,  AimPATBK,  etc.  The  original  aothoritioa  u« 
collected  in  Didot's  ^ttoriei  Grmei,  and  hia  .lirrioniu,  1877. 

(C.  W.  BO.) 

MACEDONIUS,  a  deaoon,  vas  laiaed  to  the  patri- 
arohate  of  Constantinople  as  suoceasor  of  Eusebiiu  of 
Nioomedia  by  the  Arian  bishops  in  341  A.D.,  while  the 
orthodox  partY  elected  Paul,  whom  Eusebins  had  su- 
puBeded.  The  partisans  of  the  two  rivals  invoked 
the  city  in  a  tumultuous  broil,  murdered  Hermogenes, 
the  general  whom  Constantius  II.,  during  his  own  ab- 
sence, hwl  empowered  to  nreserre  order,  and  wore  not 
qndled  until  tae  emperor  nimself  returned  to  the  dty 
and  banished  Paul.  Maoedooiiu  was  recognized  as 
patriarch  in  342.  In  that  year  Paul  again  returned, 
and  was  again  banished,  and  Macedonius,  amid  much 
tomidt  and  bloodshed,  was  forcibly  installed  in  his  see 
b^  the  imperial  troops.  Compelled  by  the  interven- 
tion of  Constans  in  348  to  confine  his  authority  again 
to  one  ohuroh,  and  to  re^gn  his  ^patriarchate  in  favor 
of  his  former  opponent,  he  was  reinstalled  in  350.  He 
^en  took  vengeance  on  his  opponents  by  a  general 
perseciUjon  of  the  adherents  oi  Uie  Nioene  creed.  In 
366  he  oocamoned  a  disastrous  and  bloody  tumult  in 
Constantinople  hy  oanmpg  the  ashes  of  Constantine  the 
Great  to  be  removed  from  the  dilapidated  church  of 
Uie  Apostles  to  that  of  St  Acadus.  In  359,  on  the 
^vimon  of  the  Arian  partv  into  Acadans  (or  pore 
Ai^us)  and  semi-Arians,  Macedonius  adhered  to  the 
lattOT,  ud  in  consequence  was  expelled  from  his  see 
by  the  council  of  Constantinople  in  360.  He  now  be- 
came avowed  leader  of  the  sect  of  Fneumatomaohi, 
Macedonians,  or  Marathonians,  whose  distinctive  tenet 
was  that  the  Holy  Spirit  is  but  a  divine  infiuence  per- 
vading the  nnivene  and  not  a  person  distinct  from  the 
Father  and  the  Son.  He  did  not  long  snrvive  his  de- 
podtion. 

MACEIO,  Oft  Maoato,  a  dty  of  BrasiL  the  chief 
town  of  the  provfaoe  of  Alagoas,  and  one  of  the  porta 
onen  to  foreigd  trade,  is  ntoated  aboat  150  miles  south 
wPemambaoo,  in  9**  39^  S.  lat,  on  an  eminence  about 
a  mile  from  the  Bh(n«,  in  the  midst  of  luxuriant  vegeta- 
tion. It  p(»sesBee  a  fine  cathedral  and  an  elegant  honse 
oS  asaemuy,  as  well  as  a  cotton  inspection  omoe  and  a 
ODStom-house.  As  its  harbor  at  Jagudra  on  the  coast 
is  but  slightly  protected  by  reefs  and  a  small  peninsula, 
and  the  water  deepens  slowtjr  from  a  sandy  beach,  ves- 
sels cannot  approach  the  piers  (of  which  there  are 
several),  and  have  to  be  discharged  and  loaded  bv 
lighters.  Trade,  however,  is  on  the  increase,  and  mil 
develop  laively  on  the  completion  of  the  railway  to  the 
interior.  In  1880  44  Bntish  and  85  foreign  vessels 
entered,  with  a  burden  respeotivdy  of  17,624  and 
10,482  tons;  and  ootton  and  sugar  were  exported  to 
the  amount  of  4181  and  27,810  ton&  In  1839  the 
town  became  the  provindal  capital  instead  of  Alagoas. 
The  population  ia  about  20,000. 

MACERATA,  a  dty  of  Italy,  the  chief  town  of  a 
province,  a  bishop's  see,  and  the  seat  of  a  court  of  ap- 
peal, lies  22  miles  south  of  Anoona^  and  17  miles  by 
road  west  of  Civita  Nova,  the  nearest  station  on  the 
East  Coast  RaUway.  Crowning  the  top  of  a  hill  about 
1 300  feet  in  height  with  a  picturesque  mass  of  build- 
ings endosed  by  walls  and  towers,  Macerata  looks  out 
over  the  Adriatic  and  the  valleys  of  the  Potenza  and 
the  Chienti.  The  dihedral  is  a  modem  structure  of 
but  Httle  interest ;  but  some  of  the  diarehes  and  ee- 
pedaUy  some  of  the  palaces, — Palauo  dd  Torri,  Pa- 
Uzio  Bonaocorsi;  etc. , — are  fine  jneoes  of  architecture ; 
and  at  a  short  distance  from  the  town  stands  the  beau- 
tiful S.  Maria  delle  Vergini,  dedgned  by  Galasso 
da  Carpi,  but  often  attributed  to  Bramante.  Besides 
the  nmvetsity,  Macerata  cont^ns  a  communal  library 
founded  by  Leo  XII.,  and,  in  the  munidpal  building 
a  collection  of  antiquities  from  Hdvia  lUdna.  Its  m- 
fant  schools  were  the  first  established  in  the  papal 
states.  Glass  and  pottery  are  amongthe  manufao- 
tures,  and  three  &it8  are  held  yearly.  The  ^pulation 
of  tbia  oommnne  baa  incraased  ftom  19,283  in  1861  to 


20,219  in  1881 ;  that  of  the  town  waa  10,060  at  ths 
former  date. 

Haoerata,  as  w^  as  Becaaati,  waa  foonded  brthe  inbabl> 
tanta  of  Bieina  after  the  destractioii  of  their  ci^  by  Alarie 
In  406.  Daring  the  Lombard  period  it  was  a  flooriahinf 
town ;  but  it  was  tma  comparmtive  inaignlflcanoa  that  it 

was  raised  by  Nicholas  IV.  to  be  tbe  seat  of  the  govemon 
of  the  March.  By  the  viceroy  of  Frederick  II.  it  was  en- 
ctoeed  in  the  13tb  century  1^  a  new  line  of  walls  more  than 
2i  mllea  in  circait:  and  in  the  troubles  of  the  next  two 
hnndrod  years  it  had  freqnent  occasion  to  learn  their  value. 
For  the  most  part  it  remained  fhithful  to  the  popes,  and  in 
return  it  was  rewarded  by  a  moltitade  of  ^Tileges. 
Though  in  1797  the  inhabitants  opened  tbeir  gates  to  the 
French,  two  years  afterwards,  when  the  eoonbr  people 
took  refuge  within  the  walls,  tbe  city  was  taken  by  storm 
and  delivered  to  pillage.  The  bishopric  of  Uacermta  dates 
trota  the  auppression  of  the  see  of  Becanati  (1320).  Cres- 
cimbeni,  the  poet  of  the  13th  century,  his  namesake  the 
founder  of  the  Arcadian  Academy  at  Borne,  and  Matteo 
Bioci,  the  Chinese  missionary  and  scholar,  were  natives  of 
the  city. 

MACGILLIVRAY,  William  (1796-1852),  a  writer 
on  several  branches  of  natural  sdenoe,  but  best  known 
as  an  ornithologist,  was  bom  in  1796.  He  studied  as 
an  arts  atodent  in  King's  College,  Abndeen,  grad- 
uating M.A.  in  1815,  and  also  atooied  medidne,  but 
did  not  complete  the  latter  course.  In  1823  he  be* 
came  assistant  to  the  professor  of  natural  histoiy  in 
Edinburgh  Univeidty ;  and  in  1831  he  was  appointed 
curator  of  the  museum  of  the  Royal  College  of  Snr* 
geons  in  Edinburgh.  In  1841  be  became  professor  of 
natural  historv  and  lecturer  on  botany  in  Marisohal 
Collie,  Aberdeen.  He  died  in  1852.  He  possessed 
a  wide  and  oomprehendve  knowledge  of  natural  sdenoe 
in  its  various  departments,  gained  no  less  from  per- 
sonal obs^aUons  in  the  course  of  frequent  excumona 
through  different  parts  of  Scotland  than  from  a  study 
of  the  odleodons  under  his  charge  in  Edintmrgfa  and 
of  books.  Bli  indus^  and  exteodve  knowledge  are 
amp^f  shown  in  his  puluished  worka  He  oontribnted 
namMous  artkJes  on  the  zoology,  botany,  and  geology 
of  Scotland  to  the  sdentifio  joumids  in  Edinburgh,  to 
the  Magazine  of  Botany  and  Zoologj/,  and  to  the 
TVcauactiont  Of  the  Bntish  JModatitM.  He  also 
assisted  Audubon  in  his  dasdcal  works  on  the  Birdt 
of  America;  and  he  edited  Withering's  Britisk 
Botany. 

His  larger  works  are  numerous,  and  indude  tnogra' 

Ehies  (of  Humjwldk  and  zoologists  from  Aristode  to 
linnsBUs),  Text-hocJa  of  Botany^  of  Geology,  and  o/* 
Conchologyy  a  BitOory  of  Brituh  Quadrvpedst^  Hu- 
tory  of  ike  MoUutcao^ Aberdeen.  Bar^ff",  and^uar- 
dtMy  a  Manual  qfBriUth  Omithologi/t  and  a  Butory  of 
BriHsh  Birds,  in  5  vols.,  1837-52.  The  last  work  holds 
a  high  rank  from  the  excellent  descriptions  of  the 
structure,  habits,  and  haunts  of  birds,  and  from  the 
use  in  dasdfication  of  characters  afforded  Uieir  in- 
ternal organs.  In  1850  he  spent  some  time  in  the 
Highlands  of  Aberdeenshire.  Tbe  results  are^  em- 
bodied in  the  Natural  Biatoiy  of  Deedde^  puli^ahed 
after  his  death  b;^  oommand  of  the  queen. 

He  made  considerable  collections,  alike  for  the  in- 
struction of  his  students  and  to  illustrate  the  coology. 
botany,  and  geology  of  the  parts  of  Scotland  examined 
by  him,  espedally  sround  Aberdeen.  His  success  in 
enliating  the  interest  and  oo-operation  of  his  atodeota 
ia  shown  by  Uie  assiatanoe  acfaiowledged  by  him  in  hia 
work  on  the  mollnsoa  of  that  district  His  devotion  to 
his  fikvorite  sdenoes  made  him  apt  to  be  cardess  of  risk 
to  health,  and  seems  to  have  led  to  the  illneas  that 
proved  fatal  Though  his  reputation  rests  chiefl;^  on 
his  worics  on  birds  and  on  moDusca,  his  other  writings 
are  also  of  interest  and  value.  In  some  respects  aa 
was  in  advance  of  most  of  his  contemporaries,  Ajr^  in 
the  opinions  in  regard  to  spedes  published  in  nia  Iwt- 
hook  of  Botany  (pp.  210,  211)  in  1840. 

His  reputation  might  have  been  greater  as  a  ipedallst 
had  he  restricted  hia  investigations  within  narrower  limits, 
b«t  this  he  was  ^evented  tstaa  doing  as  mneh  1^  the  wide 
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nng«  of  flutfjeeto  that  he  hsd  to  teach  as  bj  his  natnnl  in- 

diiution.  He  had  to  eDoonnter  great  difflcnltieiB  iu  ascertain- 
ing what  had  been  already  aocompliflhed  by  nataraliota  else- 
where from  the  want  of  a  good  library  and  of  named  collec- 
tions for  reference.  To  this  f^t  may  be  traced  a  tendency 
to  T^ard  as  ondeBcribed  and  to  name  whatever  animals  he 
WIS  anable  to  Identify  from  books  within  his  reach,  as  well 
aa  occasional  apparent  neglect  of  work  done  by  others  and 
tome  pecnliar  vkws  on  nomenclatare  and  classification. 

Thronghoat  his  life  pecuniary  difflcnlties,  In  part  uialng 
from  tiie  pablication  his  books,  pressed  on  him ;  and  to 
this  it  was  probably  doe,  at  least  m  put,  that,  despite  an 
amiahle  natnre  he  at  times  expressed  himself  in  contro- 
vorsy  in  a  way  that  made  him  keen  opponents.  His  books 
show  tiiat  from  all  tronbles  he  fonnd  niief  in  tracing  the 

firooft  of  wisdom  and  of  goodness  in  nature.  Througbont 
lis  was  a  laborions  life,  and  jost  before  hit  death  he  com- 
pleted his  SistoTy  ofBritUh  Birda,  an  endnring  and  worthy 
memorial  of  an  earnest  and  trae-hearted  naturalist. 

His  family  inherited  a  taste  for  similar  parsnits.  One 
MNs,  Jolin,  cmtribated  several  articles  to  msgaslnes  on  the 
nataml  hittoiy  of  Scotland,  andpoblished  an  aocoant  of 
the  voyage  round  the  world  of  aM-S.  "  Battlesnake,"  on 
board  which  he  was  naturalist.  AnoUiar  son,  Paul,  pub- 
lished an  Aberdeen  Flora  in  1863. 

MACHIAVBLLI,  NicooLd  (146^1527).  waa  born 
at  FloreDce  on  the  iid  of  May,  1469.  His  aDoestry 
dumed  blood  relationfihip  with  the  lords  of  Montes- 
pertoli,  ft  fief  mtoated  between  Yal  di  Pesa  and  Yal 
d'Elsa,  at  no  Kieat  distance  from  the  city.  In  1393 
the  castle  of  Montespertoli  became  the  property  of 
Nioool6'B  gnat-grandiather.  At  this  date  the  Maohisr 
velii,  tike  other  nobles  of  the  Florentine  contado,  had 
been  almn-bed  into  the  body  of  the  bnivherB,  and  had 
begun  to  seek  distmetion  as  offioera  of  the  republic, 
^e;^  oonnted  numerous  pnors  and  fonfalonieis  ofpus- 
ticic  in  the  generations  wnich  preceded  t^e  Ulustnous 
seeretaiy.  Niocolb's  father,  Bernardo,  who  was  bom 
in  1428,  followed  the  profession  of  a  jurist  He  held 
landed  property,  chiefly  near  the  village  of  San  Cas- 
dano,  which  was  worth,  according  to  a  recent  calcula- 
tion, something  like  £^  a  year  of  our  monoy.  His 
son,  though  not  wealth,  was  nerer  whdly  ^pendent 
upon  official  income. 

Of  Niccolfi's  early  years  and  education  little  is  known. 
He  is  sud  to  have  studied  under  the  grammarian  Mar- 
odlo  Vii^lio  Adriaai;  and  faia  works  show  wide  lead- 
ing ib  the  Ladn  and  Italian  oUsricB.  But  it  is  almost 
certain  that  he  had  not  mastered  the  Greek  lan^^iage. 
In  that  age  of  humanisUo  erudition,  it  is  notioeable 
that  the  three  most  eminent  writers  of  the  Renaissance 
— MachiaveUi,  Ariosto,  and  Qiiio(uu^ni — owed  Uieir 
tmining  to  the  literature  of  their  own  nation.  To  the 
defects  of  Maohiavelli's  education,  as  it  appeared  to 
men  of  Giovio's  stamp,  we  may,  in  ^art  at  least,  ascribe 
the  peculiar  vigor  of  his  style  and  his  speculative  ori^- 
nality.  He  is  tree  from  the  scholastic  trifling  and 
learned  frivolity  which  tainted  the  rhetorical  culture 
of  his  century.  He  made  tiie  world  of  men  and  thiu^ 
his  stui^,  learned  to  write  his  mother-tongue  with 
idiomatio  oondseness,  and  nourished  his  imiwnation 
on  the  masterpieces  of  the  Romans.  Madiiavm  shared 
the  enthusiasm  of  hia  race  and  period  for  antiquitv; 
bat  the  antiquity  he  worshipped  was  confined  to  the 
eommonwealth  of  Rome.  Not  the  arts,  the  letters, 
and  the  philosophy  of  the  Greeks,  but  the  Latin  histo- 
ries in  which  the  statecraft  and  organization  of  the 
Romans  are  described,  arrested  his  attention.  His 
haint  of  tbooght  is  marked  thronghout  by  a  strong 
Xjatin  bias. 

The  year  1494,  the  year  of  Charles  VIII. 's  invasion 
and  of  Ute  Media's  expulsion  from  Florence,  saw  Ma- 
ehiaveUi's  first  Mitnuioe  into  public  lii^  He  was  iq)- 
pointed  deik  in  the  seomid  chancery  of  the  commune 
under  his  old  master  Maroello  Yi^iio  Adrian!.  Early 
in  1498  Adriani  became  i^anoellor  of  the  republic,  and 
HaduaveOi  received  hia  vacated  office  with  the  rank 
of  second  chancellor  and  secretary.  This  post  he  re- 
tained till  the  year  1512.  The  masters  he  had  to  serve 
were  the  Died  di  Libert^  e  Pace,  who,  though  subor^ 
dinato  to  the  ■gmnia,  exercised  a  separate  oonfcroi  over 
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the  departments  of  war  and  the  interior.  They  sent  their 
own  ambassadors  to  foreign  jrawers,  transacted  busiDess 
with  the  cities  of  the  Florentine  domain,  and  controlled 
the  militaiy  estabUshment  of  the  commonwealth.  The 
next  fourteen  years  of  MachiavelH's  life  were  fuUy  oo- 
cupied  in  the  voluminous  correspondence  of  his  bureaUf 
in  diplomatic  missions  of  vaiying  importance,  and  in 
the  organization  of  a  Florentine  militia.  It  would  be 
tedious  and  uninstructive  to  follow  him  through  all  hia 
embassies  to  petty  courts  of  Italy,  the  first  of  which 
took  place  in  1499,  when  he  was  sent  to  negotiate  the 
continuance  of  a  loan  to  Catherine  Sforza,  countess  of 
Forll  and  Imola.  A  more  important  mission  followed 
in  1500,  when  Machiavelli  traveUed  into  liVanoe,  to 
deal  wiu  Louis  XII.  about  the  affairs  of  Pisa.  It  is 
enough  to  aa^  in  general  that  these  embassies  were  the 
school  in  which  Machiavelli  formed  his  political  opin- 
ions, and  gathered  views  regarding  the  state  of  Europe 
and  tiie  relative  strength  of  nations.  They  not  oidy 
introduced  him  to  the  subtieties  of  Italian  (uplomaov, 
but  also  extonded  his  observation  over  races  very  ihf- 
ferent  from  the  Italians  in  their  social  and  constitu- 
tional development  He  thus,  in  the  oonrse  of  his  offi- 
cial business,  gradualljr  aoouired  prindnles  and  settled 
wajy^  of  thinking  which  he  af^rwaros  expressed  in 
writing.  He  was  at  no  time  a  philosopher  or  man  of 
letters  py  profession,  and  when  he  came  to  writo  he 
gave  to  the  world  the  condensed  result  of  practical  ex- 
perience, combined  with  meditations  on  the  Latin  Ids- 
torians,  rather  Uian  a  methodical  system. 

His  office  obliged  him  from  time  to  time  to  draw  np 
pniposals  and  memorials  on  questions  of  the  d^, 
which  he  presented  to  the  Died.  One  of  these,  on  the 
affairs  of  Pisa,  belongs  to  1499 ;  a  second,  on  the  con- 
dition of  Pistoia,  to  1501 ;  a  third,  of  more  general  im- 
portance, on  the  right  way  of  dealing  with  the  rebels 
of  Yaldichiana,  to  1502.  In  this  last-named  document 
some  of  the  points  of  view  which  stamp  his  lator  works 
with  a  distinctive  character  emerge  into  prominence. 
We  find  him  seeking  parallels  ana  precepts  in  Roman 
hiatoiy,  laving  down  the  axiom  that  human  nature  is 
identicu  tnroughout  the  ages,  exposing  the  futility  of 
half  measures,  and  finally  appealing  to  Cesare  B<Mwia 
as  a  model  of  political  sagacity.  It  is  dear  from  tbii 
brief  and  early  oomposi  tion  that  Machiavelli  had  already 
formed  the  habits  of  thought  which  distinguish  him. 
He  has  begun  to  idealize  Borgia's  pclioy.  He  inter- 
weaves historical  reflections  with  contemporary  analyda, 
nnng  the  j}ast  to  illustrate  the  present,  and  expound* 
ing  practical  doctrine  from  texts  derived  from  lA\y. 
There  is  also  noticeable  the  uncompromising  spirit  of 
the  man,  who  was  destined  afterwards  in  the  Priitcipe 
to  subordinato  all  minor  constde^tions  of  morality  and 
conduct  to  the  one  object  of  political  attunment 

In  the  year  1502  Machiavelli  married  Marietta  Cor^ 
dni,  the  wife  who  bore  him  several  children,  with 
whom,  in  wfito  of  his  own  infidelities,  he  lived  on  good 
terms,  and  who  survived  him  twenty-dx  years.  In 
the  same  year  Hero  Soderini  was  chosen  gonfalonier 
for  life,  in  accordance  with  certain  changes  m  the  con- 
stitution of  the  state,  which  were  intended  to  bring 
Florence  doser  to  the  Yenetian  type  of  government. 
This  was  an  important  event  in  Machiavelli'a  ca- 
reer, for  he  now  became  intimately  connected  with 
Soderini,  assisted  him  in  canying  out  his  policy,  sug- 
gested important  measures  of  military  reiorm  which 
Soderini  adopted,  and  finally  was  involved  in  ruin  b; 
his  fall.  Machiavelli,  it  may  be  said  in  passing,  had 
the  qualities  of  a  good  servant  and  a  practical  official. 
He  remained  faithnil  to  Soderini  through  the  diffiool* 
ties  of  his  later  years  <^  power,  and  spoke  well  of  him 
subsequently.  Yet  he  was  a  severe  critic^  blanung  the 
gOn&lonier  for  weakness  of  adminisb^Uon  and  naif 
measures ;  and,  when  he  died,  he  indulged  in  a  saxcas- 
tio  epigram  on  his  old  master  idiidi  does  less  honor  to 
his  loj^ty  than  to  his  wit 

The  year  1502  was  marked  byyet  another  deddve 
inddent  in  Machiavelli's  life.  In  October  he  ww  sent. 
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mnoh  liguiiat  hiB  will,  aa  envoy  to  the  camp  of  Cesare 
Bor^,  or  duke  of  Valentino,  as  he  was  now  called. 
The  doke  was  then  in  Komagna,  and  it  was  Machia- 
velli's  duty  to  wait  upon  and  watch  him.  He  was  able 
now  to  obeerve  those  intricate  intrigues  which  culmi- 
nated in  Cesare'a  seizure  of  Sinigagha  and  the  treach- 
erous murder  of  his  disaffected  captains.  From  what 
remains  of  Machiavelli's  lettera  to  the  Dieoi  during 
tiiis  Deriod,  uid  from  his  tract  upon  the  Modo  tenuto 
dal  Vuca  VaJentmo  ndV  ammazzare  VU^ozzo  VttdU, 
we  are  able  to  appreciate  the  actual  relations  which  ex- 
isted between  the  two  men,  and  the  growth  in  Machta- 
Telli's  mind  of  a  political  ideal  baaed  upon  hissti^y  of 
the  duke's  character.  Sfaohiavelli  was  a  mere  specta- 
tor and  critio,  by  no  means  an  adviser  of  the  di^e. 
He  seems  to  have  been  even  weary  and  uneasy  in  the 
network  of  bypocnsy  and  crime  in  which  he  found  him- 
self,— ^refreshing  his  spirits  with  jocular  letters  to  his 
private  friends,  and  with  the  study  of  a  Plutarch  which 
they  sent  him.  He  was  also  able  to  stigmatize  the 
Borgia's  conduct  from  a  oonveational  point  of  view,  as 
is  proved  by  his  calling  him  a  " basilisk "  and  "hy- 
dra "  in  his  Decennali  Yet  he  oonceived  the  strong- 
est admiration  for  his  combioation  of  audadty  with  dip- 
lomatic prudence,  for  his  adroit  use  of  cruelty  and 
fraud,  for  his  self-reliance,  avoidance  of  half  measures, 
emi^oyment  of  nadve  troops,  and  firm  administration 
in  conquered  provinces.  More  than  onoe,  in  letters  to 
his  friend  Yettori,  no  less  than  in  the  pages  of  the 
IMndpe^  he  afterwards  expressed  his  belief  that  Cesare 
Borgia's  behavior  in  the  conquest  of  provinces,  the 
cementing  of  a  new  state  out  of  scattered  elements, 
and  the  dealing  with  false  friends  or  doubtful  allies, 
was  worthy  or  all  commendation  and  of  scrupnloos 
imitaUon.  Hydra  and  basilisk  were  terms,  not  of  re- 
proach, but  of  panegyric,  on  the  lips  of  the  writwwho 
warned  his  prince  to  acquire  the  nature  of  the  fox  and 
of  ih»  lion,  who  spoke  ikmiliarly  of  frodi  onorevoU, 
tedUratezze  gloriose,  and  whose  conception  of  Virtii 
was  self-reliant  ahilitjr.  As  he  watched  Cesare  Borgia 
at  this,  Uie  most  brilliant  period  of  his  adventurous 
career,  tJie  man  became  idealized  in  his  reflective  but 
imaginative  mind.  Round  him,  as  a  hero,  he  allowed 
his  own  conceptions  of  the  perfect  prince  to  duster. 
There  was  so  much  in  the  conduct  of  the  duke  which 
exaotlv  fitted  with  those  concejjtions,  so  much  of  that 
ideal  had  conversely  been  derived  at  first  hand  from 
the  duke  himself,  that  the  hero  and  the  adventurer 
were,  as  it  were,  confounded.  That  Maohiavetli  sepa- 
rated the  actual  Cesare  Borgia,  whom  he  afber- 
Tarda  ^w,  rained  and  oontemptible,  at  Rome,  from 
this  radiant  creature  of  his  poUtical  fancy,  is  probable. 
That  the  Cesare  of  history  does  not  exacUy  match  the 
Buca  Valentino  of  Machiavelli's  writings  is  certain. 
Still  the  fact  remains  that  henceforth  Machiavelli 
cherished  the  ideal  image  of  the  statesman  which  he 
had  modelled  upon  Cesare,  and  called  ibis  by  the  name 
of  Valentino. 

On  his  return  to  Florence  early  in  January,  1503, 
MachiavelU  began  to  occupy  himself  with  a  project  he 
had  long  since  formed,  and  which  his  recent  attend- 
ance upon  Cesare  Borgia  had  stiengthraed  in  his  mind. 
The  duties  of  his  office  obliged  him  to  study  the  oon- 
difioDB  of  militaiy  service  as  they  ihen  existed  in  Italy. 
He  was  fhmiliar  with  the  disadvantages  under  which 
repnblioa  labored  when  they  engaged  profbsmonal  <^p- 
tains  of  adventure  and  levied  mercenary  troops.  The 
Iwd  ^th  of  the  condottiere  Paolo  Vitefli  (beheaded  at 
Florence  in  1499)  had  deeply  impressed  him.  In  the 
war  with  Pisa  he  had  observed  the  insubordination 
and  untrustworthiness  of  soldiers  gathered  from  the 
dregs  of  different  districts,  serving  under  egotistical 
ana  irresponnble  commanders.  His  reading  in  Livy 
taught  him  to  eulmire  the  Roman  system  of  employing 
armies  raised  from  the  body  of  the  citizens;  and  Cosare 
Boi]^a's  method  of  gradoally  sabBtatuting  the  troops 
cS  hu  own  dnohy  tox  aliens  ud  meroenaries  showed 
him  that  this  plan  might  be  adopted  with  Bnooees  by 


the  Italians.  He  was  now  determined,  if  ppssible,  to 
frimish  Florence  with  a  national  militia-  The  gonfa- 
lonier Soderini  entered  into  his  views.  But  ob^ades 
of  no  small  magnitude  arose.  Mrst  came  the  financial 
difficulties  in  which  the  Government  was  then  involved. 
The  suspicion  and  jealousy  of  the  Florentines  had  also 
to  be  encountered.  Some  of  them  feared  lest  Soderini, 
if  he  aimed  the  commonwealth,  would  aspire  to  tyrannr. 
All  alike  w^  adverse  to  anoing  the  popuktion  of  sud- 
ject  cities  like  Arezzo  and  Cortona ;  for  it  must  be  re- 
membered that  an  ItaUan  republic  ruled  its  provino» 
with  the  despotism  of  an  autocrat,  and  the  towns  be- 
neath its  sway  were  always  panting  for  indepeudenee. 
The  question  of  money  was  immediately  pressing. 
Early  m  1503  Machiavelli  drew  up  for  Sodenni  a  speech, 
Dtscorso  tuUa  provinone  dd  Panaro,  in  which  the 
dut^  and  necessity  of  liberal  expenditure  for  the  pro- 
tection of  the  state  were  expounded  upon  principles  of 
sound  political  philosophy.  Between  this  date  and 
the  last  month  of 1506  Machiavelli  labored  at  his  favor- 
ite scheme,  working  out  memorials  on  the  subject  for 
his  office,  and  suggesting  the  outlines  of  a  new  military 
organization.  Onthe6th  of  December,  1506,  his  plan 
was  approved  by  the  signoiy,  and  a  spedal  minister, 
called  the  Nbve  di  Ordinafvta  e  Milizia,  was  appointed. 
Machiavelli  immediately  became  their  secretary.  The 
country  districts  of  the  Florentine  dominion  were  now 
divided  into  departments,  and  levies  of  foot  soldiers 
were  made  in  order  to  secure  a  standing  militia.  A 
oommander-in-chief  had  to  be  chosen  for  the  new 
troops.  Italian  jealousy  shrank  from  oooferring  tlus 
important  office  on  a  Florentine,  lest  one  member  of 
the  state  should  acquire  a  power  duigerous  to  the 
whole.  The  choice  of  Soderini  and  Machiavelli  fell, 
at  this  jnncture,  upon  an  extremely  ineligible  person, 
none  other  than  Don  Micheletto,  Cesare  Boca's  cut- 
throat and  assasmp.  It  is  necessary  to  insist  upon  this 
point,  since  it  serves  to  illustrate  a  radical  infirmitjr  in 
Machiavelli's  genius.  While  forming  and  promoting 
his  scheme,  ^o  was  actuated  by  principles  of  poUtical 
wisdom  and  by  the  purest  patnotism.  But  he  failed 
to  perceive  that  such  a  ruffian  as  Micheletto  could  not 
inspire  the  tjroops  of  Florence  with  that  devotion  to 
theircountry  and  that  healthymoral  tone  which  should 
distingush  a  patriot  army.  Herej  as  elsewh^,  he  re- 
vealed his  insensibility  to  the  ethical  element  in  human 
nature.  Knowing  that  Don  Micheletto  had  woriced 
well  for  Cesare  Boma,  accustomed  to  disregard  private 
morality  as  insignificant  in  pubUc  conduct,  ne  was  sat- 
isfied to  entrust  the  disdpline  and  education  of  his 
raw  militia,,  to  a  notoriona  vilhuit.  His  indifference  to 
personid  ethics  led  him  now  into  a  practical  blunder, 
as  it  afterwards  vitiated  his  political  writings  with  a 
philosophical  error. 

Meanwhile  Italy  had  been  the  scene  of  memorable 
events,  in  most  of  which  Machiavelli  took  some  part. 
Alexander  VI.  had  died  suddenly  of  fever.  Julius  IL 
had  ascended  the  papal  chair.  The  duke  Valentino 
had  been  checked  in  mid-career  of  conquest.  Machia- 
velU was  sent  to  Rome  during  the  conclave,  when  he 
renewed  his  intercourse  with  Cesare  Borgia.  On  this 
occasion  he  seems  to  have  felt  nothing  but  contempt 
for  the  hero  of  his  dreams,  who  had  mmk  into  inaig- 
nificanoe  and  almost  abject  snbmisdon.  The  collapse 
of  the  Bordas  threw  Central  Italy  into  oonfufflon  ;  and 
MachiavdE  had,  in  1505^  to  visit  the  Baglioni  at  Peru- 
gia and  the  Petraod  at  Siena.  In  the  foUowing  year 
he  accompanied  Juliiu  upon  his  march  through  Peru- 
gia into  uie  province  of  Emilia,  where  the  fierr  pope 
subdued  in  person  the  rebeUions  cities  of  the  church. 
Upon  tiiese  embassies  Machiavelia  represented  the 
Fforentine  Dieci  in  quality  of  envoy.  It  was  his  duty 
to  keep  the  ministry  informed  by  means  of  frequent 
despatches  and  reports.  All  this  while  the  war  for  the 
recovery  of  Pisa  was  slowly  dragging  on^  with  no  sno* 
oesB  or  honor  to  the  Florentines.  StadhiaTelli  had  to 
attend  the  camp  and  provide  fbr  leries  amid  his  many 
other  oooapatunia.  AndyethelbnndtimefbrimTate 
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literuy  vorfc.  In  the  autmnn  of  1504  he  began  his 
DeemndU,  or  Annab  of  Ital^,  %  poem  oompmed  in 
imigh  texza  lima,  and  now  remembered  only  for  one 
fine  denrilnng  the  eoniwe  of  I^ero  Cappoiu,  when  he 
defied  Charifls  YUL  to  his  ihee  in  1495  :— 

"  Lo  rtrepito  d«U*  anal  e  de'earalU. 
Non  potd  &r  ohe  non  fttan  senUt* 
voce  d'nn  Oftppon  Tra.  cento  Qalli." 

About  tihe  Bune  time  he  composed  a  comedy  on  the 
modd  of  Aristophanes,  which  is  nnfortonately  lost.  It 
seems  to  have  been  called  Le  Matehere.  Ginliano  de' 
Ricci  tells  us  it  was  marked  by  stringent  saUre  upon 
freat  ecclesiaBtics  and  statesmen,  no  hob  than  bv  a  ten- 
dency to  "ascribe  all  human  things  to  nwtonu  causes 
vr  to  fortune."  That  phrase  aoourately  dooribeB  the 
prevalent  bias  of  its  author's  mind. 

The  greater  part  of  1506  and  1607  was  spent  in  or- 
ganizing the  new  militia,  corresponding  on  the  subja^, 
and  scouring  the  country  on  emistment  service.  But 
at  the  end  of  the  latter  year  European  afiairs  of  no 
small  moment  diverted  Machiavelh  from  these  hum- 
bler duties.  Maximilian  was  planning  a  journey  into 
Italy  In  order  to  be  crowned  emperor  at  Rome,  and 
was  levying  subndies  from  the  imperial  burghs  for  his 
expenses.  The  FlorentlDes  thought  hb  demands  ex- 
oesBiTe.  Though  they  already  had  Francesco  Vettori 
at  his  court,  Soderini  Judged  it  advisable  to  send 
HachisTelli  thither  in  December.  He  travelled  by 
Genera,  all  thiongh  Switseriand,  to  Botcen,  where  he 
found  ine  emperor. 

This  Joiini«7  was  an  Important  moment  in  his  life.  It 
enabled  him  to  study  tlie  Swin  and  the  Oemuuia  in  their 
homes ;  and  the  report  which  he  wrote  on  his  return,  Sap- 
psrto  di  Oo9»  delta  Magna,  reckons  among  his  most  effective 
political  Btndiei.  Instead  of  ooaflning  hla  attention  to  the 
analysis  of  parties  or  the  portraits  of  eminent  persons  in 
tho  countriea  he  had  traversed,  Uachiavelli  strove  to  esti- 
mate the  essential  elements  of  national  snccess  or  failore. 

antique  sobriety  of  the  Swiss,  their  absolnte  equality 
and  iDdependenc&  their  efficient  national  militia,  inspired 
him  with  sneh  admiration  that  henceforth  the  Swin  ap- 
peared to  him  the  model  of  modem  nations  and  the  most  for- 
midable among  the  neighbors  of  the  Italians.  He  pointed 
«ut  that  the  strength  of  Germany  lay  In  the  free  cities, 
while  Uie  emperor  was  weakened,  not  only  by  his  own  in- 
decisive character  and  want  of  funds,  but  by  the  jeolonsy 
of  the  feudal  princes.  The  German  princes,  the  hnrghs, 
and  the  empire  being  Ul-accorded,  and  the  Swiss  being  hos- 
tile to  all  alike,  this  vast  nation  lacked  the  force  which  its 
ezoelient  morality,  sober  living,  and  vigorons  military 
organiaa^on  ought  to  have  secured  it.  What  is  most  re- 
markable in  Uachiavelli's  report  is  his  concentrated  effort 
to  realise  the  exact  political  weight  of  the  German  nation, 
and  to  penetrate  the  canses  of  its  strength  and  weakness. 
He  attunpts  to  grasp  the  national  character  as  a  whole,  and 
thence  to  deduce  pnetical  conclusions.  Certain  mistakes 
he  nndonbtedly  made.  He  treated  the  Swiss,  for  example, 
too  much  as  though  they  were  a  part  of  Germany.  He 
exaggerated  the  rimplicity  and  sobriety  of  the  race  at 
large,  seemingly  Inspired'  by  Tacitus  and  inflamed  in  his 
own  imagination  by  sympaUiy  with  a  people  who  realised 
his  cherished  dreams  of  national  health,  ^sindilferenoeto 
eeclesiastieal  questions  prevented  him  from  discerning  the 
ertsis  of  the  B^ormation,  which  was  on  the  verge  of  pre^pi- 
tating  Germany  into  the  discord  of  religions  wars.  Yet, 
allowing  for  these  drawbacks,  we  an  asttmished  by  the  In- 
■igbt  into  details  and  the  co-ordinating  fitcolty  which 
enabled  ^is  Italian  to  draw  so  diaerimlnating  and  ani- 
mated a  pntraitof  Uie  Germans  for  the  benefit  of  his 
repablio. 

The  same  great  qualities  are  notieealde  in  his  SUretU 
deU«  Oote  di  Franeia,  which  he  drew  up  after  an  embassy  to 
Louis  XII.  at  Blois  in  1510.  These  notes  upon  the  French 
race  are  more  scattered  than  the  report  on  German  afi^kits. 
But  they  reveal  no  less  acumen  combined  with  imaginative 

Enetration  into  the  very  essence  of  national  existeufc. 
B  points  out  that  the  special  strength  of  France  lies  in 
her  cantxalintion.  The  monaroh  Is  surrounded  by  obedi- 
ent feudal  vassals,  the  most  powerful  of  whom  are  of  the 
royal  blood.  They  in  their  turn  draw  their  wealth  from 
tho  people.  Feudalism,  an  element  of  discord  In  Germany, 
haa  Men  converted  into  monarchy,  and  become  the  cobe- 
•ive  bond  of  an«i^'  in  France.  On  the  other  hand,  this 
oantrallaAUm  contidns  a  grave  element  of  danger  for  the 


ftitnre  of  France.  The  people  are  ground  down  and  have 
no  liberty.  Maehiavelli  points  out  how,  in  these  circnm- 
staacea,  the^ith  of  the  French  army  is  its  chivalry,  and 
why  the  king  is  alwasrs  obliged, to  hire  German  and 
Swiss  in&ntry  for  hts  wars.  The  BtfnUti  abound  in  pointed 
observations  npon  the  French  character  which  is  well  con- 
trasted with  that  of  t^e  Spaniards.  But  what  constitutes 
the  originality  of  this  tract  is  Hachiavelli's  determination 
to  realise  to  himself  and  to  his  readers  the  political  value 
of  the  French  people  as  a  whole,  and  thus  to  form  a  solid 
basis  for  judging  of  its  probable  behavior  in  the  ftitare. 
In  this  ease,  as  in  the  case  of  Germany,  he  attempts  to  es* 
timate  the  physical,  moral,  and  intelleotaial  ca^clty  of 
an  anbwonist  with  whom  his  country  has  to  grapple. 
It  may  be  said  that,  with  France  as  with  Germany,  be 
wholly  omits  the  possibilities  of  religious  perturbation. 

While  engaged  upon  this  topic,  it  may  be  well  to  men- 
tion that  Hatmiav^li  displayed  exactly  the  same  force  of 
analysis  in  laying  bare  the  central  causes  of  weakness  in 
Italy  itself.  The  disarmameat  of  the  ponnlation  by  selfish 
despots  and  indolent  republics ;  the  conaeqaent  growth  of 
a  vicious  mercenary  system  ;  the  diamemDerment  of  the 
nation  into  petty,  mutually  Jealous  parcels,  due  for  the 
most  part  to  the  selfishness  of  Borne ;  the  loss  of  antique 
sobrie^  in  manners,  and  the  almost  total  corfuption  of  the 
people,  fostered  and  encouraged  by  their  debMiched  spir* 
Itual  leaders, — these,  he  says,  are  the  canses  which  have 
made  Italy  "  more  enslaved  than  the  Hebrews,  more  down- 
trodden than  the  Persians,  more  disunited  than  the  Athen- 
ians." This  is  not  the  place  to  discuss  his  policy  for  the 
Italians.  Suffice  It  to  say  that  the  same,  method  which  he 
applied  to  Germany  and  France  supplied  him  with  general 
conclusions  about  Italy,  and  enabled  him  to  view  with  a 
truly  terrible  clairvoyance  that  desperate  disease  of  his 
country  for  whidi  he  afterwards  invented  remedies  as 
desperate. 

Maehiavelli  returned  from  Germany  in  June,  1508, 
The  rest  of  that  vear  and  a  large  part  oi  1 509  were  spent 
in  the  affairs  of  tLe  militia  anathe  war  of  Pisa.  Chiefly 
through  his  exertions  the  war  was  terminated  by  the 
surrenderof  Pisa  in  June,  1500.  Meanwhile  the  league 
of  Cambray  had  disturbed  the  peace  of  Italy,  and 
Florence  found  heraelf  in  a  perilous  position  between 
Spain  and  France.  Sodenni's  Government  grew 
weaker.  The  Medicean  party  lifted  np  its  head.  To 
the  league  of  Gambr^  succeeded  the  hem  Santa.  The 
battle  of  Ravenna  was  fought,  and  the  French  retired 
from  Italy.  The  Florentines  had  been  spectators 
rather  than  actors  in  these  great  events.  But  they 
were  now  destined  to  feel  the  full  effects  of  them. 
The  cardinal  Giovanni  de'  Medici,  who  was  present  at 
the  battle  of  Ravenna,  brought  a  Spanish  army  into 
Tuscany.  Prato  was  sacked  in  the  August  of  1512. 
Florence,  in  extreme  terror,  deposed  the  gonfalonier, 
and  opened  her  gates  to  the  princes  of  the  house  of 
Medici. 

The  Government  on  which  Maehiavelli  depended  had 
fallen,  never  to  rise  again.  The  national  nulitia  in  which 
he  placed  unbounded  confidence  had  proved  inefficient 
to  iffoteot  Elorenoe  in  the  hour  of  need.  He  was 
surrounded  by  imlitical  and  personal  enemies,  who 
remded  him  with  jealousy  as  the  ez-gon&lonier's 
right-band  man.  Yet  at  first  it  appears  t^at  he  still 
hoped  to  retain  his  office.  He  showed  no  repugnance 
to  a  change  of  masters,  and  began  to  make  overtures 
to  the  M«]ici.  The  Nove  della  Milizia  were^  however, 
dissolved;  and  on  November  7,  1512,  Maehiavelli  was 
deprived  of  his  appointments.  He  was  exiled  From 
Florence  and  confined  to  the  dominion  for  one  year,  and 
on  November  17  was  flurtber  prohibited  from  setting 
foot  in  the  Palazzo  Pubblioo.  Ruin  stared  htm  in  the 
face ;  and.  to  make  matters  worse,  he  was  im{dioated  in 
the  oonspinoy  of  liero  Paolo  BosooU  in  February,  ISIS. 
Macliiai^  had  taken  no  share  in  that  feeble  attempt 
against  the  Medici,  but  his  name  was  found  upon  a 
memorandum  dropped  by  Boscoli  This  was  enough 
'  to  ensure  his  impnsonnient  He  was  racked,  and  only 
'  released  apon  Giovanni  de'  Medici's  election  to  the 
papacy  in  March,  1513.  When  he  left  his  dungeon,  he . 
'  retired  to  a  farm  near  San  Casdano,  and  ftoed  tie  not 
'  that  his  poHtical  career  was  at  an  end. 

MaciuaTeUi  now  entered  upon  a  period  of  HA  to 
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which  we  owe  the  jgreat  woTke  that  have  rendered  his 
name  immortal  But  it  was  one  of  prolonged  disap- 
pointment and  annoyance.  He  had  not  aooostomra 
himself  to  eooaomicu  livuig :  and,  when  the  emolu- 
mente  of  his  ofBoe  were  vUEoiawn,  he  had  but  barely 
enongh  to  sapport  hia  family.  The  previous  jreara 
of  hU  manhood  had  been  spent  in  continual  aottvity. 
Mnch  as  he  eqjoyed  the  staoy  of  the  Latin  and  Italian 
olasucB,  literature  was  not  bis  business ;  nor  had  he 
looked  on  writing  as  more  Uian  an  occasional  amuse- 
meot.  He  was  now  driven  in  upon  his  books  for  the 
employment  of  a  restless  temperament;  and  to  this 
irksomeness  of  enforced  leisure  may  be  ascribed  the 
production  of  the  IMndpe,  the  Discorti,  the  Arte  deUa 
Giierra,  the  oomedies,  and  the  Storia  FioreiUma.  The 
uneasiness  of  Machiavelli'a  mind  in  the  first  ^ears 
of  this  retirement  is  brought  before  us  by  his  pnvate 
oorreepondenoe.  The  letters  with  Vettori  paint  a  man 
of  vigorous  intellect  uid  feverish  activity,  dividing  his 
time  between  studies  and  vulgu-  disnpations,  seeking 
at  one  time  distraction  in  low  intrigues  and  wanton 
company,  at  another  turning  to  the  great  minds  of 
antiquity  for  solace.  It  is  not  easy  for  a  modem  gen- 
tleman to  understand  the  spirit  in  which  the  author  of 
the  Prindpe  sat  down  to  exchange  obscenities  with  the 
a^l\hoT  the  Somrnario  ddla  Storia  ^ Italia.  Norean 
it  be  urged  thatMachiavelli  plunged  into  dissipation  at 
this  crisis  to  escape  from  care,  or  that  be  penned  filth 
because  he  had  no  other  occupation  for  his  thoughts. 
fVom  the  camp  of  Borgia  in  1502,'  when  hia  mina  was 
on  the  stretch  and  he  was  mtohing  history  in  the 
making,  he  had  written  nmilar  traan  to  his  acquaints 
ances  at  home.  At  the  same  time  this  coarseness  of 
taste  did  not  blunt  his  intellectual  sagacity.  His  letters 
on  public  affairs  in  Italy  and  Europe,  especially  those 
which  he  meant  Vetton  to  communicate  to  theMedici 
at  Rome,  are  marked  by  extraordinary  fineness  of 
perception,  combined,  as  usual  in  his  case,  with  philo- 
sophical breadth.  In  retirement  at  his  villa  near 
Percussina,  a  hamlet  of  San  Casciano,  Mac^velli 
completed  the  Principe  before  the  end  of  1513.  This 
&mous  hook  is  an  analysis  of  the  methods  whereby  an 
ambitious  man  may  rise  to  sovereign  power.  It  appears 
to  have  grown  out  of  another  soaroely  less  celebrated 
work,  upon  which  Maohiavelli  had  been  engaged  before 
he  took  the  I^ndpe  in-  hand,  and  which  he  did  not 
finish  until  some  time  afWwards.  This  second  treatise 
is  the  Biacorsindprimo  libra  ddUDedit  di  Tito  JUvio, 
which  will  henoeforth  be  mentioned  in  this  article  as 
the  DinrortC 

Cut  in  the  form  of  commenta  on  the  hiatory  of  Livy,  the 
Diaeorri  are  really  an  inquiry  into  the  geneais  and  msln- 
tenance  of  states, — how  states  come  into  being,  prosper, 
and  decline, — in  what  forms  they  can  be  modelled  uid 
maintained.  The  Prmdpe  is  an  offshoot  from  the  main 
theme  of  the  Diaeorri,  setting  forth  Machiavelli's  views  at 
large  and  in  detail  upon  the  nature  of  principalities,  the 
method  of  cementing  them,  and  the  qnalities  of  a  success- 
ftilaatocrat.  Being  more  limited  In  anhject  and  more 
fndmendent  as  a  work  of  literary  art,  this  essay  detaches 
Itaelz  from  the  main  body  of  the  Ducorti,  and  has  attracted 
&r  more' attention.  We  feel  that  the  Pritidpt  is  inspired 
with  greater  fervency,  as  though  its  anthor  had  more  than 
a  speculative  aim  in  view,  and  brought  it  forth  to  serve  a 
special  crisis.  The  moment  of  its  composition  was  indeed 
decisive.  Hachiavelli  judged  the  case  of  Italy  so  desperate 
that  salvation  could  only  beexpectedfrom  the  intervention 
of  a  powerful  despot.  The  nniflcation  of  Italy  in  a  state 
protected  by  a  national  army  was  the  cherished  dream  of 
his  Ufb;  and  the  peroration  of  the  Principe  shows  that  he 
meant  this  treatise  to  have  adirect  bearing  on  the  problem. 
We  must  be  careDil,  however,  not  to  fall  into  the  error  of  ' 
supposing  that  he  wrote  it  with  the  sole  object  of  meeting  | 
an  occasional  emergency.  Together  with  the  Diwtrri,  the 
Frindpa  contains  the  specnlative  fruits  of  his  experience  : 
and  observation  combined  with  his  deductions  fh)m£oman 
history.  The  two  works  form  one  coherent  body  of  opinion, 
not  systematically  expressed,  it  is  true,  but  based  on  the 
Bsme  principlee,  iovolviog  the  same  conclusions,  and  di- 
rected to  the  same  pbiloaophtcal  end.  That  end  is  the  i 
analy^  of  the  conception  of  the  state,  studied  ander  two  I 
tnaln  ^pe^  republican  and  monaichical.   Up  to  the  date  <tf 


Blachiavelli,  modem  political  philosophy  had  always  pm- 
suTOosed  an  ideal.   Mediaeval  specolatioD  took  the  chnrch 
ana  the  empire  for  granted,  as  divinely  appointed  institu- 
tions, under  which  the  nations  of  the  earth  mast  flonrfsh 
for  the  space  of  man's  probation  on  this  planet.  Thinkers 
differed  cmly  as  Quelfs  and  Ohibellines,  as  leaning  ou  the 
one  side  to  papal  on  the  other  to  imperial  sapremaoy.  In 
the  revival  of  learning,  scholarship  supplanted  acfaolasti- 
cism,  and  the  old  ways  of  medisval  thinking  were  forgot- 
ten.  But  no  substantial  philosophy  of  any  kind  emerged 
from  humanism ;  the  political  lucubrations  of  the  aoholars 
were,  like  their  ethical  treatises,  for  the  most  part  rhetori- 
cal.  Still  the  humanists  effected  a  delivery  of  the  intellect 
from  what  had  become  the  bondage  of  obsolete  ideas,  and 
created  a  new  mediumforthe  speculative  &cn1ty.  Society 
in  Europe  had  outgrown  the  conditions  of  the  Middle 
Ages,  and  this  sew  humanistic  atmosphere  corresponded 
to  the  new  phase  upon  which  the  modem  natious  were 
entering.    Simultaneously  with  the  reviv^,  Italy  had 
passed  into  that  stage  of  her  existence  which  has  been 
called  the  age  of  despots.    The  yoke  of  the  empire  had 
been  shaken  off.    The  church  had  taken  rank  among  Ital- 
ian tyrannies.    The  fmninsnla  was,  roughly  speaking, 
divided  iuto,  principalities  and  sovereign  cities,  each  m 
which  claimed  autocratic  jurisdiction.    These  separata 
despotisms  owned  no  common  social  tie,  were  founded  on 
no  common  jui  or  right,  but  were  connected  in  a  network 
of  conflicting  interests  and  changeful  diplomatic  combina- 
tions.  A  keen  and  positive  political  intelligence  emerged 
in  the  Italian  race.  The  reports  of  Venetian  and  Floren- 
tine ambassadors  at  this  epoch  contain  the  firat  germs  of  an 
!  attempt  to  study  politics  from  the  point  of  view  of  science. 
At  this  moment  Mach  iavelli  intervenes.    He  was  oonscions 
of  the  change  which  had  come  over  Italy  and  Europe.  He 
was  aware  that  the  old  strongholds  of  medissval  thought 
must  be  abandoned,  and  that  the  decaying  mina  of  medus- 
val  institntions  f^iroisbed  no  basis  for  the  erection  of  solid 
political  edifices.   He  felt  the  cormption  of  his  cooutry, 
and  sought  to  bring  the  world  back  to  a  lively  sense  of  the 
neoeasi^  for  reformation.    His  originality  consists  in  hav- 
ing extendiMl  the  positive  intelligence  of  his  century  from 
the  sphere  of  contemporary  politics  and  special  interests 
to  man  at  large  regarded  as  a  political  being.    He  founded 
the  science  of  politics  for  the  modem  world,  by  concen- 
trating thought  upon  its  fundamental  principles.  Much 
that  is  unnatural  in  the  forced  severance  of  politics  from 
ethics,  much  that  we  know  now  to  be  nntrae  in  the  con-  ' 
eeption  of  national  development,  much  that  offends  our 
moral  sense  in  the  justification  of  iniquity  for  public  ends, 
mnch  that  the  experience  of  the  last  three  centuries  has 
shown  to  be  mistaken  in  the  theory  of  the  state  considered 
as  a  work  of  plastic  art,  much  that  belongs  to  the  fienais- 
sance,  and  has  perished  with  that  period  of  transition, 
much  that  is  .wrongly  applied  from  the  experience  of  Ital- 
ian diplomacy  to  poUtics  in  general,  can  be  noted  by  the 
studesta  of  Macbiavelli.    We  feel  the  want  in  him  of  a 
thorough  philosophical  education,  the  coutinual  oacillatioa 
between  speculative  and  practical  pointa  of  view,  the  lack 
of  system  and  the  negligence  of  stringent  definition.  We 
BUtmise  that,  had  he  studied  Plato's  JSepuUw  or  the  first 
chapters  of  Aristotle's  Politia  and  EOiiea,  he  might  perhaps 
have  avoided  what  has  been  the  stumbling-block  to  gener- 
ous readers — his  indifference  to  moral  righteousness  as 
indeepensable  to  states  no  leas  than  individuala.  We  regret 
his  unqualified  inculcation  of  the  doctoine  that  mebns  are 
Justified  by  ends, — a  doctrine  rendered  odious  by  Jeenitry 
to  the  modem  mind,  and  incompatible  with  any  sound 
science  of  humanity.     We  know  that  ethics  cannot  be 
severed,  as  he  severed  them,  from  politics ;  that,  tfaoogh 
national  differs  from  private  duty,  both  are  based  upon  the 
same  immutable  principles ;  that  the  fomer  tends  with  the 
growth  of  the  race,  to  approach  ever  more  nearly  to  the 
former ;  and  that  it  is  the  ftinctiou  of  the  pditical  philoso- 
pher to  keep  this  steadily  in  view.   We  nave  learned  to 
regard  nations,  not  merely  as  materials  to  be  moulded  by  a 
law-giver,  but  as  total  organisms,  which,  however  modified 
by  men  of  genius,  obey  t^elr  own  laws  of  evolution.  We 
have  outgrown  his  admiration  of  antiqui^,  and  do  not 
believe  that  modem  states  should  seek  to  model  themselves 
upon  the  type  of  Borne.   We  perceive  that  hia  ideal  of  a 
prince,  working  by  force,  fteud,  craelty,  dissimulation  to 
a  certain  end,  was  the  creature  of  circnmstances,  which 
caused  him  to  advocate  the  opposition  of  violence  to  anar- 
chy as  the  only  possible  resort.   These  are  deductions  to  be 
made  from  Machiavelli's  teaching,  regarded  as  final,  or  as 
instmctive  for  the  times  in  which  we  live.   But,  when  we 
have  made  theae  deductions,  there  remains  the  fact  of  his 
achievement.  He  began  to  study  men,  not  according  to 
some  preconception,  bnt  as  he  fimnd  them, — ^men  not  in  the 
isolatiiHi  of  one  oeutniy,  but  as  a  whole  in  histcor.  He 
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4lnw  his  oonclonoiiB  fe>m  the  natnre  of  mankind  itMlf, 
"aaeribing  »11  thinn  to  oataiul  caases  or  to  foitnne."  In 
this  w»7  he  restored  the  li^ht  method  of  stady,  a  method 
which  had  been  neglected  since  the  days  of  Amtotle.  He 
Conned  a  conception  of  the  modem  state,  which  marked 
the  eloae  of  the  Middle  Ages,  and  anticipated  the  next 
phase  of  Boropean  development.  His  prince,  abating  those 
points  which  are  purely  Italian  or  strongly  tinctured  with 
the  antibor's  personal  peoaUaritiefi,preflgnied  the  monarchs 
of  the  16th  and  17th  oentnries,  the  monarchs  whose  motto 
yiM  L'ftattfettwiil  His  doctrine  of  a  national  militia 
foreshadowed  the  system  which  has  given  strength  in  arms 
to  Frasoe  and  Oennany.  His  insight  into  the  causes  of 
Italian  decadenos  was  ecnnplete;  and  the  remedies  which 
he  sa^gested,  in  the  perorations  of  the  Prindpe  and  the 
Arte  tMla  Guerra,  have  since  been  applied  in  the  unification 
of  Italy.  Lastly,  when  we  once  have  freed  ourselves  from 
the  antipathy  engendered  by  bis  severance  of  ethics  from 
the  field  of  politics,  when  we  haveonce  made  properallow- 
ance  for  his  peculiar  use  of  phrases  like  "  fh>di  ouorevoli " 
or  "scellentteaae  gloriose,"  nothing  la  left  bnt  admiration 
far  his  mental  ^titade.  That  is  the  attitude  of  a  patriot, 
wlw  saw  with  open  eyes  the  ruin  of  his  country,  who 
bonied  above  all  things  to  save  Italy  and  set  her  In  her 
plaee  among  the  powerful  nations,  who  held  the  duty  of 
BeIf-«aoTiflce  in  the  most  abaolate  sense,  whose  very  limita- 
tions and  mistakes  were  doe  to  f  n  absorbing  passion  for 
tlw  state  be  dreamed  might  be  reconstituted.  It  was 
Kaohiav^li's  intense  preoccupation  with  this  problem — 
what  a  state  is  and  how  to  fonnd  one  in  existing  circum- 
■tanoes— which  cansed  the  many  riddles  of  bis  speculative 
writiiigs.  Dassled,  as  it  weroi  with  the  brilliancy  of  bis 
own  diacDveiy,  eoneentmted  In  attention  on  the  one  necee- 
dty  toT  orgsauing  a  powerfttl  coherent  nation,  be  forgot 
that  men  are  more  tiian  political  beings.  He  neglected 
religion,  or  regarded  it  as  a  part  of  the  state  machinery. 
He  was  by  no  means  Indifferent  to  private  virtue,  whidi 
indeed  he  Judged  the  basis  of  all  hmltby  national  exist- 
ence; but  m  the  realm  of  politics  he  postponed  morahi  to 
political  expediency.  He  held  that  the  people,  as  dia- 
tingnished  from  the  nobles  and  clergy,  were  the  pith  and 
fibre  of  nations ;  yet  this  same  people  had  to  become  wax 
faktiie  hands  of  ^e  politician, — ^th^  oommeroe  and  their 
eoinfin-bB,  ^e  arts  which  give  a  dignity  to  life  and  the 
pleasnrea  which  make  life  liveable,  neglected, — their  very 
liberty  snbordinated  to  the  one  tyrannical  conception.  To 
tills  point  the  s^regation  of  politics  from  every  other  fac- 
tor  which  goes  to  constitute  hnmanilr  had  bnmght  him ; 
and  this  It  is  which  makes  os  feel  his  world  a  ^demeas, 
devoid  of  atmosphere  and  vegetation.  Tet  some  such 
isolation  of  the  subject-matter  of  this  science  was  de- 
manded at  the  m<nnent  of  its  birth,  Jost  as  political  econ- 
taajf  when  flist  ataited  had  to  make  a  rigid  severauoe  of 
wealth  from  other  units.  It  is  only  by  a  gndual  process 
that  social  sdenoe  in  Its  whole  complexity  can  be  evolved. 
We  have  hardly  yet  discovered  that  political  economy  lias 
nnwoidable  points  of  contact  with  ethics. 

Fran  the  finr^oing  criticism  it  will  be  peroelved  that 
an  the  qnestioiis  whether  Machlavelli  meant  to  corrupt  or. 
to  instmet  the  world,  to  fortify  the  bands  of  tyrants  or  to 
lead  them  to  their  ruin,  are  now  obsolete.  Be  was  a  man 
of  Bcience — one  who  by  the  vigorooa  study  of  his  Bnltject- 
aiatter  ■onght  from  that  sulject-matter  itself  to  dedooe 
lawB.  The  dlffloul^  which  remains  in  Jndging  him  Is  a 
dilDcnlty  of  statement,  valuatioi^  allowance.  How  much 
shnll  we  allow  for  bis  position  in  Benaissance  Italy,  for  the 
etOTuption  in  the  midst  of  which  be  lived,  for  his  own  per- 
sonal temperament?  How  shall  we  state  his  point 
itf  departure  from  the  Middle  Ages,  his  sympathy  with 
prevalent  classical  entfauslams,  his  divination  of  a  new 

Eiod?  How  shall  we  estimate  the  permanent  worth  of 
method,  the  residuum  of  value  in  bis  maximsf 

AfW  finishing  the  JVmcipe,  Maohiavelli  thought 
of  dedicating  it  to  one  of  the  Medioean  princes,  with 
the  avowed  Dope  that  he  might  thereby  regain  their 
favor  and  find  public  employment  He  wrote  to  Vet- 
tori  on  tJie  Bobject,  and  Giiuiano  de'  Medid,  duke  of 
NemoniB,  seemed  to  him  the  proper  person.  The 
choice  was  reasonable.  No  sooner  had  Leo  been  made 
pope  than  he  formed  schemes  for  the  aggrandizement 
of  liiB  fiunUy.  Gtioliano  was  offared  and  reftiaed  the 
dnohy  of  UtIhdo.  Lat«  on,  Leo  deugned  for  him  a 
dodiy  in  Emilia,  to  be  cemented  out  of  Parma,  Pia- 
Mnxa,  Begg^o,  and  Modena.  Supported  by  the  power 
1^  thejmpacy,  with  the  goodwill  of  Florence  to  back 
hunt  Giuliauo  would  have  foimd  himself  in  a  pouUoa 
lomewhAt  better  than  that  of  Cesue  Bcogia;  and  the 


Borgia's  creation  of  the  dnchy  of  Romagna  migh^ 
have  served  as  his  model  Maohiavelli  Uierefore  was 
justified  <  in  feeling  that  here  was  an  opportmiit7  for 
patting  his  cherished  schemes  in  practice,  and  that  a 
prince  with  such  alliances  might  even  advance  to  the 
grand  end  of  the  unifioation  of  Ita^.  Qiuliano,  how- 
ever, died  in  1506.  Then  Maohiavelli  turned  hia 
thoughts  towards  LoreMO,  duke  of  Urbina  The 
choice  of  this  man  as  a  possible  Italian  liberator  reminds 
us  of  the  choice  of  Don  Micheletto  as  general  of  the 
Florentine  militia.  To  Lorenzo  the  Principe  was  dedi- 
cated, but  without  result  The  Medici,  as  yet  at  all 
events,  oould  not  tmploj  Maohiavelli,  and  luid  not  in 
themselves  the  stuff  to  found  Italiui  kin^oms. 

MachiaTelli,  meanwhile,  was  reading  his  Discorsi  to 
a  select  audience  in  the  Rucellai  gardens,  fanning  that 
republican  enthusiam  which  never  lay  long  dormant 
amo^  the  Florentine  Towards  the  year  1519  botli 
Leo  2L  and  his  couau  the  cardinal  Giulio  de'  Media 
were  modi  perplexed  about  the  management,  of  the 
republia  It  seemed  neoessary,  if  possible,  in  the  grad- 
ual extinction  of  their  family,  to  give  the  city  at  least 
a  semblance  of  self-government  They  applied  to 
several  celebrated  pohtioians,  among  others  to  Maohia- 
velU,  for  advice  in  the  eme^noy.  The  result  waa  hia 
Ditcono  to^a  U  Ryformar  to  Stato  di  Firenze,  a 
treatise  in  which  he  deduces  practical  condusionsfrom 
the  past  histoiy  and  present  temper  of  the  <aty,  blend- 
ing these  with  hisfevorite  principles  of  government  in 
general.  He  earnestly  admonishes  Leo,  for  his  own 
sake  and  for  Florence,  to  foimd  a  pennanent  and  free 
state  system  for  the  republic,  reminding  him  in  terms 
of  noue  eloquence  how  splendid  is  the  glory  of  the 
man  who  shall  confer  such  benefits  upon  a  people. 
The  year  1520  saw  the  composition  tn  ItetUt  Lthri 
deWArte  di  Ghurra,  and  of  the  Vita  di  Ccutrucdo. 

The  first  of  these  is  a  methodical  treatise,  setting 
forth  Hachiavelli's  views  on  military  matters,  digeetiug 
his  theories  respecting  the  superiority  of  Bational  troupe, 
the  inefficiency  of  fiirtreeaes,  the  necessity  of  relying 
upon  infantry  in  war,  and  the  comparative  insigniflcauce 
of  artillexy.  It  is  strougly  colored  with  his  enthusiam  for 
ancient  Borne ;  and  specuilly  upon  the  topic  of  artillery  it 
displays  a  want  of  insight  into  uie  actualities  of  modem  war- 
fare. We  may  regard  it  as  a  supplement  or  appendix  to  the 
Principe  and  the  i>weorm,  since  Hacbiavelli  held  it  for  a 
fhndamental  axiom  that  states  are  powerless  unless  com- 
pletely armed  in  permanence.  The  peroratiou  contains  a 
noble  appeal  to  Ute  Italian  liberator  of  his  dreams,  and  a 
parallel  from  Macedonian  history,  which,  read  by  the  light 
of  this  century,  sounds  like  a  prophecy  of  Piedmont 

The  Vita  di  Cattrvceio  was  composed  at  Lucca,  whitlier 
Hacbiavelli  had  been  sent  on  a  mission.  This  so-called 
biography  of  the  medinval  adventurer  who  raised  himself 
by  personal  ability  and  milituy  skill  to  the  granny  of 
several  Tuscan  cities  must  be  regarded  in  the  light  of  an 
historical  romance.  Dealing  freely  with  the  outline  of 
Castruccio's  career,  as  be  had  previously  dealt  with  Cesare 
Borgia,  be  sketched  his  own  ideal  of  the  successAil  prince. 
Cesue  Borgia  had  entered  into  the  PrituApe  as  a  represen- 
tative figure  rather  than  an  actual  personage :  so  now  con- 
versely die  theories  of  the  Prineme  assumed  ^e  outward  form 
and  semblance  of  Castmccio.  In  each  case  history  is  blent 
with  speculation  in  nearly  the  same  proportions.  Bnt  Css- 
truccio,  being  farther  from  the  writers  own  experience^ 
bean  weaker  traits  of  personality. 

In  the  same  year,  lE&O,  Machlavelli,  at  the  instance  of  the 
cardinal  Ginlio  de'Medici,  received  commission  from  the 
officers  of  the  Studio  Pnbblioo  to  write  a  history  of  Flor- 
ence. They  agreed  to  pay  him  an  annual  allowance  of  100 
florins  while  engaged  opon  the  work.  The  next  six  years 
were  partly  employed  in  its  composition,  and  he  left  a  por- 
tion of  it  finished,  with  a  dedication  to  Clement  VII.,  when 
be  died  in  1527.  In  the  Jatorie  FioraUine  Machiavelll 
quitted  the  field  of  political  speculation  for  that  of  history. 
But,  having  already  written  the  Diaconi  and  the  Principe, 
he  carried  with  him  to  this  new  task  of  historiography  uie 
habit  of  mind  proper  to  political  philosophy.  In  his  hands 
the  history  of  Florence  became  a  text  on  which  at  fitting 
seasons  to  deliver  lessons  lathe  science  he  initiated.  This 
gives  tiie  work  Its  special  character.  It  is  not  so  much  a 
chronicle  of  Fhnentlne  afihirs,  from  the  commencement  at 
modem  history  to  the  death  of  Lorenso  de'Medici  in  149i^ 
as  a  eiltiqae  of  that  chi^cle  from  the  point  of  view 
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■idopted  hj  HachiATelli  in  his  former  writings.  Having 
WM^eiued  his  doctrines  in  the  Principe  and  the  Dixorn,  he 
«^ies  their  abstract  principles  to  the  enmple  of  tho  Flor- 
■entine  repnhlic.  His  nvorite  topics  reappear — the  dismem* 
berment  of  Italy  by  the  papacy  (bk.  i.  9, 23) ;  the  rain  of  her 
national  miUtia  (bk.  i.  34,  38;  bk.  v.  1 ;  bk.  vi.  1) :  the 
enervation  of  her  conuuonwealths  bycommeroe  (bk.l.  39; 
bk.  ii.  42) ;  hereoiropt  morality  (bk.  iii.  1) ;  the  reference 
-of  Italian  olTenmstaDces  to  Boman  precedents  (bk.  iii.  1); 
the  theory  of  the  intervenient "  nomothetee  "  in  states  (bk. 
iv.  1) ;  and  the  theory  of  hmnan  vicissitudes  (bk.  v.  1). 
1^)8  gives  to  his  history  »  deductive  and  illostrative  qnal- 
ily  whidh  men  of  less  ima^native  mind,  like  Qtticciardini, 
-or  the  exact  students  of  onx  own  days  may  criticise.  Bat 
the  History  of  l^enee  is  not  a  mere  politiciu  pamphlet.  It 
is  the  first  example  in  Italian  literatare  of  a  national  bio- 
gxaphy,  Uie  fltst  attempt  in  any  litetatnro  to  trace  the 
vfcusitodes  of  a  people's  life  In  their  logical  seqnrace, 
deducing  each  saceessive  phase  from  passions  or  necessities 
inherent  in  preceding  circnmatances,  reasoning  upon  them 
fW>m  general  principles,  and  inferring  corollaries  for  the 
conduct  of  the  future.  In  hisprooBmiumMachiavelli  taxes 
Poggio  and  Lionardo  Broni  with  having  ne^eeted  dTio 
affiuis  ror  the  record  of  wars  and  alliances.  It  Is  to  the 
analysis  of  the  republic's  inner  life  that  he  directs  atten- 
tion, showing  how  her  acts  were  the  phenomena  of  this 
O^anic  force.  At  the  same  time  he  does  not  omit  the  nar- 
rative of  external  events,  hnt  places  the  portrait  of  Flor- 
ence  in  the  centre  of  an  animated  group  <a  pictures  drawn 
from  Italian  history.  Approaching  his  own  times,  he  en- 
larges on  the  part  played  by  the  Hedici ;  for  it  was  one  of 
tbo  conditions  of  the  task  imposed  on  him  that  he  should 
celebrate  the  ancestors  of  Qiullo.  This  portion  of  the  work 
is  executed  in  no  servile  splint,  md  the  subsequent  destiny 
of  Florence  fhlly  jostified  the  prominence  here  given  to  the 
elder  Coeimo  and  Lorenzo.  In  point  of  form  the  FlormtiM 
Jtitiors  is  modelled  upon  Livy.  It  contains  speeches  in 
the  antique  manner,  which  maybe  taken  as  partly  embody- 
ing the  author's  commentarynponsitaatlonfl  of  importance, 
partly  as  expressing  what  he  thought  dramatically  appro- 
priate to  prominent  jwrsonagee.  The  style  of  the  whole 
liook  is  nervous,  vivid,  flree  from  artifice  and  rhetoric, 
oh^ing  the  writer's  ^ouAht  witii  absolute  plasticity. 
Machlavelll  had  formed  for  himself  a  prose  style,  equalled 
by  no  one  but  by  Guicciardini  in  his  minor  works,  which 
was  &r  removed  from  the  emptiness  of  the  Latinizing 
humanists  and  fche  trivialities  of  the  Italian  purists.  Words 
in  his  hsnds  have  the  substance,  the  self-erioenceof  things. 
It  is  an  athlete's  Bty]9,  all  bone  and  sinew,  nude,  without 
superfluous  flesh  or  ornament. 

It  would  seem  that  from  the  date  of  Machiavelli's 
discotirBe  to  Leo  on  the  government  of  Florence  the 
Medici  had  taken  him  into  oonsideratioo.  Writing  to 
Vettori  in  1513,  he  had  ezjpreawd  his  eager  vish  to 
"roll stones"  in  &&t  semoe;  and  this  desire  vas 
now  grstiSed.  In  1521  he  was  sent  to  CaiT|i  to  trans- 
act  a  oetty  matter  with  the  chapter  of  tha  £Van<uscans, 
the  (»ief  known  result  of  the  embassy  b^ng  a  burlesque 
ooirespondenoe  with  Franceeco  Gniociardim.  Four 
years  later,  in  1525,  he  received  a  ratheor  more  impor- 
tant mission  to  Venice.  Bnt  Machiavelli's  public 
career  was  virtually  dosed ;  and  the  interest  of  his 
biography  still  oentres  in  his  literary  work.  We  have 
seen  t£at  already,  in  1504,  he  had  been  engaged  upon 
a  oomedy  in  the  manner  oi  Aristophanes,  which  is  now 
unfortunately  lost  A  translation  of  the  Aru&na,  and 
three  originu  oomedies  firom  his  pen  are  extant^  Uie 
predse  dates  of  whieh  are  nnoratun,  thongh  the JSp^i^ 
estof  tlbam  me  first  printed  at  Rome  in  1524  This  is 
the  Mcmdragola,  which  may  foe  justlycalled  the  ripest 
and  most  powerfiil  single  play  in  the  Italian  language. 

The  plot  is  both  improbable  and  nnpleasing.  Bnt,  hav- 
ing granted  this,  literary  criticism  is  merged  in  admiration 
of  the  wit^  the  humor,  the  vivacity,  the  satire  of  a  piece 
which  brings  befbre  us  the  old  life  of  Florence  in  a  succes- 
sion of  brilliftnt  scenes.  If  Maohiavelli  had  any-  moral 
ol^ect  when  he  composed  the  JfondrojFoIs,  it  was  to  naint  in 
slarinK  colors  the  corraption  of  Italian  sode^.  It  shows 
how  a  Dold  and  plausible  adventurer,  aided  by  the  profli- 
gacy of  a  parasite,  the  avarice  and  hypocrisy  of  a  confessor, 
and  a  mauler's  complaisant  fiuniliaritr  with  vice,  achieves 
the  Mumnh  of  making  a  gulled  husband  bring  his  own 
unwilling  out  too  yielding  wife  to  sliame.  Thewholecom- 
edy  is  a  study  of  stupidity  and  baseness  acted  on  by  roguery. 
About  the  power  with  which  this  pletnre  of  domestic 


Immorality  is  presented  there  can  be  no  question.  But 
the  perusal  of  uo  piece  obliges  us  to  ask  ourselves  whethet 
the  author's  radieal  oonoeption  of  human  nature  waa  not 
ihlse.  The  same  sa8pi<^<ni  is  forced  upon  ns  by  tilie 
iVMctp«.  Did  not  Hschiavelli  leave  good  habit,  as  aa 
essential  ingredient  of  character,  out  of  account?  Hen  are 
not  such  absolute  fools  as  Nlda,  nor  suoh  compliant  oata- 
paws  as  Ligiuclo  and  Tlmoteo;  vnnnen  arc  not  sooh  weak 
instruments  as  Sostrata  and  Lneresia.  Sinnewhere,  in 
actual  life,  the  stress  of  craft  and  courage  acting  on  the 
qnings  of  human  vice  and  weakness  &il8,  unices  the  hero 
of  the  comedy  or  toagedy,  Callimaoo  or  Ceaare,  allows  fin- 
the  revolt  of  healthier  instincts.  MaohiaTelU  does  not 
seem  to  have  calculated  the  force  of  this  reoolL  He  speen- 
lates  a  world  In  which  Vtrtd,  nnscrnpuloos  strong  of 
character,  shall  deal  sacceasfblly  with  hailty.  This,  we 
snhmit,  was  a  deep-eeated  error  in  his  theory  of  life,  an 
error  to  which  may  be  ascribed  the  nnnwxoos  stnmbling- 
blocks  and  rocks  of  oAnee  in  his  more  seriona  writings. 

Some  time  after  the  MandrafioUi,  he  composed  a  second 
comedy,  entitled  Cftsto,  a  portion  of  the  plot  of  which  Is 
borrowed  AWthe  CatiiuL  Thongh  mod^ed  on  the  art  of 
Flantiifl,the  CKsia  Is  even  hanelier  and  closer  to  the  lift  of 
Florence  thui  Its  predeoesscv.  It  contains  InomnparaUe 
studies  of  the  Florentine  honsewKb  and  her  huslmnd,  a 
grave  bnsineas-like  dtizen,  who  falls  into  the  senile  folly 
of  a  base  intrigue.  The  device  by  which  Nicomaoo  is 
brought  back  to  a  senae  of  du^  la  presented  in  scenes  ot 
soM  humor  v^Ioh  recall  the  manner  of  Ben  Jonsmi.  On 
the  whole,  the  Cttna  is  a  pleasanter  and  wholeeomer  pli^ 
than  the  Mandragola.  It  served  as  model  to  a  school  ta 
later  pli^ywrights.  There  remains  a  short  piece  without 
title,  the  Ommtdia  m  iVosa,  which.  If  It  be  Haohiavelli's, 
as  internal  evidence  of  style  sufficiently  argues,  might  be 
accepted  as  a  study  for  both  the  CUma  and  the  Mmmvgeta. 
It  seems  written  to  expose  the  corruption  of  domestic  life 
in  Florence,  and  especially  to  satirise  the  ftiaia  in  their 
fiuniliar  part  of  go-betweaia^  tame  cats,  oonfossors,  and 
adnlterera.  1^  Fra  Alberigo  of  this  oomedy  Is  a  vigo- 
rous piece  of  realistic  portraiture,  anticipating.  If  not  sur- 
passing, the  Fra  Timoteo  of  the  Mimdragi^ 

Of  Machiavelli's  minor  poems,  sonnets,  oapitolL  and 
carnival  songs,  there  Is  not  much  to  s^.  Powerfiil  as  a 
comio  playwright,  he  was  not  a  poet  in  the  proper  sense  ot 
the  term.  The  little  novel  of  Belfagor  claims  a  passing 
word,  if  only  because  of  Its  celebri^.  It  Is  a  good-humored 
satire  upon  marriage,  the  devil  being  forced  to  admit  that 
heU  Itself  is  prsfteable  to  Us  wife's  company.  That 
Maohiavelli  Invented  itto  exiness  the  Irritation  of  his  own 
domestic  life  Is  a  myth  wiUiont  fonndation.  The  sbny 
has  a  mediBval  origin,  and  it  was  almost  simnltaneonsly 
treated  in  ItiUian  by  Ifiwhiavelli,  Straparola,  and  Giovanni 
Brevio. 

In  the  niring  of  1526  Maohiavelli  was  emj^yed  by 
Clement  VU.  to  insped^  the  fortifications  oiFlorenoe. 
He  printed  a  report  upon  the  subject,  and  in  the 
summer  of  the  same  year  received  orders  to  attend 
Franoesoo  G^ociartUni,  the  pope's  commissary  of  war 
in  Lombardy.  Quicoiardioi  sent  him  in  August  to  Cre- 
mona, to  transact  business  with  the  Venetian  provve- 
ditori.  Later  on  in  the  antnmn  we  find  him  once  more 
with  Guicciardini  at  Bolonia.  Thus  the  two  nvat 
Italian  historians  of  the  16ui  century,  who  had  Dcea 
friends  for  several  years,  were  brought  into  relatioDS  of 
close  intimaoy.  It  would  be  intoresting  to  know  the 
topics  their  converaation,  and  to  possess  some  frag- 
ments of  t^e  debates  they  undoubtedly  held  upon  the 
grave  affairs  of  Italy  at  this  dedsive  juncture.  In  the 
next  year  Home  was  destined  to  be  sacked  by  an  impe- 
rial army.  Florence  was  to  rise  in  rebellion  against 
tie  Medici.  Four  years  later  Charles  V.  was  to  lay 
the  iron  hand  of  Spain  upon  the  remnants  of  Italian 
liberty.  But  nothing  survives  of  Machiavelli's  and 
(jhiicciardini's  discourse.  We  can  only  form  an  opin- 
ion of  what  it  must  have  been  from  the  oommentaria 
vmtten  bv  the  latter  on  tie  political  philosophy  en 
Machiavelli — oommentaries  which  suffinendy  exnlun 
the  different  methods  of  the  two  great  thinkers. 
Guiociaidini,  more  pootive  even  than  Maohiavelli  lo 
hiscritidsm,  averse  to  theory,  satisfied  vriti  a  poUcv 
of  public  temporizing  and  expediency,  accepting  Ital* 
ian  decadence  with  the  truiquilUty  of  egotism,  umked 
on  Machiavelli  as  a  dreamer.  "Nothing,"  he  ss^ 
"  can  cure  tie  diseases  of  our  oentoiy  but  the  knife  of 
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J^eatgas,  and  the  knife  of  I^eorgns  not  be 
expected.  '  Maohiavelli  was  alw^rs  hoping  against 
hope  that  this  knife  in  the  hands  of  some  saperior 
Cttare  might  atiU  be  used.  Goiooiardini,  as  events 
proved,  had  taken  a  soander  view  of  the  mtuation;  or 
nther  it  was  men  like  Ouiodaidini  who  made  the  ntu- 
ation.  Madiiayelli  to  the  last  remained  a  patriot, 
widi  darkly  bright  impracticable  vi^ons  in  his  brain. 

After  auoUier  vimt  to  OnieoiaTdiiu  in  the  s^ng,  of 
1927,  MachiaTdli  was  sent  by  Him  to  Givita  vecohia. 
It  seemed  that  he  was  destined  to  be  assodated  in  the 
paijal  service  with  Clement's  vioeroy,  vad  that  a  new 
pmod  (^diplomatic  employment  was  openine  for  him. 
But  soon  after  his  return  to  Florence  he  fell  ill.  His 
son  Hero  said  that  he  took  medidne  on  the  20th  of 
June  which  disagreed  with  him ;  and  on  the  22d  he 
died,  having  received  the  last  offices  of  the  church. 
There  is  no  fonndation  for  the  l^;end  that  he  expired 
wiUi  profane  saroasms  upon  his  hps.  Tet  we  need  not 
run  into  the  opposite  extreme,  and  try  to  &nc^  that 
MadiiaTeUi,  who  had  ]>rofe8sed  i^ag&nism  in  his  life, 
moved  himself  a  believing  Ghristaau  on  his  death-bed. 
That  he  left  an  unfitTorable  opinion  among  his  fellow- 
eftinus  is  very  decidedly  reooided  by  the  lustorian 
VarchL  The  Firincipe,  it  seenis,  had  alrrady  be^n 
to  pifjifiice  the  world  agunst  him ;  and  we  o&n  readily 
bdieve  what  Varchi  sententiously  observes,  that  "  it 
would  have  been  better  for  him  if  nature  had  given  him 
dther  aless  powerful  intellect  or  a  mind  of  a  more  genial 
tamper."  There  is  in  truth  a  something  crude, 
onsympathetic,  (qmicid  in  his  mental  attitude  toward 
human  nature,  for  which,  even  afler  the  lapse  of  more 
than  three  centuries,  we  find  it  difficult  to  make  allow- 
SDOB.  The  force  of  his  intellect  renden  this  want  of 
goiiality  lepnlsive.  We  cannot  help  olnecdn^  that 
one  who  was  so  powerful  could  have  been  kindlier  and 
■randerxf  hewified.  We  therefore  do  him  the  injus- 
tice of  mistaking  his  in&mity  for  perversity.  He  was 
eolor'Uind  to  commonplace  morality  *,  and  we  are 
angiy  with  him  because  he  merged  the  hues  of  ethics 
in  one  gray  monotone  of  politics.  In  peraon  Machia- 
veUi  was  of  middle  height,  black-haired,  with  rather  a 
•mall  head,  very  bright  eyes,  and  slightly  aquiline 
DOSe.  Kis  thin  dose  lips  often  broke  into  a  smile  of 
Bucasm.  His  activity  was  almost  feverish.  When 
unemployed  in  work  or  study,  he  was  not  averse  to  the 
Bode^  of  boon  companions,  gave  himself  readily  to 
transient  amours,  and  oorres^nded  in  a  tone  of  cyni- 
ol  bad  taate.  At  the  same  tame  he  lived  on  terms  of 
mtimacgr  vith  worthy  men.  Varchi  says  of  him  that 
"mJus  oonveriaUoD  he  was  pleasant,  obliging  to  his 
mtimates,  the  friend  of  virtuous  persons."  Those 
who  care  to  understand  the  contradictjons  of  which 
aach  a  chalitecter  was  capable  should  study  his  corre- 
spondence with  Vettori.  It  would  be  unfair  to  chaise 
what  is  repulsive  in  their  letters  wholly  on  the  habits 
of  the  times ;  for  wide  familiarity  with  the  published 
oonespoodence  of  umilar  men  at  the  same  epoch 
brings  one  acquainted  with  litde  that  is  so  disagree- 
able. 

For  complete  editioos  of  Uachiavelli'i  works,  that  of 
Italia,  8  volt.,  1813,  and  the  more  comprehensire  by  Usigli, 
Horenee,  1^3,  may  be  cited.  The  best  biography  is  by 
Pioftawr  Paaqiiale  Villari,  3  vols.,  Florence,  1377-83.  This 
work  contains  a  copioofl  critique  of  all  the  most  important 
■todiefl  which  have  been  made  of  Machiavelli's  works.  An 
bfliah  tanslationofthis  life,  finished  by  Madame  Villar! 
nuB  the  gntdanee  of  ProCsHor  VlUaii,  Is  being  published. 

(J.  A.  8.) 

MACHINE  TOOLS.  The  very  small  degree  of 
antiquity  to  which  machine  tools  can  lay  claim  appears 
forduy^  in  the  sparse  records  of  the  state  of^  the 
medianioal  orafts  a  centuiy  ago.  A  few  tools  of  a 
nde  kindf  such  as  tilt-hammers,  and  a  few  spedal  ones 
«4ueh  aimed  at  accuracy,  but  were  of  very  limited  ap- 
pGeation,  snoh  as  "nulls"  for  boring  cannon,  or 
'oigines  "  for  cutting  the  teeth  of  dock  wheels,  were 
ilnoiit  thor  only  lepresentatiTea.  Maehine  tools  of 


Uie  modem  tyw  indeed  would  not  then  have  been 
likely  to  have  round  much  favor  even  if  they  had  been 
invented,  owing  to  the  difficulty  of  providing  snffident 
power  for  driving  them,  except  in  the  comparatively 
few  positions  where  water-power  was  available  The 
transmission  of  power  was  unthought  of,  except  for 
the  veiv  limited  distanoes  which  were  possible  with  the 
ill-fitt«a  ' '  gudgeons ' '  and  * '  lanterns  and  trundles ' '  of 
the  old  miU-wnghts. 

The  steam-engine,  however,  changed  all  this.  On 
the  one  hand  the  hitherto  unheard-of  aoonracy  of  fit 
required  by  its  working  parts  created  a  demand  for 
took  of  increased  power  and  precision,  and  on  the  other 
it  rendered  the  use  of  such  tools  pcesible  in  almost  any 
situation.  Thus,  acting  and  reacting  on  each  other, 
machine  tools  and  steam-engines  have  grown  side  by 
ride,  till  our  workshops  have  become  peopled  with  a 
race  of  giants,  capable  of  uncomplainingly  performing 
tasks  altogether  beyond  the  powers  of  the  easily  wear- 
ied hands  which  nave  brought  them  into  existence. 
Bat  the  first  steps  in  the  process  were  costly  and  diffi- 
cult to  a  degree  which  it  is  not  now  easy  to  realize. 
James  Watt,  for  instance,  in  1769,  was  fkin  to  be  con- 
tent with  a  cylinder  for  his  "fire-engine"  of  which, 
though  it  was  but  18  inches  in  the  bore,  the  diameter 
in  one  placeexceededth^  at  another  by  about  }  (.375) 
of  an  inch ;  its  piston  was  not  unnaturally  leaky,  though 
he  packed  it  with  "  paper,  cork,  putty,  pasteboard,  and 
old  nat"  In  the  bore  of  a  cylinder  of  120  inches  there 
would  not  now  be  admitted  an  error  of  t^b  of  an  inch, 
and  the  leakage  past  the  piston  is  practically  ni7.  Even 
this  must  by  no  means  be  t^en  to  represent  the  ex- 
treme limit  attainable  in  respect  of  nze  and  accuracy. 

Machine  tools  prraent  so  manv  points  of  difTerence 
that  no  eUsnfication  of  t^em  will  be  attempted  beyond 
a  broad  diviuon  into  general  and  spedal  tool8,-;-those 
induded  under  the  latter  head  being  such  as  are  intend- 
ed to  perform  repeatedly  one  ungle  operation  (or  one 
of  a  smsll  number  of  vanoties  of  that  operation),  or  are 
mainly  emplc^ed  in  parlionhu-  prooesses  or  mannfao- 
tures. 

As  an  instance  of  spedal  tools  woriring  successively  in 
aseries, — which  is  a  ir^uent  arrangement  with  spedal 
tools,— the  block  machinery,  for  making  ships'  blocks 
at  Portsmouth  dockyard,  may  be  mentioned.  Erected 
in  1807  by  Mr.  H.  Maudslay  fVom  designs  by  Mr. 
(ailerwaras  Sir  Marc)  Brunei,  on  the  recommendation 
of  Sir  S.  Bentham,  it  enabled  ten  men  to  do  in  a  supe- 
rior manner  woik  which  previously  required  one  hun- 
dred and  ten,  and  efiectedinthe  annual  expenditure  of 
the  nation  a  saving  of  about  £24,000.  Into  the  par- 
ticulars of  the  beautifully  arranged  sawing,  mortising, 
shaping  and  other  machines  by  which  this  was  aooom- 
plisned  we  cannot  enterj  but  they  are  of  great  interest, 
not  only  from  their  intrinsic  ments,  but  also  as  being, 
if  not  the  very  first,  certainly  superior  to  any  which 
had  previously  been  used.  Our  limited  space,  how- 
ever, will  be  more  profital^  devoted  to  giving  a  few 
examples  of  the  general  tools  used  in  engineeis'  work- 
shops. 

The  Steam-ffammer,  which  in  some  respects  may 
be  r^rarded  as  the  most  important  of  matmine  tools, 
has  already  been  noticed  (see  Hahher,  vol.  xi.  p. 
380).  Second  only  to  it  in  importance,  and  long  an- 
terior to  it  in  dat«,  stands  the  lathe.  At  what  exact 
point  of  its  development  from  the  simple  foot  laUie  it 
first  became  entitled  to  rank  as  a  machine  tool  we  will 
not  stop  to  inquire,  for  the  origin  of  this,  as  of  must 
of  the  mechanical  legacies  which  have  been  handed 
down  to  us  by  successive  inventors  and  improvers,  is 
involved  in  much  obscurity.  But  as  far  as  tools  laying 
any  dum  to  precision  are  concerned  it  appears  cer- 
tainlv  to  have  been  the  first  to  come  into  existence. 
On  the  Continent,  mechanism  to  be  used  in  coi^unction 
with  it  for  oval  turning,  and  for  producing  mouldings 
oblique  to  the  axis  of  the  work,  had  been  devised  as 
early  as  1569,  in  which  year  one  Jacques  Besson  pub- 
Bshed  drawings  of  two  lathes  so  amnged.  Whether 
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much  ftdditioqal  beaotgr  wu  obtained  hy  ihm  depart- 
ing from  the  rarcular 
eectioiiB  producible 
irith  the  umple 
lathe,  and  oo&vert- 
ing  th^  into  dis- 
torted  ones,  such  as 
that  sketched  in  fig. 
1  (reduced  from  Bes-  ^o*  i— 8wMh  woA. 

«on),  may  perhaps  be  qneetioned,  but  the  taste  for 
this  "swaah  "  work,  as  it  is  called,  ere  long  extended 
Also  to  England.  Mozon,  the  first  English  writer  on 
the  subject,  ^vea  a  drawing  of  a  ver^  similar  lathe, 
and  he  mentions  the  name  of  an  established  London 
maker  whose  oval  engines,  and  swash  engines,  and  all 
other  engines,  were  excellently  well  made,  bo  the^y 
were  apparenUy  in  some  demand  at  the  time  of  his 
writing  (166U). 

Screw-cutting  in  Uie  lathe  was  another  problem — 
and  a  more  worthy  one — ^which  ooonpied  the  attentioit 
of  inventors  at  the  «une  early  period.  A  curious 
mechanically  very  imperfect  arrangement  for  aooom- 
plishing  it  [with  which,  however,  threads  either  right 
or  lefVhanded  could  be  cut  on  tapered  and  oval  as  well 
as  on  (^lindrical  work)  is  given  in  another  of 'Besson's 
engravings.  In  this  the  tool  is  entirely  supported  and 
its  movements  are  controlled  by  the  machine  instead 
of  being  held  in  the  hand, — an  arrangement  of  which 
the  great  advantage  appears  to  have  been  but  tardily 

3 related,  though  it  contains  the  germ  of  the  prin- 
a  which,  applied  first  in  the  slide-rest  of  the  lathe, 
and  subsequently  in  machine  tools  of  almost  every 
Qrpe,  has  enabled  tasks  of  oonstantly  incroaung  severity 
to  be  successfully  dealt  with. 

Nearly  two  centuries  seem  to  have  elapsed  before 
what  we  now  know  as  the  glide-rest  became  a  recognized 
adjunct  to  the  turning  lathe,  though  in  the  meantime 
arrangements  had  been  devised  for  controlling  the 
motion  of  the  tool  by  attaching  it  to  some  portion  of 
the  mechanism  in  some  special  cases, in  that  of 
two  curious  lathes  for  turning  hyperbolic,  spherical,  or 
plane  minxirs  for  optical  purposes,  of  which  engravings 
were  published  at  Rome  in  1648.  Its  first  definite 
ftppearance  in  print  ooeun  in  the  great  French  Eneyelo- 
pilaie,  published  in  1772,  Betau  drawings  of  an  ad- 
mirable slide-rest  are  given  in  one,  and  evidence  of  its 
being  then  in  regular  use  occurs  in  several  of  the  verv 
interesting  engravings  of  that  ponderous  work,  which 
gives  80  dear  an  insight  into  the  methods  then  em- 
ployed in  France  in  the  various  crafts.  The  descrip- 
tion, however,  by  no  means  settles  Uie  question  of  its 
origin. 

It  is  pretty  certain  that  the  slide-rest  was  reinvented 
in  England  by  the  ingenious  Henry  Maud^a^,  when 
he  was  emploved  in  Mr.  Bramah's  workshop  in  Lon- 
don, where  Maudslay's  go-cart"  (as  it  was  at  one 
time  deristrely  called)  was  first  set  to  woric  in  1794. 
That_  he  had  not  previously  seen  the  drawings  just 
mentioned  cannot  of  course  be  proved,  but  the  high 
price  at  which  the  Entydopidie  was  published  makes 
It  very  probable  that  no  copy  of  it  had  at  that  Ume 
come  under  the  notice  of  a  nard-working  English  me- 
dianic  The  intrinsic  difierences  of  the  two  suide-reste 
tend  towards  a  similar  condunon.  Whoever  may  have 
been  its  first  inventor,  the  slide-rest  has  certainly  proved 
itself  to  be  the  most  invaluable  of  all  the  additions 
made  to  the  turning  lathe.  Its  indispensability  to  the 
modem  power-lathe  will  be  readily  appredated  from 
the  following  examples. 

'  An  engraving  or  a  nmple  slide-rest  for  use  with  a 
foot  k^lhe  has  ureadv  been  given  (see  Iathe),  and  its 
effect  in  reducing  the  labor  of  the  turner  was  then 
pointed  out  The  tdf -acting  slide-rat  (fig.  2)  carries 
this  reduction  still  farther:  and  Iqr  deriving  from  the 
lathe  itself  the  small  *'  feed  "  movement  neoeesaiy  for 
bringing  the  tool  to  bear  on  successive  portions  of 
the  work,  it  dispenses  wholly  with  the  need  for  phyn- 
cal  ezer^m  on  the  part  of  the  woriunan,  and  does  not 


even  demand  his  continuous  saparinoD.  One  result 
of  this  is  that  the  slide  lathe  (fyx  so  ctnnplete  is  the 

union  between 
the  slide-rest  and 
the  lathe  that 
they  must  now  be 
regarded  as  one 
machine)  affords 
a  oomplete  sdo- 
tion  or the  sorew^ 
cutting  probkmt 
since,  oy  varying 
the  extent  to 
which  the  rest 
traverses  the 
PIG.  2.-^*!tiiig  aude-Eert.       lathe  bed  during 

each  revolution  of  the  nutndrel,  a  screw  thr^  of  any 
desired  pitch  can  be  cut  with  a  single  tool 

In  fi^.  3,  which  shows  a  self-acting  §creio-cutting 
lathe  with  douUe-geared  headstock,  of  a  type  now  wdl 
established,  ihe  arrangements  for  obtaining  and  vaiy- 
ing  this  traversing  motion  may  be  observed.   A  sted 


Fio.  S.— Beir-ACtlng  8cr«w-cutUDc  LAthe. 

leading  icrew  runs  along  the  front  of  the  lathe  bed, 
and  with  it  the  slide-rest  can  be  connected  at  pleasure. 
Two  or  more  change  wheels,  properly  proportioned  as 
to  the  number  of  their  teeth,  connect  tne  nead  of  the 
screw  mth  the  hinder  end  of  the  mandrel. 

Although  a  leading  screw  is  not  the  only  nor  in  all 
cases  the  nest  mode  of  rendering  a  lathe  self-acting, 
ordinary  screw-cutting  lathes  are  very  largely  used  lat 
other  purposes  than  that  implied  by  thdr  name.  The 
advantage  of  perfect  regularity  in  the  feed  is  very  great 
even  for  plun  turning,  and  this  can  only  be  secured 
when  it  is  independent  of  human  vi|^huice.  'tha  feed 
in  a  direction  transverse  to  the  bea  is  also  ver^  com- 
monly rendered  automatic  by  means  into  which  we 
cannot  here  entorj  lathes  so  provided  being  distin- 
guished as  self-acting  surfacing  lathes.  In  this  case, 
however,  the  varying  diameter  of  the  sucesdve  cuts 
introduces  serious  objections  to  a  uniform  rate  of  feed. 
These  were  remedied  as  long  ago  as  1827  hy  that  ex- 
cellent meohanician  Joseph  Clement, — who  was  one 
of  the  greatest  improvers  of  die  power  lathe;  but  hii 
arrangement  has  never  come  into^neral  use. 

To  enable  a  comparatively  smalTlathe  to  be  uaed  for 
surfadng  work  of  larger  diameter  than  it  woold  nat- 
urally admit,  a  portion  of  the  bed  is  frequently  made 
removable  so  as  to  leave  a  "gap"  dose  to  tJbe  fixed 
headstock.  An  8-inch  gap  lathe,  for  instanoe,  such  as 
fig.  3,  can  thus  admit  an  artide  of  26  indies  diatnoter 
instead  of  16  inches  only. 

Break  lathes,  such  as  fig.  4,  carry  the  same  prindple 
still  farther,  so  that  they  can  take  m  work  of  consider- 
able length  as  well  as  of  large  diameter,— the  treUe- 
geared  headstock  and  all  other  parts  being  in  their  case 
made  of  suffident  struigth  to  bear  the  neavT  slnins 
whidi  result  from  the  increased  size  and  weight  of  the 
work,  a  quality  in  which  gap  lathes  are  not  unfre- 
quently  defident.  Lathes  of  this  kind  were  made 
Mr.  (now  Sir  Joseph)  Whitworth  as  long  ago  as  1840, 
and  tiie  type  is  still  tne  aec^ted  one  for  genual  beay/ 
turning.  The  face  idates  on  which  uige  work  li 
chucked  in  these  lathes  are  sometimes  as  mudi  as  1ft 
feet  in  diamster. 
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fhce  ku?ieg,  of  vhioh  the  main  duty  is  surfacing 
tttiolai  whereof  the  diameter  is  great  bat  the  length 
mall,  are  very  similar  to  the  Toretfoing  minus  the 
4ntira  ri^fc-haad  portion  of  the  bed  and  all  that  it 
carries.  They  have  oocudoDally  been  made  for  work 
of  Tei7  large  diameter, — snoh  as  turning  the  roUer 


Pio.  4.— Self-wttng  Break  Lathe. 

paths  of  40  feet  railway  turn-tables, — though  it  is  now 
loand  preferable  to  turn  such  things  in  a  hoiizontal 
poution,  in  lathee  of  which  the  mandrels  are  verticaL 

Bat  the  point  to  which  the  growth  of  power-lathes 
haa  now  attuned  will  be  best  illustrated  by  the  follow- 
ing interesting  parUculars  of  two  which  have  been 
omte  Teoently  denied  and  made  m  the  Boyal  Oun 
Factories  at  Woolwich.  Each  of  these  can  take  in  a 
pieoe  of  work  having  a  maximum  diameter  of  12  feet 
and  a  total  length  of  36  feet, — which  represents  a  truly 
appalling  wdght  of  metal  to  have  to  deal  with,— their 
main  dimenmons,  eta,  bung 

H^htof  eantee  of  mandrel  sboTS  the  bed  .  6ft 

Totalleiwthof  bed  00" 

Length  «f  fixed  headstock  12" 

Diuneterof  ftont  bearing  of  mandrel  in  do.  18  in. 
Length  of  do.  do.  36 " 

Length  of  leading  screw  over  all  (SB  ft  8  in. 

Diameter  of       do.  do  7  in. 

Weight  of  fixed  headstock,  about  65  tons. 

Do.       movable    do.,    about  18  " 

Da       alido-reet  and  saddle,  about .  .  .  .  ISi  " 
Total  weight,  nearly  300  " 

In  lathes  of  thb  enormous  size — as  in  all  machine 
tools  of  the  heaviest  class — great  weight  and  a  proper 
disposal  of  it  on  a  thoroughly  secuFe  foundation  are 
necessary  for  ofatainingthe  rigidity  which  is  a  Sxat 
essenUal  to  suooess.  When,  however,  this  and  all 
other  oonditionB  have  been  fulfilled,  and  the  tool  and 
the  speed  have  been  snitably  adjusted,  the  operation 
of  paring  off  8TMt  shavings  from  the  revolving  mass 
becomes  one  of  sncfa  apparent  facility  that  it  is  almost 
difficalt  for  a  stranger  to  believe  that  it  is  not  lead  or 
even  some  yet  sol^r  substance,  rather  than  wrought 
iron  or  steel,  which  is  under  treatments 

It  has  been  found  that  in  heavy  turning  the  best 
results  are  obtained  by  taking  deep  cuts  at  a  low  rate 
of  speed,  fast  driving  bringing  no  oorrespondin^  in- 
crease in  the  amount  of  work  got  through.  Vanous 
other  means  have  therefore  been  devised  for  accelera- 
ting operations.  Each  of  the  Woolwidi  laUies  just 
mentioned  is  Aimished  widi  two  slide-restSjSO  that  two 
independent  eats  can  be  taken  at  once  at  difierent  parts 
of  the  work.  The  duplex  tystem  effects  the  same  thing 
m  a  different  way,  two  slide-rests  (one  in  front  and  the 
other  at  the  back  ofthe  lathe)  being  mounted  on  one 
saddle  and  ac^usted  simultaneously^  by  a  single  right 
and  lefl-handed  screw, — a  plan  which  has  the  advan- 
t»ge  of  subjecting  the  work  to  two  opposite  strains 
which  either  wholly  or  partially  balance  each  other. 
In  some  instances  both  the  above  advantages  are  com- 
bined by  using  two  duplex  rests  at  different  parts  of 
the  bed.  A  quick  hand  traverse  is  another  time-saving 
Birangement,  now  common  to  almost  all  screw-outtinR 
Whea.  It  enables  the  slide-rest  to  be  run  qaidJy  batx 
from  the  end  of  one  cat  to  the  starting-point  of  the 
next  In  turning  up  a  number  of  similar  articles  upon 
each  of  which  several  different  tools  have  to  be  used  in 
■aeoeanoD,  the  Ume  iriiich  would  be  lost  in  diangbg 
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the  tools  is  sometimes  saved  by  employing  a  capsfow 
reU,  in  which  the  whole  series  of  totus  is  so  fixed  once 
for  all  that  each  in  turn  can  be  brooght  to  bear  up(m 
the  work  without  further  adjustment 

Three  examples  of  turning  tools  are  given  in  fig.  5, 
tJie  middle  one  bein^  an  ordmaiy  hook  tool,  suited  for 
outside  work  on  wrongbt  iron  or  steel,  and  the  one 
above  it  a  h^-kand  toot  which  can  be  used  also  for  in- 
wde.  Their  cutting  edges  are  of  course  forged  and 
ground  stnughter  or  more  pointed  or  otherwise  varied 
aoooTdin^  to  droumstances,  and 
for  cast  iron  or  brass  the  an^ 
of  the  edge  is  made  much  less 
acute,  aa  in  the  lowest  of  the 
three  in  the  engraving.  The 
size  of  the  steel  from  which 
they  are  made  also  varies,  2 
inches  square  being  by  no 
means  exceptionally  large,  so 
that  the  weight  of  it  uselessly 
employed  in  the  shanks  is  very 
couMderable,  and  altogether 
disproportionate  to  that  r»- 
quired  for  the  cutting  ed^es.  The  plan  of  fixing  a 
short  steel  cutter  in  an  iron  tool-holder,  soggested 
many  years  ago  by  Mr.  Babbage  (which  has  already 
been  mentioned  in  connection  with  foot  lathes),  baa, 
however,  not  found  the  favor  which  at  firstrij^ht  mi^ht 
have  been  expected  for  it,  in  spite  of  the  saving  whiiih 
it  effects  in  this  respect 

For  chaung  long  or  coarse-threaded  screws  the  above- 
mentioned  screw-outting  lathes  leave  little  or  nothing 
to  be  denred.  But  for  producing  the  lar^e  number  of 
screwed  bolts,  studs,  eta,  now  required  in  mechanical 
workshops  more  rapid  methods  must  be  had  recourse 
to,  and  speaid'  macntnes  for  forging,  turning,  screw- 
ing, and  finwhiiiff  them  have  accoraingly  oome  into 
common  use.  Of  these  one  example  omy  can  be  given 
— the  screunng  machine,  fig.  6 — with  which  the  threads 
of  bolts  or  nuts  are  cut  to  the  "  standard  pitch"  which 
now  (happily)  is  almost  universally  accepted.  Immense 
loss  and  inconvenienoe  were  formerly  caused  by  the 
absence  of  uniformity  in  this  respect,  bat,  tbanxs  to 
the  persevering  manner  in  which  the  efforts  of  Mauds- 
lay  and  Clement  to  put  an  end  to  this  evil  have  been 
followed  up  by  Wbitworth,  it  has  now  almost  ceased 
to  exist  and  any  bolt  or  nut  can  be  substituted  for  any 
otherof  a  like  size,  however  different  the  processes 
which  the  two  have  been  manufactured.  The  machine 

(fig.  6)  is  in 
fact  a  lathe 
with  a  few 
special  fea- 
tures, such 
as  the  hol- 
low man- 
diel,  which 
enables  it  to 
operate  up- 
on a  bar  of 
any  length. 
Diesmount- 
Fis.  e.— Sorewlnc  Machine.  ed    OU  a 

modified  form  of  slide-rest  cut  the  thread  to  the  frill 
depth  at  a  single  traverse,  and  a  simple  arrangement 
enables  nuts  to  be  tapped  with  CKiual  ndlity.  In  some 
other  varieties  of  screwing  machines,  more  particularly 
those  intended  for  band  power  only,  the  outward  re- 
semblance to  the  turning  lathe  is  less  apparent,  but  tf 
their  action  is  looked  into  it  will  be  foand  that  in  them 
as  in  almost  all  machine  toots  it  is  the  principle  of  the 
slide  which  is  munly  conducive  to  their  success. 

Seoond  only  to  the  lathe  in  its  importance  stands  the 
planing  nuuMme.  Just  as  the  slide  renders  it  euf  to 
tnm  a  cylindrical  surface  (me  ftmn  end  to  end,  a  task 
which  before  its  introdudion  had  been  one  of  extreme 
difficulty,  even  for  the  most  highly  skilled  workman, 
ao  the  planing  machine  supeisraeSi  by  a  method  giving 
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vastly  HuperioT  results,  the  difficult  and  costJy  process 
of  hand  chipping  and  filing,  by  which  flat  surfaces  of 
metal  were  lornierly  produced.    Although  it  is  a  oom- 

Sarativel^  modem  invention,  its  real  oiigin  is  obscure. 
To  drawing  or  description  of  any  planing  machine  at 
all  resembhng  those  now  in  use  were  published  in 
Eiuland  previoudy  to  those  of  one  nude  by  Clement 
in  1825,  which  appeared  in  the  TVansactioru  of  the 
Socte^  of  Arts.  With  this  beautiful  machine,  which 
was  of  considerable  size,  being  capable  of  admitting 
arddes  measuring  as  much  as  6  feet  in  height  or  width, 
he  obtained  results  which  would  satisfy  alTordinazy  re- 
quirements at  the  present  day. 

The  ordinary  self-acting  planing  machine  is  shown  in 
fig.  7.  Its  action  bears  no  resemblance  to  the  familiar 
process  of  wood  planing,  but  is  analogous  to  that  by 
which  the  successive  cuts  of  a  narrow  tool  produce  a 
cylindrical  surface  in  a  slide  lathe.  A  traversing  table 
carries  the  work  and  forces  it  against  the  tool,  which 
is  stationary  while  making  its  out,  bat  between  thecuts 
has  a  slight  "  feed  "  motion  lAona  its  horizontal  sUde. 
Perfectly  parallel  cuts  are  thus  taken  from  every  por- 
tion of  the  work  in  suocesnon,  the  result  bmng  a  sor- 
faoe,  not  indeed  perfectly  smooth  and  free  from  scores, 
but  (what  is  generally  far  more  important)  possessing 
a  general  flatness  and  freedom  from  twist  whidi  can  be 
obtained  only  with  a  great  expenditure  of  time  and 
trouble  by  hand  labor.  The  extent  to  which  machin- 
ery has  cheapened  work  of  this  kind  will  be  appreciated 
from  the  fact  that  in  1826  the  cost  of  renderiog  a  square 
foot-of  surface  true  by  hand  chipping  and  filing  was 
12s..  whereas  in  1856  it  could  be  done  in  the  planing 
macoine  at  a  cost  of  less  than  one  penny. 

Planing  machines,  equally  with  lathes,  are  required 
not  only  to  give  good  results  bat  to  give  them  quickly. 


rest  when  it  is  lazge  or  heavy,  and  to  give  all  liie  re- 
quisite movements  to  the  tool.  This  view  is  now 
gradually  gaining  favor,  and  the  makers  of  some  recent 
machines  have  adopted  a  form  of  oonstnictjon  entirely 
different  from  the  above,  which  has  the  advantage  oi 
enabling  cuts  either  horizontal  or  vertical  to  be  ukea 
from  ai^  piece  of  work  which  can  be  second  to  the 
base-plate,  so  that  its  full  size  is  almost  immateriiL 

An  ordinary  vertical  driUtng  machine  is  represented 
in  fig.  8,  one  of  comparatively  small  dze  and  lin^e- 
geared  having  been  oboBea  rather  than  a  laige  exam- 
p\e  with  greater  comidioBr 
tion.  When  once  properiy 
started,  this  machine  is  self- 
acting,  but  for  each  hole  the 
work  oas  to  be  adjusted  by 
hand  so  as  to  bring  the  re- 

auired  portion  exactly  un- 
er  the  drill  spindle,  and 
the  small  rizeof  the  table 
prevents  its  being  at  any 


Fio.  S.— Vertical  DiUllng 
Machine. 


Tia.  7.— Flanlng  Machine. 

Provimon  is  therefore  made  for  relating  the  traverse 
oPthe  taUe  to  suit  the  length  of  the  cut,  and  for  utili- 
ring  or  accelerating  its  return  journeys.  The  former  is 
sometimes  done  by  fixing  the  tool  in  a  revolving  tool- 
holder  or  "jim  crow,"  so  that  its  face  can  be  always 
turned  towards  its  cut,  and  for  accomplishing  the  lat- 
ter there  are  various  arrangements  which  give  a  "quick 
return  "  to  the  table.  It  is  also  a  common  practice  to 
use  two  tools  at  once,  as  in  turning.  It  will  be  observed 
that  the  size  of  the  work  which  can  be  treated  in  a 
planing  machine,  such  as  fig.  7,  is  strictly  limited  by 
the  clear  width  between  the  standards,  and  the  height 
of  the  horizontal  slide  above  the  table  when  at  its  high- 
est point.  Although  these  dimenrions  are  veiy  coq- 
siderable  in  the  larger  sizes,  which -can  occasion^ly  take 
in  articles  over  9  feet  in  width  and  height  and  50  feet 
in  length,  yet  it  is  sometimes  desirable  to  be  aJttle  to 
exceed  them,  and  in  these  lacge  machines  the^  woght 
of  the  table  and  the  power  consumed  in  driving  and 
reversing  it  become  a  serious  consideration.  It  is 
thea«fore  mechanically  preferable  to  keep  the  voA  at 


eso  objections  are  reme- 
died in  larger  machines, 
either  by  making  the  table 
capable  of  horizontal  adjust- 
ment,— a  good  way  of  cfoing 
this  being  to  pivot  a  circular 
table  at  the  end  of  an  arm 
which  can  revolve  round  the 
main  standard  of  the  ma- 
chine,— or  by  mounting  the 
drill  spindle  on  a  radial  arm 
and  enabling  its  distance 
from  the  standard  to  be  varied.  In  the  first  case  the 
tool  is  then  distinguished  as  a  "pillar"  and  in 
the  second  as  a  "  radial  "  drilling  machine.  Either 
of  these  methods  enables  the  drill  to  be  brought 
to  bear  exactly  upon  the  desired  spot  (within  cer- 
tun  limits  as  to  distance  from  the  edge,  etc.),  the 
first  by  adjusting  the  work  below  the  drill,  the 
second  by  ac(justing  the  drill  over  the  work.  A 
toaU  drill  dis|>enses  with  a  table  altogether,  and 
gives  great  fa^ities  for  operating  on  large  pieces 
of  work,  especially  if  the  means  of  a^ustment  is 
secured  by  the  radial  arm  just  mentioned.  MU- 
tiple  drilling  machines,  with  which  a  series  of  holes 
can  be  drilled  at  onoe,  are  serviceable  toob  for  some 
purposes,  mainly  on  account  of  the  saving  of  time 
which  they  effect.  Three  drills  are  shown  in  fig. 
9,  the  first  the  old,  bad,  but  not  yet  auite  super- 
ceded  pattern,  which  is  incapable  oi  making  a 
"  straight  or  clean  hole  of  any  considerable  depth, 
and  which  loses  its  original  diameter  both  in  wear 
and  in  sharpening :  the  second  the  tvntt  drUL,  whidi 
compares  favorably  with  it  in  every  one  of  these 
respects;  and  the  third  a  pm  drUL,  for  enlaxging  a 
hole  already  existing. 
Boring  machines  deal  chiefly  mih  apertures  of  lai:ge 
diameter,  ror  which  great  stratght- 
neSB  and  accuracy  are  required, 
such  as  the  cylinders  of  pumps, 
steam-engines,  etc ,  or  the  bores  of 
guns.  The  latter  object  Inought 
them  very  early  into  existence,  as 
already  mentionedj  and  the  general 
principle  upon  which  the  rude  ma- 
chinery of  more  than  a  oentuiy 
ago  bored  out  the  old  cast-iron 
mortars  is  still  used  for  the  power- 
f\il  weapons  of  our  own  day.  It 
consists  in  the  employment  of  a 
boring  bar  formed  hy  mounting  a 
series  of  cutters  (or  a  combination 
of  guides  and  cutters)  round  the 
periphery  of  a  oylindncal  "head"  somewhat  less  in 
diameter  than  the  required  bore.  Fig.  10  will  render 
evident  the  great  amilanty  which  exists  between  the 


Fio.  9.— Drilli. 
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Fis.  10.— Onn-Boiinc  BmOm. 


oldest  and  the  most  recent  gun-boring  heads,  the  one 
beuig  taken  from  the  &u^di^idie  already  referred  to, 
and  the 
other  from 
a  drawing 
of  a  boring- 
bar  used  for 
a  similar 
purpose  at 

Woolwich.  The  head  may  be  either  a  fixture  at  the 
end  of  its  bar,  in  which  case  it  forma  a  kind  of  drill 
with  several  cutting  edges,  or  it  may  be  so  arranged 
aa  to  trayeree  the  bar  to  a  small  extent  at  each  revo- 
lution,— a  plan  which  is  generally  preferred  for  aJl 
open-ended  c^linders^  etc,  and  which  admits  of  the 
iroric  being  kept  stationaiy  throughout  the  op^raation. 
The  bar  wben  in  use  is  mounted  either  Tertically  or 
horiiontally,  aooording  to  circumstances,  in  a  lathe  or 
boring  machine.  The  excellent  results  obtainable  in 
this  manner  will  be  appredated  from  the  fact  that 
with  the  gun-boring  machinery  at  Woolwich  a  hole  10 
inf^es  in  diameter  and  10  feet  deep  can  be  bored  in 
solid  steel  at  a  single  operation,  and  holes  have  been 
carried  to  a  depth  of  24  feet  with  a  variation  of  less 
than  T&iF  of  an  inch  in  the  diameter.  The  accuracy 
of  modem  madbine  work  indeed  not  anfrequently 
brin^  into  prominence  sources  of  error  which  were 
preTionaly  unsuspected.  The  boring  of  large  cast  iron 
q^Iinders  affords  an  instance  of  this,  for  it  has  been 
iound  that  however  true  the  boring  tool  may  be,  the 
distortaon  of  the  cylinder  itself,  throogh  b^ng  lud  on 
itB  mde*  is  sofficient  to  mar  the  resnlts  obtamed  with 
it ;  oonsequendy  it  has  been  found  neeospoiy  always  to 
bore  a  large  cvhnder  in  tlie  vertical  porition  whidi  it 
will  occupy  when  in  use. 

In  tbe  oonstrnction  of  modern  machinery,  etc.,  it  1b  often  nfr- 
cesaaryto  depart  from  tbe  simjile  geometric  forms  to  the  pio- 
daotion  of  which  thetools  which  have  thus  for  occupied  oar 
attention  are  mainly  adapted.  Wo  will  now  glance  at  some 
of  the  labor-8»ving  contiivanoea  applicable  to  otlier  cases. 

The  dot  driOiMQ'maehiMt  effects  (by  a  method  said  to  have 
been  first  osed  about  the  year  1S18)  the  conversion  of  the 
ciicnlar  cavity  producible  with  an  ordinary  drilling  ma- 
chine into  an  elongated 
"slot"  or  slit.  The  extent 
of  the  elongation  can  be 
varied  by  increasing  or 
diminiahing  the  recipro- 
cating movement  of  the 
slide  which  carries  the  ro- 
tating drill.  An  example 
of  it  Is  given  in  fig.  11, 
and  the  cutting  end  of  a 
roHfAmy  driU  is  shown  to 
m.  emlxrgeA  scale.  Where 

■moothnesB  of  the  sunken  soi&ce  is  required  this  is  fbUow- 
ed  by  a  roM  or  snne  other  JtnMing  Uct. 

The  dcttmn  mocMm  (llg.  12)  also  cats  grooves  and  slots, 
but  in  an  en- 
tirely different 
manner.  Those 
who    are  ao- 

aaainted  with 
le  wood  mort- 
ising machine, 
from  whidi  the 
idea  of  this  tool 
was  derived  by 
Bo  be  Its  of  Han- 
cheeter,  will  at 
once  understand 
its  principle, 
and  will  appre- 
ciate the  good 
service  which 
can  be  rendered 
by  this  power- 
fbl  paring  tooL 
A  luge  portion 
of  the  anapinc, 
et&,  required  in 
heavy  work  is 
now   done  In 

these  f]""^*"*^  Fia.  12.— Slottfng  Maohine. 


710. 11^-Slot  DrllUng. 


PiQ.  1&— Shaping  Machine. 
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which  are  lonifltimfls  of  great  sise  and  power.  The  taUe . 
on  wMifli  the  work  is  placed  is  pivoted  and  mounted 
on  a  compound  slide,  ana  a  self-acting  horizoutal  trana- 
verse  or  circular  movement  can  thus  be  given  to  it. 

For  work  of  moderate  size  shaping  madtinea,  which  are 
of  more  recent  introduction  thwa  either  slotting  or  planing 

machines,  both  of  which 
they  resemble  in  their 
action,  are  In  some  re- 
spects more  convenient. 
The  slide  which  carries 
the  tool  is  in  their  case 
horizontal,  and  its  short 
but  variable  strokes  are 
in  a  direction  tiausverse 
to  the  bed,  along  which  it 
can  travel,  jnat  as  a  sUde- 
reet  travels  along  a  lathe 
bed.  Curved  sar&ces, 
either  convex  or  concave, 
as  well  80  flat  ones,  can 
generally  be  worked  np 
automatically  in  these  ma- 
chines, one  of  which  is 
shown  in  fig.  13,  but  their 
details  and  arrangements  vary  considerably.  For  opera- 
ting npou  small  sorfacee,  especially  those  of  complicated 
outline,  tbe  plan  of  employing  a  revolving  cutter,  re- 
sembling a  circular  file,  is  now  ^ning  favor.  It  is  inter- 
esting to  note  that  this  is  but  a  retnm  to  a  system  which 
is  stated  t«>  have  been  devised  1^  Dr.  Hooke  in  1664,  and 
which  was  certainly  used  In  some  of  the 
early  "engines"  for  cutting  tbe  teeth 
of  wheels.  One  such  cutter  or  mtUing 
tool  is  shown  in  fig.  14.  Others  are  of 
a  plain  cylindrical  form,  or  are  varied 
in  outline  to  uiy  extent  to  suit  the 
particular  purpose  for  which  they  are 
intended,  amongst  which  purposes  may 
be  mentioned  that  of  cutting  the  teeth 
of  other  milling  tools.  When  mounted 
on  •  compound  slide  and  used  ia  a 
milling  machine,  a  tool  of  this  kind  is  a 
labor-saving  contrivance  of  a  very 
efficient  kind,  and  it  sbould  be  ob- 
served that  it  may  in  some  cases  be  employed  for  finishing 
metal  snr&cea  posseesing  a  double  curvature,  to  which  none 
of  the  foregoiikg  planing  or  shaping  machines  could  be 
applied. 

Profiling  or  edge-mHUng  machinet  are  a  still  more  recent 
application  of  the  milling-tool  system.  They  enaUe  the 
curved  or  complicated  outline  of  a  previoiuly  prepared 
tonplet  to  be  reprodoced  with  certainty  any  number  of 
times  in  succession.  They  are  in  fact  copying  machines, 
acting  in  a  similar  manner  to  Jordan's  carving  machine  or 
Blanchard's  coding  lathe,  in  both  of  which  the  form  of 
the  copy  is  derived  from  the  original  pattern  by  causing 
this  pattern  to  control  the  movements  of  the  revolving 
tool. 

Another  class  of  machine  tools,  which  has  qtmng  up  of 
late  yeats  and  ia  rapidly  extending,  is  that  of  emery  grinder*. 
One  thing  whleh  has  given  much  impetus  to  these  is  the 
now  not  unflreqnent  necessity  for  turning  or  shaping  steel 
in  a  more  or  less  hard  condition,  for  doing  which  these  and 
natnial  grinding-stones  are  the  oaly  anbetfrnces  practically 
available  on  a  luge  scale,  while  tiie  rapid  weu  of  the  latter 

unfits  them  for 
many  of  the 
purposes  to 
which  the  arti- 
ficial prepaza- 
tions  of  emezy 
can  be  applied 
with  great  ad- 
vantage. Ac- 
cordingly fltwry 
(DAsdf  are  now 
mounted  for 
nae  in  a  great 
many  different 
ways,  —  either 
on  slide-rests  as 
turning  tools, 
in  emery  planert 
and  emery  thap- 
ing  machmtt 
(such  as  fig.  15^ 

fte.  18.-Emerr  Shaping  lf«!bl»e.  ^^^^ 

they  take  the  place  <ft  steel  cotteis,  or     tool  grindere  either 
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general  or  tpeoli^  In  which  Abe  rinl  msterlal,  so  &r  from 
BOppIanting  ateel,  Aotm  mnch  towards  incnuing  its  effloiency 
by  enabling  the  prooen  of  grinding  to  be  applied  to  maoy 
eatting  tooU  which  coold  preTiooaly  he  BharpeDod  only 
with  mach  greater  labor  uid  coet  b7  other  methods.  Saws, 
grooved  rimers  and  screw  taps,  and  twist  driUa  are  fSuniliar 
instances  of  this  amlication.  A  high  rateof  speed  is  essen- 
tlal  for  obtaining  the  ftill  effect  of  an  emery  wheel,  half  a 
mile  a  minute  being  by  no  means  an  nnosnal  or  ezcesaiTe 
iBte  of  travel  for  its  catting  surface.  A  considerable 
amount  of  beat  is  conseqnently  developed  at  the  point  of 
contact  with  the  work,  and  the  composition  of  the  wheel 
must  be  sach  that  it  can  endare  this  without  iqjnry.  Some 
which  conld  not  fulfil  this  reqairement  have  long  been 
need  by  native  workmen  in  India,  bnt  othera  which  coold 
falfll  it  were  patented  in  England  in  1842,  tboogh  foryean 
after  this  Utey  were  but  little  known  or  osed. 

Pmeking  mid  ihearina  nadimary  holds  the  same  isolated 
position  amongst  maoLine  tools  that  punches  and  shears 
occupy  amongst  cutting  tools  used  by  band — if  indeed 
either  the  one  or  the  other  can  be  regarded  as  cutting  tools 
at  all.  Tet,  for  performing  rapid^  and  in  many  oases 
without  any  waste  of 
material,  ^ears  can 
often  claim  superior- 
ity to  any  other 
means  available  for 
accomplishing  the 
same  ends.  The  dia- 
gram (flg.  16)  shows 
the  old  arrangement 
known  as  cropping 
•ftMrs,atiIl  in  use 
many  Iron-works, 
where  early  appli- 
ances seem  to  ei^joy  a 
remarkable  vitality. 
An  example  of  a  self- 
oontained  ikMring 
and  puneftin;  machine  is  given  in  flg.  17.  The  apparent  ease 
with  which  machines  of  this  kind,  acting  with  a  slow  quiet 
stroke  shear  or  perforate  plates  of  iron,  even  when  of  con- 
aiduable  tbickneas,  gives  an  altogether  false  impression  of 
the  amount  of  power  which  tiie  operation  requires.  Ar- 
rangements for  obviating  the  diffictuty  of  placing  the  work 


Fio.  U.— Oopidng  Sheaia. 


no.  17.— Pnnchlng  and  Shearing  Uschine. 

exactly  In  the  correct  position  for  each  one  of  a  series  of 
holes  to  be  punched  in  it  were  devised  by  Haadslay;  bis 
^in,  which  is  the  one  now  nmially  adopted,  being  to  place 
a  baveising  table  In  ftont  of  the  machine,  from  some  part 
of  which  it  is  moved  to  a  distance  depending  on  the 
"  pitch  "  of  the  holes  after  each  stroke  of  the  punch.  An- 
other system,  by  which  the  boles  could  be  arranged  in  any 
regniTM  pattern,  was  subsequently  invented  by  Boberts. 

The  above  examples  of  workshop  tools  have  been  con- 
fined to  those  to  which  the  requisite  power  is  transmitted 
from  an  independent  steam-engine  or  some  oUier  prime 
mover — the  usual  mode  of  transmission  being  by  lines  of 
Aaflin{j  carrying  jmllm*  or  drum*.  Belts  pass  from  these  to 
similar  pulleys,  which  may  be  obeerved  on  many  of  the 
naehlBM  in  Um  ftngraTtDga.  BattUs  linottheiuTMiable 


method.  The  prime  mover  may  Itself  form  put  of  the 
machine,  as  it  does  in  the  case  of  a  steam-hammer.  Or 
steam  may  be  dispensed  with  and  water  confined  under  » 
high  pressure  subetitatod, — which  constitutes  the  kj/drauUc 
tyttm  of  distribution,  now  largely  applied  to  the  working 
of  cranes  and  many  other  purposes,  and  to  some  extent  also 
to  machine  tools.  Punches  and  shears  lend  tbonaelve* 
readily  to  this  system  on  account  of  their  slow  movemeata ; 
so,  too,  do  rwtiting  mochinei.  The  distribution  of  power  by 
hydraulic  means,  and  also  by  compressed  air,  was  patented 
by  Mr.  Bramab  in  1796.  Another  formidable  rival  to  steam 
Uso  has  now  sprung  up  in  the  shape  of  eIee(ricU|r,  and  the 
results  from  it  which  are  promised  to  us — and  which  indeed 
seem  likely  to  be  obtained — will  go  fer  towards  revolutiom- 
ising  all  our  present  ideas  as  to  the  difficulty  of  transmit- 
ting power  to  a  distance,  and  will  work  a  complete  trana- 
formation  in  the  aspect  of  the  machine  tools  of  the  future. 

One  other  class  of  machines  must  be  mentioned  before 
concluding,  via.,  nuamtring  maehmet.  The  greatly  increased 
accoiacy  of  modem  work  has  rendered  necessary  the  re- 
cording of  very  minute  dimensions,  such  as  are  quite  be- 
yond the  measuring  powers  of  ordinary  mlea  and  Mllipeta. 
Difference  engines,  i.e.,  machineswhich  can  measure  minnte 
differences  between  two  artioles— sooh  as  a  standard  gange 
and  an  intended  copy  of  it— have  thus  found  a  place  in  en- 
gineers' works.  To  their  arrangement  and  manu&cture,  aa 
well  as  to  that  of  ttandard  meatnring  ban  and  gavget.  Sir  J. 
Whitworth  has  paid  great  attention,  and  he  has  achieved 
such  success  that  in  nis  workshop  measuring  machines  m 
diflference  of  part  of  an  indi  is  readily  appreciable. 
At  the  standaras  de|iarbnent  of  the  Board  of  Trade  there 
is  one  of  these  nuicbines,  used  for  the  verification  of  stand- 
ard gauges,  which  reads  to  the  nihvs  of  an  inoh ;  and  with 
his  most  sensitive  machines — ^wnicn,  oowever,  require  great 
care  and  special  precautions  in  their  use — the  Tnlmis  P*rt 
of  an  inch  can  be  detected. 

The  social  influence  of  machine  tools  we  cannot  discuss, 
though  it  is  a  sulffect  upon  whldi  the  diAiiion  chF  coneet 
ideas  is  greatly  needed.  The  days  of  miU-bnming  and  Im- 
plement-breaking mobs  indeed  are  past,  but  the  effect  of 
the  introduction  of  the  machinery  of  which  these  tools  are 
the  parents  is  one  which  is  sttU  much  mimndetstood. 
More  particularly  is  thia  fte  case  amongst  the  hand-woxk- 
ing  classes  In  Enjglaad,  who  see  cleaiiy  the  local  and  tem- 
porary hardships  which  its  introduction  occasloni^  oaoiei, 
but  are  blind  to  the  greatly  preponderating  advantactei 
which  they  reap  from  it  in  an  especial  degree. 

(C.  P.  B.  8.) 

MACKENZIE,  Sib  Alexander  (1755-1820),  % 
Canadian  explorer,  was  a  native  of  Inverness.  Having 
emigrated  at  an  early  age  to  Canada,  he  was  for  » 
number  of  yean  en^ed  in  the  fiir  trade  at  Fort 
Chipewyan,  on  the  north  side  of  the  Lake  of  the  HiUs, 
and  it  was  there  that  his  schemes  of  travel  were 
formed.  His  &^t  journey  (3d  July  to  27th  Septem- 
ber, 1789) — ^for  which  he  had  prepared  himBeli  by  a 
year's  study  in  England  of  asUonomy  and  navigation — 
was  from  Fort  Chipew>ran  along  the  Great  Slave  Lake 
and  down  the  river  which  now  bears  his  name  to  the 
Frozen  Ocean ;  and  his  second  (October,  1792,  to  July, 
1793),  from  Fort  Chipewyan  up  the  Peace  river  acroes 
to  the  Columbia  river,  and  thence  westward  to  the 
coast  of  the  Fadfio  at  Cape  Menzies,  oppoute  Queoi 
Charlotte  Islands.  The  narrative  of  Uiese  expeditions 
Voyages  through  North  America  to  the  Frozen  and 
^oc^  Oceans^  London,  1801)  is  of  oonaiderable  in- 
terest from  die  information  it  contains  about  the  native 
tribes ;  and  it  is  preiaced  by  an  historical  dissertation 
on  the  Canadian  foi  trade.  Madcenzie  was  rewarded 
for  bis  cUscorerieB  ly  the  honor  of  knighthood  in  1801. 

MACKENZIE,  Sm  George  (1636-1691),  of  Boee- 
haugh,  knight,  a  prominent  Scottish  law^fer,  was  the 
grandson  of  Kenneth,  fiist  Lord  Mackenzie  of  Kintail, 
and  the  nephew  of  Colin  and  George,  first  and  second 
earls  of  Seaforth ;  his  mother  was  a  daughter  of  Dr. 
Andrew  Bruce,  principal  of  St  Leonard's  College.  St. 
Andrews.  He  was  bom  at  Dundee  in  1636,  and,  nav- 
ing  passed  through  the  grammar  school  there,  was 
sent  at  an  early  age  to  collie  at  Aberdeen,  and  after- 
wards at  St.  Andrews,  graduating  at  sixteen.  He  then 
engaged  for  thiee  years  in  the  study  of  the  dvil  law  at 
Bonuses;  on  hia  letum  to  Scotland  be  was  called  to 
the  bar  in  1656,  and  before  the  Restoration  had  risen 
into  oondderable  practice,    Immediatdy  after  the 
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ReBtonaon  hd  was  tppointed  a  "jiutioe-depnte,"  and 
itis  noorded  diat  he  and  his  oolleagnes  in  that  office 
were  ordained  bv  the  parliament  of  1661  "  to  rarair, 
OQoe  in  the  week  at  least,  to  Musselburgh  and  Dal- 
kdth,  and  to  try  and  judge  such  persons  as  are  there 
or  tbereabonte  delate  of  witchcraft"  In  the  same 
year  he  acted  as  counsel  for  the  marquis  of  Argyll : 
soon  afterwards  he  was  knighted,  and  he  reDresented 
the  ooimty  of  Boes  during  the  &ui  aenona  w  the  par- 
Bomant  whioh  was  eallea  in  1660.  He  suooeeded  Sir 
John  Niiibet  as  king's  advocate  in  August,  1677^  and 
in  the  discharge  of  this  office  became  implicated  m  all 
the  worst  acts  of  the  Scottish  administiatjon  of  Charles 
IZ,  earning  for  himself  an  unenviaUe  distinotiott  as 
"the  bloo^  Mackenzie."  His  refusal  to  ooncurin 
the  measures  for  dispensing  with  the  penal  laws  against 
Catholics  led  to  his  removal  from  office  in  1686,  but  he 
was  r^nstated  in  February,  1688.  At  the  Revolution, 
being  a  member  of  convention,  he  was  one  of  the  mi- 
nori^  of  five  in  the  division  on  the  forfeiture  of  the 
crown.  King  William  was  urged  to  dedaie  him  in- 
eapaciCated  for  holding  any  public  office,  but  refosed  to 
•ooede  to  the  proposu.  When  the  death  of  Dundee 
(September,  1689),  had  finally  destroyed  the  hopes  of 
his  party  in  Sootbjid,  MadEenzie  betook  himself  to  Ox- 
ford, where,  admitted  a  student  by  a  grace  passed  on 
June_2,  1690,  he  was  allowed  to  spend  the  rest  of  his 
di^in  the  eqjoyment  of  the  ample  fortune  he  had  ac- 

?uired,  and  in  the  prosecution  of  his  literaiy  labors, 
be  of  his  last  acts  before  leaving  Edinburgh  had  been 
toproDOonce  (March  16,  1689),  as  dean  of  the  faculty 
of  advocates,  the  inaugural  oratdon  at  the  foundation 
<tf  the  Advocates'  Libraiy.  He  died  at  Westminster 
on  May  8,  1691,  and  was  buried  in  Grejrfriars  church- 
yard, Edinburgh. 

While  still  a  young  man  Sir  George  Mackende  appears  to 
have  aspired  to  eminence  in  the  domain  of  pare  literature, 
his  earlieot  publication  having  been  Aretma,  or  a  Serioui 
BomfOmee  (anon.,  1660) ;  it  was  followed,  also  anonjrmoaBly, 
by  Stiigio  Btoici,  a  81uni  Diieourae  upm  anwal  Divine  aid 
Moral  BubjecU  (1663),  A  Moral  Euay,  preferring  Solitude  to 
FiMie  Bmptogmant  (1666),  and  meortwootherdisquisitiona 
rfa  aimllar  nature.  None  of  Hiew  earlier  efforts  are  now 
read  if  they  ever  were ;  and  perhapa  Mackensie's  strongest 
claim  to  be  remembered  at  all  in  connection  with  belles 
lettres  is  that  which  rests  upon  Dtyden's  grateful  remi- 
niscence of  some  atimnlating  oonversation  beJd  with  "  that 
noble  wle  of  Scotland,  Sir  George  Mackenzie,"  aboat  1673. 
(See  Dzyden's  "  Disoonrse  on  the  Origin  and  Progress  of 
Satire,"  prefixed  to  his  JwoetuU  In  1693.)  His  most  import- 
ant legal  works  are  entitled  A  Diteotme  upon  tk*  Lam  ami 
OMhu  of  Scotland  in  Matten  Criminal  (1678),  Obeorvationa 
vpom  the  liom  and  OuttomM  of  Nation*  a»  to  I^veedenev,  taOh  ike 
Seitnee  of  Meralthry  (1680),  Inetiivtion*  of  the  Lav  of  ScoUand 
(16B4),  and  Obtorvationt  upon  fho  AcU  of  ParUamont  (1686) ; 
9{  Uiese  the  last-named  is  the  most  Important,  the  Ineti^ 
UomM  being  completely  overshadowed  1^  the  similar  work 
of  his  great  contemporarr  Stair.  In  his  Ju$  Begium ;  or  the 
Just  mmd  3oRd  Ffmndaliont  of  Mmardiif  m  general,  and  more 
etpeaaOf  of  the  JTmard^  of  BeoOmd,  maintained  (1684),  Mao- 
kenaie  appeaia  as  an  nncompromising  advooate  of  the  high- 
est doctrines  of  prerogative.  aiaVindteation  of  Vie  Qownmmil 
«/  Seatloind  dvatng  the  reign  of  CharUt  IL  is  valnable  as  a 
piece  of  contemporary  history.  The  collected  Worke  were 
pabliahedat  Edinburgh  (8  vols,  fol.)  in  1716-32;  and  Me- 
awirs  of  the  Affairs  of  SeiOland  front  the  Bettoration  of  King 
ChaHea  IL,  from  previoosly  nnpablished  USS.,  in  1821.  It 
may  be  well  to  add  that  the  saqjectof  this  notice  mnst  not 
be  eoufonnded  with  Dr.  George  ICaekensie,  the  author  of 
Live*  and  Charaetert  of  the  Moat  Eminent  WrUere  of  Ot  SeaU 
Natiom  (1706-22). 

MACKENZIE,  HiwaT  (174^-1831),  was  bom  at 
Edinburgh  in  August,  1745.  His  father  was  Dr. 
Joahna  or  Josiah  Madcensie,  a  suooessful  physidan, 
who  also  cultivated  letters  in  a  small  wa^.  Mackenzie 
got  Uie  ordinarv  education  of  a  youth  m  his  position 
at  the  high  school  and  university  of  Edinburgh,  and 
was  afterwards  artioled  to  Mr:  Ing^  who  was  then 
attnney  for  tJie  orown  in  the  management  of  ex- 
flbeqner  affairs.  To  this  comfortable  post,  the  author 
in  dne  time  mooeeded,  and  perhaps  knew  ss  little  as 
■or     that  tribe  «nr  did  aorat  the  Blaog^M  and  wt- 


rows  of  a  literary  career.  For  his  work's  sake  it  would- 
have  been  better  if  he  had  travelled  some  of  H&'b. 
rougher  paths,  or  elsebeen  content  to  write  about  what 
he  had  actually  seen  in  the  Scottish  world  of  that  day. 
There  was  plenty  of  material  there  if  he  had  had  the- 
open  eye  to  see  it,  as  Walter  Scott  showed  by  and  by ; 
and  it  IS  a  pity  that  Mackenzie  did  not  tiy  his  hand  at 
it,  having  been  more  in  the  heart  of  it  than  Sootfc 
oonld  ever  have  been.  As  it  is.  his  stories  are  oleariy 
not  the  firoit  of  his  experience,  but  rather  the  e^o  « 
his  reading.  He  could  write  graceful  enough  sentenoee, 
somewhat  artificial,  yet  smooth  and  pointed ;  hut  Uia- 
men  he  describee  are  mere  shadows,  and  the  life  alto* 
gether  unreaL  His  first  and  beet-known  work,  Th* 
man  of  Fedn^,  was  published  anonymously  when  he 
wss  only  twenty-six  years  of  age,  and  soon  became 
highly  popular.  It  was  a  droughty  season  in  Scottish 
literature,  and  therefore  any  GtUe  blossom,  however 
sickly,  was  welcome  for  its  rarity.  Hume  and  Robert- 
son and  Smith  had  left  the  scene ;  Bums  wss  just 
learning  to  think  of  the  daisy  he  turned  up  with  his 
ploughshare,  and  Fergusson  had  lately  dosed  his  brief 
and  troubled  career.  Mackenzie  had  the  fidd  all  to- 
himself,  and  got  the  attention  which  is  given  to  a  soU- 
taiy  figure.  He  bad  read  the  SaititnentalJoumm.  ae. 
one  can  see  from  expressions  here  and  there,  as  well  as 
from  the  affectation  of  writing  his  story  in  a  fragmen- 
tary fomi :  but  he  had  not  a  gleam  of  Steme's  humor 
to  relieve  the  sentimentality.  He  had  read  Richardson, 
too,  but  he  had  none  of  that  writer's  subtle  insight 
into  character.  Perfaa|M  Goldsmith  was  his  real  model, 
but  the  likeness  was  as  that  between  a  fire-fly  and  a 
star.  The  ' '  man  of  feeling  "  is  a  weak  foolish  creature, 
possessed  with  a  futile  benevolence,  who  goes  up  to 
London,  when  his  friends  should  never  havelet  him  go, 
and  meets  a  variety  of  sharpers,  and  comes  out  ^  thur 
hands  pretty  much  as  Goldsmith  makes  the  vicar's  son 
do,  only  without  ike  fun  that  clings  to  poor  Moses. 
For  this  book  is  all  in  one  key,  sentimental  and- 
lachrymose,  and  the  hero  dies  at  last,  from  no  putaoa- 
lar  cause,  in  a  highly  tr^c  fashion  beside  his  Ainting 
mistress.  His  next  work,  The  Man  of  the  World,  is 
the  picture  of  a  bom  villain,  a  rogue  in  grain,  who  be- 
gins his  rascality  at  school,  perhapa  earlier,  and  cans 
ries  it  through  with  entire  conristenOT  to  the  end.  The 
man  is  unnaturally  bad,  and  the  incidents  are  badly  un- 
natural ;  and  such  a  book  at  pr^nt  would  only  find  a 
place  in  some  third-rate  penny  paper,  if  even  there; 
Jidta  de  Rovbigni,  his  only  other  novelette,  was  meant 
to  depict  the  mufortunes  of  a  number  of  quite  blame- 
less people — to  be,  in  short,  a  tragedy  without  a  villsin, 
an  OtAeOo  without  an  lago.  But,  as  it  has  no  insight, 
and  does  not  even  try  to  have  any  insight,  into  the 
mystery  of  such  calamities,  the  result  is  insipid  and' 
tedious.  All  these  works  had  great  popularity  in  their 
day ;  but  that  day  is  long  past,  and  what  life  they  now- 
have  is  only  a  traditjon. 

Mackenzie  also  wrote  several  dramas,  mostly  of  the 
tragic  sort,  for  in  that  tone  he  had  won  his  sucoesses. 
such  as  they  were.  But  one  who  had  no  conception  of 
distinetoharaeter,  of  homan  individuality,  wasnottikdy 
to  snooeed  in  the  drama,  which  depends  more  on  that 
than  on  anytiung :  and  hence  it  was  not  our  author's- 
good  fortune  to  deliver  his  country  from  the  slinna  of 
never  having  produced  a  genuine  tragedy.  Of  TKe 
Spatmh  Father,  The  Prince  of  Tunis,  and  The  Ship- 
wreck,  the  second  was  brought  on  the  stage,  and  man- 
aged to  live  for  six  nights ;  the  other  two  were  still- 
born, and  probably  no  man  living  hss  ever  read  them, 
unices  for  purely  critical  purposes. 

But  Maidcenzie,  if  nowise  a  great  writer,  but  ouite- 
otherwise  essentially  a  small  writer,  with  a  knaok  of 
making  sentenoes  indeed,  but  having  nothing  particu- 
lar of  nis  own  to  say,  was  not  Utenfore  slto^her  a 
useleas  man  in  hu  ai^.  That,  he  did  wdl  for  lumself, 
and  perhaps  fiir  the  exchequer  too  is  quite  lik^,  even, 
though  he  toiled  in  the  high-Toiy  service  of  Dimda% 
and  wrote  teaota  meant  to   brooD  "  oirt  of  the  ooon-- 
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tiy  the  tide  of  Frendi  Rerolntioiuiy  nodonB.  At  any 
xi»  he  became  in  his  old  age  a  kind  of  literaiy  centre 
and  social  power  in  Edinburgh,  when  that  was  really 
needed  and  useful.  He  had  Icnown  John  Home  and 
Uind  I^.  Blaoklook,  and  wrote  lives  of  them  j  but, 
what  is  oP  more  oonaequence,  he  was  among  the  first  to 
Tecx>gni»  the  genius  of  Robert  Bums,  as  editor  of  Tfte 
Lomger,  whion  he  and  a  group  of  young  men  with 
some  literary  tastes  wrote  and  printed  for  some  yean. 
Yet,  though  he  onoe  breakfasted  with  JohnsoQ,  and 
certainly  met  Bums  more  than  once,  he  has  told  us 
nothing  about  either  of  them,  though  a  page  of  Boms's 
tdk  would  have  been  worth  all  The  Man  of  Feding 
twice  told.  It  was  so  far  good^  however,  that  he  buled 
the  peasant  poet  cordially,  which  we  could  hardly  have 
hoped  BO  artificial  a  writer  would  do,  and  even  oetter 
that  he  noticed  the  dawn  of  Germau  Uteratore  when 
Lesdng  and  Schiller  rose  above  the  horizon,  and  not 
only  wrote  some  account  of  them  taken  from  French 
sources,  but  boldly  set  to  the  study  of  German  that  he 
might  really  know  them  at  first  hand.  How  far  he 
went  in  that  study  we  do  not  know,  only  he  set  young 
Walter  Sootton  the  scent,  with  resiilts  ench  as  he  him- 
self could  never  have  imagined.  So  he  lived  on,  a  kind 
of  small  king  in  the  Edinburgh  literary  world,  till  1831, 
Aymg  in  his  eighty-sixth  year,  with  a  wonderful  new 
world  aronnd  hun,  which  had  not  yet  begun  tocritadn, 
but  only  to  admire  and  honor  him. 

MACKEREL.  Maokereb  are  pelagic  fishes,  belong- 
ing to  a  small  family,  Slcom^rujo^,  of  wbidi  the  tunny, 
bonito,  albacore,  sudciDg-fish  (tSeheneis),  and  a  few 
other  tropical  genwa  are  members  (see  Ichthtolooy, 
vol  xit  p.  72S).  Although  the  species  are  fewer  in 
number  than  in  the  miyority  of  other  famiUes  of  fishes, 
they  are  \ridely  spread  and  extremely  abundant,  peo- 
pling by  countless  schools  the  oceans  of  the  tropical  and 
temperate  zones,  and  approaching  the  coasts  only  aocn- 
dentally,  occasionally,  or  periodi(»Uy.  The  madcerels 
proper  (genus  Scomber)  are  readily  recognized  bf  their 
elegantly  shaped,  well-proportioned  body,  shimng  in 
iridesoent  colors.  Small,  thin,  deddnous  scales  equally 
cover  neaiiy  the  endre  body.  The  dorsal  fin  extends 
orer  a  great  part  of  the  back,  and  oonrista  of  sevwal 
prations:  the  anterior,  composed  of  feel^  spines  which 
can  be  laid  backwards  in  a  groove :  iibe  posterior,  of 
ray '  only,  of  which  the  five  or  six  hindmost  are  detached, 
forming;  isolated  *'finlet8."  The  shape  of  the  anal  fin 
is  simihu-  to  that  of  the  rayed  doisaL  The  caudal  fin  is 
dresoent-shapedi  strencthened  at  the  base  by  two  short 
ridges  on  each  side.  The  mouth  is  wide,  armed  above 
and  below  with  a  row  of  very  small,  fixed  teeth. 

No  other  fish  shows  finer  proportions  in  the  shape  of 
its  body.  Every  "line"  of  its  build  is  designed  and 
eminently  adapted  for  rapid  progression  through  the 
mter ;  the  mnsdes  massed  alon^  the  vertebral  oolomn 
are  enonnonsly  developedj  especially  on  the  back  and 
the  sides  of  the  tail,  and  impart  to  the  body  a  certain 
rigidity  which  interferes  with  abruptly  udeward  mo- 
tions of  the  fisL  Therefore  mackerel  generally  swim 
in  a  straightforward  direction,  deviating  sidewuds  only 
when  compelled,  and  rarely  turning  about  in  the  same 
spot.  They  are  in  almost  continuous  motion,  their 
power  of  endurance  being  equal  to  the  rapidity  of  their 
motions.  Mackerel,  like  all  fishes  of  this  family  (with 
the  exception,  jwrhapa,  of  Echenas,  which  has  not  yet 
been  examined  in  this  respect),  have  a  firm  flesh :  that 
is,  the  muscles  of  the  several  segipents  are  interlaced, 
and  reoeive  a  ne^er  supply  of  blood-vessels  and  nerves 
than  in  other  fishes.  -  ^emore  the  fle^,  especially  of 
the  larger  kinds,  is  of  a  rod  color ;  and  the  energy  of 
their  muscular  acUon  causes  the  temperature  of  their 
Mood  to  be  sereral  d^rees  huher  than  in  other  fishes. 

All  fishes  of  the  mackerel  umily  are  striody  carniv- 
orous ;  they  unceasingly  pursue  their  prey,  which  con- 
sists nrindpally  of  other  fish  and  pelagic  crustaceans. 
The  &y  of  dupeoids,  which  likewise  swim  in  schools,  are 
followed  by  the  mackerel  until  they  reach  some  shdlow 
imrt  of  the  coast,  whidi  thdr  enemies  dare  not  enter. 


Mackerels  are  found  in  almost  all  tropical  and  tea* 
porate  seas,  with  the  exoeptioh  of  the  AtlauUo  shnvi 
of  temperate  South  America,  whero  thev  have  not 
hitherto  been  met  with.  The  distinctive  cnaractenof 
the  various  species  have  not  yet  been  fully  investigated : 
and  there  is  much  confusion  in  the  discriminaboa  oi 
the  spetaes.  So  muoh  is  certain  that  the  European 
mackerel  are  of  two  kinds,  of  which  one,  the  common 
mackerel.  Scomber  acomher,  lacksj  while  the  other  pos- 
seeses,  an  air-bladder.  The  best-known  species  of  the 
latter  kind  is  Scomber  ooUat^  the  "Spanish"  mack- 
erol ; '  a  third,  Scomber  pneumatophorusy  is  believed 
hy  some  ichthyologists  to  be  identical  with  S.  coliat. 
Be  this  as  it  mt^,  we  have  strong  evidenoe  that  the 
Mediterranean  is  inhalntod  hy  other  species  difiomt 
from  S.  acomber  and  S-  eoHas,  and  weU  characterised 
by  their  dentition  and  coloration.  Also  the  species 
from  St.  Helena  is  distinct  Of  extra-Atlantic  spe- 
cies the  madcerel  of  the  Japanese  seas  are  the  most 
nearly  allied  to  the  European,  those  of  New  Zealand 
and  Australia,  and  still  more  those  of  the  Indian  Ocean, 
differing  in  many  cotupicuous  points.  Two  of  these 
species  occur  in  the  British  seas :  Scombar  $comber, 
whidi  is  the  most  common  there  as  well  as  in  other 
parts  of  the  North  Atlantic,  crossing  the  ocean  to 
America,  where  it  abounds ;  and  the  Spanish  mackerel, 
Scomber  adias,  which  is  distinguished  by  a  somewhat 
different  pattern  of  coloration,  the  transverse  ISaek 
bands  of  the  common  mackerel  being  in  this  species 
narrower,  more  irregular  or  pai^  broken  up  into  spots, 
while  the  scales  of  the  pectoral  n^on  ara  huwer,  and 
the  snout  is  longer  and_  more  point«d.  The  Spanish 
mackerol  is,  as  the  name  implies,  a  native  of  the  seas  of 
southern  Europe,  but  single  individuals  or  small  schools 
reach  frequency  the  shores  of  Great  Britain  and  of  the 
United  Sutee. 

The  home  ot  the  common  maokerel  (to  which  the  follow- 
ing remarks  refer)  la  the  North  Atlantic,  from  the  Oanaiy 
Isluids  to  the  Orkneya,  and  from  the  Hediterraneau  and 
the  Black  Sea  and  the  eoBSte  of  Norway  to  the  United 
States. 

Towaida  the  Bpriog  large  schools  approach  the  eoaata. 
Two  canaea  have  been  aasigned  of  this  migration :  lint,  tha 
instinct  of  finding  a  mitable  locality  for  propukting  th«li 
species ;  aod,  seoondOLy^  the  search  and  porsait  of  food^  which 
in  the  warmer  aeaaon  u  more  abondant  in  the  neighborhood 
of  land  than  in  the  open  na.  It  is  probable  that  the  latter 
is  the  tme  and  only  caose,  for  the  following  reaaoiu: — 
maokerel  are  known  to  increase  mach  ntOTe  rapidly  in  alia 
while  in  the  neighborhood  of  land  than  in  the  months  dar> 
ing  which  they  lead  a  roving  pelagic  life  In  the  open  sea; 
and,  ftirther,  one-year  and  two-year-old  fishes,  which  have 
not  yet  attained  matarity,  and  therefore  do  not  travel 
landwards  for  the  purpose  of  spawning,  actually  take  tJis 
lead  in  the  migration,  and  are  followed  later  on  by  the 
older  and  matnie  fishes.  Finally,  according  to  the  obser- 
vations made  by  Bars,  vteiaity  <tf  land  or  shallow  water  an 
not  necessary  conditions  for  the  oviposition  of  mackerel; 
they  spawn  at  the  spot  which  they  happen  to  have  reached 
'daring  their  wanderings  at  the  time  when  the  ova  have 
attained  their  fail  dev^opment,  independently  of  the  dis- 
tance of  the  land  or  at  the  depth  of  water  below  theuL 
the  ova  float  and  theembriro  u  devd^qied  on  the  sunea 
of  the  water. 

In  the  month  of  February,  or  In  some  yean  as  early  is 
the  end  of  January,  the  flnt  large  schools  appear  at  the 
entrance  of  the  English  C!hannel,  and  are  met  by  the  more 
adventurous  of  the  drifl-net  fishers  many  miles  weat  of  the 
Scilly  Islands,  Theee  euly  schools,  which,  as  we  mentioned 
above,  consist  chiefly  of  one-year  and  two-y«tt-old  fishes, 
yield  sometimes  enormous  catches,  whilst  in  other  years 
they  escape  the  drift-nets  altogether,  passing  them,  for 
some  hitherto  unexplained  reason,  at  a  greater  depth  than 
that  to  which  the  nets  reach,  vis.,  20  feet.  As  the  season 
advancea,  the  schools  pttietiate  Cuther  northwards  into  8t 
George's  Channel  or  eastwards  into  the  English  Channd. 
The  fishery  then  assumea  proportions  which  render  it  ne^ 
in  importance  to  the  herring  and  cod  fisheries.  In  Ply* 
mouth  alone  a  fleet  of  some  two  hundred  boats  asBonblM: 
and  on  the  French  side  of  the  Channel  no  lees  capital  ana 
labor  are  invested  in  It,  the  vessels  employed  being,  though 
lees  in  number,  larger  in  size  than  on  the  dow. 

*  The  term  "Spanish  mackerel"  Is  ap^tod tea  vetydlflMBl 
fish  In  America,  Tla.,  CyMww  tmaetdatiim. 
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BtamltuMadr  with  the  dtlA-net  the  deep-eeMeine  and 
•h  ore-seine  sie  need,  whieh  towwds  Jane  ftlmoet  entirely 
■npeiwde  the  drUt-oet.  Towarda  the  end  of  May  the  old 
flah  become  heavT  with  spawn,  and  are  In  the  hlgneit  eon- 
dittaofiir  the  table;  and  the  laMer  half  of  Jnne  or  begin* 
■dag  of  July  rai^  be  legarded  m  the  time  at  which  tlie 
gcreateir  part  of  nubclcerel  •pewn. 

Maekeiel  are  aoansely  l«aa  abondant  in  the  Oerman 
Ooeaa ;  probably  acnne  of  the  achools  neTer  leave  it,  and 
thta  reauent  stook  (If  we  are  allowed  to  apply  this  term  to 
a  fiih  which  is  OTer  shifting  Ha  qoarten)  is  increased  by  the 
■ffhiwtg  coming  from  the  Atlantic  throogh  the  Engliah 
OiHUiel  or  rooitd  the  north  coast  of  Scotland.  The  achools 
appiaaeh  the  coasts  of  the  German  Ooean  somewhat  later 
in  the  ieaaon,  partly  owing  to  the  greater  aeTerlty  of  tiie 
weather,  which  detains  the  resident  fishes  in  the  open  sea, 
mnA  partly  owing  to  the  greater  dlstanoe  which  the  Atlantic 
■hoau  have  to  traveL  On  the  Norwegian  coast  mackerel' 
Aahlng  does  not  begin  htSan  ICay,  whilst  on  the  English 
«aMts  large  catches  are  frsquatly  made  In  ICuoh.  Uum 
cazgoea  are  now  annoally  Inported  in  toe  from  Norway  to 
the  Knglish  markets. 

After  the  spawning  the  sehools  break  op  into  smaller 
mmpaniea  which  are  much  scattered,  and  offer  fbr  two  or 
^lee  montlis  employment  to  the  hand-line  iiBhennen. 
They  now  begin  to  disappear  from  the  ooasts  and  retnm  to 
the  open  sea.  Single  individoals  or  small  companies  are 
finind,  however,  on  the  coast  all  the  year  round ;  they  may 
have  becQpie  detached  from  the  main  bodies,  and  betoeking 
for  the  larger  schools  which  have  long  left  on  their  return 
migration. 

AJthongh,  on  the  whole,  the  course  and  time  of  the 
f^»»n».l  nugratlon  of  mackerel  are  marked  with  great  regu- 
larity, their  appearance  and  abundance  at  certain  localities 
«n  sal^ect  to  great  Tariations.  Thvr  may  pass  a  spot  at 
■adi  a  depth  as  to  evade  the  nets,  and  reappear  at  the  sur- 
ges some  d»i  after  fhrther  eastwards ;  they  may  deviate 
tma  their  duect  line  of  migration,  and  even  temporarily 
retnin  westwards.  In  stone  years  between  1868  and  1867 
the  old  macikerel  disamteared  off  Gaemsey  from  the  sur- 
Awe*  and  were  acddwitMiy  discovered  feeding  at  the  bottom. 
Many  were  taken  at  10  &thoms  and  deeper  with  the  line, 
and  all  were  of  exceptionally  large  size,  seventl  measuring 
18  inches,  and  welclUng  nearly  3  lb ;  these  are  the  largest 
mackerel  on  record. 

The  mackerel  most  esteemed  as  food  is  the  common 
«pesiei^  and  individuals  from  10  to  IS  inohee  in  length  are 
«onaidei!ed  the  beet  flavored.  In  more  southern  la^tndes, 
however,  this  species  seems  to  deteriorate,  specimens  from 
ttie  eoast  Portugal,  and  from  the  Uedltertanean  and 
Blaek  Sea,  being  stated  to  be  dry  and  reaembling  in  flavor 
tibe  teaniih  nia»erel  (&  csNm),  whieh  ia  not  eateuned  fur 
«ha«£U&  SeaalwFnHnBiB.  (A.ao.) 

MACKINTOSH,  Sir  Jauss  (176&-1832),  publicist, 
historian,  Btatesmao,  and  philosopher,  was  born  at 
AMomie^  7  miles  from  InTerness,  in  1765.  He  came 
of  old  Highland  families  both  through  his&ther  sad 
liis  moUier.  Of  the  former,  who  was  an  m&oer  in  the 
anny,  and  wm  mostly  on  duty  alnoad,  he  saw  bat 
^Ue,  and  he  sprat  his  early  yean  under  the  care  of 
his  mother  aaa  her  relatives.  At  a  very  early  ago 
young  James  bore  the  reputation  of  a  prodi^gr  tor 
mnltuarious  reading  and  learning.  His  sohoohng  he 
reoeived  at  Fortrose,  whenoe  he  went  in  1780  to  college 
•t  Aberdeen.  As  a  student  in  the  arts  faculty  there 
fais  readiug  extended  far  beyond  the  bounds  of  the 
43iirrieulum;  but  the  influeuoe  that  most  powerfully 
fermed  his  miud  was  the  oompanionship  of  Robeort 
flail,  afterwards  so  famous  as  a  pulpit  orator,  with 
whom  he  ardoitly  beat  the  usual  round  of  vexed  ques- 
tions. In  1784  he  proceeded  fin-  the  study  of  medicine 
to  Edinhni^,  where  he  fbood  a  stall  more  oongeuial 
fidd  for  his  opmuDg  mind,  at  a  time  when  Hume  had 
Iwen  dead  Just  eight  years,  while  Adam  SmiUi,  Dr. 
Blai^  the  father  of  ohemiatiry,  Dr.  Cuilen,  Robertson, 
Feigiuon,  and  other  eminent  men,  were  resident  there. 
Maodntosh  participated  to  the  full  in  the  intellectual 
ferment,  but  did  not  quite  neglect  his  medical  stutUes, 
and  took  his  degree,  though  with  oharaetoisUo  nn- 
imnctoali^  he  kept  the  professors  wuting  finr  a  con- 
siderable tame  on  me  examination  morning. 

In  1788  Mackintosh  removed  to  London,  then  agi- 
tated hy  the  trial  of  Hastings  and  the  king's  ftzst  la^ 
istoinimf.  He  was  muoo  mote  interested  in  tbsM 
vukXV^va 


and  other  pofitioal  events  than  in  his  professional  pros- 
pects ;  and  his  attentam  was  specially  directed  to  the 
events  and  tendendes  which  caused  or  preceded  the 
Revolution  in  France.  In  the  year  of  his  removal  to 
London  his  father  died,  and  be  succeeded  to  die  family 
estate,  which,  being  small  and  burdened,  brought  veiy 
little  income ;  and_,  as  he  made  no  headway  in  ois  pro- 
fession, his  financial  oudook  was  not  very  Inight  It 
was  under  these  circnmstancea  that  he  wedded  his  first 
wife  Catherine  Stuart  Yet  his  mazziage  was  a  ha]|^ 
event  for  him.  His  wife's  prudence  was  a  eonwim 
to  his  own  unpractical  temp^ament,  and  his  effnts  Ift 
journalism  soon  became  fairiy  profitable.  Mac&intosh 
was  soon  absorbed  in  the  question  of  the  time :  and  ii 
April,  1791,  after  long  meditation,  he  puUisned  his 
"^ndicue  GalUaR,  a  re^y  to  Burke's  R^Uetiim*  o» 
the  French  Revolution.  It  was  the  only  worthy  answot 
to  Burke  that  appeared.  It  placed  the  author  in  the 
trout  rank  of  European  Dublicista  at  the  age  of  twenty- 
five^  and  won  him  the  friendship  of  some  of  the  most 
distinguished  men  of  the  time,  inclu<^ng  Buike  him- 
self. About  the  same  time  he  became  honorary  sect«* 
tary  of  the  assodation  of  the  Friends  of  the  People. 
Thesnooeflst^the  TwcUcue  finally  decided  him  to  giTO 
up  the  medical  fat  the  profession.  He  was  called 
to  the  bar  in  1795,  and  gained  a  conaderaUe  r^ntar 
tion  there  as  wdl  as  a  tolemble  practice.  Duziiw  this 
period  his  greatest  public  efforts  were  his  lectures  (1799] 
at  Liocolu  8  Inn  on  the  law  nature  and  nations,  of 
which  the  introductory  discourse  was  puUished,  and 
bis  eloquent  defence  (180?)  of  Jean  Peltier,  a  French 
refugee,  tried  at  the  instance  of  the  French  (Govern- 
ment for  a  libel  against  Uie  first  consoL  la  1804  he 
was  created  knight,  and  reoeiTcd  the  post  of  recorder 
at  Bombay,  where  he  spent  the  next  seven  yean  of  his 
life.  The  spoilt  child  of  London  society  was  not  at 
home  in  Bombay.  He  did  seek  to  interest  himself  in 
Indi%  and  in  imitation  of  Sir  WOliam  Jones,  founded 
the  Iiiterar^  Sodety  of  Bombay;  but  the  current 
literature  or  Europe  was  far  more  engrosung  than  the 
old  Indian  life,  and  the  packet  with  the  latest  tidings 
from  Europe  and  the  newest  development  of  the 
Napoleonic  drama  was  infinitely  more  interesting  than 
either.  In  spite  of  bis  scholuly  and  historic  empa- 
thies, his  heart  always  was  with  the  new  era,  and  lie 
was  glad  to  return  to  England,  where  he  arrived  in 
1812.  True  to  his  old  faith,  he  courteously  dedined 
the  offer  of  Perceval  to  resume  political  life  under  the 
auspices  of  the  dominant  Tory  party,  though  tempting 
prospects  of  office  in  connection  with  India  were 
opened  up.  He  entered  parliament  in  the  IVhig  in- 
terest as  member  fbr  Nairn.  He  sat  for  that  eoon:^, 
and  afterwards  fbr  Enaresborough,  tOl  his  deadL  ui 
London  sodety,  and  in  Paris  durinfi^  his  oocaidonal 
visits,  he  was  a  reoogniied  favorite  for  his  genial  wisdom 
and  his  conversational  power.  On  Madame  de 
Stael's  visit  to  London  he  was  the  only  Englishman 
capable  of  representing  his  country  in  talk  with  that 
phenomenal  woman.  His  parliamentary  career  was 
maiked  b^  the  same  wide  and  candid  liberalion  as  his 
private  life.  He  opposed  the  represdve  and  reactionaiy 
measures  of  the  Tory  Government,  supported  and 
afterwards  suooeeded  Bomilly  in  his  efforts  Tor  reform- 
ing the  criminal  code,  and  took  a  leading  part  both  in 
Catholic  emandpation  and  in  the  Reform  Bill  Bnt 
he  was  too  little  of  a  partisan,  too  widdy  «ympathetie 
and  candid,  as  well  as  too  elaborate,  to  be  a  telUng 
speaker  in  pariiament,  and  was  coDseqnently  ma- 
passed  by  more  practical  men  whose  powers  were  in- 
oomparablv  inferior.  From  1818  to  1824  he  was  pro- 
fessor of  law  and  general  politics  in  the  East  India 
Company's  Collu^  at  Hailejrbniy. 

In  the  midst  ofthe  attractions  of  London  sodety  and 
of  his  pariiamentary  avocations  Mackintosh  felt  that 
the  real  work  of  bis  life  was  bdng  neglected.  His 
great  ambition  was  to  write  a  history  of  Eng^d.  B^a 
studies  both  in  English  and  forei^  speoulatum  led  him 
to  dwrish  the  dedgn  also  of  mskmg  S(nne  worthy  o«i- 
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tribntioit  to  phOoiopby.  'Ran  is  ml  pktluN  in  the 
&ot  tliat  it  wu  not  till  1828,  when  he  wu  aixty-three 
yean  of  ige^  and  even  then  only  at  the  inatanoe  of 
HaOT^y  Napior,  editor  of  the  Ekuudopaedia  Britcmmeoy 
that  he  set  abont  the  fint  task  or  his  literacy  ambitioa 
This  was  the  DiuertaiiM  on  the  ProgrtM  of  Ikhiaxl 
PUZowp/^,  prefixed  to  the  terenth  edition  of  the 
En^dopaaia.  The  dinertation,  written  mostly  in 
ill-health  and  in  ■natches  of  time  taken  from  hia 
parliamentary  engagements,  was  pahlished  in  1831. 
About  the  same  tmie  he  wrote  fat  the  Cohmet  ^wfe-, 
iMKdia  a  "Histoiv  of  England  from  the  BaiiiflstTimas 
to  the  Final  Ertahliahment  of  die  Beformation."  His 
more  elaborate  BS^ory  <^  the  SeoobUionj  for  whicth  be 
had  made  «7eat  resoixehes  and  oolleotions,-  was  not 
published  uU  after  his  death.  Already  a  privy  oonn- 
dllor,  Mackintosh  was  appmnted  ooamiaiioner  for  the 
affieirB  of  India  underthe  Whig  administntifn  aS  1890. 
He  died  in  1832. 

Hacklntosh  wu  nndoabtedly  one  of  the  most  cnl tared 
and  oatliolic-ininded  men  of  nil  time.  HU  stodiea  and 
VTmpathiM  ambnced  almoitOTwry  htunati  interest,  szoept 
pure  wslAiim.  Bat  it  waa  the  width  of  hia  Intelleetnal 
armpathiw  Joined  to  a  eonstitational  indedaiou  and  via  i»- 
•rfte  that  preTsnted  him  fh>m  doing  more  enduring  work, 
^ns  it  wu  that  hia  actual  achleTemeotfl  came  ao  ahtnt 
both  of  hia  real  power  and  of  the  promiae  glTen  in  hia  early 
•fbrts.  The  worka  of  Mackintosh  which  hare  the  best 
eUm  to  permanent  value  are  the  Vhidieim  QaUiem,  the 
JHaaarlatiom,  and  the  Hwtory  of  tke  En^iA  Bevotvtion.  Of 
the  three  the  first  is  the  greatest  both  in  abilitvuid  historical 
■Ignlfieanoe.  It  is  the  verdict  of  a  philosopale  liberal  on 
the  develoKnent'of  the  French  Bevolation  up  to  the  aprlng 
of  1791,  and  Is  at  thesame  time  a  STmrnthetio  estimate  of  its 
eanaes,  principles^  and  tendencies.  While  respeotfal  to  bit 
great  opponent,  be  is  Arm  and  manly  in  hia  assertion  of 
uie  rlgnta  and  interests  of  man  so  deeply  concerned  In  the 
Bevolutlon.  Its  excesses  eompelled  him  a  few  yeara  after 
to  ezpresB  hia  entire  agreement  with  the  opinions  of  Borke ; 
but  few  will  now  deny  that  his  early  Judgment  wa>  the 
laon  oorreot.  The  DiMmlaiion  is  a  sketchy  and  fragment- 
ary work,  redeemed  by  estholio  criticism  and  Ingenious 
saggertion.  It  was  a  peat  ondertaking,  for  whioh  half  a 
Itmme  woold  hardly  have  been  saffli^ait,  attempted  at  a 
time  when  the  atady  of  the  history  of  philosoi^y  had 
hardly  been  b^nn.  Yet  hia  sngRestiona  u  to  the  forma- 
tion of  oonsoience  are  valaable.  The  Hittorj/  of  (he  Bmdu- 
Mos  M  England  in  1668,  which  ia  only  a  poathnmons  frag- 
ment of  a  long-meditated  history  of  England  beginning 
with  the  Bevolation,  is  written  in  a  style  of  calm  and  loifty 
impartiality.  It  is  wanting  in  coloring,  In  movemenl^  in 
the  conoreto  and  piotnaesqae,  and  ooald  never  have  been  a 
popalar  history.  It  gives  the  history  only  of  three  yean 
n.88&-38),  breaking  off  at  the  point  where  William  of 
Orange  is  preparing  to  intervene  in  the  afikirs  of  England, 
^e  acflonnt  of  the  early  career  of  the  prince  Is  a  noUe  and 
atriking  piece  of  work,  showing  that,  if  the  author  oonld 
have  resisted  the  oharma  of  aociety  and  applied  Iiimaelf  res- 
olutely to  historical  composition,  he  might  have  achieved 
aomething  really  great  in  that  department. 

See  the  Memoin  air  Jama  MaekMoMi  14ft,  edited  by  btaaon; 
alao  MacanlaT'a  Emtg  on  Sir  J.  Macklntoab. 

MACLAXJBIN,  Coiin  (1698-;174«},  one  of  the  most 
eminent  among  the  mathematictana  and  philosopherB 
that  Great  Britain  has  produced,  was  uie  son  of  a 
otenyman,  and  bom  at  Kilmodan,  Axgi^lshiie,  in 
1698.  At  the  early  age  of  eleven  years  he  entered  the 
university  of  Glasgow,  where  he  nadnated  as  master 
of  arts  in  his  sixteenth  year.  WEile  at  the  university 
he  exhibited  a  decided  genius  for  mathematics,  more 
especially  for  geometry  ;  and  it  is  said  that  before  the 
end  of  his  wxteenth  year  he  had  disoovered  many  of  die 
theOTema  afterwards  published  in  his  Otometria  Or- 
ffonica. 

In  1717  he  was  elected  pro&asor  of  mathematics  in 
HarisBhal  College,  Aberdeen,  as  the  result  of  a  oom- 
pedtive  examination.  Two  ^eara  later  he  was  admit- 
ted a  fellow  of  the  Boyal  Sooi^,  and  in  a  visit  to  Lon- 
made  the  angnsintance  of  Newtc«,  whoee  friendship 
and  esteem  he  afterwards  cnuiQ^  In  1719  be  pub- 
fiahedhu  Oeottietria^  Orgtmica,  noe  de$er^ptu>  Unearwm 
unioenalii.  This  woric  was  inqnred  by  the 
benitifril  diaooreriflB  of  Newtw  m  the  ocguio  deearip- 


tum  oimto  MatkHift  In  it  Haohnrin  introdnoed  the 
weltknown  method  of  eenentug  ooDios  wbicdi  bMim 
his  name,  and  showed  that  many  apeeies  of  eurree  <X 
tiie  third  and  fouttli  degrees  can  be  described  the 
intersection  of  two  movai^  angles.  In  1721  he  wrote 
a  supplement  to  the  Owmetna  OrffanieOf  whidi  he 
afterwards  published,  with  extenrions,  in  the  Phibh 
aoMeal  T^rantadiotu  for  1736.  This  paper  is  imnd- 
paUy  based  on  the  foUowingseneral  Uieorem,  whkih  ie 
a  remariuibte  extension  of^soal's  hexagram :  "  If  a 
polygon  move  so  that  eabhof  itendee  paaaes  thxoiid» 
a  fixed  point,  and  if  iD  its  BiraimitB  ezoept  one  daienM 
onrves  of  the  degrees  «s  «i  j>,  et&t  le^eotiTely,  ths» 
the  free  summit  mores  on  »  earn  of  the  oegree- 
2mw  ....  wluch  reduces  to  map  .  .  .  when  the 
fixed  points  all  lie  on  a  tight  line." 

In  1722  Hadanrin  tnvdled  as  totor  and  companion 
to  the  eldest  son  of  Lord  Polwarth,  and  after  a  short 
stay  in  Paris  rended  for  some  time  in  lomunet 
where  he  wrote  an  eany  on  the  percnanoa  of  bodies, 
which  obtained  the  raise  of  the  rVenoh  Academy  of 
Science  for  the  year  1724.  The  foUowing  year  he  was 
elected  profeaeor  of  mathematics  in  the  university  of 
Edinbo^  on  the  wgent  xeoommendadon  of  Newton. 
After  the  death  of  Newton  m  1728,  his  nephew,  ttt 
Conduitt,  applied  to  Madauiin  for  his  asnstanoe  in 
publishing  an  account  of  Newton's  life  and  dis* 
ooveriea.  This  Madaurin  gladly  undertook,  but  be- 
fore the  account  was  written  the  deatJi  of/Mr.  Conduitt 
put  a  stop  to  the  prqJecL  It  was  not  until  many  years 
afterwards,  and  subeeqaently  to  Madaurin^  deadi, 
that  this  account  of  Newton's  philosophical  disoovoies 
was  published  {1748). 

.  In  1740  MacuanriD  obtained  the  high  distinction  of 
dividinc  iriUi  Buler  and  Daniel  Bernoulli  the  prise 
offered  the  PVench  Academy  of  Sdenoe  for  an  eoaay 
on  the  flux  and  reflux  of  the  sea.  This  important 
memoir  was  subsequently  revised  bv  him,  and 
in  his  Treatite  on  Flvxion$,  which  was  puUiihed  at 
Edinburgh  in  1742,  in  two  volumes.  In  the  prefiwe 
he  states  that  the  work  was  undertaken  in  consequence 
of  Uie  attack  on  the  method  of  fluxions  maide  bf 
Berkeley  in  1734,  under  the  title  of  The  Anafya. 
Maolauno'sol^ectwas  to  found  tJie  doctrine  of  floxioDS 
on  seometrical  demonstration,  after  the  manner  of 
Arcmmedea  and  the  ancient  mathematicians,  and 
thus  to  answer  all  objections  to  its  method  as  bewg 
founded  m  fltbe  reasoning  and  fidl  of  mystery.  He 
thus  hud  down  the  grounds  of  the  flnxional  method; 
regarding  fliudonB  as  vdodtiee,  after  Newton.  He 
proceeded  to  9ve  an  extenmve  application  of  the 
method  to  curves,  sur&oes,  and  the  other  sntyects 
usually  discussed  m  worka  on  the  differential  and  in- 
tegral oalcolns,  his  treatment  beine  almost  exdnrivehr 
geometrical ;  but  the  most  valuable  part  of  the  won 
IS  that  devoted  to  physical  applications,  in  which  he 
embodied  his  essay  on  the  tides,  as  stated  above. 

In  this  he  investintted  the  attaraetion  of  an  ellipsoid 
of  revolution,  and  snowed  that  a  homogeneous  fluid 
mass  revolving  uniformly  round  an  axis  undor  the 
action  of  gravity  ong^t  to  assome  the  fana  of  sn 
ellipsoid  «  revdatiou.  Hie  fanportaiioe  of  tUs  in* 
vertigation  in  connection  irith  the  tbeoiy  of  the  t^eii 
the  Sxan  of  the  earth,  and  other  kindred  quesfiras 
has  always  catlaed  it  to  be  regarded  as  one  of  the  ^reat 

et)blenis  of  mathemarical  phymca.  Thus  Olairaat, 
'Alembert,  Lacrange,  Legendre,  Isiplaee,  Ganas, 
Ivor^,  Foisson,  Jaoom,  Chules,  and  other  eminent 
mathema^dana  have  saooeesively  attained  die  prob- 
lem, and  in  doing  so  have  declared  their  obligations  to 
Madaurin  as  the  creatorof  die  theory  of  the  at^acdon 
of  ellipsoida.  Lagrange's  statwent  as  to  Madaurin'a 
discoveries  deserves  to  be  eepedally  dted :  after  observ- 
ing that  the  attaraotion  ox  a  aphercnd  of  ttmitaiion  is 
one  of  the  problems  in  whidi  the  method  the  an- 
dents  has  advantages  over  tliat  of  saodem  audyria,  he 
adds  that  Madaurin's  investigatiott  is  "nn  flhet 
d'cBUTie  de  gtemteie  qu'on  pmt  comparer  h  to<^  flt- 
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qm*  jbehimide  noos  «  lumi  de  vLvm  beu  «t  do  ^os 
iiVteimx"  (jtffen.  da  VAead.  ABeHn,  1778).  It 
■uy  be  added  that  Uadaniin  ma  the  fintto  intnduoe 
into  madanwa,  in  thii  diaooanoiu  the  impOTtant  oon- 
enrtiw  of  •mfaom  ^  hoeL  nanwy,  stir&oea  at  eaoh 
or  whose  pointa  the  total  foroe  aota  in  the  Donnal 
dinotion.  He  alao  nve  in  .F&unbiu^  for  the  first 
tiiiM}  the  ocnreot  theory  fi»r  diBtanguishing  betveen 
iMTima.  and  minima  in  genexal,  and  pointed  out  the 
impoiianoe  of  the  distuiotion  in  the  theory  of  the 
iniutiple  pointa  of  oorrea. 

In  1745,  when  the  rebels,  baring  got  between  Edin- 
boigh  and  the  king's  troops,  were  marohin^  m  that 
eity,  Haokurin  took  a  most  prominent  part  m  prepaz^ 
ing  trenchea  and  barrioades  u>r  its  defence.  This  ocoo* 
ined  him  night  and  day,  and  Uie  anxiety,  fatigue,  and 
oold  to  which  he  was  t^ns  ezpoeed,  affeoting  a  omsti- 
(atim  natunlly  weak,  hud  the  foundatum  oT  the 
dieease  to  whioh  he  afterward  suootunbed.  As  sopn 
«a  the  rebel  anny  got  possoseion  of  Edinburgh,  Mao- 
lanrin  fled  to  Engliuid,  to  avoid  making  the  Bubmisraon 
to  the  Pretender  which  was  demanded  of  all  who  had 
definded  the  town.  He  aooeptod  the  invitation  of  I>t. 
Herring,  then  arohbishop  a£  Yoric,  with  whom  he 
remained  until  it  was  safe  to  return  to  Edinburgh. 
From  that  time  his  health  was  broken,  aud  he  died  of 
dropsf  OD  June  14,  1746,  at  Edinbu^h,  in  his  forty- 
ongnth  year.  Maolaniio  was  married  m  1733  to  Anne, 
datuhtor  of  Walter  Stewart,  soMtor-genaal  for  Soot- 
fama  TSm  eldest  son,  John,  bom  in  1734,  wis  cUs- 
tingoished  as  an  advocate,  and  was  appointed  one  of 
the  Judges  of  the  Soottiah  Oonrt  of  Seouon,  with  the 
title  of  Xord  Dreghom.  He  inherited  an  attachment 
to  scientific  discovery,  and  vras  one  of  the  foundeta  of 
the  Boyal  Society  or  Edinburgh,  in  1782. 

After  Hadaarin's  deeth  hii  eoooimt  of  yewton'a  phll- 
OAophical  disooveriee  was  pnbllihed,  «nd  aIm  his  algebnln 
17tfL  As  SD  ivpendix  to  the  letter  appeeied  Us  work;  !>• 
Hmtmnm  fmmAnemrum  ]>ro|>rigMttiif  yoMiwKhifl  traOabiM, 
a  tnatise  of  remerkaUe  elegance.  Of  the  more  immediate 
■aeeenon  of  Newton  In  Great  Britain  HacUorin  is  prob- 
aUy  the  only  ime  who  can  be  olaoed  In  oompetitlon  with 
the  great  mathematicians  of  toe  Continent  at  the  tdme, 
and  his  aame  will  ever  be  held  In  ranembranoe  in  eonaee> 
tfoD  with  his  importsatdlseoTerifls.  Among  hlipnbUeationB 
in  the  PtaUmg3vie^  TrmtaMoM  the  following  should  be 
BOtiood: 

(1)  "TxaetatasdeenrTaramoOTiBtniotloneetmensaia^nbl 
plnriDUB  series  onmniminfinltn  vel  leotb  mensnrantur, 
▼eladsimpUores  coma  rednamtiir,"  Hay,  171&  fnie  series 
of  eorres  here  treated  are  what  are  now  styled  "pedal'' 
MUTCS,  whioh  hold  an  Important  place  in  the  modern  dis- 
cussion of  enrres.  Madaorin  established  many  geometrioal 
pnpvitleB  oonneeting  a  carve  with  its  pedal.  Be  invostt- 
gated  tiia  ^operties  of  the  sooeessiTe  pedals  of  a  circle 
wltii  renect  to  a  point  on  Its  i^TctunfBrence,  also  those  of 
the  pedals  of  curves  for  which  the  perpendicular  on  the 
taainnt  variee  as  stone  power  (tf  the  radius  vector  drawn 
to  m  point  of  oontaet.  (S)  "Kon  methodoa  nnivenalls 
esrvas  ononea  eqjuseuni^iie  ordlnis  meohaoloe  desorlhendi 
■ola  datorwn  anjfnlonun  et  reotamm  ope,"  January,  1719. 
This  and  the  preceding  memoir  weie  sabeaqnenlly  enlarged 
■ad  inenporated  by  Hadanrin  in  his  OsosuMa  Orvamoa. 

S**On  Equations  with  ImpoBlble  roots,"  May,  1796.  (4) 
"OontlimsUon  of  the  Smne,"  Handi.  1729.  In  these 
papais  he  gave  a  proof  of  Newton's  role  for  the  dlscove^ 
«f  the  number  en  Imaginary  roots  of  an  eoimtion.  He 
added  some  general  resolts  «a  the  limits  to  tne  note,  and 
■avo  the  weD-^nown  metfliod  of  fladlog  equal  looti  by  aid 
of  the  list  derived  equatira.  (S)  "ObsemUoa  of  the 
Betipsa  of  the  Sun  of  February  18, 1737,"  January,  1738. 
(6)  "  (te  the  Bases  of  the  Cells  where  Bees  Dnosit  their 
Boney,"  November,  1748. 

Fwieh  translations  of  his  IWsWlf  s»  Plwisiit  and  tiiat 
•a  Newton's  philosophical  diseoveriea  were  puhUshed  at 
nrisinl748.  His  algebra  was  also  translated  uto  Frmieh, 
la  1753.  (B.  W.) 

M'LBNNAN,  John  FmonBoif,  LLD.  (1827- 
1881),  <me  the  most  original  of  modem  inquirers 
into  the  eonstitution  of  Murly  sode^,  was  bom  at 
Inrenesi  14th  October,  1827.  He  studied  at  King's 
Ocdlege.  Aberdeen,  where  he  graduated  with  great 
Atinnlion  m  1849,  and  then  proceeded  to  Camb^Uie, 


wfa«e  he  remained  till  18&5,  but  did  not  take  his 
degree.  AAer  some  years  roent  in  literary  wt«k  and 
le^  studies  in  London  and  Edioburgh,  he  j(Hned  the 
Scottish  bar  (Jannaiy,  1857).  In  iSofi  he  published 
an  epooh-making  sttuqr  on  iVuntittM  MarrioM,  in 
which,  starting  nom  tlie  pievalenoe  of  the  qnnEoueal 
form  m  capture  in  maiiiage  eerenoniea,  and  oombimng 
with  great  argumentative  power  a  variety  of  phenom- 
ena primitive  society  previously  quito  obeoore,  he 
developed  an  intelligiUe  pictore  of  the  growth  of  the 
marriage  relation  and  of  systems  of  kinship  (see  Fam- 
lt)  according  to  natural  laws.  (Tontinuing  his  studies 
on  allied  toi»ics,  M'Limttan  tmUished  in  1866  (i^ori- 
nu^flj/  Revieto,  April  _and  Hay,  1866)  an  esssy  on 
"  Kinship  in  Ancient 


in  which  he  proposed 
to  test  by  eariy  Qreek  &cts  the  thetny  of  the  history 
of  kinship  set  f<«th  in  /Vumlwe  Jfiwru^re,  and  thi(ee 
years  later,  a  series  of  esssya  <m  "Totnuam  "  IFort' 
niffhify  Jiet>ietD,  1869-70)  (the  germ  of  which  haa  been 
contained  in  the  paper  just  named),  which  mark  the 
seoond  great  step  in  the  systomatie  study  ot  early 
society,  to  which  the  energiee  of  his  li&  were  now 
devoted.  A  reprint  of  Jyimiiive  Marriage^  mUx 
"  Kinslup  in  Ancient  Gh«eoe,"  and  some  other  essays 
not  previously  published,  appMred  in  1876  under  the 
tide  of  Studies  m  AndaU  History.  The  new  essays 
contained  in  thie  volume  were  moody  oitioal,  but  one  of 
them,  in  which  perhaps  his  nieanng  talent  is  seen  at 
itsbflet,OQ  "  The  Diviuons  of  the  Irish  Family,"  ia  an 
elaborate  disonasion  of  a  jwofalem  which  has  vso^  mut- 
dea  botli  Cdtie  scholan  and  jurists:  and  in  another, 
"On  the  GUunficatory  System  of  Bel^ionBhip,"  he 
pro^nnded  a  new  explanation  of  a  series  or  Acts, 
which,  he  thought,  might  be  made  to  throw  a  flood  w 
light  upon  the  eany  histoiy  of  sodety,  at  the  same 
dme  putting  to  the  test  of  those  facta  the  theories  he 
had  set  forth  in  Ptimitive  Marriage.  Papers  on  "The 
Levirato  and  Polyaudry,"  followiujg  up  tne  line  of  his 
previous  investigations,  appeu^  m  the  following  year 
( Fortnight^  Review,  1877),  and  were  the  last  work  he 
was  able  to  publish.  From  1872  to  1875  his  litraaiy 
plans  were  mndi  intenrupted  by  his  duties  as  pariia- 
mentarv  drallaman  for  Sootland,  and  when  he  retiied 
firom  this  office  his  health  was  broken;  his  last  vesn 
were  chiefly  spent  abroad,  and  in  sfAte  of  the  self-oenv- 
ingassistanoe of  hia second  wife  (hisfiistwife,  adaugn- 
ter  of  M'GuIlooh  the  political  economist,  died  in  1870, 
and  he  married  agun  in  187fi)  the  vast  materials  whicii 
he  had  aooumuli^ed  for  a  oompreheonve  woric  on  his 
favorite  subjects  were  left  only  partially  worked  up, 
though  the  publication  of  his  remains  may  still  be 
looked  for.  He  died  14th  June,  1881.  In  private  life 
M'Leonan  was  disdnguished  by  his  remaricable  powos 
of  oonversadon,  by  an  uncompromising  eenseof  duty, 
espedaUy  of  dnt^  to  tmdi,  by  a  warm  and  affectionate 
dispomtion,  and  by  his  readiness  to  help  all  workers  in 
Bcuence,  espetually  voung  men  of  promise.  Besides  the 
works  slnndy  dtea,  MXcoman  wrote  Life  of  7%omaa 
Drummumd  (Edinburgh,  1867).  His  later  labors  had 
for  immediate  object  the  solution  of  the  ori^n  oi 
ezo^my — that  ia,  of  laws  prohibiting  the  mamage  of 
relations  (laws  of  incest) ;  and  in  connecdon  with  this 
he  hadprepared  materials  for  a  description  of  the  soi^ 
8tate_  or  the  less  advanced  races  of  men  (keeping  totem- 
ism  in  view  ss  it  bore  on  the  histoiy  of  sodety  rather 
than  the  history  of  religion],  which,  he  believed,  would 
throw  much  li^t  on  the  history  of  marriage  and  the 
fiuDily,  of  kinHnip,  and  laws  of  inheritance. 

HAGLEOI),  NOKHAM  0812-1872).  There  were 
three  Norman  Madeods,  all  ministers  of  the  Ohurdi 
of  Scotland,  and  all  men  of  aome  note  in  their  d^. 
The  first  was  setded  in  Horven,  the  "  Highland 
parish,"  looking  out  on  ihe  Sound  of  Hull,  of  which 
his  grandson  has  S[iven  us  so  many  pleasant  and  siinny 
reminiscences.  The  seoond  was  minister  of  Cani]>bel- 
town,  afterwards  of  Campsie.  and  finally  of  St.  Co- 
Inmba's  Gbelio  Ohurdi  in  Glasgow,  an  aUe  Celtic 
Bohohr  and  popular  piauber,  wwt  a  dsah  of  dry  tn- 
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nor  In  liim,  and  goienl  ffigfaland  "pawkineaB.*' 
IFbe  Uiiid  Norman  ms  bom  in  Campbeltown  on  June 
3,  1812,  andf  like  his  &ther,  he  too  oould  tell  a  good 
story,  only  his  humor  was  not  of  the  pawky  kind,  but 
ver^  on  caricature,  when  it  had  not,  aa  it  mostly  had, 
m  vein  of  pathos  in  it ;  fw  he  had  received,  probably 
from  his  mother,  Agnes  Maxwell^  a  richer  blood  and 
a  larger  life  than  we  can  trace  in  bu  more  purely  Celtic 
ftnc^tiy. 

A  sunny,  light-hearted  youth,  full  of  Jest  and  song, 
4p.Tea  to  mifloellaneoufl  literature  rather  than  to  aoou- 
fmte  soholanhip  or  profbsaional  learning,  would  hardly 
teem  to  have  Men  the  kind  of  truning  to  prepare  for 
tiie  life  of  an  eloquent  preachy  and  earnest  pastor. 
Yet  the  Inroad  human  sjnnpathies  whioh  were  thus  fos- 
tered were,  after  all,  more  serrioeable  for  the  work 
that  lay  before  him  than  a  knowledge  of  the  Greek 
drama  or  of  Dutch  divinity ;  and,  though  he  was  never 
moat  of  a  scholar  or  a  theologian,  he  was  out  and  out 
a  man,  which  is  of  more  consequence  in  the  long  mn. 
He  had  also  moved  about,  and  seen  a  good  deal  of  ^he 
world  in  Highland  Morven,  in  QlaagoWj  in  Edinburgh, 
in  England,  and  in  Qennany,  when  m  1838,  on  the 
recommendation  of  Dr.  Chalmers,  he  was  presented  by 
the  dowager  marchioness  of  HasUngs  to  the  paridi  of 
Londonnf  uid  be^n  his  ministnr  among  aennons  oom- 
•banatton  of  Dane  Deansee  and  Silas  Mani4n-H»ve- 
4) anting  small  farmers  and  Chartist  hand-loom  weavers. 
IHherB,  in  the  small  rural  parish,  his  woA  htA  the 
■same  ohuaoteristio  features  as  in  the  luger  sphere 
•which  afterwards  opened  up  to  him  in  the  Barony 
■church  and  in  general  literature.  He  carefully  pre- 
pared for  his  pulpit,  yet  he  was  most  eloquent  when 
most  spontaneous,  tor  he  was  naturally  more  of  a 
speaker  than  a  writer.  Courteous  and  cmvalrous,  yet 
also  homely  and  ready-witted,  he  was  as  much  liked 
hy  the  radical  weavers  as  hb  was  honored  and  trusted 
by  the  marehioness  and  her  family.  And  if  his  natiual 
gamfy  of  liearl,  which  now  and  then  amounted  to  rol- 
ucking  animal  spirits,  gave  him  an  oooanonal  twinge 
of  conscience  which  is  duly  recorded  in  his  secret  diaiy, 
that  only  shows  that  his  genuine  piety  had  not  yet  har- 
monised his  whole  nature,  as  it  anerwards  did,  Uend- 
ing  the  grava  and  Uie  gay  in  one  beantifbl  hnman  ser^ 
rice. 

When  he  began  his  ministry,  the  troubles  in  the 
Scottish  Church  were  already  nthering  to  a  head,  and 
he  found  himself  compelled  to  look  around,  and  choose 
his  ground.  He  wanted  to  get  for  the  church  all  that 
Chauners  and  his  friends  wanted.  He  fMt  that  ^e 
tieet  men^  both  lay  and  deric,  won  with  them,  and 
against  himselE  Me  had  no  love  for  lay  patronage, 
and  he  wished  the  ohurdh  to  be  free  to  do  its  proper 
work.  But  more  than  all  else  he  clung  in  those  days 
to  the  idea  of  a  national  Established  Church ;  and  it 
was  not  without  a  sinking  of  heact  that  he  saw  the 
long  array  file  out  of  the  Assembly  of  1843  afler  Dre. 
Welsh  and  Chalmers.  Tet  he  girded  himself  up  for 
the  task  that  had  to  be  doue  with  courage  and  wisdom. 
It  was  a  heavy  job  to  fill  four  hundred  and  thirty  pul- 
pits with  such  materials  as  came  to  hand,  mostly  men 
who  had  already  fkiled,  and  practically  g^ven  up  the 
inofosfflon.  For  years  Macleod^  and  those  wfaoworiced 
with  him,  toiled  alm<»t  despairingly  to  inspire  tJieih 
with  any  living  interest  in  the  nal  bamness  of  the 
Christaan  Ohuxoh.  But  in  the  long  ran  his  labors 
were  crowned  with  a  large  measure  of  success,  though 
fais  own  brethren  to  the  last  hardly  gave  him  the  credit 
for  it  which  was  da«  almost  to  him  alone — to  him,  at 
an^  rate,  above  all  others.  With  his  broad  sympa- 
thies he  flung  himself  npon  the  masses,  and  taught 
the  working  men  to  feel  that  the  Church  of  Scotland 
was  still  as  interested  in  their  well-being  as  any  de- 
nomination. Discerning  also  that  the  haraer  forms  of 
Calvinism  had  no  loiuier  the  hold  on  their  minds  that 
they  once  had,  he  made  room  for  the  thoughtiul  teach- 
ings of  his  cousin,  Dr.  John  Madeod  Campbdl.  whom 
«he  Evangelical  party  had  fonneriy  oast  out  asa  netetio. 


guning  by  this  means  not  a  little  influenoe  with  thft 

young  and  inquiring  intellects  of  the  country.  And 
finally,  by  his  efforts  to  difiuse  a  wholesome  religions 
literature  through  the  land,  he  so  identified  bi>  <^ur>^ 
with  the  growing  spirit  of  the  age  that  at  length  he 
lived  to  see  it  not  indeed  the  strong  and  united  com- 
munity which  in  his  youth  praotioally  controlled  the 
nation,  but  yet  once  more  a  great  power,  dear  to  tlte 
hearts  of  many  of  the  peojde,  and  dtnng  good  Chii^ 
tian  service  to  the  luid. 

It  may  be  doubted  if  the  woric  whioh  Norman  Mao> 
leod  did  for  SooUand  could  have  been  done  in  his  da/ 
without  dismption  of  the  church.  For  the  Bvangdi- 
cal  party,  using  ih»t  word  in  its  teoluiioal  sense,  nad 
not  only  gained  the  confidence  of  the  people  by  much 
fiuthiul  service,  hut  also  had  confirmed  iJieir  power  by 
somewhat  sliarp  treatment  of  all  who  (Hffered  from 
them.  It  needed  a  different  kind  of  diurch  to  toler- 
ate the  views  of  Madeod  Campbell ;  but  as  these  were 
now,  more  or  less,  identified  with  the  living  element 
in  the  ki^,  with  those  who  were  most  diligent  in  par 
rochial  work,  uid  most  cealous  in  misuon  enterprise, 
they  gradualfy  established  their  luht  to  be  preached 
in  Calvinistic  pulpits.  Norman  Madeod,  or  course, 
was  not  long  left  to  expend  his  momee  on  the  weavers 
oi  Loudoun.  Removing  first  to  Dalkeith,  he  was 
finally,  in  1851,  called  to  the  Barony  diurdi,  Gk^w. 
where  the  rest  of  his  days  were  pftseed,  in  lumor  ana 
influence,  as  the  foremost  of  its  dtisens.  Then  the 
more  liberal  theol(^  rapidly  made  its  way  among  a 
people  who  judged  it  more  by  its  froits  thm  its  align- 
ments. And,  as  they  heard  nis  eloquent  voice  plead- 
ing oft  behalf  of  churches  and  sdiools  for  tJie  poor, 
penny  savinra  banks,  foreign  missions,  and  every  hke^ 
scheme  for  doing  good  to  men^  theji^  learned  to  look 
without  suspidon  at  opinions  whidi  yidded  such  Chris- 
Uan  results. 

Two  other  events  also  hdped  not  a  little  to  inraeaae 
his  influence.  These  were  his  poidtion  as  editor  d 
Good  Words,  and  his  rehriion  to  iAne  qnoea  and  the 
Toynl  family. 

In  I860  a  magazine  was  projected  which  was  to  deal 
widi  sul^ects  common  to  all,  only  with  a  deddedly  re- 
ligious tone.  It  was  not  for  Sunday  only,  nor  was  it 
for  Christians  only ;  but  it  was  to  be  broadly  human, 
and  at  the  same  time  dearly  pious.  For  the  conduct- 
ing of  such  a  magazine  Madeod  was  nngulariy  wdl 
qualified.  Not  that  he  had  yet  attained  any  great  lite- 
rarv  position,  or  indeed  was  ever  likely  to  do  so.  He 
baa  written  some  eodedastical  pamphlets,  unpan^  but 
not  weighty.  He  had  edited  the  Edmburgh  'Ckrutian 
Magaxme,  without  achieviog  any  marked  snooess.  Bis 
best  work  as  yet  was  the  life  of  his  fii^  and  brodier^ 
in-law,  John  Mackintosh.  But  nothing  human  was 
foreign  to  him,  and  '*  good  words  "  on  tnings  in  gen- 
eral, were  Jost  the  words  that  he  oould  make  quidc 
and  powerfuL  Very  soon  Good  Wordi  oame  to  be  by 
far  the  most  popular  magasine  of  the  day.  NeariyaU 
his  own  litenry  work",  by  which  he  will  be  judged  in 
other  times,  appeared  in  its  pwes — sermons,  stories, 
travels,  novels,  poems, — all  of  them  honest  "good 
words  which  it  was  wholesome  to  read.  But  the; 
hardly  give  him  a  name  in  literature, — at  least, 
not  such  a  name  in  the  future  as  he  had  while  he  was 
still  alive.  They  ««re  too  much  the  hurried  produi^ 
tionsofalifobwwiUimanyafiain.  The  shoirt  stories, 
like  "Wee Davie"  and  "BiUy  Buttons,"  are  those 
whidi  are  most  likely  to  retun  a  place  in  letters,  on  ao- 
count  of  their  mingled  humor  and  pathos.  Of  his 
more  studied  works  "The  Starling  "  is  perhaps  the 
best :  but,  while  he  could  tell  a  briefi&le  admiraMy,  he 
could  not  sustun  a  long  narrative^  wiUi  its  play  of  var 
ried  character  and  inddent ;  and,  instead  of  leaving  his 
art  to  read  its  own  lesson,  he  preached  a  sermon  by 
means  of  a  story.  Always,  indeed^  it  is  evident  that 
he  was  more  of^an  orator  than  a  wnter.  The  best  of 
his  poems  is  the  Imnn  "  Trust  in  God  and  do  tbe 
right,"  though  the   Corling"  song  hu  theright  ring 
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1^  the  stones  rattling  over  the  ice.  Alto^edier,  his 
wcA  wma  honeetand  good,  not  the  highest  in  point  of 
Htouy  finiah,  bat  wholeiomer  than  mmh  that  is  more 
perfect  in  its  fomi. 

While  (rood  Words  made  lus  name  widely  known, 
and  helped  Uie  oaoae  he  had  bo  deeply  at  heut,  his 
lelations  with  the  queen  and  the  loyal  &nuly  stra^fth- 
and  yet  farther  his  ppotion  in  the  oonnt^.  Never 
■noe  ^nndpal  Caistiiira  had  any  Scotch  clergyman 
been  on  anch  terms  with  his  ioTerdgn:  ana  their 
fiHnddiip  was  Mt  to  be  alike  lumorable  to  both, 
reitzng,  on  her  part,  on  estenn  for  hii  work  and  char- 
acter, and  on  his,  on  a  loyal  deore  to  serve  his  queen 
as  a  Christian  minister  may.  All  this  helped  not  a 
little  to  increase  his  influmce  in  the  oooncib  of  the 
duneh,  and  to  restore  its  prestige,  which  had  for  a 
time  been  nearly  OTerthrown ;  andyet,  while  his  popn- 
Urity  was  in  foil  swing,  one  unlaoty  piece  of  honest? 
made  him  for  a  time  the  man  in  all  oootland  most  pro- 
fimndly  distroated. 

Bootofa  Sabbatarian  ideas  had  been  a  good  deal  dis- 
turbed hiy  the  running  of  Sunday  tnuns  and  by  other 
nordtieB,  and  in  1865  the  presbyteiy  of  GUsgow  issued 
a  pastonl  letter  on  the  subject  to  be  read  from  all  the 
polinla  there.  Madeod,  of  course,  loved  the  day  of 
rest  as  much  as  any  of  them,  but  he  did  not  like  the 
grounde  on  which  they  rested  it,  nor  yet  the  spirit  in 
which  they  would  have  it  observed.  Therefore  he  re- 
solved to  deliver  his  mind  on  the  subject  to  his  breth- 
fSD.  like  SL  Paul,  he  refused  to  let  any  man  judge 
Um  oonoeming  "new  moons  and  Sabbaths."  Hjs 
qteedt  was  not  at  first  yrell  reported,  those  parts  only 
behig  printed  whidi  were  most  likely  tostarUe  the  re- 
Ugioas  pnblie :  and  in  oonseqoenoe  it  was,  for  a  while, 
neatly  misanderstood.  Old  friends  dirunk  Gnm  him. 
Bit  house  seemed  to  be  shunned  as  if  plague-stricken, 
ffis  br^hren  in  die  preebyteiy  threatened  a  "  libel " 
fbr  hereOT.  And  he  needed  all  lus  courage  to  bear  np 
igunst  the  out437  whioh  assailed  him  on  all  hands.  A 
more  oorreot  version  of  the  speech  was  issued,  how- 
ever, and  the  good  sense  and  Christian  intalli^noe  of 
the  people  soon  leaned  to  form  a  jnster  estimate  of 
its  real  bearing.  The  threatened  prosecution  broke 
down.  Truer  ideas  of  Sabbath  obeervanoe  got  a  lodg- 
ment in  men's  minds.  And,  four  years  after,  the  church 
whioh  at  one  time  saemea  naof  to  cast  lum  from 
ha  bosom,  aoocnded  him  the  highest  honor  in  her 
power  to  give,  by  diooelng  him  as  moderator  of  her 
QoMral  AaemUy. 

Before  thaL  however,  he  had  already  mned  her 
eonfidenoe  so  nr  as  to  be  sent,  along  with  J)r.  Arohi- 
Ittld  Watson,  to  India  to  inquire  into  the  state  of  her 
misaon  there.  He  had  always  taken  a  deep  interest 
in  the  India  mission,  and  had  been  for  some  time  con- 
vener of  the  committee  which  took  charge  of  its  inter- 
ests. When  a^ed  to  undertake  this  duty,  be  was 
already  laboring  under  the  disease  which  afterwards 
shnrtened  his  da^;  his  medical  advisers  were  not 
without  grave  anxietioi  as  to  the  effect  <tf  the  <dimate 
on  oonstitution,  audit  was  with  dear  conacnousn^ 
of  the  risk  he  ran  that,  in  1867,  he  sailed  for  the  East 
He  returned  frilly  resolved  to  devote  the  rest  of  his 
days  largely  to  the  woik  of  rousing  the  church  to  her 
duty  in  carrying  ont  "the  marchmg  orders"  of  her 
Commander.  But  he  was  not  destined  to  do  much 
more  for  the  cause  that  lay  so  near  his  heart  than  to 
make  one  or  two>atiiriDg  appeals  to  the  consoaence  of 
the  church.  His  health  was  now  Invkeo,  and  his  old 
«ie^  flagged.  Alw^v  his  habits  of  woric  bad  been 
sranewhat  irr^ular ;  properly,  indeed,  he  had  no  fixed 
hal»ta,  but  only  tremendous  fits  of  labor  and  periods 
of  exhanstifm.  Now  nmther  body  nor  Imun  oonld 
stand  this  sbain,  and  widi  rdootanee  and  pun  he  had 
to  give  np  the  charge  of  the  India  mission.  His 
speech  in  d<nng  so  was  the  last  and  greatest  he  ever 
made.  It  was  as  if  he  had  gathered  up  his  filing 
now«an  for  one  final  ^ort,  aai  qtent  his  life  on  it. 
woitty  after  his  letom  from  the  AssemUy  of  May, 


1872,  his 'disease  showed  some  fresh  symptoms  that 
alarmed  the  doetoiB.  And  on  Sunday  the  1 6th  of  June, 
shortly  after  oompleting  his  sixtieth  year,  Nonnan 
Macleod  peaoefrdly  fell  asleep,  the  coun^  hardly 
knowing  how  it  had  loved  him  tul  he  was  bone  to  hm 
quiet  resUng-plaoe  in  Campsie  churohyaid. 

JA»B*-qrJAnwM  MaeUod,  D.B..  lirUi  brotlMr.  the  BeVr 
IloiiildliadM)d,Svob.,  appMndlBins.  (W.O.B.*} 

MACUSE,  Dahixl  (1806  or  1811-1870],  suhieot 
and  histoiy  punter,  was  bon  at  Cork,  the  son  of  a 
Highland  soldier.^  His  education  was  of  the  plain- 
est jcindj  but  he  was  eager  for  culture,  fond  of  reading 
and  anxious  to  become  an  artist  His  ftither,  how- 
ever, placed  him,  in  1820,  in  Newenham's  Bank, 
where  he  remained  fiw  two  years,  and  then  left  to 
study  in  the  Coi^  school  of  art  In  1825  it  happened 
that  Sir  Walter  Scott  was  traveling  in  Irdbma,  and 
young  Madise,  having  seen  him  in  a  nxAseUer'sahop, 
made  a  surreptitious  sketch  of  the  great  man,  which 
he  afterwards  lithographed.  It  was  exceeding^  popu- 
lar, and  the  artist  became  oelebrated  enough  to  receive 
man^  oommi^ons  for  portruts,  which  he  executed,  in 
pencil,  with  vei^  careful  treatment  of  detui  and  acces- 
sory. Various  influential  friends  perceived  the  genius 
and  promise  of  the  lad,  and  were  anxious  to  fumiab 
him  with  the  means  of  studying  in  the  metropolis ;  but 
with  rare  independmce  he  reflised  all  ud,  and  bv  care- 
ful economy  saved  a  sufficient  sum  to  enable  nim  to 
leave  for  liondon.  There  he  made  a  luck/  hit  by  a 
sketch  of  the  younger  Kean,  which,  like  his  portrait 
of  Scott,  was  htfaographed  and  published.  He  entered 
the  Aoulemy  sdiools  in  1828,  and  carried  ofi*  the 
highest  prizes  open  to  Uie  students,  including,  in  1829, 
Uie  gold  medal  for  the  beet  hiatoricid  composition.  In 
the  same  year  he  exhibited  for  the  first  time  in  the 
Boyal  Academy.  Gradually  he  began  to  oonfine  him- 
self more  exdujnvely  to  subject  andhistorical  pictures, 
varied  oooasonally  by  portauts  of  Campbell,  Hiss 
Id&don,  IXd»DB,  ana  other  of  his  celebrated  Uteraiy 
friends.  In  18S3  he  exhitnted  Snu>-Apple  Night,  or 
All-Hallow  Eve  in  Ireland,  and  Mokanna  Unvdun^ 
his  Features  to  Zdioa,  which  greaUy  increased  his 
repntation,  and  were  followed  in  the  succeedinff  yfMt 
by  the  powerfully  dramatio  subject  of  the  Installation 
of  Captun  Bock,  and  in  183S  by  the  ChivalrieVow  of 
the  Indies  and  the  Peaoook,  a  woA  which  procured 
his  deotion  as  assodate  of  the  Academy,  of  whidi  he 
becune  full  member  in  1840.  The  years  that  folbwed 
were  occupied  with  a  long  series  of  figure  pictures,  de- 
riving their  sulyects  from  history  and  tnditiouf  and 
from  the  worics  of  Shakespeare,  Gloldsmith,  and  Le 
Sa^    He  also  dedgned  illustrations  for  Moore's 


Iruh  Mdodiea,  Lyttonrs  Pdffrirru  of  the  Rhine,  and 
sevend  of  DiAens's  Christmas  books,  and  for  Tht 
Stojy  of  the  Norman  Conquett  and  Shakespeare'* 
Seven  Ageg,  published  by  the  Art  Union.  Between 
the  years  1830  and  1836  he  contributed  to  Frcuer't 
MagoMne,  under  the  non^-d«-crayon  of  Alfred  Croqiua, 
a  very  remarkable  series  of  portruts  of  the  literary 
and  other  cele^ties  of  the  time, — diaracter  studies, 
etched  or  lithographed  in  outline,  and  touched  more 
or  less  with  the  emphads  of  Uie  caricaturist,  which 
have  been  dnce  reprodnced  and  published  in  a  vdnma. 
In  I8&8  Madise  commenced  one  of  the  two  great 
monumental  wtnks  of  his  life,  ^e  Meeting  of  Wd- 
lington  and  Bllidier,  on  the  walls  of  Westminster 
Palace,  where  he  had  previoiuly  painted  hia  Spirit 
Religion  ami  his  Spirit  of  Ghintli^.  It  was  begunin 
fresco,  a  process  whidi  proved  unmanageable.  The 
artist  wished  to  redgn  the  task;  but,  encouraged  by 
Prince  Albert,  he  studied  in  Berim  the  new  meuaod  of 
"water-glass"  pdnting,and  carried  out  the  subject 
and  its  companion,  the  Death  of  Nelson,  in  that  me- 
dium, completiog  the  latter  painlang  in  1864.  The 
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uit«DM  aofdieation  which  he  gare  to  these  mat  hi»> 
tone  woin,  and  Uie  varioiu  depreaung  and  aiaoourag- 
ing  onmniataDoea  oonneoted  with  the  oommiarioii,  had 
a  aerunu  effoot  on  the  artiet's  health.  He  bmn  to 
Bhun  the  company  in  vhioh  he  formeriy  deliuited ; 
hia  old  bnoyancy  of  spiiita  was  gone ;  and  when,  in 
1865,  the  preffldentahip  of  the  Academy  was  offered  to 
him,  he  declined  the  honor.  In  1868  he  exhibited  the 
Sleepof  DuncaUj  and  tn  1869  hia  King Gophetua  and 
die  Beggar  Maid.  Having  finished  the  Earis  of 
Deemond  and  Ormond,  he  ma  attacked  fa^  acute  pnea- 
monia,  which  carried  him  off,  after  a  brief  illDeflB,  on 
the  25th  April,  1870. 

The  work*  of  ICadiae  are  distingaished  by  powerfal  In- 
telleettul  and  isusinatiTe  qualibiM,  but  moat  of  them  an 
mwred  hj  hanh  and  doU  eoloring,  by  metallle  hwdm«ai 
of  larbce  and  teztore,  and  by  mqnent  toaohca  of  the 
theatrical  in  the  action  and  attitndea  of  the  flgnrek.  Hii 
fame  resta  moat  aeeorely  on  hli  two  greatest  worlu  at  Weat- 
minster.  A  memoir  of  the  artist  hj  hii  friend  W.  J. 
ODriacoU  waa  pnbllahed  in  1871. 

MACLURE,  William  (1763-1840).  the  pioneer  of 
American  ^eok^,  was  bom  at  Arr  in  Scotland  in  1763. 
After  a  brief  viait  to  New  York  neb^an  active  life  as 
a  partner  in  the  firm  of  Miller,  Hart  &  Co.,  London. 
Four  years  later  (1796)  business  affairs  brought  him 
again  to  America,  which  he  thereafter  made  his  home. 
In  1803  he  visited  France  as  one  of  the  commiauoners 
appointed  to  settle  the  claims  of  American  citizens  on 
the  French  Government  for  spoliations  committed 
during  the  Bevolution ;  and  dunng  the  few  yeus  ibeit 

rt  in  Europe  he  applied  himself  wiUi  enthnoasm  to 
study  of  geology.  On  his  return  home  he  oom- 
menced  the  a3f-impoeed  task  of  making  a  geoloj^cal 
Burvey  of  the  United  States.  Almost  every  State  in 
the  Union  from  the  St  Lawrence  to  the  Gulf  of 
Mexico  was  traversed  and  mapped  by  him,  the  Alle- 
ghany mountains  beinff  orossed  and  reonwsed  some 
fifty  times.  The  results  of  his  unaided  labors  were 
Bubmitted  in  a  memoir  to  the  American  Philosophiod 
Society  (1809^,  and  puUished  in  the  Sodety'a  Trans- 
cusiions  (vol.  VI. ),  together  with  a  geological  map,  whidi 
thns  antedates  William  Smith's  great  geologiod  map 
of  England  by  six  years.  Subseqaent  survey  has  oar* 
robotnted  the  general  aoenra^of  Madura's  observa- 
ttona,  BO  &r  St  least  as  the  Primary  and  Seoondair 
formations  are  concerned.  From  1817  to  his  death 
Madun  was  prendent  of  the  Academy  of  Natural 
Sdenoes  of  Philadelphia,  and  much  of  the  prosperity 
of  the  institution  was  due  to  his  devoted  services.  In 
1819  he  vinted  Spain,  and  attempted  to  establish  an 
agricultural  college  near  the  dty  of  Alicante ;  but  with 
the  overthrow  m  the  short-lived  Liberal  constitution 
his  plans  became  hopelessly  deranged.  Returning  to 
America  in  1824,  he  settled  for  some  years  at  New 
Harmonv,  Indiana,  endeavoring,  but  with  small  suo- 
OBMk  to  develop  his  scheme  of  the  agrioultuial  ooUega 
Failing  health  ultimately  constrainedf  him  to  relinquidi 
the  attempt  and  to  seek  (in  1827)  a  mora  congenial 
climate  in  Mexioo.  Theve,  at  San  Angd,  he  died 
Manh  23,  1840. 

Hli  great  geological  memolT  waa  lamed  separately,  with 
HBne  additioaal  matter,  in  1817 ;  and  In  1837  he  pnlmsbed 
a  collection  of  eoBays,  in  2  vols.,  mainly  onpolitical  economy, 
entitled  tetoioMt  o%  Variout  Svbjedt.   Hia  other  oriKin«l 

fapers,  buundlng  obserrationa  aa  the  gaoilogy  of  tbt  Weit 
ndles  and  of  Itexloo,  and  remarks  on  the  wtgln  and  ar- 
iangemoitof  rodu,  were  pnbliahed  in  the  Journal  of  die 
Acadamp  of  NiOHnil  Btivneet  (Philadelphia),  in  BiUiman's 
Anorioam  Journal  of  Sbmnm  and  ArU,  and  in  the  French 

MACNEE.   Sib   Daniel  (1805-1882^,  portnit 

B inter,  was  bom  in  1806  it  Eintry  in  Stiriingshire. 
e  was  educated  in  Glasgow,  and  at  the  age  of  thir- 
teen appranticed,  along  with  Horatio  Maoctilloch  and 
Leitoh  the  water-color  painter,  to  John  Knox,  a  laad- 
•eapist  of  some  repute  at  the  time.  He  afterwards 
worked  for  a  year  as  a  lithographer,  was  employed  by 


theMesim.  Smith  Cmnnodc  to  paint  the  onMUHnld 
Uds  of  the  planewood  snuff-boxes  mr  which  Uieor  manu* 
faotfwy  was  celebrated,  and,  havinc  studied  in  Edin- 
bunh  at  the  "Tmatees'  Academy/*  anppcnting  him- 
self meanwhile  by  desi|?iing  and  colcninff  book 
illustntions  for  Lisazs  the  engraver,  he  eetaUished 
himself  as  an  artist  in  Glasgow.  At  first  he  wu 
occupied  a  good  deal  with  figure  piot^ires,  but  the  in- 
creasing demands  on  his  time  as  a  fa^ionable  po|tmt 
painter  eventu^ly  lefl  him  little  Idsnra  for  this  brapdi 
of  art  He  was  one  of  the  twenty-four  asaociates  of 
the  Boyal  Institution  who,  in  1829,  were  admitted 
members  of  the  Boyal  Scottish  Academy ;  and  on  the 
death  of  Sir  Georj^  Harvey  in  IB76  he  waa  elected 
preddent,  and  received  the  honor  of  knighthood,  ud 
the  degree  of  hLD.  from  the  Glaagow  XJmvmmt^. 
From  this  period  till  his  death,  on  tM  18th  of  Janu- 
ary, 1882,  he  redded  in  Edinbni^gh,  where  his  genial 
social  qualities  and  his  inimitaUe  powers  as  a  telTer  of 
humorous  Scottish  anecdote  rendered  him  popular. 
Among  his  pqrtruta  may  be  mentioned  those  or  Lord 
Brouraam,  Viscount  Melvilleu  Lord  Inglia.  and  Mn. 
Bough.  His  Dr.  Wardlaw  obtained  a  gold  medal  at 
the  Paris  International  Exhibition  of  1855. 

MACNEILL,  Hbctob  (1746-1818),  a  minor  Scot- 
tish poet,  bom  near  Boslin,  October  22,  1746,  died  at 
Edinburgh,  March  15,  1818.  The  son  of  an  impover- 
ished army  oaptdn,  he  spent  several  years  of  his  boy- 
hood on  a  ftnn  iniidi  his  fiMher  had  taken  on  the 
banks  of  Lodi  Lomond,  uid  was  sent  to  Briatd  at  the 

Xof  foniteoi  to  enter  on  a  mercantile  career.  Soon 
rwarda  he  was  despatdied  to  the  West  Ladies, 
when  he  remained  man^  years  without  ever  e[d<ving 
even  a  moderate  prosperity.  When  about  forty  lie  re- 
turned to  Scotland  with  the  intention  of  devoting  him- 
self' to  a  literary  life,  but  his  ill  fortune  still  pursued 
him,  and  he  was  obliged  to  go  back  to  Jamaica.  The 
kindness  of  two  friends  enabled  him  soon  to  come  home 
again  to  Scotland,  and  on  the4oumey  he  finished  The 
Marp,  a  Legendary  Tale,  pubuabed  at  Edinbuivh  in 
1789.  Afier  six  years  spoit  at  Edinburgh,  rendered 
miseraUe  by  shattered  health  and  depressed  spirits,  he 
retired  to  the  house  of  a  friend  -at  Stiriing,  when  he 
wrote  most  of  his  songs  and  his  Scodan^s  Skatth,  or 
the  Ilulory  of  Will  and  deem,  a  narrative  poem  in- 
tended to  show  the  deteriorating  influence  of  whisky 
and  pot-house  politics,  which  appeared  in  1795,  and 
at  once  made  its  author  populw ,  having  passed  through 
fourteen  editions  within  the  year.  A  eequeL  7%e  Wast 
of  War,  appeared  next  year,  and  in  1799  The  Lmkt  of 
or  a  Parting  Peep  at  the  Carte  of  Stirlmg,  a 
somewhat  feeble  descriptive  poem,  intended  as  a  fwrt- 
ing  tribute  to  his  kind  host  before  his  own  departure 
for  Jamaica.  Not  long  after  his  arrival  an  early  frwid 
settled  on  him  an  annuify  of  £100,  whidi  enaned  the 
poet  to  return  soon  afterwards  to  Scotland,  and  so  dose 
his  kmg  straggle  ainuntt  adveisily  with  fifteen  yean 
of  comparative  omnloit  at  Edinburgh. 

In  180O  ho  pnUiihed  The  Mtmoirt  «if  CharUt  Maalhartem, 
Ag»  a  novel  nndeiatood  to  be  a  oloee  narrative  of  nia  own 
haraships  and  adventures.  Hia  later  works,  which  added 
little  to  his  fame,  were— rA«  Paaioml  or  Li/ria  Stiae  of  Beat- 
land,  1808 ;  two  snonymona  works  in  verse  entitled  7bm 
AaUoa^  or  Jfodsni  Jfoimen  iMmeotad,  and  ByeQinke  Timet 
and  Lateeime  Changet,  and  The  BcottiMh  AdveiUtum,  m  noveL 
He  left  behind  an  antobiomphy  still  nnpnblished,  bnt  of 
which  an  abstract  sppeaiea  in  BlaekvootPt  Magazine  for  De- 
cember, 181S.  A  complete  edition  of  the  poems  he  wished 
to  own  appeared  in  1812,  and  it  is  on  these  that  hia  fiune 
will  rest.  His  songs,  "  KMry  of  Ckstlecary,"  "Come  nndei 
my  ^aldy."  "Uy  bey.  Tammy,"  "O  tell  me  how  for  to 
woo,"  "  I  lo'ed  ne'er  a  lassie  bat  ane,"  "  The  plaid  nmaag 
the  hether,"  and  "Jennie's  bhw^k  e* V  will  live,  of 
Allan  Cnnningham,  for  tiielr  sweetness  and  ranpUtdty. 
while  his  Wm  and  Jean,  onite  apart  ftom  Ita  exeeUent  in> 
tentlon  and  tendeney,  wul  mauitala  a  plaoe  amMg  the 
most  chunoteiistle  prodnotiona  of  the  Doric  Knse  In  Sooi- 
laud. 

MACON,  the  capital  of  Sa6ne-et-Loire,  France,  oe- 
oupies  a  gentiy-sloiMng  nte  on  the  right  bank  of  the 
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8a6m,  41  miles  north  of  LyoDB.  It  is  oonneoted  a 
bridge  of  tvelre  anhes  vitb  the  suburb  of  St  lanrent 
<n  the  oppotdte  bank  of  the  river.  The  dte  is  shel- 
tered ana  the  dimate  mild,  but  the  locality  is  sulyect 
to  sudden  changw  of  temperature.  Of  the  pablio 
bnildiiigs  of  Haeon  the  most  pnmiinent  is  die  oLd 
diiurch  of  St  Herre,  reconstnuied  in  1866,— a  three- 
nared  badlioa,  328  feet  in  length,  with  two  fine  spires. 
Of  the  old  cathednJ,  destroyea  at  the  Berolution, 
nothing  remains  but  the  &{aaes,  portions  of  the  two 
towers,  and  a  narthez  of  uie  I2tii  oentnry,  now  need 
•8  a  oh^teL  The  old  episcopal  palaoe,  which  has  been 
reboilt,  u  now  used  is  the  preieoture.  The  hospital 
isfirom  demgns  by  Soofflot;  the  lyoeum  bears  the  name 
of  Lamartine  (a  nadve  of  Maoon,  to  whom  there  is  a 
statue).  The  town  house  contains  a  libruy  of  TOOO 
Tolomee,  and  a  mnseum.  Maoon  is  a  railway  centre 
of  ooondemble  importance,  bein^  the  point  at  which 
the  line  ttcm  "Pma  to  MarsoUee  ts  joined  hy  that  firom 
Mont  Cenis  and  Qeneva,  as  well  as  by  a  tnanch  from 
Digoin.  ^e  indostries  of  tho  place  include  brass- 
founding,  the  manufacture  of  agrionltw^  implements, 
weighing-machines,  and  the  like,  printing,  dyeing,  and 
the  prodnetion  of  &ience.  The  principal  artidea  of 
oommeroe  are  wine,  barrels  and  hoops,  and  giun.  The 
population  in  1876  was  17,570. 

Macon  {MaiUeo)  was  an  important  town  of  the  £dni,  but 
fmder  the  Bonuuia  It  was  sapplanted  by  Aattm  and 
J^oam.  It  anffeied  a  soocenion  of  dinateia  at  the  handa  of 
Cennano,  Bnrgandiana,  Vuidala,  Hons,  Hangariani,  and 
even  of  the  Oarlovingian  Icings,  In  It  wai  aold  to  the 
king  of  France,  but  more  than  onoe  afterwarda  passed  into 
the  poesession  of  the  dukes  of  Bargondy,  until  the  owner- 
ship of  the  French  crown  was  fixed  in  the  time  of  Louis 
XL  In  the  16th  century  Kacon  became  a  stronghold  of 
tiie  Huguenots,  sided  with  the  League,  and  did  yield 
to  Henry  IV.  ootil  15M.  The  blsh^ric,  created  by  Sing 
Oiildebwt,  was  suppressed  in  1790. 

'  HACON.  a  city  of  the  United  States,  the  chief 
town  of  Bibb  ooonty,  Geo^a,  is  situated  on  rising 
ground  in  the  midst  of  a  beautifully  wooded  oountir 
on  both  sides  of  the  Ocmulgeo  river,  a  navigable  hew- 
vater  of  the  Altamoha,  about  80  miles  southeast  of 
AUanta.  It  is  well  laid  out,  with  tree-bordered  streets, 
^ien  180  feet  wide,  and  ^ossesBes  unoe  1870  a  fine 
central  parkin  the  fimnation  of  which  $125,000  were 
expended.  The  principal  institutions  in  the  town  are 
die  State  Academy  for  the  blind  (1852),  the  Mercer 
muTersity  (a  Baptist  foundaUon,  1838),  the  Wesleyan 
Female  College  (1839),  the  Pio  Kono  (Boman  Cath- 
<dio)  Coll^,  and  the  Southern  Botanico-Medical  In- 
stitute. As  an  important  jonctioii  for  the  Oeorgta, 
the  Oeorgia  Central,  and  the  Southwestern  Bailways, 
and  communicating  with  the  coast  by  the  direct  line  to 
Bmnswidc,  Maoon  enjoys  great  facilities  for  trade; 
and,  beeddes  its  extensive  nulwaj  machine-shops,  it 
has  cotton  factories,  iron  foundries,  flour  mills,  and 
si^  and  blmd  fiwtories.  The  annual  fiur  held  in  the 
Central  Park  is  the  great  meeting-place  of  the  Gleordan 
planfaen.  PVom  5720  in  1850  the  population  nas 
steadily  advanced  to  8247  in  1860,  10,810  in  1870,  and 

S749  in  1880.  The  foundation  of  the  town  dates 
y  from  1823. 

MACPHERSON,  Jahks  (1738-1796),  the  "trans- 
htor"  of  the  Omianio  poems,  was  bom  at  Ruthven, 
Inverness,  Scotland,  in  1738,  was  educated  in  his  na- 
tive village  and  at  King's  College,  Aberdeen,  and  from 
1756  taught  the  school  of  Ruthven  for  some  time.  In 
1758  he  published  a  poem  entitled  the  Sighlander, 
mad  about  the  same  period  contributed  sevaral  minor 
gneoesto  the  Scots  Magtuine,  In  1759,  while  residing 
with  a  pupil  at  Hoflbt,  he  became  accidentally  known 
to  Br.  Oanyle  of  Inveresk,  and  Mr.  Home,  the  author 
ef  Voufflatj  both  of  them  abeady  interested  in  the 
•alyeet  of  andent  Highland  poetry ;  somefhwmentaiy 
"  translations  "  from  the  Gaelic,  which  in  the  oottrse 
of  a  few  days  he  supplied  to  Home,  were  much  appre- 
dsted  in  the  litmry  oinleB  of  Edinburgh,  and  in  1760 
*  Tdmue  was  pnUistied  by  Hacpherson,  entitled  IVag- 


menta  of  AmdaU  Po^/ry  eoUected  m  the  S^hUuub  of 
Scotland^  and  translatid  fi'Ofn  the  Gaelic  or  Erm  Lan- 
gvagty  with  a  pre&oe  by  Dr.  Blair.  A  warn  of  money 
was  now  subscribed  \s  uie  fiumlty  of  advocates  test  the 
purpose  of  enabliiut  Hacpherson  to  go  to  the  Soottuh 
Highlands  in  searm  of  oui«r  fragments,  and  the  remk 
of  his  labors  was  the  puUioMaon  at  London  in  1762  of 
I^ngcdj  an  Epic  Paem^  m  tix  boakt,  wUh  other  Utter 
iWu,  dedicated  to  Lord  Bute;  tlus  was  followed  in 
1763  by  TWioro,  in  eight  books,  with  several  oth» 
poems.  For  the  real  obaraoter  of  these  publioattoni 
see  Ckltio  Lm&ATURE,  vol.  v.  p.  272.  At  the 
time  of  thdr  appearanoe  they  grew;^  advanced  the 
trandator  both  in  fiune  and  fortune ;  in  1764  he  was 
appointed  surveyor-general  of  the  Floridaa,  and  on  his 
return  to  Englud  two  years  afterward^  he  was  per- 
mitted to  retain  fbr  life  ih»  salary  of  the  office.  Li 
1771  be  pnfaUshed  An  IntnAt^/m  to  the  Binary  of 
Oreai  ^rttain  tmd  hdand^  and  in  1775  A  SitUiry  ^ 
Great  Britain  from,  the  Kestoratton  to  the  Acoettion^ 
the  Bbtue  of  Sanover  (2  vols.  4to),  and  Original 
ven  oontannmg  the  Secret  Mistory  of  Great  Britain 
for  the  same  period  (also  in  2  vols.  '4to).  His  tranala- 
tiou  of  the  lHad,  puUished  in  1773,  was  greatly 
praised  by  Robertson  and  others  in  Sootland,  but  met 
with  a  severe  reception  in  England,  and  has  not  stood 
the  test  of  time.  About  1779  ne  was  appointed  to  the 
lucrative  post  of  agent  for  the  nabob  of  Arcot,  and 
from  1780  onwards  he  sat  in  parliament  for  the  bor- 
ough of  Camelford.  He  died  at  Belleville,  an  estate 
which  he  had  reomtly  pnrohsaed  in  Invamess,  on  Feb- 
ruary 17,  1796,  and  was  bnried  m  the  Poet's  Comer  at 
Westminster  Abbey.  His  will  had  provided  for  the  pub- 
lication of  the  Omanio  poems  in  the  original  GaeUo, 
whidi  he  is  tutdeistood  to  have  been  preparing  for  the 
jness  at  tiie  time  of  his  death ;  and  the  work  accord- 
ingly appeared  in  three  vols.  8vo,  in  1807,-  with  a  lit- 
eral truislation  into  Latin,  bf  Robert  Macfarlane,  and 
a  dissertation  on  the  authentidty  of  the  poems,  by  Sir 
John  Sinclair. 

MAOREADTv  William  Charles  (1793-1873), 
was  bom  in  London  3d  March,  1793,  and  educated  at 
Rugby.  His  intention  was  to  proceed  to  Oxford,  bat 
the  embanassed  affiaim  of  lus  fitthw,  tiie  leasee  of 
several  jraovinaal  theatres,  called  him  to  share  the  re- 
sponubuities  of  theatrical  management,  in  which  he 
snowed  great  prudence  and  addr^  In  1810  he  made 
a  sucoesffliil  debut  as  Romeo  at  Birmingham ;  and  the 
fame  which  he  had  acquired  in  the  ]}rovinces  gave  ex- 
ceptional interest  to  hu  appearance  in  1816  at  Covent 
Ghurden,  in  the  character  of  Orestes  in  the  Diatreued 
Mother.  In  London  his  choice  of  characters  was  at 
first  confined  chiefly  to  the  romantic  drama,  but  he 
showed  his  capacity  for  the  highest  tragic  parts  whoi 
he  played  Richard  IIL  at  Covent  Garden  in  1819,  and 
in  the  following  year  his  performance  of  Virginius,  in 
the  new  play  of  Sheridan  KnowleSj  asnsted  to  give 
solidity  to  his  reputation.  Transfemng  his  services  to 
Dnuy  Luie,  he  gradnally  rose  in  pubuo  favor,  till,  on 
the  retirement  of  Eean  and  Young,  he  was  regarded 
as  the  legitimate  successor  of  these  tragedians.  In 
1826  he  completed  a  suooeesful  engagement  in  America, 
and  in  1828  his  performances  met  with  a  very  flatter- 
ing reception  in  Paris.  Already  he  had  done  some- 
thiDg  to  enoourage  the  creation  of  a  modern  E^lish 
drama  through  the  interest  awakened  by  his  perform- 
ances inVirffiniut^  Caiua  Cfracdua,  axia^Ubam 
and  afler  entering  on  themana^moitaf  Covent  Garden 
in  1837  he  introduced,  besides  otlier  new  plays,  Bul- 
wer's  Lafy  of  Lyon$  and  AtcAefiett,  the  principal  char- 
acters of  which  were  among  his  most  efiiective  parts. 
Both,  however,  in  his  management  of  Covent  Ghurden, 
which  he  reagned  in  1839,  and  of  Dnuy  Lane,  wluoh 
he  hdd  from  1841  to  1843,  he  found  his  deogos  forthe 
elevation  of  the  stage  hampered  and  finally  frustrated 
fa^  the  sordid  aims  of  the  proprietors  and  the  absenoe 
of  adequate  public  support  In  1843-44  he  made  a 
proq»eroaB  tour  in  the  United  Statest  but  his  last  viai 
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to  Uiat  oountiy.  in  1849,  was  marred  by  s  riot  at  the 
Afltor  Opera  House,  New  York,  arisiii^  from  the 
jeabaay  of  tlie'  actor  Forrest,  and  resulting  in  the  death 
of  twenty-tiro  persons,  who  were  shot  by  the  nuUtai; 
called  oat  to  quell  the  disturbanoe.  Uacready  retired 
from  the  Bbue  in  1851 ;  and  the  remainder  of  his  life 
was  oocnpied  chiefly  in  superintending  the  eduoation 
of  his  family,  and  in  sohemee  for  the  weliare  of  the 
poorer  olassea.  He  died  at  Oheltenham,  27th  April, 
1873. 

lfacraaclr*B  petfonnanow  alw^  diqplajed  flne  aitistie 
pamptloDi  doreloped  to  a  hig^  dasxea  at  perliMtlea  br 
T©py  oompreheoBiTe  cnltnra,  ud  even  his  least  swWMSfku 
peiso&atioiu  had  tbe  Interest  reenlting  from  thorough  In- 
telleetu^  study.  He  belonged  to  the  achool  of  Kean  rather 
thanof  KemUa;  but,  if  his  tasteavere  better  disciplined 
and  in  ume  respects  nune  i^ned  than  Uiose  of  Kean,  his 
natnra.  temperament  did  not  pennlt  him  to  give  proper 
effect  to  the  most  eharaoterlstie  features  of  the  great  tragic 
parts  of  8haken>ear^  King  i>ar  perhaps  excepted,  which  in 
smne  degree  afforded  scope  for  ois  pathos  and  tenderness, 
the  qnantles  in  which  he  speciaUy  excelled.  With  the  ex- 
ception of  a  ToioB  of  good  compass  and  capable  of  Tei7 
varied  e^preaiion,  Uaoready  was  not  in  a  special  degree 
gifted  ph^^cally  for  acting,  bat  the  defects  of  hia  &ce  and 
figure  oauwrt  be  said  to  have  materially  infiaenced  his  suo- 
oen.  He  created  a  considerable  number  of  parts,  which 
sUll  retain  their  hold  on  the  stage,  and,  althongh  not  by 
Tirtae  of  aatnial  genlns  worthy  of  a  place  among  tragedians 
of  the  first  rank,  he  is  almost  entitlol  to  this  on  aooonnt  of 
the  high  degree  of  perfection  to  which  he  had  cultivated 
his  powers,  and  b<m  the  fust  that  there  Is  no  tragedian 
of  the  second  rank  who  can  be  named  his  equaL  See  ifo- 
STisdys  JfiaifaliniaiM^  edited  by  Sir  Frednick  PoUock,  2 

Tds.,  isniw 

MAOKOBIUS,  Ahbbosids  Theodosius,  a  Roman 
gnunuurian  and  philosopher,  who  wrote  towards  the 
Ee^ning  of  the  &th  century  after  Christ  He  is  de- 
■onbed  in  the  sapenoription  of  the  beet  MSS.  as  vh- 
iHariinmmM  «t  aBu^is ;  hence  it  has  been  sappowd  thM 
he  is  the  MaaoMai  who  me  pra/ectu*  prxdomu  iRs- 
poHtamm  in  399  A.D.,  prooonaul  of  Afhoa  in  410,  and 
cA^bed^ain  (prapotUui  Mocri  cuAuub*}  in  422.  But 
the  tenure  of  high  office  at  that  date  was  limited  to 
Christians,  and  then  is  no  evidence  in  the  writings 
Maorobius  that  he  was  a  Christian.  On  the  contrary, 
he  shows  great  interest  in  the  deities  of  paganism ;  his 
friends  seem  to  have  belonged  wholly  to  the  pagan 
partv;  and  his  philosophical  views  are  those  of  the 
Keo-Flatonists.  Hence  the  identification  is  more  than 
doubtful  It  is  pottiUe,  but  by  no  means  certain,  that 
ho  was  Uie  Theodosiof  to  whom  Avianus  dedicates  his 
Miles.  From  the  date  of  the  persons  who  are  men- 
tkmed  by  him  as  omtomporaries,  he  appears  to  have 
Sourished  in  the  time  of  Honorius. 

llie  most  important  of  his  works  is  the  Conowietrum 
Satumaliorum  LQjri  S^tem^  containing  an  account 
flriT  the  disousuons  held  at  the  house  of  Vettius  Prte- 
textatus  during  the  holiday  of  the  Saturnalia.  The 
Utter  part  of  the  second  book  and  Uie  beginning  of  the 
third,  the  second  half  of  the  fourth  book,  and  the  end 
of  the  seventh  have  been  lost ;  otherwise  the  woi^  is 
in  fairiy  good  preservation.  It  was  written  bv  the 
author  lor  the  benefit  of  his  son  Eustaohius,  ana  con- 
tains a  great  variety  of  curious  historical,  mythologi- 
eal,  oriti^,  and  grammatical  disquisiti(His,  the  value  of 
whidi  is  muoh  iiuseased  by  the  frwinent  qootations  from 
earlier  writns.  Hie  machinery  is  somewhat  cumbnnu ; 
finr,  as  in  some  of  I^ato's  dialogues,  the  discasrimis  arc 
■ot  directly  reported^but  a  oertun  Fostumianns  repro- 
dnoes,  for  his  niend  Dedua,  the  account  which  he  had 
leoeived  from  a  rhetoriraan  Ensebius,  who  had  been 
inesent  at  them.  There  is  but  litUe  attempt  to  give 
any  dramatic  character  to  the  dialogue ;  in  each  book 
some  one  of  the  personages  takes  the  leading  part,  and 
^e  remarks  of  the  others  serve  only  as  occasions  for 
oslling  forth  fresh  displays  of  erudition.  The  first  book 
is  devoted  to  an  inquiry  as  to  the  orinn  of  the  Satur- 
nalia and  the  festivals  of  Janus,  which  leads  to  a  his- 
Icrv  and  discussion  of  the  Soman  calendar,  and  to  an 


attempt  to  derive  aU  forms  (^wordiip  frmn  that  of  tht 
sun.  The  second  book  be^na  with  a  cdlection  of  ions 
mott,  to  which  all  present  make  their  contributions, 
many  of  them  bdng  ascribed  to  Cicuo  and  Augustas; 
it  then  appears  to  have  psssed  into  a  disoosrion  of 
various  pleasures,  especially  of  the  senses:  bnt  almost 
the  whole  of  this  is  losL  The  third,  fourUi,  fifth,  and 
sixth  books  are  devoted  to  Virgil,  dwdting  respeo* 
tively  on  his  learning  in  religious  matters,  his  rhetori- 
cal skill,  his  debt  to  Homer  (with  a  comparison  of  the 
art  of  the  two)  and  to  other  Qreek  wnten.  and  the 
nature  and  flztent  of  lus  boiiowings  frun  the  eaiher 
Latin  poela.  The  latter  part  of  tbe  third  bode  is 
taken  up  with  a  dissertation  upon  Inxuir  and  the 
Bumptoary  laws  intended  to  check  it^  which  is  proba- 
bly a  dislocated  portion  of  the  second  book,  being  en- 
tirely out  of  place  whrae  it  stands.  The  seventh  book 
is  of  a  more  miscellaneoas  character,  oonsisling  La^dy 
of  the  disoossion  of  various  phyuol(^cal  questions. 
The  value  of  the  work  connsts  sol^  in  the  facts  and 
opinions  quoted  from  eariier  writers,  for  it  is  purely  a 
compilation,  and  has  little  in  its  literary  form  to  re- 
commend it 

We  have  also  two  books  of  a  commentary  on  the 
Somniwnt  Se^nonu  narrated  by  Cioero  in  hia  i>e  A»- 
•ptMiea.  The  nature  of  the  drmm,  in  whidi  the  eldw 
Sdpio  appears  to  his  (adopted)  grandson,  and  deeoribes 
the  life  or  the  good  after  death  and  the  oonst3tata<m  of 
the  universe  from  the  Stoic  point  of  view,  gives  occa- 
sion for  MaarobiuB  to  discourse  upon  manv  points  of 
phyucB  in  a  series  of  essays  interesting  as  showine  the 
astronomical  notions  then  current.  The  moral  elec- 
tion of  the  fragment  of  Cioero  thus  preserved  to  ut 
gave  the  woric  a  popularity  in  the  Middle  Ages  to 
which  its  own  merits  have  httle  (daim. 

There  is  a  good  critical  edition  of  Haeroblns,  with  a  eon^ 
mentaiT  by  L.  van  Jam  (S  vols.,  Leipdc,  184B-6S),  sod  a 
oonvenient-and  excellent  edition  of  ttw  text  bj  F.  Byssaa- 
hardt  (Leiprio,  1668): 

MADAGASCAR  u  important  island  in  tlie  Lidiaa 
Ocean,  and  the  third  largest  island  in  the  p_  — 
worid,  is  about  300  miles  from  the  south- 
east  coast  of  the  African  continent,  from  whidi  it  it 
separated  by  the  Mozambique  Channel  It  ii  980 
miles  in  length  from  north  to  south,  the  ui^,^ 
northern  point.  Cape  Ambro,  in  12"  S.  lat.,  ffa^ 
iodiniDg  16°  to  the  east  from  the  bngi- 
tude  of  Cape  8l  Mary,  the  southemmoet  point,  in 
25°  36^  8.  lat,  so  that  themun  axis  of  Uie  island  runs 
from  north-northeast  to  south-floothweBt  The  Ixoad- 
est  portion  Madagascar  is  new  &e  centn,  where  it 
is  nearly  350  miles  across,  and  there  it  is  only  230  miles 
distant  from  the  African  coast  !^m  this  part  of  the 
island  its  northern  half  forms  a  long  irregular  triand& 
while  south  of  it  the  average  br^dth  is  about  Sw 
miles.  Its  total  area  is  neariy  230,000  uaaie  milai. 
or  not  quite  four  tames  the  extent  of  Saigjand  ana 
Wales. 

Although  known  to  Arab  merchants  for  more  than 
a  thousand  years  past,  and  frequently 
vimted  by  Europeans  since  the  be^nning 
of  the  16th  oentuiy;  Madagascar  is  still  but  imperfectly 
explored.  A  catOful  survey  of  the  coast  was  made  in 
1623-25  bv  Captain  W.  F.  W.  Owen,  B.N.,  hot  aU 
m^  of  the  interior  up  to  about  ten  yean  ago  were 
constructed  on  the  most  insufficient  data.  But  during 
the  last  decade  many  portioiUi  of  the  island  previously 
unknown  have  been  traversed  by  missionaries  and 
naturalists,  and  maps,  more  or  lesa  detailed,  have 
been  preimred  of  a  oonaderable  portion  of  the  interior. 
Conspicuous  in  this  work  have  oeen  the  misnonaries 
of  the  London  Misflionai?  Society  and  the  Friends' 
Foreign  Mission,  especially  the  late  Rev.  Dr.  Mullens, 
whose  large  map,  published  in  1879,  embodied  all  that 
was  known  up  to  that  date,  and  also  M.  Alfred  Oran- 
didier,  a  F^noh  traveller  and  scientist,  whose  great 
naA.  on  the  island  is  now  in  process  of  pnUioataon. 
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BladagttMMr  h«a  a  very  nwular  and  oompaot  fi)rm, 
viUi  but  few  indentaUoiui  ooosideriDff  its 
great  extent  of  shore-line.  Along  two-tnirda 
of  its  eastern  ade  the  ooast  U  almost  a  straight  line, 
witliout  any  inlet,  for  Tamat^ve  and  Fonle  Pointe, 
which  are  the  most  frequented  ports  on  this  side  of  Uie 
Uand,  are  only  open  Toadst^ds  protected  by  coral 
ree&.  North  of  tliis,  hqwerer,  is  Antongil  Bay,  a 
deep  and  wide  inlet  running  northwazxls  for  about  60 
nUleci ;  farther  north  is  Port  Lonquex*  and  at  the  ex- 
teme  point  of  the  idand  is  Diego  Snam  Bay,  one  of 
the  finest  harixna  in  the  world.  The  ncnthweatem 
aode  of  Madagascar  is  broken  up  by  a  number  of  spa; 
<nouB  ialetB,  some  of  them  landlocked  and  of  consider^ 
able  stse.  Gbing  southward,  there  are  the  bays  of 
OhimpaiJcy,  Pksand^Ta,  Port  Radkma,  Nulnda,  Ma- 
jkmbo,  B^bat6ka,  and  Ibdina,  aa  well  as  the  eetu- 
aiiea  of  some  of  the  rivers.  South  of  (Tape  St 
Andrew,  the  northwest  angle  of  the  island,  there  is 
nothing  else  in  the  shape  of  a  gulf  until  we  reach  the 
«etuaiv  of  the  river  OailUiy,  or  St.  Aogostane's  Bay. 
Rouoding  the  southern  end  of  the  island,  we  find  no 
other  inlet  until  we  come  to  the  small  bay  of  Itua^n 
near  Fort  Danphin,  at  the  aontluan  extremity  ox  the 
fltraight  line  of  ooast  abeac^  mentioned. 
The  islands  annmd  Madagaaear  are  few  and  unim- 
portant  The  largest  are  St  Marie's,  near 
the  eastern  coast,  a  narrow  island  about  30 
miles  long,  and  Ndmb6,  larger  and  more  compact  in 
form,  opposite  P^^andiiva  Bay  on  the  norUiwest  coast 
Exoept  the  Minnow  group,  north  of  N68ib6,  the  rest 
aiB  mody  rooky  islets,  chiefly  of  ooraL 

Mnoh  ught  has  been  thrown  upon  the  phyncal 
„  f^tB.  geography  of.  Madagascar  by  recent  ei- 
MormxAine.  piojf^^tiQQg,  In  meet  accounts,  up  to  a  very 
short  time  ago,  a  "oen^  mountain  ohau"  is  de- 
eraribed  as  running  thronghout  the  island  as  a  sort  of 
iMickbone  from  north  to  souUi ;  and  most  maps  show 
thb,  with  numerous  branches  extending  in  various 
dixwtions.  It  is,  however,  now  quite  <uear  ^at  in- 
stead of  this  supposed  mountain  chain  there  is  an  ele- 
vated mountainous  region,  from  3000  to  5000  feet  in 
altitude,  occupying  &om  a  diird  to  two-fifths  of  the 
whole  interior,  but  lying  more  towards  the  north  and 
east  Around  this  upper  region  are  extensive  pUuns, 
at  a  much  leas  elevation  above  the  sea,  and  most  de- 
veloped on  the  western  nde  of  the  island,  and  in  its 
eoutnem  portion  beyond  23°  S.  lat  But  this  lower 
region  is  not  entirely  level,  as  it  is  broken  up  towards 
the  west  by  three  pronunent  tines  of  hills  running 
north  and  sooth.   See  Plate  IV. 

IRie  shores  of  the  greater  portion  of  the  southern 
luklf  of  the  island  are  low  and  fiat,  but  in  the  northern 
half  much  of  the  coast  is  bold  and  prempitous,  the 
high  land  often  approaching  the  sea.   On  the  eastern 
nde  the  plains  vary  from  10  to  50  miles  in  breadth, 
but  on  the  western  side  thev  often  exceed  100  miles 
aorosB.   From  these  coast  pltuns  the  ground  rises  by 
suocesrave  ranges  of  hills  to  the  high  interior  Unti. 
This  elevated  region  is  broken  uj)  in  all  directions  by 
mountuns,  the  highest  in  the  island  being  centrally 
rituated  as  regards  its  length,  but  more  to  the  eastern 
nde.  These  are  the  summits  of  the  basaltic  mass  of 
Ankkratra,  four  of  the  peaks  ranging  in  Novation  ftem 
8100  to  8950  fbet  above  the  sea.  andfrom  3900  to  4700 
&et  above  the  genml  lord  of  the  surrounding  oonntiy. 
The  krftiest  of  dieee  is  named  Tn-ihfa-jlhTona,  t.  c, 
that  which  the  mists  cannot  dimb."   Besides  these 
highest  points  Uiere  are  a  considerable  number  of 
DwaQtains  in  the  central  provbces,  varying  in  height 
from  5000  to  7000  feet,  the  highest  as  yet  measured 
being  Uvohkika  ("the  Lofty  defying  one"),  7100  feet 
Ugh,  about  30  miles  w^t-southwest  of  Ank^iratra,  and 
ue  highest  point  of  a  remarkably  rocky  and  rugged 
ffistriot  named  Vifcvav^C'Stonemouth^').  Thereare 
also  very  many  loftjr  and  grand  peaks  in  the  B^tsil6o 
fnvinoe,  some,  it  is  said,  nearly  8000  feet  high ;  and 
u>  the  Bm  ooontiy  the  Ibmo  mounUuna  are  oompaxed 


by  a  feoent  traveller  to  the  "Church  Bottes"  and 
other  striking  features  of  the  scenery  of  Utah,  on  the 
line  of  the  Pacific  Rulwa^.  One  or  the  grandest  of 
all  the  Madagascar  peaks  is  an  isolated  mountun  near 
the  northern  point,  of.  the  island,  called  Amber  or 
Amb^thitra.  This  is  said  to  be  more  than  6000  feet 
high,  and,  rising,  not  as  do  those  b^re  mentioned, 
from  an  elevated  plateau,  but  from  plains  little  above 
the  sea-leveL  is  a  r«narkably  majestic  hill  as  observed 
from  every  direction,  and  is  w^  seen  far  out  to  sea. 

In  the  derated  region  (tf  Madagaaoar  an  many  fer- 
tile pluns  and  TallOTB.  Among  uiese  are  vaUen 
B^tsimitktatia  in  ]jn4rina,  and  Tsi^nim-  tni 
parihy  in  B^tdlfo,  supplying  a  large  pro-  hydro- 
portion  of  the  rice  fbr  the  capitals  of  these  ^f'V. 
two  provinoes.  Still  more  extensive  valleys  are  the 
phun  of  the  Antsih&naka  country,  the  vaUey  east  of 
Ang&vo,  and  the  AnkjMr  district  between  the  two 
eastern  lines  of  forest  (all  of  which  are  one  step  down- 
wards towards  the  lower  coast  plains),  and  the  valley 
east  of  the  B^mai&ha  range  in  the  Suudkva  country. 
Sections  across  the  central  portions  of  Madagascar 
show  that  there  is  a  somewhat  sanoer^like  depresnon 
in  the  centre,  the  eaattfu  and  western  edges  riong 
higher  than  the  endosed  space.  Hie  eastern  ridge  ii 
the  higher  of  the  two,  so  that  the  watoshed  for  a  oan^ 
sideraBle  distance  is  much  nearer  the  eastern  than  the 
western  side,  averaging  from  50  to  80  miles  from  the 
sea.  The  country  is  well  watered,  even  in  the  highest 
ranges  of  the  interior,  the  abundant  rainfidl  giving  a 
perennial  supply  to  the  innumerable  springs  and 
streams.  There  are,  therefore,  no  extensive  districts 
that  can  be  called  desert,  except  parts  of  the  west  and 
southwest  provinces,  where  the  rainfall  is  scanty.  The 
extreme  southern  portion  is  also  reported  to  m  arid, 
but  as  yet  little  is  aoourately  known  of  this  part  of  the 
connti]^. 

As  la  neoeasarily  the  case  from  the  physical  oonfor- 
matttm  of  the  intmor,  the  chief  rivers  flow 
to  the  west  and  ncHthwest  sides  of  the  island.  Kiveia 
The  eastom  streams  are  all  less  in  slse,  except  the 
Mang&ro,  which  flows  for  some  distance  parallel  wiUi 
the  coast  Few  of  them,  therefore^  are  of  much  service 
for  navigation,  except  for  the  hght-draught  native 
canoes,  and  almcst  all  of  them  are  more  or  less  dosed  at 
their  outlets  by  sand-bars.  Commencing  at  the  south* 
em  point  and  ^oing  northward,  on  the  eastern  side, 
the  prindpal  nvers  are  the  Mlbnan^ra,  M^ambavk, 
M&titjuiana,  Mkuamitfaj  Oniv^  and  Mangftro,  Mknin- 
g6ry,  and  the  Aiyahanambo  at  the  head  of  Antongil 
Bay,  bemdes  numerous  smaller  steams.  On  the  north- 
west coast  going  southward,  are  the  SoflA  and  Mkha- 
jknba,  falling  into  M^lkmbo  Bay,  the  B6tsibftka  with 
the  Iki6pa,-— die  great  drains  of  the  northern  central 
provinces,  and  forming  unitedly  the  second  largest 
river  of  the  island  and  falUng  into  B6mbat6ka  Bay, — 
the  Mlli:uar&^,  Mknambdlo,  Tslriblhina  or  Onim^i^, 
the  largest  nver  of  Madagascu,  draiuing  by  its  tribu- 
taries the  Kits&mby,  Mikhajllo,  and  Mama  the  centxal 
parts  of  the  island,  the  Moronditva.  MJiharivo,  Man- 
g6ky,  the  third  lai^gest  river,  the  MlLhan6mfay,  Elh^ 
r&nana,  and  Oniliihy. 

Of  these  western  rivers  the  B^tsibbka  could  be  as- 
cended by  steamers  of  light  draught  for  about  90  miles, 
and  the  Ic&riUhina  u  navigable  for  a  oonsiderahle  di»< 
tance.  The  former  is  about  300  miles  long ;  the  hitter 
is  somewhat  leas^  but  by  its  affluents  sprnuis  over  a 
greater  extent  of  country.  It  brings  down  so  lar^  a 
body  of  water  that  the  sea  is  said  to  be  freeb  3  mike 
from  the  land.  But  owing  to  the  height  of  Uie  interior 
of  Madagascar  there  is  no  uninterrupted  water-com- 
munication with  it  from  the  sea  by  anv  of  the  rivers, 
which  are  all  crossed  by  rocky  bars,  and  in  some  cases 
by  grand  waterfalls,  as  on  the  Mania.  The  eastern 
nvers  out  their  way  throngh  the  ram'parts  of  the  high 
land  by  magnificent  gorges,  amidst  aense  forest,  and 
descend  by  a  succession  of  rapids  and  cataracts.  !nie 
MiUitinana,  whose  fiJls  were  first  seen  by  the  jaesMit 
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writer  in  1876,  deaoaiclRatoiieidiiiigQioma400or600 
feet 

Ob  the  eutem  ride  of  Made^wwaT  the  oontest  be- 
tween tlie  fteah  water  tihe  nven  and  the  sea  haa 
T.umnni  ow"**^  the  fonoaUoD  of  a  long  chain  of 
2^j£2kM,  lagoona  fiw  nearly  three  handled  miles.  In 
muiy  parts  flieee  look  like  a  river  foUomng 
file  ooast-Une,  ont  frequently  they  spread  out  into  ex- 
tensive sheets  of  water.  Bo  short  is  the  distanoe 
between  Uiese  that,  by  oatting  about  30  miles  of  canal 
to  connect  them,  a  oontinuoos  water-way  conld  be 
formed  for  260  miles  along  the  coast.  This  will  doubt- 
less be  accomplished  at  some  iiiture  time,  with  great 
benefit  to  the  commerce  of  the  oounby.  Besides  Uieee 
lagoons,  there  are  few  lakes  of  any  sise  in  Madagasoar, 
altAougn  there  were  probably  some  very  extensive  ones 
in  a  recent  geologicar  epodi.  Of  one  of  the  largest  of 
these  the  A&otra  Lake  in  the  Ant^himaka  j^atn  is  the 
relic ;  it  is  about  25  miles  long.  Next  comes  ItiUfyi 
in  western  Im^rina,  about  8  miles  long ;  and  a  laige 
lake  is  reported  by  the  natives  to  be  formed  by  an  ex- 
pansion of  the  river  Mang6ky.  Two  salt  lakes  are  stud 
to  exist  near  the  soathwest  coast. 

Among  the  many  new  facta  brought  to  light  by  re- 
cent researoh  in  Madagascar  is  the  evidence  very 
widespread  and  powerful  subterranean  ac- 
tion tATOughont  a  great  part  of  the  ifland, 
apparently  extending  almost  unbroken  from 
the  southeast  to  the  northwest  and  extreme  north. 
This  volcanic  belt  is  p«rt  of  a  line  whidi  has  its  north- 
em  extremity  in  theuomoro  Islands,  all  of  which  are 
-ndoanio  in  <aigin,  and  where,  in  Great  Comwo,  there 
is  a  sdll  active  vent.  There  is  now  no  aotive  volcano  in 
Madsgaoar,  but  a  luge  number  of  extinct  cones  have 
beeo  observed  in  various  parts  of  the  country.  In  the 
eaiteal  province  of  Im&ina,  within  an  arc  of  about  90 
miles  round  the  mass  of  Ankitratra,  Th.  Mullens 
oounted  a  hundred  craters.  Others  an  found  farther 
north,  in  die  Antaih&naka  province  and  the  Mtodrit- 
An  valley,  and  on  the  northwest  coast  and  its  islands, 
the  great  mountain  Amb6hitra  being  an  old  volcano. 
Others  have  been  observed  towards  the  southern  ex- 
tremity of  the  higher  reeion  of  the  island,  as  well  as 
odnnuiar  basalt,  and  baas  of  lava  rook,  pumice,  and 
aah.  Slight  shoo^  of  earthquake  are  ielt  every  year 
in  MadafflBoar,  and  other  rigns  of  subterranean  action 
are  evident  in  the  hot  springs  which  occur  at  several 
places  in  theoentnl  and  eastern  provinces.  Several 
of  theee  are  sulphurous  and  medicmal,  and  have  been 
found  effioadous  in  skin  diseases. 

The  geology  of  Madagasoar  haa  as  yet  been  very  im- 
pearfeotly  investigated,  for  few  travellen  have  poBsessed 
OmOogf.  spedal  scientific  knowledge  retjuisite  to 

ffive  much  value  to  their  observations ;  and 
hardly  anything  has  yet  been  dona  towards  making 
collections  of  fosrils,  or  in  procuring  spedmens  of  rocks 
and  minerals.  There  are,  however,  a  few  facts  of  a 
general  character  which  are  ea«y  recognizable.  In  the 
nrst  plaoe,  the  upper  re^n  of  the  island  already  men- 
tioned appeals  to  consist  diiefly  of  Primary  and  un- 
■tntified  rocks-granite,  gneiss,  and  basalt-'Whidi 
form  the  highest  points  of  the  hilh^  and  present  most 
varied  uid  picturesque  outlines,  resembling  titanic 
castles,  cathedrals,  domes,  pyramids,  and  spires.  The 
general  face  of  the  country  consists  of  bare  rolling 
moors,  with  a  great  amount  of  bright  red  and 
light  brown  days,  while  the  valleys  have  a  rich  vege- 
table soil  of  bluish-black  alluvium.  No  stratified  or 
foflsiliferons  rocks  have  vet  been  discovered  in  this 
up^  purt  of  the  island,  whidi.  appears  to  be  very 
ancient  Und,  and  during  portions  of  the  Seoondaiv 
and  Tertiary  periods  proDMNy  formed  the  «tin  island, 
then  about  from  a  tliird  to  two-fifUu  of  ito  iraent  size, 
while  the  extenrive  southern  and  western  plains  were 
again  and  again  submerged. 

The  lower  portions  (n  Madagascar  do  not,  so  &r  as 
is  yet  known,  much  exceed  from  300  to  600  feet  in 
hag^t  above  the  sea-levd  (except,  of  course,  the  three 


chains  of  hills  in  the  southwest).    They  q^taar  i» 
several  localities  to  consist  of  strata  of  the 
Seoondary  period^  with  fossils  of  the  Neo-  fSSSaSSr 
oomian  age  belongmg  to  the  genera  JVemeo, 

Uaa^  and  £chinodarms,  and  also  thramiK^tfa  ni  the 
genera  Alveo^ma,  OrbUoideit  TriJoeulma^  etob  Thare 
are  also  beds  of  a  muoh  later  age,  contunmg  tomSk  d 
recently  extinct  gigantic  tortoises,  hippopotami,  mi 
stmthious  birds.  In  addition  to  the  rodu  alrrady 
mentioned  as  found  in  the  higher  portions  of  the 
island,  there  are  also  sUte,  mica  schist,  greywadce, 
chert,  pink  and  white  quarti,  and  an  unstaUified  lime- 
stone depodted  hot  springs.  Iron  exists  in  great 
abundance  in  the  central  parts  of  the  oountry,  andoop- 
per  and  alver  are  sud  to  have  been  found  in  smalli 

guantities,  but  are  not  w<^ced.  Antimony  seems  to 
e  plentanil  in  the  north,  and  rodc-eatt,  inm  pyrites, 
plumbago.  Mid  various  ooues  and  odored  earus  aie 
among  the  mineral  products.  On  the  northwest  eoait 
thin  beds  of  lignite,  suitable  for  steam  coal,  oooor,  baft 
no  true  coal  has  yet  been  disoovered. 

The  dimate  varies  vetv  muoh  in  different  parts  of 
the  couutzy.  In  the  high  interior  districts  it  reeemUea 
that  of  the  temperate  sones,  with  no  in- 
tense  heat,  and  la  quite  oold  during  the 
nights  in  winter.  These  parts  of  the  idand  are  tiiera- 
fore  tolerably  healthy  for  Europeans.  But  the  ooasts 
are  much  hotter,  especially  on  the  western  side;  and, 
from  the  large  amount  of  marsh  and  luoon,  malarias 
fever  is  prevalent,  and  frequently  &tal  wAk  to  Buio- 
peans  and  to  natives  from  the  mtraiOT.  Hie  seaaons 
are  two — the  hot  and  rainy  season  from  November  to 
April,  and  the  cool  and  dry  season  during  the  rest  oi 
the  vear.  Bain,  indeed,  falls  almost  all  the  year  round 
on  the  eastern  coast  which  is  exposed  to  the  vapor- 
laden  southeast  Uude  winds,  but  it  is  much  less  fre- 
quent on  the  western  nde,  bdng  intercepted  by  the 
nixh  interior  land.  No  snow  is  known  even  on  the 
loniest  mountains,  but  thin  ice  is  very  occadonal^ 
found ;  and  hail  showers,  often  ve^  destructive,  are 
frequent  in  the  rainy  season.  Terrino  thunder  Btonn» 
are  also  common  at  that  period ;  waterspouts  are  some- 
times seen,  and  hurrioanes  ooenr  every  fow  J^m^  at 
very  rare  intervals  ascending  into  the  intoior  faifl^ 
land.  Very  few  extended  or  complete  obeervaliaMi 
have  been  made  in  different  parte  of  the  island  as  ta 
temperature.  On  the  eastern  ooast  the  hnt  is  pro- 
bably not  very  dififerent  from  that  of  Bourbon  and 
Mauritius,  where  the  average  annual  mean  is  77"  and 
78^  in  the  diade,  and  the  average  daily  range  from  70^ 
at  Buniise  to  86°  in  the  afternoon.  The  temperature 
of  the  capital  reeemUes  that  of  Naples  or  Palermo. 

The  flora  of  Madagascar  is  one  of  great  fulness  and 
tntereat,  and  recent  collections  have  thrown  — _ 
much  light  upon  its  relationship'  One  of 
the  most  prominent  foatures  is  the  existenoe  of  an 
almost  unbrol^  bdt  oi  dense  forest  all  around  the 
idandj  at  no  great  distance  from  the  sea,  and  generally 
following  the  ooasfr-line.  It  appears  to  be  continuous 
everywhere  except  on  the  northwest  coast,  where,  how- 
ever, the  two  lines  overlap  for  about  100  miles,  leaving 
an  opening  of  70  miles  wide  between  them,  Thisftnesi 
belt  has  an  avcn^  breadth  of  from  16  to  20  miles,  but 
reaches  40  miles  in  the  northeast,  and  contains  a  huge 
variety  of  haid-wooded  and  valuable  timber  trees,  ae 
well  as  numerous  spedes  of  palm,  bamboo,  tree-fern, 
euphorbia,  pandanus,  baobab,  tamarind,  etc.  Ferns  are 
numerous,  about  two  hundred  and  fifty  spedes  having 
been  alreadv  d)lleoted,  and  thoe  are  mauv  mterestxng 
orchids.  The  vegetation  of  tiie  forests,  the  abondaiA 
epiphytes,  Uie  tree-mosses,  the  filmy  ferns,  and  the 
viviparous  character  of  many  of  the  ferns,  show  deariy 
how  abundant  the  rainfall  is  in  the  forest  reeion.  Sev- 
eral trees  and  plants  are  charaoteristio  of  Madagasoas 
vegetation ;  soiqe  of  them  are  endemic,  and  others  are 
I  very  prominent  features  in  the  landscape.  Among  these. 
I  are  the  tnvdler'8-tfee(£^nutipedosa),withita  grace- 
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fU  fifown  of  plantain-tike  leaveB  nowing  ia  a  fan  ahftpe 
at  the  top  of  a  lofty  tronk,  and  supptying  a  qnantity 
of  pore  oool  water,  and  every  portion  <K  It  being  of  bodu 
building;  the palm (Si^ufifima), from 
Ilium  nnnate  lonres  s  valoatde  fibre  used  far  doth  ii 
obtained;  tlia  tmrious  and  beaadftil  laoe-le^orlatdoe- 
k&f  [  Owiranckrifme9tralu\  a  watw  plant  n^ose  root 
is  ftdil:4e ;  the  Haawascar  spice  [li€somt»ara  madaga*- 
carimnah  a  large  rorest  tree  vith  fragrant  friut  and 
leayea;  and  the  tang^na  (Thn^'Amui  ven«n|/%ia),  for- 
merly BO  destmotive  to  life  from  its  employment  aa  a 
poison  ordeal.  Although  flowen  growing  on  the  ground 
are  not  remarkable  for  number  or  beauty,  there  are 
many  magnificent  flowering  trees ;  cooBpicoooH  among 
tltcee  are  the  FaindaaMt  reffia,  presenting,  when  in 
Uoom,  a  mass  of  soariet  flowon;  OohnBia  racemoao, 
with  ydlow  flowers;  Oryptottegia  nuidageueaneiuitt 
m  pnrpled-flowCTed  creeper,  and  Bereral  speeies  of 
.ffioueM,  Mamxirenhasktt  Kitchvigia,  TaaiiadeMu^ 
«t&.  There  are  huge  nnmbers  of  apiny  and  prickly 
plants,  and  numerons  grasses,  reeds,  and  rashes,  many 
of  them  of  mat  service  in  the  native  mannfaotorea. 
Mr.  J.  G.  Baker  of  Kew  yays : — "We  now  know  no  less 
than  two  thousand  flowering  plants,  and  am<Mig  the 
tropical  types  there  are  a  consiaerable  number  of  end&- 
mio  genera.  One  natural  order,  ChUmacfa,  is  strictly 
confined  to  Madagascar,  and  there  are  not  less  than  fifty 
peenEar  genera  of  plants,  some  of  them  very  curious 
typ€B.  Beodes  these  the  tropical  flora  contains  a  la^e 
]n^Knrtioi^l)of  endemic  speuea  ofjranen  not  known 
danrhere :  (2)  of  species  omnmon  to  Hadagaaoar,  Maa- 
xkinB,  and  Bonrbon,  but  not  known  elsewhere;  (3)  of 
S|)eoiea  that  spread  across  troiMcal  Africa ;  (4)  of  spedes 
SOTead  univenally  through  the  tropics  of  the  Old 
worid ;  and  (5)  n  species  spread  through  the  tropics 
<^  both  hemispneres.  A  small  proportion  of  the  Mada- 
gascar species  aieAnan  bnt  not  African;  and  the  flora 
of  mountains  corresponds  dos^  with  that  of  die 
f^eat  ranges  of  the  tropical  zone  of  Africa."  *'Li  tiie 
idand  altogether,  the  number  of  genera  now  known 
is  about  seven  hundred;  of  these  about  dgh^  are 
snppowd  to  be  endemic,  as  fiur  aa  present  knowledge 
eortends.'*  "The  fawnl  dan  itfthe  flora  follows  thor- 
oughly the  same  lines  as  that  of  the  tropical  regions  of 
tlie  Old  Worid,"  and  thns  leads  to  somewhat  different 
eondoaaiB  to  what  are  suggested  (as  will  be  presently 
seen)  hy  a  sbidy  of  the  fiuma.  It  is,  however,  probabie 
tba(  the  flora  is  as  yet  not  half  known,  so  that  rbller  re- 
aeardi  mi^  modify  some  of  the  inferenoes  drawn  from 
the  ooUecUons  now  available. 

Among  the  food-giving  plants  are  rice — the  staff  of 

life  to  the  Malagasy — in  several  varieties, 
S^y"^  maize,  millet,  maniocs  yams,  sweet  potatoes, 

and  numerous  vegetatues  of  European  intro- 
dootion.  T\m  fruits,  indigenous  and  intaroduoed,  are 
the  banana,  peach,  loquat,  mango,  melon,  pine-apple, 
nmlbeny,  orange,  citron,  lemon,  guava,  Gluneee  guava, 
fi^  mqibeity,  tomato,  and  several  otlien.  Several 
mnees  are  grown;  ginger,  sngaiMmne,  coffee,  indigo, 
tobaeoo,  cotton,  hemp,  gourds,  dye-woods,  and  gums 
an  also  among  the  vegetaUe  productions;  and  ginn- 
oopal  and  indiarmbber  nave  been  exported  in  oonnd- 
eraUe  quantities.  Besides  the  dense  rorest  belt  alrrady 
mentioned,  a  great  extent  of  the  coast  pluna  is  also 
well  wooded,  as  well  as  the  river  valleys  in  the  upper 
parts  of  the  island;  and,  as  manv  portions  of  the 
country,  especially  of  the  forests,  nave  not  ytt  been 
trnveiBM  by  Europeans,  its  vef;etable  wealth  is  prob- 
ably still  &r  from  being  fblly  known.  ' 
like  fimna  of  MadagascaTj  while  deftcnmt  in  most  of 

the  characteristic  tropical  forms  of  lifb,  is 

one  of  great  interest  to  the  naturalist  AlS  a 
emtumital  island,  probaldy  sepanUed  at  a  very  remote 
pcsiod  firan  tiie  mMuland,  it  possesses  no  large  qnad- 
mpeds — none  of  the  \axgia  camivorons,  un^^te, 
proboaooid,  or  qoadmmanous  animals;  but  it  is  the 
neadqiiartem  of  the  LemmdoBy  no  less  than  thirty-nx 
«f  iriuoh  aoimab  are  finuid  in  its  fluests  and  voodad 


pluns.  Some  theae  creatures  are  highly  q^edaliied, 
while  the  curious  aye-aye  {Chhvmiy$  madaffa$ca- 
nimml,  an  allied  form,  is  one  of  die  moat  remaxkable 
aTnH**F  known,  finrning  a  genua  and  fiunily  by  HaelC 
Its  wbde  atrnotura  ia  atrangely  modified  to  enula  it  to 
procure  the  wood-boring  larvrn  which  form  lis  fiiod. 
Other  peculiar  animala  are  several  species  of  the  Ca^ 
tetidct,  a  fkmily  of  the  JnMctixjfira  which  is  almost  con- 
fined' to  Madagasoar ;  while  of  tfae  CbnUbora  dieie  an 
several  small  creatures  belonging  to  the  civets  ( Vtoer- 
rida).  The  laneat  of  the  ferocious  animals,  also  fbrm- 
ing  a  genus  and  family  by  itself,  is  the  Gryptoprocta 
/eroB;  it  is  a  plantigrade  animal,  3  feet  long,  but  jerjf 
like  an  enormous  weasel,  and  attacks  the  largest  am- 
mals  with  great  fenxaty.  African  humped  oatile  were 
introduced  aevend  hundred  years  ago  into  Madagasoar, 
and  now  exist  in  large  herds  all  over  the  idana.  ^le 
ftt-tailed  ahaep,  goata,  and  awine  have  also  been  nator 
tafiied,  aa  wdl  as  all  Idnds  of  domeatio  pordtiy,  wbich 
are  reured  in  great  abundance  for  export  as  well  aa  for 
home  consumption. 

The  avi-iauna  is  much  richer  than  the  mammalian, 
and,  although  wanting  the  largest  birda,  as  well  as 
the  most  bruUantly  oolored,  comprises  more  than  two 
hundred  and  twenty  species,  nearly  half  of  which 
are  peculiar  to  the  isund.  Many  of  the  birda  are 
remsinablej  not  so  much  for  their  shape  or  coloring 
as  for  their  distuit  relationships;  many  beloi^  to 
peculiar  genera,  and  some  are  so  isolated  that  it  is 
very  dimonit  to  cbarify  them,  and  they  yet  remain 
a  puiile  to  cffmt]iolo|pata.  There  ia  a  ium  variety 
of  perching  Iriida,  iDoodinff  aeveral  specaM  m  brilliant 
plumage— nm-twda,  kingfishers,  etc.;  kites,  hawks, 
and  owls  are  numerous ;  and  the  lakea  and  streams 
abound  with  water-fowL  Although  now  there-is  no 
living  member  of  the  StnUJadoBy  nntil  four  or  five 
centuries  ago  Madagascar  was  the  home  of  a  very  large 
Urd  of  tUa  &mily,  the  extinct  .^ptfomu,  whose  eggs 
found  in  a  sub-fbsnl  state,  are  the  largest  known  (12i 
inch»  9i  inches).  Hie  ifdand  is  ahnost,  if  not  quite, 
free  from  deadly  serpenttk  butoontainstwoor  three  small 
spectea  of  boa ;  crocodiles  abound  in  the  rivers  and 
lues,  and  numenraa  BpemeB,(^  lisard,  obameleon,  aod 
tree-frog  inhalnt  die  woods.  Then  an  aeveral  peon- 
liar  tortoises,  but  tlie  gigantao  species  are  extinct  on 
the  mainland,  aod  are  now  only  found  alive  on  the 
little  island  of  Aldebra  to  the  north.  The  insect  lifb 
ooroprises  many  brilliantly-colored  beetles,  butteiflies, 
moths,  spiders,  locusts,  and  flies,  and  uso  noxious 
roiders,  and  scorpions  and  oentipedea.  Aa  a  whole, 
the  Mada^;asoar  nmioa  is  marked  ny  a  strong  Indian- 
ality,  which  would  appear  to  be  the  result  of  long 
isolation  from  the  other  zoological  "res^ons." 

Numerous  interesting  questions  su«;ested  by  Uie 
peculiar  fauna  are  dosehr  connected  with  the  phyaioal 
geograpbr  of  the  islana,  and  that  of  the  numerous 
BTDupa  of  small  idands  to  the  north  and  nratheasb 
The  Adatic  and  Malayan  affinities  of  many  of  ita 
animals,  as  wdl  as  the  phyncal  conditions  of  the  bed 
of  the  western  part  or  we  Indian  Ocean,  make  it 
highly  probalde  uiat  Madagascar  is  the  chief  relic  of 
a  oonsidOTable  archipelago  formeriy  oconpying  that 
area,  and  now  only  shown  by  groups  of  onall  islanda, 
and  by  coral  and  shoals,  which  are  gradually  dia- 
appeuing  beneath  the  waves.  These  questions  have 
been  most  fiil^  treated  by  Mr.  A.  R.  Wallace  in  his 
Qeograpkuxd  Distrihucwn  of  AmmaiB  ( voL  L  chap.  ix. ) 
and  Idand  Life  (<^^^  xix.}. 

The  peof^  of  Madagaaear,  who  axe  collectively 
known  by  l^e  name     Malagaay,  an  dl- 
vided  into  a  oonmderaUe  number  of  tribes, 
each  having*  its  own  distinct  name  and  customs.  _  Al- 
though by  its  geographical  podtion  the  country  is  an 
African  island,  a  large  portion,  if  not  the  minority,,  of 
ita  inhabitants  appear  not  to  be  derived  from  Africa, 
but  to  belong  to  the  Malayo-Polynedan  stodc  This 
is  inferred  from  their  simuarity  to  tbe  peoples 
Uie  Indian  and  Padfio  archipelagoes  in  thdr  ^lyrioal 
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appearuioe,  bmdU.  halnth,  easums,  and,  above  all,  in 
ueir  language,  Theai  txaditiou  aim  point  in  the 
Bune  direction.  There  is,  howeTer,  an  ondonbted 
Afiioan  mixture  in  the  woBtem  and  some  other  tribei ; 
and  there  ia  also  an  Arab  element  both  on  the  north- 
weat  and  BontibeaBt  coaata.  It  is  believed  that  there 
are  tnoes  of  an  Aboriginal  people  who  oooupied  por- 
tions of  the  interior  be^re  the  advwit  of  the  present 
iuhatdtants,  and  these  appear  to  have  been  a  somewhat 
dwarfish  raoe,  and  Ughter-ooloied  than  the  Mabgaoy 
generally.  Looked  at  as  regards  thur  present  geo- 
graphical poatioo,  the  people  of  Madagascar  may  be 
daMsd  in  thiee  uvisions :  the  eastern  including  the 
Bftnsuteka,  Beitooduio,  Tankla,  XaiaiJu.  and 
Tdbndio ;  the  central,  induding  the  oihfaiaka,  H6va, 
Bftolte,  uid  Kkrm ;  and  the  westnn,  oomprehmding 
a  number  of  peoples  oommonly  known  under  the  name 
of  Skkal&va,  beeuise  this  tribe  conquered  all  Uie  others, 
but  each  of  which  retains  also  its  own  proper  name. 
Of  all  dieee  tike  H6va,  who  occupy  the  oentnu  province 
of  Im^rina,  are  now  the  dominant  tribe;  theyappearto 
be  the  latest  immigrants,  and  are  the  lightest  m  color : 
and  they  are  also  the  moet  advanced,  intelligent,  and 
civilized  of  all  the  peoples  inhabiting  the  island. 

As  T^ards  both  langua^  and  customs,  thwe  U)- 
T*iyi.(pf    pean  to  be  a  wider  differenee  betwem  tlie 

Hjyva  and  all  the  surrounding  tribes  than 
«zist0  between  any  of  these  latter,  although  living  on 
opposite  sides  of  the  island,  far  separate  trom  one  an- 
other. The  most  striking  proof  of  the  virtual  unity  of 
the  inhabitMta  of  Madagascar  is  that  there  is  sub- 
stantially but  one  luiguage  spokMi  over  the  whole 
country.  There  are  oonndwaue  dialectic  differences 
both  in  vocabulary  and  in  pronundation,  but  there  is 
no  evidence  that  any  other  distinctly  different  language 
was  ever  spoken  in  any  part  of  the  island.  Hie  InV 
lay  affinities  of  Malagasy  were  noted  more  than  two 
hundred  and  seventy  years  ago;  indeed,  the  second 
«nd  fifth  books  publuhed  upon  the  oonntry  (in  1603 
and  1613]  were  ocnnparative  vocabularies  of  these  two 
languages.  Fuller  and  later  investigations  have  quite 
oormrmed  the  oonclusiona  thus  early  arrived  at ;  and 
very  reoently  Van  der  Tuuk,  Marre  de  Marin,  and  W. 
B.  Comdns  nave  shown  oondnnvely  the  dose  relation- 
ships which  exist  between  the  language  of  the  Mala- 
gasy and  those  of  the  Malayan  and  Folynedan  regions. 
The  Malagasy  had  never  invented  for  themselves  a 
written  character,  and  had  oonseqnently  no  manuscripts, 
inscriptions,  or  books,  until  thdr  language  was  reduced 
to  writing  by  Englisn  missionaries  about  sixty  years 
aga*  Their  speech  neverthdess  is  very  fuU  in  many 
ca  its  verbal  and  otho-  forms,  while  it  also  exhilHts 
•ome  curious  deftdendes.  It_  is  very  soft  and  mnaoal 
in  Boond,  full  of  vowels  and  liquids,  and  free  from  all 
harsh  gutturals.  NaUve  oratory  abounds  in  figures, 
metaphors,  and  parables ;  and  within  the  last  five  or 
six  vears  a  large  number  of  folk-tales,  songs  and  le- 
gends have  been  1m>ught  to  light  which,  together  with 
the  very  numerous  ^proverbs,  give  ample  evidence  of  the 
mental  ability  and  imaginative  powers  of  the  Malagasy. 

While  the  people  are  not  civilized  in  a  European 
CiTllintlon.  Muse,  thev  are  not  a  savage  race,  and  some 

of  the  tribes  can  hardly  be  classed  among 
barbarous  people&  Thef  have  never,  for  instance, 
foUen  into  the  cannibal  praodoes  of  many  allied  races 
in  Polynesia ;  and  die  tribal  instinots  are  strong  among 
all  sections  of  the  population.  They  are  law-obeying 
and  loyal,  living  in  settled  communities,  in  villages 
which  are  often  fortified  with  ocraaderaUe  skill,  with 
a  government  of  chieA  and  dders,  a  development  of 
■  mmitive  i>atriarohal  system. 
Native  society  in  Irndnna  among  the  H6va  is  divided 

into  three  great  classes :  the  Andrlana,  or 
Bu^of     nobles ;  the  H6va,  freemen  or  commoners ; 

and  the  Anddvo,  or  slaves.   The  Andriana, 

>  Thtre  li,  bowerer,  an  Mcoont  In  one  of  tbe  TtrroarUMt  Xnf> 
Uib  tMmki  opon  HftdMucar  (Hftmond,  1U8)  of  a  kind  ofidotaie. 
wrlUnc  wb&itk  la  Mid  to  have  bean  In  use  unong  tlw  natlTtt 
'  pdMU  "  near  Bt.  AumuUne'a  Bar  ^oathweat  oosatl. 


however,  alUiongh  generally  termed  "noUeSi"  wte, 
strictly  speaking,  royal  daos,  waiw  deseendaats  of  the 
families  of  several  of  the  petty  kingi  Of  6lotA  who 
onoe  ruled  small  divisions  of  the  oenbnl  provinoe,  and 
who  were  oonqnered^  or  otherwise  lost  their  authority, 
through  the  increasms  power  of  the  ancestors  of  the 
present  reignina  fkmil^.  Their  descendants  have  re- 
tained certain  honors  in  virtue  of  thdr  royal  origin, 
such  as  spedal  terms  of  salutation,  the  nae  of  the 
smaller  sourlet  umbrdla  (the  larger  one  is  the  mai^  of 
royal  rank),  the  right  to  build  a  particular  kind  of 
tomb,  eta ;  they  also  eqjoy  exemption  &im  eeitain 
Government  service^  and  mm  some  puushmoits  for 
crime.  Hun  are  six  ranks  of  Andcuna  bendei  the 
royal  dan,  and  many  members  of  the  higher  nnki 
hold  their  lands  on  a  kind  of  ftndal  tmnre  from  tht 
sovereign.  They  form  a  large  proportion  of  the  peo- 
ple, whole  viUagee  being  often  occupied  almost  entirdy 
oy  them  and  their  slaves,  and  they  monopolise  some 
handicrafU.  Many  are  very  poor,  and  there  are  no 
outward  distinctions  in  dress,  etc.,  between  them  and 
thepeople  generally. 

The  H6va'  or  commoners  form  tbe  mass  of  the  free 
poptdation  of  Im^rina.  The^  are  oomposed  of  a  large 
number  of  tribes,  who  nsuall^  mteruuutf  strictly  among 
(hemsdves,  as  indeed  do  families,  so  that  property 
and  land  ma^  be  kept  tt^ther.  Hitherto  th^  have 
also  been  divided  into  two  great  sections — the  bSrozdno 
or  dvilians,  and  the  midramXla  or  military  dass ;  hvt 
this  distioction  does  not  follow  tribal  lines,  members 
of  the  same  fkmily  belonging  to  both  dasses ;  and  the' 
Andrlana  are  also  almost  all  members  either  of  the 
dvilian  or  the  military  orders. 
.  The  ^ird  great  division  of  native  sodety  oomprises 
the  slave  population.  Until  the  year  1877  it  was  also 
again  subdivided  into  three  dasses:  (a)  the  Zksa- 
hova,  that  is,  "offspring  of  H6va,"  or  free  peo|de 
who  have  been  reduced  to  slavery  for  debt  or  for  pimti- 
cal  or  criminal  offmoes ;  (6)  the  Andivo,  or  davei 
proper,  mostly  the  descendants  of  people  of  other 
Afahga«y  Uibes  who  have  been  conquered  Uie 
H6va,  and  thus  have  become  thdr  slaves ;  and  (e)  the 
Mozambique  or  African  slaves,  whose  ancestors  or 
tfae;^  themselves  have  been  Ivought  across  from  the 
Afrioan  ooast  b^  the  Arab  daving  dhows.  These  last, 
however,  were  in  1877  formally  set  free,  and  will  be 
henceforth  mostljr  reckoned  among  the  H6va. 

Royalty  and  olueftunship  in  Madaf»8car  has  many 
peouhar  customs  connected  with  it.  It  still  retains  a 
semi-sacred  character,  the  duef  being  in  heathen 
tribes,  whUe  living,  the  high  priest  for  his  people,  sad 
after  death  worshipped  ss  a  god ;  and  in  its  modem 
development  among  the  H6va  sov^gns  it  has  gath- 
ered ronnd  it  much  state  and  ceremony.  There  axe 
many  carious  examples  of  the  £a&u.with  regard  to  ao- 
tions  connected  with  rojndty,  and  also  in  the  words  used 
which  relate  to  Malagaqrsoverdgns  and  thdr  BuiTouiui- 
ings.  These  aro  particularly  seen  in  everything  hav- 
ingto  do  with  thehurial  of  a  deceased  king  or  queen.^ 

Whil6  the  forcing  desoription  of  native  sod^ 
applies  chiefly  to  the  people  of  the  central  province  or 
Imdrina,  it  is  more  or  less  applicable,  with  local  mod- 
ifications, to  most  of  ^e  Malagasy  tribes,  amongst 
almost  all  of  whom  dmilar  distinctions  of  rank  are 
found.  In  modem  times  »  kind  of  non-hereditaxy 
nobility  has  arisen,  derived  from  military  "honos" ; 
and  the  tendency  of  recent  changes  in  the  native  gov- 
erament  is  to  depress  the  old  feudal  authority  and 
influMioe,  and  to  make  it  subserrient  to  the  army  and 
itfloffioers. 

The  chief  employment  of  the  Malagasy  ie  agriculture, 
a  large  portion  of  their  time  being  spent  in 
the  cultivation  of  rice,  thdr  staple  food.  In  .  sSean 
this  they  show  very  great  ingenuity,  the 

■  TblB  la,  of  eonne,  a  mecUl  and  iMtileMd  dm  of  the  wwtf, 
Hdva  in  la  wtdot  NDM  a  tribal  naow,  and  Indndlac  au 
nuilu  of  peo^  In  ImMna— royaUr,  BOblei,  coumonan,  and 

•  Sm  Slbna.      AMI  XIWbw  Ataid,  ^  U6-S0, 296k  sn.  elQ. 
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ttm  ^nninda,  where  therioe  is  mwh  before  taraiuipkat- 
I^,  beuu  fimned  either  on  the  margins  of  the  streams  or 
in  the  hoUowBof  the  hills io  a  series  of  terraoea,  to  which 
vster  is  oondnoted  from  a  oonsiderable  distanoe. 
In  this  agrioultoral  en^e^iog  no  people  sarpass  the 
Bittilte  tribes.  Noploogh  isdsedibut  allwoiKisdone 
bra  loDg-handled  spade:  and  <aen  are  only  emplo/ed 
to  tread  out  the  soft  mod  iwqMurator^  to  transptoiring. 
Th9  other  prooeases  are  rety  primitiTe :  the  rioe  is 
threshed  1^  being  beaten  in  bnndles  on  stones  set 
nprighton  the  threshiDg-floor;  and  when  beaten  ont 
the  grain  is  stored  by  the  H6Ta  in  rioe-jpits  dug  in  the 
ham  red  day,  bat  by  the  ooast  tribes  m  smaU  timber 
honses  raised  on  posts  to  protect  them  from  venuin. 
In  preparing  the  rice  for  use  it  is  pounded  in  a  wooden 
mortar  to  remove  the  hoBk,  this  wo^  being  alw»s 
dcme  by  the  women.  The  manioc  root  is  also  largely 
oonsomed,  together  with  several  other  roots  and  many 
T^etahles ;  but  little  animal  food  (save  fish  and  fresh- 
water Onutacea)  is  taken  by  the  mass  of  the  people 
axoept  at  featiTai  times.  Bioe  ia  used  less  by  the  west- 
cm  tnhes  than  by  those  of  the  central  and  eastern 
^oriooes,  and  the  former  people  are  more  nomadio 
m  their  habits  than  are  the  others.  Large  herds  of 
fine  humped  cattle  are  kept  almost  all  over  the.  island. 
Hu  oentral  and  eastern  peoples  have  a  considerable 
amount  of  manual  dexterity.  The  women 
spin  and  weave,  and  mth  the  rudest  appli- 
ances manuiactnire  a  variety  of  strong  and 
dnraUe  cloths  of  silk,  cotton,  and  hempt  andoz  r&fia 
palm^  aloe,  and  banana  fibre,  or  elegant  patterns,  and  of- 
ten with  much  taste  in  color.  They  also  make  from  straw 
and  papyrus-peel  starong  and  beautiful  mats  and  baskets 
m  great  variety,  mme  of  much  fineness  and  dellcacty, 
aad  also  hatareBemWttg  those  (^Panama.  -Thepeople 
of  the  Bontb  and  southeast  make  large  use  of  soft  rush 
matting  for  coverings  and  they  also  prepare  a  rough 
doth  bark.  Their  non-employment  of  skins  for 
dothing  is  a  merited  ^stinction  between  the  Malagasy 
and  the  South  Afiican  races,  and  their  use  of  vege- 
taUe  fibres  an  equally  rtrong  link  between  them  and 
the  Polynesian  peoples.  The  ordinary  native  dress  is 
a  loin-tifoth  or  taidka  for  the  men,  and  a  kitdmby  or 
apron  folded  round  the  body  from  the  waist  to  Uie 
bed  for  the  women ;  both  sexes  use  over  this  the 
Vkmba^  a  large  scraare  of  doth  folded  round  the  body 
•omening  tike  the  Roman  toga.  The  Mala^uy  are 
iUlfiil  in  metal  wm^mr:  with  a  ftw  rudcKlooking 
todi  thflj  manu&eture  nlver  diuns  of  great  finenesB, 
snd  fili^xee  ornaments  both  of  gold  and  silver.  Their 
inm-work  is  of  excellent  quality,  and  in  copper  uid 
bass  they  can  produce  copies  of  anything  made  by 
Europeans.  They  diqjlay  considwable  inventive 
power,  and  they  are  exceemugly  quick  to  adopt  new 
ideas  from  the  Europeans. 

There  is  a  considerable  variety  in  the  houses  of  the 
^.  different  Itf  alagasy  tribes.  The  majority  of 

5!a*"°  H6va  houses  are  built  of  layers  of  the  hard 
red  cl^  of  the  country,  with  higb-pitdied 
fooft  thatched  with  grass  or  ruui.  The  chie&  and 
wealdiy  people  have  nouses  of  framed  timber^  with 
masnve  upright  linking,  and  lofty  roofii  covered  with 
diineles  or  tiles.  The  forest  and  ooast  tribes  make  Uieir 
dwemnxs  chiefly  of  wood  framing  filled  in  with  the 
leaf-staiki  of  the  travel^s-trse,  with  the  leaves  them- 
sehes  forming  the  roof-oovaing.  The  houses  ctf  the 
Bfitsilte  and  Skkaihva  are  very  small  and  dirty,  but 
those  of  the  coast  peoples  are  more  deanly  and  roomy. 
Among  the  H&va  and  B^talto  the  old  villages  were 
always  built  for  seonrity  on  the  summits  of  the  lofty 
hnis^  around  which  were  dug  several  deep  fosses,  one 
vithu  the  other.  In  other  districts  the  villages  and 
homesteads  are  indoeed  within  formidable  defences  of 
[niddy  pear  or  thorny  mimosas. 

The  conn^  is  very  defident  in  means  of  oommunica- 
1^,-.      turn.   There  are  no  roads  or  wheded  vehir 
des,  so  that  all  goods  are  carried  dtliw  by 
sanoM,  whaps^actieaMeiOT  on  the  shonMers  of  bearers 


alonff  the  rough  paths  which  traverse  the  country,  and 
whidi  have  only  been  formed  by  the  feet  of  the  trav- 
ellers. Intercourse  between  distant  portions  of  the 
island  is  therefore  vary  limited,  but  a  large  quantity 
of  European  goods  is  brought  up  to  the  capital  dty 
and  its  neighborhood,  and  a  good  deal  of  native  produce 
is  taken  down  to  the  coast.  Commerce  is  gradually 
increamng,  as  shown  by  the  consular  returns,  the 
chief  artides  of  export  beidg  bulkx^  rice,  hides, 
r6fia  palm  doUu  (niMnfuu^  and  fibre)  and  also 
gum-oopal  and  india-rubber,  although  the  yidd 
of  these  products  has  lattmy  much  diminished. 
Coffee  is  being  planted  to  some  extent  by  oreole 
traders,  and  is  likely  to  become  a  staple  artide  of 
export,  and  from  the  natural  fertility  of  the  soil  almost 
unhmited  quantities  of  most  tropiou  produce  could  be 
obtuned — sugar,  coffee,  rice,  cotton,  tobaooo,  indigo, 
spioesj  etc.  The  chief  imports  are  European  and 
American  calicoes  and  prints,  hardware,  and  spirits.' 
On  the  west  ooast  a  sea-going  canoe  with  outrigger  is 
employed,  but  in  the  southeast  an  ingeniously  oon- 
structed  boat,  with  all  the  timbers  tied  together,  is 
used  for  goin«  through  the  heavy  8ur£  Aeouiderame 
number  of  European  traders  are  scattered  dong  the 
coasts,  esuedally  at  Tamatitve  and  other  eastern  sea- 
ports, ana  there  is  a  large  Arab  and  Indian  community 
in  the  northwestern  ports.  There  is  no  native  coinage, 
but  the  French  five-frano  piece  or  dollar  is  the  standard, 
and  all  sums  under  that  amount  are  obtdned  by  cut- 
ting  up  these  coins  into  all  shapes  and  dzee,  which  are 
weighed  with  small  weights  and  scales  into  hdvea, 

Suarters,  eighths,  twelfths,  and  twenty-fourths  of  a 
ollar,  and  are  even  reckoned  down  to  the  seven-hun- 
dred-and-twentieth  fraction  of  the  same  amount 

Apart  from  the  modem  infloenee  of  zcUgious  tead^ 
ing,  the  peoi^  are  veiy  immoral  and  un-  VMah. 
truthfiil,  disregardfhl  human  life  and 
suffering,  and  orud  in  war.  Until  lately  polygamy 
has  been  common  among  all  the  Mdua^  tribes,  ana 
divorce  effected  in  an  abeoidly  ea«y  nuHuon.  At  tha 
same  time  the  position  of  woman  is  much  higher  in 
Madagascar  than  in  most  heathen  countries;  and, 
since  for  more  than  fifty  years  past  there  have  been 
(with  a  few  months'  exception)  only  femde  soyerdgns, 
this  has  hdped  to  give  women  condderaUe  influence 
in  native  sodety.  Among  some  of  die  tribes,  as,  for 
instance,  the  Btua,  there  is  often  a  shamdess  indecency 
of  speedi  and  gesture.  13ie  southern  and  western 
peoples  still  practice  inftatidde  as  xcew^  childien 
Dom  on  several  unlucky  d^  in  eadi  month.  This  was 
fonnerly  the  generalpraotice  all  over  the  island.  The 
old  laws  among  the  H6va  were  very  barbarous  in  thdr 
punishments,  and  death  in  various  cmd  forms  wai 
inflicted  for  very  trifling  offences.  Drunkenness  is  veiy 

1  ThefoUowlngtatdetwUlriTBMmeldeaofUielmpoitaa&aaB- 
potts  In  Enkllah  vessels  tttrntvaaXk^t,  ttie  chief  eastern  port  of 
MadBgascar,  to  Hurltliu  during  the  last  ftw  raan,  itnoa  the 
oountry  has  been  ncqmied  to  Soropeao  tnde: 

Exports.  Izn  porta. 

Vm  «    £71^707  £&7.714 

1865  .  «6,S78  lasxa 

1870  „    B7^  88,047 

18».    lim  UUM 

1877   -   HBtt  UiM 

The  sreat  dlmlnotlon  In  the  eastern  trade  darlns  the  last  foar 
or  five  years  wu  due  to  a  Iterftil  epidemic  of  small-pox.  which 
desolated  the  coast  pioTinoea  and  la  said  to  have  carried  off  40 
per  cent,  of  the  population.  Of  these  fiaiues,  In  the  expwts, 
cattle  form  the  lamst  item,  amounting  nom  three-finuths  In 
earlr  vearsto  one-t£lrd  moreraoentlT  of  the  total  value;  and 
n»t  to  this  comes  India-rubber,  irblch,  in  1872,«as  exported  to  the 
value  of  fit5,000.  Tbeee  Oguras,  however,  by  DO  means  remeient 
the  whole  trade  of  the  oountTT,  as  tbey  do  not  Include  French, 
American,  and  German  commerce,  nor  do  they  show  what  Is  the 
trade  on  tne  vrcetem  side  of  the  island.  Hr.  Samuel  Procter,  tba 
ooBsul  for  Madagascar  In  England,  savs  that  the  west  ooast  haa 
developed  veiT  much  daring  the  last  Ave  or  six  years,  and  hla 
opinion  Is  "  that  the  entire  taniga  trade  with  Madsgasaan  ink- 
port  and  export,  does  not  &U  ftr  short,  if  at  all.  of  a  mUlloo 
pounds  sterling.''  When  It  Is  remembered  that  ft  Is  less  tbSD 
thirtT  Tear*  tlnce  almoet  all  foreign  commerce  was  excluded,  li 
willbeseen  that  Maflagascar  trade  has  devel^wd  soMwliBt 
nfMly  tfnoa     Eaupanug  itf  tlta  ooontiy. 
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jnrenleiit  in  many  pazti  of  die  uland  (axoept  in  Im&rina, 
vhere  it  is  muofa  Testnined  by  the  laws] :  and  it  can 
lurdly  be  said  of  many  of  the  Bfalagatv  that  they  are 
very  mdostrious.  Bat,  on  the  other  nand,  they  are 
oourageoufl  and  loy^  to  their  chiefli  and  tribe,  and  for 
short  periods  are  capable  of  much  stienaoiui  exertion. 
TheT  are  affectionate  and  finn  in  their  friendsfaipB,  kind 
to  tbeir  children  and  their  aged  and  infinn  reUwiTes, 
Tray  respectful  to  old  age,  most  conrtoous  and  polite, 
and  very  hpspitable  to  stiangen.   Although  slaveiy 


_  oppreMTeway, 
all  the  African  slaves  who  had  been  brought  into 
the  island  were  form^ly  set  free ;  the  other  alaves 
were  r^ned  in  serritude,  bat  ^bably  with  the 
advanoe  of  Chiistianity  slavery  will  eventually  pass 
away. 

In  thor  religious  notions  uid  praciioes  the  Mdagasy 
-y.^     seem  to  occupy  a  middle  position  among 

^  heathen  peoplea  On  the  one  hand  they 
have  never  had  any  organized  religious  system  or  forma 
of  worship;  there  are  no  temples,  images,  or  stated 
aeasoDB  of  devotion,  noris  there  a  priesthood,  properly 
so  called.  On  the  other  hand,  they  have  never  oeen 
witliout  some  distinct  recognition  or  a  Supreme  Being, 
whomtheycall  ^n^Zruzmdnttra,  '*  The  Fragrant  One, 
and  Zdmahdn/t  "The  Creator,"— "words  whidi  are 
recognized  all  over  ths  island.  Tk^  have  also  re- 
tained in  their  public  and  oratoriad  forms  of  speech 
many  ancient  savings,  proverbial  in  their  style,  which 
eoforoe  many  of  the  truths  of  natural  religion  as  to  the 
attribates  of  God.  With  all  this,  however,  there  has 
long  existed  a  kind  of  idolatry,  which  in  its  origin  is 
nmply  fetichism,  the  belief  in  charms — worthless  ob- 
jecte  of  almost  any  kind — as  having  power  to  procure 
various  benefits  and  protect  from  certain  evils.  Among 
the  H6va  in  modem  times  some  foor  or  five  of  these 
charms  had  aoqnired  special  sanctity  and  renown,  and 
were  each  honored  as  a  kind  of  national  deity^  being 
called  god,  and  brought  oat  on  all  poUio  oooasioiu  to 
sanctiiy  the  proceedmgs.  Together  mth  this  idolatrv 
there  is  also  a  firm  belief  in  tiie  power  of  witchcraft 
and  BOToeryj  in  divination,  in  Ind^  and  unlucky  days 
and  tame&  in  ancestor  wtnahtji,  especially  that  of  tne 
sovereign  s  predecesson,  and  in  several  carious  ordeals 
for  the  detection  of  crime.  The  chief  of  t^ese  was  the 
celebrated  Ung^na  poison  ordeal,  in  wMch  there  was 
implidt  belief  as  a  test  of  guilt  or  innocence^  and  by 
whibh,  until  its  prohibition  Dy  an  article  in  Uie  Anglo- 
Malagasy  treat?  in  1865,  thousands  of  persons,  mostly 
innocents  perisned  every  year.  Sacrifices  of  fowls  and 
sheep  are  made  at  maigr  places  at  sacred  stones  and 
altars,  both  in  Uuudlmgivmg  at  times  of  harvest,  etc, 
and  as  propitiatoiy  offfflnngs.  Blood  and  fat  are  used 
to  anoint  many  of  these  stones,  as  well  as  the  tombs 
of  anoeston.  and  esp«nally  those  of  the  Vadmba,  the 
■apposed  aboriginal  inhabitants  of  the  central  prov- 
inoea.  In  some  of  the  southern  districts  it  is  said  that 
human  sacrifices  were  occasionally  offered.  The  dtu^ 
festival  among  the  H6va,  and  almost  confined  to  them, 
is  that  of  the  New  Year,  at  which  time  a  kind  of  sacri- 
fidal  killing  of  oxen  takes  phoe,  and  a  ceremonial 
bathing,  from  which  the  festival  takes  its  name  of 
Fandniana  (the  Bath).  Another  and  more  general 
feast  is  at  circnmtnnon  times.  This  rite  is  oberared  by 
royal  command  at  intervals  of  a  few  years ;  these  are 
oocamons  of  great  r^oicing,  but  also  of  mui^  drunken- 
nesi  ud  lieentiousness.  jSSinnals  are  also  times 
mnoh  feasting*,  and  at  the  death  of  people  of  rank  and 
wealth  numbers  of  bollocks  are  killed.  Although, 
as  already  observed,  there  was  no  proper  priesthood, 
the  idol  keepers,  the  diviners,  the  day-deuaitus,  uia 
some  others  formed  a  class  of  people  closely  oonneeted 
with  heathen  customs  and  interested  in  their  oontiniied 
observance. 

HmoBT.— fVom  the  eadiest  aeomuits  fivai  af  the  peo> 


pie  of  Madagaaear  by  Eoropeui  travcUen,  as  weQ  as  ftom 

what  may  be  infened  ftom  their  present  ooodl- 
tion  over  a  large  portion  of  the  Ulu(L  they  ffS* 
seem  for  many  oentariea  to  have  been  divided  rtowi. 
Into  a  Dumber  of  tribeit  eaohoocni^ing  its  own 
territory,  and  often  divided  fkom  the  otiien  by  a  wide  ex- 
tant of  uninhabited  country.   Euh  of  these  was  nnder  Iti 
own  chlef^  and  was  ofteQ  at  war  with  Its  neighbors.   No  one 
tribe  seems  to  have  gained  any  great  aseendflo^  over  the 
rest  until  abont  two  handled  and  tblr^  yean  ago^  wh«D  a 
small  but  warlike  people  osUed  SUcaliva,  in  the  eoothweat 
of  Hadagasoar,  advanced  northward,  oonqnered^  the  in- 
habitant! of  the  western  half  of  the  island,  as  well  as  some 
northern  and  central  tiibea  and  eventoally  founded  two 
kingdoms  which  retained  tneir  nipremaey  antil  the  elooe 
of  last  oentnry.  About  that  time,  however,  tJie  Wm  In 
the  central  provinoe  of  Imtirlna  began  to  assert  tiielr  own 
position  under  two  warlike  and  enngetic  chieftains,  Andri* 
anlmpUna  and  his  Km  Badima:  th«y  threw  off  the  SUca- 
liva autiiorlty,  and  after  severai  wars  trtit^ned  a 
aUeglanoe  ftom  t^em :  th^  also  eonquersd  the  snrronndlng 
tribflB,  and  so  made  themselves  virtual  kings  of  Kadngai 
oar.   Since  that  time  the  H6va  aathori^  has  been  retained 
over  the  eentral  and  aastun  provineaa,  bat  is  onlynomlnal 
over  moch  of  the  western  side  of  the  tsland,  vrtille  in  Uia 
soutiiwest  the  people  axe  quite  independent,  and  axe  atUI 
nnder  their  own  pet^  kings  or  chioH. 

While  European  Interooone  with  Hadagaacar  is  oompaiar 
tlvel;  recenl^  the  connection  at  the  Arabs  with 
the  iBUnddates  flnmavetTxemotseiioeh:  and  Aw  m*B^ 
In  very  early  Hmea  SBniumenls  wen  loniiea  inw^n^n^ 
both  on  the  northwest  and  southeast  coasts. 
In  the  latter  locality  there  axe  still  traces  of  their  Inflnenea 
in  the  knowledge  m  Arable  posDcased  br  a  few  of  the  peo- 
ple; and  it  is  asserted  that  the  rolingeUna  of  the  luUa 
and  other  tribes  In  thatdlstriet  are  all  of  Arab  desoent.  But 
in  these  provinces  th^  have  almost  lost  all  separate  exist- 
ence, uid  have  become  merged  in  the  general  mass  of  fine 
people.  It  is  dlflbrent,  however,  in  the  northwest  of  the 
island.  H«rs  an  several  large  Arab  colonies,  oooaivinc 
t^e  {Ktrts  of  Amdnmta&nga,  Uc^angi,  Uirovo&y  and  MiSnm- 
diva,  and  retaining  their  distinct  nationality,  together 
with  their  own  dress,  habits,  honses, worship  and  langnase. 
There  is  alao  in  these  disbicts  a  Hlndn  elemrat  in  the 
population,  for  intereonrse  has  also  been  maintained  for 
some  eentuxies  between  India  and  Northern  Madagaaear, 
and  in  some  towns  the  Banyan  Indian  element  is  as  prcmil- 
nent  as  the  Arab  one,  and  Hlndn  dress,  ornament,  moaie, 
food,  and  speech  are  marked  features  in  the  social  UA  of 
these  places.  In  the  early  times  of  their  interooone  with 
Uadagascar,  the  Arabs  had  a  very  powerful  and  mariced 
inflaenoe  apon  the  Malagasy.  This  is  seen  In  the  nnmber 
of  words  derived  from  the  Arabic  which  are  fonnd  in  tlie 
native  language.  Anumg  these  see  the  names  of  the  muitlie 
and  the  days  of  the  week,  those  osed  in  astfol^  Mid  divi- 
nation, some  fi>nns  of  salntatlon,  words  for  dress  and  bed- 
ding, money,  mnsloal  instnunents,  books  snd  writing, 
together  with  a  nnmber  of  miscellaneoos  terms.  These 
ftem  adoring  memorials  of  the  Inflnasoe  the  Arabs  hava 
exerted  nponMalagssy  alviliaati(m,  and  alsa  on  their 
stition. 

The  Island  Is  mentiotted  by  ssveral  of  the  early  AraUo 
writers  and  get^mphers.  but  medinval  maps 
show  cnrlooaignwanoe  of  its  slae  and  position.  F?^*?*^ 
BIarooPolohasaehapteznponit,aad  temiflit  H^!^^ 
Madelgascar,batbIsaccoantsareevidentlycoa-  tempted 
ftised  with  those  of  the  mainland  of  Africa,  ocdoolsa* 
The  first  Enropean  vtqrager  who  saw  Madagas-  tbm. 
car  appears  to  have  been  a  Fortagueoe  o^pt■in 
named  Fernando  Soarsa,  In  command  of  a  squadron  of 
eight  ships  tmm  the  fleet  of  Don  Fianebeo  de  Almeida. 
On  his  wa7  home  from  India  he  sighted  the  island  on  the 
1st  of  Febraary,  1506.  The  Fortuguese  gave  names  to  most 
of  the  capes,  bot  made  no  persistent  attempts  at  colonisa- 
tion. After  them  the  Dutch  endeavoted,  but  with  Uttte 
sacceos,  to  fbxm  oidoniea;  and  In  the  time  of  Ouiriss  L 
proposals  were  made  to  form  an  English  "plantatl«i,"  but 
these  were  never  carried  Into  effect,  althongh  for  a  short 
time  there  was  a  settlement  finmad  on  Uie  southwest 
coBst.  In  the  latter  part  of  the  17tb  snd  during  most  of 
the  18th  century  the  French  attempted  to  establish  mill- 

a positions  at  varlona  ^aees  on  toe  east  coast,  bat  with 
s  permanent  result  For  some  time  they  held  the  ex- 
treme soatheast  point  of  the  island  at  Fart  Daaphln;  bat 
sevwal  of  thdr  cemmandanta  were  so  ineapaMe  and  twa»- 
nlcal  that  they  were  ftaqaently  involved  in  war  wltii  tte 
people,  and  mine  than  onoe  their  stations  were  destroyed 
and  the  French  were  massaoied.  Early  in  the  present 
century  all  their  positions  on  the  mainland  were  relin- 
quished, and  they  now  retain  nothing  but  the  Islands  of 
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8l  Uuie  OB  the.vast  oo«t  and  KtelM  on  the  nortliinrt. 
Ko  foreign  powor  now  holds  any  portion  of  MadagMoar, 
for  the  native  GoTeniment  hat  j^ously  reserved  all  terri- 
torial rigbta  to  itself  and  will  snffer  no  parohase  of  Iwad 
hj  foreignen,  allowing  it  onir  to  be  held  on  short  iMues. 
The  politioal  hiatoiy  of  Kadagaacar  as  s  whole  may  be 
T  to  date  from  the  reign  of  Badboa  I.  (1810- 

£8).  The  ancestors  of  that  king  had  been  mere- 
17  ehieft  of  the  central  piovinoes,  bnt  he  was  the  first  to 
olaim  hj  light  oi  eonqnest  to  be  sapreaie  ruler  of  the  whole 
Umd,  althongh  aetoally  ezeidiins  aotiiority  over  leas 
t3uui  two-thiroi  of  its  aorfitoe.  Radanut  was  a  man  mach 
in  adTssoe  of  his  age, — shrewd,  enterprising  and  unde- 
terred br  difficulty,— a  kind  of  Fetor  the  Great  of  his 
time.  He  saw  that  It  was  neoeeaary  for  his  people  to  be 
•Jncated  and  eiTillsed  if  the  country  was  to  progress ;  and 
making  a  treaty  with  the  governor  of  lisDritias  to  abolish 
the  e^rat  of  slaves,  he  received  every  year  in  eompensa- 
tien  a  subsidy  of  anus,  ammouition,  an^  uniforms,  as  well 
M  EngUah  ttiUning  for  his  troops.  He  was  thus  enabled 
to  establish  his  anutority  over  a  large  portion  of  the  island, 
mai,  although  this  was  often  effected  with  much  omelty, 
the  ultimate  results  were  beneficial  to  the  country  as  a 
whole.  A  number  of  native  yonUis  were  sent  to  Mauritius, 
and  others  to  England,  for  eduoatioa  and  instruction  in 
■ome  of  the  arts  of  civilization,  as  well  as  in  seamanship. 
For  some  years  a  British  agent,  Hr.  Hastie,  resided  at 
Badtoa's  eonxt,  and  exercised  a  powerfhl  influence  over  the 
king;  doing  very  muoh  for  the  material  advance  of  the 
country.  At  the  same  period  (ISSOj  Christian 
teaching  wss  commenced  in  the  capital  by  the 
Loudon  Kissionary  Society,  and  by  the  effbrts 
of  its  missionaries  the  language  was  for  the 
first  time  rednced  to  a  systematic  written  form, 
and  the  art  of  printing  introduced ;  books  were  prepared, 
the  Scriptures  were  translated,  uomeroas  schools  were 
fumed,  and  several  Christian  eongregatlons  wrae  gathered 
tegether.  nte  kunriedge  of  numy  of  the  usefhl  arts  was 
dao  Imparted,  and  many  valuable  natural  productions  were 
diaoovned,  and  thwr  prepanMion  and  manu&cture  taught 
to  the  pecnde.  At  the  same  time  the  power  of  superstition 
vras  greatly  broken,  a  result  partly  due  to  the  keen  good 
MDse  of  the  king,  but  chi^y  to  we  spread  of  knowledge 
and  religious  teacAing. 

The  bright  prospects  thus  opening  np  for  the  country 
MSi».wt-  clouded  by  the  of  Badima  at  the 

lonii  J,  early  age  of  thirty -six,  and  the  seisure  of  the 
royal  authority  by  one  of  his  wives,  the  Prin- 
OMi  BinaviJona.  Superstitious  and  despotic  in  temper, 
the  new  sovereign  looked  with  mach  suspicion  upon  the 
ideas  then  gaining  power  among  many  of  her  people,  and 
after  a  faw  yean  of  temporizing  she  at  length  determined 
to  rtrike  ft  oedBive  Mow  at  the  new  teaching.  In  1835  the 
^irfiBHton  of  the  Christian  religion  was  decluediUwal;  all 
worehip  was  to  cease,  snd  all  religious  books  were  ordered  to 
be  given  up.  By  the  middle  of  the  following  year  all  the 
English  missionaries  were  obliged  to  leave  the  island,  and 
for  twen^-flve  yean  .the  most  strenuous  efforts  were  made 
by  the  queen  and  her  Government  to  sappress  aU  opposi- 
tion to  her  oommands.  This,  however,  only  served  to  wow 
in  a  very  remaricable  manner  the  courage  and  foith  of  the 
Christian  Ualagasy,  of  whom  about  two  hundred  suffered 
death  in  variooa  cmel  forms,  while  many  hundreds  were 
paaldwd  more  or  less  severely  by  fine,  degradation,  im- 
prisonment, and'  slavery.  During  the  queen's  reign  the 
politieal  ecmdition  of  tiie  coontry  was  deplorable;  there 
were  frequent  rebellions  owing  to  the  oppressive  nature  of 
Hke^overnment ;  many  of  the  distant  provinces  were  deso- 
b^M  by  barbarous  wan:  and  for  some  years  ^1  Europeans 
were  excluded,  and  foreign  commerce  iJmost  ceased.  This 
last  cironmstance  was  pwtiy  owing  to  an  ill-managed  at- 
tack upon  Tamatilve  in  1846  by  a  combined  English  and 
French  force,  made  to  redress  the  wrongs  infli<^od  upon 
the  foreign  traden  of  that  pmrt.  Bnt  for  the  leaven  of 
Ghristianity  and  education  whiidi  had  been  introduced  into 
the  conntiir  it  would  havo  quite  reverted  to  a'  state  of 
barbarism. 

This  reign  of  tenor  was  tirought  to  a  dose  in  1661  by  the 
11.  death  of  the  qoeen  and  the  accession  of  her  son 
Badiuna  IL  The  island  was  reopened  to  Eupo- 
aean  trade,  and  missionary  efforts  were  recommenced,  A 
determined  attempt  was  made  by  some  ent^rising  French- 
men to  gain  for  tneir  country  an  overwhelming  influence 
by  means  of  a  treaty  which  ^ey  Induced  the  king  to  irign. 
Bat  this  act,  as  well  as  the  vices  and  insane  foDiee  into 
which  he  was  led  by  worthless  foreign  and  naUre  lavoritea, 
•eon  braoght  his  reign  and  his  life  to  an  end.  He  was  vat 
to  daatb  in  bis  palace  (1863)  after  having  reigned  forlesi 
than  two  yaai^  and  his  wife  was  placed  on  the  throne. 
Tha  imr  aoTareign  and  her  Qovenunent  reftiaed  to  za^ 


f  he  agreement  wUoh  had  been  illegally  ohtainedt  ehoosinj 
xothor  to  pay  a  million  franca  as  compensation  to  the  French 
company.  l>aringtheflTeyean' reign  of  Queen  nMmab&rlBm. 
Sasohfnna,  quiet  and  steady  advances  were  **"™»»'™- 
made  in  civilisation  and  education,  and  treaties  wsre  con- 
cluded with  the  gnglish,  Frenbh,  and  A'nfTtwf  Qorsm- 
mcHiti. 

At  the  death  of  fiasohdrina  in  1868,  she  was  sncoeoded  by 
heroousin,thepreBent(1882)sovereign,Bftnai^  RSnkwiiiau 
lonall.  One  of  the  flnt  acts  of  the  new  queen  Jj™""™ 
wss  the  public  reoognitlon  of  Ctiristl<uil^ :  and 
very  soon  afterwuds  she  and  her  husband,  the  prima 
minister,  were  baptized,  and  the  erection  of  a  oh&pel  royal 
was  commenced  in  the  palace  yard.  These  acta  were  fol- 
lowed in  the  suooeeding  year  by  the  burning  of  the  royal 
idols,  and  immediately  afterwards  hy  the  deetruetlon  of 
the  Idols  tiiroughont  the  central  provinces,  the  pe(^e  gen- 
erally patting  themselves  under  Christian  inslanaeUtm. 
Since  inat  time  edncation  and  enlightenment  have  mada 
great  progress,  chiefly  through  the  labors  of  the  London 
Uisalonary  Society's  missionaries,  with  whom  are  also 
associated  several  agents  of  the  Friends'  Foreign  Mission 
Association.  Abont  1200  congreutioni  have  been  formed, 
and  about  900  schools,  in  which  nearly  60,000  ehUdren 
reoeive  instruction ;  and  there  are  also  normal  schools  and 
colleges  where  teachers,  pastor8,>evangelista  and  the  sons 
of  the  upper  classes  are  well  educated.  A  considerable 
amount  of  literature  has  been  prepared,  and  several  print- 
ing presses  are  constantly  at  work.  Very  marked  advanea 
has  been  made  as  regards  the  morality  of  the  people  by  the 
suppression  of  the  grosser  and  more  open  forma  of  vice,  the 
abolition  of  polygamy,  and  the  restrictions  placed  on  arbi- 
tmry  divorce.  All  the  barbarooa  punishments  of  the  old 
laws  have  been  done  away  with;  ud  tlie  only  war  carried 
on  dnring  the  present  reign  was  eonducted  with  sueh  ha* 
manity  as  well  as  sagacity  that  peace  was  speedily  restored. 
Although  these  chugee  have  as  yet  only  aflteted  abont  * 
fourth  part  of  the  whole  population,  there  is  reason  to  be- 
lieve that  the  influences  at  work  in  the  centre  of  the  island 
will  eveutuidly  affect  all  the  different  tribes.  Ulssionary 
work  is  also  duried  on  by  English  Eplsoopalians  (S.  P.  Q.h 
Norwegian  Lutherans,  and  French  Soman  CUhoUcs. 

The  government  of  Uadagssosr  dnring  the  present  ean* 
tury  hss  been  and  still  is  monarchical,  theoreti- 
cally  despotic,  but  practically  limited  in  vari-  ^f/^ 
ous  ways.  RadAma  I.  and  B&nav&lona  L  were 
much  more  absolnte  sovereigns  than  those  before  or  after 
them,  bnt  even  they  were  largely  restrained  by  pubUo 
opinion.  New  laws  are  annonnoed  at  large  assemblies  of 
the  people,  whose  consent  is  asked,  and  always  given 
through  the  headmen  of  the  diffisrent  divisions  of  nmva 
society ;  and  this  custom  is  no  doubt  a  "  survival "  from  a 
time  when  the  popular  assent  was  not  a  merely  formal  act, 
as  it  has  now  almoet  entirely  become.  The  large  diaei- 
pltned  army  formed  by  Badima  I.  aided  much  in  changing 
what  was  formerly  a  somewhat  limited  monarchy  into  an 
absolate  one.  The  H6va  queen's  authority  is  maintained 
over  the  central  and  eastern  portions  of  Madagascar,  an& 
at  almost  all  the  ports,  by  govemon  appointed  by  tha 
queen,  and  supported  ^  small  garrisons  of  Hdva  troopl. 
At  the  same  time  the  ahie&  of  the  various  tribes  are  left  m 
possession  of  a  good  deal  of  their  former  honon  and  influ- 
ence, so  long  as  they  acknowledge  the  Bazeraint7  of  tha 
Hdva  sovereign,  and  perform  a  certain  amoont  of  Govern- 
ment service.  The  present  qneen  and  herpredecessorbava 
both  been  married  to  the  prime  minister,  a  man  of  great 
ability  and  sagacity,  who,  by  his  position  as  husband  and 
chief  adviser  of  the  sovereign,  is  the  virtual  ruler  of  the 
country.  Chiefly  owing  to  his  influence,  the  Isst  five  or 
six  yean  have  been  ma»ed  by  the  introdnction  of  several 
measures  tending  to  modify  the  government  of  the  country 
and  improve  the  administration.  The  pnipaee  of  these 
new  laws  is  to  weaken  the  old  (^preasive  feudal  system ; 
to  remodel  the  army ;  to  appoint  a  kind  of  local  mogia- 
tracy  and  registran ;  to  encourage  education ;  and  to  form 
a  responsible  ministry,  with  departments  of  Justieek  wu; 
education,  agriculture,  commerce,  revenue,  etc. 

Owing  to  the  conservative  habits  of  the  people,  coosidera* 
hie  time  will  probably  elapse  before  all  these  measures  ara 
carried  into  eifoct,  but  their  mere  enactment  is  a  proof  of 
the  progress  of  enlightened  ideas.  Until  lately 
the  military  service  has  been  very  oppressive 
upon  certain  daases,  being  for  life,  and  without  any  paj: 
but  it  is  now  to  be  made  compulsory  upon  all,  and  for  snort 
periods  only.  The  Hdva  army  has  been  variously  esti- 
mated at  from  30,000  to  40,000  men,  although  it  Is  popu- 
larly  tanned  ay  iWo-dJm-dd&y,  t.  a.,  "  the  Ten  ten-thooaand 
men."  Military  rank  is  reofconed  by  nnmbem  from  ona 
"  honor,"  that  of  a  private,  to  sixteen  "  honors,"  the  rank 
of  the  highest  offlcar;  trntserenlof  the  English  words  fiur 


1  [EOm  was  succeeded,  July  IS,  X8BB,  by  Queen  Baaawtona  HI.,  who  married  her  prime  mlnlstsr.— Ax.  Xn.] 
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dUbnot  nuki  are  employed, 
admlniBtered 

appointed  ^  tiie  tovereixn,  and  they  genexsUy  sit  in  tii« 
OMn  air.  TTiere  appears  to  be  a  somewliat  small  anunint 
of  Crimea  ctf  vlolenoe ;  but  oattle-atealiug  raids  made  by  one 
tribe  upim  another  are  a  frequent  canae  of  petty  wars  away 
from  the  Him  aothoritr.  The  lerenneor 
the  Qoremment  is  derived  from  cnstoms 
daties,  first  frolts,  fines  and  confiscation  of  offenders'  prop- 
erty, and  a  money  oflbring  called  hitina,  presented  on  a 
great  variety  of  oecaaions  both  to  the  sovereign  in  person 
and  to  her  representativM ;  and  tluse  are  sapplemented  by 
"  ben«V(dencfla"  (in  themediBVal  sense  of  the  wprdUevied 
upon  the  people  for  occasional  state  necessities.  Besides 
these,  the  Qovemment  claims  the  anpaid  service  of  til 
otasses  of  the  community  for  all  kinds  of  pablic  work. 

Consuls  mointod  by  the  English,  fVenoh,  and 
^^^^  American  Govemments  are  accredited  to  the 
Malagasy  sovereign,  and  the  queen  hw  a  OOD' 
sol  in  England,  and  a  consular  agent  at  Mauritius.  During 
the  late  Lord  Clarendon's  tmnre  of  office  as  for^gn  secre- 
taiT  Ml  understanding  was  enue  to  between  the  EnglLdi 
and  French  Oovemments  1^  which  it  was  agreed  that  each 
power  shonid  respect  the  independence  m  Madagascar; 
and,  although  the  Intrigues  of  Jesuit  priests  have  more 
than  once  fomented  difficulties  between  tiie  native  Oov- 
enmient  and  the  Frenoh,  it  miqr  be  hoped  that  the  home 
anthoritie*  in  France  will  still  ruhse  to  interfere,  and  will 
allow  the  M&lagMT — undistorbed  by  fear  of  foreign  inva- 
sion— quietly  to  advance  in  that  path  of  progress  which 
they  have  for  some  yean  been-  following  with  such  happy 
results.  91ie  beat  ^wpeoto  for  the  future  of  the  oounby 
would  appear  to  be  bound  up  in  the  gradual  oonsolidation 
of  the  central  Hftva  authority  over  the  whole  island,  bring- 
ing to  every  part  of  it  those  civilizing  and  enlightening 
Innnmces  which  have  already  worked  such  changes  in  the 
central  provlnoes.* 

Antananarivo,  the  capital  of  l&idagascar,  ithr  tat  the 
•Pk.  M»».t  largest  city  in  the  island.  It  has  about  100,- 
Toeo^itaL  inhabitants,  and  has  been  almost  rebuilt 
during  the  last  twelve  yBus>  the  olA  timber  and  rush 
hoosea  b^g  nearly  all  re^aoed  by  much  larger  and 
more  snhstantial  ones  of  sun-dried  brick  and  stone,  con- 
stmcted  in  European  fiuhlon.  A  group  of  royal  palaces, 
with  lofty  r^oft  and  stone-arched  verandahs,  crowns  the 
summit  the  ridge  on  and  around  which  the  city  is  built, 
and  hardly  less  ocmspioaous  is  the  gzaitd  nenr  residence  of 
the  prime  minister.  Four  handsome  stone  memorial 
cdhurohea,  with  spires  or  towers,  mark  tiie  spots  where  the 
Gbristiaa  martyrs  sulTered;  and  other  pronuoent  buildings 
are  tite  Ch^l  Soval,  the  Norwegian  and  the  Boman 
Oatiudle  churches,  the  London  Hinuonaiy  College,  the 
London  Missionary  Society  and  the  Friends'  normal 
schools,  mission  hospitals,  the  court  of  Justice,  uid  numer- 
ous large  Congregational  churches  of  sun-dried  brick. 
Next  to  the  oapital  in  size  are  the  port  of  Mt^angft,  m 

■-.„  _  ,  the  northwest  ooast,  with  about  14,000  inhabi- 

vm^rvmnB.  jj^^jj.  Tamative,  the  chief  eastern  port,  and 
Flanirants&a,  the  chief  town  of  the  B^tsilte,  each 
witii  about  8000  people;  and  Ambdhimftnga,  the  old 
capital  of  Im^rina,  wiui  about  6000.  There  are  very  f»w 
places  besides  theae  with  as  many  as  BOOO  people,  vm  the 
majority  of  native  towns  are  small.  The  population  is 
dense  in  two  or  three  districti  only,  and  the 
entire  islwid  is  variously  estimated  to  contain 
from  fbur  to  five  millions  of  inhabitants. 

ZAeratav.— A  oonddeiable  somber  of  books  have  been  written 
upon  Uadagucar,  both  in  the  Enrilsh  and  Treneh  languages,  but 
many  of  the  latter  are  of  little  value.  And  durlngtbelast  tweutj 
years  a  great  many  papen  upon  the  expl<»atIon,  natural  re- 
sources, animal  and  vegetable  Ufa,  and  political  and  rellalous 
oondition  of  the  oountry  have  appearea  la  varloua  pertodioftla 
and  In  the  Proeeeding$  of  the  dlmrent  teamed  societies,  both 
Bngtlflb  and  French.  In  the  following  llstB  no  attempt  li  made 
at  oompletenest,  but  only  to  wlect  the  most  important  of  each 
Aa  i^aaiM  the  acfe  -     -  - 


Fopnlatiou. 


daai.  As  rc^uda  the  acfentlflo  Mspecta  of  the  ooon^,  almost 
evervthlng  worth  preaerring  In  previous  booka  and  papers  will 
be  included  In  thenuurnificentwork  now  In  course  of  publication 
in  twenn-elgbt  4to  voIb.  bj  H.  Alfred  Qrandidler,  enUtled,  SU' 
Mrg  Na6ttel&,  PAV^qM,H  PoOliqM  de  MaOofft^^  Ofthissuv 
Msn  mu  four  volumes  are  alreaiajr  IsBued. 

Of  boob  treating  of  the  oountrr  Ksneially,  the  following  are 
the  moat  noteworthy  >-Hamond,  Maaagatear,  the  BUAal  aaamou 
FnVfitU  Idaad  ta  Ote  World,  London,  Ita ;  Bootbby.  A  Brtffe  DU- 
eovery  or  DaertpOm  f4  (Ae  moK  famou»  Idand  ^  Maaaoaaear  or  8L 
Laurtnee,  London,  1664 ;  Placourt,  Bitlotn  at  la  grande  Lie  de 
MddagaKar,  Paris,  1658 ;  Uadaottaear,orIb)bert  Ihwrt^  Journal  dur^ 
tufmem  Year^  QmtMtyon  (M(  JWimd,  London,  1729;  Voyaoatt 
JUmottt  de  Mamriee  IvgtaU  emit  de  BemnovM,  Faria,  1791; 
Boehm,  KniageB  d  Uadagcuear,  etc.,  Paris,  an  z. ;  Fiobervllte, 
BMoln  M  jSdcmMor,  Isle  de  Fiance,  UOV;  Cofdand,  A  flWny 
tg  Me  AbMd  tt  ModoMaear,  London,  1822 :  Xllla,  SUtorn  tg  Jfodo- 
pOKor,  L(mdon,1838:  iiegneTeldeLacombe,roya0«d  ~ 


to 

Mada^iattar,  Ix>ndon.~iK»;  Wvw,  irodtuoa^ 
London,  1868;  Slbree,  Kaaaaiuear  a»d  m  PeopU,  London,  UTO; 
articles  m  Same  dei  J)e^  Mondet,lgn;  Tamtarany  A»driat%a  et» 
Madagaeear:  WMohvdetSoUShHitHKidaprieUtmiaiMKriUMat- 
gacbet,  Antaninarlro,  1875;  HuUeps,  "Mm  MohOm  te  JfadoAw- 
ear,  Lcmdon,  ISTfi;  Blanchard,  L'lle  de  Madaeateae,  Fails,  ifiK: 
Dahle,  JTodivaator  og  ebb  BAoere,  Christl^ia,  1876-78;  The  Aula- 
adttortm  Annual,  Hoe.  i.-v.,  187S-81 ;  and  Sibree,  Tkt  OmU  Afiiam 
Mmd,  London,  1880,  and  "  The  Arta  and  Commerce  of  Uadagas- 
car."  Jour.  8oc  ArU,  June  4, 1S8D. 

PUtpIoiw.— Houtman.  Spraak  ende  woord  boek  «t  de  Mateiaclie 
tnde  MaOagadcertehe  lofen,  Amsterdam,  1608;  Vogaae  de  C  «m 
Beewitixrk:  voeabuiairt  de  la  bmguepartte dons  rUeaaM-LaureKL 
Amsterdam,  1608:  Ueglser,  BeiehreAung  da-  MeMgen  *md  WeU- 
tenUtoiMot  Aw/  Madagatear,  with  dictionary  and  £alognes,  Al- 
tenburg,  1009;  JLtfhv^  OalBaquia lAsOHO-Ual^ii^ 
Frankfort,  IfOft:  Ghalland,  voetAulatrt  fnmoaUwslgaae  d  naf- 
gaeke  fraofaU,  Ce  de  France,  1778;  Probervflle,  DfOicmatn  fnm- 
caiMHadftMms,  8  rola.,  lie  de  France,  1809;  Ihunont  D'DrriUe, 
YSpge  de  la  Oorvette FAtlroiabe,  volumeon  "PhUologie,''  Paris, 
UtSt;  Freeman  and  Johns.  DUUonani  ta  Ihe  Jfafamanr  Lemgmagt 
(Sno.-Mal.  md  jraI.-JSkHr.}.  Anianinaitvo,  1S8K ;  Dalmond,  Voeabti- 
tairt  et  Oranmalre  jxw  to  loMua  Jliiteietec.  SU^ 
Ktra,  Bourbon,  UMS;  B.  0.  Mlsalonarfea'  ZMeOoimairt  Pramoai*- 
Maigache..  Reunion.  1868,and  DieUoMnairt  Maigaeh^^nmsaU,  B4- 
nnlon.  18»;  Van  der  Tnuk,  "Outlines  of  a  Oiammar  of  the 
Malagasy  Langiuge^"  JMr.  JItv.  Astot  fte^UaO:  Allloud.  «raa|. 
moire  Maloai&-BSn,  Antaninattvo,  1872;  W.  Z.  Oonalas,  CbacfM 
MrodueOM  to  the  ttttb  qf  tta  KUopMir  Lmgmage  a»  mokm  «■ 
Inertna,  Antan.,  1878;  Sewell,  ZHkebmary  mo.  w  MuL,  *irtfT*i. 
1876;  HarredeUarin,avMMia^JVatoadlli; Paris,  im  lAlrSSA 
»urteMoigaeKt,iimS»uaeeo9parledeiiamgum  JmmaUi,  IbOgadtt, 
et  JfoAWM,  Paris.  UTS;  Id.,  U  /anttn  d«i  BoOMt  OetmUtmei^ 
Paris,  U»:  Dahle,  Bpeeimme  cf  XaHagaeu  AflMors,  Antan.,  1877 
and  w.  E.  Oouains,  '^TheHal^asy  Language,"  In  aVuni.  iML 
Sim.,  1878.  Beaidea  these  there  are  several  nlnalde  p»en  by 
Dahle  In  the  yearly  numben  of  The  AntoMtnoHao  Atmmm  (onm, 
and  a  number  of  short  vocabularies  of  ooast  and  other  diauas  or 
Malagasy  in  the  notes  of  various  ezpl(»«toryJontnm  poUUiad 
at  Antaninarivo,  noUoed  btiow. 

SrientUe.-  General  and  Bataratargj—yinaau,  VemigtAlhdaaa^ 
ear,  Paris,  186fi ;  Gtriguet, " Excursion  snr  la Otite  Hoid-est dierll* 
de  Madagascar,"  AiO.  Boe.  Oiog.,  BepL  et  Oct,  18S7 ;  Omndldlar, 
'"MsdsgaBcar,"  BvIL  Soc  O&m.,  Aogost,  1871;  Id.,  "XxonnlOD 
chCi  lea  AntanoMS  ta^gi^"  BuO.  Boe.  GAw..  V^bL,1872;  Id. 
" Madagascar,"  Sua.  Soe.  Oiog^  AprU,  UTaTMullens, " OentnA 
Provinces  of  Madagaacar,"  Proe.  Sag.  Oeoa.  Boe,  January,  UQ&; 
filbree,  aoaOuaal  j&d^Mtaear,  Antan.,  IfiW;  Houlder,  AbrttsosC- 
Itadagaiear,  Antan.,  1877 ;  Richardson,  UghU  mdiSaadiNW  {South- 
west Madagascar),  Antan»  1677 ;  chap.  xL,  voL  L,  of  Wallace's 
Oeograahleal  Ditb:ibvUm  qf  Anfmale,  London,  1876  ;  8tbree.''Ob- 
serratfons  on  the  Physical  OeMrapby  and  Ge(dogy  of  Madagas- 
car," Nature,  August  U,1879;  Id., ''History  of  our  Geogra^Ioali 
Knowledge  of  t&dagaacar,"  Proe.  Sou.  Oeog.  8oe~(MobeT,W9; 
chap.  lix.  in  Wallace's  niand  Lffe.  London,  1»0;  Cowan,  SW 
Bdra  Land,  Antan.,  1881;  Id.,  "EzmoraUona  in  South  Madagas- 
car," Proe.  Boy.  Oeog.  Boe.,  Sept,  1»2.  The  best  geneial  map  of 
Madagascar  la  that  publiaed  by  Rev.  Dr.  Hullena  in  1879,  wfiloh 
Is  to  a  Urge  scale  (12^  miloa  to  the  inch),  and  Includes  almost 
every  Journey  made  up  to  that  date,  but  Is  somewhat  deficient  aa 
renrdis  the  delineation  of  the  pbvstoal  geography. 

2oo/om.— Elng, "  Insekten  von  MadagaAar,"ln  £9n.  AJL  dwIHa- 
smMAqiGm,  Beritii,  1882 ;  Bcdsduval,  JtaflieAitoaMibvfgtiadsJfiida- 
nuoor,  etc.,  Paris,  1888 ;  Owen,  Moiiogronk  on  Ike  Ai»<ve,  TiiWidfiii 
1868;  Vlnsou,  AraittfldM  dealln  Bmn&a,  ModtviiMxtr,  eio..  Fads, 
1868;  Bates,  "Natural  History  of  Madagascar,"  J>rQe.  2bel.  Ae, 
18SS;  Bclater,"  Mammals  of  Madaga8cai7^Qiuvi.Jb«r.ScC,  April, 
186i;  PoUen  and  Van  Dam,  JiedkercAsi  Is  de  MwlOfRUeor 
el  tet  iMpendaaMt,  5  vols-  Leyden,  1867  »q. ;  Hartlattbj  Die  VMI 
Madotusan  tmd  OCT  benocnbansa  Inidgrvppeik,  Halle,  1877;  "Be- 
llquiw  Rutenbe(Ktan»— Zoolqgle,"  in  the  Bremen  NalunMmem 
tax^tUehe  Ferefo,  April,  1881 :  auo  very  numerous  articles  on  Mada 
gaacar  animals,  birds,  etc.,  in  J^oe;  ZooL  Boe.,  1868-81,  and  in  Amn 
and  Mag.  qfNai  fliM.(1863-8L 

BotaKg.—T>a.  Petit  Thouars,  HUatre  dee  YtfOtoam  reeueSU*  mm 

U»  idee  de    .    .    .     HflAtgnmr,  P*rl«^  ^9tik ;  T  V\cam  VtmA^.^^ 

rlensls  fiagmeuta,"  in  Annato  des  Seleneet  Ifahiream,  A  ser.,  v<da 
vl.,  vlll.,  Ix. ;  Davidson,  "  Accoout,  Historical  and  Phyri<dogieal 
of  the  Madagascar  Poison  Ordeal"  iltmghMa  Venenlftua),  Jot^. 

AnaL  anaPkm.,  voL  vlii. ;  articles  on  foms  and  flowenng 
plants,  in  Ltm.  Boe.  Jsmr.—Bot.,  for  18B4, 1876, 1877, 1880 ; "  Bellqula 


As*oe..l88l. 

AfiMnwolMy.-OIiver,  "The  Hdvaa  and  other  Chaiacterlstio 
Tribes  of  Madanscar,"  Jout.  Avihrop.  M.,  1868;  Wakv"The 
Race  elements  of^s  Madecaaaes,"  /Md.,  1868 ;  MuUena,  "On  th* 
Origin  and  Pnwreas  of  the  People  of  Madagascar,"  loUL,  1S7S ; 
Wake. "  Notes  on  the  Origin  of  the  MalagSCT/'^f  Md.,  1881 :  ffitoee. 
"  Malagasy  Polk-Loie  and  Ftfflolar  Supemuons,"  JUfe-Istn  Acl 
lUeor^  1«0 :  Id.,  "te Orotoy, Bemat, X^psN^MdJUk-State tf  Ot 
Miiaffuv,  1882. 

BtagUme  fiHitory.— Freeman  and  Jolins,  ^orrattes  «/  the  Pertecu- 
tiorxM  ^  Us  Chrimme  in  Madagaaear,  London,  1840 ;  Ptout,  ifad»- 
poseor,  H»  JOiriont  and  ft*  Uimm,  London,  1868 ;  sills,  Madagae- 
car  BeeieUed,  London,  1867 ;  Id^  T%e  Martgr  Church,  London,  iSU ; 
"Religion  in  Madagascar"  (A  Quart  Bee.,  July,  1878;  and  3sn 
Ye^  Sevieu  iOmUm  Work  in  OmMCttm  wttk  Os  Zoiidoa  JHs- 
sfmory  Boeft^.  U7M0.  Antan..  USD.  (J.  &.  Jn.) 

MADDALONT,  a  dty  of  Italy  in  the  provinoe  ot 
Caserta  (Terra  di  Lavoro),  about  3|  miles  Bontheutof 
Gaaerta,  with  a  Btation  both  on  the  nilwi^  flnm 

1  [By  treaty  of  168&,  a  French  colony  was  establlsh«d  at  Dl^n-Suares  Bay  in  the  north  and  a  French  realdent-general  plaoeA 
at  the  capital  In  charge  of  foreign  aflUra.  Thla  piotecttwate  was  reoognlnd  In  1890  by  Great  Britain.— Am.  Sd.}  . 
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Gueita  to  BeDerento  and  on  thMt  from  Caserta  to  Avel- 
liao.    It  is  pretUly  sitaated  at  the  base  of  one  of  the 
hills,  the  tow  era  of  its  medinval  oastle  and  the 
dnucb  of  San  Michele  crowning  ti^e  heighto  above. 

fine  old  palace  of  the  Garaffiut,  onoe  dukes  of 
MaddalonL  the  old  oollefe  now  named  after  Giordano 
BmnOr  and  the  institute  for  the  sons  of  soldiers  (dating 
from  1859,  and  acoonunodataog  500  pupils)  are  the 
chief  points  of  interest.  In  1871  the  populittioD  was 
18,767.  About  2}  miles  to  the  east,  at  Vallc  di  Mad- 
daloni,  the  Caroline  aqueduct  (so  csJled  after  Charles 
IV.  of  Naples),  oooveying  the  water  of  the  'Bbumo 
to  Caserta  (a  distance  of  19  miles],  is  carried  across 
the  valley  between  Monto  Longano  and  Monte  Gar- 
cano  by  a  threefold  series  of  noble  arches  rising  to  a 
n^gbt  of  178  feet  The  work  was  designed  by  Lodo- 
▼ioo  Vanvitelli,  and  oonstraoted  between  1753  and 
1769. 

Ifaiddaloal  (In  medUevftt  docamenti  MaiaionHm,  Madalo- 
mmm,  and  Magdabmnm)  Ilea  on  the  Appian  Way,  and  is 
donbtftUlT  identified  with  Seasn^  Its  castle  and  walls 
•x«  probably  of  Lombard  origin.  The  flnt  ooant  of  Mud- 
daloni  was  invested  with  the  flef  in  14^,  the  fint  doke  in 
'156B.  In  1880  Qeneral  Bixlo's  Talnnteen  beat  the  rml 
Neapolitan  forces  at  Maddalooi.  See  A.  de  Beomont,  Z%« 
Oanifu     JToddotoii,  Bohn'a  aoiie^  1854. 

BCADDEN,  Sm  Faxonio  (1801-1873),  one  of  the 
first  paliBQgraphers  and  uitiquariee  of  his  time,  and 
Ibrneailjr  iwly  years  asastant  keeper  and  keeper  of 
mannaonpts  at  the  BritiBh  Muaenm,  was  bom  at  Potto- 
moQtli  on  Fdnvary  16, 1801,  die  Mm  of  an  officer  of 
Iriah  extraction.  From  his  eariiest  years  he  displayed 
a  Btoong  bent  to  linguistio  and  antiqnarian  studies.  In 
1825  he  was  engaged  in  collating  the  text  of  Csedmon 
for  the  tmiveruty  of  Oxford,  and  asensting  Dr.  Bliss  in 
editing  Blore's  Monumental  Semaint ;  in  tJie  following 
year  he  joined  Mr.  Bosooe  in  preparing  a  catalorae  of 
the  eari  of  Leioester'a  MSS.  at  Holkham,  which  was 
eompleted  in  oght  vohunee  fidio,  but  rranuns  unpidn 
liBhed.  In  the  same  year  he  was  engaged  by  Uie  Brit- 
ish Mnsenm  to  asnst  id  the  prepantton  of  uie  classed 
eatalogoe  of  printed  books  at  that  time  contemplated, 
and  in  1828  he  became  asustant  keeper  of  manuscripts. 
In  1833  be  was  knighted,  and  in  1837  sncoeeded  the 
Rev.  Jomah  Foishall  as  keep^  of  manuscripts,  which 
offioehe  oontinned  to  hold  until  his  retirement  in  1866. 
Notwithstanding  his  indefatigable  attention  to  his  offi- 
cial duties,  he  round  time  tor  a  great  amount  of  ex- 
ceedingly valuable  literary  work.  B^een  1828  and 
1838  he  edited  forthe  Boxburghe  Club  the  old  English 
romanoee  of  Mavdok  the  Dane  (disoovned  by  hiiuelf 
aaMmgdkoLandian  MS8.intheBodldan)and  WtUiam 
and  tne  Wenoo^^  and  the  old  En^ish  verrions  of  the 
Oetta  Roman&rum.  In  1839  he  edited  the  andent 
metrical  romances  of  Sjpr  Gatoayne  for  the  Bannatyne 
Ghib,  and  in  1847  Layamon's  Brut^  with  a  prosb  trans- 
latiraij  for  the  Society  of  Antiquaries.  In  1850  the 
ma^ificent  edition  of  Wickliffe's  tnmslations  of  the 
Scriptures  from  the  original  MSS.,  upon  which  he  and 
his  coadjutor,  Mr.  Fonhall,  had  been  engaged  for 
twenty  years,  was  published  by  tiie  university  of  Ox- 
ftnd.  In  1866-69  he  edited  the  ffutoria  Minor  of 
Matthew  Paiifl  for  the  Rolls  series.  In  1833  he  pre- 
pared the  literaiy  part  of  Mr.  Shaw's  work  on  lUvmi- 
aated  Ornament* ;  and  in  1850  he  edited  the  English 
translation  of  Silvestre'B  Unwenal  Ihlceoffravhy.  He 
had  {voMCtad  a  history  of  chess  in  the  Middle  Ages ; 
iK-heahu,  however,  and  other  causes,  prevented  the 
completion  of  the  woik,  He  died  on  March  8,  1873, 
bequeathing  his  journals  and  other  private  papers  to 
the  Bodleian  Ubrary,  where  ibey  are  to  remam  nn- 
opened  until  1920. 

Sir  Frederic  Madden's  attidnmeDti  were  great,  and  bis 
■errioeB  to  literatare  highly  dlstingnisbed.  He  was  per- 
Imj/e  the  first  palnognimeT  of  his  day,  and  as  keeper  of 
maaoseripts  was  most  imUoqs  and  indnstrioos,  imposing  a 
large  amonnt  of  manoal  as  well  as  Intellectual  labar  opon 
^'^■t1^'*'l  and  oontinnally,  although  too  often  nntaeoessftuly, 
lTrT*1"f  ttixDself  to  enrich  the  eoUaetltmi  eommltted  to  Us 
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care.  He  was  an  aoate  as  well  as  a  lalxnions  antiquary,  but 
rather  qnalifled  for  critical  than  for  original  reMareh,  and 
his  unaoquaintanoe  with  German  prevented  bis  lanUng 
high  as  a  pbilologer,  although  be  paid  mach  attentitm  to 
the  early  dialectical  forms  of  French  and  English.  His 
judgment  was  shown  in  the  snbatantial  valne  of  the  works 
edited  by  him.  WicklifTe'B  Bible  is  the  fint  English  Tor- 
sion; Lavamon's  BrtU,  a  aemi-Saxon  paraphrase  of  Uie 
Nonnao  Brut  of  Bobert  Wace,  unites  rwo  ages  of  English 
poetry,  is  an  inestimable  monument  of  Uie  language  at  the 
period  of  its  composition,  and  possesses  no  SEoall  poetical 
merit ;  while  Hav«lok  is  hardly  leas  important  in  a  phllo- 
logiG»  and  a  metrical  point  of  view.  The  first  Tolume  of 
bis  edition  of  Matthew  Paris  contains  a  valuable  critical 
introdnction,  and  the  third  a  biography  of  the  historian, 
with  an  estimate  of  bis  place  in  literatare.  Sir  Frederic's 
minor  contributions  to  antiquarian  research  were  exceed- 
ingly namerona:  the  best  known,  perhaps,  is  his  disserta- 
tion on  the  orthognphy  of  Sbaken>eara's  name,  wblch, 
mainly  on  the  strength  of  the  Florlo  aatognph,  be  con- 
tends sbonld  be  "  Shakspero."  This  mode  of  spelling  has 
been  stlopted  by  the  New  Shakspere  Society.  It  is  not  gen- 
erally known  that  Sir  Frederic  was  the  first  todiscover  the 
"Perkins"  forgeries  in  the  duke  of  DeTonsbire  folio  ShoJbe- 
wpeare,  i^tbough  private  considerayons  induced  him  to 
leave  the  ftirtber  eincidatioa  of  the  matter  to  otbcia.  He 
also  promptly  detected  the  ftbricatums  of  the  Oreek  8i- 
monides,  which  had  imposed  upon  some  of  the  first  seh<daa 
in  Ger^an;]^ 

MADDER,  or  Dtkb'b  MaddeBj,  is  the  root  of  Rh- 
bia  tinctorum,  L.,  aud  perhaps  of  R.  pereprrina,  L., 
as  well,  both  oetng  £hircj>ean ;  but  R.  cormYolia,  L., 
and  periiape  Mta^itta,  Hozb.,  a  native  oi  the  moan- 
tains  of  Nepal,  Bengal,  Japan,  et&,  snpply  the  Indian 
madder  or  mamit  (see  Pickering,  Chron.  SitL  of  Pit 
421;  Dmry,  Plants  of  Indian  Rulnaia 

a  genus  of  about  thirty  species  of  the  tribe  Galieas  of 
the  order  Rvbiaceae^  and  much  resembles  the  fiuniliar 
Ckdiums.,  e.g.^  the  lady's  bedstraw  and  cleaver  of  Eng- 
lish hedges,  having  mmilariy  whoried  leaves,  but  the 
parts  of  the  flowers  are  in  fives  and  not  fours,  while 
the  fruit  is  somewhat  fleshy.  The  sole  British  apede» 
is  Rvbia  perearmoy  L.  The  use  of  Madder  appean- 
to  have  been  known  fnm  the  eariiest  times,  as  oloth 
dy  ed  witii  it  has  beoi  found  <m  the  Egyptian  mum- 
mies. It  was  the  ipeMimnv  used  for  dyemg  die  doaks- 
of  the  libyan  women  in  the  days  of  Herodotus  (Herod. , 
iv.  189).  It  is  the  ifnOfMawv  of  Diosoorides,  who- 
speaksof  ita  cultivation  in  Ouia  (iii.  160),  and  of 
Hippocrates  (Ge  Morb.  Mul,  i.),  and  the  Rvbia  of 
Pliny  (zix.  17),  (see  Hokering,  p.  275).  Rvbia  tino- 
torum,  L.,  a  native  of  western  Europe,  etc,  has  been 
extensively  cultivated  in  South  Europe,  France,  where- 
it  is  oalled  garcmce,  and  Holland,  and  to  a  small  extent 
in  the  United  States.  Larm  quantities  have  been  im- 
ported into  England  from  Smyrn^  Trieste,  Leghorn, 
etc.  The  cultivation,  however,  is  decreasing  since  ali- 
zarin, the  red  coloring  prindple  of  madder,  has  been, 
made  artifid^  (see  Alizabin).  Madder  was  em- 
ployed medidnally  by  the  andents  and  in  the  Middle 
Asm.  Gerard,  in  1597,  speaks  of  it  as  having  been 
cultivated  in  many  ^^ardens  in  his  day,  and  describet^ 
its  supposed  many  virtues  {fferboR,  p.  960) ;  but  the 
influence  of  madder  over  the  system  is  now  believed 
to  be  exceedingly  slight  Ita  most  remarkable  physio- 
logical effect  is  that  of  ooloring  red  the  bones  of  ani- 
mals fed  upon  iL  as  also  the  daws  and  beaks  of  birds, 
lliia  appears  to  be  due  to  the  chemical  affinity  of  phos- 
phate of  lime  for  the  coloring  matter  (Peretra,  Mat 
lied.,  vol.  it  pt.  ii.  p.  52).  Rvbia  cAtZnuu,  MoU  has- 
been  used  for  dyeing  rdd  from  time  immemorial  (Pidc- 
ering,  p.  661).  The  chav-root,  which  fiunishee  a  red 
dyeinGonnnandel  avdouL6rput8ofLidia,isobtuned 
from  Hedyotis  umhdlata,  Lam.,  of  the  same  fimily  as 
madder  (pruiy,  p.  366). 

MADEIBA.   The  Madeiras,  a  group  of  islands  in 
the  North  Atiantio  Ocean  bdooging  to  Por^  TiatellL 
tugal,  conaist  of  two  inhabited  iuands  named 
Madeira  and  Porto  Santo,  and  three  uninhabited  rooks, 
named  oolleetively  the  Desoti^   EWiehal,  Uie  oa|Ht«l 
of  Maddia,  is  on  the  soaUi  oosst  of  the  prindpal 
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Uand,  in  32"  37'  45"  N.  l»t.  16°  65'  20"  W.  long. 
It  is  about  360  miles  from  the  coast  of  Airioa,  535 
miles  from  Lisbon,  1215  &om  Plymouth,  240  from 
Teneriffe,  and  480  from  Santa  Maria,  the  nearest  of 
ifae  Azores.  Funchal  is  connected  by  Uie  Brazilian 
«ubmarino  telegraph,  which  belongs  to  a  British  oom- 
panyiwith  Idsoon  on  Uie  one  hand,  and  on  the  other 
iriwBraxiL 

Madeira,  the  largestislandof  thegroup,  hasalcngth 
•of  SOgeographiddmiles,  an  extreme  breadtn  of  13  miles, 
and  a  coast*line  of  80  or  90  miles.  Its  longer  axis  lies 
east  and  west^  in  which  direction  it  is  traversed  by  a 
mountain  chain,  the  backbone  of  the  island,  having  a 
mean  a  titude  of  4000  feet,  up  to  which  many  deep 
ravines  penetrate  from  both  coasts,  rendering  travel- 
ling b^  land  from  place  to  place  a  very  temous  and 
fatigumg  labor.  Hoo  Kuivo,  the  highest  summit, 
stands  in  the  centre  of  the  island,  and  has  a  height  of 
6100  feet,  but  some  of  the  aclja^t  summits  are  veiy 
little  lower.  The  depth  and  nanowness  of  ravines, 
dieloftinesB  of  the  ragged  peaks  tliattowerabove  tbenij 
the  bold  precipices  qf  the  coast,  and  the  proximity  of 
4he  sea  afford  many  scenes  of  picturesque  beauty  or 
striking  grandeur  which  are  continuallv  changing  in 
<ciianeter  as  the  traveller  advances  on  ms  wi^.  The 
greater  part  of  the  interior  b  uninhalnted,  for  the 
towns,  villages,  and  scattered  huts  lie  either  at  the 
mouths  of  ravines  or  upon  the  lower  slopes  that  extend 
from  the  mountains  to  the  ooast  The  ridges  between 
the  ravines  usually  terminate  in  lofty  headltuads,  one 
of  which  has  the  height  of  1920  feet,  and  much  of  the 
coast  is  bound  by  predpioea  of  dark  basalt.  The  north 
■ooaa^  having  bean  more  exposed  to  the  erosion  of  the 
sea,  a  on  the  whole  more  predpitona  than  the  south 
■ooast,  and  presents  eTeiywbere  a  wilder  aspect  On 
the  south  tnore  is  left  very  little  of  the  indigenous  for- 
-est  which  once  dothed^the  whole  island  and  gave  it  the 
«ame  it  bears  (Madura,  from  materia,  wood)^  but  x>n 
the  north  some  of  the  vall^  still  contain  native  trees 
of  fine  gTowdi.  A  long,  narrow,  and  comparatively 
low  rocky  promontory  forms  the  eastern  extremity  or 
the  island,  and  hereisto  beseen  a  tract  of  calcareous 
sand,  known  as  the  Fossil  Bed,  oontmning  land  shells 
and  numerous  bodies  resembling  the  roots  of  tre^ 
probaldy  produced  by  infiltration.  Upon  an  islet  off 
this  promontory  stands  the  onl^  lij^thonae  of  the 
group.  It  has  a  flashing  light  viable  at  the  distance 
•of  25  miles  in  dear  weather. 

Matory.— It  has  been  co^ectured,  but  on  insuffident 
■evidence,  that  the  Phoenidans  discovered  Madeira  at 
a  very  early  period.  Pliny  mentions  certain  Purple  or 
Mauretanian  Islands,  the  position  of  which  with  ref- 
erence to  the  Fortunate  Islands  or  Canaries  mi^ht  seem 
■to  indicate  the  Madeiras.  There  is  a  romantic  stoiy, 
of  doubtful  truth,  to  the  effect  that  two  lovers,  Robe^ 
Maobmi  and  Anna  d'Arfet,  fleeing  from  England  to 
France  in  1346,  were  driven  out  of  their  course  by  a 
violent  storm,  and  cast  on  the  coast  of  Madeira  at  the 
place  sttbsegiuntly  named  Madiico,  in  memory  of  one 
of  them.  On  the  evidence  of  a  portulano  dated  1351, 
nrenrred  at  Floren<»,  it  woold  appear  that  Madeira 
had  been  disoovered  long  previous  to  that  date  by 
Portuguese  vessels  under  Qonoese  captmns.  In  1419 
two  of  the  captains  of  Prince  Henry  of  Portugal  were 
driven  by  a  storm  to  the  island  called  by  them  Porto 
Santo,  or  Holy  Port,  in  gratitude  for  their  rescue  from 
shipwreck.  The  next  year  an  expedition  waa  sent  out 
to  colonize  the  island,  and,  Madeira  being  descried,  they 
made  for  it,  and  took  pomession  on  behalf  .of  the  Por- 
tuguese crown.  The  islands  were  then  uninhabited. 
For  the  sixty  years  intervening  between  1580  and 
1640,  Madeira,  with  Portugal  itself,  was  under  Span* 
jdi  rale.  In  1801  British  troops  oooupied  the  idand 
tta  a  few  months,  commanded  oy  General  Bereaford, 
«nd  it  was  agun  under  the  British  flag  from  1807  to 
to  1814.  Madeira  is  now  a  province  and  an  integral 
put  of  the  Portogoese  kin|;aom,  entitled  to  send  a«p- 
«tiee  to  the  Cottm  assembbng  at  Usbon. 


Inhabitemta, — The  inhabitants  are  of  Portugoew 
descent,  with  probably  some  intermixture  of  Mooii^ 
and  Negro  blood  amongst  the  lower  classes.  The  dress 
of  the  peasantry,  without  bein^  picturesqne,  is  pecu- 
liar. Both  men  and  women  in  the  outlying  countiy 
districts  wear  the  com^nifa,  a  small  cap  made  of  Uuo 
cloth,  in  shape  something  like  a  funno,  with  tho  pipe 
standing  npwards.  The  men  have  trousers  ci  lin^ 
drawn  tight,  and  terminating  at  the  knees ;  a  ooaxse 
shirt  enveloping  the  upper  »urt  of  ^eir  person,  oor- 
ered  by  a  short  jacket,  completes  their  atbrejwith  the 
exception  of  a  pair  of  rough  yellow  boots.  The  wom- 
en's outer  jjarments  consist  of  a  gaudilv  colored  gown, 
made  from  island  material,  with  a  small  cape  of  coarse 
scarlet  or  blue  woollen  doth.  At  the  end  of  1881  the 
inhabitants  of  Madeira  numbered  131,906  persons,  the 
females  exceeding  the  males  by  7060.  The  population 
increases,  notwithstanding  the  emigration  to  Demeraxa 
and  the  Hawaiian  Islands  that  occasionally  takes  plaoa. 
There  is  strong  reason  for  thinking  that  the  idands  an 
too  densely  peopled,  oonddering  the  small  proportioa 
which  oultinUe  ground  bears  to  the  whole,  and  the 
genera]  want  of  capital  .  .  ,  . 

Govamtnent. — ^The  administration  of  affairs  is  in  the 
hands  of  a  dvil  governor  appointed  by  the  crown,  un- 
der whom  is  a  military  officer  in  command  <h  the 
troops,  which  consist  of  a  battalion  of  in&ntiyf  a  de- 
tachment of  artillery,  and  some  militja.  The  law  of 
Portogal  is  administered  b;^  four  chief  judges,  eaoh  of 
whom  nas  a  separate  division  {oomarca)  of  the  island 
in  his  jurisdicUoQ,  within  which  he  tries  both  dvil  and 
criminal  cases  with  the  assistance  of  a  juiy.  Magjs- 
txates  elected  by  the  peode  decide  minor  oust.  For 
mnnidpal  purposes  the  island  is  divided  into  nine  dia- 
tricta,  called  concdhm  (Porto  Santo  finrnin^;  a  tenth), 
each  of  which  has  its  popularijr  elected  mnmdpal  cham- 
ber, whose  duty  it  is  to  repair  the  roads,  hght  wad 
cleanse  the  towns  and  villages,  eta  The  chief  police 
magistrate  of  each  district  is  the  admMiMtrador^  iriko 
'  by  the  central  Governments   A  bishop  is 


is  appoi 

at  the  head  of  the  dergy,  his  cathedral  bdng  at  P^in- 
chaL  There  are  fort^-eight  parishes,  each  with  ita 
church  and  reddent  pnest.  Roman  Gatholidsm  is  iha 
established  fbim  of  religion,  bat  othan  are  nov  tder- 
ated. 

Education,— lav  all  children  of  a  oertua  age 
shotdd  be  sent  to  lohool,  bat  this  regiulation  is  not 
strictly  enforced,  and  only  a  small  fraction  of  Uie  total 
number  actually  receive  instruction.  The  chief  educa- 
tional establishment  is  tl^e  L^o  at  Funchal,  where 
there  are  seven  professors  paid  by  the  Government. 
In  1881  the  pupils  at  this  establishment  were  two  hnn- 
dredand  fifty  in  number.  There  is  a  seminaiv  for 
young  priests,  and  a  number  of  public  primary  sdioola 
are  scattered  over  the  island. 

AgricuUurt, — Until  recently  a  considerable  portum 
of  the  land  was  strictly  entuled  in  the  families  of  the 
landlords  (^mor^ro^),  but  entuls  have  been  abolished 
by  the  leguUtore,  and  the  land  is  now  abaolutdy  fiveu 
Owing  to  the  irremediable  difficulties  of  the  sorfiue, 
tbe  roads  are  bad,  except  in  the  neighborhood  of  the 
capital.  A  defident  supply  of  water  is  anotho*  great  ob- 
Btade  to  the  proper  cultivation  of  the  land,  and  the  rocky 
nature  or  steep  indin^on  of  the  upper  parts  of  the 
i^ands  is  an  effectual  bar  to  all  tilh^e.  An  incrediUe 
amount  of  labor  has  been  expended  upon  the  so^ 

Eartly  in  the  erection  of  walls  intended  to  prevent  its 
eing  washed  away  by  the  rains,  and  to  build  up  Uie 
plots  of  ground  in  the  form  of  terraces,  so  as  to  kssen 
their  slope.  Water-courses,  too,  have  been  constructed 
for  purposes  of  irrigation,  without  which  at  regular 
intervals  the  idand  would  not  produce  a  faondndtli 
pari  of  its  present  yicU.  These  waterHjourses  oiip- 
nate  lugh  up  in  the  ravines,  are  built  of  masonry  or 
driven  through  the  rode,  and  wind  about  for  mileB 
until  they  reach  the  cultivated  land.  Some  of  them 
are  Imjught  by  tunnels  from  the  north  »de  of  die 
island  through  the  oentral  crest  of  bill  Hm  water 
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41)01  oonveyed  is  carefully  dealt  out  aooording  to  the 
ri^ta  of  wish  oooupier,  vbo  takes  hb  turn  at  die  run- 
ning itreaiii  for  so  manv  hours  in  the  day  or  nipht  at 
a  tune  notified  to  him  Deforehand.  In  this  climate, 
flowing  water  has  a  saleable  value  as  well  as  land,  for 
the  latter  is  nseleas  without  a  snppty  of  the  former. 
The  agncultural  impiements  em^yed  an  of  the  rudest 
kbd,  and  the  syBtem  of  oultivatum  is  extremely  prinu- 
tirau  Very  few  of  the  ooonpiers  are  Uie  ownuB  of  the 
land  they  cultivate-;  but  tSi^  are  almost  invariably  tJie 
owners  of  the  walls,  oottaxes,  and  trees  standine 
thereon,  the  bare  land  alone  Beloneing  to  the  landlord. 
Hie  tenant  can  sell  his  share  of  the  property  without 
^e  ooDsent  of  the  landlord,  and  if  he  does  not  so  dis- 
pose of  it  that  share  pasees  to  his  heirs.  In  thb  way 
tiie  tenant  practicall;ir  m^oya  fiidty  of  tenore,  for  the 
landlord  is  seldom  m  a  position  to  pay  the  price  at 
which  the  tenant's  share  u  valued.  Money  rente  are 
nre,  the  m^taver  system  nwulating  almost  uuiverBaUy 
tlw  relations  between  landlord  and  tenant;  that  is, 
the  tenant  pays  to  the  owner  a  cortun  portion  of  the 
produce.  uBuaily  one-half  or  one-third.  The  holdings 
are  nsnuy  very  small,  rarely  U^er  than  one  man  can 
eultivate  with  a  little  oocasional  assistance.  Meadows 
and  pastures  are  seldom  to  be  met  with,  the  cattle 
being  stall-fed  when  not  feeding  on  the  mountains. 
Hotses  are  never  employed  for  drauKht.  all  labor  of 
that  kind  being  done  by  oxen,  of  whioh  there  is  an 
•mple  supply. 

The  two  staple  productions  of  the  soil  are  wine  and 
flogar.  The  vme  was  introduced  from  Cyprus  or  Crete 
soon  after  the  discovery  of  the  island  by  the  Portu- 
guese, but  it  was  not  activdy  cultivated  until  the  early 
part  of  the  16th  centonr.  The  vin^  after  having  been 
totally  destroyed  by  the  oidium  disease,  whidi  made 
its  fint  appeanuoe  in  the  island  in  1852,  wen  re- 
ohmted^  and  in  a  ftw  years  wine  was  agun  made. 
The  disease  is  now  kept  m  check  by  the  fipplioataon  of 
sulphur,  whidi  has  the  effect  of  increasing  ih»  quan- 
tity of  firuit,  while  it  shortens  the  life  oi  the  plant 
The  phyllozm  has  also  made  its  way  to  the  island, 
and  every  vineyard  in  Maddra  is  more  or  less  affected 
by  it.  The  wine  usually  termed  Madeuu,  and  known 
in  the  trade  as  "  liondon  particular,"  is  made  from  a 
mixture  of  black  and  white  grapes,  which  are  also 
made  separately  into  wines  called  l^ta  and  Verdelho, 
after  the  names  of  the  grapes.  Other  high-class  wines, 
knqnra  as  Bual,  Serdal,  and  Mabns^,  are  made  fttnn 
Tsriedes  of  beanng  the  same  names.   The  oc- 

pa^td  Madeira  isaatrong-bodied  wine  of  fine  bouquet 
and  excellent  auality,  bat  of  late  years  it  has  gone  out 
of  fidbion  in  ^gland,  the  lighter  wines  of  France  and 
Ottmany  having  to  a  certain  extent  supplanted  it. 
Taking  Ae  four  yeaiB  1878-1881,  the  average  (juantity 
annuafiy  exported  was  3045  pipes,  each  of  92  imperial 
gallons.  It  is  not  usual  for  the  merchant  to  possess 
fineyards  of  his  own.  The  vines  are  cultivated  by  the 
peasants  in  their  small  patches  of  land,  and  the  gene- 
ral rule  is  for  the  merchant  or  wine  manufacturer  to 
haj  the  mu^  fi'om  them,  and  to  have  it  oonvey^  as 
it  vamm  fiom  the  press  direot  to  his  store,  whrae  the 
ptoeesi  fennentation  and  the  subsequent  treabnent 
axe  carried  on  from  first  to  last  under  nis  own  eye. 

Tbe  sugar-oane  is  sud  to  have  been  brought  from 
&aiy  about  1452,  and  in  counie  of  time  its  produce 
becaine  the  sole  atopic  of  the  island.  The  cultivation 
languished,  however,  as  the  more  abundant  produce 
of  tropical  countries  came  into  the  European  market, 
and  sugar  had  long  ceased  to  be  made  when  the  de- 
fllraotion  of  the  vines  compelled  the  peasants  to  turn 
Huat  attention  to  other  things.  Its  culuvatiou  was 
resumed,  and  sugar  machinery  imported.  In  1881 
about  6515  owts.  of  sugar,  valued  at  £14,452,  were  ex- 
jKHTted.  A  oonnderaUe  quantity  of  spuit  is  made  by 
the  distination  of  die  jiuce,  or  of  the  molasses  left  after 
CEtneting  the  sugar,  and  this  is  consumed  on  the 
idand,— net  an  unmixed  benefit  to  the  {)eopIe,  for  iu- 
kmpoate  hatati  have  greatly  inereased  siaoe  they 


have  been  sulyeoted  to  the  temptation  of  cheap  spirits. 
The  cane  does  not  flourish  here  as  luxuriantljr  as  within 
the  tropics ;  still  in  localities  below  1000  feet,  where 
thrae  is  a  good  supply  of  water,  it  pays  the  cultivator 
well. 

The  gram  raoduced  on  theisIaad(i>rinoipalIy  wheat, 
barleyi  and  ludian  com)  is  not  sumdent  for  the  ooq- 
Bumption  of  the  people.  The  common  potato,  sweet- 
potato,  and  gourds  of  various  kinds  are  extrasivdy 
grown,  as  weU  as  the  Coloeana  eieuZento,  the  kcUo  of 
the  Padfio  islandeia,  tin  root  of  whidi  yields  an  is- 
mpid  food.  Most  or  the  oommon  taUe  vc^aUes  of 
Europe-^cabbages,  carrots,  onions,  beans,  pease,  eta- 
are  plentiful.  Besides  apples,  pean,  and  peaches,  all 
of  poor  qualitv,  oranges,  lemons,  guavas,  mangos, 
loquats,  oustard-apples,  figs,  bananas,  and  pine-apples 
are  produoed,  the  last  two  forming  articles  of  export 
to  ue  London  market.  The  date-palm  is  oocamoni^ 
seen,  but  ita  fruit  is  acazoely  edible.  On  the  hilb 
large  quantities  of  the  Spantdi  chestnut  afford  an  item 
in  uie  food  of  tiie  common  peopl&  A  little  tobacco  is 
grown,  and  is  made  up  into  dgus  of  inferior  quality. 

Trade  andeommerce.  — ^Bxcepting  sugar  and  tobacco, 
the  manufactures  are  inognificant  Coarse  linen  and 
woollen  artides  and  boots  and  shoes  are  made  for 
island  use.  A  good  deal  of  needlework  embroidery  is 
made  by  the  women  in  and  about  Funcbal  for  exportar 
tion.  Baskets,  churs,  eta,  of  widcer  work  are  also 
exported.  Aooording  to  omdal  returns  the  total  value 
of  exports  in  1881  was  £134,000,  whilst  the  imports 
from  foreign  countries  amounted  to  £175,000  (includ- 
ing £128,500  from  the  United  Kingdom),  and  the  im- 
ports from  Portugal  and  the  Azores  to  £112,800; 
The  prin<ripal  impwts  were  textile  fabrics,  hardware, 
gpAUt  salt  ash,  saiL  tea  and  ooffee,  tobacco,  cask  staves, 
timber,  and  petroleum  (the  last  three  artides  ooming 
f^m  America).  The  duties  levied  at  the  dustom- 
house  amounted  in  the  same  year  to  about  £41,000. 
In  the  course  of  the  year  710  merchant  vessels  entered 
the  port,  but  more  than  half  of  these  were  English 
steamers  calling  on  their  passage  to  and  from  the  west 
coast  of  Africa,  the  Cape  of  Good  Hope,  or  BrasiL 
The  number  of  Portugue^  vessels  was  only  113. 

There  is  a  local  bank  at  Funcbal,  and  also  a  branch 
of  the  Bank  of  PortugaL  The  English  merdiants  act 
as  bankers  for  visitors,  and  bills  or  checks  can  htt  negp- 
tiaJUd  through  them.  Accounts  are  made  out  in  reis, 
an  imaginary  ooin,  4600  of  which  are  ei||nal  .to  the 
pound  steriing,  and  1000  form  tJie  mUm  or  doUai^ 
equal  to  48.  S^d-  The  coins  in  oironlation  are  of 
British  gold  and  Portuguese  ulver,  the  latter  in' 
pieces  of  50,  100,  200,  and  500  reis,  the  coinage  being 
dedmal.  The  French  dedmal  syst^  has  been  oAah- 
lished  here  as  in  Portugal.  Madeira,  as  a  province 
of  Portugal,  has  the  benefit  of  the  regulations  of  the 
International  Postal  Union.  Consuu  from  Qr^ 
Britain  and  other  European  states,  as  well  as  from  the 
United  States  and  Brazil,  reside  at  Funcbal  Lines 
of  steamers  from  Liveipool  to  the  British  colonies  on 
the  weet  ooast  of  Africa,  and  from  London  and 
I^ymouth  to  the  Oape  of  Good  Hope,  touch  at  Ma- 
deira,  both  on  th«r  outward  and  homemud  voyages. 
There  is  steam  communication  with  lisbon,  and  also 
with  Brazil,  the  Cape  Verds,  the  Canaries,  and  the 
Azores  (St.  Michael's),  as  well  as  with  Antwerp.  A 
large  coal  depot  for  supplying  the  steamers  has  been 
estabUsbed  at  Funcbal  by  a  firm  of  British  mer* 
chants. 

Funcbal,  the  capital  of  the  archipelago,  lies  on  the 
south  coast  of  Madeira,  and  has  a  population  of  about 
18,000  peiBons,  the  immediate  neighborhood  being 
inhabited  by  neariv  as  manv  more.  It  is  seen  to  great 
advantage  from  tne  bay^  lying  on  its  curving  snoiet 
and  baofced  by  an  ampmtAeatra  of  lof^  monntunsi 
some  of  them  4000  ftet  in  hn^t  Numennis  wtm- 
try  houses  {gumtaa)  with  terraced  gardens,  and  nn^ 
rounded  by  vmepids  and  patches  oi  sugar  cane,  adorn 
the  dopes  and  give  an  air  of  cheerftilness  to  the  land- 
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soape.  A  uutU  fort  on  an  isolated  rook  dose  to  the 
shore  oommanda  the  bay  with  ita  canDon,  and  there  is 
a  much  larger  fortress  on  an  eminence  behind  the  dty. 
There  are  no  faoiUties  for  landing  either  pasBenjgets  or 
gnods,  nor  is  there  any  dock  tor  Tesaeui,  which  are 
obliged  to  remain  in  Uie  open  roadstead,  where,  how- 
ever, the  anchorage  is  good.  Vesaela  are  protected 
from  all  winds  except  that  from  the  south,  which, 
when  Uowing  with  violence,  oocaaonaUy  drives  those 
on  sh<»0  that  do  not  dip  their  cahlee  in  good  time,  and 
take  to  the  open  sea.  The  priodpal  edifices  in  the 
dty  are  the  cathedral  and  the  churches,  none  of  whidi 
deserve  much  notice,  (he  governor's  reddenoe,  a  aeml- 
oasteDated  buildmg,  and  the  subc^tial  custom-house. 
The  stieets  are  for  the  most  part  narrow,  but  fairiy 
dean,  vaved  with  small  stones,  without  side-walks  and 
lighted  at  night  by  petroleum  lamps.  There  are  two 
pnbUc  walks  planted  with  trees,  and  a  garden  of  small 
extent,  but  rendered  ga^  with  flowering  plants  which 
would  need  protection  m  England.  Hiere  are  also 
fountains  of  good  water,  a  large  hospital,  a  poor- 
house,  and  an  unsightly,  ill-managed  jail.  The  late  em- 
press of  Brazil  buUt  a  spadous  and  handsome  hospital 
dose  to  the  town  &x  the  reoeption  of  twen^-fonr  oon- 
snmptive  paUents  of  PortnOTeee  or  Brazuiao  birliL 
The  entrances  of  some  of  thelarger  houses  are  through 
great  gates  into  a  paved  vestibule,  from  which  a  double 
night  of  stiurs  ascends  to  the  prindpal  rooms.  The 
shops  are  poor  and  without  display.  The  windows  on 
the  ground  floor  of  the  dwelling  houses  are  filled  with 
stout  iron  bars,  which  give  a  prison-like  air  to  the 
streets.  Three  streams  oome  down  from  the  hills  fuid 
run  across  the  town  at  the  bottom  of  deep  channels, 
which  in  summer  are  dry,  because  the  water  is  diverted 
higher  up  for  inigation  purposes.  Convenient  mar- 
ket places  have  beoi  oonsteucted  for  the  sale  of  meat, 
vegetables,  and  fish.  Vegetables  and  fruit  are  abund- 
ant but  not  of  the  first  quality.  Fish  is  plentiful 
and  cheap  when  fishing  is  posdble,  and  fresh  fish  forms 
with  salted  ood  and  herrings  an  important  item  in  the 
fi>od  of  the  iihuklen.  Butcher  meat  is  &iriy  good, 
with  the  eneptioa  of  the  mutton,  which  is  vezy  in- 
ferior. 

The  affairs  of  the  d^  are  managed  bf  a  mnnidpal 
chamber  of  seven  persons  with  a  president.  Their 
revenue  is  derived  from  Imposts  on  grun  and  salt  im- 
ported, and  froA  duties  on  fresh  meat  and  fish  spld  in 
the  open  market,  on  wine  exported,  on  houses,  and  on 
persons  oanying  on  trade  or  busineBs.  It  is  expended 
principally  on  the  lighting  and  repuring  of  the  streets, 
and  the  maintenance  of  markets  and  poblic  gardens. 

Wheel  carriages  are  not  in  nse ;  and  all  heavy  arti- 
des  an  transported  dther  on  the  backs  of  mules  or 
upon  rude  wooden  dedgee  drawn  by  bullocks.  When 
hoTses  are  not  employed,  locomotion  is  effwted  either 
by  means  of  hammocks,  or  by  buUook  cars.  The  ham- 
mock is  a  piece  of  stout  canvas  gathered  up  and 
secured  at  each  end  to  a  long  pole  carried  by  a  couple 
of  bearers.  In  place  of  cabs,  curtained  cars  on  dedgea, 
made  to  hold  four  persons,  and  drawn  by  a  pair  of 
bullocks,  are  employed.  They  are  convenient  enough, 
but  the  rate  of  progress  is  venr  dow.  The  common 
people  carry  heavy  burdens  on  the  head  and  shoulders. 
Buon  aids  as  whedbaxrowa  and  trucks  are  entirely  re- 
jected. 

A  few  daily  and  weekly  newspapers  are  published 
at  Fonchal,  but  the^  are  small  sheets,  and  their  dr- 
onlation  is  very  limited.  In  a  room  of  the  building 
occupied  bv  the  munidpal  chamber  there  is  a  collec- 
tion of  booKS]  numbering  about  2800  volumes,  accesd- 
ble  to  the  publia  The  Portuguese  have  a  dub,  which 
has  a  large  house  containing  a  ball  room,  card  rooms,' 
and  a  billiard  room,  but  no  library. 

The  wine  trade  attracted  several  British  merchants 
in  the  last  century  to  take  up  their  reddence  at  Fun- 
dial,  where,  notwithstanding  the  decrease  of  that 
tnda,  there  was  in  1881  a  resident  British  popnlatiou 
of  906  pttKHis.   A  ehurdi  has  been  built  when  a 


reddent  chaplain  oonduota  the  services  of  the  ^"fijj**** 
Established  Church,  and  the  Presbyterians  of  the  EVee 
Church  of  Scotland  have  also  erected  a  place  of  wop* 
diip.  The  British  community  have  formed  a  ceme- 
tery, which  is  kept  in  admirable  order.  The  English 
Club,  to  which  strangers  con  snfasoribe,  bos  a  Imaiy 
of  5000  volumes  and  a  Irilliard  taUe^ 

CUmaU  and  Jfafsorelonr.— The  following  Teenlts  liavr 
been  derived  from  obsenratlotu  made  for  a  ■erlea  of  elj^ 
yean  at  the  Government  observatOTy,  Fnnohal,  wUeh  has 
a  height  of  SO  fbet  above  the  sea.  The  maaa  uuuul 
barometrical  premie  was  30.14  inches.  The  nuan  annua) 
temperatare  ww  Fahr.,  the  highest  point  during 

the  eight  yean  having  been  90.3**  Fahr.  and  the  Ir'weafe 
ABSSf*  Faiu.  The  two  hottest  months  are  AugoBtond 
September,  when  the  meay  temperature  was  72.68"  Fahr. 
Tm  three  eaiAeat  mcuths  axe  January,  Fehraaiy,  ant 
Haroh,  their  mean  temperature  being  Fahr.  The 

mean  tempera  tare  of  the  six  months  November  to  April 
was  61.8°  Fahr.  The  mean  tempentnreof  winter  (Deoem- 
ber  to  Febntarj)  was  61" ;  of  spring  (March  to  Hay)  ; 
of  cnmmeT  (June  to  Angnit)  'fOS' ;  of  autumn  (September 
to  November)  68il°.  The  mean  number  of  days  In  the 
year  on  whitdi  rain  fell  was  60i.  Tha  distribution  of  rain 
throuh  the  months  from  October  to  Ifayvaries  a  gooA 
deal,  out  the  wettest  montiis  are  nsoallj  sovember,  De- 
cember, JantuuT,  and  Uaieh.  Taking  a  aeries  of  twdv* 
years'  observations,  the  mean  annual  rainfhU  was  30i 
tnchee,  the  extremes  being  16  and  49.16  inchea.  The  mean 
daily  range  of  the  thenoMneter  ftom  8  am.  to  6  p.ik. 
during  the  six  months  November  to  April  is  about  AJ* 
Fahr.,  but  taking  the  twenty-four  boon  tiie  mean  iaSix 
range  is  about  ICr*. 

The  remarkable  mildness  both  in  summer  and  winter  of 
the  climate  of  Kadeiza,  though  tt  lies  tmly  lO**  norOk. 
of  the  Troplo  of  Cancer,  is  owing  to  its  being  somnnded 
by  a  great  ocean,  ftom  which  the  atmoaphere  obtains  ft 
large  supply  of  watery  vapor.  The  mean  humidity  of  tha 
air  is  aliont  75  (satuntion—lOO).  The  prevalent  winds  am 
those  tliat  blow  from  the  north  or  Artan  a  few  points  east 
or  weet  of  north,  but  these  winds  are  much  mitigated  on 
the  south  coast  l>y  the  central  n^jt»  of  mountains.  Hie 
west  wind  nnially  brings  rain.  That  from  the  east  is  » 
dry  wind.  A  hot  and  dry  wind,  the  Utte  of  the  natives, 
occasionally  blows  from  Oie  east-eontheast,  the  direction 
of  the  Great  Sahara,  andcansee  the  hill  region  to  be  hotter 
than  below,  but  even  on  the  cosat  the  thermometer  under 
its  influence  sometimes  indioatee  93°.  As  the  thermometer 
lias  never  been  known  to  iall  aa  low  as  46**  at  Fnnehal, 
frost  and  snow  are  there  wholly  unknown,  hot  snow  fall* 
on  the  mountains  once  or  twice  during  the  winter,  very 
seldom,  however,  below  the  altitude  of  2000  fe^ 
Thandentorms  are  rare,  and  scarcely  ever  violent. 

Madeira  has  long  had  a  high  reputation  as  a  sanatory 
resort  for  persons  sufiiering  from  diseases  of  the  chest. 
"When  we  take  into  consideration,"  said  Sir  James  Clark 
in  his  work  on  CHmaie,  "  the  mildness  of  tlie  winter  and 
the  coolness  of  the  summer,  together  with  the  remarkable 
equality  of  the  temperatare  during  the  day  and  night,  aa 
well  as  throughout  the  year,  we  may  safely  conclude  that 
the  climate  of  Madeira  is  the  flnest  In  the  northern  hemi- 
sphere." Notwithstanding  the  ever-increasing  competition 
<a  other  winter  resorts,  a.oonsiderablo  number  of  invalldlL 
both  English  and  German,  eoutinne  to  spend  the  winter  at 
Fnnchal,  where  there  are  numerous  well-conducted  hotels 
and  boiurdiag-lionses,  as  well  aa  ftuniahed  houses,  with 
gardens,  for  hire  in  the  neighborhood,  and  where  English 
and  German  physicians  practise  their  profea^on.  The 
island  poBseeses  one  great  advantage  over  most  other 
places  frequented  by  invalids  In  afibrding  cool  and  com- 
fortable Bnmmer  qoarten  on  the  hills,  so  that  th^  have 
no  need  to  make  a  long  jonmey  for  the  purpose  of  esa^ 
ing  from  the  heat. 

Ziwion.— No  roecies  of  land  mammal  fs  Indlgmoos  te 
the  Uadeitas.  Some  of  the  early  voyaseis  indeed  Oeak 
of  wild  goats  and  swine,  but  these  uilmals  must  nave 
escaped  from  confinement.  The  rabliit,  and  those  pests  the 
black  rat,  brown  rat,  and  mouse,  have  been  introduced. 
The  flnt  comers  encountered  seals,  and  this  amphibious 
wiaiwiwal  (Monaehia  alMteiUar}  still  iiogen  at  the  Desertas, 
but  its  early  extinction  Is  threatened,  from  the  same  cause 
that  has  brought  about  its  extinction  at  the  Canaries,  the 
persistent  attacks  of  man.  Amongst  the  thirty  species  of 
birds  which  breed  in  these  Islands  are  the  kestnl,  bossard, 
and  bam  owl,  tiie  blackbird,  redbreast,  wagtail,  goldfinch, 
ring  qiarrow,  linnet,  two  swifts,  three  pigeons,  the  qu^l^ 
red-legged  partridge,  woodcock,  tern,  herrlns  gull,  tw» 
petr^  and  three  pnffltis.  Only  mm  qtedes  b  endeasto 
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and  thai  Ib  »  wmi  [Sttabu  madmrmtU),  Iwt  An  oOiar 
speciea  »ro  known  ©laewhere  only  at  the  Ouurieo.  Theaa 
•le  the  grean  ommtj  ( JWag^B*  ta^mcM,  the  pueat  of  th* 
dooHrtinted  vdtoirTuietT).*  ohafflnnh  JHuttbi  ttmOlM), 
«nrlft  (C|MiiM  wfatior),  a  wood  ^igewi  (CwMite  tneam), 
«iid«petxd(3%aIaMi(IroM  MmHi}.  There  i«  also  a  load 
Tanety  of  the  black  eap,  diatingntahable  from  the  otminon 
kind  ox  the  eztttiaiem  la  the  male  of  the  eap  to  the 
flkonldar.  About  aawatr  oOmc  ipeei«i  have  m«b  leen 
ton  tinw  to  time  in  Ibwelia,  tMtAj  stiag(den  from  the 
AfMeaa  eoast,  many  at  them  oomlng  with  the  laito  wind. 

The  <ml7  land  reptile  la  a  small  lixard  {LtutrUt  dtigerii), 
whic^  iaabondaatand  liTerT'deibuetiTetotiien^eeraik 
The  loM^he^d  turtle  ( Otoww  contta,  Qiy )  lomauentfy 
•captaral,  andlioociked  liar  thetftble^bntwoaaiip  umuw 
inCuior  to  that  made  ftom  the  green  turtle  of  the  West 
Indies.  The  odIt  batraehlan  la  a  frog  (Bom  tBetlaUa) 
whloh  has  been  intndnoed  and  has  made  Us  way  tnm 
ttvlne  to  r»ine. 

About  260  species  of  marine  lUBm  taken  at  Xadeira 
have  been  adentUtoally  determined,  the  latgect  fiumllleB 
being  BemMdm  with  85  species,  the  sharks  with  24,  the 
Amndm  with  16»  the  rays  with  14,  the  JMridm  wltik  13,  the 
OMiiUm  with  1^  the  eda  with  12,  the  Ar«ld«  with  11,  and 
the  OKrmatim  with  10.  Many  kbids,raeh  as  the  mackerel, 
hoiae  mawerel,  groper,  mullet,  braise,  etc,  are  caught  in 
abundance,  and  uTora  a  cheap  article  of  diet  to  the  people. 
Several  species  of  tunny  are  taken  plentifblty  in  spnng 
and  iDauaw,  me  of  them  sometimes  attuning  the|ireight 
-of  800  lb.  The  raily  freshwater  flsh  Is  the  eommon  eeL 
which  Is  found  in  one  or  two  of  the  streams.  (See  lists  and 
uemoiis  by  B.  T.  Lowe  and  J.  Y.  Johnson,  published  by 
the  Zodoi^oal  Boeie^  of  London.) 

Aeooidingto  the  latest  writer  on  the  land  moIluBcaof 
the  Madeiras  (T.  V.  Wollaston,  Teitacea  AtUuMca,  1878), 
there  have  been  found  158  species  on  the  land,  6  inhabiting 
ftesh  water,  and  7  Uttorai  species,  making  a  total  of  171. 
A  lam  majority  of  the  iaiul  shells  are  ccmaidered  to  be 
peeumr,  hA  nutuxalists  do  not  agree  as  to  the  distinctness 
it  the  ao*eaUed  ^eeies.  Haay  iMT  the  qieetes  ate  Tariable 
in  ftmn  ^r  color,  and  some  have  an  extmordinaiy  number 
•of  Tarieties.  Of  the  land  mollnsca  91  speciee  axe  asBigued 
to  Oie  genus  Hi^»,Sl  to  the genoa Pupa,  and  16  to  the 
jmnH.iwliMa(or£ooas).  AbmitdSspMies  are  fimud  both 
HTing  and  fiMlil  in  superfleial  depodts  of  esloareou  sand 
in  ICadeira  or  Porto  Santo.  These  deposits  were  assigned 
bj  Lyell  to  the  Newer  Pliocene  period.  Some  12  or  13 
^eeies  have  not  been  hitherto  dlsooTored  allTO.  As  to  the 
marine  testaceous  mollasoa  It  may  be  stated  that  between 
aOO  and  400  i^edes  have  been  ooUeeted,  but  they  have 
been  only  puUally  examined,  and  a  large  number  of 
forms  await  identlflcfttion.  Few  of  tham  are  remarkable 
tat  siae  or  color,  and  a  ctHisldeEable  number  are  very  small. 
Ibm  thui  100  qieeies  Pttgaoa  (Hrysm)  have  been  ool- 
beted,  and  "W""|p4  them  are  some  highly  interesting 
Auinsa 

The  only  order  of  insects  which  hsa  been  thoroughly 
cumined  Is  tbiU  of  the  CUwptem.  By  the  persevering 
leaearohes  of  the  late  T.  V.  WoUastonthe  astonishins  num- 
ber of  90S  spedeo  of  boetlea  has  been  brought  to  light  at 
the  Madeiras  {Luiela  Madtrentia,  Oat.  of  Madeiran  Col.,  etc.). 
The  proportion  of  endemic  kinds  is  very  largo,  and  it  is 
remarkable  that  900  ot  them  are  either  wingless  or  their 
wings  are  so  poody  devekvod  that  tht9  oannot  fly,  uriUlst 
as  of  the  endemie  genera  have  ull  uieir  species  In  this 
oondition.  This  £tct,  Mr.  Darwin  thinks,  may  be  mainly 
due  to  tiie  action  ^  natural  selection  combined  with 
dinae,  since  those  beetles  which  were  much  on  the  wing 
would  incur  the  risk  of  being  blown  out  Into  tiie  sea, 
whilst  those  with  less-developed  wings  had  the  best  chance 
ia  sarviTing.  With  regard  to  the  L^idopUra,  11  or  i2 
wptdea  of  butterflies  have  been  seen,  all  of  which  belong 
to  Bniopean  genera.  Some  of  the  species  are  interesting 
as  being  gec^raphical  varieties  of  wwl-known  ^pea.  TTp- 
wards  of  100  moths  have  been  collected,  tiie  n^ority  of 
tikan  being  of  a  European  stamp,  but  probably  a  fourth  of 
the  total  number  are  peculiar  to  the  Madeiran  group. 
Thlr^-sevcn  species  of  Neuroplera  have  been  observed  in 
Hadauai,  12  of  them  being  so  ur  as  is  known  necnliar. 

The  bristle-footed  worms  of  the  coast  have  oeen  studied 
1^  PnMDMsor  P.  Langerhans,  who  has  met  with  about  200 
nedes,  itf  whidh  a  lurge  number  were  new  to  science. 
Than  are  no  modem  ooral  reeft  at  these  islands,  but 
toveral  speeiea  of  atony  and  flexible  corals  have  been  ool- 
leoted,  though  none  are  of  commercial  value.  There  is, 
however,  a  white  stony  coral  allied  to  the  red  ooral  of  the 
Mediterranean  which  would  be  valuable  as  an  article  of 
trade  if  it  could  be  obtained  in  sufficient  quantity.  Speci- 
mens of  a  rare  and  handsome  red  Pan^orgia  are  to  be  seen 
In  the  Britidi  Museum  and  Liverpotri  Musram. 


BsfoMir.— The  vegetation  these  islands  la  strongly  Imr 
pressed  with  a  South-European  character.  Many  tu  the 

Sianta  in  the  lower  regimi  nave  undoubtedly  been  intro- 
noed  and  natmalisad  slnee  the  Partwgnsse  eolonlMtton. 
A  large  number  of  the  remainder  are  found  at  the  Osmarlsa 
and  lue  Azores,  or  in  one  of  these  groups,  but  nowhen 
else.  Lastly,  there  are  about  a  hundred  plants  which  an 
peculiarly  Madeiran,  eithn  asdistinet  qtedea  or  as  strong- 
ly muked  Tarlettes.  The  late  Mr.  Lowe  undertook  a  de- 
scription of  the  vegetation  la  Us  JliMwUi^Imio/iradtfiM, 
but  unfortunately  this  valuable  work  has  been  left  un- 
flnisbed.  The  flowming  plants  found  truly  wild  belong  to 
about  363  genera  and  717  species, — the  monoootyledons 
Bvmbering  70  genera  and  188  neoleL  the  dleoMe&na  28S 
genOa  uid  S6B  metes.  The  three  uugest  orden  are  tha 
Oompetitm,  Legtmmom,  and  Oramimieem.  For^-one  species 
of  ferns  grow  in  Madeira,  three  of  which  are  endemie 
Bpeeles  and  six  others  belong  to  the  peoaliar  flora  of  the 
North  Atlantic  islands.  About  100  species  of  moss  have 
beui  wdleotedL  and  47  qwcies  of  fepAHeff;  A  oonneetioo 
between  the  nora  of  Madein  and  that  of  the  West  Indies 
and  tnmical  America  has  been  inferred  by  the  presence 
in  the  former  of  dx  foms  found  nowhere  in  Europe 
North  Africa,  but  existing  on  the  Islands  of  the  east  coast 
of  America  or  on  the  Zsthmus  of  Panama.  A  fkirthar 
relationship  to  that  continent  is  to  be  traced  l^'  the 
presence  in  Madeira  of  the  beautiful  erioaoeons  tm  CUUm 
arborea,  belonging  to  a  genus  which  is  otherwiae  wholly 
Amoioan,  and  of  a  Ansa,  a  tree  laurel  also  u  Amerloaa 
genus,  ^e  dragon  tree  (JTracamaihnaM),  is  idmostexUnet. 
Amongst  the  trees  most  worthy  of  note  are  four  of  the 
laurel  order  belonging  to  separate  genera,  an  ^FdiMO,  PUr 
tatponm,  Siderox^fUm,  Notdma,  Ehammu^  and  Jfyrieo, — a 
Btnnse mixture  of  genera  to  be  found  onaimaU  Atlantio 
island.  Two  heaths  of  arborescent  growtii  and  a  whorU^ 
berry  cover  large  tracts  on  the  mountains.  lo  some  parts 
there  is  a  belt  of  the  Spanish  chestnut  about  the  height  of 
1500  feet.  Thue  is  no  Indigenous  pine  tree  as  at  tibe 
Canaries ;  but  large  tracts  on  the  hills  have  been  planted 
with  PiM«f  vfaoifar,  from  whloh  the  fbel  of  the  inhabi- 
tants is  mainly  derived.  A  Enropun  Juniper  (/.  Ocye*- 
drui),  growing  to  the  height  of  40  or  60  feet,  was  formerly 
abundant,  but  has  been  almost  exterminated,  as  Its  soented 
wood  is  prised  by  the  c^lnet-maker.  Indeed  the  flora  has 
been  leoklflssly  defooad  by  (he  unsparing  hand  of  man. 
Several  of  the  native  trees  and  shrubs  now  grow  only  in 
situations  which  are  nearly  inaccessible,  and  some  of  the 
indigenons  plants  are  of  tbe  greatest  rarity.  There  are 
few  remains  of  the  noble  forests  that  onea  clothed  the 
island,  and  theee  are  daily  becoming  lesL  On  the  other 
hand,  some  plants  of  foreign  origin  have  spread  in  a  re- 
marluble  manner.  Amongst  these  is  tbe  common  cactus 
or  prickly  pear  (Opimlta  3ww),  which  in  manyqiots  on 
the  coast  is  sufficiently  abundant  to  give  a  ebuaotar  to  the 
landscape.  As  to  Al^,  the  coast  is  too  rocky  and  the  sea 
too  unquiet  for  a  luxuriant  marine  vegetation,  consequent- 
ly the  species  are  few  and  poor. 

(rmloj^y.— The  hypothesis  that  the  Madeiras  during  or 
since  the  middle  wt  of  the  Tertiary  epoch  fstmed  part 
of  a  large  tract  m  land  c<mnecting  the  Cknariea  in  the 
south  and  the  Asores  in  the  west  with  southwestern  Eu- 
rope and  northern  Africa  has  been  completely  discredited 
by  the  discovery  of  tbe  great  depth  of  the  surrounding 
ocean.  ^Die  orig^  of  ita  existing  founa  and  flora,  both  tf 
which  must  have  been  very  different  if  such  a  connect i on 
bad  ever  been  a  fact,  is  now  attributed  to  the  chance  arrival 
from  Europe  or  Africa  at  distant  intervals  of  the  anoestora 
of  the  present  species,  the  winds  and  waveih  birds  and  insects 
having  been  the  means  of  transport.  This  immigration 
must  nave  eommenced  at  an  early  date  if  the  abmginat 
flora  is  partly  traceable,  as  is  assarted,  to  tbe  Miocene 
flora  of  Europe,  which  has  been  found  to  contain  genera 
now  repreeented  by  species  only  living  in  the  Atlantic 
islands  and  la  America. 

In  one  of  the  northern  ravines  of  Madeira  some  masses 
of  hyperathenite  ue  exposed  to  view,  and  these  are  be- 
lieved to  belong  to  a  diabaoe  formation  (better  displayed  in 
some  of  the  Canary  Islands  tiian  in  Madeira)  of  much  older 
date  than  the  beds  of  basalt,  tufi*,  etc.,  constituting  the 
reetof  theisland.  It  is  therefore  supposed  that  there  existed 
at  an  ancient  but  unknown  epoch  an  island  or  the  founda- 
tion of  an  island  composed  of  diabase  rocks,  which,  after 
being  snttJected  to  denudation,  w««  overiaid  by  the 
matuiala  thrown  cmt  by  voleanoea  of  Mloeens  or  later 
times. 

All  the  islands  of  the  group  are  of  volcanic  origin,  and 
recent  soundings  show  that  they  are  the  summits  of  veiy 
lofty  mountains  which  have  their  bases  in  an  abysal  ocean, 
l^e  greater  part  of  what  is  now  visible  in  Madura  is  of 
subanial  formation,  consisting  of  an  accumulation  of  bosal- 
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tio  Hid  truthTtle  Utm,  bods  of  toff  and  otiier  ^eetameata, 
tke  TORilt  of  ft  long  and  oompUoated  aeriea  of  ernptims 
from  ionamenbla  venta.  Bendei  thig  operation  of  bolld- 
Ing  ap  hj  tiie  emUaion  of  matter  from  craters  and  olefla 
there  ia  erldenoe  that  a  oertaln  amount  of  npheav^  in 
man  has  taken  place,  for  at  a  spot  aboat  1200  feet  aboTO 
the  sea  in  the  northern  vallej  of  St.  Tioente,  uid  again  ^ 
about  the  same  height  on  Pico  Jnliana  In  Porto  Santo, 
there  have  been  found  fragments  of  limestone  accompa- 
nied by  tnOk  containing  marine  shells  and  eohinodenns  of 
the  Hioeane  Tertiary  epoch,  Wa  have  here  proof  that  dnr- 
mg  or  since  that  epoch  portioua  at  least  of  these  islands 
have  been  bodily  apllfted  more  than  1000  tbeL  The  fos- 
sils axe  BoUDclentiy  well  preserved  to  admit  of  their  genera 
and,  in  many  instances,  even  their  species  being  made  oat. 

ThKt  there  vere  paases  of  considerable  dnntioa  whilst 
the  Island  of  Hadeira  was  being  increased  in  height  Is 
,  proved  1v  several  &cts.  The  leaf  bed  and  the  accompany- 
ing earbonaoeoos  matter,  ftwqnently  termed  lignite, 
althongh  It  displays  no  trace  of  stmctnre,  which  lie  under 
1200  net  of  lavas  in  the  valley  of  St.  Jorge,  afford  proof 
that  there  bad  been  snffioient  time  for  tbe  growth  of  a 
vegetation  of  high  order,  many  of  the  ieaf  Impressions 
having  been  identiited  as  belonging  to  species  of  trees  and 
shmbs  which  still  exist  on  the  Island.  It  is  evident^  more- 
over, that  great  alterations  and  didooations  had  taken 
place  in  the  roolu  of  varloos  localities  before  other  lavas 
and  tnfi  had  been  thrown  npon  them. 

There  are  no  data  for  determining  when  volcanic  action 
e<nnmenoed  in  this  looali^,  bot  looking  at  the  enormous 
depth  of  the  surrounding  sea  it  Is  clear  that  a  vast  period 
of  Ume  mnst  have  elapmd  to  allow  of  a  great  mountain 
Teaching  the  surfoee  and  then  rising  several  thousand  fbet 
into  the  air.  Again,  considering  the  comparatively  feeble 
agents  for  effecting  the  work  of  denudation  (neither  gla- 
ciers nor  thick  aocnmulatlons  of  alpine  snow  being  found 
here),  and  then  the  enormous  erosion  that  has  actually 
taken  place,  the  inference  is  inevitable  tiiat  a  very  great 
lapse  01  time  was  required  to  excavate  %iM  deep  and  wide 
ravines  that  everywhere  intersect  the  island.  Xor  is  any- 
tiiing  known  as  to  the  period  of  the  cessation  of  volcanic 
aotion.  At  the  present  Aaj  there  are  no  live  craters,  or 
smoking  crevices,  as  at  the  Cknaries  or  Oape  Terds,  nor  any 
hot-springs,  as  at  the  Azores.  On  the  slopes  which  deeoend 
from  the  central  ridge  to  the  sea,  especially  in  the  neigh- 
borhood of  Fnnehal,  there  are  many  hills  with  conical 
shapes  of  more  w  less  regularity,  which  seem  to  have  Iwen 
formed  at  a  comparatively  modem  epoch.  Volcanic  cin- 
ders and  slag  are  lying  upon  several  of  them,  which  lo<^ 
as  if  they  had  been  thrown  out  of  a  ftamace  yesterday. 
Tet  TMUd  the  base  of  others  there  may  be  traced  streams 
of  Um  flowing  £rom  a  higher  source,  and  showing  that, 
anboequent  to  the  constmctTon  of  these  lateral  oones,  mod- 
em as  they  look,  molten  matter  Issued  from  higher  vents, 
which  assumed,  on  cooling,  the  character  of  ordinary  oom-> 
pact  basalt. 

If  we  examine  the  general  oonflguratlon  of  Madeira,  we 
shall  see  a  mountain  chain,  aboat  30  miles  in  length,  running 
east  and  west,  and  throwing  off  lateral  ridges,  that  give  It 
an  extreme  breadth  of  about  twelve  miles.  Pe^s  rise 
aboat  the  middle  to  a  height  of  more  than  6000  feet ;  and 
deep  ravines,  lying  between  the  lateral  ridges,  strike  for 
the  most  part  north  and  south  from  the  central  ridge  to 
the  sea.  In  the  sections  afforded  by  the  ravines,  the  nu- 
oImb  of  tiie  island  is  seen  to  consist  of  a  confbsed  mass  of 
more  or  less  stratified  rock,  npon  which  rest  beds  of  tuff, 
■oorin,  and  lava,  in  the  shape  of  basalt,  trap,  and  trachyte, 
the  whole  traversed  by  dykes.  These  beds  are  thinnest 
near  the  central  axis;  as  they  approach  the  coast  they  be- 
oome  thicker  and  less  intersectea  by  dykea.  At  the  centre 
of  the  island  there  are  several  summits  of  nearly  the  same 
altitude,  and  these  are  in  some  places  connected  by  narrow 
walla  and  ridges,  which  are  frequently  quite  impassable, 
whilst  at  others  they  are  separated  by  ravines  of  great 
depth.  On  all  sides  are  seen  vertical  dykes,  prq}ecting 
like  turrets  atwve  the  weathered  sar&oe  of  the  softer 
beds. 

In  various  parts  of  the  island  may  be  seen  elevated  tracts 
of  comparatively  level  ground.  These  are  supposed  to  have 
been  formed  by  the  meeting  of  nnmeroos  streams  of  lava 
flowing  from  cooes  and  points  of  eroption  in  olose  prox- 
imity, variona  ejectamenta  assisting  lA  the  same  time  to 
flU  np  the  ineqnalitiee.  Deep  down  in  some  of  the  lateral 
ravines  may  be  seen  ancient  oones  of  eruption  which  have 
Iwen  overwhelmed  by  streams  of  melted  matter  issnlng 
tnm  the  central  region,  and  afterwards  exposed  to  view  by 
tiie  same  causes  that  excavated  the  ravinea.  These  ravines 
may  be  regarded  as  having  been  formed  at  first  by  subter- 
ranean movements,  both  gradual  and  violent,  which  dislo- 
wted  the  rooks,  and  cat  olefts  throogh  which  aliiwaiiii 


flowed  to  the  too.  In  oouxse  of  time  tiie  waters,  pexiodlcsUy 
swollen  by  melted  snows  and  the  onions  rains  of  wintsc^ 
would  cut  deeper  and  deeper  into  the  heart  of  tiie  numn- 
teins,  and  woald  undermine  the  lateral  ellflh,  ontU  the 
valleys  became  as  la:^  as  we  now  find  them.  Bven  tho 
Ourral,  which,  tnm  its  rounded  shi^  and  its  Mutton  faa 
the  oentre  of  the  island,  has  been  nsnally  deemed  the  iniao 
of  a  crater,  is  thought  to  be  nothing  more  than  a  vaUcr 
soooped  ont  in  the  way  deseribed.  The  rarity  of  enteri- 
fbrm  cavities  in  Hadeira  Is  vary  remarkable,  ^eio  exists; 
however,  to  the  east  of  Fnnohal,  on  a  tfaet  2000  feet  hi^ 
the  I<agoa,  a  small  bot  perfeot  crater,  GOO  Aet  in  diameter, 
and  withadepthof  ISOfaet;  and  there  is  another,  which 
is  a  double  one,  in  the  district  known  as  fVuoal,  in  tho 
northwest  of  UadeinL  nearly  6000  feet  above  the  sea.  Th« 
basalt  of  whldi  mD<vi  of  uie  oater  part  oi  the  Uaad  is 
eompooed  Is  of  a  dork  oolor  and  a  tovgh  taxtoxs^  vrith  small 
disseminated  crystals  of  olivine  and  uglta.  It  is  some- 
times fall  of  vesicular  cavities,  formed  by  tiie  expansion 
of  imprisoned  gsses.  A  rudely  columnar  stmctnre  is  very 
often  seen  in  the  basalt^  but  tiiere  Is  notiiing  so  perltet  so 
the  colanuiB  ot  Staflk  or  the  Oiantfs  Oaosswoy.  The 
trachytlo  rocks  are  small  In  quantity  compared  with  those 
of  the  basaltic  class.  The  turn  is  soft  and  friable,  and  gene- 
ral^ of  a  yellow  color ;  but  where  it  has  been  overiuiwed 
by  a  hot  stream  of  lava  it  has  aasumed  a  red  oolor.  Blask 
ashes  and  f^agmente  of  pnmioe  are  oometlmeo  fimid  in  the 
tuEaceoua  strata. 

The  mineral  contents  of  tiie  rocks  of  Madeira  are  unim- 
portant. There  are  no  metallic  ores,  nor  baa  any  sulphur 
been  found;  bnt  a  little  iron  pyrites  and  specular  Iron 
are  occariooaUy  met  with.  The  liaaalt  yields  an  exoellent 
building.^K>ne,  various  qualities  of  which  are  qoarrled 
near  Cama  dos  Lobos,  6  or  6  miles  west  of  Fonehal. 

At  Porto  Santo  the  trschytle  rocks  bear  a  mn^  grcotei' 

£roportion  to  the  basaltic  than  in  Madura.  An  a^iaeent 
let  is  formed  of  tuflb  uid  oalcareoos  rodk,  indieating  a 
submarine  origin,  npon  which  supramarine  lavas  have  beea 
ponred.  The  older  ewies  oontoins  corals  and  shells  (also 
of  the  Miocene  Tertiary  qioch),  with  water-worn  pebbles, 
cemented  together  by  carbonate  of  lime,  tbo  whole  appear- 
ing to  have  been  a  coral  reef  near  an  andoat  beach.  TIm 
calcareous  rook  is  taken  in  large  quantities  te  Fnnohal,  te 
be  bnmt  into  lime  for  building  purposes. 

Ponro  Sakto. — This  forms  a  single  oonoelbo  and  parlsb* 
about  26  geographical  miles  northeast  of  Madelia.  It  has 
a  length  of  61  geographical  miles  and  a  width  of  8.  A 
stationary  popnfation  of  about  1760  perscms  inhabits  435 
houses,  chiefly  collected  at  one  spot  Known  as  the  Villa, 
where  a  lieutenant-governor  resides.  The  island  is  very 
nnprodnotlve,  water  being  scarce  and  wood  wholly  absent. 
Around  the  littie  town  there  is  a  omsiderable  tract  of 
pretty  level  ground  covered  by  calcareous  sand  oontainlng 
fossil  land  shells.  At  each  end  of  the  island  there  aro 
hills,  of  which  Pico  do  Facho,  the  highest,  reaches  tlio 
altitude  of  1600  foet.  Barley,  but  littie  else,  is  grown  ]ua% 
the  limited  requirements  of  tiie  inhabitants  being  snppUod 
from  Funehal  by  means  of  small  sailing  vessels. 

The  Dbsxbtab.— 'These  are  three  uninhabited  rooks 
lying  about  11  miles  southeast  of  Madeira.  They  ai«  not 
easily  accesriMe,  as  they  present  lofty  precipices  to  the  oaa 
on  ail  sides.  Babbits  and  goats  ab<mnd  on  them.  Thn 
archil  weed  grows  on  the  rocks,  and  Is  gathered  for  ezpo^ 
tetion.  The  largest  islet  Is  6i  miles  long,  and  attains  the 
height  of  2000  feet.  These  rocks  are  ooiu^ouons  o^«cts  in 
the  sea-views  from  Funehal.  (J.  Y.  J.) 

MADISON,  a  city  of  the  United  States,  the  county 
seat  of  Jefferson  county,  Indiana,  is  situated  on  the 
north  hank  of  the  Ohio,  90  mites  below  Cincinnati, 
and  44  above  LouiBville,  with  which  it  has  daily  steam- 
boat oommuDication.  As  the  terminus  of  one  of  the 
divisions  of  the  Jeffersonville,  Madison,  and  Indian- 
apolis Railroad,  Madison  commands  extensive  means 
of  traffic;  and  its  moviston  ta«de  especnlly  has  at- 
tained important  dimenrions.  Poric^wddng  is  also 
carried  on,  and  brass  and  iron  fonndiieBf-  tamwriesi 
and  flour-mills  appear  among  the  indostrisl  eataUiBh- 
menta  The  population  was  8012  in  1850,  8130  in 
1860,  10,709  in  1870,  and  8945  in  1880. 

MADISON,  a  city  of  the  United  States,  the  capital 
of  Wisconsin,  and  seat  of  justice  of  Dane  coun^,  lies 
towards  the  south  of  the  State,  in  43**  4-"  N.  lat  and 
89"  21"  W.  lon^.,  75  miles  west  of  Milwaukee.  In  th* 
beauty  of  its  situation  it  has  few  rivals,  oooupying  as 
it  does  the  undulating  isthmus  between  Meuaota  and 
MeD<»u^  two  of  the  lakes  which  g^ve  name  to  the 


Digitized  by 


HADISON. 


188 


Floiii^I«ke  Benon,  oooneetod  irhli  the  Uiiiuripi^  by 
Faliaim  m  Omsh  river  uid  "BoA  nwvr ;  wad  toe  oool 
nmiina-  olimAte,  whi^  it  ovae  to  the  fact  that  it 
stands  788  feet  above  the  level  of  the  sea,  aod  210  feet 
above  Lake  Miohunn,  rendecB  it  a  health  reBort  of 
some  value,  es^eoiuly  for  oonsnmptive  patients.  The 
State  euMtolf  sttnated  in  the  midst  of  a  finely  wooded 
park  of  ISaoes,  is  a  rather  imposiDKbiit  faylnid  edifloe 
of  white  limestone  crowned  by  a  central  dome  rinn^ 
200  feet  above  the  level  of  the  basement ;  it  was  origi- 
nally built  in  room  of  ut  earlier  oapitol  in  1860,  at  a 
ooet  of  $400,000t  and  has  ainee  been  greatly  enlarged. 
Aboat  a  mile  to  the  west  of  the  capitol  stand,  on  the 
high  pounds  known  as  College  hiU,  the  bmldings  of 
Ae  ^nseonrin  nnivenit?,  an  institution  dating  from 
1850,  and  attended  by  about  eixht  hundred  students. 
OOmx  boildings  of  note  are  the  United  States  poet- 
office  and  oomrt-honse,  the  soldiers'  orphans*  home, 
and  at  some  distance  from  the  oity  the  State  lunatio 
a^lum.  The  Wiaconsiu  Historiod  Sodety  has  a 
hbraiy  of  58,000  volumes.  Various  lines  belonging  to 
the  Chicago  and  North- Western  Railway  and  to  the 
CUogo,  Milwaukee,  and  St  Paul  Rulway  meet  at 
Madison ;  and  the  cnty  has  not  only  a  good  general 
trade,  but  manofaoturea  ploughs  and  other  agricul- 
tural implements,  wagons,  woollen  goods,  and  flour. 
The  popolation,  whi^  was  only  lfi25  in  1850,  appears 
in  the  three  later  oeneuses  as  6611,  9176,  and  10,324. 
When  the  site  was  selected  (1836)  fer  the  capital  of 
the  tflRit<n7  of  ^ntoonnn  it  was  altog^her  nnooea- 
pted. 

MADISON,  Jamxs  (1751-1836),  fourth  prasident 
of  the  United  States,  was  bom  in  Ejng  Geoi)B;e  county, 
Tliginia,  on  the  16th  of  March,  1751,  duraoj;  a  tem- 
porary visit  of  his  mother  to  her  relatives.  Hu  father 
was  the  owner  of  large  lauded  estates  in  Orange  coun- 
ty, Turgima,  and  was  a  man  of  distinction  in  the  county. 
Lk  1769  Madiaon  ait«»d  Frinoeton  (Tollese  in  New 
Jconey.  and  graduated  as  B.  A.  in  1771 ;  tmt  he  re- 
■tiaea  another  year  at  I^^neeton  stadring  under  the 
&eotkn  of  FMeident  \ntherq>oon.  ffis  doM  appU- 
eation  to  stody  had  aeriomdy  impaired  his  health, 
which  ocmtinuea  delict  for  man^  years.  Betnnuug 
to  Viriginia  in  1772,  he  putaoed  his  reading  and  stud- 
ies, however,  with  the  game  zeal  as  before,  ute  aubjeots 
dioaen  being  particohdy  thoee  of  philosophy,  theology, 
and  law. 

Madison  had  as  yet  taken  no  active  part  in  the  ex- 
citing politacs  of  the  time.  In  1775,  howevw,  he  was 
ohairinan  of  the  committee  of  publio  safety  for  Onuue 
eonnty,and  in  the  sprin^of  1776  he  was  imoeen  a  dele- 
gate to  the  new  Tindnia  oonvention,  which  formed  a 
eonstitalun  fbr  the  State.  Kulingtobera-deoted  in 
1777,  he  was  ehosm  in  that  year  a  member  of  the 
eottiral  of  State,  m  whidi  he  took  a  prominent  part 
intil  the  end  of  1770,  at  which  dme  he  was  elected  a 
detmte  to  the  C!ontinental  Congress,  later  the  Congress 
cf  the  Confederation.  It  was  in  this  assembly  that 
Uadiscm  first  displayed  those  powers  which  ultimately 
made  him  the  founder  of  the  constitntion  of  the  United 
States.  He  was  in  Congress  during  the  final  stuns  of 
the  revolutionary  war,  and  one  year  after  the  estaUisb- 
ment  of  peace,  at  a  time  when  the  confederation  was 
in  a  chrouio  state  of  oollapse,  occasioned  by  the  neglect 
or  the  refusal  of  Uie  States  to  respond  to  the  requiri- 
tiws  of  GongzesB  Sat  suppliee  far  uie  federal  taeasoiy, 
Madison  was  am<»g  the  first  to  advocate  the  granting 
cf  additional  powm  to  Congress.  In  1781  hefiavored 
the  amendment  of  the  artadee  of  confederation,  giving 
to  Congress  the  power  to  enforoe  its  requintiona ;  and 
m  1783  he  zealously  advocated  the  proposed  plan  by 
which  the  States  should  grant  to  (Tongresa  for  a  j>erioa 
of  twenty-five  yean  the  authority  to  levy  an  mipost 
doty.  Aooompanyin£  the  plan  was  an  address  to  ^e 
StiUes  drawn  np  oy  Madison.  This  address  is  one  of 
the  ablest  ti  hm  state  papen,  and  with  othos  of  this 
period  plaeed  bimin  the  front  rank  of  Amarioanstatee- 


In  November,  1783,  the  constitutional  Bmit  of  lus 
term  as  deputy  having  expired,  Madison  retained  to 
Virginia,  and  the  nextyear^e  a^ain  took  a  seat  in  the 
l^isuuture  that  State.  As  diairman  of  the  jndidaiy 
committee  he  was  partioulariy  instrumental  in  revinng 
the  statute  laws  or  the  State.  He  opposed  the  further 
issue  of  papOTnuMwy  by  the  StatO)  and  tried  to  indnes 
the  le«;islatare  to  i^msI  the  law  oonftsnaring  British 
debts. 

As  amember  of  the  legishUnre  of  Vi^iua,  Madison 
didnotlosesightof  the  interests  of  the  oonfederaoy.  H« 
looked  beyond  mere  local  interests,  bdieving  that  th* 
highest  good  <^  the  Slate  would  best  be  advanced 
throush  a  respected  oentialGlovemment.  Vir^niaand 
Maryland  poeseBring  a  common  jurisdiotaon  ovtf  the 
waters  of  the  Potomac  river  and  the  Chesapeake  Bay, 
it  became  neceasaiy  to  come  to  some  agreement  brtweeik 
them  as  to  the  commerce  and  navigation  npon  those 
waters.  On  Madison's  proposal,  oommissioners  of  the 
two  States  met  at  Mount  Vernon  in  March,  1785. 
Maryland  having  proposed  to  invite  the  States  of 
Pennsylvania  and  Delaware  tojcnn  in  the  arrangmnent 
Madison  saw  an  opportunity  for  a  more  extended  and 
general  concert  in  regard  to  commerce  and  trade,  and 
proposed  that  all  the  States  should  be  invited  to  send 
oommisrioners  to  take  into  oomdderarion  the  trade  of 
the  United  States.  This  reeolutim  was  adopted  by 
the  legislatare  of  Virnnia;  and  thns  was  inaugurated 
the  movement  which  led  to  the  meetincat  Annapolis 
in  1786^d  latOT  to  the  conventatm  atl^iiladdpluain 
1787.  The  palpable  defects  in  the  government  of  the 
confederation  had  led  Madison  to  make  an  extended 
study  of  confederacies,  andent  and  modem.  Among 
his  papers  was  found  one  bearing  the  title  Nottt  on 
ConfederacUi,  bat  he  ^ve  the  results  of  these  re- 
searches more  at  length  m  Nos.  17.  18,  and  10  of  TK» 
FederaJut.  Etis  conclusion  was  that  no  oonfedenoy 
eould  be  long  soocessfbl  which  acted  npon  States  only, 
and  not  directly  upon  individuals. 

As  the  time  for  the  meeting  of  the  convention  a|>> 
proaohed,  he  drew  ap  an  ootfine  of  a  new  «ystem  of 
sovemnMBt  to  take  the  i^aoeof  the  artacki  of  eon- 
xedeiation. 

As  ezproMed  In  a  letter  to  Genaial  Waaliliigtoii  of  tiu 
16th  of  kp^,  1797,  It  w»  In  sobttMioe  that  the  indiTidaal 
sovereignty  of  Uie  Statu  la  totaU7  irreooneUaUe  with  the 
aggregate  ■oTezelgnty,  and  that  a  ooniolidatlon  of  tin 
wiMle  into  one  simple  r^ablio  would  be  as  inexpedient  as 
it  was  nnattainable.  He  aought,  therefore,  eome  middle 
grotmd,  whieh  might  at  onoe  sapport  a  doe  nipmnaoy  of 
the  national  aathority  and  not  ezomde  the  local  anthoritlca 
whenever  they  m^ht  be  sabordinately  moAiL  He  pro- 
posed, to  this  end,  to  change  the  baais  <^  repreeentation  In 
Congreas  ttom  StatM  to  the  popolation. 

The  national  government  ohoald  have  anthtHrlty  In  all 
cases  reaniring  nnifoimity.  In  addition  to  this  positive 
power,  the  national  government  ahonld  have  a  negative  Mi 
aU State  lawv  "asheretofore  ezerdsed  bv  the  klnglypiero- 
gative.'  'This  nflgatlve,hethoQght,woiild  be  beat  verted  In 
the  senate,  which  ahonld  be  a  camparatlTely  permanent 
body. 

The  national  sopremacy  ahonld  extend  to  the  Judiciary 
department  and  to  the  mUitla.  The  legislatnre  should  be 
composed  of  two  bnnehes — one,  the  more  nnmerooSt 
elected  for  a  short  term,  the  other,  few  in  number,  for  a 
longer  term.  A  national  executive  should  be  provided  tat, 
and  the  States  ahonld  be  gnannteed  against  both  internal 
and  external  danseTS.  The  right  of  coercion  shoald  be  ex- 
pressly declared.  "BntthediffionltyandawkwardnesBofop- 
erating  by  foree  on  the  collective  will  of  a  State  rendered  It 
desirable  that  the  neoearity  of  it  should  be  preelnded."  Ha 
thought  the  negative  on  State  laws  might  answer  the 
purpose.  This  was  a  weak  point  In  Uaduon's  theory 
govenmient.  He  thooght,  with  Jefferson,  that  there  oonld 
be  fonnd  some  means  of  governing  withont  resorting  to 
force.  Lsstly,  "  to  give  the  new  BystMSi  its  proper  vaUoity 
and  energy,  a  latifioation  most  be  obtained  ixom  the  paovlih 
and  not  merely  from  the  l^islatores.** 

These  ideas,  somewhat  modified  and  extended  in  de- 
tails, formed  the  Vu|^ia  plan  of  govemmeot,  |m> 
seized  in  the  convention  by  Sdmond  Randoli^ ;  and 
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this  plan,  a^in,  beoune  the.boas  of  the  extended  de- 
liberalioDB  in  the  convention  which  resulted  in  the 
oonirtitation  adopted  in  that  body  on  the  17tb  of 
September,  1787.  In  the  convention,  as  a  delegate 
from  Yii^nift,  Madison  took  a  leading  part  in  the  de- 
bates, of  which  he  kept  notes  which  were  afterwards 
puUisbed  bv  order  of  Gongreas.  It  was  his  influence 
whidi  haypay  shaped  the  &m  of  the  final  draft  <tf  the 
ooDBtitaUon.  Bat  the  labor  was  not  finished  with  Uiis 
draft;  the  constitution  was  yet  to  be  aooepted  the 
people ;  that  it  was  aooepted  was  due  in  an  eminent 
deg^  to  Madison.  In  order  to  place  the  new  con- 
•titntioa  before  the  people  ia  its  true  light,  and  to 
meet  die  objections  brought  against  it^  he  joined 
Hamilton  and  Jay  in  the  publication  of  a  series  of 
essays,  which  were  published  in  a  colleoted  form  in 
1788  under  the  name  of  The  I'ederdUrt,  and  whidi  are 
still  worthy  of  (weftd  study. 

In  the  Virginia  oonvention  for  raijfnng  the  consti- 
ttttion  he  was  a^ain  called  upon  to  defend  that  instm- 
ment,  and  against  such  Btaanch  patriots  as  Patrick 
Heniy  and  Geo^  Mastm..  Madison  here  aijpeared  at 
hifl  best  He  answered  every  olfiectum  in  d^aiL 
oalmly,  yet  with  an  eloquence  and  seal  that  eanied 
conriction  to  his  audience.  The  result  was  a  victory 
agunst  an  adverse  pnUio  opini(m,  as  wdl  as  against 
the  eloquence  of  his  opponents. 

Although  he  remained  in  the  public  service  for 
nearly  twenty-five  years  longer,  his  greatest  work  was 
finished  with  the  adoption  of  the  constitution.  He 
had  ([ained  the  well-earned  title  of  "father  of  the 
constitution.'*  The  part  he  had  taken,  however, 
alienated  from  him  the  support  of  a  miyorit^  of  the 
people  of  hb  State.  He  was  defeated  as  a  candidate  for 
we  United  Sti^  senate,  though  he  was  chosen  in  his 
own  distzuA  as  representative  to  Congress.  Taking  his 
■eat  in  the  lower  house  in  April,  1789,  he  assumed  a 
'  leading  part  in  the  l^iislation  necessary  to  ijie  organiza- 
tion of  the  new  ^vemment.  To  Hamilton's  measures, 
however,  for  the  fimdins  of  Uie  debt,  the  assomption 
of  the  State  debts,  and  tne  establishment  of  a  national 
bank,  he  was  opposed.  On  other  questions,  too,  he 
tided  with  the  Anti-Federalista,  and  {[radnallyassumed 
the  leadership  of  the  opposition  m  the  House  of 
Representatives. 

One  would  have  ezpec^  to  find  him  advocating 
with  Washington,  .Hamilton,  Marshall,  Jay,  and 
oth^  th(Me  measures  which  would  streogthen  still 
more  the  federal  govemmentL  On  the  oontraiy,  we 
find  him  laboring  to  confine  the  powers  of  the  national 
government  witmn  the  narrowest  possible  limits. 

Much  has  been  aaid  in  r^ard  to  Madison's  diange 
of  prinaples  at  this  time.  It  has  been  intimated  that 
he  was  innuenoed,  perhaps  unconsciously,  by  the  decided 
attitude  of  his  State,  but  especially  b^  the  dominating 
mind  of  his  most  intimate  friend,  Jefferson.  Probably 
there  is  something  of  truth  in  this  charge,  yet  it  must 
be  sud  that  Madison  had  shown  on  many  previous 
oocamons  an  aveision  to  a  liberal  oonstmotion  of 
granted  powers.  Timid  by  nature,  he  was  frightened 
at  the  b(»d  and  comprehensive  measures  of  the  secre- 
tary of  the  ti«anuT.  He  thought  he  saw  in  them  a 
constructive  latitude  of  interpretation  and  a  oentraliza- 
tion  of  interests  dangerous  to  republican  principles. 

Ma^son  opposed  also  the  foreign  poli<7  of  the  ad- 
ministration m  17dS-96,  in  its  attempts  to  maintxdn  a 
neutral  portion  between  Glreat  Britain  and  France, 
then  at  war  with  each  other.  And  under  the  signature 
of  "Helvidius"  he  published  in  the  public  journals  five 
papers  of  great  power  and  acuteness,  cnticising  the 
I '  monarchical  prerogative  of  the  executive ' '  as  exerdsed 
in  the  proclamation  of  neutrality  of  1793,  and  the  right 
of  the  recognition  hy  the  president  of  foreign  states. 
So  far  as  the  question  of  international  law  was  oon- 
onned,  Madison  was  esBend«lly  right,  but  in  regard  to 
the  authority  of  the  executive,  and  the  question  of  the 
•xpedienoy  of  Washmgton's  neutral  pwcy,  the  subse- 
quent  praotioe  of  the  Government  and  the  i^fffal 


verdict  of  history  condemn  his  view.  In  1794  Madiaoft 
introduced  in  the  House  of  Bepresentatives  reeolutaou 
based  upon  Jefferson's  report  on  commerce,  advising 
retaliatory  measures  ajpunst  Great  Britain  and  a  <^ 
crimination  in  commeroial  and  navigation  laws  in  &.vat 
of  France.  A^un,  in  1796,  ho  strenuously  opposed 
the  appropiiatioQ  of  money  nw  the  purpose  oi  oanymg 
into  effint  the  tnat7  of  1794  with  (MtBritun.  Ba 
■coated  the  idea  aa  virionaiy  that  Qraat  Biitaia  mmkl 
go  to  war  on  a  refbaal  to  cany  the  tnatyinto  offset, 
It  was  not  eraraeivaUe,  he  thought,  that  she  wodU 
"  make  war  upon  a  country  which  was  the  best  market 
she  had  for  her  manufactures. ' '  It  had  been  a  &v<«ite 
theory  with  Madison,  as  with  Jefferson,  that  foreo^ 
nations  could  be  ooeroed  through  thur  commercial  m- 
terests.  The  fallacy  of  this  doctrine  was  well  exemidi- 
fied  hv  its  utter  ineffinenqy  when  put  in  praotioe  bar 
them  in  1807-12. 

In  1797  Madison  withdrew  to  private  life,  though 
not  to  a  life  of  inactivity.  In  1798  he  was  induced  V 
Jefferson  to  jinn  in  a  movement  in  opposition  to  the 
Alien  and  Sedition  Laws  Daawd  by  the  Fednalists  in 
that  year,  and  was  faimseli  the  aauior  of  the  Viigima 
reecmition,  which  dedared— 

"  That  the  oonstUntloa  of  the  United  States  was  a  oom- 
pact,  to  whteh  tlie  States  were  parties,  giaating  limited 
powers  of  govenimeDt ;  that  in  oaae  of  a  deliberate,  pel- 

Sable,  and  dangerous  ezerclBd  of  other  powers,  not  granted 
y  the  compact,  the  States  had  the  right,  and  were  in  dn^ 
bound,  to  iaterpow  fiururesting  the  prograaB  of  the  evils  ana 
for  maintiUnii^  irithin  their  re^edive  limits  tiieanthorl- 
tiee,  rights,  and  liberties  pertaining  to  them:  tliat  the 
Alien  and  Sedition  Law  were  such  Infiaetions  of  the  eom- 
pact ;  .  .  .  .  and  Anally  tiiat  the  State  of  Viiginla  dedared 
those  laws  nnoonstitodonal  and  sot  law,  bat  utterly  null, 
void,  and  of  no  ellbol^  and  Invited  tha  other  SMia  to  Join 
herinthisaotlon." 

These  reetdntionSf  with  those  of  Eento^  drawn  by 

JeffeiBon^et  with  dedded  otyeotions  from  the  other 
States.  Upon  these  objections  Madison  made  a  repnt 
to  the  lenfuatuxe  of  Virginia,  consisting  of  an  elaborate 
and  caieiully  considerea  argument  sastaining  in  evoy 
point  the  resolutions  of  1798.  Thirty  years  Taier  these 
arguments  were  freely  made  use  of  by  Calhoun  and  his 
school  of  nullifieia  as  the  basis  of  their  doctrine.  But 
Madison,  in  1830,  repudiated  the  idea  that  the  resolu- 
tions of  1798  involved  the  ptindplee  of  nullification. 
He  wrote  at  that  time  muiv  letters  to  public  men  and 
especially  one  to  Edward  Everett,  in  August,  1830,  to 
prove  this  position.  The  nullifieni  were  not  oonvinoed, 
however,  bi^  this  leasonin^  and  oontinned  to  use  hit 
arguments  in  favor  of  their  doctrine,  till  it  became  a 
source  of  great  annoyance  to  him. 

With  the  rise  of  the  republican  party  to  power  in 
1801,  Madison  became  secretary  of  state  in  Jefferson's 
cabinet, — a  position  for  which  he  was  well  fitted  both 
by  his  temperament  and  his  truning,  well  versed  as  he 
was  in  constitutional  and  international  law,  and  prac- 
tising a  calmness  and  fairness  in  disonssion  which  are 
essential  qualities  of  the  diplomatist  In  defending 
the  neutnu  rights  of  the  United  States  against  the  en- 
croachments of  European  belligerents  (1801-9),  there 
was  almost  constant  need  of  all  those  qnaUtiea.  The 
most  impcotant  of  his  pa|)en  during  this  p«iod  was 
An  Examinatum  of  the  BritUK  Doctrine  whuJi  tuhoeet» 
to  capture  a  neutral  trade  not  open  in  tune  qf  peace, 
that  is,  the  so-called  '*rule  of  the  war  of  1756,"  aa 
extended  bv  GreeA  Britun  in  1798  and  1803.  lliis 
treatise,  published  in  1806,  was  an  aivument  agauu>t 
the  British  dootjine,  drawn  from  a  caroful  investi^ition 
of  authorities  on  intem^onal  law,  and  was  a  tuuaUe 
contribution  to  tiie  discustion  of  a  queetion  which,  &r 
various  reasons,  has  now  lost  its  importance. 

In  1809  Madison  was  elected  premdent  to  succeed 
Je^erson,  whose  peace  policy — a  policy  of  commercial 
restrictions  to  coerce  Great  Britam  and  Franoep-^ 
continued  to  follow  until,  in  1812,  he  was  forced  Iqr  his 
)»rty  to  change  it  for  a  pdicgr  of  war.  He  had  been, 
under  the  lead  of  Jeffiomm,  a  great  tientenant;  he  haa 


Digitized  by 


MADRAS. 


186 


ftr  tibe  most  part  firrnialied  tbe  a^amento  in  Bnmiort 
of  the  zepatmcan  policy  since  1790:  bat  he  did  not 
poosesfl  the  qualitiee  of  a  leader.  Wb  oatnnet  was  in 
partfoioed  upon  him  in  1809  by  a  senatorial  diqoe, 
and  his  adminiatntion  lacked  Tigor,  pardeolarly  dtmng 
the  war  ot  ISli^lS.  He  had  never  been  a  |wiCiian  in 
pofiticB,  and  was  averse  to  forcing  his  views  upon 
oUiezs,  except  in  bo  far  as  he  oould  do  so  1^  impartial 
arguments.  In  argument,  he  was  not  sansfiea  with 
generalities ;  his  reasoning  went  to  the  foundation  of 
{ninoiples— to  the  minutest  details,  sometimes  almost 
punrally  so.  His  analysis  of  the  arguments  was  ppwer- 
nd  and  seanhing.  In  this  he  resembled  Hamilton ; 
bat  his  oondonons  were  readied  difoogh  a  laborioos 
process  <^  indoodon,  whibt^Uiose  of  Hunilton  seemed 
more  the  result  <n  intuition.  Madison,  moreover, 
kiAed  Hamilton's  boldness  of  conception  and  courace 
in  asBoming  the  naponaitnUty  of  bu  theories.  The 
difieienoe  between  inem  was  the  lUffinenoe  b^ween 
great  talent  and  gemoa. 

Madison  served  two  terms  as  preudent,  and  in  1817 
retired  to  Montpelier,  his  countty  seat  in  Virginia.  For 
neatly  twenty  ^eaiB  thereafter  ne  was  engaged  in  ag- 
rionltoral  piusnita,  but  was  ever  interested  in  Utera- 
ture  and  politicB.  To  the  time  of  his  death  he  ood- 
tinaed  to  m  oonsnlted  V  statesmen  as  an  orade  on  ^ 
eonstatalional  qnestiona. 

In  eharaoter  he  was  mild  and  oondfiatoir ;  and, 
whether  in  power  or  in  oppontion,  he  never  lost  the 
frioadahip  or  omfidenoe  of  his  political  opponents. 
Hii  death  occurred  on  the  28th  of  June,  1836. 

Hia  LMtTM  mad  WrUiKg^  In  4  vols.,  were  pabllahed  by 
flfder  of  Omgrtm  In  186S.  Ths  Madium  PaperM,  a  report  of 
dabatea  daring  the  CoogroH  of  the  Confederatloa,  and  re- 
aortiof  debates  In  the  Federal  Convention,  were  also  pub- 
Udied  by  <nder  of  OmMmm  Tkt  History  of  the  Lift  amd 
ttrntt  of  Mtdiaim,  by  TnlUam  C  Bivea,  in  3  vola.,  eomea 
down  only  to  1794. 

HADBAS,  a  presidency  of  British  India,  ooonpying, 
with  its  dependencies,  the  entire  south  of  the  udian 
peninsnla,  and  washed  on  the  east  bv  the  Bay  df  Ben- 
sal  and  «i  the  west  Iff  the  Iiutian  Ocean.  The  n(sth 
Doonduy  is  extremely  irregular.  On  the  exbeme 
northeast  is  the  Bengal  province  of  Oiissa ;  then  the 
wild  highlands  of  the  Central  Provinces;  next  the 
dominions  of  the  nix&m  of  Hyderabad :  and  lastly,  on 
the  northwest,  the  Bombay  distriota  oi  Dhinrfir  and 
North  K&nara.  The  extreme  length  from  northeast 
to  southwest  is  about  950  milw.  and  the  breadth  450 
milee;  the  area  of  the  British  districts  (1879)  is 
138,850  square  miles,  and  the  population  ^n  1871  was 
31,672,613.  The  five  native  states  attached  to  Mad- 
ras— Travancore,  Cochin.  Puduoottah,  Banganapalli, 
and  Sanddr — have  an  aaditional  area  of  9818  square 
■dlea,  and  a  popoktaon  of  3,289*392,  making  a  grand 
total  area  of  lw,674  square  miles,  with  a  population 
of  84,962,005. 

Qaural  Jjpeef.— EVmn  a  pbynoal  point  of  view, 
the  Madras  ytm^mej  may  be  roughly  divided  into 
time  txaeta — (1)  the  long  and  broad  east  coast,  (2)  the 
ibtnrter  and  narrower  west  ooast,  and  (3)  the  high 
interim  table-land.  These  divisions  are  determined  by 
the  great  mountain  ranges  of  the  Eastern  and  Western 
QhAtB.  The  Eastern  €Hi&ts  form  a  continuation  of  the 
ooofosed  hin  ciystem  of  Chati&  N&gpur.  They  run  in 
a  soath  west  direction  through  almost  the  entire  length 
of  Madras  until  Uiey  loee  themselves  in  the  Nflgiris, 
and  there  jcun  llie  Western  Gh&ta.  Their  average 
hdi^t  is  only  1500  feet,  and  for  the  most  part  they 
leave  a  broad  expanse  of  low  land  between  their  base 
ud  the  sea ;  th^  line  is  pierced  by  three  great  riv- 
en—the Ood4vari,  Kistna.  and  K&veri  (GaaveTv). 
Hie  Weetem  Gh&ta  stretch  continuously  along  the 
shore  of  the  Indian  Ocean.  IU«ng  steeply  at  a  dis- 
taaoe  offiiom  30  to  50  miles  from  the  coast,  they  catch 
afanost  the  whole  rain&ll  of  the  monsoon ;  and  within 
Madras  territoiT  not  a  single  stream  breaks  through 
timr  barrier.   Some  of  the  peaks  attain  an  elevation 


of  more  than  6000  feet.    Between  these  two  rutgm 

Kea  the  centnl  taUfr-land,  with  an  elevatim  of  finm 

1000  to  3000  feet,  which  indudee  the  iriiole  of  Mysore, 
and  extends  over  about  half  a  doxen  distxicts  of  Mad- 
ias. The  three  principal  riven  abovfr-mmtioned,  eadi 
having  a  large  trumtaiysyaton,  all  rise  in  the  Weatem 
Gh&ts,  and  ran  across  the  peninsula  in  a  southeast 
direction  into  the  Bav  of  Bengal.  In  the  upper  parts 
of  their  course  they  drain  rather  than  water  the  coun- 
try through  which  they  flow,  and  are  comparatively 
vuuelesB  either  for  navigation  or  for  irrigation ;  bat 
before  reaching  the  sea  they  spread  over  alluvial  deltas. 
Other  but  smiuler  riven  of  the  same  character  are  the 
North  and  South  Pennto  or  PMmiy&r,  Falar,  Vaigfia, 
Vellar,  and  Tambrapanil  The  two  main  hill  systems 
have  been  already  described  (see  GhXis,  vol  x.  |». 
499).  The  Nflgiris,  which  join  these,  culminate 
Podabetta  (8640  feet),  the  loftiest  peak  in  southern 
India.  There  are,  bendea,  many  ontlving  Bpurs  and 
tangled  masses  of  hills,  of  which  the  Snevaroys,  Ana- 
malais,  and  the  Palnis,  are  the  moat  important.  The 
prindpal  lake  in  the  jpresidency  is  that  of  Pnlicat  on 
the  east  coast,  which  is  33  nules  from  north  to  south, 
and  forms  an  important  means  of  oommnnication  be- 
tween Madras  city  and  the  north  districts.  On  the 
west  coast  are  a  remarkable  series  of  backwaters  or 
lagoons,  fnnging  the  eeabord  of  K&nsra,  Malabar,  and 
Tmvanoore.  T%e  laneet  is  the  backwater  of  Cochin, 
which  extends  for  a  distance  of  120  miles  from  north-  - 
to  south. 

The 'mineral  wealth  of  the  province  is  as  yet  unde- 
veloped. Iron  of  excellent  quality  has  been  smelted 
by  native  smiths  in  many  locaUties  from  time  imme- 
morial *  but  attempts  to  work  the  beds  after  European 
methods  have  hitherto  proved  unauccesefoL  Car- 
boniferous sandstone  extends  across  the  GodAvari 
valley  as  far  as  EUore,  but  the  coal  has  been  found  to 
be  (H  inferior  quality.  Sdentifie  reeearohee  have 
proved  the  existence  of  gold  in  the  Nfl^ris,  in  suffi- 
cient quantity  to  render  outlay  on  it  profltame ;  and 
several  oompaniei^  representing  a  large  amount 
Oi^ital,  have  been  ftnmed  for  woriung  the  mines. 
AxDong  othw  minerals  may  be  mentioned  mangaoass 
in  the  Nfl^ris  and  Bellaxy ;  copper  and  lead  ores  in 
many  parts  of  the  Eastern  GmUs;  antimcm/  and 
silver;  and  eonmdum  in  the  valley  of  the  KatnL 
(Hm^  are  abundant  in  tiie  sandstone  of  the  Northem 
Circars,  and  diamonds  of  moderate  value  are  found  is 
die  same  region.  Stone  and  gravd  qnairies  ara  my 
namraous. 

The  Forest  Department  of  Madras  was  first  organ- 
iced  in  1856,  ana  it  is  estimated  that  forests  cover  a 
total  area  of  more  than  5000  square  miles,  the  whole 
of  which  is  under  conservanOT  roles.  For  supplying 
fad  to  the  railwws  an  area  of  ahoni  160^000  acres  is 
strictly  Gonserveo.  In  the  remaining  forests,  after 
supplying  local  wants,  timber  is  nther  soM  direct  by 
the  department,  or  licenses  are  granted  to  wood-eutten. 
The  more  valuaUe  timbeivtieea  comprise  teak,  ebony, 
rosewood,  sandal-wood,  and  redwood.  The  Govun- 
ment  plantations  cover  an  area  of  9000  acres.  The 
trees  thus  artificially  reared  are  teak,  sandal-wood, 
Catuarma  and  Eucah/ptus,  The  finest  teak  planta- 
tion (over  3000  acres)  is  near  Beypur  in  Malabar.  At 
Mudumalli  there  are  plantations  of  both  teak  and 
sandal-wood ;  and  the  Eucal^tm  or  Australian  gum- 
tree  now  grows  on  the  Nflgina  in  magnificent  chimpa. 
The  total  value  of  timb^  and  wood  exported  was 
£95,801  in  1875-76,  and  £122,413  in  1880-81. 

The  wild  animals  are  tiioee  for  the  most  part  com- 
mon to  tiie  rest  of  India.  Those  deeerving  mention 
are  the  elephant,  Inson,  sambor,  and  ibex  <tf  the 
Western  (jh&ts  and  the  Nflgiris.  Bison  are  also  found 
in  the  hill  tracts  of  the  Northem  CSrcars.  In  Travancore 
state  the  Idack  variety  of  leopard  is  not  unoommon. 
In  1880-81  182  personsand  11,628  cattle  wne  returned 
as  kUIed  by  wild  busts.  The  number  of  persons  killed 
by  snake-lntes  in  1880  was  928.   The  elephant  is  now 
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proteoted  by  Uw  from  mdiaoriminate  destmcdon.  The 
kgricultonti  returns  for  1880-81  report  the  number  of 
buffaloes  as  1,324,435,  bullocks  3,228,007,  com  2,873,- 
979,  goats  2,803,407,  sheep  4,082,411.  horses  8986, 
and  dephants532.  The  cattle  are  uumI,  but  in  Nel- 
Jore  a^  aloDK  the  Mysore  &onder  a  superior 
breed  is  oaremlly  kept  up  by  the  wealthier  fannerB. 
The  best  buffaloes  are  un ported  from  the  Bombay  dis- 
trict of  Sh&rw&r.  Bximiments  in  sheep  Ineeding  havo 
been  nutde  at  the  Siud&pet  modal  lann,  with  fair 
success. 

Population.— The  flzit  oeosns,  in  retnm«d  the  popu- 
lation as  13,476,9&3,  and  an  ennmetation  in  1866-67  gaT« 
66,6^058.  The  eenms  of  November,  187L  however,  was 
ihe  flirt  conducted  In  rmlar  form.  The  following  table 
gives  the  reealts  for  the  British  districts  of  the  prflsldency. 
JjDOoiding  to  the  preliminuy  return  the  total  popnlation  at 
the  eensDB  in  1881  was  30,839,181  (15,242,122  males  and  15,- 
597,069  females).  This  wonld  seem  to  show  that  the  loss 
«atued  by  the  fimUne  of  1678-78  has  beoi  nearly  made  op. 


Ana,  Aywloftim,  ttc,  of  Madra*  Pttddrnteg  in  1871. 
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Hindu  numbered  28,883,978;  Mohammedans,  l,8S7,8in'; 
airlitiaDS,633,7aO;  J^ns,21,254:  and"others,"4338.  The 
Hindus  (923  per  cent,  of  the  whole)  are  snbdlvided  into 
16.169,610  Sivaites,  11,657,311  Vishnuvite^  164,989  Lingi- 

Kta,  and  892,068  "  others,"  inclndlng  hiU  tribes.  The  Slva- 
■  are  most  nomeroos  in  the  extreme  eoath  and  on  the 
welt  eoast,  while  the  Viahnnvites  are  chiefly  found  in  the 
northern  districts.  The  Ling&yata  may  be  described  as  a 
sect  of  Sivaite  Puritans,  who  derive  their  name  fh>m 
their  practice  of  carrying  about  on  their  persons  the 
liafl  M  emUem  of  tiva.  Of  Hindo  castes,  Bntlunans, 
number  1,094,465.  They  follow  various  pursuits,  and  many 
of  them  are  said  to  be  recent  immigrants,  who  came  south 
in  the  train  of  the  Hahratta  armies.  A  peculiar  caste  of 
BnUimana,  called  Nambnri,  Is  found  in  ifalabar,  who  are 
aaU  to  be  deaoended  fhmi  flshennen.  The  Kabattriyas,  or 
warrior  caste  of  the  ancient  Hindu  orgaolzaUon,  number 
only  190,415.  The  three  trading  castes  of  Chettis,  fieri 
Chettis,  and  Komatis  number  714,712,  and  except  in  Klnara 
district  still  retain  in  their  bands  nearly  all  the  commerce 
of  the  country.  Agricultural  castes  number  7,826,127 ;  the 
highest  classes  among  them  do  not  enltivste  with  their  own 
hands,  and  many  of  them  formerly  held  their  lands  on  a 
militaiy  tenure.  The  pastoral  castes  number  1,730,681,  but 
a  laige  propor^n  of  uem  have  now  abandoned  their  he* 
reditary  oocnpatlon.  Artisans  number  785,085,  of  whom 
nearly  one.tuuf  are  workers  in  metaL  Weavers  number 
1.017,781,  but  their  industry  is  now  decayed  owing  to  Man- 
chester competition.  The  laboring  castes  are  returned  at 
3,944,463.  Fishing  and  hunting  castes  number  971,837,  but 
many  have  now  betaken  thenuelvea  to  agriculture.  The 
palm  cultivators  and  toddy  makers  amount  to  1,664,862. 
Ont.ca8t«s  (Pariahs)  number  4,761,503;  in  the  country  round 
Madras  they  foim  abontone-quarterof  the  total  population. 
Up  to  the  close  of  the  last  century  they  lived  in  a  state  of 
slavery  to  the  anpwrior  castea;  and  they  are  still  com- 
pelled by  custom  to  live  in  separate  hovels  outside  the 
boundary  of  the  village,  and  to  perform  all  menial  ser- 
vioes.  They  are  described  as  a  laborious,  frugal,  plea- 
sure-loving people,   omnivorous   in  diet,  and  capable 


of  performing  mueh  hard  work.  Pnclaarifled  Hindus 
(2,666390)  eonslrt  of  abralglnai  hill  ineea  and  wandat^ 
ing  tribes.  Ifumerically  the  most  Important  are  Hm 
Kandhs  and  Sauraa,  two  cognate  raoes  who  inhabit 
the  mountainous  toacla  of  the  Eastern  Ohits  attaebad. 
to  several  of  the  lane  mamlmdMM  of  Ganjim  aaA 
yiH«apatam.  On  the  Mllriris,  the  aboriginal  tribe  beat 
known  to  Europeans  is  the  Todas,  a  stalwut  haughty  rao^ 
who  domineer  over  the  more  timid  Jungle  folk,  ud  """"^ 
themselves  to  the  pasturing  of  bnflUoes.  It  is  believed  that 
the  Todas  are  now  dying  outL  for  in  1871  llier  numbered 
only  693.  The  prinmpal  wandering  Mbes  are  we  BriiOasis 
and  Lambadi8,whoare  tobefonnd  iuall  partaof  the  eoQii* 
toy  as  carriers  of  grain  and  salt. 

The  Mohammedans  are  thus  subdivided  -. — Sannis,  1,6&4,- 
629;  Shias,  69,306:  Wahhftbis,  3954;  unspeeUled,  130,072. 
A  more  fomlliar  division  ia  a  raoe  one; — Iiabbay,  Mopl% 
Arab,  Sh^h,  Sayytd,  Patb&n,  and  MughaL  The  Labfaays 
(312,068)  are  the  descendants  of  Hindu  converts,  and  aie 
traders  by  hereditary  ooenpation,  although  mau'  now 
employ  tbemaelves  as  sailors  and  nsharmen.  The  Mbplas 
(612,789)  are  the  deseendants  ai  Malayslam  eonvartata 
IsUio,— the  head  of  the  tribe,  the  rU&  of  Kananfir,  being 
descended  from  a  fisher  Ikmily  in  Malabar.  They  are  a 
hard-working,  frugal  people,  but  quite  ouedueated  and  veiy 
fiumtioal,  uoA  under  the  influenoe  of  rdUgious  ezottemeot 
'  have  often  disturbed  tiie  public  peace.  The  Sbalkhs  nnm* 
ber  511,112,  the  Sayyids  89,210,  the  Patfaius  70,943,  andUw 
Uughals  12,407. 

Christians  are  more  numerous  in  Madras  than  in  any 
other  part  of  India.  They  number  in  the  British  distrieta 
633,760,  of  whom  40,879  are  Europeans  or  Enrasians,  and 
the  Tfimainder  native  oonverta;  Soman  Oathollcs  number 
397,071,  and  Protestants  93,228.  In  Travaneore  and  Coohia 
states  the  native  Christians  are  still  more  numerous,  con- 
stituting as  mooh  as  one-feurth  of  the  population.  The 
Roman  Cathcdics,  whsae  number  throughout  southern  India 
is  estimated  at  upwards  of  ^,000,  owe  their  orinn  to  St. 
Francis  Xavler,  and  the  fomons  Jesuit  mission  of  Hadnraj 
they  are  partly  under  the  authority  of  the  archbishop  of . 
Goa,and  part^  under  twelve  Jesuit  vicariates.  Protean 
ant  misBlons  date  from  the  beginning  of  the  lart  eentury. 
The  Danes  were  the  pioneen;  but  their  work  was  taken  up 
by  the  Society  for  Promoting*  Christian  Knowledge* 
under  whom  labored  the  great  Lutherans  of  the  lart  oea- 
tury — Schnlts,  Sartorius,  Fabrioius,  and  Sob  warts.  The 
Cburdi  Missionary  Socie^  entoed  the  fleld  in  1814;  and 
subsequently  an  American  mission  Joined  In  the  work. 
The  total  number  of  Protestant  n^ive  Chrirtlans  in  soutii* 
em  India  (British  and  native)  in  1878  was  296,408. 

Urban  lift  may  be  s^  to  be  more  highly  developed  Im 
Madras  than  In  Bengal  or  Bombay.  Populous  citiea,  in- 
deed, are  not  numerous,  but  there  is  an  unusual  pr^pottioB 
of  towns  with  ttom  2000  to  20,000  inhabitants.  The  six 
citiea  with  a  population  of  more  thui  50,000  are — Madras 
eity  (18n),  397,652;  TrichinopoU,  7^630;  TaqJoxe^SS^lTS; 
Madura,  51,987 ;  Bellary,  61,766;  Salem.  50,012. 

AgrimU»re.~-Ovet  the  greater  part  of  the  area  of  Madras 
artificial  irrigation  is  impossible,  and  cultivation  is  depen- 
dent upon  the  local  rainfaU,  which  rarely  exceeds  40  inehes 
a  year,  and  is  liable  to  foU  uregularly.  ^e  Malabar  eess* 
ia  the  onlv  **"'rt  where  the  laimUl  brought  by  the  south* 
■•  ->s  -,.  .  ^  may  be  trusted  both  for  Its  hmount  and  reg- 
ularity. Other  districts,  such  as  Bellary,  are  also  dwendenfe 
upon  this  monsoon,  but  In  their  case  the  rain-clouds  hav* 
spent  thenuelvea  in  passing  over  the  Western  OUUs,  and 
culUvation  beomnes  a  matter  irf  hasard.  Over  the  greater 
part  of  the  presidency  the  rainy  season  is  caused  hy  tha 
southeast  monsoon,  which  breaks  about  the  end  of  Septem- 
ber. The  delta8oftheGodivari,Kistna,andKiveri  riven 
are  the  only  qtots  (m  the  eart  ooart  which  artifieial  lirlga* 
tlon  is  able  to  save  ficmn  risk  of  oooasional  aoandty.  Of 
the  total  cultivated  area  about  80  per  cent,  is  returned  as 
"dry"  land,  or  that  which  Is  solely  dependent  upon  local 
rainiiall;  15  per  cent,  as  "wet"  land,  irrigated  from  river 
ehannels ;  8  per  cent,  as  garden  land,  irrigated  ftom  wells; 
and  about  3  per  cent,  fallow  and  pasture.  The  prindpat 
food  staples  are  rice,  AoUtm,  kambu,  ragi,  and  tangn.  The 
most  common  oil-seed  is  gingelly.  Garden  crops  oompriss 
tobacoo,  sugar-oane,  ohillieo,  betel-leaf,  and  plantains.  The 
fruit  treea  are  ooeoa-nnt,  areca-nut,  date  and  palmyra  palm, 
Jac^,  tamarind,  and  mango.  Special  crops  inclnue  eottmi, 
indigo,  coffee,  tea,  cinchona.  The  principal  ooffee  tract 
stretebes  along  the  slopes  of  the  Western  Qhits  from  the 
norUi  of  Mysore  almost  down  to  Cape  Oomorin.  The  larger 
portion  of  tills  area  Ilea  within  Mysore^  Ooorg,  and  Travan- 
eore stat^bnt  W^mid  and  the  NUgIri  hiUs  are  within 
Madras.  The  first  coffee  plantation  was  opened  in  the 
Wainid  in  1840.  Many  of  the  early  clearings  proved  on- 
profitable,  and  the  enterprise  made  little  prcgreastiU  about 
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ISBSt  ta,  wUdi  ymt  tiw  totaX  eacporta  wue  32,000  ewts. 
Oattb*,  wUdi  ii  nraoh  mltlnted  on  the  NihrirU,  now  oor- 
•en  In  tbe  wkole  prwideney  131,818  aoru.  The  tea  plant 
WM  also  iatxodnoed  into  the  KflgM  hUla  about  1840,  but 
•mm  not  taken  ap  m  a  oommeroial  ipecolation  till  1865. 
The  area  under  tea  is  over  4000  acres,  and  the  exports  In 
1880-81  were  80S)MO  The  cinchona  idant  waa  nooeoa- 
ftilly  ivtrodueed  into  the  Nilgiri  hilla  br  Oorernment  in 
1800.  In  1880-81  847  aona  wen  under  coltiTation ;  1,087,- 
637  pbrata  were  raised;  and  the  reoeipti  of  nlea  were 
£30,mS,  the  amonnt  in  1675-78  beii%  only  £4060.  Tobacco 
la  extemalTelr  gromi  in  Oodivari  and  Kiatna  dlttricta. 
The  greater  part  of  the  soil  in  Hadraa  la  held  hy  the  cnlti- 
vstoiB  direct  from  goTemment  under  the  ten  ore  known  as 
riffatwmH.  The  averaice  rate  of  GoTemmeot  aaie— ment  ia 
about  Si.  3d.  per  acre  on  onirri gated  and  Oi.  6d.  on  irrigated 
land.  In  1880-81  the  total  revenue  from  thla  aonzee 
Amounted  to  £4,170,058.  Besides  theee  lands  fn  the  hands 
of  the  Goremment,  there  an  also  woprietaryor  mmtmdM 
aatatea  in  all  parts  of  the  country.  These  eatatee  are  eitiier 
the  remains  cf  ancient  principalitifls,  which  the  holder  can- 
■(A  adl  or  encninber  beyond  bis  own  life  inteieat,  or  they 
am  creations  of  British  rule  andsalfjeetto  the  usual  Hindu 
cDstran  of  partition.  The  total  areaoftheaaatindM  estates 
is  about  £1  million  acres,  or  one-foorth  of  the  whole  presl* 
d«iiey.  ThtpeahkaA  or  tribute  payable  to  Goremment  in 
IMxpetaity  amounts  to  about  £800,000  a  year.  Jnima,  reve- 
nne-ftee  or  quit-rent  grants  of  lands  nude  for  religions  eu- 
dowments  or  fhr  sernoes  rendered  to  the  states  oooupy  an 
aggregate  area  of  a  little  over  1,600,000  acres. 

jfoM^MtaTM. — Madras  possesses  few  staple  manulSietares. 
The  loepaiation  of  the  cofibe  berry  for  export  oonstitotes 
the  one  great  business  carried  on  by  means  of  European 
capital  and  under  Enroyean  snperriBion.  Indigo  is  mann- 
&ctnred  in  consldoalde  quanttttes,  bat  of  Infanor  quali^. 
Tb»  more  important  of  the  large  mann&ctories  are  three 
fioitini  mills  in  Madras,  a  wesTlng  establishment  maintained 
the  Basel  misdon  in  South  EAnara,  sugar  works  in  Ow- 
ifan  and  South  Areot,  and  a  Jute  ftetory  at  Tisaguatam. 
Up  to  the  dose  of  the  last  oentai^  cotton  goods  ctmnitnted 
the  main  article  of  export.  Maanlipatam,  where  the  first 
Bngltoh  fsetinT  on  the  Cormnandel  coast  was  established 
in  leSO^  vaSand  a  special  rotation  for  its  chlntses,  which 
w«z«TalnMnv  the  fMiness  and  pennaneucy  of  their  dyes. 
Tbcora  is  KiSO.  a  small  demand  for  these  artieleB  In  Bunuh, 
tho  Stiaita,  and  the  Persian  Qulf;  bat  Manchestte  goods 
hnTA  nearly  beaten  the  Indian  exporter  out  of  the  field. 
NatiTe  looms,  however,  still  hold  titeir  own  in  the  local 
msoket,  In  fiue  of  streDUOUs  opporition.  After  weaving, 
wosk^  in  met^  appears  to  be  the  most  widesiaead  na- 
tive industry.  Among  local  Rwdalities  which  have  at- 
tracted Eun^teao  cnriositymsy  be  mentioned  the  Jewellery 
of  Tiiehlnopoli,  ornaments  of  Wory  and  horn  worked  at 
Tl— CT**"".  ■uA  smdal-irood  eaxring  at  K&naia.  The 
maanfoefeare  and  sale  ot  sslfc  la  a  goremment  monopoly, 
earried  on  under  dose  snperrMlon.  The  process  employed 
la  solar  eraporatlon,  and  the  entire  eastern  coast-line  from 
OiiSM  to  Oqie  Comorin  aflbrds  natural  &dlities  for  the  In- 
dustry. Tlwprqiaratlcaiitf  arrack  and  toddy  spirit  iaalso 
a  QoTranment  mmu^oly.  On  the  Kilgiri  hills  and  at  Bel- 
lajy  coantry  beer  is  manufketnred  by  European  firms  sub- 
leet  to  an  axdae  duty  of  6d.  per  galldn. 

JEsttaoiFiL— Two  guazuteed  lailwi^  companies,  the 
Madras  and  the  South  Indian,  have  tiieir  linea  almost  en- 
tirely within  the  {vesidencT.  TheUadtasBailway,  which 
connects  at  BItichur  with  the  Great  Indian  Peninsular  sys- 
tem, runs  southeast  to  Madras,  and  then  west  across  uie 
peninsula  to  Beypur,  with  branches  to  Bellary  and  Banga- 
Mire.  The  total  length  open  in  1881  was  SS8  miles ;  the 
o^tal  expended,  £10,441,699 ;  the  net  profits  £177,433, 
cWing  a  dividend  of  1.7  per  cent  on  the  capital  expended. 
*tb9  &mth  Indian  Bailway  (narrow  gauge)  mnsnorthfrom 
Tatienin  to  Madras.  In  1881  the  total  length  was  658 
nika;  the  oapibil  entnded  £4,991,311 ;  and  the  net  profits 
TMded  a  dividend  of  2.9  per  oent. 

Ommem  and  IVad«.— The  continuous  seaboard  of  the 
Ibdias  presidency,  wilhont  any  natnral  harbom  of  the 
tnt  rank,  has  tended  to  create  a  widely  difi^ised  trade. 
Hidxas  el^  condiiets  neariy  one-half  of  the  total  sea-borne 
coouBiene;  next  comes  Malabar,  oontaining  the  westwn 
railway  terminos  near  CUlcut;  then  Godavari,  with  its 
duster  of  ports  along  the  fringe  of  the  ddta ;  linnevdli, 
wltii  the  new  harbor  at  Tutiomin,  which  has  opened  large 
dtoUsffS  with  OctIob  ;  TaiOore,  Soath  Simara,  Amjim,  and 
Tlia^palnm  In  tho  vtder  t^ta.  The  total  foreign  trade 
in  1880^  WHS  as  follows.  The  imports  unounted  to  £6,- 
618,783,  of  which  cotton  pleee  goods  and  twists  made  np  £2,- 
808|379.  pain  £168,144,  and  apnuel  £147,691.  Tbeexporta 
amounted  to  £0,271,346,  the  chief  Itema  being— oofiee,  £1,* 
308^;  taw  ootton,*  £809,127  {hides  and  Skins,  £1,861,1^; 


rice,  £996,314;  seeds,  £706,890;  indigo,  £693,108;  splei^ 
£379,282 ;  oils,  £378,119 ;  sngur,  £301,670.  The  total  unm< 
ber  (tf  vessels  engaged  in  foreign  trade  that  cleared  and  en- 
tered Madras  ports  in  1880-81  was  6247,  with  a  tonnage  of 
1,177,337 ;  the  coasting  trade  was  conducted  by  11,316  vee* 
sels  with  3,748,474  tons,  for  ports  outside  Madras  presidency, 
and  24,057  vessels,  with  8;0eS^S86  tons,  for  ports  within  the 
presidency.  The  Importance  of  this  active  coasting  trade 
may  be  gathered  frmn  tlie  Act  that  in  1876-77  (the  first 
year  of  the  late  fomine)  the  imports  of  grain  suddenly  mas 
to  692.850  ton^  by  Car  the  greater  part  consisting  of  rice 
AomBengaL 

jldmNfifi'fllioa.~— The  supreme  executive  authority  Is 
vested  in  the  governor,  with  a  council  of  three  memheis, 
of  whom  one  is  the  commander-in-chief;  the  others  belong 
to  the  ooTenanted  civil  service.  For  legislative  purposes 
this  council  is  increased  by  the  presence  of  the  sdvocate- 
general  and  flrom  fonr  to  eight  other  members  nominated 
by  the  governor,  of  whom  not  lees  than  one-half  must  be 
nos-ofScials.  Tlie  local  administration  la  organised  with 
the  district  or  mid  as  its  unit.  Of  these  districts  there  are 
twenty-one  In  all,  indnding  the  NUgiris  and  Madras  city, 
both  of  which  occupy  an  exceptional  position.  Each  of  the 
remi^ng  districts  is  under  tiie  Jurisdiction  of  a  collector- 
magistrate  and  a  sessions  Judge.  Beneath  the  oolleotor> 
mi^strate  come  deputy  eollectors.  sub-ooUectors,  and  aa- 
aistonts.  Each  district  is  subdivided  into  t&lttkt,  number- 
ing one  hundred  and  fifty-six  in  all,  under  the  charge  of  a 
taJmltUr.  Each  tilHk  comprises  mm  fifty  to  one  hundred 
villages,  which' constitntf  uie  ultimate  units  fi»  fiscal  and 
administrative  purposes.  The  hereditary  village  ofBdal^ 
to  be  found  in  almost  eveiy  Hindu  village,  are  employed 
to  perform  minor  puUlo  omoea,  revenue  and  Judicial,  and 
are  Inadeqnataty  remunerated  either  by  feesln  giain  and 
other  oeases  levied  from  the  viUagen,  or  Iv  a  tediiction  Im 
their  land  assessment.  The  heads  of  villages  and  village 
accountants  (kamam)  collect  and  account  for  all  revenue, 
rates,  and  taxes  within  their  respective  villages  or  town- 
ships. 

Local  and  municipal  admlnWntimi,  induding  roads  and 
communications,  sonools  and  prinuuy  education,  public 
bealtb  and  local  endowments,  together  with  spedsl  taxa- 
tion levied  for  any  of  these  purposes,  is  joovidedfor  by  qteelal 
legislation  psased  in  1871.  Entire  distrietsor,  when  theas 
are  of  unmanageable  size,  parts  of  districts  havebem  consU- 
tuted  local  ftind  circles,  each  under  the  management  of  a 
board  of  commissioners,  of  whidi  the  collector  ia  ex  offieu  pre- 
sldentv  and  the  district  engineer,  medical  officer,  and  one  or 
more  civil  offlcen  are  offlolal  members.  With  them  are  as- 
sociated at  least  an  equal  number  of  native  nonnifflelal, 
gentiemen,  appointed  by  Government.  To  these  boards  Is 
entrusted  the  entire  management  of  the  local  interests 
above  named,  snlffect  to  tiw  submission  of  an  annual  bad- 
get  fior  the  sanoUimxtfCkivemment.  and  of  a  report  of  the 
board's  transactions  at  the  dose  of  eadi  yeu.  Aetwanty- 
one  districts  of  the  presidency  comprise  thirty-five  sneh 
local  fund  drdes.  Ine  sources  of  income  at  the  disposal 
of  these  boards  are  a  grant  from  provincial  funds,  a  special 
land  rate  not  exceeding  one  oana  in  the  rupee  of  the  Oov- 
emment  assessment  tolls,  school  fees,  load  endowment^ 
and  other  minor  special  funds.  Municipal  administration 
of  the  larger  towns  is  provided  for  by  bMrds  of  town  com- 
missioners, ecmstituted  similarly  to  tiie  local  boards  as  re> 
garda  offlcial  and  non-offldal  members,  except  that,  with 
the  eonseut  of  Government,  the  latter  may  be  elected  l^' 
the  rate-payeis.  Besides  the  above-named  local  Interests, 
the  commissioners  manage  the  local  sanitation  and  hospi- 
tals of  the  towns,  registration  of  births  and  deaths,  light- 
ing and  police.  About  fifty  towns,  indnding  Madras  dty, 
with  an  aggregate  population  of  1,500,000,  are  provided 
with  maniciral  administration,  and  the  number  is  steadily 
increasing.  The  fhnds  at  the  disposal  of  the  commissioners 
consist  of  rates  on  hooses  and  lands,  a  tax  on  professions 
and  trades,  a  wheel  unA  animal  tax,  tolls  and  f^rrie% 
school  ud  market  fbes,  etc  Under  1^  administration  m 
these  local  and  municipal  boards  great  impulse  has  been 
given  to  the  devdiqiment  of  roads,  ednoatlon,  and  ho^dtala 
and  dispensaries. 

itsesaiis  and  Expmdilmt. — Down  to  1871  every  branch  of 
revenne  and  expenditure  throughout  India  was  managed 
in  a31  details  by  the  Government  of  India.  Under  the  de- 
centralisation scheme  of  that  year  the  financial  adminis- 
tration (tf  the  Jail,  polloe,  and  educational  services,  together 
with  certain  bratubea  of  the  medical,  sanitary,  and  other 
minor  servioes^  woe  bansfbrred  to  the  GoTunment  of 
Madias,  and  a  grant  of  a  single  fixed  sum  from  the  imperial 
fbnda  was  assigned  for  their  maintenance.  The  local  fOnd 
boards,  described  above  were  constituted  in  the  same  year, 
and  the  municipal  sdmrnlstntion  improved.  The  provin- 
cial expenditure  is  almost  entirety  met  by  a  grant  flmn  im- 
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p«rUl  ftuds;  and  tiie  local  receipts  benefit  In  asimilAr  my 
by  a  mib«idy  from  the  imperial  bndget.  The  following 
flgnm  show  the  Tevenue  and  expenditoie  under  each  head 
of  flnanee  for  the  year  1880-81,  eKolnriTeof  the  bharges  dd- 
der  the  headi  of  army,  Intereet,  and  Imperial  public  works. 
(1)  Imperial:  total  revenne,  £8,626,451, of  wUoh about one- 
half|  £4,284,335,  is  derived  from  the  land  revenue,  and  £1,- 
433,974  from  salt ;  expenditure,  £3,478,665.  (2)  Provincial : 
total  revenue,  £865,162,  of  which  £781,990  forms  tiie  allot- 
ment from  the  imperial  ftands ;  expenditure,  £971.011, — the 
main  items  beii^  police,  £376,356 ;  law  and  Jnstloe,  £105,- 
962:  public  works,  £142,1^17 ;  education,  £90,975,  (3)  Un- 
fettered local  Ainds:  receipts,  £S4,768;  charges,  £19,628. 
(4)  Fettered  local  Ainds:  Income,  £746^5  :  expenditure, 
£720,746.  Municipal :  total  revenue,  £133V364;eq«nditnre, 
£129,^.  The  gross  revenue  of  the  pretidemrwH  £1^C90,- 
152,  and  the  expenditure  £6,893,960. 

'^my.— The  Madras  army  garrisons,  besldee  the  whole  of 
Uadiaa  proper,  the  adjointni  state  of  Mysore,  the  NIsim's 
Dominions,  the  Central  Provinces,  uid  British  Bnrmah ;  a 
revlment  is  also  osually  stationed  at  Dorunda  in  the  Chntia 
Nagpnr  division  of  Bengal,  and  another  at  Cnttack  in 
OrUsa.  The  entire  force  consists  of  1  regiment  of  European 
cavalry,  19  batteries  of  European  artillery,  and  6  regimenUi 
of  Ehiropean  infimtry,  with  1  company  of  native  sappers 
and  miners,  4  regiments  of  native  caralry,  and  40  regiments 
of  native  in&ntry.  In  1880-81  the  European  force  num- 
bered 10;22&,  and  the  native  army  30,858  of  all  ranks.  The 
military  expenditure  charged  against  Madras  in  1880-81 
was  £2,722,105.  The  principal  cantonments  are  K&mpti, 
Seconder&b&d,  BangaJore,  Bellary,  and  Bangoon.  St. 
Thomas's  Mount  near  Madras  is  an  important  station 
for  artillery.  The  two  mllltaiy  ■auatarinma  are  Baman- 
dmg  near  BelUry,  and  JakaMla»  or  Wellington  in  the 
Nilgiri  Hills. 

AdmtnUtratoM  fiVotMici.— An  early  task  of  the  English 
administration  was  the  repreaiion  of  the  system  of  black- 
mail levied  by  bands  of  Kavll^is,  which  was  not  fally  ex- 
tinguished for  many  years.  By  a  Government  regulation 
in  1866  the  village  police  was  placed  nnder  the  head  of  the 
village,  and  became  practically  the  most  nsefol  (although 
a  somewhat  dishonest)  agency  of  the  magistrate  in  the 
police  administration.  The  ludras  polioe  force  was  organ- 
ised in  its  present  form  in  1860.  .In  Xaxch,  1881,  it  con- 
sisted of  a  total  strength  of  26,415  offloen  and  men,  main- 
t^ed  at  a  coat  of  £384,233.  In  1880  the  total  number  of 
prisoners  passing  through  the  Jails  in  the  presidency  was 
27,706, — considerably  less  than  during  and  after  the  &mine ; 
the  daily  average  number  of  prisoners  was  12,202.  Educa- 
tion was  afforded  in  1880-81  by  12,878  schools,  attended  by 
327,808  pupils;  the  expenditure  was  £284,873,  of  which 
£86,641  was  contributed  by  the  state.  The  chief  educa> 
tional  institutions  are  the  Uadras  university,  the  provincial 
college  of  Combaoonum,  the  Madras  Christian  college,  the 
Doveton  Protestant  collejse,  S.  P.  G.  high  school  at  TanJore, 
medical  college,  civil  engineering  college,  Lawrence  asylum, 
school  of  agriculture,  school  of  ordnanceartifloersand  school 
of  arts,  and  the  military  orphanage  at  Utakamand  in  mem- 
ory of  the  late  Sir  Henry  Lawrence. 

CUmaU  oftd  Heaith.—Tiie  climate  varies  in  dilferent  parts 
of  the  president^,  being  determined  by  the  very  diverse 
■eographlcal  conditions.  The  Nllgiri  hills  eiyoy  the  climate 
of  the  temperate  sone,  with  a  mod«rate  ralnnul,  and  a  ther- 
mometer rarely  exceeding  80°  F.,  and  sometimes  &lltng  to 
the  freesing-point.  On  the  Malabar  coast  the  southwest 
monsoon  brings  an  excessive  rainfall,  reaching  150  inches 
in  the  year  at  certain  spots.  The  rain  clouds  hanging  on 
the  slope  of  the  Western  Qhits  sometimes  obscure  the  sun 
for  month  after  month.  Along  the  eastern  coast  and  on  the 
central  table-lands  the  rainfiw  is  comparatively  low,  but 
the  heat  of  the  summer  months  is  excessive.  At  Masulipa- 
tam  the  thermometer  frequently  rises  to  above  110°  F.  in 
the  shade.  The  whole  coast  of  the  Bay  of  Bengal  is  liable 
to  disastrous  cyclones,  whi<^  not  only  wreck  the  ahipping 
in  the  roads,  but  have  repeatedly  overwhelmed  the  low- 
lying  ports.  The  moat  prevalent  diaeaBes  are  fevers,  diar- 
rhoea, dysentery,  and  other  bowel  complaints,  cholera,  and 
■mall-pox. 

Hittory. — Until  tiie  English  conquest  the  whole  of  south- 
ern India  had  never  acknowledged  a  single  ruler.  The 
dilBcnlt  nature  of  the  hill  passes  and  the  warlike  character 
of  the  highland  tribesfortnde  the  growth  of  great  empires, 
such  as  succeeded  one  another  on  Uie  plains  of  Hindust&n. 
The  Tamil  country  In  the  extreme  south  is  traditionally 
divided  between  the  three  kingdoms  of  I^ndya,  Chola,  and 
Chera.  The  west  coastsnppliea  the  nudeusof  a  monuchy 
which  afterwards  extended  over  the  highlands  of  Mysore, 
and  took  iU  name  from  the  Camatic.  On  the  nor^east 
the  kings  of  Kalinga  at  one  time  ruled  over  the  entire  line 
ofaeaboardftam  the  Krishna  to  the  Ganges.  Hindu  legend 


1  [Bertrand  F.  Mah«  de  (1699-1TS8),  of  St.  Halo,  governor  of  Uauritlna  and  R^onlon,  which  be  greatly  develraed. 
Snvloas  of  his  ex|doit  at  Madras,  sent  htm  to  France  and  to  prison.  His  widow  was  pensioned.— Ah.  Ed.] 


has  preserved  marvellous  stories  of  these  early  Ajnmttiea, 
but  our  only  authentic  evidence  consists  in  their  inao^ 
tions  on  stone  and  brass,  and  their  noble  architecture.  Tut 
Mohammedan  Invader  first  established  himself  in  the  south 
in  the  beginning  of  the  14th  century.  AU-ud-din,  the  sec- 
ond monarch  of  the  Ehllji  djuastj  at  Deltii,  and  his  gene- 
ral  Malik  Kafar  conquered  the  Deccan,  and  overumr 
the  kingdoms  of  Eamataka  and  Telingftoa,  which  wece 
then  the  most  powwfU  In  aonthmt  India.  But  after  tho 
withdrawal  ut  the  Musslm&n  armies  the  native  monarchy 
of  Vjjayanagararoaeoutof  theminB.  This  dynas^  gnd- 
ually  extended  its  dominions  from  sea  to  sea,  and  reached 
a  pitch  of  prosperity  befbre  unknown.  At  last,  in  I665»  1% 
vras  overaiiemed  by  a  combination  of  the  foar  Molum* 
medaa  principalitiea  of  the  Deccan.  At  the  <doae  of  tho 
reign  of  Aurangxeb,  althourii  tiiat  emperor  nominally  ex- 
tended his  sovereign^  ss  for  as  0^  Oomcoin,  in  rMli^ 
south  India  had  a^ln  follen  nnderannmbeor  of  mien  wbo 
owned  no  regular  allegiance.  The  nizthn  of  the  DeoeaiL 
himself  an  independent  sovereign,  represented  the  '"Ttr''t 
court  of  DelhL  The  most  powerful  of  his  feudatories  was 
the  naw&b  of  the  Camatic,  with  his  capital  at  Axoot.  In 
Tanjore,  a  descendant  of  Slv^i  ruled ;  and  on  the  cental 
table-land  a  Hindu  chieftain  was  gradually  establishing  his 
authority  and  founding  the  state  of  Mysore,  destined  soon 
to  pass  to  a  Mohammedan  usurper. 

VBSco  da  Gama  cast  anchor  off  Calicut  on  the  20th  M», 
I486,  and  A>r  a  century  the  Fortogueae  ret^ned  in  ^eix 
control  the  commerce  of  India.  The  Dntdi  began  to  estab- 
lish themselves  on  the  rain  of  tiie  Portuguese  at  the  begin- 
ning of  the  17th  century,  and  were  quiidcly  followed  by  the 
En^ish,  who  established  themaelvee  at  Qdicnt  and  Cran- 
ganore  In  1616.  Tellicherri  became  ^e  principal  British 
emporium  on  the  west  coast  of  Madras.  The  Portngneao 
eventually  reti-^  to  Goa,  and  the  Dutch  to  the  Sploa 
Islands.  The  fltst  English  settlement  on  the  east  coast 
was  in  1620,  at  Masnlipatam,  even  tiien  oel^rated  fiir  its 
fabrics.  Farther  south  A  fitetorr,  the  nucleus  of  Madraa 
city,  was  erected  in,  1639.  Pondleherri  waa  purchased  by 
the  French  in  1762.  For  many  years  the  E^ngllsh  and 
French  traders  lived  peaceably  side  by  side,  and  vrith  no 
ambition  for  territorial  aggrandisement.  Tbt  war  of  the 
Austrian  sncoession  in  Europe  lit  the  first  flameof  hoatiU^ 
on  the  Coromandel  coast.  In  1746  Msdrsa  was  foroed  to 
surrender  to  Labourdonnali,^and  Fort  St.  David  remained 
the  only  British  possession  in  southem  India.  By  the 
peace  of  Aix-la-Chapelle  Madras  was  reatored  to  the  Eng- 
lish ;  bnt  fr<nn  this  time  the  rivalryof  the  twonatknis  was 
keen,  and  found  its  opportunities  in  the  diqmted  suooea- 
sions  which  always  flu  a  large  place  in  Oriental  polities. 
English  influence  was  generally  able  to  secuTe  t^e  nvor  of 
the  rulers  of  the  Qunatic  and  Tanjore,  while  the  Ftmik 
succeeded  in  placing  their  own  nominee  on  flie  thruia  at 
Hyderabad.  At  last  Dupleix  roae  to  be  the  temporaty 
arbtterof  the  &to  of  southem  India,  but  he  wasovertnzown 
by  Clive,  whose  defence  of  Arcot  In  1751  forms  the  tornlng 
point  in  Indian  history.  In  1760  the  crowning  vlotoxy  « 
Wandewash  waa  won  by  Colonel  (afterwards  BIr  wn) 
Goote,  over  Lally,  and  in  the  following  year,  desidtenelp 
from  Mysore,  Pondleherri  was  captured. 

Though  the  English  had  no  longer  any  European  rlvaL 
they  had  yet  to  deal  with  Mohammedan  fanaticism  ara 
the  warlike  population  of  the  highlands  of  Mysore, 
dynasty  founded  by  Hyder  All,  and  terminating  in  his  mm 
Tipfi  Sult&n,  proved  itself  in  four  sevexal  wars,  which  ter- 
minated only  in  179B,  the  most  fimnidable  antagonist 
which  the  English  had  ever '  enooutered  (see  hVsr 
Au  and  India).  Since  the  heglnalng  of  the  present  cen- 
tury Madras  has  known  no  reguar  war,  but  occasional  dia- 
tnrbancea  have  called  for  measures  of  repression.  The 
piUg&n  or  local  chieftains  long  clung  to  their  independenoe 
after  their  country  was  ceded  to  the  British.  On  tiie  west 
coast,  the  feudal  aristocracy  of  the  Nairs,  and  the  religions 
&naticism  of  the  MopUs,  have  more  than  once  led  to  rebel- 
lion and  bloodshed.  In  the  extreme  north,  the  wild  tribes 
occupying  the  hills  of  Ganj&m  and  Vizagapatam  have  <»ly 
lately  learned  the  habit  of  subordination.  In  1836  tiu» 
somtiwUri  of  Gfinufir  In  tills  remote  tract  was  attached  hf 
Government  for  the  rebellious  conduct  of  ite  (^ef.  An 
Inquiry  then  instituted  revealed  the  wide  prevalenes 
among  the  tribe  of  Kandhs  of  human  sacrifice,  under  the 
name  of  surio^  The  practice  has  since  been  sinnniiMfiil  1^ 
a  special  agency. 

The  different  territories  ounprising  the  Madraa  pre^ 
denoy  have  been  acquired  by  the  British  at  various  datea. 
In  1763  the  tract  encircling  Madras  city,  now  (Sienmlpat 
district,  was  ceded  by  the  nawfcb  of  Arcot.  In  17m  the 
Xortiiera  Ci  roars,  out  of  which  the  Froich  had  reoentiy 
been  driven,  were  granted  to  the  Company  1^  the  Mughal 
emperor,  but  at  th*  price  of  an  annnal  tribute  at  £80y00(l. 
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Ftall  Tlgbti  of  domlnloD  were  not  ftoqoind  till  1823,  when 
the  tribnte  wis  oommuted  for  ft  lamp  paymeot.  In  1792 
7ip6  wu  compelled  to  cede  the  Baiunah&l  (now  part  of 
Suem  dutrict),  Malabar,  and  Dindigal  snbdiTlaiou  of  Mo- 
dorft.  In  1799>  on  the  reconstmction  of  Mysore  ttate  after 
Tip6'B  death,  Colmbatore  and  KAnara  were  appropriated  ai 


the  British  share;  and  In  the  same  year  the  Uahratta  rijJA 
of  Tanjoro  resigned  the  admioistrstioD  of  hla  tertlto^, 
though  his  descendant  retained  titular  imuk  till  1866.  In 
1800  Bellary  and  Cudapah  were  made  over  hy  the  nixim 
of  Uydei»bad  to  debar  the  expense  of  ao  Increased  snb- 
sldiary  force.   In  the  following  year  the  dominioos  of  the 


Plan  of  Madras. 


Bawtb  of<  the  Camatio,  extending  along  the  east  coast 
•Imnt  oontinaoQsly  from  Nellore  to  Tionevelli,  were  re- 
dgned  into  the  hands  of  the  British  by  »  poppet  who  had 


been  put  upon  the  throne  for  the  purpoati.  The  lasttitidar 
naw&D  of  tue  Carnatic  died  ir  1855 ;  but  his  representatlTe 
still  bears  the  titl«  of  Princ«  jl  Arcot,  and  is  reoognlied  as 
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the  flnl  native  noblcmaD  In  UadrM.  In  1838  the  n»wib 
of  Eanlll  WM  depoMd  for  miigoTemment  and  iiiq>lolon 
of  tnMOD,  and  his  teiritoiiei  annexed. 

Madras,  capital  of  Madras  preudeney,  ii  ntaated 
on  the  sea-ooast  in  13"  4'  8"  N.  Ut,  80*  14'  61''  E. 
long.  Although  at  fint  light  the  oity  presents  a  disap- 
pcnnting  q>peazaiioe,  and  poawna  not  a  ringle  hana- 
Kone  itroet,  it  has  aereral  edifioas  of  high  axcmteetnial 
vntannona,  and  many  Bpota  of  historioal  interest 
Been  team  the  roadstead,  the  fort,  a  row  of  merchants' 
o£Soe6i.a  few  spires  and  public  hnildings,  are  all  that 
•tvike  the  ^re.  Roughly  speaking,  it  oonasts  of  the 
following  divisions :  (1)  Blade  Town,  an  ill-built, 
densely  populated  block,  about  a^  mile  square,  is  the 
bnmueSB  part  of  the  town,  and  contains  the  banks,  oostom 
house,  high  court,  and  all  the  mercantile  offices,  ^e 
last,  for  the  most  part  handsome  structures,  lie  along 
the  beach.  On  wi  sea-face  of  Black  Town  are  the 
pier  uid  the  new  harbor.  Immediateljr  south  of  Bhick 
Town  there  is  (2)  an  open  space  which  oontMns  th.e 
fort,  esplanade,  brigade  parade  ground^  GoTeromeDt 
house,  and  several  handsome  puolio  buildings  on  the 
•earfooe.  (3)  ^est  and  south  of  this  luog  of  the  city 
oome  a  series  of  crowded  quarters  known  by  various 
native  names — Chintadrapet,  l^valeewarampet,  Pu- 
dap&k,  Boyapet,  Kistoampet,  and  Mylapur,  which 
bend  to  the  sea  wfun  at  the  gld  town  of  Saint 
Thom6.  (4)  To  the  west  of  Black  Town  are  the 
quarters  of  Veperi  and  Pudupet,  chiefly  inhabited 
by  Eurasians,  and  the  suburbs  of  Egmore,  Nan- 
gamb&kam,  and  Perambtir,  adorned  with  hand- 
some European  manuons  and  their  spacious  "oom- 
unmds"  or  parks.  (6)  Southwest  and  south  lie  the 
Bofopean  quarters  ofTanampet  and  aristocratio  Adyar. 
Amongst  uie  buildings  most  deserving^  of  notice  for 
their  architectural  features  are  the  cathedral,  Scotch 
ohnrch.  Government  house,  Patoheappah's  hall,  senate 
house,  Chepauk  palace  (now  the  Bevenue  Board),  and 
the  Central  Railway  station. 

Nearly  all  the  most  important  offices  of  the  presi- 
denpy,  and  the  headquarters  of  eveiy  department,  are 
located  in  Madras.  Apart  from  the  headquarters  staff 
of  the  Madras  army,  that  of  a  central  division  is  also 
stationed  here,  with  a  garrison  of  1  European  and  3 
native  infantiv  regiments,  1  battery  of  artillery,  and 
the  bodyguard  of  the  goveinor  (100  sabres).  At  St 
Thomas  s  Mount  are  3  oatteries  of  aztallery  and  a  de- 
tachment of  native  miantiy.  Indudine  these,  die 
garrison  of  Madras  u  about  3500  strong,  (nwhom  1200 
axe  Europeans. 

The  population  of  Madras  city,  as  ascertained  by  the 
oensus  of  1871,  was  397,552,  including  330,062  Hindus, 
50,964  Mohainmedans,  12,013  Eura^aus,  and  3613 
EuropeiuiB.  The  annual  municipal  income  is  about 
£53,000.  Madras,  notwithstanding  its  exposed  utna- 
tion,  ranks  third  among  the  ports  of  India  in  respect 
of  the  number  and  tonnage  of  vessels  calling  and  the 
value  of  its  imports  and  exports.  The  port  trades 
with  evenr  part  of  the  world,  exporting  oonee,  cotton, 
gruQ,  hides,  indigo,  oilseeds,  dyes,  suxar,  and  horns, 
and  importing  piece  goods,  iron  and  other  metals,  and 
all  kinds  of  European  manu&otures.  The  lighthouse, 
125  feet  high,  is  viuble  from  a  ship's  deck  IS  miles  at 
■ea.  The  Madras  roadstead,  like  the  whole  line  of  the 
western  coast  of  India,  is  liable  to  be  swept  by  hurri- 
canes of  irresistible  fiiiy,  which  occur  at  irrenilar  in- 
tervals of  vears,  scneraily  at  the  beginning  of  the  mon- 
soons in  May  and  October.  The  mat  recorded  oydone 
was  in  October,  1746,  a  few  weeks  after  the  fort  had 
surrendered  to  Labourdonnais.  A  French  fleet  then 
lajr  at  anchor  in  the  roads.  Five  large  ships  foxmdered. 
wiUi  1200  men  on  board ;  and  aoart^  a  nngle  vessel 
escaped  with  its  masts  standing.  Perhaps  the  moat 
destructive  of  these  stonns  occurred  in  May,  1872. 
Oa  this  occasion  the  registered  wind  pressure  reached 
a  maximum  of  53  &>  to  the  square  foot  In  the  space 
of  a  few  hours  nine  English  vessels  and  twenty  native 
cnft  were  driven  aahfflre.    In  May,  1874,  anothw 


cyvione  broke  on  the  Madras  coast,  but  the  ships  

warned  in  time  to  put  to  sea  and  gun  an  offing.  Tb» 
most  recent  of  these  pmodical  horricanes  oowred  in 
November,  1881,  when  the  new  harbor  woii:sBu8tain6(t 
serious  damage. 

The  trade  of  the  town  does  not  depend  on  any 
sjwoial  local  manufoctorea  or  produce,  fiucli  iiidi» 
tries  as  onoe  flourished— 'weaving,  for  inatance— hav» 
decayed,  and  no  others  have  grown  up  to  replace  them. 
As  elsewhere  in  India,  spinning  companies  have  re- 
centJ;^  been  formed,  but  what  effect  they  are  like^  tfr 
exercise  on  local  tndd  remains  to  be  seen.  Witii  tHan 
exoeptioD  of  hanks,  and  enterprises  connected  with  the 
preparation  of  jiroauce  for  export,  e.g.,  cotton-pressing 
ana  coffee-cleaning,  joint-stock  undertakiuKs  have  not 
prospered.  As  the  capital  of  southern  Inma,  Madras 
IS  the  centre  on  which  all  the  great  military  roads  con- 
verge. It  is  also  the  terminaTstation  of  two  lines  of 
railway,  the  Madras  line  and  the  Madras  and  Taqjore 
sedion  of  the  SonUi  Indian  Bailwi^. 

The  Buokin^am  Canal,  whidt  jpaases  thronch  an 
outlying  part  of  the  cityj  connects  South  Arcotmstriofe 
with  Nellore  and  the  Krishna  and  God&vari  system  ^ 
canal  navigation.  Tha  long-delayed  i»qieot  wu  un- 
dertaken as  a  fiunine  woA. 

The  town  of  Madras  dates  ftota  1639,  when  Francis  Day, 
chief  of  tiie  East  India  Company's  settlement  at  Armagon, 
obtained  a  grant  of  the  preaent  lite  of  the  city  firtnn  tiie 
xiii  of  Chandragirl.  A  fitetory,  with  mne  alight  fottlDca- 
tioQL  wai  at  once  constructed,  and  «  gradaally  increanng 

EDpalatloD  settled  around  its  walls.  In  1653  Madras,  which 
ad  previously  been  snbordinste  to  the  settlement  of  Ban- 
tam in  Java,  was  raised  to  the  rank  of  an  independent 
presidency.  In  1702  D46d  Khin,  Aorangseb's  general, 
blockaded  the  town  for  a  few  weeks,  and  in  1741  the  Mah- 
rattas  nnancceMfdlly  attacked  the  place.  In  1746  Labomr- 
donnais  bombarded  and  captared  the  tbit.  Tbeeettlement 
was  restored  to  the  English  two  years  later  by  the  treaty 
of  Aiz-la-Ghapelle,  bat  the  government  of  the  preaideni7 
did  not  retnm  to  Madras  till  1762.  In  1758  we  French 
onder  Lally  occupied  the  Black  Town,  -and  iuTeeted  the 
fort.  The  siege  was  coadncted  on  Iwtb  sides  with  great 
skill  and  rigor.  After  two  montlis,  the  arrival  of  a  British 
fleet  relieved  the  garrison,  and  the  besiegers  retired  with 
some  precipitancy.  With  the  exception  of  the  thrMtenlng 
approach  of  Hyder  All's  horsemen  in  1769,  and  again  la 
1780,  Madras  has  since  the  French  siege  been  tne  ftom  ex- 
ternal attack.  The  town  of  Saint  "niomi,  now  part  of 
Madras  city,  was  fbonded  and  fortified  by  the  PortDgnesa 
in  ISM,  and  was  held  by  the  French  from  1672  to  1674. 

MADRID,  a  province  of  Spain,  one  of  the  five  into 
which  New  Casule  is  divided,  is  bounded  on  the  W., 
N.W.,  and  N.  by  Avila  and  Segovia,  on  the  S.  by 
Guadalajara,  and  on  the  S.E.  by  Caenca,  and  on  the 
S.  by  Toledo.  The  area  is  2997  square  miles,  with  & 
population  in  1877  of  593,775,  an  in<aeas6  of  104,443 
since  1860.  Madrid  belongs  to  the  basin  of  the  Tagus, 
being  separated  from  that  of  the  Douro  by  the  Sierra 
Giiaaarrama,  which  skirts  the  province  on  the  north- 
west and  north.  The  Tagos.  itself  is  the  southern 
boundaiy  for  scnae  cUsUuioet  its  duef  tributaiy  being 
the  Jarama,  which  rises  in  the  Somoaerra  in  the  north, 
and  terminates  at  Araiunez.  The  Jarama,  in  turn,  m 
joined  by  the  Henares  and  Tajuila  on  the  left,  and  br 
ute  Loioya  and  Manzanares  on  the  right  The  Ghia- 
darrama,  another  tributaiy  of  the  Tagus,  has  its  upper 
course  within  the  province.  lake  the  rest  of  Castue, 
Madrid  is  chiefiy  of  Tertiary  formation ;  the  soil  in 
mostly  clayey,  and  there  are  sandy  tracts.  Agrioultoie 
is  in  a  somewhat  backward  condition :  the  run&ll  i» 
deficient,  and  the  rivers,  poor  though  they  are,  are  not 
utilized  as  they  mieht  be  for  irrigation.  The  chief 
products  are  wheat,  barley,  rye^  oats,  algarrobas  [Er- 
vum  tetratpermum),  pease,  chick  pease,  and  vanow 
other  legumes,  wine,  oil^  flax,  hem^,  wax,  honey,  and 
various  fruit«.  Gardening  is  earned  on  to  some 
tent  near  the  capital,  though  the  maricets  of  Madrid 
receive  (har  most  liberal  supply  of  fruits  and  vegeta^ 
bles  from  Videncia.  Sheep,  goats,  and  homed  cattle 
are  reared,  and  fish  an  found  m  the  Jaiama  and  othec 
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nm&  Tbe  pnmnoe  is  on  the  whole  treeleaB;  bnt 
lome  wood  la  grown  on  the  mountun  dopes  in  the 
north.  The  Sierra  Goaduruna  has  quarries  of  granite, 
Kme*  and  gypsum,  and  is  known  to  contain  iron,  oop- 
per,  ud  aigentiferous  lead,  but  these  resonnes  are  as 
vet  andereloped.  The  manufactures  are  trifling 
(ooane  doth,  leather,  paper,  earthenware,  porcelain, 
oridu  and  tiles,  saltpetre,  f^lass  and  aystal,  chocolate, 
hoe):  Bod  there  is  very  httle  commerce  be:^ond  that 
for  the  Ripply  of  the  capital  with  necessarieB.  The 
only  towns  wiUi  a  popidation  above  10,000  are  Aloal& 
(Comptatom)  on  the  Henares,  and  Madrid ;  ^e 
fiunous  nniversity  of  die  former  was  transferred  to  the 
latter  in  1836.  Araiunei  (8154),  on  the  Tagui,  is  also 
of  historical  importance. 

MADRID,  capital  of  the  above  province  and  of  Spain, 
issitaated  in  40^24'  35"  N.  lat.  and  S°41'  51"  W.  long. , 
OD  the  left  bank  of  Manzanaree,  a  subtributary  of  the 
Tsgns,  at  a  maximum  elevation  of  2372  feet  above  the 
sea-leveL  The  population  (397,816  in  1877)  was  over 
400,000  in  1881.  The  town  is  nearly  in  the  centre  of  the 
kingdom,  almost  eqaidistant  from  the  Mediterranean, 


the  Atlantic  and  the  Bw  of  Biscay.  The  site  consists 
of  some  sana:r  hills  of  little  elevation,  in  the  midst  of  an 
exten^ve  plam,  bounded  to  the  view  on  Uie  north  onJ^ 
by  the  Sierra  Quadairama.  The  basin  in  which  it 
stands  is  of  Tertiary  formation,  oonaasting  of  gypsum, 
marL  and  limestone.  Owing  to  its  elevatod  and  ex- 
posed situation,  the  dimate  of  Madrid  has  some 
marked  peculiarities.  In  winter  the  mean  tempera- 
ture is  43°  Fahr.,  and  as  many  as  sixteen  d^^ees  of 
frost  have  been  observed  ;  the  mean  in  summer  is  76" 
Fahr.,  but  a  temperature  of  107"  has  been  registered ; 
and  the  daily  oscillation  sometimes  amounts  to  as 
much  as  67^.  The  readings  in  sun  and  shade  at  the 
same  moment  are  also  widely  different  The  tenden<7 
to  inflammatory  disorders  in  the  population  is,  as 
might  be  expected  from  these  dicnmstanoee,  very  pro- 
nounced ;  but  aguDst  it  must  be  set  the  advantages  of 
a  dry  atmosphere  and  a  doudlees  sky,  and  in  pomt  of 
fact  the  city  is  not  exceptionally  unhealthy  ;^  its  sala- 
brity  has  been  much  enhanced  by  the  recent  introduo 
tion  of  a  plentiful  supply  of  pure  water  from  the 
LoKoya  (32  miles  distant). 


PUu  ot  Madrid. 


The  form  of  Madrid  proper  is  almost  that  of  a  square 
with  the  comers  rounded  ofi' ;  from  east  to  west 
it  measures  rather  less  than  from,  north  to  south. 
It  was  formerly  surTounded  by  a  poor  wall,  partly  of 
Wide,  partly  of  earth,  some  20  feet  in  height,  and 
pierced  by  five  principal  gates  {puertcu)  and  eleven 

portillos."  Of  these  gateways  only  three,  the  Puerta 
de  Alcal&  on  the  east,  the  Puerta  de  Toledo  on  the 
south,  aud  the  Portillo  de  San  Vicente  on  the  west, 
now  actually  exist ;  the  first  and  the  third  were  erected 
in  the  time  of  Charles  IIL,  and  the  second  in  honor  of 
the  restoration  of  Ferdinand  VII. ;  all  have  some  archi- 
toctaral  pretensions.  The  Manzanares  (or  rather  its 
bed,  for  the  stream  is  at  most  seasons  of  the  year  quite 
iudgniKcant)  is  spanned  by  six  bridges,  the  Puente  de 
Tdedo  and  that  of  Segovia  being  the  chief.  The 


Puerta  del  Sol  (formerly  the  east  gate  and  tower  of  the 
city,  having  on  its  front  a  representation  of  the  sun — 
whence  the  name)  is  now  the  central  plasa,  and  the 
favorite  lounge  and  place  of  most  tramo  in  the  city ; 
the  animated  scene  it  presents  has  been  described  with 
more  or  lees  fVdnesa  in  almost  every  book  of  Spanish 
travel  On  its  south  side  stands  the  Palacio  de  la 
Gobemacion,  or  Home  Office,  a  heavy  square  build- 
ing, by  a  French  architect,  J.  Marouet,  and  dating 
from  1768.  From  the  Puerta  del  Sol  diverge,  imme- 
diately or  mediately,  almost  all  the  prindpal  stf  eetB  of 
Madrid — eastward  by  north,  the  Cwle  de  AlcalA,  ter^ 
minating  in  the  Prado ;  eastward,  the  Caiiera  de  San 
Oeronimo,  terminating  by  the  Plaza  de  las  Cortes  also 
in  the  Prado  ;  southward,  the  Calle  de  Carre tas ;  west- 
ward, the  Calle  Mayor,  which .  leads  to  the  council 
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duunber  and  to  likepalaoe,  and  the  Calle  del  Aieaat, 
feermioatiiig  in  the  I^a  de  Isabel  II.  and  the  opera- 
faonse;  northwestvard,  the  Callea  de  PredadoB  and 
Del  Gannen ;  and  northward,  the  Calle  de  la  Montera. 
which  afterwards  divides  into  the  Calle  de  Fnencarrat 
to  the  left  and  die  Calle  de  Hortaleza  to  the  right. 
Of  these  the  C^e  de  AlcaUt  is  the  finest ;  it  is  bor- 
dered on  both  sides  with  acacias,  and  ooutains  some 
elegant  bnildinKS,  including  the  museum  of  natoral 
historyt  formeny  the  general  eoAom-honae,  dating 
fiom^  1769,  and  the  offices  of  the  Board  of  Trade  (Min- 
isterio  de  Hacienda)  on  the  north  side,  and  on  the 
■oudi  the  palace  of  the  duke  of  Sesto  (the  site  of  which 
is  about  to  be  occupied  by  the  new  builtUngs  of  the 
Banco  de  Espaila  or  Bank  of  Spain) ;  its  irregiUaritv 
in  point  of  width  and  levelMiowever,  detracts  much 
from  its  appearance.  The  Plaza  de  las  Cortes  is  so 
called  from  the  Congreso  de  los  Diputados,  or  House 
of  (Tcimmons.  on  its  north  side,  a  building  in  the  Corin- 
thian style,  but  of  Uttle  merit ;  the  square  contains  a 
bronze  statue  of  Cerrantee,  b][  Sola,  erected  in  1835. 
The  Oalle  de  Garretas  ranks  with  the  Oairera  de  San 
Gearonimo  and  Calle  de  la  Hontera  for  the  ezoellenoe 
of  its  shops.  From  the  Calle  Mayor  is  entered  the 
Plaza  Mayor,  a  rectangle  of  about  430  feet  by  330, 
formeriy  the  scene  of  tournaments,  bull  fights,  autos- 
de-fo,  and  similar  exhiUtions,  which  used  to  be  viewed 
by  the  royal  family  from  the  balcony  of  one  of  the 
houses  cafied  the  Panaderia  (belonnng  to  the  guild  of 
bakers).  The  square,  which  was  ouOt  under  Philip 
IIL  in  1619j  is  surrounded  by  an  arcade;  the  houses 
are  uniform  m  height  and  decoration.  In  the  centre 
stands  a  bronze  equestrian  statue  of  Phihp  IIL,  de- 
signed hv  Pantoja,  cast  by  Juan  de  Bologna,  and 
fimshed  by  Pedro  Taoca.  From  the  southeast  angle 
of  the  Plaza  Mayor  the  Calle  de  Atocha,  one  of  the 
pnndpal  thoroughfares  of  Madrid,  leads  to  the  out- 
■kirts  of  tJie  dty :  at  the  southwest  angle  of  the  same 
BQuare  the  Calle  ae  Tdedo  bes^,  the  diief  mart  for 
the  various  woollen  and  nlken  fabrics  from  which  the 
picturesque  costumes  peculiar  to  the  peninsula  are 
made.  In  the  Plaza  de  Isabel  IL,  at  the  western  ex- 
tiemity  of  the  Calle  del  Arenal,  stands  the  royal  opera- 
house,  the  prinrapal  front  of  which  faces  the  Plaza  del 
Oriente  and  the  royal  palace.  In  the  centre  of  the 
plan  is  a  fine  bronze  equestrian  statue  of  PhiUp  TV. ;  it 
was  designed  by  Velazquez  and  cast  by  Taoca,while  ChJi- 
leo  is  said  to  have  suggested  the  means  bv  which  the  bal- 
ance is  preserved.  The  giA  of  the  {[land-fluke  of  Tuscany 
in  1640,  it  stood  in  the  Bnen  Betiro  gardens  until  1844. 

As  compared  with  other  oiqritals:  Madrid  has  very 
few  buildings  of  much  interest  architectnxaUvorothOT> 
wise.  There  is  no  cathedral.  The  Baolica  ae  Nuestra 
Seflora  de  Atocha,  on  the  Paseo  de  Atooha,  a  continua- 
tion of  the  Calle  de  Atocha,  orinnally  founded  in  1523, 
after  being_destro^ed  by  the  French  was  rebuilt  by 
Ferdinand  VIL  ;  it  cod  tains  one  of  those  miraculous 
images  attributed  to  St  Luke  with  which  Spain 
abounds,  and  is  'spedally  associated  in  history  with  the 
name  of  Queen  Isabella  II.  The  collegiate  church  of 
San  ladro  el  Real,  in  the  Calle  de  Tol^o,  dates  from 
1651 ;  it  has  no  ardiitectural  merit,  but  contains  one 
or  two  valualde  pieUues  and  other  worics  of  art.  The 
modon  GotUo  dmmh  of  San  Oeronimo  «A  Real  oocn- 
pies  a  conspicuous  mte  eastward  of  the  town ;  it  is  not 
at  present  used  as  a  place  of  wonhip.  Of  secular 
bmldings  unqueslionaMr  the  most  important  is  the 
royal  palace  (I^damo  Real)  on  the  west  side  of  the 
town,  on  a  rising  ^und  overhan^g  the  Manzanares. 
It  occupies  the  sight  of  the  ancient  Moorish  alcazar, 
where  a  hunting  seat  was  built  by  Henry  IV. ;  this 
was  enlarged  andimproved  by  Charies  V.  when  he  first 
made  Madrid  his  readenoe  in  1532,  was  further  de- 
veloped by  Philip  n.,  but  uldmately  was  destroyed 
by  fire  in  1734.  The  present  edifice  was  begun  under 
Aiilip  v.  in  1737  bv  Saodietfi  of  Turin,  and  was 
finished  in  1764.  It  is  in  the  Tiisoan  style,  and  is  470 
feet  mpun  and  100  feet  in  hoght,  the  nuuterial  bong 


white  Colmenar  granite,  resembling  maiUe.  To  tha 
north  of  the  palace  are  the  royal  stables  and  ooaoh- 
housee,  remajkable  for  their  extent ;  to  the  south  is 
the  annoiy  (Museo  de  la  Real  Amwrfa),  oontaiuing 
what  is  probably  the  beet  collection  of  the  kind  any- 
where to  he  met  with.  After  the  Palacio  Real  may  be 
mentioned  ihe  royal  picture  galkoy  (Real  Museo  da 
Pintoras),  adjoining  the  Salon  del  nado:  it  was  hoik 
about  1786  for  Charies  IIL  by  Juan  de  Villanim,  u 
a  museum  of  natonl  history  and  aoademy  of  saieiieea. 
It  contains  the  ooUet^ns  of  Charies  V.,  Philip  XL, 
and  Philip  IV.,  and  the  pictures  number  upwards  or 
two  thousand.  The  speoimens  of  !ntian,  Raphael, 
Veronese,  Tintoretto,  Yelasquei,  Vandyck,  Rubens, 
and  Tenien  are  numerous  ana  rematkaue,  giving  it  a 
daim  to  be  ranrded  as  the  finest  picture  gdleiy  in 
the  worid.  The  palaces  of  the  mndeee  are  goicrally 
noteworthy  only  for  th«r  uze.  There  are  some  seven- 
teen theatres  of  all  classes.  The  bull-ring  (Plasa  de 
Totos),  to  the  east  of  the  town,  aooommooates  12,000 
n)ectators;  the  present  building  dates  from  1874.  Of 
toe  pronMoiades  and  open  plaoes  of  puUio  resort  the 
most  &shionable  and  most  frequented  is  the  Prado 
(^seo  del  Prado,  Salon  del  Prado)  on  the  east  ride 
of  the  town,  with  its  northward  continuation  the  Paseo 
de  RecoIetoB.  To  the  south  of  the  town  is  the  Paseo 
de  las  DeUcias,  and  on  the  V€^  below  the  royal  palace, 
and  skirting  the  Manzanares,  is  the  Paaeo  de  la  Virgen 
del  Puerto,  used  chiefly  by  the  poorer  classes.  East- 
ward from  the  Prado  are  the  Buen  Ketiro  gardens,  with 
the  usual  ponds  and  pavihons,  and  a  poor  menagerie. 
The  gardens  were  formerly  the  grounds  surrounaing  » 
ro^al  hunting  seat,  on  the  rite  of  which  a  iwlace  was 
built  for  PhiBp  IV.  in  1633;  it  was  destroyed  during 
the  French  occuiwtion. 

Modem  educational  movements  have  not  1^  Madrid 
nnafiiacted,  and  oonsideraUe  improvemoats  in  this  r»* 
Bpeot  have  taken  place  within  recent  years.  There  an 
upwards  of  100  i^dal  primary  schools  (attended  b/ 
4810  hoya  and  3968  giris),  and  a  luge  number  of  pri- 
vate ones ;  among  the  other  educational  instrumental- 
ities the  numerous  schools  connected  with  varioos 
Protestant  misrions  daim  special  mention.  There  are 
two  normal  schools.  The  univerrity  of  AlcalA  founded 
by  Cardinal  Ximenes  in  1508,  was  transferred  in  1836 
to  Madrid,  and  has  since  that  time  undergone  much 
reform  and  extendon.  In  1882'  the  teaching  staff 
numbered  88,  and  the  students  7000.  Of  these  2400 
fadonged  to  the  fhculty  of  law,  2500  to  that  iii  medicdnej 
400  to  that  of  science,  1400  to  that  of  phamiai^  and 
250  to  that  of  philosophy  and  literature.  The  faculty 
of  theoloKy  vas  suppressed  in  1868,  and  has  not  been 
re-estaUished.  _  Madrid  also  has  schools  of  agriculture, 
architecture,  dvil  and  mining  engineering,  the  fine 
arts,  veterinary  srienpe,  and  musio.  The  school  of 
military  en^neerinp  is  at  Q-uadali^ara.  Among  the 
educational  institntaons  may  be  reckoned  the  botanical 
«Lrden,  originated  in  1781,  the  national  library,  with 
those  of  the  palace,  the  univerrity,  and  San  ludro, 
and  the  museum  of  natural  science,  exoeedinglv  rich 
in  the  mineralogical  department  The  prindpal  learn- 
ed society  is  the  Royal  Spanish  Academy,  founded  in 
1713for  Uieotdtivation  and  imraovementof  the  Spanish 
tongue.  Hie  Academy  of  Bisttny  posseaes  a  good 
library,  rich  in  MSS.  and  incunabula,  as  well  as  a  fine 
collection  of  coins  and  medals.  There  are  likewisa 
academies  of  the  fine  arts,  the  uaot  smwoes,  monl 
and  politioal  sdenoe,  medione  and  surgery  snd  Jnrin- 
prudence  and  legislation,  all  possessing  htnaries. 
There  are  also  anthropological,  economicu,  and  geo- 
graphical societies,  and  a  sdentifio  and  literaiy  auie- 
nsum.  The  chantable  institutions  include  upwards 
of  eighteen  hospitals,  the  largest  of  which  contains 
1200  oeds;  there  are  three  foundling  hospitals  and  riz 
for  orphans.  The  military  hospital  is  lane  and  well 
conducted.  There  are  very  good  sahooh  kht  the  fafiad 
and  for  deaf  mutes,  and  a  nnmbor  of  avylnmi  of 
various  tinds. 
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The  n>tDiifactnraB  of  Madrid  are  inoonuderable ; 
eveiy  articte  of  food  and  clothing,  almoat  without  ex* 
ccption,  is  imported.  The  most  important  industries 
are  the  manuiactures  of  tobacco  and  dgan,  ^Id  and 
eilrer  vares,  tapesti^  and  carpets,  poroelaiD,  haU, 
mirrors,  and  beer.  Little  wine  is  grown  near  the  capi- 
tal, aad  not  much  fruit ;  but  the  markets  are  well  sap- 
plied,  and  regularly,  from  all  quarters  of  the  kingdom. 
Madrid  is  still  the  principal,  one  might  almost  say  the 
only,  focus  of  the  now  largely  developed  railway  system 
of  the  peninsula.  The  suburbs  of  the  town  are  rapidly 
extendmg,  especially  towards  the  north  and  south. 
The  immediate  environs  are  uninteresting.  About  six 
miles  to  the  northwest  lies  the  fine  hunting  seat  £1 
Fardo,  restored  by  Charles  IIL 

^«nUi  azduBoIogiila  hare  frequently  claimed  for  Madrid 
a  vvrj  Ugh  antlqutty,  bat  the  earliest  aathentie  histori- 
cal mention  of  the  town  (U^jrlt,  H^oritam)  occurs  In  aa 
Aimb  chnmiele,  and  does  not  take  ua  futher  back  than  to 
the  lint  half  of  the  10th  oentary.  The  place  was  finally 
trnktm.  firom  the  Moots  by  Al^onao  VI.  <1063),  and  wai 
luadtt  a  honting-SMit  by  Henxy  IV.,  bat  flist  rasa  into  bn- 
portanee  when  Charlea  T.,  beoeflting  by  Ita  keen  air,  made 
it  hia  occasional  residence.  Philip  fl. created  it  hiscapltal 
and  "  only  eoart "  (inica  oortt)  in  1560.  To  this  day  it  only 
lanks,  however,  aa  "villa,"  not  ai  '^dadad."  Fraltleas 
attempts  wen  made  1v  Philip  III.  and  Charlfls  III.  reapeo- 
tively  to  ttanafer  the  seat  of  government  to  Valladcdid  and 
to  Seville. 

MADRIGAL.  The  notice  of  this  branch  o^  musi- 
cal sut  which  mil  bo  included  in  Uie  general  artide 
Musio  may  here  be  anUdpated  hy  an  approximately 
Ghronolog:<wl  list,  aocordinx  to  nationalitiea,  of  the 
masters  who  hav-e  been  chiefly  distinguished  for  their 
composirions  of  the  class : — Flanden :  Ende  Binchois, 
Bmsnois,  .''ean  Oke^cm  or  Ockenheim,  Jean  IMnctor, 
Adrian  Willaert,  Cyprian  di  Rore,  Jacques  Hobrecht, 
Firtnin  Caron,  Josquin  dcs  Pr63,  Alexander  ALgricola, 
Antoino  Brumel,  Pierre  de  la  Rue,  Jacques  Anadelt, 
Claude  Goudimel,  Philippe  VerdelotI  Jacques  dc 
Wert,  Hubert  Waelrent,  and  Oriando  di  Lasso :  Jiome : 
Cootanzo  Fcsta,  Giovanni  Pierluigi  da  Palestrina, 
FeUce  and  Francesco  Anerio,  Giovanni  Maria,  Ber- 
naniino  Naninl,  and  Lnoa  Marenuo  (staled  in  his  awn 
"  n  pi&  doloe  Cigno  d'ltalia'') :  T>n£ce:  Giovanni 
Croce,  Andrea  and  Giovanni  Gabriclli,  Costanzo  Porta, 
Orazio  Vecehi,  and  Giovanni  Giacomo  Gastoldi  \  Eng- 
land: William  Comyshe  (father  and  son),  Richard 
Tavemcr,  Robert  Fayrefax,  Thomas  Phelyppes,  Rich- 
ard Edwards,  William  Byrd,  Thomas  Morley,  Giles 
Famaby,  Edward  Jc^hnsoUj  Thomas  Wcelkes,  George 
Kirbye,  John  Dowland,  Michael  Este|Thom88  Tom- 
kins,  John  Bcnet,  John  Hilton,  John  Wilbye,  Thomas 
Fora,  Thomas  Bateson,  Richara  Allison,  John  Ward, 
and  Oriando  Gibbons,  also  John  Cooper  and  Peter 
Philips,  who  dwelt  long  in  Rome,  and  published  their 
works  under  the  names  respectively  of  Giovanni  Cope- 
rario  and  I^etro  FUippi.  ftiany^  of  all  these  wrote 
fftricdy  madiigab,  that  is,  conUnuous  compontions 
aboonding  io  ingenious  artifices  of  imitation  or  ono  part 
by  another ;  others  wrote  rhythmical  songs  of  four  or 
more  parts,  or  ballots,  or  fal-las,  all  of  which,  being 
for  nnaocompanied  voices,  or  for  viols  instead  of  voices, 
are  often  erroneously  ranked  as  madrigals,  though  dif- 
fering entirely  in  structure  from  them.  The  English 
oompoeers,  to  BjTd  inclusive,  produced  pieocs  dis- 
tinctly of  the  madrigal  class,  but  described  them  by 
other  definitions;  it  was  in  the  year  15S8,  when  Byrd 

Jublished  Aalmi,  iSbTtete  and  Songt  o/  Sadneu  and 
Hette^  that  the  word  madrigal  was  first  introduced  into 
Englaiid  by  Nichdas  Yonge,  a  merchant,  a  lover  of 
muao  who,  having  leomved  ooines  of  some  foreign 
eompoataons  in  his  chests  of  mrachandise,  adapted 
Enguflh  words  to  these,  and  printed  a  colleotion  under 
the  title  Mtuica  Tramalpina,  the  success  of  which 
stimulated  the  powers  of  English  writers  that  had 
•beady  been  proved,  and  exratcd  others  to  emulate 
tlieir  exam|>le.  The  art  of  madrigal  composition  was 
never  practised  in  Germany,  and  it  died  out  in  other 
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countries  early  in  the  17th  century.  The  knowledge 
of  the  works  that  endear  the  madngal  writers  to  lovers 
of  a  high  and  most  pore  form  of  mnmo  was  revived, 
and  has  unce  been  kept  alive,  by  the  Madrigal  Society. 
This  was  founded  in  1741  by  John  Immyns,  an  attor- 
ney, and  its  original  members  were  mechanics  or  small 
tradesmen;  it  held  its  first  meeting  at  the  Twelve  Bells 
Tavern  in  Bride  Lane,  made  manj^  migrations  to  other 
houses  of  entertainment,  and  has  its  present  home  at 
the  Freemasons'  Taveni,  where  its  members  are  of  a 
far  higher  sodal  caste  than  the  men  who  associated 
themselves  for  the  pracrice  of  contrapuntal  vocal  music 
when  the  rank  and  fashion  of  the  land  went  to  worship 
Farioelli  at  the  Italian  opera,  and  to  take  part  with  the 
followers  of  the  king  or  the  prince  of  Wales  in  sap 
porting  one  or  other  of  the  oppositioD  estabUshmenta 
for  its  performance.  In  1811  the  sodety  offered  a 
prize'  for  the  composition  of  a  madrigal^  whidk  wm 
won  by  William  Beale.  The  some  incentive  has  ooca- 
sional^  been  repeated.  This  encouragement,  and  still 
more  the  love  for  the  dass  of  music  engendered  by  the 
public  performance  of  madrigals  by  lar^  choral  socie- 
ties during  the  last  fifty  years,  have  incited  later  com- 
posers to  more  or  less  suooessful  imitations  of  the 
style,  capecially  distinguished  among  whom  was  Robert 
Lucas  Fcarsall  (179&-1856). 
MADURA,  a  district  in  the  south  of  the  Madras 

firesidency,  India,  lying  between  9°  4'  and  10°  44'  N. 
at.,  and  77°  14'  and  79°2<y  E.  long.,  is  bounded  on 
the  N.  by  Goimbatore,  Triehinqpoli,  and  Taqjore  dis- 
tricts, E.  and  S.E.  by  the  sea,  S.W.  by  Tinnevelli  dis- 
trict, and  W.  by  Travancore  state.  Broadly  speaking, 
it  consists  of  a  secdon  of  the  phun  s^tching  from  the 
mountains  east  to  the  sea,  coinciding  with  the  Insin  cf 
thb  river,  and  gradually  sloping  to  the  south- 

east  The  plain  b  broken  in  the  west  by  the  ontlyins 
spurs  of  tho  Gh&ts,  and  by  a  few  isolated  hills  and 
masses  of  rock  scattered  over  the  country.  The  most 
important  spur  of  the  Ghdts  is  that  known  as  the  Palni 
htl^, which  project  east-northeast  across  the  district  for 
a  distance  of  about  M  miles.  Their  highest  peaks  are 
more  than  8000  feet  above  sea-level,  and  they  enclose  a 
plateau  of  about  100  sqmure  mUes  in  area,  with  an  aver- 
age height  of  7000  feet  A  sanatarinm  has  been  recently 
established  on  Uiis  plateau,  at  Kod^kanah  and  coffee 
planting  is  hero  successfully  carried  on.  Farther  east 
a  confused  group  of  hills,  known  as  the  Sirumalais,  the 
high^  of  whi<ui  has  an  elevaUon  of  nearly  4000  feet, 
dusters  rotmd  the  village  of  Nattam.  Among  isolated 
rocks  may  be  mentioned  the  predpitous  fortress  of 
Dindigal,  and  the  "  Elephant  Rock.'fthe  "CowHiU," 
and  the  sacred  Skandamalia — all  in  the  immediate 
vidnity  of  Madura  town.  The  chief  river  is  the  Yaig&i, 
which  divides  the  district  into  two  almost  equal  por- 
tions. Yerv  little  forest  is  found  in  any  part  of  Uie 
district.  The  cultivated  plain  is  abaolute(r  barren  of 
trees,  except  where  a  newV-plsnted  avenue  mailu  a 
line  of  roao.  Groves  of  palmyra  and  oocoa-nnt  palmi 
flourish  alonff  the  sea-coast  and  river  banks.  Amtmg 
the  wild  products  of  the  Palni  hills  are  nutmeg  dnnar 
mon,  ana  peppOT.  The  predominant  geologicufonna- 
tion  is  granite.  Syenite  occurs  in  targe  boulders.  A 
gravelly  bed  of  laterite,  which  runs  across  the  district, 
IS  quarried  for  building  purposes ;  and  sandstone  is 
said  to  extend  along  the  whole  length  of  the  sea-coast. 
Mineral  products  mdude  saltpetre,  salt,  lime,  chalk, 
and  graphite.  Iron  in  various  forms  is  found,  but  it 
is  nowhere  woriced  profitablv,  even  by  the  rude  native 

SrooesBGS.   Gold  is  washed  in  some  of  the  streams, 
evend  kinds  of  opal,  chalcedony,  jasper,  garnet,  and 
rock-crjrstal  are  ibund. 

The  eensos  of  1871  showed  a  total  jpopnlation  of  l^9S6,61S 
persons  (1,11S>066  males  and  1,154,649  lemalea),  spread  over 
an  area  of  9502  square  miles,  and  inhabiting  5469  villages 
and  443^13  houses.  Hindoa  numbered  2,0^768  and  Mo- 
hammedaas,  138,833;  and  the  Catiiolios  at  the  present  d» 
nambor  about  60,000^  under  the  charge  of  the  missions  <u 
the  JeenitiaodoftheChnrehof  Goa.  The  Protestant  popn- 
lation  are  under  the  ehazge  of  an  American  miaaion,  ust 
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establlBlied  in  1834.  Tlio  principal  towns  are  Ifadan  eitj 
(51,987),  Dtndlgal  (12,818),  Palni  (12,801).  B&nmid  (15,442), 
Tinimangalsm  (5772),  Psrambakadi  (6284),  Sivagangii 
(7392),  Killakarai,  Antppukotai,  and  Periyakalam.  The 
only  municipalities  are  Hadura  and  Dindi^. 

Of  a  total  area  of  9502  square  miles,  6507  belong  to  tamUi- 
dAri  01  permanently  asBeased  estates.  The  total  area  of 
QoTomment  lauds  in  occupation  in  1875-76  was  1,013,000 
acrea,  of  which  606,630  were  uuder  cultivation.  The  chief 
food  crops  are  rice,  cAo&iin  iHolausaeeharattu),katnbtt  [Holcut 
tjrieaiuM),  ragi  (Eleutine  eoraeana),  varagu  (Potpalum  frwrnen- 
taeam),  tamdi  (Panicvm  miliMemn),  and  several  kiuda  of 
pulses.  Other  crops  include  oil'Seed,  tobacco  of  excellent 
quality,  and  a  little  indigo  and  cotton.  The  rainfall  is 
imsU  and  variable  in  its  seasons.  Every  possible  means  of 
storing  lip  suiploa  water  has  been  resorted  to  from  time 
Immemorial.  An  important  engineering  project,  known  as 
the  Periy^r  aeheiae,  has  long  been  under  consideration,  by 
which  the  abundant  rainfall  on  the  &rthcr  slope  of  the 
Tiavancore  hills  might  be  diverted  into  the  drainage  basin 
of  the  VaiffU.  Salt  is  manofactured  at  certain  statioiis  on 
the  coast  as  a  Government  monopoly.  Handsome  turbans 
fringed  with  gold  cloth,  and  a  peculiar  kind  of  red  cloth, 
are  specialties  of  Madura  town.  Considerable  sea-borne 
trade  is  carried  on  by  native  czafL  chlellj]  with  Ceylon. 
Rice  and  other  food  grains,  giagellyoil,  spices, cloth, salt, 
flsh,  tobacco,  red  ochre,  and  earthenware  are  the  principal 
exports.  The  district  is  traveisod  by  the  South  Indhin 
Bailway  from  TlnueveUi  to  Trichinopoli.  The  total  impe- 
rial revenue  in  1875-76  amoanted  to  £393,448,  of  which 
je2dO,<OffT  was  derived  from  the  land.  Education  in  1876- 
77  was  afibrded  by  424  schools,  attended  by  12,509  pupils. 
Besides  ordinary  diseases,  Uadura  possesses  throe  special 
scourges endemio  fever,  which  sometimes  rages  with  ex- 
ceptional severity;  cholera,  disseminated  by  pilgrims  to  the 
■acred  temple  at  B&meswaram ;  and  the  well-known  "  Ua- 
dura foot."  This  last  complaint,  known  to  science  as  mor- 
'  hu  pedis  entophyiiau,  is  a  species  of  Aingus  which  spreads 
over  the  whole  foot  in  a  mass  of  tubercles.  Its  primary 
cause  seems  to  be  unknown. 

.Hufory. — Hadura  was  the  scat  of  the  Pandian  monarchy, 
which  ruled  ovcf  this  part  of  India  from  the  5th  century, 
B.C.,  to  the  cud  of  the  11th  century  of  our  era.  The  last 
of  the  Pandii  kings  is  said  to  have  exterminated  the  Jains, 
and  conquered  the  neighboring  kingdom  of  Chola;  but  be 
vas  in  bis  turn  overthrown  by  an  invader  from  the  north, 
conjectured  to  have  been  a  Mohammedan.  In  1324  a  Mos- 
lem army  under  Malik  Kafur  occupied  Madura,  and  the 
Hindus  were  held  in  subjection  for  a  [wriud  of  fifty  years. 
Subseqnenttr  Madura  became  a  province  of  the  Hindu 
empire  ofVjjiyaiuigar.  In  the  middle  of  the  16th  centnry 
the  governor  Vlswaniith  established  an  hereditary  rule 
which  lasted  for  a  century.  The  greatest  of  the  line  was 
Tirumala  N^yak  (1623-1659),  whose  maguificence  and  mil- 
itary exploits  are  recorded  in  the  contemporary  letters  of 
the  Jesuit  missionaries.  He  adorned  Madura  with  many 
poblie  buildinfts,  and  ^Ixtendcd  his  empire  over  the  adjoin- 
ing districts  of  TinnevelH,  Travancore,  Coimbatore,  Salem, 
and  l^chinopoii.  His  repudiation  of  the  nominal  allegiance 
p^d  to  the  nji  of  Vyfyana^  brought  him  into  collision 
with  the  sultan  of  Bijapur,  and  Mohammedans,  after  the 
bpse  of  three  centuries,  again  invaded  Madura,  and  corn- 
puled  him  to  pay  them  tribute.  After  the  death  of  Tiru- 
mala the  kingdom  of  Madura  gradually  fell  to  pieces.  In 
1740  the  district  fell  into  the  hands  of  the  nawib  of  the 
Oarnatic,  and  the  lineof  the  Niyaks  was  extinguished.  In 
1762  British  officers  took  charge  of  Madura,  in  trust  for 
Wallah  Jah,  the  last  independent  uawitb  of  the  Camatic, 
who  finally  cedf4  his  rights  of  sovereignty  to  t^e  East 
India  Company  in  1601. 

Maddra,  tbo  chief  town  and  headquarters  of  Ma- 
dura district,  is  situated  on  the  south  bank  of  the 
Vaigdi  river  in  9°  55'  16"  N.  lat,  and  78"  9'  44"  E. 
long.,  with  a  population  (1871)  ot  51,987,  being  the 
fourth  largest- town  in  the  Madras  president^.  Its 

{irincipal  architectural  feature  is  the  paat  temple, 
brming  a  parallelogram  847  feet  by  744  feet,  sur- 
rcundtKi  hy  nine  gopuras,  one  of  which  is  152  feet  high. 
The  principal  sinicture  is  the  "Hall  of  a  Thousand 
Pillars"  (the  actual  number  being  997).  The  other 
buildings  comprise  the  celebrated  palace  of  Ttrumala 
N&rak,  the  most  perfect  relic  of  secular  architecture 
in  Madras.  Its  ruins  cover  a  large  area  of  ground, 
and  a  considerable  sum  of  money  nas  been  recently 
assigned  by  Oovemment  for  the  restoration  of  the 
building.  Only  second  in  importance  to  the  palace  is 
the  Vaaanu  or  Patha  mantapam,  vhich  still  exista  in 


complete  preserratioD,  and  is  stud  to  have  been  built 
aa  a  summer  retreat  for  the  god  Sundareshwara,  a  form 
of  Siva.  On  the  opposite  bank  of  the  river  is  the 
Tamakam,  a  two^toned  building  of  quaint  architecture, 
said  to  have  been  erected  as  a  stand  from  which  to  view 
sports  and  combats.  Last  is  the  Teppukulom  or  great 
tank,  situated  U  miles  to  the  east  of  the  town,  and 
measuring  1200 yards  each  way.  Onceayearitsbanke 
are  illummated  by  (it  is  said)  100,000  lamps,  while  the 
idols  from  the  pagoda  are  dniwn  around  it  on  a  te;)f>am 
or  raft 

MABUBA,  in  High  Javanese  MadutUait  an  island 
of  the  East  Indian  Ait^hipelago,  separated  by  the 
shallow  strut  of  Madura  from  the  east  end  of  Java. 
It  extends  from  about  112°  32' to  114*>  7' £.  long.,  and 
is  divided  into  two  nearly  equal  portions  by  the  paraUol 
of  7°  S.  lat ;  the  area  is  estimated  at  2100  square 
miles.  As  the  fewtravellerewho  have  visited  Maidura 
have  been  for  the  most  part  content  to  follow  the  high- 
ways which,  though  running  the  whole  length  of  the 
island,  never  suike  very  far  inland  either  from  the 
north  or  south  coast,  a  oonsiderable  part  of  the  country 
is  but  vaguely  known  to  Europeans.  It  may  be  safe^ 
asserted,  however,  that  the  general  ooDfiguration  is 
f^rly  simple, — the  idand  being  a  plateaa-uke  prolon- 
gatjon  of  the  limestone  range  of  northern  Java,  with 
frequent  interchange  of  hill  and  dale,  culminating  to- 
wards the  east  in  Gunong  PcM^udao  or  Tambuko  at  a 
height  of  1542  feet  Hotrsprings  are  not  unfrequoit ; 
and  in  the  valley  between  Gunong  Geger  and  Bandjar 
lies  the  mud  volcano  of  Bamu  £nin^.  "Round  the 
coast  runs  a  girdle  of  tropical  vegetation,  broken  only 
here  and  there  by  small  white  peaks  with  steep  per- 
pendicular- diffs ;  '  but,  except  in  a  few  alluvial  tracts 
in  the  lower  courses  of  the  streams,  the  soil  is  thin  4uid 
poor,  and  better  fitted  for  pastoral  than  agricultural 
purposes.  Maize  is  by  for  the  most  important  of  the 
crops ;  it  is  planted  after  rice  in  the  non-irrigable  sa- 
wans,  and  ouon  before  It  in  the  irrigable ;  in  tiie  tagal 
fields  it  is  sometimes  sown  thrice  in  a  ungle  year,  fire- 
quently  along  with  ka^HQ  (rarious  kinds  of  native 
beans).  European  enterprise  has  not  yet  invaded  the 
island ;  there  is  only  one  sugar  plantation,  Tec^'ah, 
near  Pamakasan,  established  in  1835.  Much  attention 
is  paid  to  the  rearing  of  cattle, — the  small  Madura 
oxen  being  greatly  prized  in  Java,  and  consequently 
forming  a  regular  article  of  export  Petroleum  is  found 
in  small  quantities  in  all  the  departments,  but  the  most 
valuable  productof  the  island  is  its  s^t  (hence  perhaps 
the  name  Madun;  Sansk.  Mandura,  salt).  The  man- 
ufacture, a  Duteh  Government  monopoly,  was  formerly 
carried  on  in  several  places,  as  at  Brantah  and  Bunder 
(whore  the  salt  pans  now  serve  as  fish  ponds),  hnt  in 
1870  Sumenep  was  made  the  sole  estahlishment  for 
Java  and  Madura,  and  it  still  remains  by  far  the  most 
important,  though  its  annual  production  of  875,000 
cwts.  has  since  1875  to  be  supplemented  by  Ragung 
and  Pangaringan.  The  population  of  Madura  was  in 
1879  returned  as  768,992. — 472  Europeans  (mostly  at 
Maringan  near  Sumenep),  3702  Chinese,  1445  Arabs 
and  ouicr  Orientals,  and  763,373  natives.  These  last 
constitute  one  of  the  throo  great  races  of  Java  and 
Madura,  and  speak  a  disun<^  language,  for  which  com- 
pare Java,  vol  xiii. 

The  following  are  the  places  of  chief  note  In  the  islancL 
Eamal  at  the  southwest  comer  is  the  point  where  people 
nsnatly  cross  from  Java.  Bangkalang  is  the  large  and 
flourisningchief  town  of  Uadura  proper,  with  the  oid  palace 
of  the  sultan  and  the  residences  of  the  princes  of  the  blood ; 
the  mosque  Is  adorned  with  the  first  three  sums  ^  the 
Koran,  wns  dUTeriag  from  nearly  all  the  mosques  in  Java 
and  Madura,  though  resembling  those  of  western  Islam.  In 
the  vicinity  once  stood  the  Erl^rins  fort.  Arisbaya  (less 
correctly  Aroslnya)  is  the  place  where  the  first  moeqae  was 
bailt  in  Madara,  and  whwe  the  Dutch  sailoit  first  made 
acqudntanoe  with  the  natives.  The  onoe  excellent  haittor 
Is  now  silted  up.  ^ennata,  so  called  from  its  salt-springs, 
is  the  burial-placeof  the  princes  of  Bangkalang.  Pamaka- 
san, though  a  town  of  coDsidend>le  extent,  presents  nothiuy 
worUiy  of  notice  apart  Aom  the  regent's  residenee.  Saaa  . 
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MUgj  Uie  seat  of  an  important  market,  Nems  hardly  bo 
flonnahing  aa  id  Valentyn's  days.  The  town  or  kota  of 
Snmenep  had  15,000  inhabitants  iji  1846 ;  and  there  are 
popaloos  Malay,  Arab,  and  Cbinew  Tillages  between  the 
town  and  the  European  settlement  of  Maringaa.  On  a  hill 
in  the  nelKhborhood,  with  a  fine  outlook  over  the  Bay  of 
Samenep,  lies  Asta,  the  bnxial-pJace  of  the  Sumenep  princes ; 
and  N&a  Kosoma'a  matuoleiim  excds  eTerythuig  of  the 
kind  in  Java. 

Madura  formerly  couBtgted  of  three  native  states — Ma- 
dan  or  Bangkalang,  Piunskasan,  and  Snmenep.  Dutch 
anthoriW  was  represented  by  an  assistant  reaideut,  and  the 
whole  iawnd  considered  part  of  the  Java  realdeneyof  Sara- 
baya.  The  separate  residency  of  Hadara  was  oonstitated 
in  18S7.  On  the  death  of  the  second  sultan  of  Bangkalang 
(1847)  the  title  had  been  reduced  to  that  of  panembahan ; 
■nd  In  16T8  the  new  ruler  was  deprived  of  the  right  of  col- 
leeting  taxes,  and  made  a  government  pensioner,  while  his 
territory  was  split  into  the  two  Dutch  "departments"  of 
Uadnra  and  Sunpang.  The  sultan  of  Sumenep  was  in  like 
manner  snoceeded  byapuuembahan  in  1853;  andthodcath 
of  the  panembahan  in  1870  aflbrded  an  opportunity  of  en- 
larging the  Oovernment  control.  There  are  thus  four  "  de- 
partments" in  Madora, — Pamakasan,  Madura,  Sumenep, 
and  Sampang,  The  first  three  an>  also  regencies,  and  the 
fourth  a  Bubregency  of  Bangkalang:  bat  Pamakasan  alone 
has  the  fhll  regency  organizaUon.  The  number  of  village 
eommunities  Is  ISTl. 

The  hat  mtematic  account  of  Madura  will  be  found  In  Profes- 


sor Veth's  Jam,  vol.  liL,  tbe  proof  eheets  of  which  have,  by  the 
author's  courtesy,  been  consulted  for  this  article.  See  aUo  mw- 
ket.Ui.  JndUeh.  Arehiff.,  1.,  and  Tt/d».van  Ned.  Ind.,  ix.;  C.  de 
Grootln  Adt  TijiU.win  Ntd,  Ind.,  Iv.;  Hoerell,  JiefsorerJavo,  11.; 
Zollinger. "  Sett  over  de  Kat  geschled.  van  Uaduia,"  In  N.  Ttidt. 
taiJM.iiid,xvlL;  Jokes,  l«iKV>i)fU<''.P^;"andHsgemaD  In 
Tffdu  Km  ttiA,  hid,,  UG& 

9L£CENAS,  C.  Cilnius,  is,  from  two  different 
pointa  of  view,  a  Drominent  represcDtativc  man  of  tbo 
aodent  worid.  He  was  the  fiist,  and  one  of  the  most 
flapable  and  soooeaBful,  of  those  who  filled  the  office  of 
»  great  minister  under  the  Roman  empire.  He  was 
also,  if  not  the  first,  certainly  the  most  fortunate  and 
influential  among  the  patrons  of  Roman  literature.  It 
ia  in  the  latter  capacity  that  ho  is  best  known.  Among 
all  the  names,  royal^  noble,  or  otherwise  eminent,  as- 
sociated with  the  {wtronage  of  letters,  none  either  in 
ancient  or  modem  times  is  bo  familiarly  known  as  that 
of  Mbonuu.  Yet,  if  we  had  any  contemporary  his- 
tory of  the  eataUisnmentof  the  empire,  poEeossintr  the 
same  permanent  interest  which  the  poetr;^  of  Virgil 
and  Horace  Dosseeses,  it  is  probable  that  his  inflaenoe 
in  shaping  tiie  political  destinioa  of  the  Torld  would 
have  been  as  amply  recofqiized  as  his  influence  on  its 
literature. 

Tbe  date  and  place  of  his  birth  are  unknown.  He 
first  appears  in  history  in  the  year  40  b.o.,  when  he  is 
employed  by  OctaTianus  in  arran^n^  his  marria^  with 
Scnbonia,  and  afterwards  in  negotiating,  along  with  Pol- 
HoandCoccciusNerraC'averBOB  soliti  componere  ami- 
O08,"  Hor.,  ^af.,L  5,  28),  the  peace  of  Brundisium,  and 
the  leeoDcnuatjon  with  Aiitonyf  which  was  confirmed  by 
tbe  marriage  of  the  latter  with  Octavia.  fVom  the 
fact  that  he  was  then  the  most  trusted  fnend  and  af  ent 
of  the  future  emperor  it  is  Jikely  that  he  had  been 
assodatod  with  his  fortunes  from  the  time  when  he 
came  forward  to  claim  fiis  inheritance  after  the  death 
of  Julias  Csesar;  and  expressions  in  Propcrtins  (ii.  1, 
25-30)  seem  to  imply  that  he  had  borne  some  share  in 
the  campaigns  of  Mutina,  Pbilippi,  and  Perusia.  He 
may  have  been  a  few  yean  older  than  Octavianus,  who 
b^an  to  play  the  foremost  part  in  Roman  politics  be- 
fore he  wss  twenty  years  of  age.  The  men  of  the  Au- 
gustan age  great  in  action  and  literature  were  all  bom 
within  a  few  yean  of  one  another.  A^ppa,  the  right 
hand  of  Augnstus  in  war  as  M seoenas  was  in  peaoe. 
was  bora  in  the  same  year  as  his  master;  and 
there  is  no  indication  in  the  relations  of  Msecenas  to 
Augustus  or  to  his  iriend  Horace  that  ho  stood  towards 
dtncr  of  them  in  the  relation  of  an  older  to  a  younger 
man.  Although  the  nlace  of  his  birth  is  unknown,  we 
learn  from  Horace  and  Propertius  that  he  prided  him- 
self on  his  ancient  £tru6can  lineage,  and  claimed  de- 
eomt  fiom  the  princely  house  of  the  Cilnii,  who,  as  is 


recorded  by  Lit^  (x.  3),  excited  the  jealousy  of  tfaeir 
townsmen  by  their  preponderating  wealth  ami  influence 
at  Arretium  in  the  4th  oentuiy  oefore  our  era.  He 
probably  [mzed  the  glories  of  his  patwnal  and  mater^ 
tial  uicestr^  (Hor,,  Bai.j  i.  6,  3}  as  compensating  him 
for  his  original  social  inferiority  to  the  members  of  the 
great  Roman  houses ;  and  the  fact  dwelt  on  so  promi- 
nently by  his  pan^yiists,  that,  through  all  h^life  he 
nreferred  the  position  of  a  great  commoner  to  the  new 
honors  of  the  senate  and  oT  the  Roman  magistnuaes, 
may  have  been  the  result  as  much  of  pride  in  his  pro- 
vincial ancestry  as  of  a  politic  desire  to  disarm  the 
jealousy  of  his  luaster  or  of  the  Roman  aristoiTa^. 
Cicero,  in  his  defence  of  ClueutiuSj  speaks  of,  a  C.  Mae- 
cenas as  one  of  the  most  substantial  members  of  the 
equestiian  order  during  the  tribunate  of  Drusus  (91 
B.O.),  and  as  one  of  those  who  preferred  the  pontion 
their  ftthezs  had  eqjoyed  before  them  to  the  higher 
rank  obtainable  Utrougfa  office  (Gtc.,CZiuni^,  56,  153). 
Fn»n  the  identity  of  tne  prcenimen,  and  the  rarity  of 
the  cognomen  it'is  not  unlikely  that  he  may  have  been 
the  grandfather,  or  perhaps  the  father,  of  the  future 
minister.  It  was  in  accordance  with  the  policy  of 
Julius  CsDsar  to  choose  his  confidential  friends  m>m  men  - 
of  this  order,  as  he  chose  his  tools  from  a  less  reputable 
classj  and  the  two  most  trusted  friends  and  ministers 
of  his  successor  would  both  have  been  regarded  as 
"novi  homines"  by  the  representatives  of  the  great 
senatorian  families.  The  testimony  of  Horace  ( Odu, 
iii.  8,  5)  and  his  own  literary  ta^  impty  that  he  had 
profited  by  the  highest  education  of  his  time.  His 
great  wealth  may  have  been  in  part  hereditary,  as  there 
was  no  district  of  Italy  in  which  the  inequalities  of 
wealth  and  station  were  greater  than  in  Ktruria;*  but 
he  owed  his  poeition  ana  influence  in  the  state  to  his 
early  adherence  to  and  close  conneotion  with  Augustus. 
Among  the  charges  brought  agiunst  him  by  Senoca, 
one  of  the  most  prominent  is  that  he  had  been  spoiled 
by  hia  ezoessivo  good  fortune. 

Fiom  the  year  40  B.o.  his  influence  as  the  confiden- 
tial adviser  of  Octevianus  seems  to  have  been  thor- 
oughly established.  It  was  in  the  following  year  that 
Hoiaoa  was  introduced  to  him,  and  he  had  oefbre  this 
received  Varius  and  Virgil  into  his  intimacy.  In  the 
"Journey  to  Rrundisium,"  which  took  place  in  the 
year  37  B.  o. ,  MasoeVias  and  Coocmus  Nerva  are  described 
as  ''miasi  magnis  de  rebus  uterque  Legati,"  and  were 
again  successful  in  patching  up,  by  the  treaty  of  Taren- 
tum,  a  reconciliation  between  the  two  claimants  for 
supreme  power.  During  the  Sicilian  war  against  Sex- 
tus  Pompeius  in  36  B.O.,  he  was  sent  back  to  Rome, 
and  was  entrusted  with  supreme  administrative  control 
in  the  city  and  in  Italy.  He  is  again  found  acting  as 
vicegerent  of  Octavianus  during  the  campaign  ol  rAc- 
tium,  when  with  great  promptness  and  seorocfy  he 
crushed  the  eonspiracy  of  the  younger  Lepidus;  and 
during  the  subsequent  absences  of  his  chief  in  the  prov- 
inces he  held  the  same  position.  During  the  latter 
years  of  his  life  he  fell  somewhat  out  of  favor  with  his 
master,  or  his  services  were  less  needed.  Perhaps  the 
freedom  with  which,  in  the  earlier  stages  of  his  career, 
he  had  offered  advice  and  told  unpleasant  truths  had 
become  distasteful  One  cause  for  a  comparative  oool- 
nees  between  the  old  friends  was  said  to  be  the  empe- 
ror's relations  with  Terentia,  the  wife  of  Maecenas,  to 
whom  he  was  uxoriously  attached.  Perhaps  the  ennui 
resulting  from  the  cessation  of  a  life  of  constant  vigi- 
lance and  activity  may  account  for  the  state  of  sleepless 
restlessness  and  fever  in  which  he  passed  the  last  three 
years  of  his  life.  He  died  in  the  year  8  B.a.,  leaving 
the  emperor  heir  to  hiswealUi,  ^nd  affiaotionatelf  com- 
mending  his  friend  Horace,  who  only  survived  nim  a 
few  dajv,  to  fais  protection. 

Opinions  were  ma<^  divided  in  anoiait  times  as  to 

'  The  lines  of  Properttus  (iv.  8. 27-8)— 

'  BttibladetlectumTiresdetOMsretMNNd 
T^mjim  tam/aeiUt  Mmentm  eptt— 
snow  that  his  position  under  the  empire  also  twooritt  veer  rob- 
sMatlal  addliltmn  to  bis  ori^al  ftetnns. 
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the  personal  character  of  Maocenas:  hut  the  testimony 
«8  to  hia  adminiiitrative  and  diplomatic  ability  was 
unanimous.  Ho  citjoycd  the  crodit-— or  disraroaitj  as 
the  adherents  of  the  republic  must  hare  regarded  it — 
of  sharbg  largely  in  the  establishment  of  the  new  order 
of  Uiingaj'  of  reconciling  parties,  and  of  carrying  the 
nev  empire  safely  through  many  dangers.  To  bis  in- 
fluence cspcdally  was  attributed  the  huuiancr  policy  of 
Octaviaous  after  bis  first  alliance  with  Antony  and  Le- 
piduB.    £vcn  Soneoa,  who  shows  a  rerv  bitter  animus 

3 gainst  him,  admits  that  ho  deservfxl  the  credit  of 
emenQv, — although  he  attributes  it  to  effeminacy 
rather  tnan  to  true  hiunanity.  The  highest  tribute 
paid  to  him  in  lils  capacity  of  minister  is  te  be  found 
in  tfie  least  eminent  of  the  po^  whose  genius  he  fos- 
tered. "The  true  trophies  of  Msecenaa,"  B&ya  Pro- 
portius,  "will  be  his  loyalty.*'*  And  in  another  cle^ 
be  addresses  him  as  "adelo  caput."  One  great  t^ti- 
*  mony  both  to  his  lo}*a]ty  and  te  his  tact  is  the  saj-ing 
of  Augustus,  when  he  nad  made  public  the  scandal 
oonocming  his  daughter  Juliii,  "that  all  this  would 
never  have  happened  if  Agrippa  or  Mseoenas  had 
lived  "  (Sen.,  l)e  Bai.,  vi.  32).  Tho  only  instance  in 
which  ho  is  said  to  have  acted  with  indiaoretton  bb  a 
minister  was  his  bctrajid  to  his  wife  Tcrentia  of  his 
knowledge  of  the  conspiracy  in  which  het  brother  Li- 
cinius  Mursena  was  involved. 

The  best  summary  of  hia  character  as  a  man  and  a 
suiosman  b  that  of  Velltuus  (ii.  88),  n-ho  describes 
him  OS  "  in  critical  cmer;eencics  of  sleepless  vigilance 
far-seeing  and  knowing  how  to  act,  but  in  his  rolax- 
ation  from  business  more  luxurious  and  effeminate 
than  a  woman."  The  latter  is  the  aspect  of  his  char- 
uXet  on  wluch  Seneca  chiefly  dwells.  He  draws 
attention  to  the  enervating  effect  which  his  good  foi^ 
tune  had  oven  on  his  literary  stylo.  We  ncod  not  ask 
how  far  "the  stately  manmon  on  the  Ksquiline  "  outr 
did  inluiurytlio  "  gardens  of  Seneca  the  millionaire  " 
(  "  Senecao  praedivitis  hortos  "  ).'_  Maecenas  was  cer- 
tainly a  man  who  combined  an  epicurean  love  of  ploas- 
nio  with  a  thorough  devodon  to  bumnessj  and  ^'crsea 
of  his  own  are  quoted  uainst  him  indicatiTe  of  an 
unmanly  clingingto  lifo  after  the  loss  of  all  that  makes 
iife  valuable.  Tliese  may  have  been  written  in  the 
*fcv(nish  unrest  of  his  last  yeus,  when  he  was  no 
>loiigcr  himself  j  but  expressions  in,  the  0<2e>  of  Horace 
'(ii.  17,  1),  wntten  at  a  much  earlier  period,  seem 
40  imply  that  he  was  deficient  in  the  robustness  of 
£brc  cnaracteristie  of  the  average  Roman.  His  style 
of  dress  and  his  indolent  lounnng  walk  exposed  him 
to  animadversion ;  and  the  ^laitinus  of  Horace's 
Stftirea  (L  2,  25)  was  supposed  by  some  ancient  oom- 
incntators  te  be  a  sketch  of  the  ^roat  man,  drawn 
iwfore  the  poet  was  admitted  to  hisintimaoy.  Prob- 
«bly^  there  may  have  been  some  affectation  or  politic 
^isumulation  in  this  aBsumi>tion  of  acharaoter  so  alien 
4o  the  standard  of  the  aspirants  to  public  bonon  at 
Itome.  It  was  an  exaggerated  form  of  that  indiffer- 
«noe  to  appearances  and  oonventionalities  vhidi  made 
him  satisned  with  the  position  of  an  eques,  and 
induced  him  to  choose  his  intimate  associates  from 
poets  of  obscure  and  provincial  origin.  His  ambition 
was  te  be  the  second  man  in  the  empire,  and  to  enjoy 
the  reality  without  the  show  of  power.  A  simdu' 
character  is  attributed  by  Tacitus  to  Sallustius  Cris- 
pns,  who,  after  the  death  of  Mseocnas,  most  oiuoyed 
the  favor  of  Augustus. 

His  charact«r  as  a  munifiooit  patron  of  literature  is 
not  oidy  acknowledged  gratefully  by  the  recipients  of 
it  in  hu  own  time,  but  is  attested  by  the  renets  of 
the  men  of  letters  of  a  later  age,  expressed  through 
the  mouths  of  Martial  and  JuvenaL  His  patronage 
waa  exercised,  not  from  vanity  or  a  men  dilettante 
love  of  letters,  but  with  a  view  to  the  higher  interest 


t  Thla  Ii  Implied  bj  the  long  apeech  wbtch  IMoaCtelw  pat 
Into  hia  mouth, Ncommendliisthe  tBtsbUnhinent  and  prMnptlni 
ttw  poller  of  th«  new  empire  (Dion  Cmm^  111.  14-40}. 

•  frmett.,  El.,  It. 9, »;  IL 1,  S6. 

•  JovVx.  IS. 


of  the  state.  He  recognized  in  the  genius  of  the 
poets  of  that  time,  not  only  the  truest  ornament  of 
the  court,  but  a  power  of  reconciling  men's  minds  to 
the  new  order  of  things^  and  of  investing  the  aetoal 
state  of  affairs  with  an  ideal  glory  and  m^esty.  The 
change  in  seriousness  of  purpose  between  the  EdogucB 
and  the  Gegrgict  of  Virgil  was,  in  a  great  measue, 
the  result  of  the  direction  given  by  the  statesman  to 
the  poet's  genius.  A  similar  change  between  the  ear- 
lier odes  of  Horace,  in  which  he  declares  bis  epicurean 
indifference  to  affairs  of  state,  and  the  great  national 
odes  of  the  third  book  b  to  be  ascribed  to  the  same 
guidance.  He  endeavored  also  to  divert  the  less  mas- 
culine genius  of  Propertius  from  harping  continually 
on  his  love  to  thiaQos  of  puUio  interest. 

But,  if  the  motive  of  his  patronage  had  been  meidv 
politic,  it  never  could  have  inspired  the  affection  which 
It  did  m  its  recipients.  The  great  charm  of  Heeoenaa 
in  his  relation  to  the  men  of  genius  who  formed  hia 
circle  was  his  simplicity^  ooniiBlitjr,  and  cdncerifef. 
Although  not  particular  tn  the  choice  of  some  of  the 
associates  of  his  pleasures,  he  admitted  none  but  men 
of  worth  to  his  intimacy,  and  when  onoe  admitted  they 
were  treated  like  equals.  Tliat  loyalty  which  was  bis 
own  distinction  in  his  public  life  waa,  if  we  may  trust 
the  evidence  of  Horace,  the  characteristic  of  his  own 
relations  to  his  intimates,  and  of  their  relations  to  one 
another.  But,  while  loyal  to  all,  to  Horace  he  was 
bound  by  ft  doser  tie.  Among  the  great  friendships 
of  history,  none  is  more  certainly  attested,  or  more 
honoraUe  to  both  parties,  than  that  between  the  poet 
and  Uie  statesman.  Huon  of  the  wisdom  of  Maaoenaf 
probably  lives  in  the  Satin*  and  Epitda  of  H<mwe. 
It  has  fallen  to  the  lot  of  no  other  patron  of  literature 
to  have  his  name  associated  with  works  of  such  last- 
ing interest  as  the  Gforgict  of  VirgiL  the  first  three 
books  of  Horace's  OJet,  and  the  first  book  of  hia 
Epittlet.  Such  a  fortune  can  scarocty  have  been  alto- 
gether undeserved.  Accepting  as  literally  true  the 
disparaging  ^tements  of  Seneca^  admitting  the  weak- 
ness, and  perhaps  the  vanity,  whioh  were  the  luots  in 
his  character,  and  con«denng  at  Uie  same  time  the 
difllcultiei  01  an  unprecedented  poutiop,  we  must 
allow  tha^  few  ministers  of  an  irresponsible  monardi 
have  accomplished  so  much  with  such  immunity  from 
the  baser  and  more  violent  passions,  for  the  ratifica- 
tion'of  which  that  position  holds  out  unlimited  oppor- 
tunities. As  a  minister  and  friend  of  the  emperor  he 
compared  favorably,  both  as  regards  capacity  and  char- 
acter, not  with  men  of  the  stamp  of  Sejanns  and 
Tiffdlinus,  but  with  Seneca.  Few  men  have  used  the 
influence  of  a  grand  seigneur  with  such  enlightened 
beneficence,  with  such  lasting  results  on  human  ool- 
turc  and  civilization,  with  aooh  goniune  nmplicity  and 
cordial  loyalty.  (w.  T.  s.) 

MAESTlllCHT,  or  Maajptricht,  the  chief  towt 
of  the  province  of  limburg,  in  the  Netherlands,  li^' 
as  the  name  expresses,  at  the  treeht  or  croanng  of  the 
Maaa  (Meuse),  where  the 'Romans  erected  a  military 
post  on  the  road  between  Bagacnm  (Bavay)  and  Cuto- 
nia  Agrippina  (Cologne).  Aix-la-Ghapelle  is  18 
miles  castrsoutheast,  and  Li^ge  18  miles  south  bv  west 
The  baths  discovered  in  1840  in  the  Groote  Stokstraat 
show  that  the  settlement  at  Trsgectum  ad  Moeam 
became  a  place  of  some  considerable  importance.  The 
town  is  divided  by  the  river  into  two  parta— the 
luger  portion,  or  Maestricbt  proper,  on  the  left  bank, 
and  the  smaller  portion,  distingujshod  aa  WUk,  on  the 
right  A  stone  bridge  of  eight  arches  connecting  the 
two  took  the  place  of  a  wooden  structure  aa  eany  as 
1280,  and  was  greatly  improved  in  1828  and  1836. 
Formerly  a  fortress,  Maestricht  is  still  a  considerable 
garrison  town,  but  its  ramparts  were  dismantled  1871- 
78;  formerly  the  seat  of  a  bishop,  it  stilt  beara  a 
strongly  Roman  CathoUo  impress:  and,  in  modern^ 
times  more  especially,  it  has  developed  into  a  great 
centre  of  oommeroe  uid  industry.  The  ohurchca  and 
leligioua  foundatiosB  are  almost  the  only  buikUnga  of 
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wte,  the  chief  exceptions  being'the  town-hoaee,  oom- 
pleted  in  1683,  and  the  Bolitary  Protestant  ehurch, 

■vJanakerk  (13th  centurj-)-   The  church  of  St.  Scrva- 

*tias  was,  toooxdiDg  to  one  aocount,  rebuilt  and  enlarged 
as  early  m  the  time  of  Charles  the  Great  It  is  now 
260  feet  in  length,  and  in  the  varied  character  of  its 
Gothio  architecture  bears  evidence  of  the  fiequeacv 
with  which  it  has  been  natored  and  altered.  The  high 
iltar  has  a  great  Descent  from  the  Gross  by  Anthony 
Vandyck.  The  sunt  whose  name  it  preserves 
obtained  great  lepatiUioii  in  Maestrickt  by  bunaferring 
bis  Inshoprio  thither  feun  TongnSj  and  his  miraclo- 
woAin^  lelios  became  the  occasion  of  a  pn$t  septennial 

'*^r  which  was  formerly  of  @%at  service  to  the  raty. 

^The  Church  of  Oar  Lady  (Lieve-VrDuwe-keric),  pos- 
sibly founded  in  the  6th  century,  has  two  very  ancient 
crypts  and  an  1 1th  oentutpr  choir  of  exeepUoniu  beauty, 
but  in  the  nave  has  suffered  severely  from  a  restora- 
tion in  1764.  St.  Matthyskerk  was  founded  by  the 
doth- weavers'  guild  in  the  13th  century  \  and,  though 
the  present  Gouiio  building  of  St  Mutins'  (in  Wijk) 
was  erected  so  late  as  1 859,  the  original  church  was 
one  of  the  oldest  in  the  city,  and  is  siuU  by  tradition 
to  have  occupied  the  site  oi  one  of  the  old  heathen 
temples.  The  twelve  hospitals,  the  poor-house,  the 
carphanage,  and  most  of  the  other  charitaUe  founda- 
ti<ni8  ue  Roman  Catholic  institutions,  and  neither  the 
adnunistrative  bodies  nor  the  educational  establish- 
ments are  free  from  ecclesiastical  inflaence.  Though 
Haestricht  is  no  doubt  miunlf  indebted  tor  its  com- 
mercial prosperity  to*  its  position  on  the  river,  it  did 
not  begin  to  reap  the  full  advfmtages  of  the  utuation 
tin  the  removal  of  the  fortifications  and  the  opening 
of  the  railways  (Aix-la-Chspelle,  1853;  Hasselt, 
1856;  Ij6ge,  l&CI;  Taplo,  1865,  etc.).  At  first  a 
tnde  was  carried  on  in  wine,  colonial  wares,  alcoholic 
hcpiors,  and  salt ;  but  now,  besides  Begot's  well-known 
ettthenwsxe,  sUss,  and  cryatal  &etories,  there  are 
f^blishments  for  the  making  of  aims,  tools,  lead, 
opppeTj  and  rinc  work,  etc.,  as  well  as  tobacco  and 
Mar  faoCories.  The  Maestricht  beer  also  is  highly 
iMeemed.  The  population,  which  was  18,000  in  the 
beginning  ef  the  oentuiy,  was  28,918  on  Jannaiy  1, 
1882. 

HsoBtricht  was  taken  and  plaudeTed  by  the  Normana  (881 
sod  884),  by  Bishop  Honr;  of  Gaelden  (1267),  by  Adolph  de 
1»  Maixk  ( 1334 ),  and  by  the  people  of  Li^ge  (1407)  and  ( 1406). 
In  the  war  with  Spain  it  wu  successively  besieged  by  the 
SpoatardB,  the  prince  of  Orange,  Prince  Manrice,  and  Fred- 
crick  HenT7  (1579,  156a  1594,  1632),  and  in  the  struggle 
between  Louis  XIV.  of  Franco  and  William  III.  and  again 
doring  the  French  Revolution  and  tho  Xapoleonic  period, 
it  paid  tho  penalty  of  its  frontier  position — witness  the 
•iqcea  of  187^  1070,  1701,  and  1793.  During  the  revolution 
of  1830  it  was  invested  by  the  Belgians.  Among  the  more 
pMcefbl  memories  of  the  place  is  the  marriage  of  Otto  IV. 
with  Mary  of  Brabant ,  The  peo^e  of  Maestricht  have  a 
special  dialect  of  their  own;>  but  French  and  Dutch  are  In 
use  among  the  upper  dasses.  lu  the  neighborhood  of  the 
town  are  the  great  sandstone  quarries  of  Petersberg,  one  of 
the  most  extraordinary  labyrinths  of  sabterranean  excava- 
tion in  the  wmrld. 

MAFPEI,  Francesco  Scipioins.  Mabohkse  di 
(]67fr-1755],  Italian  aichfeologist  and  man  of  letters, 
was  bom  at  1  f erona  on  June  1^  1675.  Ho  studied  fbr  five 
years  in  I^uma  at  the  Joniit  college,  and  afterwards 

1  WhOe  the  North  Llmbant  dialects,  says  Professor  Gallfte  of 
Dtneht,  are  largelv  comipted  with  Dutch  forma  and  words,  the 
HH^richtorSoutn  Ximbuig  dialect  {(o  which  those  of  Ha&eelt, 
StrmUeii,  and  SUtand  an  nearlj  akin)  baa  remained  compara- 
tlTdy  free  from  such  admixture.  Its  phonology  Is  pecauarlr 
ImenMtlna  both  In  Itself  and  becanse  Kb  hlatoir  can  be  traced  to 
in  eariy  date  by  authentlo  docnments.  The  Old  Fronkiah  psalms 
lad  the  Llmburg  sermons  are  written  in  It:  and  It  was  also  the 
original  dialect  of  the  St.  Scrvatlna  Legend  <ed.  tv  Bormanns) 
now  Oaascrlbed  In  the  Belgian  Umburgdialcct,anuofVeldeke's 
AM  (ed.  by  Behoghet),  now  In  Hiddle  High  Oerman.  Abont 
these  works  consult  Cohtq,  Tool  en  ItUerbode  HI.,  v.,  vi,;  and  in 
ngard  to  the  modem  dialect  Mone's  Ant-fUr  Kunde  der  teulaehen 
VSmUtUaat;  B^gfKh.i[iueum,Hl.:  Pranqulnet  In  Jager's ilreiUef,  I 
BL:  and  Winkler's JMerdtiAacA en  fHcteh dbUeeHamJ.  Spedmens ' 
win  be  fcniid  In  flrmenlcb's  VolkertUmmtH  and  Leopold's  Viat  de . 
VMeMde  Weich$eL 


from  1C98  at  Rome;  and  in  1703-4  ho  took  part  as  a 
volunteer  in  the  war  of  sua^ssion,  fiuliting  on  the  Bar. 
varian  side  at  Donauwerth.  In  1  TO?  lie  bc^an  at  l^adua 
along  with  Arvostolo  Zeno  and  Valiuiicri  the  Giomnle 
dd  Jetterati  aJltdia,  a  literary  periodical  which  bad 
but  a  short  career;  and  subsequently  an  acqumntance 
with  tho  actor  Bicooboni  led  him  to  exert  himself  fut 
tho  improvement  of  dramatic  art  in  Italy.  His  Merope^ 
a  tragedy,  appeared  in  1713;  Teatro  ItaHanOy  a  small 
colloution  of  works  for  presentation  on  tho  stage,  in 
1723-25;  and  Le  Ccremonie,  an  original  comedy,  in 
1728.  from  1728  he  beeame  spociany  interested  in  the 
archseolo^  of  his  native  town,  and  his  inTesUgadom 
resulted  in  the  valuable  Verona  lUuttrata  (1731-32). 
Maffci  aflcrwards  devoted  four  years  to  travel  in  Franco, 
England,  Holland,  and  Germany.  Ho  died  at  Verona 
on  Fcbruarv  11,  1755.  A  list  of  his  v^  numerous 
works  will  be  found  in  the  Biographits  Ginircde.  A 
complete  edition  of  them  appeared  at  Ventoe  (28  toIsi, 
8vo.)  in  1790. 

MAFRA,  a  town  of  Porttigal,  in  .the  province  of 
Estremodura  and  the  district  of  Lisbon,  Ties  near  the 
Atlantic  coast,  about  20  miles  to  the  northwest  of  Lis- 
bon, uid  had  a  population  in  1878  of  3231.  It  is  remark- 
able for  its  doistei^palace,  built  by  JohnV.'in  1717-32, 
in  coDsequenco  of  a  vow  made  during  a  dangerous 
illness  toDuild  a  convent  for  the  poorest  friaiy  of  the 
kingdom, — which  proved  to  be  a  small  Franciscai> 
settlement  here.  The  architect,  Ludovicij  took  the 
Escorial  for  his  model ;  but  the  imitation  is  aUU  less 
Buocessful  than  the  original.  The  building,  whit^  is  in 
the  form  of  a  parallelogram  measuring  upwards  of  SOO 
feet  &om  north  to  south  and  700  feet  from  east  to  west, 
is  said  to  contain  866  rooms,  and  to  be  lighted  by  no 
fewer  than  5200  windows.  The  centre  is  occupied  by 
the  domed  church,  sumptuously  built  of  marme,  and 
richly  adorned  with  statues  and  other  otyects  oi  ait. 
The  conventual  boildings  (which  are  do  longer  used  as 
such)  oontun  300  oells;  and  tho  library  numDers  30,000 
volumes.  Adjoining  the  palace  are  fine  gardens  and 
pleasuro grounds. 

MAGDALA  (more  correctly  Maktlala),  a  natural 
stronghold  in  the  ootmtiy  to  the  south  of  Abrasinia, 
situated  about  200  miles  inland  from  the  Gulf  of  Aden, 
in  11°  22^  N.  lat.  and  39"  25'  E.  long.  The  basalt  io 
plateau  of  which  it  consists  rises  9110  feet  above  the 
level  of  the  sea,  and  forms  alon^  with  the  neighboring 
height  of  Salassj'e  (9160  feet),  with  which  it  is  connect ea 
by  the  ridge  of  Salamgye  (8650  feet),  a  comparatively 
small  and  narrow  outrunner  of  the  Amara  Seint  plateaiL 
It  is  about  three  anarterB  of  a  mile  in  length  by  less 
than  half  a  mile  in  oreadth,  and  lies  more  utan  a  thotk- 
sand  feet  higher  than  tho  neighboring  plain  of  Arog}*& 
To  the  south  runs  the  Kukullo  Ravine  and  to  the  north 
and  the  west  the  Bashilo  and  the  Wark  Waha  Ravines, 
all  of  which  uldmately  drain  into  the  Abai,  and  thus 
belong  to  the  limsin  of  the  Nile.  Chosen  by  King  Theo- 
dore of  AbjTBsinia  as  his  printnp^  stronghold  in  the 
south,  Magdala  owes  its  celebrity  to  the  fact  that,  as 
the  place  of  imprisonment  of  the  English  capdvcSf 
it  became  the  ^oal  of  the  great  English  expedition  uf 
18G8.  At  the  time  of  its  capture  it  contained  huts  for  a 
permanent  population  of  about  three  thousand,  a  royal 
residence  of  the  most  meagre  pretensions,  a  sull  more 
insignificant  churchy  and  a  large  treasure-house  rtwcd 
with  nnus,  ecclesiastical  fUmiture,  and  vast  quantities  of 
Abyssinian  msnuscripts.  The  whole  nxJc  was  burned 
bam  by  onlcr  of  Sir  Robert  Napier,  and  on  the  depar* 
ture  of  the  English  it  was  seized  by  Mastwat,  queen  of 
the  WoUo  Gallas,  in  whose  countiy  it  is  situated. 

See  Harkbam,  Watory  of  the  Abj/tsi»ian  Ejpeditim,  iee»; 
and  Raasam,  Britiik  Minion  to  Tkeoitore,  1869.  Both  cont^B 
plvis  and  viewB  of  Magdala, 

MAG  DEBUKG,  the  cartel  of  die  Prussian  province 
of  Saxony,  and  one  of  the  strongest  fortresses  in  Ger- 
many, is  situated  in  5^  8'N.  l»t.  and  ll''40'£.  long., 
muuly  on  the  lelb  bank  of  the  Elbe,  which  here  divides 
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into  three  branches.  It  consists  of  the  town  proper 
and  of  the  four  suhurbs  of  Friedrichstadi,  Neustadt, 
Sudenburg,  and  Buckau ;  the  lost  three  of  these  are 
separated  from  the  town  by  the  ramparts  and  glacis, 
but  are  all  iucludcd  within  the  new  hne  of  advanced 
bastions.  In  the  Elbe,  between  the  old  town  and  the 
Friedrichstadt,  lies  an  island  called  the  Werder,  occu- 

Eied  hy  the  citadel,  and  united  with  both  banks  by 
ridKes,    With  the  exception  of  the  Breiter  Weg,  a 


1.  Bt. janMs'i 

CEmcb. 

2.  WaUoon  Chorea. 

5.  St.  Catherine's. 
4.  Bt.  Peter>. 

6.  Statue  of  A.  W. 

Franke. 
«.8utoeorOtbo  the 
Great. 


7.  RathtiaoB. 

8.  St.  John's 

Chnrch. 

9.  gchool  of  ArL 
la  St.  Ulrich's 

Church, 
11.  Tovn  Theatre. 
12. 8t.  Mary's  (Lieb- 

fraQeakircbe). 


U.  Dutch  Reformed 
Church. 

14.  Higher  Courts. 
PosKtfflce. 

15.  OoTemmeot 

BuUdln 
17.  Oath 


handsome  thoroughfare  running  from  north  to  south, 
the  streets  of  the  town  proper  are  narrow  and  crooked. 
Along  the  Elbe,  however,  extends  a  fine  promenade 
named  the  Furstenwall,  at  one  end  of  which  stands  a 
moQument  in  commemoration  of  the  Franco-German 
war.  To  the  south  of  the  inner  town  is  the  Friedrich- 
Wilhelm's  Garten,  a  beautiful  park  laid  out  on  the 
Bito  of  the  celebrated  convent  of  Bergen,  which  was 
fuunded  in  937  and  suppressed  in  1810.  By  far  the 
most  imi>ortant  building  in  Magdeburg  is  the  cathedral, 
a  handsome  and  massive  structure  of  the  13th  ana 
14[h  centuries,  exhibiting  an  interesting  blending  of 
Bomanesque  and  Gothic  architecture.  The  two  fine 
towers  were  completed  about  1520.  The  interior  con- 
tains the  tombs  of  Otho  the  Great  and  his  wife  Editha, 
an  English  princess,  and  the  fine  monument  of  Ardi- 
bishop  Ernest,  executed  in  1497  by  Peter  Vischer  of 
Nuremberg.  The  Liebfrauenkirehe,  the  oldest  church 
in  Mugdehurg,  is  an  interesting  Romanes(^ue  edifice 
of  the  12th  and  13th  centuries.  The  chief  secular 
buildings  are  the  town-hall,  built  in  1691  and  enlarg&l 
in  1866,  the  theatre,  the  governor's  house,  the  central 
railway  station,  and  the  exchange.  The  Breiter  Weg 
and  the  old  market  contain  numerous  fine  private 
houses  in  the  style  of  the  Renaissance.  In  front  of 
the  town-hall  stands  an  equestrian  statue  of  the  em- 
peror Otho  the  Great,  erected  towards  the  close  of  the 
13th  oeutuT>'.    The  favorable  situation  of  Magdeburg, 


in  the  very  heart  of  Germany,  and  on  the  Elbe  below 
all  its  principal  affluents,  has  made  it  one  of  the  moat 
important  commercial  towns  in  the  empire,  and  it  if 
also  the  focus  of  several  important  railways.  The  chief 
articles  of  oommeroe  are  agricultural  ana  colonial  pro* 
ducts,  manufactured  goods,  and  wine.  The  town  and 
its  suburbs  contain  numerous  manu&ctones  of  wosllea 
cotton,  And  silk  goods,  sugar,  spirits,  tobacco,  organs, 
and  pianos,  chocolate  and  chiooiy.  Magdeburg  is  the 
head-quarters  of  the  4th  corps  of  the  Germu 
army,  and  the  seat  of  the  provincial  court  of  ap- 
peal and  administrative  offioes,  of  a  Lutheran 
consistory*,  and  of  a  superintendent  general  of 
the  Evangelical  (Reformed)  Church.  It  also 
oontains  two  gymnama,  two  "Realflchulea," 
schools  of  art,  medicine,  surgery,  and  mining, 
and  numerous  ecientifie  and  charitable  instLtu- 
^  tions.  The  population  of  Magdeburg  in  1880 
A'  was  97,539,  or,  mduding  Neustadt  and  Bockau. 
137,109. 

Hagdoborg,  which  was  in  existence  aa  a  small 
trading  Bottlemeat  at  the  boginniDR  of  the  9tb  ceu- 
tary,  owes  ita  eurly  prosperity  chiefly  to  the  emperor 
Otho  I.,  who  cfltablishcd  a  B^edictine  convent  here 
in  &37  (sec  above).  In  968  it  became  the  seat  of  an 
archbishop,  trho  was  also  primate  of  Ocrmaoy,  and 
eiercisod  sway  over  an  eitenaive  teiritoiy  By  the 
13th  century  Magdeburg  bad  become  a  noarisbing 
commercial  town  and  an  important  member  of  the 
Hanseatic  League.  Its  benca  of  aheriffB  {Sckoppen- 
stuU)  became  celebrated,  and  "  Magdeliurg  law,"  se- 
CDTing  the  administrative  independence  of  monici- 
palities,  was  adopted  in  many  ports  of  Q«rmauy. 
Poland,  and  Bohemia.  During  the  Middle  Ages  the 
dtizens  were  almost  oonstontlv  at  varianca  with  the 
archbishops,  and  by  the  end  of  the  15th  centaxy  had 
become  noarty  iudepcndcnt  of  them.  It  should, 
however,  be  noted  that  Magdebarg  never  became  a 
free  city  of  the  empire.  The  town  embraoed  the  Baf- 
ormatiou  in  15^  and  was  thenceforth  governed  by 
Protestant  administraton  or  archbishops.  On  the 
Kfosal  of  the  citizons  to  accept  the  "Interim," 
Magdeburg  was  besieged  by  Haarico  of  Saxony  in 
liViO,  and  capitulated  in  1S51  on  fiavorable  terma 
Daring  the  Thirty  Tears'  War  the  city  was  twice 
besieged  and  Buffered  terribly.  It  snccevAilly  ro- 
sistcd  Wallenstein  for  seven  months  in  1620,  hat  was 
stormed  and  sacked  by  Tilly  in  1631.  The  whole 
town,  with  the  exception  of  the  cathedral,  the 
Fianenklrcbe,  and  about  140  houses  was  burned 
to  the  ground,  and  30,000  of  its  36,000  inhabitants 
were  butchered  without  regard  to  age  or  sex.  The 
town  reooverckd  from  this  deadly  blow  wl  th  wonderful 
rapidity.  In  IGiS  the  archbishopric  was  converted 
into  a  secular  duchy,  to  fall  to  Brandenburg  on  the  death 
of  the  last  administrator,  which  happened  in  IG80.  In 
1806  Magdeburg  wns  taken  by  the  French  and  annexed  to 
the  kin^om  of  Westphalia,  but  It  was  restored  to  Pmnia 
in  1611,  on  the  downfall  of  Napoleon.  Otto  von  Qnericke, 
the  inyentor  of  the  air-pump,  was  burgomaster  of  Mag- 
deburg at  the  time  of  Tilly's  siege.  Camot  died  here 
in  exile,  and  is  buried  in  the  cemetery,  and  Luther  was  at 
school  here  and  sang  in  the  streets  for  bread  with  other 
poor  choristers. 

See  Batbmann,  Getchichte  der  Stadt  Ma^fUburg,  1800-lT ; 
HoShiann,  Chronik  der  8tadt  Mandtimrg,  1843-50 ;  Bartbold, 
QetdtiehU  der  dnttachm  BtadU,  185a 

MAGELLAN,  Ferdinand,  in  Portuguese  Ff»Nio 
DE  JlAOALnAxa  (c.  1470-1521),  who  though  he  did  not 
survive  to  return  home  with  his  ship,  welldeserves  the 
title  of  the  "first  circumnavigator,"  was  bom  about 
1470,  and  (aooording  to  the  somewhat  questionable  au- 
thority of  his  will,  dating  from  1504)  at  Villa  de  Sab- 
roza  m  the  district  of  Villa  Real,  Traz  os  Montea. 
His  family  was  "hidalgo,"  and  he  seems  to  have  spent 
his  boyhood  in  the  household  of  Queen  Leonora,  con- 
sort of  John  II.  of  Portugal.  For  several  years  he 
was  in  active  service  in  the  East  Indies.  It  was  he 
who,  in  1510,  gave  Siqueira  timely  warning  of  the  plot 
of  the  people  of  Malaoca,  thus  probably  saving  his 
countrymen  from  annihilation  ;  and,  along  with  Scr 
rano.  he  commanded  the  ships  sent  out  under  Abrcn 
for  the  discovery  of  the  Spice  Islands.    Oo  his  return 
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from  the  East,  Magellan  was  sent  to  Azamor  in  Moroc- 
co ;  and  thia  brief  episode  in  his  career  is  memorable 
for  the  wound  which  left  him  lame  for  the  rest  of  his 
life,  and  for  the  beginning  of  the  troubles  which  de- 
termined his  future  course.  Contrary  to  what  he  had 
a  right  to  expect,  the  king  (Manuel)  refused  Magellan's 
application  lor  an  increase  of  the  pay  assigned  to  him 
«3  a  member  of  the  royal  household  ;  and  the  manner 
of  the  refusal  added  insult  to  what  he  considered 
injury.  In  company  with  another  malconteht  of  note. 
Buy  Faleijo  the  astronomer,  he  formally  renounced 
his  nationality^,  and  went  to  offer  his  services  to  the 
court  of  Spain.  Word  was  no  sooner  brought  to 
Manuel  of  the  schemes  proposed  to  the  Spaniards 
than  he  felt  the  mistake  he  had  committed;  but  all 
the  efforts  put  forth  by  the  special  agents  to  allure  his 
alienated  subjects  back  to  their  allegiance,  or  to 
thwart  their  negotiations,  proved  of  no  avail  The 
bishop  of  Burgos,  Juan  Rodriguez  dc  Fonseca,  had 
taken  the  matter  up,  and  things  had  gone  too  far  for 
Magellan  to  retrace  his  steps.  On  August  10,  1519, 
the  expedition  set  sail ;  to  find  his  way  by  a  western 
route  to  the  Spice  Islands  of  the  East  was  the  task 
which  its  commander  had  undertaken.  When,  more 
than  three  veare  ailerwards,  on  September  6, 1522,  the 
*'  Vict'iria '  cast  anchor  in  a  Spanisb  port,  the  captain, 
iSebastian  del  Cano,  had  a  stranjj^o  tale  to  tell  of  min- 
gled triumph  and  tragedy.  While  the  squadron  lay 
m  Port  St.  Julian,  on  the  Patagonian  coast,  three  of 
Magellan's  Spanish  captains  had  defied  him  and  con- 
spired against  him,  and  it  was  only  by  a  rapid  execu- 
tion of  summaiT  vengeance  that  he  had  maintained 
his  authority.  At  a  later  date  the  "Antonio,"  at  the 
instigation  of  Gomez,  the  Portuguese  pUot,  his  per- 
sonal enemy,  sailed  home  to  Spam  with  cvU  reports, 
at  the  very  moment  of  success,  when  the  Strait  of  the 
Eleven  Thousand  Virgins,  or  of  the  Patagonians,  now- 
known  as  the  Strait  of  Magellan,  bad  been  explored 
almost  to  the  Pacific  The  strait  was  passed  on  No- 
vember 28,  1520;  and^though  Magellan  had  notquite 
reached  the  Spice  Islands  when  he  fell  in  conflict  with 
the  people  of  Zebu,  27th  April,  1521,'his  task  was 
virt^ully  acoomplishcd.  The  name  Magellan's  Land — 
long  given  to  Patagonia  and  that  hypothetical  conti- 
nent of  which  Tierra  del  Fuego  was  considered  only  a 
portion — ^had  disappeared  from  our  maps,  but  has 
acain  been  bestowed  by  Chili  on  the  terriiory  she 
mims  in  the  extreme  south. 

No  record  ot  hts  exploits  has  been  left  by  Hagollan  him- 
■elf ;  and  contemporary  accounta  are  less  detailed  and  con- 
ilfltent  than  could  bo  wished.  The  best  is  that  of  Antonio 
Pigafetta,  a  volunteer  in  the  fleet.  It  Is  printed  in  Sa- 
mnsio,  and  exists  In  fonr  earlv  US.  copica,  threo  in  French 
and  one  in  Italian.  The  Italian  waa  printed  in  1801  by 
AmorottL  Along  with  flve  minor  narrotivea  an  English 
TeraioQ  appears  in  Lord  Stanley  of  Alderley'a  Fint  Voyage 
round  the  World  fty  Magellan,  1874  (Haklnyt  Society's  Pnb- 
li  cat  ions,  vol.  lii).  See  also  J.  Q.  Eohl,  Ge*ch.derEntdec}amgi' 
r«iM  .  .  .  cur  MageUan'i  Siratte  (Berlin,  1877),  and  Ramon 
Oaenero  Vorgaia,  Lot  deteuhridtsrea  dd  Eitrecho  de  Magellanea, 
Santiago  de  Chile,  1880. 

MAGGIORE,  Lago  (French  Lac  Majeurj  in  Ital- 
ian also  frequently  Lago  Verhano  ;  Latin,  Verhaims)., 
ia  the  westmost  of  the  great  lakes  of  northern  Italy.  In 
accordance  with  its  popular  name  it  has  long  been  re- 
puted the  largest  of^ them  all :  but  though  in  length  it 
somewhat  surpasses  Lago  di  Garda,  it  does  not  cover 
so  an  extensive  an  area.  Of  the  total  surface  of  82 
square  miles,  65  belongto  Italy,  and  the  remaining  17  to 
the  Swiss  canton  of  Tessia  or  Ticino.  The  length 
from  north  to  south,  between  45"  43'  and  46°  ICK  N. 
at,  is  38  miles ;  the  breadth,  generally  between  2  and 
4  miles,  is  increased  to  6  or  7  at  the  junction  of  the 
Toce  valley  on  the  west.  The  Ticino,  the  leading  trib- 
utary of  the  Po,  enters  at  one  end  of  the  lake  and  es- 
capes at  the  other.  The  very  interesting  geological 
problems  which  Lago  Maggiore  sug^'ests  are  not  yet  full^ 
cleared  up.    (See  Taramelli,      cantone  Ticino  men- 


xvii.  of  the  materials  for  the  geological  map  of  Swit- 
zerland). The  whole  of  the  west  side  and  the  east  side 
as  far  south  as  Val  Travaglia  are  shut  in  by  a  region  of 
gneiss  and  schists,  while  the  remaining  portion  pre- 
sents dolomites,  calcareous  rocks,  and  conglomerates, 
mingled  with  strongly  developed  moraines.  On  Dufour's 
great  map  of  Switzerland  the  greatest  depth  is  given 
as  2801  feet,  opposite  Pino;  but  thia  is  probably 
much  in  excess,  as  in  G.  B.  Mage's  topographical 
map  of  the  lake  (Turin,  1857),  the  nighest  figure  reg- 
istered along  the  medial  line  is  only  1 233  feet  between 
Barbe  and  Lavello,  and  at  the  laying  of  a  telegraph 
Une  in  1860  Salis  found  no  more  than  337  between  Vira 
and  Locarno.    The  ordinary  height  of  the  surface 

above  the  sea  is 


logo  Maggiore. 


diondle  ta  i  paati  finitimi,  Bern,  18S0,  forming  vol. 

P  H*  fell  on  tne  island  of  ICactan,  on  eut  ooast  of  Cebu,  in  the  rhlUpplue  lalaadt,  u  an  ally  of  the  Ccbn  king. 


about  640  feet 
Between  the  low- 
est and  highest 
water-mark,  now- 
eyer,  there^  is  a 
difference  in  or- 
dinary years  of 
nearly  12  feet,  and 
in  very  exception- 
al cases  of  twice 
as  much.  Fornotj 
only  is  the  Ticino 
subject  to  floods, 
but  the  lake  re- 
oeives  a  number 
of  considerable 
Btream8(theToco, 
the  Maggia,  the 
Yerzasca,  the 
Tresa,  etc),  and 
some  of  these 
bring  down  the 
surplus  waters  of 
other  lakes — Lu- 
gano, Varese,  and 
Orta.  The  flood 
of  1868,  which  exceeded  by  about  6  feet  the  greatest 
that  had  been  known  for  centuries,  so  deepened  and 
enlarged  the  outlet  of  the  river  that  the  level  of  the 
lake  was  permanently  reduced  by  about  a  foot  aqd  a 
half,  and  alterations  had  to  be  made  at  the  vanous 
por^  to  suit  the  new  condition  of  things.  (See  Paolo 
Gallizia  in  Atti  del  Coll.  degli  Ingegn.  ed  Archit.  in 
MUano^  1879.)  At  least  twenty-three  species  of  fish 
are  caught  in  Lago  Maggiore ;  and  the  fisheries  are  of 
value  enough  to  bo  ulosely  preserved  by  the  proprietors. 

The  principal  towns  and  villages  round  the  lake  are 
the  following — the  first  being  in  Switzerland,  and  the 
othere  in  Italy:  Locarno  (population  in  1880,  2646), 
at  the  mouth  of  the  Maggia,  one  of  the  alternate  capi- 
tals of  the  canton  of  Ticino  ;  Cannobio  (2000),  famous 
from  the  15th  century  for  its  tanneries,  and  with  paper- 
mills  and  silk  works ;  Luino  (2000),  the  original  home 
of  the  Luini  family,  and  the  scene  of  one  of  Garibaldi's 
exploits  in  1S07,  commemorated  on  the  spot  by  a 
statue  of  the  victor;  Laveno  (1500),  formerly  an 
Austrian  naval  harbor;  Intra  (4500),  a  busy  manu- 
facturing town— cotton,  glass,  silk,  etc ;  and  Pallanza 
(4200),  a  flourishing  little  city  with  a  large  cathedral, 
a  penitentiary,  etc,  and  altogether  the  most  important 
place  on  the  lake.  The  celebrated  Borrosiean  Isl- 
ands, lying  off  Pallanza,  have  been  already  described, 
vol.  iv.  p.  57 ;  compare  Medone,  Le  isoU  liorromce, 
with  views  by  Falkenstein  (Novara,  1840).  As  the 
St  Gotthard  and  St  Bernardino  routes  meet  at  Bel- 
linzona,  much  of  the  trade  between  Italy  and  the  north 
usod  to  pass  by  way  of  the  lake  and  the  highroads 
that  skirt  its  banks ;  and  the  opening  of  the  St  Gott- 
hard railway,  which  joins  the  Italian  system  at  Pino  on 
the  east  side,  and  goes  as  far  as  Locarno  on  the  west 
side,  will  bring  back  some  of  the  traffic  which  the 
earlier  railways  diverted  into  other  channels.  The  first 
steamboat  was  launched  on  the  lake  in  1826. 
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See  P.  Morriggla,  M.  ddla  NMiU  dd  Logo  Mmiort ;  Am** 
retli,  Viaggio  ai  tra  Zo^M ;  Vagllano,  JHm  del  Vtrbano. 

MAGHIANA,  the  chief  town  and  headquarters  of 
Jhang  distnot,  Punjab,  India,  is  aituated  in  31**  N. 
laL  and  72°  ZV  K  long.,  and  had  a  population  in  1868 
of  10,525  (Hindus,  5192 :  Mohammedans,  4698 ;  Sikhs, 
306 ;  and  *'  others,"  329).  It  has  a  oonuderable  trade 
with  Kandahar,  lor^e  exports  of  country  doth,  and  a 
fluctnaUng  buainesa  in  Krain  from  the  futile  lowlands 
of  the  B&vi.  The  oivu  station  liu  to  the  east  of  the 
town,  and  oontnsts  only  of  a  oowt-house  and  treasaiy, 
sessioDs  bumlow,  jaiL  churoh,  and  tliree  or  four  ren* 
denoes  d  tmeials.  Maghiina  forms  a  nn^e  monio- 
palib^  with  Jhang  town,  which  lies  3  miles  to  the 
DOrtJo.  The  united  population  is  19,649. 
MAGIC*  baa  its  name  from  the  magi,  Greek  /i^yot, 

the  hereditary  caste  of  priests  among  the 
°'     andent  Persians,  thought  to  be  of  ftledian 

origin  (Spiegel,  Avesta^  vol.  iL  p,  tI). 
Among  the  magi  the  interpretation  of  dreams  was 
practisod,  as  appears  from  the  story  of  the  birth  of 
Cyrus  (Herodotus,  i.  107):  later  writers  d^cribe  them 
in  both  a  sacerdotal  and  magical  capacity,  Ludau 
{Makrob..  4)  caUing  them  a  prophetic  class  and  de* 
Toted  to  the  gods,  wnile  CSoero  (i)e  Bwmaiumet  i  23, 
41)  writes  of  them  as  wise  men,  augun,  and  diviners. 
In  Boch  snponatural  crafts  the  magi  seem  to  have 
much  influenced  the  Western  nadons,  to  judge  by 
tbflor  name  having  passed  into  a  set  of  dasucal  terms 
^laytla^  fiayeiM,  magia,  maguxy  eta)  apj^ed  to  sor- 
cery, enchantment,  and  occult  science  in  general  In 
the  New  Testament  soothsaying  and  sorceiy  are  so 
dengnated  (Acts  viii.  0,  xiil  ^ ;  while  the  astrologers 
who  divine  the  Wrlh  of  the  King  of  the  Jews  by  the 
appearance  of  a  star  in  the  east  are  called  magi  ( Matt,  i  i. ). 
The  word  magic  is  still  used,  as  in  the  andcnt  world, 

to  indude  a  oonfused  mass  of  betie&  luia 

praodoes.  hardly  agreeing  except  in  being 
j^^cUcn.    Wond  those  oidinaiy  actions  <a  cause  and 

efioA  which  men  aooustofued  to  thnr  rwu- 
laritf  have  come  to  regard  as  merely  natural  Thus 
magical  rites  arc  difficult  even  to  anange  in  ^stematio 
order.  A  burge  proportion  of  them  belong  properly  to 
the  general  theory  of  religion,  inasmuch  as  their  effi- 
cacy IS  ascribed  to  the  intervention  of  spiritual  beings. 
Thus  the  ghosts  of  the  dead  arc  called  up  by  the  necro- 
mancer to  give  oracles  or  discover  bidden  treasures,  or 
sent  to  enter  men's  bodies  and  afflict  them  with  dis- 
eases or  to  cure  them,  or  in  a  score  of  wa^-s  to  do  the 
behests  of  the  magician,  whose  spoils  or  incantations 
an  thous^t  powerful  mough  to  control  the  will  eveu 
of  such  divine  beings  as  can  drive  the  winds  and  give 
or  withhold  the  rain.  It  must  be  noticed,  on  the  otncr 
hand,  tJiat  many  magical  arts  show  no  connection  with 
spirits  at  alL  or,  even  if  ghosts  or  demons  or  gods  have 
to  do  mth  them,  the  nature  of  these  beings  does  not 
of  itsdf  account  for  the  processes  employed  or  the 
effects  believed  to  result  ^  This  non-spiritual  element 
in  magic  depends  on  imagined  powers  and  correspon- 
deoces  in  nature,  of  which  the  adepts.avail  themselves 
in  order  to  discover  hidden  knowledge,  and  to  act  on 
the  world  around  them  by  means  beyond  the  ordinary 
capabilities  of  men.  Thus  mere  effort  of  will,  by 
traditional  formuUs  and  rites,  or  ^7  woi^ng  on  sym- 
bolic Ikndcs,  the  sorcerer  believes  he  can  bewitch 
others  to  sickness  or  death,  the  astrologer  reads  the 
future  in  the  aspects  of  the  stars,  the  augur  attends  to 
omens  from  the  cries  of  birds  and  beasts,  the  haruspex 
prophesies  by  the  heart  or  liver  of  a  slaughtered  ani- 
mal, and  other  classes  of  diviners  judge  oi  the  hidden 
past  and  the  yet  more  hidden  future  by  the  falling  of 
tuts  or  dice,  the  twitching  of  their  own  fingers  or  the 
tingling  of  their  ears,  and  a  host  of  other  racts  of  na- 
ture which,  as  the  educated  world  has  now  found  out, 
have  no  practical  connection  with  the  magical  meanin;^ 
or  effects  assigned  to  them.   The  great  characteristic 

1  The  etymolofTT  of  the  word  Is  wen  In  ttietemu  "art  tnagfe," 
or  ttw  "mifflc  art^';  Frencb,  art  mogiquic:  Latin,  magiea  an. 


of  magjc  is  its  unreaUty.  Its  methods  have  often  an 
ideal  coherence  which  maybe  plainlv  traced,  but  prao- 
tic«l  effect  they  have  none,  and  so  they  may  be  altered 
or  transposed  without  being  made  worse  or  better. 
One  remarkable  oonsequenoe  of  this  is  the  fixity  with 
which  some  magical  formulas  framed  thousands  of 
years  ago  hold  on  almost  unchanged  to  this  day.  To 
understand  this,  it  must  be  borne  in  mind  toaL  if 
there  were  any  pnotioal  use  in  auoh  rules  as  tnoie 
for  divining  by  the  cries  of  anunals,  the  old  rul<<B 
would  have  been  improved  by  ezpenenoe  into  new 
shapes.  But,  they  being  worthless  and  incapable  of 
improvement,  this  motive  of  change  is  absent,  and  the 
old  precepts  nave  held  their  ground,  handed  on  by 
faithful  but  stupid  tradition,  from  ^  to  age.  When 
the  test  of  practical  efficacy  oomes  in  upon  the  magio 
art,  it  is  apt  either  to  destroy  it  utterly  or  to  transform 
it  into  something  more  rational,  which  passes  from 
BUpematuial  into  natural  adenoe. 

Magic  is  to  be  ret^ned  among  the  eariiest  growths 
of  human  thought  The  evidence  for  its 
remote  antiquity  lies  part^  in  its  presence  ^Hower 
among  all  races  of  mankind,  the  ruder  nam. 
tribes  esperaaUy  showing  it  m  such  intel- 
ligible shapes  that  the  beraunings  of  magical  crafts 
mav  be  &iiiy  supposed  to  nave  arisen  in  the  oldest 
ana  lowest  periods  of  culture.  An  example  may  be 
taken  from  the  wild  natives  of  Australiaj  whose  wnole 
life  is  pen'aded  by  the  belief,  and  embittered  by  the 
terror,  of  sorcery.  They  imagine  the  sorcerers,  armed 
with  their  mysterious  power  called,  boyl-ya,  to  come 
moving  along  in  the  sky,  invisible  except  to  other  sor- 
cerers ;  they  enter  the  bodies  of  men,  -and  feed  stealthily 
on  them,  not  eating  the  bone^  but  oonsuming  the  flesh ; 
the  native  feels  the  pain  as  the  boyl-ya  eatsra  him  like 
a  bit  of  pointed  quarts,  and  in  this  shape  of  quaiti 
raystal  the  evil  can  be  extracted  by  another  sorcerer. 
The  sorcerer  has  other  means  of  attacking  his  victim : 
be  can  creep  near  to  him  when  asleep,  and  bewitch 
him  to  death  by  merely  pointing  at  him  a  leg  bone  of  a 
kangaroo ',  or  he  can  steal  away  bis  kidney  lat,  where, 
as  the  natives  believe,  a  man  s  power  dwells ;  or  he 
can  call  in  the  aid  of  a  malignant  demon  to  strike  the 
poor  wretch  with  his  club  behind  the  neck ;  or  he  can 
get  a  lock  of  hair,  and  roast  it  with  fat  over  the  fire 
till  its  fonner  owuer  pines  away  too,  ami  dies.  The 
Australians,  like  other  low  tribes  in  the  wwld  whose 
minds  are  thus  set  on  imaginary  causes  of  death,  hardly 
believe  a  man  can  die  unless  by  being  slain  or  bewitched. 
When  a  native  dies  what  we  call  a  natural  death,  they 
ascribe  it  to  magic.  Then  other  magic  must  reveal  the 
hostile  sorcerer  who  has  done  him  to  death:  either  the 
corpse  itself  will  seem  to  push  its  bearers  in  the  direc- 
tion of  the  murderer,  or  the  flames  of  the  grave-fire 
are  seen  to  flicker  towards  where  he  is,  or  some  insect 
will  be  seen  creeping  towards  his  home ;  and,  when  the 
next  of  kin  thus  discover  the  magio  enemy,  they  set 
off  to  take  veneeance  with  earthly  weapons.  The  sor- 
cerer has  kindlier  duties  when  he  sits  hy  a  sick  man 
and  charms  and  charms  till  he  recovers,  or  sucks  ont 
the  disease  JVom  his  bodv  in  the  shape  of  a  stone  spear^ 
head  or  a  fish  bone,  or  orings  out  the  ailment  along  a 
string,  the  other  end  of  wnich  be  draws  between  nis 
own  lips  till  it  is  covered  with  blood,  telling  the  l^- 
standers  (who  believe  it)  that  this  blood  came  along 
the  string  out  of  the  sick  man.  Not  disease  and  cure 
only,  but  other  events  of  hfe,  come  within  the  scope 
of  native  magic  Storm  and  thunder  are  the  work  of 
the  sorcerers ;  they  can  bring  rain  and  make  the  rivers 
swell,  or  bum  up  the  land  with  drought  Shooting 
stars  and  comets  are  to  the  natives  omens  of  disaster ; 
the  neat  hawk's  ciy  in  the  night  portends  the  death 
of  a  child,  whose  soiu  the  bird  is  carrying  off ;  but  when 
a  man's  finger-joints  crack  he  stretches  out  his  arm, 
for  in  that  direction  some  one  is  doing  him  a  kindness.^ 

>  7or  these  and  other  detallt  see  Gray,  JsntihiI* EmediOoiH; 
Waikt,  Antkrmoliifftt  da-  A'aturrdOer,  vol.  vl.;  Bioiigb  Smyth. 
Ahorigbie$  vi  VfOmia:  Flmn  and  Uuwltt,  KmiOani  aad  Kitmai, 
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Taken  togeiLer,  such  a  repertory  of  the  dcmonoiogy 
and  witchcraft  of  a  special  group  of  Bavage  tribes  shows 
remarkable  correspondence  in  principle  with  the  magic 
which  once  flourished  in  the  civilized  world,  and 
which  still  lingers  in  peasant  folklore.  The  very  de- 
tails often  agree  so  much  as  to  raise  the  question 
whether  the  m&eia  of  savages  mav  sometimes  have 
been  borrowed  aom  the  lower  class  of  colonists. 
The  Bup^sUdons  of  the  peasant  are  in  fact  what  the 
savaj^  would  rradtly  aanmilate,  as  belonging  to  a  state 
of  mind  like  his  own,  and  there  is  even  evidence  of 
European  charms  and  omens  having  been  sometimes 
borrowed  by  native  tribes  of  Australia  or  America.  It 
was  necessary  to  mention  this,  if  merely  to  point  out 
that  such  borrowing  has  been  only  slight  and  super- 
ficiaL  It  in  no  way  upsets  the  general  principle  that 
the  magic  of  the  lower  races  was  developed  among 
them,  fitting  as  it  does  with  their  low  level  of  knowl- 
edge. Every  book  of  travels  in  savage  and  barbaric 
countries  shows  the  influence  of  the  native  magician, 
who,  often  at  oooe  sorcerer  and  estaUished  priest,  and 
sometimes  even  chief  of  his  tribe,  ^  the  aid  of  spirits 
and  othersnjpematnral  means  interferes  in  every  act  of 
Hie.  Thus  in  the  Pacific  islands  the  Eoropeans  fonnd 
a  wlude  class  of  sorcerers  living  by  making  diseases, 
their  method  being  the  familiar  one  of  biuming  or 
otherwise  practising  on  some  morsel  of  hair  or  remnant 
of  food,  so  as  to  send  disease  into  its  owner,  by  a 
maliKnant  spirit  tying  knots  in  his  inside  till  he 
writhed  with  agony.  Jblveiy  sick  man  was  a  source  of 
profit  to  the  sorcerer  who  was  believed  to  have  brought 
on  the  diseases  by  burning  his  rubbish,  and  of  course 
had  to  be  bought  off  by  liberal  presents.  In  these 
Padfic  islands  a  fact  moat  important  in  the  theoiy  of 
magie  everywhere  comes  into  view  with  partioalar  dis- 
tinctness-^hat  such  mBLfpasl  arts  prove  effective 
through  the  patient's  own  imagination;  when  he 
knows  or  faudes  he  has  been  bewitched  he  will  fall  ill, 
and  he  will  actually  die  nnless  be  can  be  persuaded 
tlut  he  has  been  cured.  Thus,  wherever  sorcery  is 
practised  with  the  belief  of  its  victims,  some  system  of 
exorcism  or  some  protective  magical  art  becomes,  not 
only  necessary,  but  actually  effective,  a  mental  disease 
being  met  by  a  mental  remedy  to  match  it'  At  the 
discovcty  of  America,  the  Spaniards  found  the  native 
sorcerers  throwing  themselves  into  delirious  ecstasy  by 
snuffing  a  narcotic  powder,  their  ravings  in  this  state 
b^ng  held  to  be  conversation  with  departed  soals, 
Uimngh  whose  help  they  were  able  to  cure  the  sick  by 
expelling  the  disease.  The  dass  to  which,  these  sor- 
cerers ^ong  extends  over  South  America,  and  is 
generally  known  under  the  name  of  (or  allied 
tenos).  The  sorcerer  is  described  as  being  initiated  by 
living  in  some  wild  spot  till  by  fasting  and  self-torture 
he  attains  bis  supernatural  cml,  becoming  able  to  see 
cmirits,  to  consecrate  bits  of  bone  or  stone  mto  power- 
ful lunulets,  to  make  good  or.  bad  weather,  to  gain 
mystic  powers  over  familiar  birds  and  beasts,  to  take 
omens  from  their  cries  or  from  the  itching,  of  his  own 
akin,  which  latter  symptom  an  Abipone  diviner  de- 
ified to  portend  an  Atack  fiom  a  tnbe  of  enemies,  in 
spite  of  the  missionariai,  who  irroveicntly  set  it  down 
to  fleas.  The  old  arts  of  the  pay^,  their  malidous 
witchcrafts  with  herbs  and  hair,  the  use  of  narcotics  to 
produce  ecstasy,  and  their  mental  excitement  by  drum- 
ming, rattling,  and  dancing,  are  still  to  be  met  with  in 
the  wild  districts  of  Guiana  and  Brazil.  In  North 
America  practitioners  of  the  same  kind  are  generally 
known  as  "medicine-men,"  from  the  French  colonists 
calling  them  midecins^  as  being  the  native  doctors ; 
the  term  is  really  appropriate  to  barbaric  magicians  in 
all  parts  of  the  world,  whose  arts  of  causing  and  curing 
diseaac  generally  include  considerable  knowledge  of 
herbs  powerful  as  poisons  and  remedies,  of  simply 
stopping  of  wounds  and  bandaging  liurt  limbs,  in  fact 

1  See  EUlStPohmettanllaiarehtt;  Turner,  AViufom  yean  in  JV)^ 
seato;  rulack,  Manwn  onl  CMmu  qf  Ifev  Zealamen;  Waits, 


of  medidne  in  its  elementary  state,  as  yet  not  separated 
from  the  mafiic  with  which  it  was  at  first  inextricably 
mixed  up.  The  medicine-man's  anparatiis  includes 
the  sorcerer's  usual  music,  the  rattle  and  the  drum, 
simple  and  primitive  instruments  whose  constant  asso- 
ciation with  the  lower  magic  bears  witness  to  the  be- 
ginnings of  music  and  magic  having  been  associated 
together  when  civilization  was  yet  in  its  low  stages  of 
development.  The  American  sorcerer  carries  a"  medt- 
cine-bag  "  made  with  the  skin  of  his  gnardiui  animal, 
which  protects  him  in  fight,  cnres  the  oites  of  feerpents, 
and  strikes  at  a  distancis  as  a  spiritual  weapon.  He 
knows  magic  chants  of  power  over  the  elements ;  he 
can  by  sucking  and  blowing. extract  disease-animals 
from  the  sick ;  ne  can  make  pictures  and  images  and 
pierce  them  with  thorns  so  as  to  kill  the  men  or  ani- 
mals they  represent ;  and  he  can  compel  love  by  prac- 
tising on  the  heart  of  the  picture  of  the  beloved  one.* 
In  Africa  the  native  sorcerer  beus  the  name  of 
mganga  among  the  west  and  central  negro  tribes, 
nyanya  among  the  Zulus  of  Uie  south.  He  is  the 
rain-maker,  an  office  of  the  utmost  importance  among 
tribes  who  may  perish  of  famine  and  disease  after  a 
long  drought.  In  his  craft  a  principal  part  is  played 
by  what  the  English  in  Atiic  (u^g  the  Portuguese 
word /eitifo,  charm  or  amulet)  call  fetiches,"  which 
are  claws,  fangs,  roots,  stones,  and  an^  other  odds  and 
ends  fancied  to  he  inhabited  by  spirits  or  invested 
with  superhuman  power.  These  fetiches  the  negroes 
trust  in  for  good  and  agfunst  evil  fortune,  with  a  confi- 
dence which  no  failure  can  shake  further  than  to  cause 
the  unlucky  beuer  to  discard  a  particular  fetich  whidi 
has  failed,  and  to  replace  it  by  a  more  successful  one. 
The  African  mganga  has  intercourse  with  demons', 
and,  being  called  on  every  da^  to  predict  the  fortune 
of  a  fight  or  bargain,  or  to  discover  l(Mt  or  stolen  cat- 
tle, he  professes  to  gain  information  from  the  spirits, 
or  uses  nis  various  modes  of  divination,  such  as  taking 
omens  from  the  cries  of  the  eagle  or  the  owl,  the 
swimming  of  berries,  or  the  moving  of  sticks  in  Iiis 
own  hands  as  they  twitch  spasmodiouly  in  nervous  ex- 
dtement  As  with  magicians  everywherc,  his  trade  is 
profitable  but  dangerous,  for  if  his  arts  of  killing  have 
been  successfril  beyond  bearing,  or  still  worse  if  public 
opinion  decides  that  he  has  wilfully  withheld  the  run, 
he  may  bo  drowned  or  burned  as  miserably  as  one  oi 
the  many  victims  he  has  done  to  deatL*  These  in- 
stances are  selected  to  ^ve  an  idea  of  the  sorcerers  of 
the  lower  races  and  iheir  modes  of  working,  whidi  are 
remarkable  for  their  uniformity  in  the  most  distant  re- 
^ofis,  among  tribes  who  can  have  had  no  commnnicsr 
tion  or  connection  since  remote  ages.  Where,  how- 
ever, such  races  as  the  African  negroes  come  in  con- 
tact with  such  foreigners  as  the  Arabs,  who  though 
more  civilized  than  themselves  have  not  outnvwn  the 
magical  stage,  they  borrow  their  more  cultured  magical 
arts,  such  as  divination  by  lots.  In  this  way  the  na- 
tives of  Madagascar  appear  to  have  borrowed  from  the 
Arabs  a  sj'stcm  of  \uoky  and  unlucky  dajn  of  birth, 
which,  carried  out  with  stupid  ferocity,  has  cost  the 
lives  of  thousands  of  diildren,  bom  trnly  in  an  evil 
hour,  for  when  the  ma^dan  declares  their  Inrth  ill- 
omened  thur  &te  is  settled  at  once  by  putting  them  to 
death.*  • 

Turning  now  to  the  cultured  nations  of  antiquity, 
among  whom  the  art  of  writing  consoli- 
dated  and  developed  false  as  well  as  true 
science,  we  find  magic  in  full  vogue,  hardly 
differing  in  principle  from  that  of  the  illiterate  barba- 
rianB,  but  worked  into  more  elaborate  system  and 
ritual.    Of  ancient  Egyptian  magic  various  original 
docnments  have  been  preserved,  containing  fbrmulaa,' 

*  Sea  Walu,  vol.  lUj  Vartlan.  mnogngMe  AmerOat ;  LeUen  n/ 
CWimbM;  DobrUhofler,  ^b^nc«;  Sclioulcraft,  imfAm  THkt  (ir 
north  ilnKrtca. 

■  Bee  Barton,  Lake  lUfjtotu  ttf  Central  jJtUsa;  Wood,  NalvnU 
IlUoniqf  jriui,vol.L:  CallawaT, £«ffptoK« f^Km sT ilmaaita, eto. 

«  Sec  l31l)i.iradm(iaear,  vol.  tl chaps. tL,  XT.:  Dahlfl  In 
aaiMr&M  Ammat,  I816. 
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mostly  of  rdi^ous  magic,— that  is,  acting  through  the 
aid  of  deities  invoked.  For  instance,  there  are  hymns 
against  dangerous  animals  in  the  water,  and  spells  for 
lemuning  in  the  counin' ;  and  the  power  ascribed  to 
such  formulas  appean  mm  passages  like  the  folbw* 
injl :  "1  confide  in  the  efficacy  of  that  excellent 
written  book  given  to-day  into  my  hand,  which  repels 

Hons  through  fascination,  disables  men,  

which  muzzles  the  mouths  of  lions,  hyenas,  wolves, 

 the  mouth  of  all  men  who  hare  bad  faceB^  so 

as  to  paralyze  their  limbs,"  etc  Ancient  as  Egyptiui 
magic  is,  it  has  evidently  grown  up  from  still  earlier 
forms,  as  is  shown  by  that  pliunest  symptom  of  old  tra- 
ditional lore,  the  relying  on  anient  or  foreign  epithets 
as  words  of  power  over  the  gods.  This  practice  ap- 
peals in  the  ancient  papyri,  and  g(»es  on  to  later  ages, 
when  the  god  Set  is  invoked  by  other  myatictdlv  pow- 
erful names  wUoh  he  must  ob^,  such  as  "  Joeroeth." 
The  medical  art  in  andent  Egypt  shows  an  interesting 
oombination  of  practical  aDomagical  remedies.  The 

Sractiod  recipe  might  contain  nitre  or  cedar  chips,  or 
eer  horn,  or  various  other  ingredients  administered 
in  ointment  or  drunk  in  beer,  but  with  this  the  magi- 
cal formula  was  also  required  to  deal  with  the  demon- 
cause  of  the  ailment.  Thus  an  emetic  was  nven  with 
the  following  formula,  "  0  demon,  who  art  lodged  in 
the  stomach  of  M.,  son  of  N.,  thou  whose  father  is 
oalled  Head-smiter,  whose  name  is  Death,  whose  name 
is  cursed  forever  1'  etc  It  must  be  remembered  that 
such  formulas,  foolish  as  they  seem  to  modem  educa- 
tion, had  and  stiU  have  great  efficacy  in  relieving  the 
mind  of  the  superstitious  patient,  and  giving  a  fidr 
chance  to  diet  and  medicaments.  Their  appeannoe 
in  medidne  so  andent  as  that  of  Egypt  is  good  histori- 
cal evidence  how  the  old  magical  treatment  was  en- 
croached upon  by  natural  remedies,  diough  then  and 
for  many  ages  afterwards  the  physicians,  wise  in  their 
generation,  thou^t  it  best  not  to  discard  the  super- 
natural charm.  The  Egyptians  divided  out  the  limbs 
and  organs  of  the  human  body,  pnttine  each  under 
the  special  care  of  a  god,  a  system  which,  like  many 
other  details  of  their  ma^^o,  has  lasted  on  to  the  mod- 
em world.  From  the  astrological  point  of  view  they 
made  a  calendar  of  lucky  and  unlucky  days,  aoctu^ng 
to  which  for  instance  on  the  10th  of  the  month  Athor 
one  must  not  embark  on  the  Nile,  while  a  child  bom 
on  the  5th  of  the  month  Paopi  will  be  killed  by  a  bull ; 
traces  of  this  set  of  jumxpts  may  be  discerned  still  in 
the  modem  Egyptian  almanac.  Another  point  deserv- 
ing attention  is  the  appearance  in  early  Egypt  of  the 
distinoUon  between  good  and  bad  magic.  Magical 
curative  arts  were  practised  learned  scribes  or 
priests,  and  were  douotleas  in  high  esteem,  but  when 
it  came  to  attracting  love  by  charms  or  philtres,  or 
paralyziuff  men  by  secret  arts,  this  was  held  to  be  a 
crime.  As  long  ago  as  the  time  of  Barneses  IIL  it  is 
recorded  that  one  Hai  was  accused  of  making  images 
and  panUyzing  a  man's  hand,  for  which  he  was  con- 
demned to  death  ;  this  was  doubtless  the  ordinary  be- 
witching by  an  image  or  picture,  here  already  men- 
tioned among  uie  lower  races,  and  to  be  mentioned 
again  as  not  forgotten  among  ourselves.' 

Still  more  prominent  among  the  ancient  nations  who 
Bsbyio-  .  brought  magic  into  its  pseudo-sdentt6o 
ni^n-Am-  stage  were  toe  Babylonians,  whose  super- 
«>»gio.  natural  arts  were  adopted  and  continued 
among  the  Assyrians.  No  savage  tribe  ever  filled 
their  world  with  more  swamiing  hosts  of  nature-spirits 
and  demons ;  only  these  more  cultured  nations  dealt 
sjrstematicaJly  with  them  by  set  formulas  of  propitia- 
tion and  expuluon.  The  cuneiform  wridngsprescrve 
namerons  documents  of  this  kind,  such  as  From  the 
burning  spirit  of  the  etitrails  which  devours  the  man, 
flrom  the  spirit  of  the  entrails  which  worics  evil,  mav 
the  king  of  heaven  presen-e,  may  the  king  of  earth 
preserve !"—"  The  god  ....  shall  sund  by  his  bed- 

>  £aeontt<^Ae  Auf.Tols.  vi.,  x.;  Haspero,  0U.  Ane.  Oet  Peipla 
defOrM,  p.  84;  F.  Chabu,  Le  Pi^jfnu  HagbpteHaniM. 


ude.  Those  seven  evil  spirits  he  shall  root  out,  and 
shall  expel  them  from  his  Dody  ;  and  those  seven  shall 
never  retum  to  the  sick  man  again."  The  magic 
power  believed  to  reside  in  the  secret  names  of  the 
gods  was  recognised  by  the  Babylonians,  one  of  whose 
lamous  myths  reUt«8  how  by  tlie  ntteranoe  of  these 
mystic  names  the  goddess  Isntar  was  ddiTered  firom 
Hades.  In  the  rites  of  the  magidan  priests,  this  kind 
of  supematurol  power  resided  in  sacred  texts,  whether 
chanted  or  tied  on  as  phylacteries.  In  divinatory 
magic  the  Babylonians  had  elaborate  codes  of  rules, 
of  which  many  have  been  preserved.  Thus  omens 
were  drawn  from  prodigies,  such  as  "  when  a  woman 
hears  a  child  and  at  the  time  of  birth  its  teeth  are  cut, 
the  days  of  the  prince  will  be  long."  So  With  omens 
from  animals :  if  a  dog  goes  to  the  palace  and  Ues 
down  on  a  throne,  that  palace  will  be  burned."  A 
remaricable  fiassage,  £z<^el  xxi.  21,  mentions  three 
modes  (^divination  prat^ised  by  the  king  of  Babvlon 
as  he  stood  at  the  head  of  the  two  ways:  "  he  shuf- 
fled arrows,  he  consulted  teraphim.  he  looked  in  the 
liver,"  The  arrow-divination  or  belomancy  here  men- 
tioned was  done  with  pointless  arrows  marked  and 
drawn  as  lots.  They  are  often  represented  on  Baby- 
Ionian  and  Assyrian  cylinders,  ana  their  use  was  kept 
up  amone  the  Arabs  till  the  time  of  Mohammed. 
The  Babylonian  mies  of  haruspicatiooj  or  examining 
the  entxfuls  of  animids,  were  most  minute,  to  judge 
from  the  omens  of  prosperity  or  misfortune  to  be  drawn 
from  the  twisting  and  color  of  the  intestines  of  an  ass. 
Diodorus  Siculus  (ii.  2Q,  eta),  in  his  account  of  the 
Chaldsoan  priests,  mentions  wiUl  evideniiy  good  in- 
fonution  their  hereditary  skill  in  various  branches  of 
magic,  their  use  of  purifications,  sacrifices,  and  chants, 
to  avert  evil  and  obtain  good,  their  foretelling  by  omens, 
dreams,  prodigies,  etc.  But  it  is  on  their  astrology 
that  lie  deservedly  lays  the  greatest  stress.  The  five 
planets,  which  they  called  interpreters,"  they  held 
to  portend  events  by  their  rising  and  setting  and  their 
color,  foretelling  the  wind  or  ram  or  heat,  comets  also, 
and  edipses  of  the  sun  and  moon,  and  earthquakes, 
and  atmospheric  changes,  beneficial  or  harmful,  both 
to  naUons  and  kines  and  oommon  men.  The  Babylo- 
nian oalendats  stiff  remain  to  show  how  edijtses  were 
brought  into  connection  with  floods,  invasioiis,  good 
and  bad  harvests,— «iu}h  ideas  being' woriEcd  out,  not 
mere  arbitrary  unqy,  but  from  such  fanded  regulari- 
ties as  that  the  same  weather  and  the  same  fkmines 
and  pestilences  tended  to  recur  in  a  cyde  of  twelve 
years.  To  the  Babylonian  astrological  system  belong 
the  stars  of  men's  nativities,  the  planeta^  houses,  the 
twelve  signs  of  the  zodiac  (probably  invented  in  some 
observatories  in  Babylon),  while  the  fixed  stars  are 
associated  with  the  planets  and  gods  in  a  system  which 
is  seen  at  a  glance  to  be  the  astrology  which  later 
nations  of  Asia  and  Europe  have  followed  since  with 
servile  faiUifulness.' 

Egvpt  and  Babylon,  as  these  brief  notioes  show,  were 
the  diief  sources  whence  the  worid  learnt  what  may 
be  called  the  higher  branches  of  occult  science,  and 
from  the  historical  point  of  view  the  magical  rites  and 
beliefs  of  other  ancient  Eastern  nations,  such  as  Ada 
Minor  and  India,  are  of  little  importance.  It  was 
mainly  through  Greece  and  Rome  that  magic  was  oon- 
solidatedanddcvelopedinWestem civilization.  In  these 
classic  nations  there  may  be  traced  the  mde 
old  magic  inherited  from  barbaric  ancestors,  SJSS^"* 
towhichinlatcrtimes  were  added  ceremonies  magto. 
and  calculations  imported  as  Oriental  wis- 
dom. Ancient  htcrature  shows  the  Greeks  as  a  people 
whose  religion  ran  much  into  the  consultation  of  oracle- 
gods  at  many  tomples,  of  which  the  shrine  of  Apollo 
at  Delphi  was  the  chief.  No  rite  could  keep  up  more 
perfeouy  the  habit  of  savage  rdieion  than  their  necro- 
mancy \vEKpofiavTtia,  venoftavrtta)  or  consullang  ghosti 

*  ^  i^afce  In  Reeorda  qftlu  Paxi,  toIa.  1.,  Ill,,  v. ;  nana  iSbe.  £fr 
tical  ATch^ogy.  vols,  ill.,  ir. :  l>:normiui(,  XagteehaiMCIuk}IW» 
Aud  OivinatUni  eha  la  Ckaidiau. 
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for  prophecy ;  tliere  was  ft  famous  oracle  of  the  dead 
Mar  the  river  Achmtn  in  Thesprotia.  where  the  de- 
partiiiKSOuls  oiuflsed  on  their  way  to  Hades  (Herod,  r. 
62).  The  myth  of  Ciroe  turning  the  companions  of 
Odysseas  into  swine  shows  the  barbaric  belief  in  magi- 
flil  transTormation  of  men  into  beasto,  and  the  daasio' 
Kmeier  was  beUeved  to  turn  himseli  into  a  wolf 
epfXk  Uke  the  medidne-man  of  some  modem  savage 
lrUi&  Not  less  clearly  does  the  story  of  Medea  and 
ber  caldron  typify  the  witch-doctress  with  her  pbar- 
taKf  ^PftoKeia)  powerful  both  to  kill  and  bring  to 
lifb  The  worship  of  Hecate,  the  moon,  sender  of 
Didnight  phantoms,  lent  itself  especially  to  the  magi' 
dan's  rites,  as  may  be  seen  from  this  formula  to  evoKe 
her  :  "0  friend  and  companion  of  oi^ht,  thou  who 
r^icest  in  the  baying  of  dogs  and  spilt  blood,  who 
wanderest  in  the  midst  of  shades  among  the  tombs, 
who  loneest  for  blood  and  bringest  terror  to  mortals, 
Oorgo,  Momio,  thousand-faced  moon,  look  favorably 
on  cor  sHnifioes  I"  This  magical  record,  preserved  by 
an  eariy  ChiisUan  writer,  mav  be  compared  with  the 
poeUe  picture  in  Theocritus  ■  id^l  of  the  sorceress 
\ld}/U.t  11),  where  the  paasionate  witch  cries  in  similar 
words  to  Hecate,  the  moon,  to  shine  dear  while  she 
compdsbysacrifice  her  faithless  lover,  and  goes  through 
her  mwic  ritual  of  love  and  hate,  striving  to  force  her 
beloved  home  to  her  by  whirling  the  brazen  rbomb, 
scattering  his  bones  with  the  scattered  barley,  melting 
him  to  love  by  the  melting  wax,  casting  into  the  fierce 
flames  a  torn  shred  of  his  cloak  and  laurels  to  crackle 
and  blaze  and  be  consumed  that  his  flesh  shall  be  con- 
sumed likewise.  This  andent  witchcraftascribedmagio 
power  tosndi  filth  as  pounded  lizards  and  the  Uood  of 
ereatDies  untimely  dead,  revolting  messes  made  fiuniliar 
to  modems  by  Shakespeare,  who  introduces  real  magic 
rcdpee  in  the  witches'  caldron  in  Madj^h,  The  early 
Greeks  lived  in  the  same  fear  as  southnn  natioDS  stiU  do 
of  the  arts  of  "  ftsdnadon  "  (fiaaiaivUif  h^L/aMcmatw) 
worked  by  envious  praise,  or  ill-wishing,  or  the  evil 
eve ;  and  they  sought  to  avert  these  baa  influences  by 
the  means  still  in  use,  spitting  and  symbolic  gestures, 
and  the  use  of  charms  and  amulets.  As  to  ancient 
Borne,  much  of  the  magic  in  the  Latin  poets,  such  as 
Virgil  and  Horace,  is  only  Greek  sorcery  in  a  Latin 
dress.  But  severe  Koman  laws  against  those  who 
pnetieed  auch  malefic  arts  as  making  hail  and  spoiling 
the  onps  show  that  here  abo  the  sorcerer  was  at  liis 
unal  work.  What  is  more  remarkable  is  the  high 
irffidal  place  given  to  ^divinadon  in  pld  Rome,  where 
every  pal^  act  was 'done  under  magical  sanction. 
Hie  awpae,  or  bird-viewer,  and  the  augur,  whose 
rimibr  name  seems  to  refer  also  to  omens  from  the 
ffight  and  cries  of  birds,  in  fact  earned  on  supernatural 
divination  not  by  omens  ftom  birds  only,  but  by  a 
variety  of  magical  processes  forming  a  complex  tradt- 
tionil  ffystem,  partly  adopted  from  the  Etruscans,  as 
to  which  some  curious  remarks  have  come  down  to  us 
in  the  treatise  On  Divination  by  Cicero,  himself  an 
angur,  though  living  in  the  days  when  the  andent  lore 
was  falling  into  contempt.  The  Roman  divination  Tras, 
as  its  name  implies,  a  religious  system  of  consulting 
the  gods,  who  sent  the  si^ns  to  guide  mankind.  Jupi- 
ter, the  Heaven-father  himself,  was  heard  and  seen  in 
thunder  and  lightning',  wherefore  these  heavenly 
manifestations  were  of  the  highest  import,  observed 
by  the  augur  in  the  templum  or  division  of  the  eky 
maiked  out  with  his  Utum  or  curved  wand ;  there  was 
no  better  omen  than  when  Jove  lightened  on  the  left. 
Among  birds,  the  fierce  eagle,  Jove's  messenger,  gave 
the  highest  presage  of  victory,  while  the  owl  with  its 
dismafcry  was  unluckiest.  The  good  or  ill  signs  given 
l^'many  Dirds  depended  on  whether' they  were  on  the 
right  or  left  hand,  and  the  sacred  chickens  gave  their 
omeos  according  as  they  were  eager  or  not  to  feed,  and 
dropped  ranmbs  on  the  grotmd.  All  prodigies  were 
recorded  as  portents  in  Koman  affurs;  and  those  which 
mentions  year  by  year,  whether  they  were  real  or 
fistit'oua,  in  dther  case  had  their  cflect  on  the  minds 


of  men  who  saw  national  signs  in  a  heavy  hailstorm,  * 
calf  bom  with  two  heads,  or  a  builurk  ibuiid  when 
sacrificed  to  have  no  heart. '  It  was  in  quest  of  such 
portents  that  the  haruspex  mado  his  profrasional  ex- 
amination of  the  eDtraifs  of  the  victims,  and  reported 
the  aspects  of  the  bead  of  the  liver  or  clefl  of  tlia 
lungs,  as  a  sacred  guide  to  warriors  and  statesmen  im 
the  conduct  of  national  affura.  Public  divination  being 
on  this  footing,  it  is  not  to  bo  wondered  at  that,  in  the 
time  of  the  empire,  foreign  soothsayers  thronged  to 
Rome  to  practice  their  crait  among  rich  and  (a^ulous 
dupes.  It  appears  that  the  magic  of  Kgypt  and  Baby- 
lon still  held  a  prominent  place,  for  Juventd  refers  to 
both  in  bis  sixth  satire,  where  he  rails  at  the  supei^ 
stitious  women  of  bis  time  for  putting  their  trust  in 
Chaldsean  astrologers,  all  the  more  if  under  the  laws 
against  magicians  tbey  hod  been  put  in  prison  or  ban- 
islied,  while  ladies  would  not  ^o  out  for  a  drivo  or  take 
a  meal  without  consulting  tbeir  book  of  lucky  and  un- 
luojcy  houiB,  which  bore  the  figypdan  name  of  J'eto- 
tirit. 

In  the  clasuc  Torid,  however,  the  growth  of  knowl- 
edge and  accurate  reasoning  began  to  have  their  effect 
in  bringing  magic  to  the  test  of  facta,  and  proving  its 
failure.  Greek  philosophy,  with  its  physical  theories 
of  the  universe,  nad  shaken  the  old  religion,  and  with 
it  the  old  magic.  Though  the  Romans  kept  it  up  as  a 
matter  of  statecraft,  the  judgment  of  statesmen  and 
philosophers  revolted  from  it,  holding  rather  vrith  Kn- 
nius,  who  pointed  out  the  absurdity  of  the  hungry  for- 
tune-teller promising  others  wealth  and  begging  a 
drachma  for  himself,  or  with  Cato,  who  wondcared  that 
one  diviner  could  meet  another  and  not  burst  out  laugh- 
ing. These  are  both  quoted  by  Cicero,  with  other  pas- 
sages argued  quite  in  the  modem  spirit,  aswherehe  aski 
on  what  principle  a  raven's  crook  should  be  propitious 
on  the  right  but  a  crow's  on  the  lefl,  or  how  a  chicken 
eaUng  a  «ike  could  help  dropping  cmmbs.  HbtoricalW 
attacks  of  this  kind  have  a  particular  value,  as  record- 
ing many  magical  details  which  we  do  not  know  from 
the  believers  themselves.  Of  such  details  Pliny's 
Natural  Htxtory  is  full,  though  he  hates  magio  as  the 
most  fraudulent  of  arts ;  and  among  the  most  instruo- 
tive  accounts  of  classic  astrology  must  be  reckoned  the 
treatise  written  against  it  by  Sextus  Kmpirtcus.  Had 
skeptical  phil(»ophy  had  its  way^  magic  would  have 
penshed  ages  eariier  out  of  the  civiliua  world.  But 
there  were  other  influences  already  at  woA,  not  only 
to  preserve  it,  but  even  to  give  it  another  great  ex- 
pansion before  its  final  decay. 

The  F^hagorean  philosophy,  while  on  the  one  hand 
bringing  to  the  science  of  Egypt  and  Babylon, 
and  developing  it  into  Greek  mathematics  fSPSSSSS** 
and  physics,  on  the  other  hand  favored  the  ^ig  T»T«g<i>. 
growth  of  magic  by  mystical  speculations, 
such  as  those  on  numbers.  Not  that  the  Pythagoreans 
be^n  this  delusive  scienoe,  which  had  long  been  at  home 
in  Babylon,  where  the  occult  powers  of  the  planetary  7 
and  the  lomacal  12  were  recognized,  and  spiritual  arith- 
metic was  carried  so  far  as  to  indicate  good  ddtics  1^ 
whole  numbers  and  evil  demons  by  iractiona  Bui 
the  Pythagoreans  developed  it  further  in  their  mystic 
symbolism  of  the  active  1  and  the  pasdve  2,  the  sacred 
4  of  space  proceeding  from  the  1 ,  the  7  of  intelligence, 
the  8  of  love,  and  the  10  of  the  universe.  Whatever 
rational  thought  may  at  first  have  been  veiled  under 
all  this,  its  literal  nonsense  suited  the  magical  mind, 
and  its  effects  may  be  traced  in  magical  literature  ever 
since.  With  such  speculations  was  combined  an  ani- 
mistic system  of  spirits  pGr\'ading  the  world,  ranging 
from  gods  and  demons  down  to  the  souls  of  beasts  ana 
plants.  Both  in  mystic  symbolism  and  in  the  doctrine 
of  demons  the  mind  of  Plato  followed  the  Pythagorean 
track,  and  at  a  later  period  the  tendency  towards  magi- 
cal speculation  came  out  strongly  among  the  Nco- 
Platonists,  when  enthusiasts,  not  content  with  speco- 
laUng  about  the  dfemoniac  powers  of  the  univers^ 
sought  to  establish  personal  relations  with  them,  and 
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nso  tlicm  for  tlicir  own  en(I&  The  treatise  on  tlio 
Ks^ptiaii  mysteries  ascribed  to  lamblichus  is  an  inter- 
esting Tooonl  of  this  phase  of  thought.  Alexandria 
became  the  especial  home  of  sj'stonis  of  theurno 
magic,  in  which  invocations,  sacriticos,  diagrams,  talis- 
mans, were  employod  with  rule  and  method,  as  ttiough 
they  were  really  enectire.  Mudi  of  this  ^elusive  orul 
h:i^'  perished  or  become  unintelligible,  but  its  once 
consiucrable  hold  on  men's  minds  may  be  traced  in 
Buuh  relics  as  the  gem-talismans  of  the  Gnostics,  still 
olijects  of  curiosity  to  archawlogists ;  among  their 
funuuhisifl  the  cclelnBted  Almixas,  the  Greek  letters 
of  which  {A3pa(a(,  A^paea^)  stand  with  astronomical 
significance  for  the  number  365.  The  theurgy  which 
came  down  into  nicdiseval  and  modem  Europe  is 
Btrungly  marked  with  Jewish  magical  speculaUon. 
AHcr  tno  captivity,  the  Jews  worked  out  a  olassifica- 
tion  anrl  nomenclature  of  angels  and  demons.  On  the 
one  side  arc  ranfjed  such  celestial  powers  as  Gabriel 
and  Raphael,  whde  against  them  stand  such  beings  as 
Beelzebub  (17.  v.)  and  Aahmodai  or  AamodsDus  (l^bit, 
chap,  iii.,  etc.),  who  is  clearly  the  great  evil  demon 
Aosnma-dacva  of  tfao  Persian  religion.  Many  centu- 
ries afterwards,  in  European  magic  books  of  the  Mid- 
dle Ages  we  find  the  rcmuns  of  these  thciurgio  systems 
still  handed  on.  Their  elaborate  folly  may  be  host 
realised  by  looking  into  such  books  as  Fnuicis  Barrett's 
Magvu,  or  Horst's  Zauber-BibltotheJe,  where  the  actual 
rites  and  formulas  for  raiang  demons  are  given.  The 
evocations,  with  their  uncouth  jumbles  of  sacred 
names,  hare  some  historictd  interorti  from  their 
strangely  mixed  traces  of  ancient  religions,  preserved 
by  charlatans  whoso  blunders  show  now  little  they 
understood  the  words  they  copied.  Wo  can  fancy  the 
magician  in  his  black  robe  embroidered  with  mystic 
characters,  waving  his  wand  as  he  invokes  at  one 
broatli  the  ffrcat  demons  "AchraDot,"  "Aditaroth," 
"  Asmodi,  names  which  the  modem  student  recog- 
nizes as  borrowed  from  the  ancient  rclinons  of  three 
difl^rent  countries — Greece,  Phcenicia,  Feraia.  Of  all 
the  sources  of  this  branch  of  magic^  tno  Jewish  tradi- 
tion  is  the  chief.  The  magician  relies  on  the  power  of 
divine  Hebrew  names,  such  as  the  them  kammrpharash 
or  the  name  Jehovah  in  its  true  pronundation,  with 
which  Solomon  and  other  wonder-workers  of  old  did 
marvellous  things.  lie  draws  powerful  spells  from  the 
Kabbalah  (q.  v.)  of  the  later  Jews,  with  its  trans- 
posed letters  and  artificial  words, — ^using  for  instance 
the  name  Agla,  formed  from  the  initi^  of  the  Bel»«w 
sentence— **Thou  art  a  mighty  God  forever."  But 
in  com]>eUing  the  spirits  he  can  use  Hebrew  and  Greek 
in  admired  oonfasion,  as  in  the  following  formula 
(copied  with  its  mistakes  as  an  illnstration  of  magical 
BchoUrship  in  ita  lowest  stage) — "  Ilel  Heloym  Sotber 
Emmanuel  Sabooth  Agla  Tetragmmmaton  Agyros 
Otheoslschyros  Athanatos  Jehova  Va  Adonw  Saday 
Homousion  Mesaias  Eschereh^e. ' '  One  of  the  most  cu- 
rious features  of  the  demon-evocation  is  the  use  of  the 
pentagram,  an  essential  adjunct  of  the  magic  drde 
whose  effect  in  barring  the  passage  of  Mephistopheles  is 
described  in  a  well-known  scene  in  Gk>ethe  s  Fatut.  This 
symbol  is  an  interesting  proof  of  tradition  from  the 
rythagoreans.  It  is  a  geometrical  figure 
fur  the  constroction  of  the  resgdar  pen-  A 
tagoii  (Euclid,  iv.  prop.  ll\  now  fa-  /  \ 
miliar  to  schoolboys,  but  which  to  the  V  /  \/ 
s^;hool  of  Pythwjoras  was  so  wondrous  /ScV 
a  novelty  that  they  used  it  as  a  sign  of 
fellowship  Bretschneider,  Geome- 
trie  vor  EuUides,  p.  85),  and  it  after-  Penta^tam. 
wards  became  a  magical  symbol,  still  to  be  seen  in  use 
in  every  country  from  Ireland  to  China. 

The  magio  of  the  Moslem  world  is  in  part  adopted 
from  Jewish  angelolosy  and  demonologj',  and  in  part 
carries  on  Babylonian-Greek  astroloj^,  as  systematized 
by  such  writers  as  Paid  of  Alexan<&ia  and  Claudius 
Pfnlemy.  Thus  the  proceedings  of  the  Moslem  magi- 
cian, as  met  with  in  the  Thomand  and  One  NigMM^ 


mosdy  run  parallel  with  those  familiar  in  Europe,  in 
their  fumigations  and  incantations,  talismans  {jntXta- 
/liva),  |ioroi»oi>os,  and  almanacs  or  calendars  of  lucky 
and  uulucky  days.  In  fact  a  modem  Zadkiel  in  Eng- 
land would  find  himself  on  common  ground  with  his 
brother  practitioner  in  Baghdad  or  Delhi.'  In  othffic 
districts  of  Asia,  moro  peculiar  developments  of  magk 
have  been  pre8er\'od.  To  mention  a  tew  of  the  mast- 
noteworthy,  the  Sanskrit  literature  in  India  is  rich  in 
ancient  magical  precepts  and  hymn-oharms.*  The  an- 
dent  Hindu  mo^  is  religions,  turning  <m  the  actions 
of  demons  (6%fl(a)  in  canmng  disease  by  poawssion, 
and  their  ezonnsm  and  compulmon,  as  well  as  power 
obtaincd  over  higher  spirits  by  sacrifices,  austerities, 
and  formulas  or  charms  {mantra).  From  their  con- 
nection with  early  Aryan  customs,  these  rites  sometimes 
throw  light  on  European  practices  derived  from  the 
same  stock.  Thus  the  magical  practice ofgoinx  round 
"with  the  sun,"  well  known  os  daUl  in  Highland  su- 
perstition, and  kept  vlp  in  England  in  the  rule  of  pass- 
mg  the  decanter  through  the  button-hole,"  appears 
to  pe  a  rite  of  Aryan  sun-worshin  belonging  to  remote 
;  antiquity,  for  (under  the  name  01  pradoacma)  it  forms 
part  of  the  Hbdu  marriiws  oeremony  handed  down 
from  Vedie  times.'  Buddnism  as  wdl  ss  Bnhmanism 
had  its  ma^oal  nde,  and  its  literature  of  magio  for- 
mulas {tantra).  The  "red-cap"  hunas  of  l^bet.  with 
their  pretendfid  miracles  of  breathing  fire,  swallowing 
knivfffi,  and  ripping  themselves  up,  are  curious  as  re- 
minding us  of  the  time  when  these  tricks,  now  oome 
down  among  us  to  jug^ers'  feato,  were  r^^orded  as 
8uj>ematural.  In  the  low  Buddhimn  of  the  Mongols, 
mixed  with  native  barbarism,  the  skamant  or  sorcerer- 
priests,  with  their  rude  sacrifices  and  demon-dances, 
are  among  the  most  remarkable  types  of  dieir  ancient 
oUus.  In  this  part  of  Ana,  and  farther  east,  a  some- 
what remarkable  s^ystem  of  divinatory  magio  has  grown 
out  of  the  reckoning  of  days,  months,  and  years  by  a 
zodiac-calendar,  whoso  signs  ape,  hone,  dog,  etc,  are 
combined  in  series  with  the  elements,  male  and  female, 
so  that  a  year  may  foe  called  that  of  the  "  female  fire- 
dog."  It  was  inevitable  that  such  a  system  should 
lead  the  magicians  to  draw  omens  from  its  signs.  They 
do  so  in  a  most  elaborate  way,  interfering^  with  their 
presages  on  every  occasion  of  life,  banning  when  the 
child  undergoes  its  ceremonial  washing,  and  nas  ita  fate 
defined  by  the  signs  it  is  bom  under,  as  "  in  the  element 
fire,  under  the  rod  sign  in  the  year  of  the  tiger,  in  the 
month  of  the  sheep  and  day  of  the  hog,  in  the  fortieth 
division  of  the  day  under  the  influence  of  the  ninth 
stiu-,"  etc  This  ouaint  sdienoe  seem^  however,  not 
altogether  native,  ror  the  influence  of  Babylonian  and 
Greek  scientific  and  magical  id^  has  extended  across 
Asia,  even  into  China.  The  magic  of  this  latter  oountir 
is  remarkable  for  its  various  and  elaborate  modes  of 
divination.  These  may  be  obtained  from  mediums 
possessed  bv  spirits,  and  giving  oracles  by  speech  or 
writing  with  the  "descending  pencil,"  as  has  lat«ly 
been  done  by  "  spiritualists  "  in  Europe.  But  highel 
authority  is  given  to  divination  by  throwing  sacred  lota, 
as  the  two  wooden  ha  pwe,  whidi  fall  with  the  flat  or 
rounded  side  up.  The  results  of  such  processes  of 
divination,  in  themselves  meagre*  may  be  brought  to 
any  required  elaborateness  by  the  use  of  the  «xht 
diagrams"  obtained  by  combinations  of  the  whole  fine 
(— )  and  the  broken  line  (--).  These,  primarily  in- 
terpreted as  representing  the  male  and  the  female  prin- 
ciple {yang,  yn),  perfect  and  imperfect,  heavenly  and 
caithl^,  are  referred  by  systematic  fanc^  to  elements, 
qualities,  tempers,  etc,  and  interprotcd  in  the  cele- 
brated Chinese  clasmc  book  called  the  Y-king  into  & 
collection  of  oracular  responses.*  The  feng-ahui,  or 
"  wind-and-water"  magic,  is  asystem  the  practitioners 
of  which  regulate  the  buildbg  of  houses  and  tombs  foy 

1  See,  for  Instance,  Herklof  ■  translatfOQ  of  the  Omwoa^JiAm. 

•  Sm  Weber.  OiiUnae<i>>i«ii(iLandTDlumflBof  AdMhcahiAM. 

•  H&u.  In  IndUche  abidten,  tM.  p.  S57 ;  PleW,  OrlgtMt  hiAf- 
Airaptoinet,  pert  11.,  p.  4W. 

•  SmMoU,  r-Uv;  VwaaOm.LtmiSaerttateOHmt. 
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their  local  aspects;  it  has  of  late  oome  under  the  notice 
ot*  Kuropoans  from  the  unexpected  impediments  it  has 
placed  in  their  way  when  desirous  of  Duilding  or  con- 
structing railways  on  Chinese  soil.* 

In  the  lower  stages  of  avilization  the  distinction 
Hwie  In  between  religion  and  magio  hardly  appears, 
^%tcn-  the  fiinctions  of  priest  and  sorcerer  being 
still  blended,  as  was  long  since  pointed  out 
by  Meiners  {Gachiekte  Her  Reliffioneni  book  xii.)<  As 
established  religions  were  formed  among  nations  of  a 
higher  grade,  tne  separation  became  more  distinct  be- 
tween the  official  ntea  of  the  priesthood  and  those 
practised  by  castes  of  magicians,  rivalry  often  becoming 
serious  between  them.  Thus  in  ancient  Egypt  thcro 
ftppttir,  on  the  one  hand,  the  miracles  worked  by  di- 
vinities under  official  sanction  of  the  priesthood,  and, 
on  the  other  hand,  the  unlicensed  proceedings  of  sor- 
cerers, who  indeed  doubtless  deserved  ill  of  society  by 
practices  done  b^  detestable  means  or  for  detestatue 
endsj  such  as  bewitching  by  hurtful  demons,  or  admin- 
istering love-potions.  Hero  we  come  into  view  of  the 
distinction  still  expressed  bythe  terms  "white-magio" 
and  **black  magic"  Laws  were  made  against  magic 
in  these  ancient  times,  but  it  must  be  remembered  that 
then  and  for  thousands  of  ^ears  later^  the  opposition 
to  magic  had  seldom  anything  to  do  with  the  fsceptiea\ 
doubts  of  its  reality  which  arose  among  the  classic  phi- 
losopheis.  Magic  was  none  the  less  believed  in  for 
being  hated  and  proscribed ;  and  when  a  soothsayer 
was  looked  upon  as  a  false  prophet  the  inference  was, 
not  that  magic  was  unreal,  but  that  this  particular 
na^dan  was  j^tending  to  supernatural  power  he  did 
nob  possess.  The  Levitical  law  prohibits  sorcery  under 
penalty  of  death  (Levit  xz.  27).  Among  the  early 
Christians  sorcery  was  recognized  as  illegal  miracle ; 
and  magic  acts,  such  as  turning  men  into  beasts,  call- 
ing up  familiar  demons,  raising  storms,  etc.,  are  men- 
tioned, not  in  a  sceptical  spirit,  but  with  reprobation. 
In  the  changed  relations  of  the  state  to  the  church 
under  Constantine,  the  laws  against  magic  served  the 
new  purpcwe  of  proscribing  the  rites  of  the  Qreek  and 
Roman  religion,  whose  oracles,  sacrifices,  and  auguries, 
once  carried  on  under  the  highest  publio  sanction,  wero 
put  under  the  same  ban  with  the  low  arts  of  the  ne- 
CTomauoer  and  the  witch.'  As  Christianity  extended 
its  sway  over  Europe,  the  same  antagonism  conUnued, 
the  church  striving  with  considerable  success  to  put 
down  at  once  the  old  local  religions,  and  the  even  older 
practices  of  witchcraft :  condemning  Thor  and  Woden 
aa  demons,  they  punished  their  rites  in  common  with 
those  of  the  sorcerers  who  bewitched  their  neighbors, 
and  turned  Uiemselves  into  wolves  or  cats.  Thus 
gradually  arose  the  leral  persecution  of  witches,  which 
went  on  through  the  Middle  Ages  under  ecclesia8ti(»l 
mnetiwi  both  Catholic  and  Protestant.  The  literature 
of  th«  Middle  Ages  does  not  contribnte  many  new  ele- 
menta  to  the  stud^  of  magic,  which  was  carried  on 
tinder  the  old  traditional  systems.  But  it  shows  on 
the  one  hand  how  imbntken  the  faith  of  even  the  edu- 
cated classes  remained  in  the  reality  of  ma^pc,  and  on 
the  other  hand  that  its  more  respectable  branches,  such 
•8  astrolo^  and  alchemy,  were  largely  followed,  and 
indeed  induded  in  their  scope  much  of  the  real  science 
of  the  period  (see  the  works  of  Thomas  Aquinas,  Ger^ 
bert,  Roger  Bacon,  Cornelius  Agrippa,  etc).  The 
final  fall  of  magic  began  with  the  revival  of  sdence  in 
the  16th  and  1 7th  centuries,  when  the  question  whether 
the  supposed  effects  of  magie  really  take  place  or  not 
was  raised,  an<}  decided  against  it  In  our  day  the 
ooenlt  sciences  are  rapidly  dying  out  in  the  educated 
classes  of  the  civilized  world^  though  astrolo^  still  has 
its  votaries,  and  ihe  communications  in  "  spirit  circles  " 
by  posBCSBcd  mediums  and  spirit-writing  are  what 
would  in  old  times  have  been  classed  as  necromancy.  , 

I  SM  aia.  OsmOookt^  CMneie  BvddAim;  EdUna,  rbtOorti^ 
Chiitn,  p.  66.  I 

■  For  ui  flzeellent  necount  of  thp  clKwtfml  and  nwdlnrsl  bli- 
mj of  magio  IM  llMOrj,  LaMiij/ieatAMnilugiA.  '. 


The  magic  which  holds  its  place  most  firmly  in  Europe 
has  come  down  by  tradition  in  |)opular  folk-lore,  which 
is  full  of  precepts  for  bewitohing  and  averting  witch- 
craft, and  divining  by  omens.  Among  the  practices 
which  occur  to  everyone's  mind  are  foreteUing  changes 
of  the  weather  the  moon's  quarters,  taking  omens 
from  seeing  magpies  and  hearing  a  dog  howl  at 
night,  the  Tear  ot  spilling  salt,  observation  of  the 
shroud  in  tho  candle  and  the  stranger  in  the  tea-cup, 
the  ^irte'  listening  to  the  cuckoo  to  tell  how  soon  tliey 
will  be  married,  pulling  off  the  row  of  leaves  to  settle 
what  the  lover's  calling  will  be,  and  perhaps  even  com- 
pelling him  to  come  by  a  pin  stuck  thixiugh  the  rush- 
light. Nor  has  the  wizaitl  forgotten  how  to  cure  in- 
flammation witha"thundcrbolt,"  generallyan  ancient 
stone  or  bronze  hatchet  dng  up  in  the  fields,  nor  how 
to  punish  an  enemv  by  means  of  a  heart  stuck  flill  of 
pins  and  hung  in  the  chimney.  These  are  bnt  a  few 
out  of  hundred  to  be  found  in  Brand's  I^ular  Anti- 
quities and  the  Tolnmes  published  by  the  Folklore 
Society,  or  in  thenmilarooUections  from  every  connti^ 
of  Europe.  If  any  one  wonders  that  popular  magio 
sUll  etuoys  much  credit  in  the  peasant  class,  it  should  be 
remembered  that  even  the  educated  world  still  shows  a 
remarkable  unreasonableness  in  connectinfr  caufcs 
and  effects.  Thus  tho  old  magical  belief  survives  that 
a  loadstone,  because  it  draws  steel,  will  also  draw  out 
pain.  Peasants  may  well  cany  a  magnet  in  their 
tnnuers'  pocket  uainat  rhenmatism  when  better- 
informed  people  will  wear  with  as  ^reot  confidence  a 
"galvanic  belt,"  though  any  electrician  will  tell  theii» 
it  has  not  the  power  to  hurt  or  cure  a  fly.  One  of  the 
most  favorable  proofs  of  tho  changed  public  opinion  la 
England  isseen  in  the  laws,  where  tho  penalties  of4he 
old  statute  against  those  who  keep  familiar  demons arfr 
abolished,  and  the  time-honoreu  charge  has  disap- 
peared from  the  commission  of  the  peace  to  inquire  of 
all "  inchantments,  sorceries,  art  magic,  trespasses^  foro- 
stallings,  regratings,  etc."  But  persons  pretending  to 
exercise  witchcraft,  sorceW,  enchantment,  or  conjura- 
tion, or  undertaking  to  tell  fortunes  or  pretending  by 
occult  or  crafty  science  to  discover  lost  or  stolen  goods, 
may  be  imprisoned  under  9  Geo.  11.  c.  5,  or  fbrtune- 
tellers  dealt  with  as  rogues  and  vagabonds  under  6 
Gca  IV.  c.  83,  or  they  may  be  prosecuted  for  obtain- 
ing money  under  false  pretences. 

Looked  at  as  a  series  of  delusions,  magic  is  distostefol 
to  the  modem  mind,  which,  once  satisfied 
of  its  practical  futility,  is  apt  to  discard  it  Sffi 
aa  folly  unworthv  of  further  notice.  This, 
however,  is  hardly  doing  it  justice,  for  in  the  early  de- 
velopments of  the  human  mmd  both  religion  and  science 
were  intimately  connected  with  magic,  whose  various 
branches,  nnfnutful  as  they  mav  be,  are  nevertheless 
growths  from  the  tree  of  Icuuwledge.  The  universal 
diffoaoD  of  Dugioal  ideas  among  mankind,  excepting 
only  the  limited  class  who  have  abandoned  tlicm 
through  higher  education,  shows  that  we  are  here  in 
presence  of  a  deep-seated  intellectual  process,  while 
the  strong  likeness  in  the  principles  of  magic  among 
the  rudest  tribes  points  to  its  having  sprung  up  under 
most  ancient  and  primitive  conditions.  The  connection 
between  magie  ana  religion  in  its  lower  stages  is  obvious 
from  the  impossibility  of  separating  them,  inasmuch 
as  in  every  oountir  sorcerers  and  diviners,  savage  or 
dvilized,  are  found  invoking  the  aid  of  ghosta,  demons, 
or  gods,  to  give  them  information  or  execute  thcirwill. 
So  far  as  magic  is  ascribed  to  the  influence  of  spirits, 
its  theory  belongs  to  the  animistic  j)hilosophy  devel- 
oped in  the  lower  levels  of  civilization,  where  all  the 
powers  of  life  and  nature  are  set  down  to  spiritual  lje- 
ings  (see  ANisnsu).  A  chief  part  of  the  ma^cian's 
business  being  to  converse  with  spirits  and  gain  their 
help,  he  sets  about  thb  in  various  ways.  Mon  often 
than  not  the  spirit  is  considered  to  be  a  human  ghost, 
which  behaves  much  as  irdid  while  it  was  still  aliving 
man's  soul  \  or  if  it  is  called  a  demon  or  deityjBtiil 
these  are  beings  modelled  un  the  human  soul  Thus 
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tli^iiiunerof  hearing  prayers  and  receiving  offerings 
ia  like  hmuan  intercourse,  especially  in  the  frequent 
oases  where  the  sorcerer  is  a  "  medium  "  ^poasesBcd  by 
the  spirit,  vho  is  considered  tu  inhabit  his  body  like 
bis  ordinary  soul,  and  to  give  oracles  speaking  oy  hia 
hiuDan  voice.  In  such  supposed  interviews  with  spirits 
diete  is  plenty  of  delusion  and  fraud,  but  nothing 
KKcially  magical ;  and  in  fact,  were  the  whole  craft  of 
the  sorcerer  of  this  spiritualistic  kind,  there  would  be 
DO  practical  distinction  between  the  sorcerer  and  the 
priest,  and  ma^io  would  fall  into  its  place  as  an  inferior 
branch  of  religion.  It  is  because  magical  practices  are 
by  no  means  accounted  for  altogether  by  the  doctrine 
m  spirits,  but  involve  other  spcpial  explanations  of 
their  own,  that  it  is  found  convenient  to  make  magio 
a  department  by  itself.  Such  explanation  is  needed  in 
ordinary  magical  practices,  like  that  of  the  American 
medicine-man,  who  draws  a  deer  on  a  piece  of  bark 
and  shoots  at  it,  expecting  thereby  to  ktll  a  real  de^ 
next  day,  or  of  the  Tongan  soothsayer,  who  spins  a 
cocoa-nut  as  a  teetotum,  in  order  to  discover  a  thief 
by  noticing  towards  whom  the  monkey-face  of  the  nut 
is  looking  when  it  stops.  The  magical  train  of  thought 
which  leads  men  to  resort  to  such  devices  is  childishly 
simply  It  ta  merely  imperfect  reasoning,  the  mistak- 
ing of  an  ideal  connection  for  a  real  one,  the  confuuon 
of  meffective  analony  with  effective  cause.  Our  minds 
go  with  those  of  the  barbaric  magidans  so  far  as  to  re- 
eognize  the  analogy  between  shooting  an  animal  and  its 
picture ;  we  see  as  plainly  as  they  that  the  cocoa-nut 
as  it  were  looks  in  a  particular  direction.  The  differ- 
ence is  that,  in  the  magical  stage  of  thought,  these  are 
taken  to  be  real  connections,  while  more  advanced 
knowledge  discards  tlicm  as  ideal.  As  Wilhelm  von 
Aumboldt  well  remarks,  "  Man  begins  by  seeking  the 
connection  even  of  external  phenomena  in  the  region 
of  thought;  .  .  .  ,  pure  observation,  still  more  experi- 
ment, ^Uow  at  a  wide  distance  after  ideal  or  phantastic 
evBtems.  Man's  first  attempt  is  to  govern  nature 
uirough  its  idea." 

So  much  of  the  intellect  of  mankind  has  been  spent 
since  remote  antiquity  on  muio  that  it  ma^  seem  hard 
to  believe  the  chief  secret  of  the  oooult  sciences  to  be 
after  all  notliing  but  bad  reasoning.  This  at  any  rate 
is  very  unlike  the  theories  propounded  by  those  who 
have  condemned  magic  as  a  real  craft  made  known  to 
man  by  diabolical  influence,  or  by  tliuse  who  have 
thought  to  find  in  its  mystic  precepts  tcYiqs  of  antique 
wisdom.  The  question  is  not,  however,  an  abstruse  one, 
for  every  reader  has  the  means  of  satisfying  himseli 
by  inspection  of  a  few  magical  processes,  as  to  what 
amount  of  reason  really  goes  to  making  them.  In  a 
large  proportion  of  cases  tliere  may  be  perceived,  not 
absolute  Donsense,  but  a  kind  of  half-furmcd  sense 
•topping  short  of  practical  value.  Tlicre  being  an 
«vidcnt  relation  between  an  object  and  the  thought  of 
it,  it  becomes  one  of  the  chief  practices  of  the  sorcerer 
to  try  to  make  things  happen  by  thinking  about  them. 
Thus  he  so  "  takes  the  will  for  the  deed  "  that  when 
be  "ill  wishes"  his  enemies,  and  looks  upon  them 
with  the  *' evil  eye,"  he  believes  that  he  does  them 
direct  harm.  On  the  other  hand,  those  who  know  or 
sutinoct  that  such  influcnoe  has  been  used  against  them 
suffer  in  r»lity  from  fear,  often  even  dying  of  it  The 
belief  in  this  mysterious  power  furnishes  an  explanation 
wliicli  is  resorted  to  when  any  one  falls  ill  or  has  any 
misfortune,  and  ihaa  the  belief  in  witchcraft  among 
ttvagos  leads  to  constant  enmity  and  revenge.  Nor  is 
this  state  of  things  to  be  traced  only  in  what  is  called 
the  unravilized  world,  fur  those  who  have  much  inter- 
eourse  with  English  country  folks  may  still  meet  with 
instances  of  some  cow  or  child  firmly  believed  to  have 
been  "overiooked,"  the  death  of  which  may  possibly 
be  revenged  on  a  neighboring  cottager,  supposed  to  be 
the  witch.  Whenever  a  ^ooa  or  e^'il  wish  is  uttered  in 
•rords.  it  becomes  a  blessing  or  a  curse.  When  these 
are  addressed  to  some  ddty  or  demon,  they  are  in  fhct 
yr^yerj,  bat  whm  the;  um  merely  cxprtteod  wishes. 


without  reference  to  any  spiritiul  bang,  then  their 
supposed  effects  are  purely  magical.  Thus,'  in  an  an- 
cient Hindu  love-charm,  the  gin  e^>ects  to  bring  back 
an  offended  lover  W  repeating  the  formula,  *'  May  thy 
heart  devour  itself  for  me,  may  thv  dry  mouth  water 
for  mel  "  etc  Still  more  does  this  Itind  of  magic  ex- 
plain itself  in  the  various  rites  where  some  object  is 
used  as  a  symbol,  and  the  association  of  ideas  transfers 
whatever  is  done  to  it  to  the  person  it  representa.  Thus 
Ovid's  soEoeress  (Heroid.,  vi.  91.)— 

"  simnlacta(|ao  cer«a  fiogit, 
£t  miBenuu  teuau  iu  jecur  urget  actu." 

King  James  in  his  Dcevumology  sa^s  that  "  the 
devil  teachcth  how  to  make  pictures  of  wax  or  clay, 
that  by  roasting  thereof  the  persons  that  they  bear  the 
name  of  may  be  continually  melted  or  dried  awa^  by 
continual  sidcness."  By  a  similar  association  of  ideas 
any  object  which  has  belonged  to  a  person  may  bethua 
practised  on,  as  has  been  already  here  mentioned 
among  the  South  Sea  idand^  or,  to  take  a  case 
nearer  home,  when  in  I6I8,  two  women  were  exemted 
at  Lincoln  for  burying  the  glove  of  Henry  Lord  Rosas, 
so  that.  "  as  that  glove  did  rot  and  waste,  so  did  the 
Mver  of  the  said  lonl  rot  and  waste."  By  like  reason- 
ing, when  internal  disease  is  ascribed  to  knots  within 
tho  patient's  body,  it  becomes  a  branch  of  wit^hcraA 
to  tie  magic  knots  whicli  produce  their  corresponding 
effect  within  the  victim.  Kindlier  though  not  less  de- 
lusive operations  of  misunderstood  analogy  are  found 
in  attempted  cures  by  sympathetic  magic,  on  the  same 
principle  which  malignant  sorcerers  would  have  used 
m  giving  the  disease  itself.  Thus  knots  are  untied  in 
oroer  to  untie  internal  complications  in  the  sick  beast, 
and  weapons  treated  to  cure  by  sympathy  the  woimda 
they  made. 

"  Bat  she  has  ta'eu  the  brokan  lance, 
Aud  washod  it  Troni  the  clotted  gore, 
Aud  salved  tho  epliBter  o'er  and  f^er. 
'WilliBm  of  DeloniiDe  In  tran<!e, 
Whene'er  she  turned  it  xooud  and  round. 
Twisted,  as  if  she  ftallod  bis  wound. 

Then  to  her  umitlens  she  did  say 
That  he  should  be  whole  mau  and  soaad 
Within  the  c-ourse  of  a  night  aod  day." 

—Lay  of  the  Latl  Minsirtl,  iii.  23. 

The  herbs  used  as  medicaments  in  the  infancy  of 
medicine  appear  to  have  been  chosen  for  magical 
rather  than  medical  motives,  by  a  kind  of  reasoning 
which  comes  out  very  plainly  among  Chinese  physi- 
cians, who  administer  tlic  heads,  micidlea.  and  roots 
of  plants  to  cure  their  patients'  heads,  bodies,  and 
legs  resi>ecttvcty.  In  like  manner  European  doctors 
long  followed  the  "  doctrine  of  signatures,  which  was 
in  fact  mere  magic,— prescribing  euphrasy  or  ^'eye* 
bright"  for  complaints  of  the  eyes,  bccauso  of  the 
likeness  of  an  eye  in  tlie  flower,  and  treating  small-pox 
with  mulberries  because  their  color  made  them  proper 
to  diseases  of  the  blood  (sec  Fettigrew,  Su^entttum* 
of  Medicine  and  SuraanA.  The  same  easily-under- 
stood thouf^h  practically  aDsurd  principle  may  be  seen 
to  have  guided  the  processes  ot  divination,  many  of 
which  show  plainly  the  association  of  ideas  that  sug- 
gested them.  Thus,  in  the  Roman  auji^ury  already 
mentioned, -there  is  no  difficulty  iu  following  the  fancy 
which  made  the  war-eagle  ^ive  an  omen  of  victoiT, 
but  attachod  a  doleful  forboding  to  the  melancholy  owL 
The  same  half-ratiomd  meaning  explains  the  reversal 
of  omens  aooordingly  as  they  come  on  the  right  or  left, 
that  is,  the  good  or  bad  hand.  Any  one  who  glances 
through  one  of  the  cheap  dream-books  still  bought  by 
servant-maids,  which  fairly  represent  the  ancient  boou 
on  oneiromanqj,  such  as  that  of  Artemidorus,  will  find 
many  of  the  analogies  still  intelUgible  on  which  they 
are  foundedj  as  that  to  dream  of  washing  one's  hands 

Eresages  rchef  from  anxiety,  while  he  who  dreams  of 
ising  a  tooth  will  lose  a  mend.  The  andeut  art  of 
dwromaitcy,  or  telling  foituoes  by  the  hand,  «mm  on 
the  evident  analogy  betweoi  the  hues  of  the  palm  and 
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the  divergiiig  oouraes  of  human  life ;  closdy  allied  to 
this  is  tccapuUmanqf  or  divining  by  the  cracks  of  a 
shooldflr-Uade  put  ioto  the  fire.  Of  divination  by  lots, 
so  common  that  the  term  for  throwing  lots  [wrta)  has 
pueed^  into  torcety,  there  are  many  varieties.  Some 
m  qmte  pictorial,  such  as  the  Maori  diviner's  sticks 
set  np  in  the  grouiid  to  show  by  their  standing  or  fall- 
ing Uie  fato  of  the  warriors  they  represent.  But  this 
strong  analogy  is  not  necessary,  for  it  only  requires  a 
partioilar  lot  to  bo  mentally  associated  with  a  particu- 
lar idea  to  make  the  diviner  believe  that  the  fall  of 
that  lot  makes  that  idea  true.  It  would  be  tedious  to 
go  at  length  tlirough  other  details  of  magic  where  the 
same  key  of  impeneet  analogy  applies.  But  it  may  be 
pointed  out  that  this  explanation  is  nowhero  more  con- 
duave  than  in  astrology.  The  very  foundation  of  the 
Kienoe  of  the  horoscope  lies  in  the  mere  analogy  be- 
tween the  riang  of  ■  star  above  the  horizon  and  the 
birUi  of  a  man.  Such  dicumstancea  as  whether  a 
planet  is  in  oonjunction  or  opposition  alter  their  effect 
on  the  "native"  in  corresponding  ways.  The  names 
of  gods,  happening  to  be  given  also  to  certain  planets, 
are  taken  as  omens,  as  that  because  a  planet  bears  the 
name  of  Mercury  it  is  brought  into  fandful  connection 
with  wisdom,  and  in  like  manner  the  planet  Venus  with 
tore.  £ach  planet  having  a  color  assigned  to  it,  the 
tspotst  o{  Man  or  Saturn  is  believed  to  tell  one,  when 
in  onest  of  a  thief,  whether  bo  will  have  on  red  or 
black  clothea  So  the  arbitniry  names  of  the  signs  of 
the  Bodifto  are  made  into  presages,  a  just  person  being 
found  under  the  ag^  of  Libra,  and  charms  against 
ba^  being  offective  m  the  sign  of  Cancer.  For  con- 
venience some  of  these  examples  are  taken  from  mod- 
ern handbooks  of  astrology^  but  in  principle  the  old 
starcrafl  has  changed  little  m  the  course  oi  ages.  In 
the  study  of  magic  it  is  necessary  further  to  notice 
that  precepts  which  seem  quite  arbitrary,  not  showing 
even  fantdful  half-reason,  are  often  explained  on  fur- 
ther examination,  which  gives  the  key  to  the  symbolic 
process  by  which  they  are  formed.  For  instance^  it 
would  hardly  be  guessed  why  Cancer  should  be  a  sign 
involving  movablcness,  but  Scorpio  firmness,  were  it 
Dot  known  that  this  lesolt  is  obtained  by  arranging  the 
twelve  signs  in  order  as  they  stand,  as  successively 
movable,  fixed,  and  double  (see  Proclus,  I'ampkrasis, 
1  IS).  Considering  the  antiquity  of  magic,  the  won- 
der is  not  that  so  much  of  its  sense  should  be  lost,  but 
that  so  much  is  still  intelligible.'  Various  other  causes 
may  be  traced  in  the  occult  scienoes,  among  which  can 
only  be  mentioned  here  rhabdomanq/  or  the  use  of 
the  divining  rod,  by  which  the  cunning  man  professes 
to  discover  wator  springs,  murderers,  or  hidden  trea- 
sure. Here  it  is  evident  that  the  dedsion  is  really 
arrived  at  by  the  diviner  himself,  not  by  the  twig,  and 
the  same  is  true  of  various  similar  arts.  From  the 
eaitiest  times  also  tricks  of  sleigbt-of-hand,  etc,  have 
been  passed  off  by  magicians  as  miracles  to  deceive 
'their  dupes ;  our  language  still  testifies  to  this  in  the 
use  of  the  word  conjuror,  the  wonder-worker  carrying 
on  the  old  jufjglin^,  although  no  longer  evoking  de- 
mons to  give  him  his  mystenous  power. 

Hitherto  magic  has  been  dealt  with  on  its  delusive 
and  harmful  «de,  this  being  what  most  practically 
manifesta  itself  in  history.  Yet  it  must  be  borne  in 
mind  that  in  its  early  stages  it  has  been  a  source  of 
real  knowledce.  True  as  it  is  that  misunderstood 
^ts  and  mia&ading  analogies  have  produced  its  deln- 
Bona,  its  imperfect  argumeuta  have  been  steps  towards 
mm  perfect  reasoning.  Analogy  has  always  beoi  the 
fbreranner  of  aciendfie  thought,  and,  as  experience 
corrected  and  restricted  it  into  real  efiediveness,  from 
age  to  age  whole  branches  of  what  was  magic  passed 
into  the  realm  of  sdenoe.  The  vague  and  misleading 
which  could  not  be  thus  transformed  were  lert 
d  as  occult  science,  and  thus  the  very  reason  why 
magic  is  almost  all  bad  is  because  when  any  of  it  be- 

1  Tor  datalb  of  tlie  Mociatlon  of  Meu  In  magic  see  Trior, 
ar%m  ^  JfimUid,  cbap.  vl..ukd  PrtoOte  OMure,  chap.  It. 


comes  good  it  oeasea  to  be  ma^c.  From  this  i  oint  of 
view  the  intellectual  position  of  magic  is  well  expressed 
by  Adolf  Basfian  {RechtsalterthUmer,  p.  242):— 

Sorcery,  or,  m  its  higher  expression,  magic,  marks 
the  first  dawning  consciousness  of  mutual  connection 
throughout  nature,  in  which  man,  feeling  himself  part 
of  the  whole,  thinks  himself  able  to  interfere  for  his 
own  wishes  or  needs.  So  long  as  reli^on  fills  the 
whole  horizon  of  culture,  the  vague  groping  of  magio 
contains  the  first  experiments  which  lead  to  the  results 
of  exact  sdence.  Magic  is  the  physics  of  mankind  in 
the  state  of  nature.  It  rests  on  the  beginning  of  in- 
duction, whidi  remains  without  result  onl^  because  in 
its  imperfect  judgments  by  analogy  it  raises  the  poU 
Iwc  to  the  vropter  hoc,  etc"  The  nature-spirits  and 
demons  witn  which  the  magidan  has  so  much  to  do 
represent  indeed  the  notion  of  phj'sical  omse  in  the 
rudimentary  science  of  the  lower  races,  while  the  asso- 
ciation of  ideas  on  which  his  sorcery  and  divination  is 
based  has  much  Uie  same  relation  to  the  sdentific  in- 
dnction  which  succeeds  it  That  this  view  is  soimdis 
best  shown  by  noticing  the  great  departments  of  scienoe 
whose  early  development  is  known  to  have  taken  place 
through  magic  Astronomy  grew  up  in  Babylon,  not 
through  quest  of  mechanical  laws  of  the  universe,  but 
through  observation  of  the  heavens  to  obtain  presages 
of  wars  and  harvest  j  while  even  in  modem  times 
Kepler's  discoveries  in  physical  astronomy  were  led 
up  to  through  mystic  magical  speculations.  In 
alchemy  appears  the  early  history  of  chcmistrj^,  which 
only  emancipated  itself  in  modem  ages  from  its  magi- 
cal surrounding  Tlie  astrological  connection  of  tjfie 
metals  each  with  its  planet  was  one  of  its  fundamental 
ideas,  of  which  the  traces  are  still  to  be  found  in  the 
name  of  the  metal  "mercury,"  and  that  of  "iunar 
caustic "  for  silver  nitrate.  Lastly,  the  history  of 
medicine  goes  back  to  the  times  when  primitive  scienoe. 
accepted  demoniacal  possession  as  the  rational  means 
of  accounting  for  disease,  and  magical  operations  with 
herbs  ori^nated  th^  more  practical  use  in  materia 
medica.  (e.  B.  T.) 

MAGIO,  Whitk.  Under  tliis  head  ia  induded  the 
art  of  performing  tricks  and  exhilnting  illuuoDB  by  ud 
of  apparatySi  excluding  feats  of  dexterity  in  which 
there  is  no  deceptioiij  together  with  the  performances 
of  such  automaton  figures  as  are  actuated  in  a  secret 
and  mysterious  manner.  Conjuring  by  prestidigitation, 
or  sleight  of  hand,  independently  of  mechanical  appa- 
ratus, IS  referred  to  under  I-egerdemain. 

Whether  or  not  the  book  cf.  Exodus  makes  the 
earliest  historical  reference  to  this  natural  magic  when 
it  roa>rds  how  the  magicians  of  Egypt  imitated  certain 
miracles  of  Moses  "b;^  their  encnantments,"  it  is 
known  that  the  Egyptian  hierophants  as  well  as  the 
magidons  of  andent  Greece  and  BomCj  were  accus- 
tomed to  astonish  thdr  dupes  with  optical  illudons, 
visible  representations  of  the  divinities  and  subdi- 
vinities  passing  before  the  snectators  in  dark  sub- 
terranean .diambers.  From  ttie  descriptions  of  an- 
dent anthers  we  may  conjecture  that  the  prind- 
pal  optical  illusion  employed  in  these  effects  was 
the  throwing  of  spectral  images  of  living;  per- 
sons and  other  objects  upon  the  smoke  oi  bum- 
ing  inoense  by  means  of  concave  metal  mirrors. 
But,  according  to  the  deteiled  exposure  of  the  tricks 
of  the  magidans  given  1^  Hippol^tus  {R^f,  Om.  Mmr.y 
iv.  35),  it  appears  that  the  desired  effect  was  often 
nroduoed  in  a  dmpler  w^,  by  caudng  the  du^  to 
look  into  a  cellar  throngn  a  Dann  or  water  with  a 
glass  bottom  standing  under  a  sky-blue  ceiling,  or  by 
figures  on  a  dark  wall  drawn  in  inflammable  materiu 
and  suddenly  ignited.  The  flashes  of  lightning  and ' 
the  rolling  thunders  which  sometimes  accompanied 
these  manifestations  were  easjr  tricks,  now  familiar  to 
everybody  as  the  ignition  of  lycopodium  and  the 
shaking  of  a  sheet  of  metal  The  andent  methods  d*- 
scribed  by  Hippolytus  (iv.  32)  were  very  similar. 

Spectral  piotores  or  reflections  of  moving  oltf^otBi 
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Bmilar  to  those  uf  tlio  camera  or  nu^o  lantern,  vere  ] 
described  in       14th  and  I6th  oenttiriea.   Thua,  in 

the  Houte  of  Fame,  bk.  iil,  Chaucer  speaks  of  "ap- 
pearancea  such  as  the  subtil  tregetours  perfuim  at 
feasts"— ^iotoriol  representationa of  huntin;;,  falconiy, 
and  knignta  joiuting,  with  the  persons  and  objecta  in- 
stantaiieously  disappearing;  exhibitions  of  the  same 
kind  are  mentiuned  by  Sir  John  MandeviUe,  as  seen 
by  him  at  the  court  of  "the  great  Chan"  in  Asia; 
and  in  the  middle  of  the  IGth  century  Benveouto  Cel- 
lini saw  phantasmagoric  8i>cotrcs  projected  upon  smoke 
at  a  nocturnal  exhibition  in  the  Colosseum  at  Home, 
lite  existence  of  a  camera  at  this  latter  date  is  a  fact ; 
Ibr  the  instrument  is  described  by  Baptista  Porta,  the 
Neapolitan  philosoDher,  in  his  Magia  N<Uurali$ 
(1558).  And  the  doubt  how  magic  lantem  effects 
ooold  have  been  firoduced  in  the  14th  centuiy,  when 
the  lantem  itself  is  alleged  to  have  been  invented  by 
Atfaanasius  Kircher  tn  the  middle  of  tho  1 7th  century, 
is  set  at  rest  by  the  fact  that  glass  lenses  were  con- 
structed  at  the  earlier  of  these  o^tcs, — Roger  Bacon, 
in  his  Discovery  of  the  Mirada  of  Art.  Nature,  arid 
Magic  (about  1260),  writing  of  glass  lenses  and  per- 
spectives so  well  made  as  to  give  good  tclescopio  and 
microscopic  effects,  and  to  be  useful  to  old  men  and 
those  who  have  weak  eyes.  Towards  the  end  of 
Mt  cuitunr  Comaa,  a  SVench  oottjnror  (the  second  of 
the  namcl  included  in  his  entertainment  S  figure 
which  Boddenly  appeared  and  duappeared  about  three 
feet  above  a  Uble,— a  trick  ezpluned  the  (nxoum- 
stance  that  a  concave  mirror  was  among  his  properties ; 
and  a  contemporary  performer,  Robert,  exhibited  the 
ndung  of  the  dead  by  the  same  agency.  Early  in  the 
present  century  Phuipstal  gave  a  sensation  to  his 
magic  lantem  cnteitainment  by  lowering,  unperceived, 
between  the  audience  and  the  stag'c  a  shcset  of  gauze, 
upon  which  felt  tho  vivid  moving  shadows  of  phantas- 
magoria. 

A  new  era  in  optical  tricks  began  in  1863  when  John 
Nevil  Maskelyne,  a  Cheltenham  artist  in  jewelleiy,  in- 
vented a  wood  cabinet  in  whtdi  persons  vanished  and 
were  made  to  reappear,  although  it  was  placed  upon 
high  feet,  with  no  passa^  thraugh  wbicn  a  person 
could  pass  from  the  cabmet  to  the  stage  floor,  the 
scenes,  or  the  ceiling ;  and  this  cabinet  was  examined 
and  measured  for  concealed  space,  and  watched  round 
by  persona  from  the  audience  during  the  whole  of  the 
transformations.  The  general  principle  undoubtedly 
was  this : — if  a  looking-glass  be  set  upright  in  a  comer 
of  a  room,  _  bisecting  the  right  angle  formed  by  the 
walls,  the  «dc  wall  reflected  will  appear  as  if  it  were 
Uie  back,  and  hence  an  object  may  be  hidden  behind 
the  glass,  ^et  the  space  seem  to  remain  unoccupied. 
This  prindple,  however,  was  so  carried  out  that  no 
ngn  of  the  existence  of  any  mirror  was  discernible 
under  the  closest  inspection.  Two  years  later  Uie 
same  simple  priniuple  appeared  in  "The  Calunetof 
Proteus,'  patented  l%bin  and  Pepper  of  the  Poly- 
technic Institution,  in  which  two  mirrors  were  em- 
ployed, meeting  in  the  middle,  where  an  upright  pillar 
concealed  their  edges.  In  the  same  year  Stodare  ex- 
hibited the  illu«on  in  an  extended  form,  by  placing 
the  pair  of  mirrors  in  the  centre  of  the  stage,  sup- 
ported between  the  legs  of  a  three-legged  table  having 
Uie  apex  towards  the  audience ;  and  as  the  side  walu 
of  his  stage  were  draped  exactly  like  the  back,  refleo- 
Uon  showed  an  apparently  clear  Q>ace  below  the  table 
tim,  where  in  Fouity  a  man  in  a  sitting  position  was 
hidden  behind  the  glasses  and  exhil^ted  his  head 
(*'  The  Sphinx ' ' )  above  the  taUe.  The  plane  mirror 
illuMon  is  so  effective  that  it  has  been  reproduced  mth 
modifications  by  various  performers.  In  one  case  a 
livin|;  bnst  was  shown  through  an  aperture  in  a 
lookmg-glass  sloping  upward  from  the  front  to- ! 
wards  the  back  of  a  curtained  cabinet :  in  another  a 
person  stood  half-hidden  by  a  vertical  mirror,  and 
imitation  limbs  placed  in  front  of  it  were  sundered  and 
lemoved ;  and  m  another  case  a  large  vertical  mirror 


I  was  pushed  forward  from  a  back  corner  of  the  stafe  at 
an  angle  of  45  degrees,  to  cover  the  entrance  of  a  hving 
"phantom,"  and  then  withdrawn.  Maskelyne  im- 
proved upon  his  oiijiinal  cabinet  by  taking  out  a  shelf 
which,  in  conjunction  with  a  mirror,  oould  enclose  a 
space,  and  thus  left  no  apparent  place  in  which  a  per^ 
son  could  [MBsibly  be  hidden.  He  introduced  a  further 
mystification  by  secretly  conveying  a  person  behind  a 
curtain  screen,  notwithstanding  that,  during  the  whole 
time,  the  existence  of  a  dear  space  under  the  stool 
upon  which  the  screen  is  placed  is  proved  by  perform- 
ers continually  walking  round.  And  the  illusion 
.reached  ila  height  when  he  revealed  or  "vanished" 
a  Bttocession  of  personfL  out  of  a  light  shell  obeliitk  tut 
"  Cleopatra's  Needle,*  with  a  sheet  of  paper  inter- 
posed between  this  cover  and  the  stool  it  stood  upon, 
thus  intorcepting  the  apparentbr  only  avulafole  avenue 
of  approach.  The  principle  of^ reflectinir  tty^  means  of 
transparent  plate-gtess  the  images  of  nighly-iUumi- 
nated  objects  placed  in  front,  so  that  they  appear  as  if 
among  less  brilliantly  lighted  objects  behind  the  glass, 
was  employed  in  the  ghost"  illusions  of  Sylvester, 
of  Dtrcks  and  Pepper,  of  Robin,  and  of  some  other 
inventors-^the  transparent  plato-glass  being,  in  some 
cases,  inclined  fom-ards  so  as  to  reflect  a  lime-lightcd 
object  placed  below  the  front  of  the  stage,  and  in  other 
arrangements  fiot  vertically  at  an  angle  ao  as  to  reflect 
the  object  from  a  lateral  pou^on. 

Among  the  acoustic  wonders  of  antiquity,  fabled  oi 
real,  were  the  speaking  head  of  Orpheus,  the  golden 
virgins,  whose  voices  resounded  through  the  tomple  of 
Delphi,  and  the  like. .  Hippolytus  (iv.  4)  expluna  the 
trick  of  the  speaking  head  as  pract  ised  in  his  day ;  the 
voice  was  really  that  of  a  concealed  assistant  who  spoke 
through  the  flexible  gullet  of  a  crane.  Towards  the 
close  of  the  10th  centuiy  Gerbert  (Pope  Sylvester  II.) 
constructed  (saj's  William  of  Malmesbury)  a  brazen 
head  which  answered  questions ;  and  similar  inventions 
are  ascribed  to  Roger  Bacon,  Albertus  Magnus,  Mid 
others.  In  the  first  half  of  the  17th  century  the  phi- 
losopher Descartes  made  a  speaking  figure  which  he 
called  his  daughter  Franchiriii;  and  the  superstitious 
captain  of  a  vessel  had  it  thrown  overboard.  In  the 
latter  part  of  the  same  century  Thomas  Itson,  an  Eng- 
lishman, exhibited  at  the  court  of  Charles  II.  a  wooden 
figure  with  a  speakio^-tmmpet  in  its  mouth ;  and 
questions  whisttered  in  its  ear  were  answered  through 
a  pipe  secretly  communicating  with  an  apartment 
wherein  was  a  learned  priest  able  to  converse  in  various 
languages.  Beckmann,  in  his  History  of  Invention* 
(about  1770),  relates  his  inspection  of  a  speaking  figure, 
in  which  the  words  really  came  through  a  tube  from  a 
confederato  who  held  a  card  of  ngns  dv  which  he  re- 
ceived intelligence  from  the  exhibitor.  Somowhat  latev 
was  shown  in  England  the  fiq^u^  of  <ui  infant  suspended 
by  a  ribbon,  having  a  speaking-trumpet  in  its  mouth, 
— an  illusion  in  which  two  concave  mirrors  were  em- 
ployed, ono  of  them  concentrating  the  ra^  uf  sound* 
into  a  focus  within  the  head  of  the  figure ;  and  the 
mirror  nearest  the  figure  was  hidden  by  a  portion  of 
the  wall-paper  which  was  perforated  with  pin-holes. 
In  1783  Giuseppe  Pinetti  de  Wildalle,  an  Italian  con- 
juror of  great  originality,  exhibited  among  his  many 
wonders  a  toy  hira  percl  led  upon  a  bottle,  which  flut- 
tered, blew  out  a  candle,  uid  warbled  any  melody  pro 
posed  or  improvised  by  the  audience, — ddng  this  also 
when  removed  from  the  boule  to  a  talde,  or  when  hdd 
in  the  perfwrner's  hand  upon  any  part  of  the  stage. 
The  sonnds  were  produced  by  a  confederato  who  imi- 
tated song-lnrds  ailer  Roasignol's  method  bv  aid  of  the 
inner  skin  of  an  onion  in  the  mouth ;  ud  speaking- 
tnunijetfl  directed  the  sounds  to  whatever  position  wa& 
occupied  by  the  bird.  About  the  year  1825  Charles, 
I  a  Frenchman,  exhibited  a  copper  globe,  carrying  four 
»)eaking-trumpets,  which  was  suspended  in  a  light 
frame  in  the  centre  of  a  room.  Whispers  uttered  near 
to  this  apparatus  were  heard  by  a  confederato  in  an 
adioining  room  by  means  of  a  tube  passing  through  t  ha 


Digitized  by 


WHTB  iu.aia 


MAqiG. 


209 


frame  and  the  floor,  and  aoswers  issued  from  the  trum- 
pets ID  a  load  tone.  And  of  late  years  have  appeared 
more  thaa  one  illunon  of  a  similar  order*  in  vnich  the 
tasking  and  nnging  of  a'distant  person  issne  from  an 
isolatea  head  or  figure  aid  of  ear-tnimpets  secretly 
contained  within  parts  m  which,  from  their  outside 
form,  the  presence  of  siicb  instruments  would  not  be 
saspooted.  It  is  probable  that  the  automaton  trum- 
petera  of  Kaufmann  and  of  Maelxel  were  clever  decep- 
tions of  the  same  kind.  As  described  in  the  Journal 
de  Mode^  1809,  Maelzel'tf  life-size  figure  had  the  musi- 
cal instrument  fixed  in  the  mouth ;  the  mechanism  was 
wound  up,  and  a  set  series  of  marches,  army  calls,  and 
other  compositions  was  performed,  accompantmenU 
being  played  by  a  real  bond.  Mechanical  counterparts 
of  the  hamau  Hps,  tongue,  and  breath,  boUi  in  speech 
and  in  playing  certain  musical  inatmments,  have, 
however,  been  oonatructed, — as  in  Vaucanson  s  cele- 
brated automaton  flute-^laycr,  which  was  completed  in 
1736 ;  the  same  mechamdan's  tambourine  and  flageo- 
let player,  which  was  still  more  ingenious,  as, .  the 
flageolet  having  oqly  three  holes,  some  of  the  notes 
were  produced  oy  half-stopping ;  Abb£  Mlcal's  heads 
which  artieulated  syllables,  and  his  automata  playing 
upon  instruments;  Kempelon's  and  Kratzenstein's 
speaking-machines,  in  the  latter  part  of  last  century  \ 
the  Bpcaking-machine  made  by  Fabermann  of  Vienna, 
doaely  imitating  the  human  voice,  with  a  fairly  good 
proDuDciation  w  vuions  words:  the  automaton  clar- 
tonet-player  coBStructed  Van  Oeckelen,  a  Dutchman, 
moA  exhibited  in  New  York  in  1860,  which  played  airs 
from  a  barrel  like  that  of  a  orank-organ,  and  could  take 
Uie  darionet  from  its  mouth  and  replace  it ;  and,  lastly, 
Maskelyne's  two  automata,  "  Fanfare  *'  (1878)  pta^g 
aoomet,  and  "Labial"  (1879)  playing  a  euphonium, 
both  operated  by  mechanism  inside  the  figures  and 
supplicu  vith  wind  from  a  bellows  placed  separately 
upon  the  stage. 

Lucian  tells  of  the  magician  Alexander  in  the  2d 
century  that  be  received  written  questions  enclosed  in 
scaled  envelopes,  and  a  few  daj's  ailerwards  delivered 
written  responses  in  the  same  envelopes,  with  the  seals 
apparently  unbroken:  and  both  he  and  Ilippolytus 
explab  several  methods  by  which  this  oould  be  effected. 
In  this  description  we  have  the  germ  of  * '  spirit-reading' ' 
and  "spirit-writing,"  which,  introducal  in  1840  by 
Anderson,  "The  \yizard  of  the  North,"  became  com- 
mon in  the  ripertoire  of  modem  conjurors, — embracing 
a  varied  of  effects  from  an  instantaneous  substitution 
which  allows  the  performer  or  his  confederate  to  see 
what  has  been  secretly  written  by  the  audience.  The 
so-called  "second-sight"  trick  depends  upon  a  system 
of  signalling  between  the  exhibitor,  who  mores  among 
the  audience  collecting  questions  to  be  answered  and 
articles  to  be  described,  and  the  performer,  who  is 
blindfolded  on  the  ^age.  As  already  stated^he  speak- 
ing fignre  wluoh  Stocx  showed  to  Professor  Beckmann, 
at  GStUn^n,  about  1770,  was  instrticted  by  a  code  of 
signals.  In  1783  FInetd  had  an  automaton  figure 
about  18  inches  in  height,  named  the  Grand  Sultan  or 
Wise  Little  Turk,  which  answered  questions  as  to  cho- 
sen cards  and  many  other  thinfts  by  sti^ing  upcm  a 
bell,  intelligence  being  communicated  to  a  oonfcderate 
by  an  ingenious  ordering  of  the  words,  syllables,  or 
Towels  in  the  questions  put  The  teaching  of  Mesmer 
and  feats  of  alleged  clairvoyance  suggested  to  Pinetti 
a  more  remarkable  performance  in  1785,  when  Signora 
Hnettl;  ritting  blindfold  in  a  iront  box  of  a  theatre, 
rej^ed  to  questions  and  displayed  her  knowledge  ot 
artidea  in  the  poasesnon  of  the  audience.  Half  a  oen- 
tunr  kter  this  was  developed  with  greater  elaboration, 
and  the  system  of  telegraphing  cloaked  l>y  intermixing 
rignals  or  other  methods,  first  1^  Robert-Houdin  in 
1846,  thai  b?  Hermann  in  1848,  and  by  Anderson  at 
a  hUer  period.  Details  of  the  svsteni  of  indicating  a 
veiy  large  number  of  answers  by  slight  and  unper- 
c«ved  variations  in  the  form  of  question  are  given  by 
F.  A.  Gandon,  La  Seconde  Vue  jDivoilie,  Fans,  1849. 
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'  Fire  tricks,  such  as  walking  on  burning  coals  breath- 
ing flame  and  smoke  from  a  gall-nut  filled  with  an 
innammaUe  oomposition  and  wrapped  in  tow^  or  dip- 
ping die  hands  in  boiling  pitch,  were  known  u  ea^jr 
times,  and  are  expluned  by  Hippolytus  (iv.  33).  At 
the  close  of  the  17th  century  Ricnardson  astonished  the 
English  public  by  chewing  ignited  co^,  pouring  melted 
lead  (reallv  quicksilver)  upon  his  tongue,  and  swallow- 
ing melted,  glass.  Sbutt,  in  SvorU  ana  Pattimet  of 
the  People  of  England^  relates  now  he  saw  Powel  the 
fire-eater,  in  1762,  broil  a  piece  of  beefstedc  laid  upon 
his  ton^e, — a  piece  of  ligoted  charcoal  being  placed 
under  his  tongue  which  a  spectator  blew  upon  witJi  a 
bellows  till  the  meat  was  siifficiently  done.  This  man 
also  drank  a  melted  mixture  of  pitch,  brimstone,  and 
lead  out  of  an  iron  spoon,  the  stuff  blazing  furiously. 
These  performers  anointed  thdr  months  and  tongues 
with  a  protective  compomUon. 

Galen  speaks  of  a  person  in  the  second  century  who 
relighted  a  blown-out  candle  by  holding  it  against  a 
wall  or  a  stone  which  had  been  rubbed  with  sulphur 
and  naphtha ;  and  the  instantaneous  lightingof  can- 
dles became  a  famous  feat  of  later  times.  Baptists 
Porta  gave  directions  for  performing  a  trick  entitled 
"many  candles 'shall  be  lighted  presently,"  Thread 
is  boued  in  oil  with  brimstone  and  orpiment, 
and  when  dry  bound  to  the  wicks  of  candles ; 
and,  one  being  lighted,  the  flame  runs  to  them 
all.  He  says  that  on  festival  days  they  are  wont 
to  do  this  among  the  Tuiks.  "Some  caU  it 
Hermes  his  ointment"  In  1783  ^netti  showed  two 
figures  sketched  upon  a  wall,  one  of  whuth  pat  out  a 
candle,  and  the  otherrolighted  the  hot  wide,  when  the 
candle  was  held  to  their  mouths.  By  wafers  he  had 
applied  a  few  grains  of  gunpowder  to  the  mouth  of  the 
first,  and  a  bit  of  phosphorus  to  that  of  the  other.  A 
striking  trick  of  this  coi^uror  was  to  extinguish  two 
wax  candles  and  simultaneously  light  two  others  at  a 
distance  of  3  feet,  by  firing  a  pistoL  The  candles  were 
placed  in  a  row,  and  the  pistol  fired  from  the  end 
where  the  lighted  caudles  were  placed :  the  sudden 
blast  of  hot  gas  from  the  pistol  blew  out  tne  flames  and 
lighted  the  more  distant  candleSj  because  in  the  wick 
of  each  was  placed  a  millot-grain  of  pbosphoms.  A 
more  recent  coiOuror  showed  a  pretty  illuuon  \ff  ap> 
pearing  to  carry  a  flame  invisibly  between  his  hands 
from  a  lighted  to  an  nnlighted  candle.  What  he  did 
was  to  hold  a  piece  of  wire  for  a  second  or  two  in  the 
flame  of  the  first  candle,  and  then  touch  with  the 
heated  wire  a  bit  of  phosphorus  which  had  Ut;n  in- 
sertcd  in  the  turpentine-wetted  wick  of  the  othei.  Bnt 
in  1842  Louis  Doblcr,  a  German  coiduror  of  much  ori- 
ginahty,  surprised  his  audience  by  ughting  two  hun- 
dred candles  instantaneously  upon  the  firing  of  a  pistol. 
This  was  the  earliest  application  of  electricity  to  stage 
illusions.  The  candles  were  so  arranged  that  each 
vriek,  block  from  provions  bnraing,  stood  a  few  indies 
in  front  of  a  fine  nozzle  gas-borner  projecting  hori* 
contally  from  a  pipe  of  hydrogen  gas,  and  two 
hundred  jets  of  gas  passed  through  the  same  number 
of  gapsinaconducting-wire.  An  electric  current  leap- 
ing in  a  spuk  through  each  jet  of  gas  ignited  all  simul- 
taneously, and  the  gas  flames  fired  the  candle  wicks. 

Robert-Houdin,  woo  opened  his  "Temple  of  Magic" 
at  Paris  in  1845,  originated  the  application  of  electro- 
magnetism  for  secretly  working  or  controlling  meefaan- 
icalapparatus  in  stage  illusions.  He  first  exhibited  in 
1845  his  light  and  heavy  chest  which,  when  placed 
upon  the  broad  plank  or  "rake  among  the  specta- 
tors, and  exactly  over  a  powerful  electromagnet  hidden 
under  the  cloth  oovering  of  Uie  plank,  was  neld  fast  at 
pleBsuift.  In  'wdar  to  divert  suspicion  Houdin  showed 
a  second  apmment  with  the  same  box,  suspending  it 
by  a  rope  which  passed  over  a  single  small  pulley  at- 
tached to  the  ceiling ;  but  any  person  in  the  audienoe 
who  took  hold  of  the  rope  to  feel  the  sudden  increase 
in  the  weight  of  the  box  was  unaware  that  the  rope, 
while  appearing  to  pass  simply  over  the  pulley,  really 
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pnssod  upward  over  a  winding-barrel  worked  as  re- 

auired  hy  an  aasistaiit  Keiuurkable  ingeauit^  was 
ispli^ed  in  ooDoealins  a  small  decbomagnet  in  the 
handte  of  his  glass  heU,  as  well  as  in  his  dr^nij  the 
«lectrio  carrent  pasaing  through  wires  hidden  within 
the  oord  by  which  these  articles  were  suspended.  In 
one  of  iloudia's  illusions — throwing  eight  half-crowns 
into  a  crystal  aish-bor  previously  set  swinging— eleo- 
tricity  was  employed  io  a  different  manner.  Top,  bot- 
tom, sides,  and  ends  of  an  oblong  casket  were  or  trans- 
parent glass,  held  together  at  all  the  edges  by  a  light 
metal  irame.  The  coins  were  concealed  under  an 
opaque  design  on  the  lid,  and  supported  by  a  false  lid 
01  glass,  which  was  tied  by  cotton  thread  to  a  piece  of 
platinum  wire  Upon  connecting  the  electrio  circuit, 
the  platjQom,  becoming  red  hot,  severed  the  thread, 
letting  fall  the  glass  flap,  and  dropping  the  onns  into 
the  box. 

Down  to  the  latter  part  of  last  century  no  means  of 
secretly  eommiinieaUn£  ad  libitum  motions  to  appa- 
rently isolated  pieces  or  mechanism  had  superseded  the 
clumsy  device  of  packing  a  confederate  into  &  box  on 
Ic^  draped  to  look  like  an  unsophisticated  table. 
Pinetti  placed  three  horizontal  levers  close  beside  each 
other  in  the  top  of  a  thin  table  covered  by  a  cloth, 
these  levciB  being  actuated  by  wires  passing  through 
the  legs  and  feet  of  the  table,  and  to  the  confederate 
behind  m  scene  or  partition.  In  the  pedestal  of  each 
piece  of  apparatus  which  was  to  be  operated  vpoa 
when  set  looeelv  upon  the  table  were  three  corre- 
sponding levers  hidden  by  cloth ;  and,  after  being  ex- 
amined Dy  the  audience,  the  piece  of  mechanism  was 
placed  upon  a  table  in  such  a  position  that  the  two 
sets  of  levers  exactly  coincided,  one  being  superimposed 
4ipon  the  other.  In  one  "effect"  the  confederate 
worked  a  small  bellows  in  the  base  of  a  lamp,  to  blow 
out  the  fiame :  in  another  he  let  go  a  trigger,  causing 
an  arrow  to  ny  by  a  spring  from  the  bow  of  a  doll 
sportsman ;  he  u^uated  a  double-bcUows  inside  a 
bottle,  which  caused  flowers  and  fruit  to  protrudo  from 
amoni;  tho  foliage  of  an  artificial  shrub,  oy  distending 
with  air  a  number  of  small  bladders  shaped  and  punted 
to  represent  diem ;  he  opened  or  shut  valves  which 
allowed  balls  to  issue  out  of  various  doors  in  a  m^del 
house  as  directed  by  the  audience  j  and  he  moved  the 
Uny  bellows  in  the  body  of  a  toy  bird  by  which  it  blew 
out  a  candle,  Other  conjurors  added  more  compli- 
cated pieces  of  apparatus — one  being  a  clock  with  small 
hand  movi^  upon  a  glass  disk  as  required  by  the 
audience.  The  gloss  disk  carrying  the  numbers  or  let- 
ters was  in  reality  two,  the  back  one  being  isolated  by 
ratchet  teeth  on  its  periphery  hidden  by  tho  ring  frame 
which  supported  it.  and,  though  the  pillar-pedestal 
was  separated  into  throe  pieces  and  shown  to  the  specta- 
tors, movable  rods,  worked  by  the  table  levers,  were  in 
each  section  duly  covered  by  cloth  faces.  Another 
mechanical  trick,  popular  with  Torrini,  Houdin,  Phil- 
ippe, and  Robin,  and  worked  in  a  similar  way,  was  a 
little  harlequin  figure  which  rose  out  of  a  box  set  upon 
the  table,  put'  his  legs  over  the  front  of  the  box  and 
sat  on  the  edge,  nodded  his  head,  smoked  a  pipo,  blew 
out  a  candle,  and  whistled  a  one-note  obhligatoto  an 
orchestra.  BobertrHoudin  employed,  inst(»d  of  the 
table  lovers,  vertical  rods  each  arranged  to  rise  and  fall 
in  a  tube,  according  as  it  was  drawn  down  by  a  spiral 
spring  or  pulled  up  by  whip-cord  which  passed  over  a 
pulley  at  tlie  top  of  the  tube  and  so  down  the  tablo-leg 
to  the  hiding-puoe  of  the  confederate.  In  his  centre 
table  he  hacTten  of  these  pistons,"  and  the  ten  oords 
passing  under  the  floor  of  the  stage  terminated  at  a  key- 
board. Various  ingenious  automata  were  actuated  by 
this  means  of  transmitting  motion ;  but  the  most  elabo- 
rate piece  of  mechanical  apparatus  constructed  by  Hou- 
din was  his  orange  tree.  The  oranges,  with  one  excep- 
tion, were  real,  stuck  upon  small  spikes,  and  concealed  by 
hemispherical  screens  which  were  covered  with  foliage ; 
and  the  screens,  when  released  by  the  upward  pressure 
of  a  piston,  mode  half  a  turn,  and  disclosed  the  fruit. 


The  Sowers  were  hidden  behind  foliage  until  nused  above 
the  loaves  by  the  action  of  another  piston.  Near  the  top 
of  the  tree  an  artificial  orange  opened  into  four  portions : 
while  two  butterflies  attached  to  two  light  arms  of 
brass  rose  up  behind  the  tree,  appeared  on  each  nd« 
hy  die  spreading  of  the  arms,  and  drew  out  of  the 
open  orange  a  handkerchief  which  had  been  borrowed 
and  vanished  away. 

It  is  remarkable  how  many  of  the  illusions  regarded 
as  the  original  inventions  of  eminent  coiyurors  have 
been  really^  improvements  of  older  tricks.  Hocm 
Pocu*  Junior,  The  Anatomy  of  Jjegerdemain  (4th 
edition,  1654)^  gives  an  explanatoir  cut  of  a  method 
of  drawing  difierent  liquors  out  of  a  sin^e  tap  in  a 
barrel,  the  barrel  being  divided  into  oompartments, 
each  havinjo;  an  air-hole  at  the  top,  by  means  of  which 
the  liriuid  m  any  of  the  oompartments  was  withheld  or 
permitted  to  flow.  Robert-Houdin  applied  the  piinr 
ciple  to  a  wine-bottle  held  in  his  hand  from  which  hs 
could  pour  four  difierent  liquids  regulated  by^  the  un- 
stopping of  any  of  the  four  tiny  air-holes  which  were 
covered  oy  his  fingers.  A  large  nufuber  of  very  small 
liqueur  glasses  being  provided  on  trays,  and  oontaiiring 
drojm  ofcertain  flavoring  essences,  enabled  him  to  sup- 
ply imitations  of  various  wines  and  liquors,  according 
to  the  glasses  into  winch  he  poured  B>Tup  from  the 
bottle ;  while  by  a  skillful  substituUon  of  a  full  bottle 
for  an  empty  one,  or  by  secretly  refilling  in  the  act  of 
wiping  the  botde  witn  a  cloth,  he  produced  the  im- 
pression that  the  bottle  was  "inexausiible."  In  1839 
was  first  exhibited  in  England  a  trick  which  a  Brahman 
had  been  seen  to  perform  at  Madras  several  years  be- 
fore. Chin^  Lau  Lauro  sat  crossed-lefrged  upon  noth- 
ing,— one  ot  bis  hands  only  just  touching  some  beads 
hun^  upon  a  genuine  hoUow  bamboo  wiiieh  was  set 
upright  in  a  hole  on  the  top  of  a  wooden  stooL  The 
placing  of  the  performer  in  position  was  done  behind 
a  screen  j  and  the  explanation  of  the  mysterious  sus- 
pension IS  that  he  passed  through  the  bamboo  a  strong 
iron  bar,  to  which  no  ocmnectea  a  support  which,  con- 
cealed by  the  beads,  his  hand,  and  nis  dress,  upheld 
his  body.  In  1840  Robwt-Houdin  reproduced  the  idea 
under  the  tjtle  of  ethereal  suspension, — professedly 
rendering  his  son's  body  devoid  of  weight  by  admin- 
istering vapor  of  other  to  his  nose,  and  then,  in  nghl 
of  the  audience,  laving  him  in  a  horizontal  position  in 
the  air  with  one  elbow  resting  upon  a  staff  resembling 
a  long  walking-stick.  The  support  was  a  jointod  iron 
frame  under  tne  boy's  di-ess,  with  cushions  and  belts 
passing  round  and  under  the  body.  Subsequently  the 
trick  was  improved  upon  by  Sylvester — the  suspended 
person  being  shown  in  several  changes  of  position, 
while  the'  sole  supporting  upright  was  finally  re* 
moved.  Forthe  latter  dcception  the steel  upright  waa 
made  with  polished  angular  faces,  apex  toward  the 
spoctators,  and  acted  in  a  dim  light  on  thesame  princi- 
ple as  the  mirrors  of  a  Sphinx  table.  Before  loweriu 
the  light,  the  refiector  bar  is  covered  by  the  wooistaff 
set  up  before  it. 

The  mysterious  vanishing  or  appearing  of  a  person 
under  a  large  extinguisher  upon  the  top  of  a  tatuo,  and 
without  the  use  of  mirrors,  was  first  performed  by 
Comus,  a  French  coi^uror  very  expert  in  the  cups-and- 
balls  slcight-of-hand,  who,  appearing  in  London  in 
1789,  announced  that  he  would  convey  his  wife  under 
a  cup  in  the  same  manner  as  he  would  halls.  Thefeat 
was  accomplished  by  means  of  a  trap  in  a  box  table. 
Karly  in  Uie  present  century  Chalons,  a  Swin  con- 
juror, transformed  a  bird  into  a  young  lady,  on  the 
same  princiiile.  In  1836  Sutton  variM  the  feat  hj 
causing  the  vanished  body  to  reai)pear  under  the 
cru^  of  a  great  pie.  Houdin  "vanished"  a  person 
standing  on  a  table  top  which  was  shown  to  be  only  a 
few  inches  thick ;  but  there  was  a  false  top  which  wa* 
let  down  like  the  side  of  a  bellows,  this  distension  be- 
ing hidden  by  a  table-cloth  hanging  sufficiently  low  for 
the  purpose,  and  the  person,  when  covered  by  the  ex- 
tinguisher, entered  tho  table  through  a  trap-door 
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opeoiDK  upwards.  Robin,  in  1851,  added  to  the  won> 
der  of  uie  trick  b>|  Tanishin^  two  persons  in  sucoeeaiun, 
wiUiout  any  possibility  either  escaping  from  the 
table, — the  two  persons  really  packing  themselves  into 
«  space  which,  wiUioat  olever  airangement  and  prao- 
tioe,  ooold  not  hold  mora  than  one.  The  sword-and- 
baaket  tHok  was  common  in  India  many  yean  aco.  In 
anofonn  it  cwBisted  in  inveruni;  an  empty  basket 
over  a  oliild  npon  the  ground ;  after  the  child  bad  se- 
oreted  himself  between  the  busket-bottom  and  a  belt 
oonoealed  by  a  curtain  painted  to  look  like  the  actual 
wicker  bottom,  a  sword  was  thrust  through  both  sides 
of  the  basket,  the  child  screaming,  and  squeezing  upon 
the  sword  and  upon  the  ground  a  blood-colored  liquid 
from  a  sponge.  When  ^e  performer  upset  the  bas- 
ket the  child  could  not  be  seen ;  but  another  obild 
umilarly  oostumed  suddenly  appeared  among  the  Spec- 
tators, having  been  up  to  that  time  supprated  by  a 
pur  of  Btlmips  under  the  doak  of  a  CDnfederate  amon^ 
the  bystanders.  In  another  form  an  oblong  basket  is 
used  large  at  the  bottom  and  tapering  to  the  top,  with 
the  lid  occupjring  only  the  central  portion  of  tbe  top, 
and  the  chila  is  so  disposed  round  the  basket  that  the 
sword  plunged  downwards  avoids  him,  and  the  per- 
former can  stop  inside  and  stamp  upon  the  bottom  to 
prove  that  the  basket  is  empty.  In  18G5  Stodare  in- 
troduced the  trick  into  England,  but  in  a  new  manner. 
Up<m  light  tresscls  he  placed  a  large  oblung  basket: 
and  after  a  lady  attired  in  a  profuse  muslin  dress  had 
composed  herself  and  her  abundance  of  skirt  within, 
after  the  Ud  had  been  shut  and  the  swmd  plunged 
through  the  rides,  the  basket  was  tilted  towards  the 
audience  to  show  that  it  was  empty,  and  the  lady  re- 
a|i|>eared  in  a  gallery  of  tbe  hall.  The  basket  was 
furmed  with  an  outer  shell  to  turii  down,  leaving  tbe 
lady  with  her  dress  packed  together  lying  upon  the 
basket  bottom  and  behind  what  had  formed  &  fa.\m 
frunt  side, — the  principle  being  tbo  same  as  in  the 
(down's  box,  which,  when  containinga  man,  is  rolled 
over  to  display  the  inside  empty.  The  reappearing 
lady  was  a  double,  or  twin  sister. 

Among  the  most  meritorious  and  celebrated  me- 
chaniotl  illusiora  have  been  the  automaton  figures 
secretly  influenood  in  their  movements  hy  concealed 
operators.  In  the  17th  oentuiy  M.  Raisin,  organist 
of  Troyes,  took  to  the  French  court  a  harpsichord 
which  played  airs  as  direeted  by  the  audience ;  but, 
upiin  opening  the  instrument,  Louis  XIV.  discovered 
a  youtnful  performer  inside.  In  1769  Barun  Kem- 
pclen,  of  Pressburg,  in  Hungary,,  comnlcted  his  chess- 

S layer,  which  for  a  long  time  remained  the  puzzle  of 
lurope.  It  was  su  illusion, — the  merit  consisting  in 
the  devices  bv  which  the  confedct-ate  player  was  bid- 
den in  the  cabinet  and  body  of  the  figure,  while  the  in- 
terior was  opened  in  suoocssive  instalments  to  the 
scrutiny  of  the  spectators.  The  first  player  was  a 
Polish  patriot,  Worousky,  who  had  lost  both  legs  in  a 
campaign ;  as  he  was  furnished  with  artifidal  limbs 
when  in  public,  his  apnearancei  together  with  tbe  fact 
that  no  dwail  or  cnild  travelled  in  ^empclcn's 
company,  dispelled  the  suspicion  that  any  person 
could  be  employed  inside  the  machine.  This  automa- 
ton, which  made  more  than  one  tour  to  the  capitals 
aiid  courts  of  Europe,  and  was  owned  for  a  short 
time  by  Napoleon  I.,  was  exhibited  by  Maelzel  afler 
the  death  of  Kemiielen  in  1819,  and  ultimately  per- 
ished in  a  fire  at  Philadelphia  in  1854.  A  revival  of 
the  tri^  appeared  in  Hooper's  "  Ajeeb,' '  shown  a  few 
years  ago  at  the  Sydenham  Crystal  Palace  and  else- 
where. Sttllmorerecentlyachess-pli^ngfigure,  "Me- 
phisto,"  designed  by  Gumpel,  has  been  on  view.  No 
siMoe  exists  for  the  accommodation  of  a  living  player 
within ;  bat,  as  there  is  no  attempt  at  isolating  the 
appsntos  fifcnn  mechanical  communication  through 
the  carpet  or  the  floor,  there  is  nothing  to  preclude  the 
moving  arm  and  gripping  finger  and  thumb  of  the 
figuranom  being  workedby  any  convenient  connection 
«r  threids,  wires,  rods*  and  levers.  In  1875  Maskelyne 


and  Cooke  produced  at  the  Egyptian  Hall,  in  London, 
an  automaton  whist-player.  Psycho,"  which,  irom 
the  manner  in  which  it  is  placed  upon  the  st^  ap- 
pears to  be  perfectly  isolated  from  uiy  mechaniouoom- 
monication  from  without ;  there  is  no  room  within  for 
the  concealment  of  a  living  player  by  aid  of  any  opti- 
cal or  other  illusion,  and  yet  the  free  motions  of  both 
arms,  espociall>'  of  the  riffht  arm  and  hand  in  finding 
any  card,  takjng  hold  of  it,  and  raising  it  or  lowering 
it  to  any  position  and  at  any  speed  as  demanded  by 
the  audience,  prove  that  the  actions  are  directed  from 
witbouL  The  arm  has  all  the  complicated  movements 
necessary  for  chess  or  draught  playing;  and 
Psycho  calculates  any  sum  up  to  a  total  of 
99,000,000.  What  the  mysterious  means  of 
connection  are  has  not  yet  been  discovered ; 
or,  at  any  rat&  down  to  the  time  of  writing 
this  article  th^  has  appeared  no  correct  imitation  of 
this  joint  invention  of  John  Nevil  I^lask^yne  and  John 
Algernon  Clarke.  Perhaps  a  still  more  original  au- 
tomaton is  Mo^clyne's  figure  "2ioe,"  constmOed  in 
1S77,  which  writes  and  dnws  at  dictation  of  the  audi- 
ence, yet  cannot  have  a  living  person  within,  and  could 
not  be  more  completely  severed  from  all  conceivable 
means  of  control  without  ^'Zoe,"  a  ncu^y  life-size 
butvcry  light  doll,  sits  loose  upon  a  cushionai  skeleton- 
stand,  of  which  the  solid  feet  of  the  plinth  rest  upon 
a  thick  plate  of  clear  glass  laid  upon  liic  fioor-cloth  or 
carpet  of  the  stage.  "Psycho,  a  smaller  Oriental 
fi^gure,  sitting  cross-legged  on  a  box,  is  supported  by  a 
single  laive  cylinder  of  clear  gloss,  which,  as  originally 
exhilHtcd,  stood  upon  the  carpet  of  the  stage,  but  was 
afrerwards  set  loose  upon  a  small  stoul,  having  solid 
wood  feet ;  moreover,  this  automaton  may  be  placed  in 
almost  any  number  of  different  wa^s.  Inus,  fnnn  the 
precautions  observed  in  the  isolation  of  Maskelyne'a 
automata,  no  current  of  electricity,  no  magnetic  attrao-  ■ 
tion,  no  hydraulic  or  pneumatic  force  can  reach  them, 
or,  if  it  could,  would  nut  account  for  the  many  ana 
delicate  movements  which  they  cxecuto ;  and  there  can 
be  no  wires,  threads,  or  hairs,  passing  in  any  direction 
away  from  the  Gcures,  seeing  that  persons  from  the 
audience  admitted  close  around  the  figures  while  they 
ore  in  operation  could  not  fail  to  observe  them.  It  may 
be  mentioned  that,  in  the  same yearin  which  ^*P((ycho 
appeared,  tbe  joint  inventors  patented  a  method  of 
controlling  the  speed  of  clock-work  mechanism  byeom- 
prcssed  air  or  gas  stored  in  the  pedestal  of  an  automa- 
ton, this  compressed  fluid  acting  upon  a  piston  in  a 
cylinder  and  also  upon  a  rotating  fan  when  a  valve  ifi 
opened  by  "an  electricaKor  other  connection  worked 
hy  the  foot  of  the  performer  or  an  assistant"  But  it 
is  not  known  whether  the  principle  obscurely  described 
in  the  specification  was  applicable  in  any  way  to  the 
invisible  agency  employed  in  "Psycho  "  or  in  "Zoe," 
or  whether  it  had  reierence  to  some  other  invention 
which  has  never  been  realtxed.  The  whist-ploying  au- 
tomaton is  affirmed  to  be  the  only  one  of  Maskelyne'i 
many  subtle  inventions  in  which  he  received  sugges- 
tions from  another  iKtrson. 

That  a  mystorious  and  apparently  elaborate  mechani- 
cal movement  may,  after  all,  poasesa  the  utmost  um- 
plicity  is  illustrated  by  tbe  familiar  conjuring  trick 
known  as  "rising  cards."  Four  cards  having  been 
chosen  by  the  audience  and  returned  to  the  pack,  this 
is  placed  end  upwards  in  a  glass  goblet,  or  in  a  thin 
case  not  deep  enough  to  hide  the  pack,  upon  the  top 
of  a  decanter  or  upon  a  stick.  At  command,  the  carda 
rise,  one  at  a  time,  out  of  the  pack ;  one  rises  pan  of 
the  way  and  nnks  back  again ;  one  rises  quickly  or 
slowly  as  directed ;  one  comes  out  feet  first,  and,  on 
being  put  back  again,  rises  head  upwards  like  the 
others ;  and  one  dances  in  time  to  music,  and  finally 
jumps  out  of  the  pack.  At  the  concluaon  there  re- 
main only  the  goblet  or  the  case  and  the  cards,  subject 
to  the  minutest  examination  of  any  one  from  the  audi- 
ence, without  a  trace  of  moving  mechanism  visible. 
This  was  one  of  the  chief  inix  cf  Comte*  the  French 
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cnijaror  uid  ventriloquist,  at  the  end  of  last  centujy, 
and  in  varied  forms  has  been  popular  to  the  present  day. 
Probablv  it  was  suggested  by  the  eftrlier.  device  of  the 
goldeo'Iiead  dancing  to  a  glass  tumbler,  which  is  de- 
scribed in  The  Cemjnrer  Untnaskedt  1 790.  Several  crown 

Sieoeswcre  put  in  the  glass,  a  small  gilded  head  above 
tern,  and  a  plate  or  other  flat  cover  laid  upon  the 
mouth  of  the  glass ;  yet  the  head  thus  isolated  jumped 
inside  the  gloss  so  as  to  count  numbers  and  answer  ques- 
tions. The  secret  communicator  of  motion  woe  a  fine 
silk  thread  attached  to  the  head  and  passing  through  a 
tiny  notch  cut  in  the  lip  of  the  glass  and  so  to  a  con- 
federate who  pulls  it.  In  the  case  of  the  rising  cards  the 
whole  of  the  movements  are  effected  by  arranging  a 
ringle  silk  thread  in  tlie  previously  prepared  pack, 
pssuDff  over  some  cards  and  under  others,  and  led 
behind  the  decanter  or  other  support  to  the  stage  and 
thence  to  the  confederate.  As  this  infinitely  simple 
mechanical  agent  is  drawn  altogether  out  of  the  pack 
after  the  last  card  has  risen,  literally  no  trace  remains 
of  an^  means  of  communicating  motion  to  the  cards. 

Onental  ingenuity,  which  furnished  the  original  idea 
of  the  ethereal  suspension  trick,  contributed  the 
Chinese  rings  introduced  into  England  in  1834;  also 
ihe  Chinese  feat  of  produdng  a  bowl  of  water  with 
gold-fish  out  of  a  shawlj  first  seen  in  England  in  1845, 
and  the  Indian  rope-tyiog  and  sack  fisats  upon  which 
the  American  brothers  Davenport  founded^  a  distinct 
order  of  performances  in  1859.  Tltfnr  quick  escape 
firom  rope  bonds  in  which  they  were  tied  by  represen- 
tatives  of  the  audience,  the  instantaneous  removal  of 
their  coats  in  a  dark  stance,  leaving  themselves  stiU 
bound,  and  their  various  other  so-called ' '  phenomena ' ' 
were  exposed  and  imitated  by  Maskelyne,  who,  in  1860, 
greatly  surpassed  any  feats  which  they  hod  acoom- 
plished.  He  proceeded  to  exhibit  himself  floating  in 
the  air,  to  show  "  materialized  spirit  forms,"  and  to 
present  a  succession  of  wonders  of  the  spirit  mediums 
in  novel  performances  down  to  the  present  time.  One 
of  Maakeiyne's  cleverest  inventiora  was  the  box  which 
he  oonstnicted  in  1860;  it  closely  fitted  when  he 
packed  himself  in  a  cramped  position  within ;  it  was 
enclosed  in  a  canvas  wrapper,  corded  with  any  length 
and  complicated  meshing  of  rope,  and  the  knot  sealed, 
yet  his  escape  was  effected  in  the  brief  space  of  seven 
seconds.  Taking  more  time,  he  performed  the  con- 
verse of  these  operations  except  the  sealing.  Pro- 
vided with  the  wrapper  and  the  open  box,  himself 
standing  outside,  he  drew  a  curtain  before  him  to  con- 
'  ceal  the  moduM  operandi^  and  in  a  few  minutes  was 
found  in  the  box,  which,  though  so  small  as  to  permit 
no  limb  to  be  moved  more  than  a  few  inches,  he  nev- 
ertheless wrapped  and  corded  as  exactly  as  if  he  had 
o^rated  from  the  outude.  I^irtially  imitated  wiUi 
Irtck  boxes  of  larger  size,  this  feat  has  never  been 
executed  under  the  same  conditions  by  any  other 
conjuror ;  and  the  prorass  of  escape  and  repacking 
has  never  been  fully  elucidated.         { j.  a.  cl.  ) 

MAGIC  LANTERN  is  the  name  gi\en  to  an 
optical  instrument  for  projecting  on  a  white  wall 
or  screen  largely  magnified  representations  of  trans- 
parent ^pictures  painted  or  photographed  on  glass. 

The  invention  of  the  magic  lantern  is  usually  at- 
Uihuted  to  Athanasius  Kircher,  who  died  in  1680, 
idthough,  according  to  some,  it  wasknown  four  cen- 
turies eariier  to  Roger  Bacon  (see  p.  208).  For 
long  after  its  diacovei^  the  magio  lantern  was  nsed 
chiefly  to  exhibit  comic  pictures,  or  in  the  hands  of 
60-caUed  wizards  to  summon  up  ghosts  and  perform 
other  tricks  astonishing  to  those  who  were  igno- 
rant of  the  simple  optical  principles  employed. 
Within  the  last  twenty  or  thirty  years,  however, 
and  mainly  on  account  of  the  invention  of  photog- 
raphy, the  magio  lantern  has  been  greatly  im- 

6 roved  in  construction,  and  its  use  widely  extended, 
•y  its  means  finely  executed  photographs  on  glass 
can  be  shown  greatly  magnified  to  large  audiences.  The 
•uentifio  lecturer  is  thus  saved  the  trouUe  and  expense 


of  iffeparinx  laige  diacrams,  beudes  having  his  snljtet 
better  illustrated.  When  suitaUy  oonstructed,  the 
magic  lantern  can  be  used  in  the  form  of  a  microscope 
to  exhibit  on  a  screen  the  forms  and  movements  of 
minute  living  organisms,  or  to  show  to  an  audience 
delicate  physical  and  chemical  experimentswhichootdd 
otherwise  be  seen  onl^  by  a  few  at  a  time. 

The  magic  lantern  in  its  simplest  form  is  represented 
in  fig.  1.  A  is  a  dark  box  surmounted  by  a  suitable 
chimney  for  carrying  off  the  products  of  combustion 
irom  the  source  of  light  L.  which  is  placed  in  the  focus 
of  a  spherical  reflector.  On  the  side  oppoute  the  re- 
flector the  box  is  pieroed  by  a  fbund  hole,  into  which 
is  fitted  die  metal  tube  D,  which  ma^  either  be  ^in- 
drioal  or  slightly  tapped.  To  the  inner  end  of  the 
tube  D  is  fitted  a  lens  or  combination  of  lenses  C 
called  the  "condenser."  Immediately  in  iront  of  the 
condenser,  and  at  right  angles  tt>  the  axis  of  the  tube, 
is  a  vertical  slit  S  for  receiving 
the  transparent  pictures  usually 
called  "slides."  To  the  outer 
end  of  D  is  fitted  a  lens  or  com- 
bination of  lenses  0  called  the 
'*  olgecUve  "  or  "  prqjeeting 
lens."  At  a  suitable  distance 
fnnn  O  is  placed  the  screen  for 
receiving  the  magnified  pioture 
—the  screen  and  slit  brang  in  the 
ooqjugata  foci  of  the  lens  0. 
Since  the  olyec^ivc  reveises,  the 
picture  must  be  inserted  in  the 
slit  upside  down.  The  objective  can  be  moved  back- 
wards and  forwards  in  the  tube  D  by  means  of  a  rack 
and  pinion.  Since  the  screen  and 
^ide  are  in  the  conjugate  fod  of  0 
the  diameter  of  the  picture  on  the 
screen  has  the  same  ratio  to  the 
screen's  distance  from  0  that  the 
diameter  of  the  picture  on  the  slide 
has  to  the  slide's  distance  from  0. 
The  ratio  adopted  is  generally  1  to 
3  or  4. 

Source  of  L^fU. — Almost  any 
jrood  source  of  light  can  be  used  in 
tbema^c  lantern.    In  the  eariior 
forms  a  simple  oil  light  was  used : 
and  in  the  toy  forms  either  an  oil 
F».2.-A««dJtam-l'«l>t  or  simple  gas-flame  U  stUl 
tainlwip.      employed.     i>etUT  effects  are  ob- 
tained from  the  Argand  fountain 
lamp  (flg.  2)  or  from  the  common  Aigand  gas  burner 
with  a  glass  chimney.    In  the  scioptioon  (fig.  3} — a 
handy  and  excellent  form  recently  introduced — a  spe- 


Fia;  1. 


no.  a— Bciopdcon. 


(nally  constructed  paraflin  lamp  is  employed  with  three 
I  parallel  flat  witiv  set  edgeways  to  the  condenser.  WiUi 
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Fio.  4.— Ozj-calelum  Lamp. 


tbis  lamp  a  clear,  wcll-defiDed  picture  Tar>-ing  from  6 
to  10  I'ect  ID  diameter  con  be  readily  thrown  on  the 
Bcrecn.  For  the  best  effects,  hoverer,  recourse  must 
be  had  to  the  ox/-calciiim  light  (fig.  4K  in  which  a 
small  Q-lioder  of  luno  is  heated  to  intense  luminosity 
in  the  8ame  of  a  spirit  lamp  through  which  a  jet  of 
oxygen  jilays ;  the  Pxr-nTDBooENLianr  (q-v-))  the 
magnesium  light,  in  whicli  two  narrow  ribands  of 
mngDeunm  are  put  through  slits  by  a  clock-work  ar- 
niigement  and  burn  as  they  advance ;  or,  best  of  all, — 
unless  when  sunlight  can  be  used  with  the  aid  of  a 
htliostat  {sec  Heliooraphy).— the  electric  light. 

CondeMtrami  Olfjective.  — ^The  object  of  t  he  oondenser 
(fig.  5,  C)  is  to  collect  as  much  light  as  posuble  from  the 
source,  and 
to  pass  it 
through  the 
tmns  parent 
picture  in 
the^t.  For 
this  pnr- 
prise  the 
con  denser 
should  sub- 
tcud  as  large 
an  angle  as 
possibTe  at 
the  source 
of  tight.  To 

secure  this,  the  condenser  should  be  tolerably  large,  and 
its  distance  from  the  light,  that  is,  its  focal  length, 
small.  Since 
effecUre  an- 
gle lenses  of 
large  diame- 
ter  are  ne- 
cessarily of 
long  fucus,  a 
reully  good 
condenser of 
considerable 
diameter 
and  yet  of 
short  focoi 

^mL^n  Flo.6.-Cond«».r««10t*««lT.. 

<^  two  or  more  lenses. 

Let/i  and  ft  be  the  focal  lengths  of  two  lenses,  and  /  the 
focal  leugth  of  their  combination.  Then,  neglecting  the 
tbicknearof  the  lenses,  we  have  when  the  two  are  close 
together 

From  which  wo  get  f=  J-P^-t  a  fraction  which  is  always 

Imb  than  either /i  or/i  provided  these  are  not  zero.  Sup> 
potw,  for  example,  two  lenses  of  S  and  10  inches  focal  If  ngth 
te^ectiTely;  the  foeal  length  of  their  eombinatioa  will  be 

i$f;= 

In  the  earlier  lanterns,  aa  still  in  the  cheaper  forma,  only 
a  single  plano-convex  lens  or  bnll's-eye  was  employed  as  a 
condenser.  Better  effects  are  produced  by  two  sach  lon- 
■rs.  Perhaps  the  best  oondenser  for  ordinary  work  is 
thHt  proposed  by  Uenchel  and  represented  In  flg.  5, 
C,  consisting  of  a  biconvex  lens  and  a  meniscus  monnted 
together  with  the  concave  side  of  the  nicniscos  next  the 
liglit.  The  diameter  of  such  a  condenser  is  about  6  in- 
chi-a,  and  its  focal  length  a  little  over  3  inehes.  The 
focus  mnst  not  be  so  sliort  is  to  bring  the  lens  too  near 
the  light,  and  render  it  liable  to  crack  from  the  intense 
heat.  In  some  lanterns  this  Is  guarded  against  byplac- 
ing  ft  plate  of  thin  glass  between  the  condenser  and 
the  light.  In  the  sciopticon  (fig.  3)  the  condenser  con- 
stsu  of  two  itlane-convex  lenses,  each  about  4  inches 
in  diameter.  Condensers  of  large  diameter  are  not  so 
«Escutial  now  as  formerly,  seeing  that  small  pictaios 
can  easily  bo  produced  by  photography. 

The  function  of  the  objective  (fig.  5,  O)  is  to  pp>dnoo  ]  variety  of  p 
a  magniticd  inverted  image  of  the  picture  on  the  |  &huwn  lu  thi 


screen.  In  toy  lanterns  it  is  a  simple  double-convex 
lens  of  short  focus.  This,  however,  can  only  produce 
a  small  picture,  and  that  not  very  distinct  at  the  edges. 
The  bestobjectiveis  the  portrait  combination  Icnsnsed 
in  ordinary  photogniDhie  cameras.  These  are  carefully 
corrected  both  for  spncrical  and  chromatic  aberration, 
which  is  absolutely  essential  in  the  Directive,  although 
not  80  necessary  in  the  condenser.  It  is  essentia],  how- 
ever, that  the  condenser  be  free  from  cracks  or  flaws, 
as  these  would  appear  and  mar  the  picture. 

Sftda. — These  are  pictures,  painted  with  trans- 
parent water  or  oil  colors,  or  pliotographed  on  pieces 
of  glass.  The  pieces  of  glass  are  usually  fixed  in  smsll 
wooden  frames  for  insertion  in  the  slit  If  parts  of  the  pio- 
turo  are  to  be  movable,  two  disks  of  gloss  are  employed, 
the  one  movable  in  front  of  the  other,  the  fixed  part  of 
tho  picture  being  painted  on  the  fixeddisk  and  the  mova- 
ble part  on  the  other.  By  means  of  a  lever  the  latter 
disk  h  moved  in  its  own  plane;  and  in  this  way  a  cow 
for  instance  can  be  represented  drinking,  or  a  donkey 
cutting  amunng  capers.   A  lever  slide  is  represented 


Fio.  6.— Lever  BUde. 


in  fig.  6.  In  tho  chromatropo  slide  (fig.  7)  two  circu- 
lar disks  of  glass  are  placed  face  to  face,  each  contain- 
ing; a  design  radiating  from  the  centre,  and  painted 
with /brilliant  transparent  colors.  By  a  small  pinion 
gearing  in  toothed  wheels  or  endless  bands  the  disks 
are  made  to  move  in  opponte  directions  in  their  own 
plane.  The  effect  prodiiced  is  a  angularly  beauUful 
change  of  design  and  color.  In  aatronomiou  slides  the 
motions  of  the  heavenly  bodies,  eclipses,  the  phases 
of  the  moon,  or  the  like  are  enmilarly  represented  1^ 
mechanical  means.  Slides  can  also  be  made  from  nar* 
row  glass  tanks  with  parallel  sides.  When  these  are 
filled  with  water  containing  delicate  living  dr^nisms  the 
forms  and  movements  of  toe  latter  are  beautifully  seen. 
Such  tanks  can  also  be  employed  to  show  such  pheno- 
mena as  the  gradual  growth  of  crystab,  the  electrolysis 
of  water  between  puitinnm  electrodes,  etc    A  great 


Fio.  7.— Chromatropei 

variety  of  physical  and  chemical  experiments  can  be 
&hown  in  this  way. 
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IHuolving  View. — For  this  parpose  two  raaftic  laDterns 
kre  Deoeataiy,  amnRed  either  side  b7  side  or  the  one  on  the 
top  of  the  other.  The  frouta  of  the  lantema  »re  slightly 
inclined  to  each  other  so  as  to  make  the  illaminated  disks 
on  the  sereeD  dne  to  each  lantern  coincide.   By  means  of  a 


Pw.  IL— Lauiem  holaj-i&cupe. 

pair  of  tbin  metallic  shatters  terminating  iu  comb-like 
t«cth,and  movable  by  a  rack  or  lever,  the  light  from  either 
lantern  can  be  gradually  cht  off  at  the  same  time  that  the 
lijsht  tmm  the  other  is  allowed  imdoally  to  fall  on  the 
screen.  In  this  way  one  Tieirappenis  to  melt  or  dissolve 
intoanother.  ThiiAmngementwasflistadopted by Cliilde 
in  1811. 

PhantattMuoria. — In  this  arrangement  the  piftarcs  on  the 
ecreen  appear  gradually  to  increase  or  diminish  in  aiae  and 
brightnesa.  To  effect  this  a  semi-transparent  screen  of  cot- 
ton or  other  material  is  used,  the  lantern  being  behind  and 
the  andieuce  in  front.  The  lantern  is  monnted  on  wheels  bo 
that  it  can  be  rapidly  moved  op  to  or  withdrawn  from  the 
screen ;  and  an  automatic  arrangomcnt  is  provided  whereby 
simnltaueimaly  with  this  the  objective  is  made  to  approach 
or  recede  from  the  slide  so  as  to  focns  the  picture  on  the 
screen  iu  any  ptieition  of  the  lantern.  In  this  way  a  very 
imall  picturt}  appcan  gradually  to  grow  to  enormous  di- 
mensions. 

Lanfem  Polnritcope. — This,  perhaps  the  most  beantifbl 
modiflcatiou  of  thcmaRiclautem  forscioutific  purposes,  con< 
sist«ofHri  fllK>w-sliat>cd  tube, containing niirrora,  lenses,  etc., 
and  attached  to  the  front  of  the  lantern  in  place  of  the  tube 
containing  the  ol^ective.  It  is  rpprcseiitcd  in  section  inflg. 
8.  C  is  tlie  usuul  condeuser  belonging  to  the  lantern.  Q 
is  a  set  of  tliiti  glivt);  plates  iueliii<Ml  at  the  pularizing  angle 
56^  45'  to  the  axis  of  Iho  tnbe.  The  beam  of  pularised  light 
from  L  reflected  fruin  O  panes  tliruuxh  the  lenses  F  and 
the  analysing  Nicol's  prism  P,  and  lallson  the  screen.  The 
ottJecta  to  be  examinetl  by  the  polarized  light  are  placed  in 
the  tranaverae  slit  0.  When  thin  plateaof  selcnite  or  other 
donbly  refracting  crystals  are  pIa(x^d  in  O,  a  moat  beautiful 
display  of  complementary  oulors  is  produced  on  the  screen 
by  rotating  the  Nicul's  priau.  Almost  all  the  experiments 
on  polarised  light  can  be  well  shown  by  this  arrangement. 

The  teioplieon  (fig.  3)  is  an  excellent  and  convenient  lan- 
tern, very  saitahie  for  ail  the  rcqairemcnts  of  the  lecturer, 
as  wvll  as  for  school  use  in  teaching  geography,  ete. 

See  Brewster's  Ontic«;Ganot's  Itamto;  and  Chadwiok's Kimwil 
qflktJbigicLiailem.  (J.BL) 

MAGIC  SQUABE.  A  magic  Bquarc  is  one  dmded 
into  any  number  of  equal  siiuarcs,  like  a  chess-board, 
in  each  of  which  is  placed  one  of  a  series  of  consecutive 
numbers  from  1  up  to  the  square  of  the  number  of 
odls  in  a  side,  in  such  a  manner  that  the  sura  of  those 
in  the  same  row  or  column  and  in  each  of  the  two  dia- 
gonals is  constant 

From  a  ver^'  early  period  these  squares  encaged  the 
attention  of  mathematicians,  especially  such  as  pos- 
sessed a  love  of  the  marvellous,  or  sought  to  win  for 
themselves  a  superstitious  regard.  They  were  then 
supposed  to  possess  magical  properties,  and  were  worn, 
u  m  India  at  the  present  day,  engraven  in  metal  or 
Btone,  as  amulets  or  talismans.  According  to  the 
mystic  imaginings  of  the  old  astrologers  relations  sub- 
sisted lietween  these  squares  and  the  planets:  a  square 
with  only  one  cell,  containing  1,  symbolized  the  unity 
uf  the  deity ;  a  square  of  two,  containing  the  four  ele- 
ments, was  the  symbol  uf  matter ;  while  those  of  3,  4, 


5,  6,  7^  were  consecrated  respectively  to  Saturn,  Ju- 
piter, Mars,  the  Sun,  Venns,  and  Mercury.  In  later 
times  such  squares  ranked  only  as  matbematioal  curi- 
outies ;  till  at  last  their  mode  of  oonstmction  was 
systematically  investigated.  These  squares  were 
at  first  mere  triumphs  uf  the  same  dogged  pcr- 
severonoe  as  was  in  later  timee  exkibiied  by  die 
Dutchman,  Ludolpfa  ran  Geuleo,  who*  after  cal- 
culating IT  to  35  pboes  of  dedmab)  diiected,  like 
Archimedes,  that  it  should  be  engraven  on  his 
tomb,  though  his  industry  was  surpassed  hy  M. 
de  L&gry;  who  contintiea  the  decimal  to  127 
places.  The  earliest  known  writer  on  the  sub- 
ject was  Emanuel  Mosoopulus,  a  Greek,  who 
lived  in  the  4tli  or  5th  century,  and  whose  manu- 
script is  preserved  in  the  National  Library  at 
Pans.  After  him  Frenicle  constructed  magio 
Kinares,  such  that  if  one  or  more  of  the  encirc- 
ling bands  of  numbers  be  taken  awi^  the  remain- 
ing central  squares  are  still  magical.  Snbse- 
iiuently  M.  Poignard  conatructou  squares  with 
nimibers  in  arithmetic^progreesion,  having  the 
magical  summationa  The  later  researches  of  M. 
de  la  Hire,  recorded  in  the  Mhnoirts  de  VAat- 
dimie  Royale  in  1705,  are  interesting  as  ^ving  general 
methods  of  construction.  He  has  tbcre  collected  the 
results  of  the  labors  of  earlier  pioneers ;  but  the  subject 
has  now  been  fuUy  systematized,  and  extended  to  cubes. 

In  order  to  understand  the  rest  of  this  article  diagram 
A  should  be  careftdlv  examined.  A  square  of  5  has  ad- 
joining it  one  of  the  ei^ht  equal  squares  by  which 
any  8(}uare  may  be^  conceived  to  be  surrounded,  eai-h 
of  which  has  two  aides  resting  on  a4joining  ones,  while 
four  have  ndes  resting  on  tlie  ninrounding  square,  and 
four  meet  it  only  at  it«  four  anglea.  1,  2, 3  are  pUocd 
along  the  path  of  a  knight  in  dheai ;  4,  w)ng  the  same 

path,  would 
fall  in  a  cell 
of  the  outer 
square,  uid 
is  phu»d  in- 
stead in  the 
correspond- 
ing od\  of 
the  originai 
square;  \  5 
then  &Ib 

within  the  square,  a,  6,  c,    are  placed  diagonally  in  Uie 
square ;  but  e  enters  the  outer  square,  and  is  removed 
thence  to  die  same  oell  of  the  square  it  had  left  a,  fity^i, 
B.  c. 
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e  pursue  another,  but  re^ar,  course;  and  the  diagram 
shows  how  that  courae  is  recorded  in  the  square  they 
have  twice  lefl.  Whichever  ofthe  eight  surrounding 
squares  may  be  entered]  the  corresponding  cell  of  the 
cenUnl  square  is  taken  instead.  The  1,2, 3,  ....  ,  a, 
c,.  o,  /?,  y,  ....  are  said  to  lie  in  patht. 
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Smarts  whose  Roots  are  Odd. — Diftframs  B,  C,  D 
exhibit  one  of  the  earliest  methods  of  construcftuig 
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eeeJ  the  forest  uplands,  till,  nearer  the  seaboard,  the 
k>w  Iftterite  table-lands  shelve  into  rice  plains  and  back- 
waten  fringed  with  cocoa-nut  palnia  The  coast  nms 
in  a  southeasterly  direction,  and  forms  a  few  head- 
laods  nd  small  rays,  with  a  natural  harbor  in  the 
south  at  Cochin.  In  the  south  there  is  considerable 
extent  of  table-land.  The  mountains  of  the  Western 
Obits  run  almost  parallel  to  the  coa»t,  and  vary  from 
300U  to  7000  feet  in  hei^hu  One  of  the  most  striking 
featniea  in  the  country  is  the  Palghdt  gap,  a  complete 
opening  in  the  Western  Ghdts  some  25  miles  across. 
The  chief  rivers  are  the  Beliupatam,  Kola,  Mahe, 
B<^pur,  Kadelundi,  and  PoniuiL  One  of  the  most 
diaractcristio  features  of  Malabar  is  an  all  but  oonUnu- 
ous  chain  of  lagoons  or  backwatere  lying  parallel 
to  the  coast,  which  have  been  foi-mod  by  the  action 
of  the  waves  and  shore  currents  in  obstructing 
the  waters  of  the  tivers.  Of  l^ese  backwatera  the 
most  imDortant  are  the  Kav^li  and  Beliapatam  in  the 
north,  uie  Favangadi,  Quiluidi,  and  Elatur  in  the 
middw,  and  the  Ohetw&i  and  Kodungaliir  in  the 
south.  CmneGted  as  they  are  by  artificial  canals,  they 
form  a  dieap  aod  abundant  means  of  transit  j  and  a 
hrse  local  trade  is  oanied  on  by  inland  navigation, 
fishing  and  fiskcoring  is  an  important  industry',  the 
value  of  the  exports  of  salt  fish  to  Ceylon  being  about 
£20,000  per  annum.  The  forests  are  extonsiyo  and  of 
great  value,  but  they  are  almost  entirely  private  pro- 
perty. The  few  tracts  which  arc  oonserred  have  come 
into  Government  hands  by  escheat  or  by  contract  W^ild 
inimala  include  the  elephant,  tiger,  panther,  bison, 
fimUuir,  spotted  deer,  hog,  Nflgin  ibex,  hyieua,  and 
bear.   Small  game  i>  •nacy  abunoaat, 

censDB  of  1B72  retumed  the  population  of  the  district 
at  i,261fiaO,  namely,  Hindus,  l,ti37,914;  Mohiiramodans, 
S81,S0e:  Entopeans,  2S78;  Eorasians,  5400:  native  Cairis- 
tlsD^  8iS80;  Jains,  31;  and  "othon,"  1428.  The  UapliM 
sr  lbpfw%  who  form  a  leading  section  of  tlia  UtAamme- 
daos,  are  the  descendants  of  Ualayalam  converts  to  lalim, 
nudt^T  con&aed  to  the  OOMt  tract.  Tliey  are  fanatical  and 
bigoted  and  thetr  oattages*  partly  fanatical  and  partly 
snarfan,  have  for  long  been  a  distinct  feature  In  lulabar 
history.  Many  of  these  ontbreaks  luve  necessitated  the  use 
of  European  troops  for  their  snppresBion.  A  fewSjrianChris- 
tiansare  found  in  the  south  of  the  district,  where  they  have 
one  church.  The  Boman  Catholics  have  several  cborches  and 
villages,  the  chief  oceupatlon  of  the  people  being  fishing  and 
eolUvaung  vf^etables.  The  existing  Bomaa  OsthoIIe  mis- 
skm  dates  from  1656,  lisving  been  foanded  by  the  Carmel- 
ttea.  The  Protestant  Basel  mission,  estalil  ished  in  1S39,  has 
ftnnded  chnrches  and  schools  at  Calient,  Cannanore,  TelJi. 
dieiri,  and  FalgbAt*  with  branch  eatablishmenta  at  Cbom- 
Ua  and  Todakel.  The  native  Christian  population  is 
steadily  Increasing,  mainly  throngh  the  conversion  of  the 
low-carte  Hindus,  who  gain  In  social  position  by  the  change, 
"nte  five  largest  towns,  which  are  all  mnnlcipalities,  are 
CBlicnt,the  capital,  nmalatlOQ  48,338;  Palghit,  31.11.5; 
TeHleherri,  S0,<79;  OMbin,  13^'>88;  and  Cannanore  (Kana- 
nfir)  town  and  cantonment,  10,205. 

In  1880-81  920^59  acres  were  under  cnltivatlon,  and  2,- 
860,965  were  retumed  as  cultivable.  Bice,  which  occupied 
SSCiSSl  acres  In  1881,  forms  the  princi^  food  crop,  but  it 
is  silso largely  imported  from  neighboring  districts.  Other 
crops  are  cAoIasi,  ragi,  tluma,  gingelly  seed,  castor-oil  seed, 
gram,  coffee,  pepper,  ginger,  arrowroot,  cardamoms,  chillies, 
eaions,  cacoa»nat,  areca  not,  cinnamon,  etc  Cocoa.nut 
gardens  form  one  of  the  greatest  sources  of  omnmerdal 
wc«ltb  ;  the  value  of  the  exported  produce  ftom  Msdru  in 
1880^1  was  £141,800,  chiefly  from  Ualabar,  this  being  a 
decrease  of  18  per  cent,  on  the  yearprecediag.  Pepper  and 
spices  yield  over  a  quarter  of  a  million.  As  arnle,the 
peasantry  are  well  ofi  and  free  from  debt.  The  district  is 
not  liable  to  blight,  flood,  or  drought.  When,  however,  tlie 
ueighboring  districts  to  theesstsnflcr  from  erarcity,  Mida- 
bar,  whidi  ordinarily  Imports  grain,  is  afiteted  the  pre- 
valence of  high  prices. 

The  district  is  fitirly  supplied  with  means  of  commonica- 
tion,  and  posseases  400  miles  of  good  metalled  roads,  besides 
minor  cart  tracks.  The  water  commnnieation  provided  by 
Uio  ba^waters  and  tbcir  canals  has  already  been  referred 
to.  The  Madras  railway  traverscB  thesoatbem  part  of  the 
district  for  a  total  distance  of  iJQmiles  from  Walliarto  Bey- 

Er.  Except  cloth  weaving,  and  the  making  of  tiles, 
icks,  etCiSt  the  mis^on  stations  at  Calicut  and  Cftan*. 


nore,  and  the  weaving  of  coarse  cotton  cloths  and  luats  at 
Patgh&t,  titcre  are  uo  local  mannfiMitures  worthy  of  mention. 
The  weaving  of  ealleo,  which  derived  its  nune  tarn  Cali- 
cut, seems  to  have  altogether  died  out;  while  ausBooestital 
attempts  have  been  made  to  mannfticture  canvas  at  Bey- 
pur  and  silk  at  PttlghAt.  Tlie  principal  seats  of  commerce 
are  Calicut,  Cannanore,  Tellieuerrl,  Cochin,  Palghit,  and 
Bodagara.  In  1876-77  the  valne  of  the  imports  (which, 
were  abnormally  increased  by  the  fiuulne  demand  for  rioo) 
amonnted  to  £l,765,'i00,  of  which  £1,116,000  was  for  rice; 
exports  £2,4m,0QO,  of  which  £SfIO,000  ropresentod  coflbe. 
Enropoan  banks  ore  represented  at  Calicut,  Cochin,  and 
TellicherrL 

The  revenue  has  largely  increased  of  late  years.  In  1880- 
61  the  land  revenue  amounted  to  £170,062,  and  the  gross 
revenue  to  £332,628.  The  nomber  of  pupils  connected  with 
the  various  sehools  at  tho  same  data  was  SnjOTl.  The 
principal  educational  iosUtutions  are  the  provincial  school 
at  Oallcut,  the  mission  school  at  TellioherrI,  the  PalghAt 
high  school,  and  the  "  Kerala  Vidya  Sala,"  recently  estab- 
lished by  the  aamorin,  for  the  instruction  of  the  young 
noblemen  of  his  fuuily  aud  of  other  influential  persons  in 
the  district.  Nearly  one  hundred  sehools  are  exclusively 
confined  to  HopMs.  There  are  several  printing  presses  at 
Calient  and  Cochin,  and  at  the  latter  port  are  pubiiabed  two 
English  and  two  Molayalam  newspapers.  The  climate  of 
thedistrlct  is,  on  the  whole,  healtliy  ;  the  ratnfkll  is  heavy, 
averaging  120  inches  a  year,  of  which  about  80  Inches  &I1 
in  June,  Jnlj^  and  August.  The  temperature  varies  from 
60°  in  December  to  about  92°  la  the  hot  weather  In  May. 
The  principal  diseases  are  small-poz,^yBeutei7  and  fever. 

MALACCA.  Tho  town  of  Malacca  lies  on  the 
southwest  coast  of  the  Malay  Peninsula,  in  2°  IV  N. 
kt  and  102^  12'  E.  long.  It  is  situated  on  a  smidl 
river  bearing  its  name,  which  scparatos  it  into  two 
ports.  That  on  the  right  bank  is  occupied  by  ttie  old 
Dutch  town^  and  that  on  the  left  hy  Uie  business  quar- 
ter, which  u  ooonected  with  the  former  by  a 'smalt 
bridge,  and  is  chiefly  inhalntcd  1^  Chinese  and  native 
traders.  The  view  of  Malacca  from  the  harbor  is  pic- 
turesque and  pleasing  to  the  eye.  From  Flagstaff 
Hill  on  the  leii — whose  slopes  are  always  of  a  bright 
emerald  green — to  St^  John's  Hill  on  the  right,  oa 
which  stand  tho  ruins  of  the  old  '*  Dutch  redoubt," — 
hidden  in  a  mass  of  wild  vegetation, — stretches  for  a 
distance  of  about  half  a  mile  a  row  of  spacious  dwell- 
ing houses  belonging  to  European  and  wealthy  Chinese 
ana  Arab  rodents.  Those  houses  are  roofed  with 
neat  red  tiles,  aod  huvo  windows  opening  to  a  stone 
verandah  fuang  the  sea.  Each  bouse  is  surrounded 
by  largo  "  compound,"  laid  out  with  a  flbwor  giuxleD 
in  front  and  a  plantaUon"  or  orchard  at  the  back. 
Adjoining  this  Luropean  r|uartor  lies  a  Urge  suburb 
of  native  and  other  dweUiugs  almost  concraled  in  a 
dense  forest  of  beautiful  iVuit  trees.  Behind  this  we 
see  a  prominent  green  hill,  formerly  used  aa  a  foil,  and 
now  as  a  Chinese  burial-ground,  and  beyond  this  the 
borizott  is  hemmed  in  by  a  long  chain  of  tho  Bruong 
and  Rumbow  Hills,  while  fiu*  in  Uie  extreme  east  rises 
the  jagged  cone  of  Mount  Ophir,  Uiie  as  sapphire  in 
tho  distance. 

Since  the  destruction  (in  1 807)  of  the  old  Portugueso 
fort  erected  by  Albuquenjue,  the  "antiquities"  of 
Malacca  are  reduced  to  a  mere  name.  At  the  foot  of 
Flagstaff  Hill,  however,  are  the  remains  of  the  masuve 
wall  which  surrounded  tho  bill,  with  an  arched  and 
carved  gatewiy.  On  the  summit  of  the  hilt,  wh«re  a 
fine  view  is  liad  of  the  harbor  ^nd  the  Water  Islands, 
arc  the  ruins  of  the  firet  Cliriatian  church  planted  ia 
Malayan  territory,  and  also  a  jiortion  of  the  old  con- 
vent. At  the  back  of  this  hill  to  the  right  may  be 
noted  the  barracks,  hospital,  and  convict  lines,  and 
passing  undor  some  fine  "ansana"  trees — tlie  shady 
elms  of  the  East — we  reach  the  garden  of  the  old 
Dutch  Btadthousc,  and  then  a  green  square,  facing 
which  arc  the  court-house  and  other  Government 
buildings,  and  the  old  Dutch  church.  All  these  build- 
ings have  sloping  roofe  covered  with  small  s<|uare  tiloa 
after  the  Dutch  style  of  architecture  of  the  Itth  om- 
tury.  This  is  quite  a  unique  example  of  Dutch  domes- 
tic architecture  in  the  Kast,  and  sevwal  of  the  adloin- 
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mal  paths  wiU  contain  one,  and  only  one,  of  the  letters 

Pu  Pj, .  .  .p%,  whose  sum 
wiUoe  Sp.  Similarly  if 
be  placed  along  any  of  the 
normal  paths,  different 
from  that  of  the  p's,  and 
each  row  filled  as  above 
with  the  letters  9„  qi, 
qit,  the  sum  of  the  o'a  along 
any  normal  path  different 
from  that  of  the  a,  will  be 
£9.  The  n>  cells  of  the 
square  will  now  be  found 
to  contain  all  the  combina- 
tions of  the  p'b  and  t^'s; 
and,  if  the  <;'s  be  multiplied  by  n,  ihap'n  made  equal 
to  1.  2,  .  .  .  71,  and  the  g's  to  0,  I,  2,  .  .  .  n — 1  in 
any  order,  the  Nasik  square  of  n  will  be  obtained,  and 
the  summations  along  all  tlio  normal  paths,  except 
those  traversed  by  the  p'a  and  qa,  will  be  the  constant 
i'«(H-2p.  When  the  root  is  an  odd  composite  number, 
as  9,  15,  etc.,  it  will  be  found  that  in  some  paths,  dif- 
ferent &om  the  two  along  which  the  pt  snd  91  were 
placed,  instead  of  having  each  of  the  p's  and  9^  some 
will  be  wanuQg,  while  some  are  repeated.  Thus,  in 
the  case  of  9,  the  triplets  pipiPjy  PiPiP*t  P^p^  luid 
9i<h9si  <M«9b«ocour,  each  triplet  thnce,  along 
patlis  whoso  summations  should  be — Sp,  45,  and  £r, 
36.  But  if  we  make  pup^,  .  .  .  j),=l,  3,  6,  5,  4,  7, 
9,  8,  2,  and  the  ri,r„  .  .  .  r,=0,  2,  5,  4,  3,  6,  8,  7,  1, 
thrioe  each  of  the  above  acts  of  triplets  will  equal  £p  ana 
25  respectively.  If  now  the  q's  are  multiplied  by  9, 
and  added  to  the  p^^  in  their  several  cells,  we  shall 
have  Nasilc  square,  with  a  constant  summation  along 
eight  of  its  ten  normal  paths.  In  diagram  T,  the  num- 
bi^  are  in  the  nonary  scale  :  that  in  the  centre  is  the 
middle  one  of  1  to  9',  and  the  sum  of  pairs  of  num- 
bers equidistant  from  and  opposite  to  the  central  45  is 
twice  45 ;  and  the  sum  of  any  number  and  the  8  num- 
bers 3  from  it,  diagonally,  and  in  its  row  and  oolomn, 
is  tJie  constant  Nasical  summation,  e.g.,  72  and  32,  22, 
76,  77,  26,  37,  36,  27.  The  numbers  in  T  being  kept 
in  the  nonary  scale,  it  is  not  necessary  to  add  any  nine 
of  them  together  in  order  to  test  the  Naneal  summa- 
tioD ;  for,  taking  the  fint  column,  the  figures  in  the 

T. 


I  2,  11,  4,  where  five  times  the  sum  of  every  third  num 
[  ber  and  three  times  the  sum  of  every  fifth  number 
makes  £p  and  "S-q ;  then,  if  the  g's  are  multi|died  tjy  15, 
^  and  added  to  them's,  theNasik  square  of  15  is  obtained. 
\  When  the  root  is  a  multiple  of  4,  the  same  process 
nves  us,  for  the  square  01  4,  the  diagram  U.  Here 


the  columns  give  £7),  but  alternately  2qi,  291,  and  2qt 


'      ;  and  the  rows  give  Xq^  but  alternately  2pi,  2p|,  an< 
2pt.  2p, ;  the  diagonals  giving  £p  and  to.    If  pi,  pt, 
D,,  p„  and  vt,  ft.  ?i,  9*  be  1.  2,  4,  3,  and  0,  1,  3,  2.  we 
have  the  Nasik  square  of  dia^wu  V.   A  square  Uk 
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place  of  unita  an  seen  at  once  to  form  the  Bsries, 
1,  2,  3, ....  9,  and  those  in  the  other  place  three 
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this  is  engraven  in  the  Sandcnt  character  on  the  gate 
of  the  fort  of  Gwalior,  in  India.  The  squares  of  hi^cr 
multiplee  of  4  are  readily  ol^ned  by*  amilar  ao|juBt- 
monL 

A  Kattk  «&«  is  eompowd  of  nnall  equal  cubes,  liera 
called  enbeleta,  In  the  contrei  of  which  the  natural  nnmbon 

from  1  to  R*  arc  so  placed  that  every  scctioo  of  the  cube  by 

Slanoa  perpendicular  to  an  edjce  Lu  the  propertiea  of  a 
Taaik  square:  also  sections  by  plane*  perpendicular  to  a 
&oe,  and  paniog  thiongh  the  cnbelet  oentrv  of  sny  path 
of  Kasieal  somtoatlon  in  that  fiua.  Diagram  W  ihon  by 
dots  tlie  way  in  wbicli  these  cubes  are  constructed,  A  dot 
is  bore  placed  on  tbree  faces  of  a  cnbeletat  the  comer,  show- 
ing that  this  cnbelet  belougs  to  each  of  the  faces  AOB,  BOC. 
COA,  of  the  cube.  Dots  are  placed  on  the  cobelets  of  some 
path  of  AOB  (here  the  knight's  path),  beginning  from  O, 
also  on  the  cnbelcts  of  a  knight's  path  in  BOC.  Dots  are 
now  placed  in  tho  cnbelets  of  similar  fnths  to  that  on  BOC 
in  the  other  six  sections  parallel  to  BOC,  starting  from  their 
dots  In  AOB.  Forty-nine  of  the  three  handred  and  ftMrtv- 
three  cabcltts  will  now  coutun  a  det;  and  It  will  be<w- 
served  that  the  dots  in  sections  perpendicular  to  BO  have 
arranged  themselves  in  similar  paths.  In  this  manner,  pii 
31,  n  being  "pUcod  in  the  comer  cubulet  O,  these  letter*  are 
severallT  placed  in  the  cnbelets  of  three  difibrent  paths  of 
AOB,  Had  again  along  any  similar  paths  in  the  sovon 
sections  p  rj  eudicnlar  to  AO,  starting  &om  the  ietten' 
j>06itiou  AOB.  Next  pt9iri,  pigxn, ,  .  .  m^ri  are  placed 
in  the  other  cnbelcts  of  the  edge  AO,  -and  dispersed  in  the 
same  manner  wamqin.  Ereij  cnbelet  will  then  be  found 
to  contain  a  dioercnt  combination  of  the  p's,  q%  and  r*c. 
If  therefore  the  p's  are  made  equal  to  1,  2,  .  .  .  7,  and  the 
q'B  and  r's  to  0, 1,  2, .  .  .6,  iu  any  order,  and  the  q*8  multi- 
plied by  7,  and  the  r's  by  7*.  then,  as  in  the  ease  of  the 


_     ,  ~  .     1      I       1  Kqaaree,  the  7*  cnbelets  will  contain  the  numbers  tnm  I  to 

tnntets  of  6,  1,  5.  For  the  squares  of  15  the  p  s  and  7?,  and  the  Nasical  summations  will  be  27V4-I7ff4-p-  If 
e  B  maybe  respectivelv  1,  2,  10,  <i.  14,  15,  11,  4,  13,  ■  2,  4,  6  be  values  of  r^,q,  the  number  fcr  that  cnbelet  1* 
9,  7,  3,      5.  and  0,  1,  9,  7,  5,  13,  14,  10,  3,  12,  8,  6,  i  written  S45  in  the  septenary  scale,  and  if  all  the  cnbelet 
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nambcre  an  kept  tlios,  the  pathti  along  wbich  ramiiiations 
•n  AmiikI  cMi  be  seen  withoat  add  ing,  m  tho  seTca  numbcre 
wnnld  contain  1, 8, 3, ...  7  In  tha  unit  place,  and  0^  1,  2, 
. . .  6  each  of  the  other  places.  In  all  Naalk  enma,  if 
HKh  Twoea  are  given  to  the  letten  on  the  oentral  cabelet 
thAt  the  nomber  ia  the  middle  ouo  of  the  aeriea  1  to  n*,  the 
Muu  ci  all  the  pain  of  ntunbcia  opposite  to  and  equidistant 
from  the  middw  number  li  the  donble  of  i  t.  Also,  if  around 
a  Nasik  cube  the  twenly-«(x  sarronnding  eqaal  cnbes  bo 
placed  with  their  cella  filled  with  tho  same  nqmbers,  and 
their  correaponding  face*  looking  thoaame  way — and  if  the 
nuToanding  apace  be  ocooelTeu  thos  Itlled  with  similar 
cvboB,  and  a  stnlght  line  of  unlimited  length  be  dnwn 
tbnugh  any  two  cubclet  oeatrci,  one  in  eaui  of  any  two 
cabea,~the  numbers  along  that  line  will  be  fonnd  to  recar 
in  gronps  of  seven,  which  (except  in  tho  three  cases  where 
the  same  ^  9,  or  r  recnr  In  the  groop)  together  make  the 
Naai^  mnmatton  the  enbe.  Fnit^r,  if  we  take  n 
dmihrlyfllled  Naaikcnbeaofii,»new letters,  .  .  .  fct 
can  be  so'placed,  one  in  each  of  the  a*  cnbelets  of  this  gxonp 
of  «  cnbes,  that  each  shall  contain  a  different  combination 
of  the  B'fl,  g'L  r's,  and  j's.  This  is  done  by  placing  <i  on 
each  of  tbs  *■  enbeletBof  the  flzst  cube  that  contain  jq,  and 
onthei^onbeletBoftheB^Sd, .  .  .  and  nth  cube  that  oon< 
tain  pi,pt,.  .  .  p*  respectively.  This  process  ii  repeated 
with  11,  beginning  with  the  cube  at  which  we  ended,  and 
M  on  with  the  other  a's ;  the  *•  cnbelets,  after  multiplying 
the  9'b.  r's,  and      by  n,  1^,  and     raspectiTely,  will  now  be 
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Ailed  with  the  nnmben  from  1  to  n*,  and  the  constant  snm- 
niation  will  be  mV^SaV+Hio+iP'  Thii  process  may  be 
carried  on  without  lunit ;  for.  If  the  «  cubes  are  placed  in  a 
rov  with  their  &oes  resting  on  eadi  other,  and  tho  corre- 
sponding &00B  looking  the  same  w^,  n  sach  panUlelopIpcds 
might  be  put  side  by  side,  and  the  ir  cnbelets  of  this  solid 
square  be  NaaicsIIy  flUed  by  the  introdnction  of  a  new 
Mter  t :  while,  by  Introdndnig  another  letter,  tho  nfi  onbe- 
im  of  the  eomponud  cube  of    Naslk  oahes  might  be  filled 
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by  the  nambers  from  1  to  n^,  and  so  ad  infinitum.  When 
the  root  is  an  odd  composite  number  the  valacs  of  the  three 
groups  of  letteis  have  to  be  adjusted  as  in  sqaares,  also  In 
esbes  of  an  even  root.  A  similar  process  enables  us  to  place 
socGessive  nambets  in  the  cells  of  several  equal  squares  in 
which  the  Nasical  summations  are  the  same  in  each,  as  in 
diagrams  X. 

Amnng  the  many  ingenious  squares  given  by  varlons 
writers,  this  article  may  justly  close  with  two  by  Euler,  in 
the  Histoire  de  VAcadhnie  Royale  de»  Sdentxt,  Berlin,  1759. 
In  diagram  T  the  natural  numiwis  show  the  path  of  a 
knight  that  moves  within  an  odd  square  In  such  a  manner 
that  the  snm  of  pairs  of  numbers  opposite  to  and  equidis- 
tant ftom  the  middle  figore  is  its  double.  In  diagram  Z 
the  knight  returns  to  itn  starting  cell  in  a  square  of  6,  and 
the  difference  between  the  pairs  of  numbers  opposite  to  and 
equidistant  from  the  middle  point  is  18. 

A  model  consisting  of  seven  Nasik  cubes,  constructed  by 
Xr.  Frost,  can  bo  seen  in  the  South  Kensington  Hnsenm. 
He  centres  of  the  cubes  arc  placed  at  equal  distances  in  a 
straight  lino,  the  similar  faces  looking  the  same  way  in  a 
plane  parallel  to  tliat  line.  Each  of  the  cubes  has  seven 
parallel  glass  plates,  to  which,  on  one  side,  the  seven  nnm- 
MtB  In  &e  septenary  scale  are  fixed,  and  behind  each,  on 
the  other  side,  its  value  in  the  common  scale.  1201,  the 
middle  number  from  1  to  7*  ocmpiee  the  central  cnbelet  of 
the  middle  cube  Besides  each  cube  having  separately  the 
same  Kasical  summation,  this  is  also  obtained  by  adding 
the  numbers  In  any  seven  similarly  situated  cnbelets,  one 
in  each  cube.  Also,  the  sum  of  all  pairs  of  numbers,  in  a 
straight  lino  through  the  central  cube  of  the  system,  equi- 


distant from  it,  In  whatever  cnbes  they  are,  Is  twlee 

1201. 

A  very  complete  blbUonaphlosi  Index  of  writers  on  this  vufy- 
ji^lB  given  in  FrofeisorXaeas^  AtenSstfoM  MaOdmatqna^T^, 

MAGISTRATE.  The  term  magbtnite,  derived 
from  the  Latin  magistratus  U  one  of  more  general 
and  comprehennTe  meaning  than  Justice  or  ths 
Peacx,  which  has  already  been  treated  of  (vol.  ziii.  p. 
798),  and  is  of  far  higher  antiquity.  In  its  full  signin- 
cance  is  indicates  one  side  of  the  universul  public  rela>- 
Uon  by  which  men  are  connected  together  as  govemors 
and  governed — in  other  words,  as  magist^tes  and 
people.  Of  magistrates  some  are  sapreme,  in  whom 
the  sovereign  power  end  exeeutiTe  government  of  the 
state  reside,  as  the  king  or  qneen  rMnont,  or  the  preu- 
dent  of  a  republic,  as  of  the  Unitea  States ;  and  soch 
a  ftmotionary  would  form^ly  be  designated  the  firat 
magistrate  of  the  realm  or  state.  Speaking  generally, 
a  magistrate  may  be  described  as  a  public  civil  officer 
invested  with  legal  or  other  authonty ;  but  the  term 
is  more  particularly  applied  to  subordinate  officers,  as 
justices  of  the  peace  and  the  like,  deriving  their 
authority  solely  from  the  chief  of  the  state  or  in  virtue 
of  legislative  enactment.  During  the  Roman  republic 
the  offices  of  magistrate  and  judge  were  distinct  and 
separate.  A  magistrate  was  appointed  cum  jvriidie- 
Hone  et  imperh;  to  a  jud^  belonged  only  nuda  notio 
wMjmitcSetione  «t  impeno.  The  offioe  of  the  magift- 
trate  was  to  inquire  into  matters  of  law ;  and  whatever 
business  was  transacted  before  him  was  said  to  be  done 
injurt.  The  offioe  of  the  judge  was  to  inquire  into 
matters  of  fact :  and  whatever  was  transacted  before 
him  was  said  to  be  done  in  judicio.  This  distinction 
is  thus  deariy  defined  by  Cicero  in  his  well-known  ora- 
tion for  Cluentius: — "L^m  ministri,  magistratus; 
legum  interpretes,  judioes."  'n'hen  the  miu;iBtrate 
took  cognizance  both  of  the  law  and  the  fact  he  was 
said  to  administer  jostice  extra  ordinem ;  and  the 
judgment  so  administered  was  called  extraordinary. 
The  magistrate,  when  he  decided  on  matters  of  law, 
was  asfwted  by  a  conndlof  ten,  called  deeemniri  UtibHt 
judicandu.  To  these  was  added  in  important  eases 
another  council  of  one  hundred  and  five  persons,  aeHeiy 
ted  from  each  tribe,  whose  judgment  was  final ;  this 
was  called  jWtcn/m  centumvirah.  After  the  dedine 
of  the  Roman  republic  the  offices  of  magistrate  and 
judge  were  united,  by  which  means  all  jud^ents  be- 
came extraordinary,  and  the  distinction  of  what  was 
done  injure  and  in  judicio  was  aboli^cd.  The  mag- 
istrates were  chosen  only  from  the  patricians  in  the  eany 
republic,  but  in  the  oourse  of  time  the  plebeians  shai-ed 
in  these  honora.  The  chief  magistrates  of  Athens  were 
designated  archons.  They  were  nine  in  number,  and 
none  were  chosen  but  such  as  were  descended  from 
ancestors  who  had  been  free  citisens  of  tho  repuUic 
for  three  generaUons.  They  took  an  oath  that 
they  would  observe  the  laws,  administer  jusdoe 
with  impartiality,  and  never  sufier  themselves  to 
be  corrupted.  They  all  had  the  power  of  punishing 
malefactors  with  death.  The  chief  among  them  was 
called  archon,  and  the  year  took  its  designation  from 
him, — the  archon  eponymut.  who  was  also  constituted 
a  sort  of  state  protector  of  those  who  were  unable  to 
defend  themselves.  The  Franks,  liombards,  and 
Saxons  appear  to  have  been  jeoloub  of  judicial  author 
ity,  and  averse  to  removing  what  concerned  a  man't 
private  right  out  of  the  hands  of  his  nnghbors  and 
equals ;  eveir  ten  families  are  supposed  to  nave  haS  a 
magistrate  of  their  oini  election,  the  tything  man  of 
England,  the  decanus  of  France  and  Lombardy.  The 
decanus  was  the  lowest  species  of  judge. 

See  Blackstone's  ComnmtaHtt,  1825:  Gowel,  Lou  Did^ 
1717:  Oeldart's  HaUiftut  <m  the  Civil  Lato,  1836;  TTttiUTn, 
Middle  Agea. 

MAGLIABECHI,  Antonio  (1633-1714),  one  of 
the  most  remarkable  bibliophiles  of  his  time,  was  bora 
at  Florence,  October  28,  1633,  and  followed  the  trade 
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of  a  goldsmith  until  1673,  when  he  receired  the  ap- 
pointment of  librarian  to  the  grand-duke  of  Tuscany, 
a  post  for  which  he  had  qualified  himself  by  his  vast 
stores  of  self-acquired  learning.  He  died  on  July  4, 
1714,  bequeathing  his  large  private  libraiy  tothe  grand- 
duke,  who  ID  turn  haniud  it  over  to  uie  dty.  See 
Libraries,  vol.  xiv.jip.  629,  550. 

MAGNA  CUARTA.  See  Chabteb,  and  Eng- 
land, vol.  viii.  pp.  276,  277. 

MAGNA  GKMCIA.  See  GBiEoiA. 

MAGNESIA,  in  anoent  geography,  waa  tJie  name 
of  two  dties  in  Asia  Minor,  both  of  oonsidezaUe  in- 
terest and  importance. 

(1)  A  city  of  Ionia,  situated  on  a  small  stream  flow- 
ing into  the  valley  of  the  Mseander,  whence  it  was 
commonly  called  Magnesia  ad  Mseandrum.  It  was 
distant  120  stadia  or  15  Roman  miles  from  Miletus, 
and  rather  less  from  Ephesua.  Accoiding  to  tradition, 
as  weU  08  the  similarity  of  names,  it  was  founded  by 
a  body  of  colonists  &om  the  Thessalian  tribe  of  the 
Magnetes,  with  whom  were  associated,  aoctwding  to 
Stnboj  some  Cretan  seitlets.  Itwss  thnsnot  propeily 
an  louo  city,  and  for  this  reason  apparently  was  not 
included  anumg  the  dties  of  tho  Ionic  league,  though 
superior  in  vcnlth  and  prosperity  to  most  of  them, 
except  Ephesos  and  Miietus.  It  was  indeed  taken 
and  destroyed  by  the  Cimmerians  in  their  irruption 
into  Asia  Minor  (about  660  B.C.),  but  was  soon  afler 
rebuilt,  and  gradually  recovered  its  former  prosperity. 
It  was  one  of  the  towns  assigned  Artaxerxes  to 
Themistodes  for  his  support  in  his  exile,  and  there  the 
latter  ended  his  days  (449  B.c.)-  In  later  times  it  was 
chiefly  noted  for  its  temple  of  Artemis  Leucophr>'ne, 
which,  according  to  Stiabo,  surpassed  that  at  Ephesus 
in  the  beauty  of  its  architeoture,  though  inferior  to  it 
in  axe  and  wealth.  The  renuuns  of  this  temple,  as 
well  as  of  the  ancient  city  ac(ioining  it,  are  still  extant, 
and  have  been  lud  open  oy  recent  excavations.  They 
are  described  by  M.  Texier  {Atie  Mineure^  vol  iii.). 
Bfagnena  oontinued  under  the  kitigs  of  Pergamnm  to 
be  one  of  the  most  fioorishing  cities  in  this  part  of 
Asia,  but  appears  to  have  gradually  declined  under  the 
Roman  empire,  and  its  name  disappears  from  Idstory, 
though  its  continued  existence  is  attested  by  ooins  as 
late  as  the  time  of  Gallienus. 

(2)  A  citj;  of  Lydia,  about  40  miles  northeast  of 
fimyr^  which  stood  on  the  southern  bank  of  the 
river  Hermos,  at  the  foot  of  Mount  Siwlns,  from 
which  droumstanoe  it  was  often  called  for  oiatinction's 
flake  Magnesia  ad  Sipylum.  It  is  probable  from  its 
name  that  it  was  founded,  like  the  city  of  the  same 
name  in  the  valley  of  the  Meander,  t>y  Magnesian 
colonists  from  Thessaly ;  but  we  have  no  authority  for 
the  fact.  Nor  is  any  mention  of  the  town  found  in 
history  till  190  B.O.,  when  the  Syrian  king,  Antiochus 
the  Great,  was  defeated  under  its  walls  by  the  Roman 
consul  L.  Scipio,  who  derived  from  his  success  in  this 
campaign  the  sumameof  Asiaticns.  Magnesia  became 
a  city  oi  importance  under  the  Roman  dominion,  and, 
thoi^h  neariy  destroyed  by  an  earthquake  in  tho  reign 
of  3%erius,  was  restored  by  that  emperor,  and  eon- 
tinned  to  flourish  throiwhont  the  .period  of  we  Roman 
empire.  It  was  one  or  Uie  few  towns  in  this  part  of 
Asia  Minor  that  retained  its  prosperity  under  the 
Turkish  rule ;  and  Manisa  {g.  v.)  is  at  the  present  day 
a  large  and  flourishing  town  with  consideraole  trade. 

MAGNESIUM,  a  metallic  element  (^mbol  M^;) 
forming  a  basic  oxide  '^magnesia,"  MgO,  which  m 
some  form  or  other  is  universally  disseminated  through- 
out the  whole  of  the  .earth's  crust,  apart  from  the  lar^c 
massra  of  mineral  consisting  essentially  of  magnesia 
compounds.  This  accounts  lor  the  presence  of  at  least 
traces  of  magnesia  in  the  ashes  of  all  plants  and  ani- 
mals, and  fur  its  presence  in  almost  all  natural  waters. 
Ill  these,  however,  it  in  general  is^  present  only  as  a 
quasi-contamination  of  the  lime;  in  certain  mineral 
waters,  on  the  other  hand,  known  as  bitter  waters  (as 
ihose  of  Epsom,  Sedlitz,  PtiUna),  sulphate  of  mag- 


nesia forms  the  principal  solid  component  All  nadve 
chloride  of  sodium  is  accompanied  by  magnesia  salts, 
including  the  cases  of  salt-spring  and  of  ocean-water, 
the  latter  containing  about  0.21  per  cent  of  magnesia 
as  sulphate  and  chloride. 

Of  magnesium  minerals  we  may  name  the  follow- 
ing: 

A.  Silicates. — (1)  Olivine,  SiOi.2MgO,  ooeauonaily 
met  with  in  tnuispareut  crystals  ("ontywlite"),  but 
more  frequently  imbedded  as  ui  admixture  in  lara, 
basalt,  and  other  rocks ;  also  in  meteoritea.  (2)  Augite 
and  (3)  hornblende,  both  MgO.SiOt.  The  latter  more 
frequenUy  than  the  former  Toims  independent  rodcs ; 
both  occur  abundantly  as  components  or  more  ordinaiy 
mixed  rocks,  all  basalts  containing  augite  asaprincipu 
component.  (4)  Serpentine.  SiO,2H,0.3(SiO»2MgO) 
+2Aq  (meaning  2HiO  loosely  combined), — a  very  com- 
mon mineral;  there  are  mountain  masses  consisting 
almost  of  it  alone.  In  all  these  silicates,  and  more  es- 
pedally  in  (2)  and  (3),  the  MgO  is  part^  nsplaoed  1^ 
FeO,  CaO,  MnO,  and  other  isomorpoous  oxides,  these, 
latter  not  unfiiequentJy  even  predominating  over  iho 

itself  Th^  names,  in  fact,  represent  gown  <^ 
minerals  compriung  each  numerous  spedes.  Asbest4w 
(so  remarkable  on  account  of  its  exceptional  structure, 
which  lends  itself  for  the  producUon  of  fire-proof  tex* 
tile  fabrics,  paper,  pasteboard,  otc )  must  be  mrationed 
here,  as  some  varieties  fall  under  hornblende,  otliers 
under  chrysotil  (included  in  serpentine).  Mora  purely 
magnesian  are — (5)  talc,  4SiOi.3MgO.^O  (Rammela- 
berg),  and  (6]  meerschaum,  3SiO|.2MgO  +4  (?)  IM) 
(same  authonty). 

B.  Carbonaia. — Of  these  the  most  abundant  are 
the  dolomit^  all  compounds  of  the  carbonates  of  lime 
and  magneda,  a;Ca.(l -aB)MgO.COy,  w[here  x  m^ 
assume  almost  any  value  down  to  sero,  whidi  it  actnally 
hasin''majnM8it«,'*MgOCO>.  Bitter  qwr,  itgOCOb. 
C  ^Bo^™     ^      iaomorphons  with  Icdand  spar, 

0.  Soktble  Salts,  known  chiefly  as  oocniring  in  the 
famous  salt-deposits  of  Stassfurth  in  Germany : — kiea- 
erite,  MgOSOt-HiO  (Epsom ^salt  minus  6H,0);  car- 
nallite,  MgCl).KCl+6H,0;  kainite.  a  hydrated  com- 
pound of  chlorides  and  sulphates  of  magnedum  and 
potassium. 

Any  of  these  minerals  may  be  used,  and  A  (4),  B, 
and  C  are  actually  used  for  the  preparation  oi  mag- 
nesium compounds.  Starting;  from  mwnedte.  we  need 
only  sul^ect  it  to  gentle  ignition  to  obtain  ibe  oxide 
M^O treatment  with  dilute  snlphnrio  or  muriatio 
acid  produces  die  sulphate  (£psou  Salt,  q.v.)  or  the 
chbnde,  as  a  solution,  contaminated  in  general, — 
chiefly  with  iron,  also  with  alumina,  and  perhaps  lime. 
The  two  former,  after  peroxidation  of  the  iron  by  chlo- 
rine, may  be  eliminated  by  digestion  with  powdered 
ma^eute,  and  filtered  off.  The  acidified  muriate  so- 
lution, on  evaporation  and  cooling,  deposits  transparent 
crystals^  MgClj.6H,0j  veiy  hygroscopic,  very  readily 
soluble  in  water,  and  (like  the  anhydrous  salt)  soluble 
aJso  in  alcohol  When  dehydrated  by  heat  it  loset 
add  (HCl),  so  that  the  residue  is  largely  eontamiinated 
with  o^hlorides,  MgCl,.a:MgO.  Certain  of  these  are 
industrially  important  as  cements,  uhkI  by  dentists  and 
otherwise.  A  concentrated  solution  of  the  chloride, 
made  into  a  paste  with  the  ignited  (COi;&ee)  oxide,  inm 
few  hours  hardens  into  a  stone  susceptiUe  of  polishing 
(Sorcl).  To  prepare  the  anhvdrous  chloride,  the  ays- 
tall  i  zed  or  dissolved  hydrated  salt  is  evaporated  with 
sal-ammonia  to  dryness,  and  the  residue  (a  stable 
double  ^t)  is  ignited  in  platinum.  Pure  chloride, 
MgCli,  remains  as  a  clear  liquid,  solidifying  on  cooling 
into  a  compact  aggregate  of  flexible  crystal-leaves  of  a 
mother-of-pearl  lustre.  From  the  chloride  the  metal 
can  be  produced,  either  by  electrolyzing  the  ftised  sub- 
stance, or  (more  conveniently)  by  Caron  and  DeviBe's 
method :  000  grammes  of  the  chloride,  480  grammes 
of  powdered  fluor-spar,  and  230  grammes  of  finely  aaU 
up  sodium  are  mixed,  and  thrown,  small  portions  at  a 
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time,  into  a  red-hot  crucible,  ^hich  is  then  well  cot- 
cied.  When  the  reaction,  which  is  violent,  is  over, 
the  contents  are  well  sUrred  with  an  iron  rod  to  cauBo 
the  small  metiQ-beads  to  tiaite  into  bigeer  lumps,  which, 
after  oooUng,  are  picked  from  the^iroken-up  maas. 
SonflUdt  (who  alon^  with  MeUor,  was  the  first  to 
prepare  mapnesium  industrially)  suhstitutee  for  plain 
MgCli  the  douUe  chloride  of  potaauum  and  magnesium, 
obtaiiuble  qmthetifldly  from  the  hydrated  components 
without  the  use  of  Nl-anunwiao,  or  simply  by  ignition 
of  pme  eunulfite.  Topnzifytfae  onidemetal  Sonstadt 
MM  Nc^w  distil  it  "  per  deaoensum  "  out  of  an  iron 
carnoUe  provided  with  a  inpe  pienang  the  bottom  and 
reaching  up  to  almost  the  lid ;  an  atmoflphere  of  ooal- 

Ss  u  eetauished  to  prorent  ozidatioD  m  the  metal  in 
is  (^(tenUm,  as  abo  in  the  Babsequent  eudng  of  the 
ineoL 

The  metal  magneniun  has  the  color  of  silver,-  and 
remains  nnchaaged  in  dry  air ;  in  ordinary  ur  it  tar^ 
nishes  a  little  more  readily  than  sino  does.  It  is  mal- 
leable and  ductile,  but  has  little  tenacity.  The  spedfio 
gravity  is  1.75;  thus  it  is  oonsiderabl^  lighter  than 
«T«i  aluminium,  whom  ipedfio  gravity  is  2.6.  It 
Aim  and  distils  at  about  the  mm  temperatores  as 
UDO.  It  is  generally  sold  in  the  form  of  thin  ribbon, 
being  used  for  the  easy  production  of  highly  intense 
Ught  The  ribbon  kindles  readily  in  a  candle-flame, 
and  then  continues  bnmiDg  most  intensely  by  itself,  the 
solid  oxide  produced  radiating  out  abundant  light.  A 
wire  0.3  millimetre  (>=  .012  inch)  thick  gives  out  the 
lij^t  of  74  Btearine  candles  weighing  100  grammes 
(iib  avoirdupois)  apieoe(Bun8en  and  BoBooe}.  It  used 
to  be  emploved  for  photographing  at  night,  but  is  now 
superseded  by  the  electric  light  Magnesium  has  the 
exceptional  property  of  oombining  (at  a  bright  red  heat) 
directly  witli  nita)^  gas  into  aIaN)  (Briegleb  and 
Geotaer),  a  greenuPbrydtow  powder,  which,  when 
heated  in  steam,  yiddi  magnesia  and  ammonia^  NH.. 

Of  magnesium  salts  the  moot  important  is  the  stu- 
phate^  Epsom  Saut  (^.v.)  Hob  ult  serves  as  a  raw 
nalenal  for  the  prepanlwn  of  two  or  three  medidnally 
unpoxtant  subetuioeB,  espedallf  magnesia  alba.  Whea 
epeoB  salt  solution  is  precipitated  by  carbonate  of 
soda,  the  salt  MgOCOj,  mrat  formed,  loses  carbonic  add 
and  takes  up  water,  forming  a  precipitate  of  the 
apiffoxiniate  oompontion  3MK!Oi.1VIg(0H)|-l-2  to  3 
times  HiO.  When  prepared  oy  cold  precipitation  it 
furms  a  very  light,  when  in  the  heat  a  somewhat 
dcoser,  white  powder  (magnesia  alba  levis  and  ponde- 
luaa).  This  substance  bolos  an  important  position  in 
the  history  of  chemistry)  having  served,  in  the  hands  of 
Bhck,  to  prove  finally  Uie  individual  existence  of 
magnesia  as  something  disdnot  from  lime,  and  helped 
him  in  establishing  the  true  relation  between  **  caps- 
dc"  and  "mild"  alkalies.  Before  his  time  the 
'*cansticity  "  was  supposed  to  go  into  the  "mild" 
flubstance  nvm  the  fire ;  Black  showed  that  it  is  owing 
to  the  loss  of  a  ponderable  substance,  which  he  called 

fixed  air,"  that  is,  carbonic  acid.  It  was  in  this 
memorable  research  that  for  the  first  time  in  cbemistiy 
the  balance  was  used  for  Uie  precise  det«mination  of 
quantitative  relations. 

Magneua,  the  oxide  MgO,  is  prodooed  by  the  gentle 
ignition  of  magnesia  alba.  It  is  a  white  powder,  ab- 
aolatdy  infusiole  and  non-volatile,  and  not  redudble 


b^  charcoal,  and  is  used  medicinally.  The  gently  ig- 
nited  oxide  combines  very  slowly  with  water  into  the 
practically  insoluble  hydrate  MgO.HiO.  Magneiua 
when  boiled  with  sugar-water  dissolves  into  a  solution 
of  saooharate,  and  in  this  fonn  is  sometimes  adminis- 
tered medicinally  in  lieu  of  plain  magneua.  Magneua 
alba  (also  the  normal  carbonate)  dissolves  rather 
largely  in  carbonic  acid  water.  According  to  JK. 
Wagner,  one  part  of  MgOCOs  dissolves  in  760  parts 
of  water  saturated  by  carbonic  acid  under  1  atmosphere 
presstire.  Under  6  atmospheres  pressiue  it  requires 
only  76  parts  of  carbonic  add  water  for  its  solution. 
Dinneford's  "fluid  ma^:nena"  is  a  solution  of  sucfa 
bicarbonate  of  magnesia.  The  bicarbonate  solution, 
whoi  allowed  to  stand  in  air,  deponts  cnstala  of  hy- 
drated  nramal  carbonate,  MgCOi+3  or  3H|0. 

Manwsia  inrepatations  play  a  great  part  in  th»apeii- 
tioB.  Th9  oxide  and  basic  carbonate  (also  the  dis- 
solved forma  of  saocharate  and  bicarbonate)  are  used  in 
small  doses  as  anti-acids,  in  larger  ones  as  very  mild 
purgatives,  for  children  more  especially.  For  the  lat- 
ter purpose,  however,  the  sulphate  is  generally  pre- 
ferred as  acting  far  more  energetically.  The  nauseous 
bitter  taste  of  the  salt  can  be  concealed,  to  some  ex- 
tent, by  addifieation  of  its  solution  wiUi  dilute  sol-- 
phurio  acid.  Oitrate  of  magnesia,  being  exceptionally 
tree  of  the  "  Bittererde"  taste,  was  introduced  some 
thirty  years  ago  by  the  French  as  a  pleasant  substitute 
for  Epsom  salt,  and  it  has  since  come  much  into 
fashion  evei^here,  although,  weight  for  weight,  it  is 
far  less  efficient  than  the  sulphate.  The  preparation 
of  dry  soluble  dtrate  oflfering  difficultiesj  the  French 
orijnnally  dispensed  it  exclusively  in  the  dissolved  form 
of^'Limonade  au  dtrate  de  magn^ic,"  a  flavored, 
deddedly  add  solution  of  the  salt,  rendisred  efierves- 
cent  by  addition  of  some  bicarbonate  of  soda  immedi- 
ately before  coricing  up.  In  England  it  is  generally 
preferred  to  ofTer  the  dry  ingredients  <^  the  limon- 
ade  '*  in  the  form  of  "grantuar  effervescent  dtrate  of 
magnesia. ' '  Magneda  alba  is  pounded  up  with  an  ez- 
oess  of  dixio  add  crystals  and  a  few  drops  of  water  to 
produce  a  paste  of  amorphous  add  dtrate,  which  is 
dried  at  a  temperature  below  30°  C.  At  higher  tem- , 
peratures  the  salt  would  pass  into  a  ciystalline,  iasolu- 
blej  and  consequently  ihorapeutieally  valueless  modifi- 
cation. The  citrate  is  mixed  with  bicarbonate  of  soda, 
dtrio  add,  and  sugar,  made  into  a  "dough"  with 
alcohol,  granulated,  and  dried.  The  granules,  when 
thrown  into  water,  dissolve  with  effervescence.  We 
must  not  omit  to  state  here  that  much  of  what  is  sold 
under  the  name  is  a  mere  concoction  in  which  Epstnn 
salt  figures  as  "  dtrate. " 

To  test  a  solution  for  magnesia,  remove  whatever 
can  be  precipitated  by  m^ns  of  sulphuretted  hydrogen 
or  sulphide  of  ammonium*^  then  diminate  lime, 
baryta,  and  strontia  by  predpitation  with  carbonate  oi 
ammonia  in  the  presence  of  sal  ammoniac.  The  mag- 
nesia remains  dissolved,  and  can  be  precipitated  (uid 
detected)  by  addition  of  phosphate  of  ammonia  (or 
soda)  and  free  ammonia  j  the  salt  P0«MgNI^.6H,0 
gradually  separates  out  as  a  crystalline  precipitate. 
This  methoa  of  course  fails  when  the  magnesia  is 

E resent  from  Uie  first  as  |>hosphate ;  but  we  cannot 
ere  enter  into  a  consideration  of  this  or  any  other  ex- 
ceptionally difficult  case.  (w.  D.) 


MAGNETISM. 


THE  word  magnetism  is  derived  from  the  Greek 
word  /tAymj  which  was  applied  to  an  ore  of  iron 
D^fi^fog  possessing  a  remarkable  attractive  power 
of  the  word  for  iron,  and  supposed  to  have  been  ori^- 
"••^  nally  found  near_  tiie  town  of  Magneda,  in 
Lydia.'  Thus  Lucretius  writes : — 

1  GQbert,  De  MagneU,  lib.  L  ebap.  U.,  uyi,  "  UagnesU  ad  Me- 
arnlnim  ;■■  bat  It  li  uncerudn  wbnlier  thto  or  Hagnesia  ad  Slpy- 
loai  ]■  meant. 


Qaera  Kagoeta  voeantpatHo  de  nomine  Qrall, 
Magnetiim  qnia  fit  patriis  fn  flnibns  ortns. 

This  name  is  said  by  Plato*  to  have  been  given  to  it 
by  Euri])ides,  and  he  adds  that  most  call  It  the  Hera- 
cfcan  stone.  It  is  needles.s  here  to  critidse  the  above 
or  ot  her  derivations  that  have  been  given  for  the  word ; 

'Hp»A«iavt/'>>i.  ^D).  See  Munro'n  iMcreOtu,  vol.  i.  p;662. 
otiier  uiune  la  from  Ueiaclea  iu  L-ydia. 
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we  meroly  remark  that  it  is  now  applied  to  al}  the 
lAenomena  tdndred  to  that  which  first  drew  attention  to 
the  magnetic  iron  ore,  viz. ,  a  aelecUve  attraction  for  iron. 

Id  the  follovring  article  we  shall  give,  in  the  first 
plaoe,  a  sketch  of  the  Icadine  phenomena  of  strongly 
magnetic  bodies.  We  shall  then  describe  a 
JJ^^  provisional  theoi7  sufficient  to  render  a  gen- 
eral account  of  these  phenomena,  an^  shall 
afterwards  proceed  to  render  this  theory  more  precise, 
to  develop  it  to  its  necessaiy  ooocluaons,  and  to  com- 
pan  these  with  experiment,  indicating  where  the 
theory  is  uther  inoonreot  or  inoomDleto.  Then  we 
liscuss  the  paramagnetic  and  diamagnetio  proper- 
ties of  all  bodies,  as  expounded  by  Farachqr ;  an  ao- 
oonnt  will  be  given  of  the  connection  between  the  mag- 
netic and  the  other  physical  properties  of  bodies; 
and,  lastly,  we  shall  endeavor  to  give  some  idea  of  the 
different  physical  theories  that  have  been  proposed  in 
order  to  give  something  more  than  a  mere  short-hand 
noord  or  tlie  &ct8  <^  oDserration. 

Leadinq  Phsnomxna. 

It  appears,  from  what  Lucretius  says  in  the  passage 
ifagQ^e  above  quoted,*  that  tho  Greeks  and  Bomans 
teovlcdg*  were  aware,  not  only  that  the  loadstone,  or 
J^J""  magnetic  iron  ore,  attracted  iron,  but  also 
that  it  endued  iron  in  contact  with  it  with 
its  own  peculiar  property.  Thus  an  iron  ring  will 
hang  suspended  bv  the  attraction  *of  a  loadstone,  and 
from  that  ring  anotiier,  and  so  on,  up  to  a  certain  num- 
ber, depending  on  tho  power  of  the  stone  and  the 
w^ht,  etc,  m  the  rings.  They  were  also  aware  that 
the  attraotion  was  confined  to  iron,  or  at  all  events  was 
not  in^scriminate,  and  that  it  was  not  destroyed  by 
the  intervention  of  other  bodies,  such  as  brass,  between 
tlie  magnet  and  the  iron.  It  appears,  too,  from  the 
paasage— 

Fit  qaoqnaat  a  l^idehoelbrrl  natnra  noedat 
laterdom,  ftigere  atqne  sequi  oonmeta  viola^n,  eto. — 

that  they  had  an  idea  that,  under  certain  drcumstan- 
stances,  the  attraction  might  be  replaced  by  a  repul- 
non.  14  however,  we  understand  aright  the  latter 
part  of  lAioretius's  somewhat  obscure  description  of 
what  seems  to  have  been  an  actual  experiment  of  his 
owUj  this  notion  was  in  reality  a  hasty  generalization, 
not  justified  the  observed  facts.'  In  any  case  there 
seems  no  warrant  for  assumin^^,  as  some  have  done, 
that  the  ancients  had  any  definite  conception  of  mag- 
netio  polarity. 

What  they  wanted  in  definite  experimental  knowl- 
edge they  supplied  by  an  abundant  use  of  the  imagi- 
nation. We  are  told,  for  instance,  that  the  magnet 
attracts  wood  and  fleshy  which  was  certainly  beyond 
their  powers  of  observation  ;  that  it  is  effective  in  the 
cure  of  disease  j  that  it  affects  the  brain,  causing  mel- 
ancholy ;  that  It  acts  as  a  love  philtre ;  that  it  may  be 
used  in  testing  the  chastity  of  a  woman  ;  that  it  loses 
its  powerwhcn  rubbed  with  garlic,  but  recovers  it  when 
treated  with  goat's  blood ;  that  it  will  not  attract  iron 
in  die  presence  of  a  diamond,  and  much  else  that  was 
ea^rly  copied  by  the  wonder-loving  writers  of  the 
Middle  Ages. 

The  science  of  magnetism  made  no  real  progress  till 
.  the  invention  of  the  mariner's  compass, 
ffm^wflc  The  early  history  of  this  instrument  is  veiy 
Kience.  obscure.  Accomin^  to  some  authorities  it 
was  invented  in  Chma,  and  found  its  way 
into  Europe  probably  through  Arabian 
sources.  The  light  thrown  by  recent  researches  on  the 
literature  of  the  Chinese  has  apparently  thrown  doubt 
upon  their  claim  to  this'  invention,*  although  .the 
knowledge  of  the  loadstone  and  its  attractive  property 
may  have  been  older  among  them  than  even  among  the 

1  Bk.  vl  lln«  906  *g.,  and  KHZ  tq.;  ounp.  Plato,  Jon,  W  lupra, 
whom  there  Is  reuoa  to  tlilnk  he  is  qaouiw. 
»  See  below,  p. 

■  See  MjUleiiduiir.  2.  D.  X.  O.,  sxzv.  *«. 


Greeks.  The  first  auoounts  of  the  compass  in  Europe 
go  back  to  the  12th  oentuiy,  and,  although  the  instru- 
ment desmbed  is  v«y  rough,  it  is  uot  spoken  of  as  a 
new  invention.  In  its  earnest  form  it  seems  to  hava 
consisted  comply  olF  an  iron  needle  which  was  touched 
with  the  foadstone  and  placed  upon  a  pivot,  or  floated 
on  water,  so  that  it  could  turn  more  or  less  finely.  It 
was  found  that  such  a  needle  came  to  rest  in  a  position 
pointing  approximately  north  and  south  (some  accounts 
say  east  and  west,  in  which  case  there  must  have  been 
a  cross-pieee  on  the  needle  to  indioate  what  was  proba- 
bly the  important  direction  fiw  the  marinear).  As  these 
oompassra  were  made  of  iron  (steel  was  not  usod  till 
much  later),  and  were  jnohably  ill-pivoted,  they  must 
have  been  very  inaocnrate :  and  the  difficulty  01  usiuff 
them  must  have  been  much  increased  bv  the  want  of 
a  card,  which  was  a  later  addition  made  apparently 
by  the  Dutch. 

It  is  unneceesaiy  to  enter  into  more  detail  here  re- 
specting the  early  history  of  the  compass,  as  the  mat- 
ter has  heen  vety  fully  treated  in  the  article  Compass.  * 
We  j)rooeed  therefore  to  show  the  bearing  of  the  in- 
vention upon  ^e  science  of  magnetism.  It  will  at  once 
be  seen  that  it  inTtdvea  two  aoientifio  discorwieB  uf 
oapital  importuioe fint,  ^at  the  loadstone  oan trans- 
mit to  iron  with  which  it  comes  in  contact  a  permaneot 
property  like  its  own ;  and.  secondly,  that  a  loadstone 
or  ma^petif  suspended  freely  will  tumso  thatacertun 
direction  in  it  assumes  a  fixed  position  relative  to  the 
geoe^raphical  meridian,  a  certain  part  of  the  magnet 
turmng  always  towards  the  north,  and  the  part  oppoate 
towards  the  south.  These  opposite  parts  of  the  mag- 
net are  called  its  "poles." 

To  fix  our  ideas  we  shall  describe  a  process  by  which 
we  might  definitely  determine  this  direction 
in  the  magnet.    Following  the  example  of  _if^*f^ 
Gilbert,  M  na  oonudw  a  si^erioal  magneL  p^Emua- 
Our  reason  for  dealingwitlL  this  form  in  tiie   ir  deOiwii. 
flnt  instance  is  to  make  it  perfectly  dear 
that  the  phenomena  depend  essentially  on  sometliing 
apart  from  the  form  of  the  body.    We  shall  suppose 
that  the  magnet  is  homoijeneous  as  to  its  mass,  so  that 
its  centre  of  gravity  coincides  with  its  centre  of  figure. 
Suspend  this  spherical  magnet  by  a  fine  thread  of  an- 
twisted  silk,  attached  to  any  point  of  its  surface,  say 
P.   After  the  majniet  has  come  to  rest,  mark  the  ver- 
tical plane  through  the  centre  which  falls  in  the  geo- 
graphical meridian ;  this  may  be  done  by  tTacing  a  gtteat 
circiei)n  the  surface  of  the  magnet  Next  find  the  point 
in  which  the  vertical  through  P  cuts  the  surface 
again,  and  suspend  the  magnet  by  P',  again  marking 
tho  plane  which  fidk  in  the  meridian.   Now,  find  the 
plane  which  bisects  the  acute  Migle  between  the  two 
former  planes,  mark  it  by  a  great  circle,  and  call  it  the 
axial  plane  of  P.    If  we  thus  find  the  axial  planes  of 
any  number  of  points,  we  shall  find  that  they  all  inter- 
sect in  one  common  kne  passing  through  the  cetitre  of 
the  sphere.    We  may  call  thisline  the  "  axis  "  of  the 
magnet    Let  us  mark  the  points  where  it 
cuts  the  surface;  we  may  call  these  the  ^^'^^ 
"poles"  of  the  magnet   We  shall  then 
obsen'c  that,  however  we  suspend  it,  the  magnet  will 
always  come  to  rest  so  that  the  vertical  plane  tbropgh 
tho  axis  makes,  a  definite  angle  with  the  meridian. 
This  angle  (6)  is  called  the    declination"  (also,  by 
sailors,  the  "variation  ") ;  it  varies  from  plaoe  to  place, 
and  from  time  to  time,  but  very  alowlj',  so  that  through* 
out  a  limited  area  of  the  earth's  surface,  and  for  a 
limited  time,  it  may  be  regarded  as  oonstant.' 

*  It  may  be  mentioned  that  the  MatemcDt  that  Peter  Adalger, 
In  a  letter  written  InlS96,  mentions  the  magQetlcdMlliiatlon,  ap- 
pears to  be  a  mistake,  arising  from  the  mlKtianscrfptlODtrfaUtUi. 
Bee  Wenckebach,  quoted  by  L&mont,  UaiuSmehdei  ilagtietiMmut, 
p.  449.  The  passage  from  Are  Frotle,  quoted  bj  Hansteen,  and 
alluded  to  In  ULtt  edition  of  tbis  encycmpfBdta,  appeanalaO'to  be 
of doul>tfiil antiquity.  See  Pofnrendnrlf,  HaiehiehU der P/iytfi,p.n. 

■  For  the  early  obKrvatlouu  un  the  deciluatluu  the  reader  u 
ferred  to  the  treatment  of  the  Hubject  of  lerre^trlal  mofsetitzo  1b 
the  article  MrrEOROLOOY.  Attbeprcscnttime  the  dccUnatloiiaA 
Green vlch  U  a  little  over  18° ;  at  Edluburgh  ii  would  be  about  IT 
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One  end  of  the  axis  alvays  turns  norlLwardB,  and 
the  other  always  boathwards ;  \re  shall  call  the  former 
the ' '  north ' '  and  the  latter  the  ' '  south  pole, ' '  although, 
for  reasooa  to  be  afterwords  explained,  it  would  be 
more  appropriate  to  invert  the  order  of  these  namea. 
Henceforth  the  vertical  plane  in  which  the  axis  of  the 
uuuM*  Biagnet  comes  to  rest  will  be  called  the 
SiliSSn  magnotic  meridian,  and  the  two  horizontal 
diieotioDB  in  this  plane  magnetia  north  and 
munetio  sondi  respcoUvely. 

It  must  be  carefully  noticed  that  there  is  a  certun 
UDOunt  of  arbitrariness  in  our  definition  of  the  axb  and 
polefl  «  magnet  In  reality  it  is  only  the  diroction 
of  the  Hus  that  ia  fixed  in  the  Sod^,  and  not'ita  absolute 
pomtioD.  This  will  be  made  plam  if  we  repeat  all  our 
experiments  with  the  spherical  magnet  after  fastening 
to  it  «  piooB  of  wax  or  other  non-magnetic  body,  so  as 
to  leave  ita  magneUo  properties  unchanged,  but  to 
throw  its  centre  of  gravity  out  of  the  centre  of  figure. 
Kveiythin^  will  fall  out  as  before,  only  the  axial  pianos 
of  the  different  points  of  suspension  will  now  meet  in 
A  line,  parallel,  it  is  tms,  to  the  axis  determined  before, 
bnt  passing  through  the  new  centre  of  gravity.  In  point 
of  fact,  therefore,  we  might  choose  any  point  in  the 
body,  d  raw  a  line  throng  it  in  the  proper  diroctloD, 
and  call  this  the  axis.  Hereafter  wo  shall,  unless 
the  contrary  is  stated,  draw  the  axis  through  the 
centre  of  gravity  of  the  body,  or  through  its  centre 
of  figure  if  it  has  one ;  and  we  define  the  iwlos,  for  the 
present,  as  the  points  in  which  the  axis  cuts  the  surface 
of  the  magnet,  suppocdng,  as  will  bo  generally  the  case, 
that  the  fine  outs  the  sui&oe  in  two  points  and  no 
mor& 

Having  now  obtained  a  definite  idea  of  the  axis  of  a 
magDOt,  and  seen  that  it  has,  in  the  first 
SSS^''  inBtance  at  least,  nothing  to  do  with  tho 
external  form  of  the  bo^,  let  us  proceed 
to  make  an  artificial  magnet  of  the  particular  kind 
usually  called  a  "  magnetic  needle."  and hricfiy  examine 
iu  properties.  Take  a  tolerably  thin  flat  piece  of 
pret^hard-tompcred  steel,  of  the  elongated  s^metri- 
cal  iorm  NS  shown  in  fig.  1.  Wb  suppose  it,  in  the 
fint  place,  in  an  nnmagnetie  condition.  Let  it  be 
pierced  by  a  well-turned  axis  ab,  passing  accurately 
through  its  centre  of  gravity,  and  perpendicular  to  its 
plane,  so  that,  when  the  axis  is  placed  on  two  horizon- 
tal knife  edges,  the  needle  will  rest  in  any  position  in- 
differently. Further,  let  four  very  Bmal)  hooks,  c,  d, 
«,  bo  attached,  two  (e,  d)  to  the  ends  of  the  axis,  and 
<rthcr  two  («,  /)  to  the  edges  of  the  noodle  in  a  line 
perpendicular  to  NS.  Now  rub  the  half  of  the  needle 
towards  N  with  the  nath  pole  of  the  spherical  magnet 
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whoae  properties  we  have  just  discussed,  beginning  the 
stroke  at  tne  middle  and  ending  it  at  the  point  of  the 
needle  and  for  symmetiy 's  sake  let  us  do  the  same  to  the 
other  side  of  the  needle,  and  then  repeat  this  process  with 
the  wnth  pole  of  the  sphere  on  the  other  half  towards 
8.  Let  US  examine  the  properties  of  the  needle  thus 
**  magnetised."  If  we  suspend  it  first  hy  the  hook  e 
and  then  by  the  hook  (2,  we  shall  find  that  in  both 
the  line  joining  NS'  makes  very  nearly  the  same 
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angle  with  the  geo^phtcal  meridian.  Hence  die 
magnetic  axis  must  lie  in  a  plane  through  NS  perpen- 
dicular to  the  plane  of  the  needle.  A  similar  experi- 
ment with  the  two  hooks  &/wiU  show  that  the  mag> 
notic  axis  lies  approximately  in  the  plane  of  the  strip, 
which  we  may  suppose  for  tho  present  to  be  infinitely 
thin.  Hence  the  maj^ctio  axis  may  be  taken  to  be 
coincident  with  the  Ime  NS  joining  the  points  of  the 
needla  This  ooinddenoe  is,  however,  in  general  only 
approximate,  and  in  delicate  measurements  ooirections 
have  to  be  made  on  that  teoount,  of  which  more  here- 
after. If  we  now  mount  our  manietizcd  ncedlo  on  a 
piece  of  cork  or  two  straws,  and  float  it  in  a  bann  of 
water,  or  replace  its  axle  by  a  small  cap  and  set  it  on  a 
pivot,  we  have  the  mariner  s  compass  m  its  early  form. 
We  shall  call  it  a  magnetic  needle,  to  distinguish  it 
from  the  more  elaborate  compa.ss  of  the  present  day. 
A  &vorite  way  of  showing  the  directive  property  of  a 
magnet  described  by  Gilbert,  ia  to  magnetize  a  sewing- 
neeolo,  and  lay  it  very  gently,  by  moans  of  a  fork  of 
wiro,  on  the  surface  of^water ;  it  will  float  and  turn  un- 
til it  takes  up  its  position  in  the  magnetic  meridian. 

A.  needle  mounted  in  this  way,  so  as  to  have  great  free* 
dom  to  move  In  a  h(vismtal  plane,  Is  of  great  nae  in  mag- 
netic experiments.  011bertoallslta"veTsoriam.''  When 
very  delicate  applications  are  In  view,  the  point  of  the 

Eivot  on  which  it  is  mounted  most  be  very  hard  (Bar  of 
ud-tempetod  steel  or  iridium),  and  the  cap  sboolu  be 
fitted  with  an  agate  or  other  liazd  stone  having  a  polished 
cavity  of  the  form  of  a  blunted  cone  to  receive  the  pivot. 
A  still  better  arrangemcut,  also  used  by  Gilbert,  is  to  sns- 
pend  a  short  and  very  light  pioce  of  steel  wire—a  fine  sew- 
ing needle  may  be  used— by  means  of  a  single  fibrejif  silk. 
The  most  delicate  arrangement  of  allis  to  nae  one  of  Hz 
W.  Thomson's  light  galvanometer  mlrron  with  the  mag- 
nets attached,  and  follow  its  movements  by  means  <rf  tnus 
lamp  and  scale  as  usuaL  See  OALTAVOKCiza. 

Such,  with  as  much  of  modem  aocorat^  imported 
into  them  as  was  necessary  for  clearness  of  exposition, 
wore  the  &ct8  magnetism  as  known  up  to  the  be- 
ginning of  the  16th  century. 

Anouier  experiment  iri  th  our  magnetised  needle  will 
enable  us  to  describe  the  next  important 
magnetic  discovery.  In  ita  unmagnetized  ^^SSe^Z 
condition  the  needle  rested  indifierently  in 
an^  poeitton  when  its  axis  was  placed  on  two  horizontal 
knife  edges.  In  the  magnetized  state  this  is  no  longer 
the  case.  The  axis  of  the  needle  now  takes  up  a  fixed 
position,  with  its  nOTth  end 
pointing  downwards  (fig.  2),  and 
if  disturbed  will  osdllate  about 
that  jMJsitioo,  and  finally  settle 
into  It  anin.  The  angle  which 
the  axis  NS  makes  with  Uie  hor- 
izon is  least  when  the  plane  of 
the  rotation  of  the  needle  is  in 
the  magnetic  meridian:  the 
angle  (t)  in  this  case  is  called 
the  "dip,"  or  (by  Continental 
writers) the "indination."  Itis 
greatestjviz. ,  90°,  when  the  plane 
of  rotation  of  the  needle  is  verti- 
cal and  perpendicular  to  the  mag' 
nedc  meridiaiL  At  Qreenwiw 
the  dip  is  about  67"  3CK  at  the 
present  time.  If  we  plaoe  the 
needle  with  its  plane  or  rotation 
perpendicular  to  the  line  of  dip, 
the  equilibrium  will  be  indiffer^ 
ent,  OS  it  was  in  all  positions  be- 
fore magnetization ;  but  there 
is  no  other  position  of  the  mag- 
netized needle  for  which  this  is  true. 

The  remu-ks  which  we  made  as  to  variation  in 
space  and  time  of  the  dcclinatiou  apply  also  to  the 
dip.  The  variation  from  place  to  plw»  differs,  how- 
ever, ia  nature  from  that  of  the  declination.  Along 
a  line  running  in  the  neighboriiood  of  the  geographi- 
cal equator,  partJiy  north  and  partly  south  of  it,  the 
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dip  ia  zero.  North  of  this  line,  which  is  called  the 
magnetic  equator,  the  north  end  of  the  needle  dips 
below  the  horizon ;  and  the  angle  of  dip  increases 
as  iTOKO  northwards,  until,  at  a  point  In  the  Hudson's 
Bay  Knitory,  the  needle  dips  with  its  north  pole  ver- 
tically downwards.  South  of  the  magnetic  equator 
the  south  end  dii>8  below  the  horizon*  and  there  is 
again  a  point  in  the  southern  hemispliere  where  the 
south  end  dips  vertically  downwards.  These  points  are 
called  the  *'  magnetic  pues  "  of  the  earth.  Fur  further 
details  on  this  subject  we  refer  the  reader  to  the  dis- 
cnssion  of  terrestrial  magnetism  in  the  article  Meteob- 

OLOGY. 

It  was  in  the  accurate  obser\'ation  of  the  declination 
and  di^  of  the  magnetic  needle  that  the  science  of 
magnetism  arose.'  The  dip  appears  to  have  been  first 
Rartman  obser\-ed  by  Georif  Hartmann,  vicar  of  the 
church  of  St.  Sebaldua  at  Nuremberg 
(1489-1564),  who  seems  to  have  been  in  advance  oi 
his  age  in  m^netical  matters.  In  a  letter'  to  Duke 
Albrecht  of  Pramot  dated  4th  March,  1644,  ho 
writes: — 

"  BflstdM,  I  find  this  also  In  the  maRnet,  that  it  not  only 

turns  from  the  north  and  deflects  to  tbo  east  about  9''  more 
or  less,  as  I  have  reported,  but  it  poiuta  downwards.  This 
may  be  proved  as  follows.  I  make  a  needlo,  a  finger  long, 
which  stands  horinmtally  on  a  pointed  pirot,  so  that  It 
nowhere  Inclines  toward  the  earth,  but  stands  hoiizontal 
on  both  sides.  Bat  as  soon  as  I  stroke  one  of  the  ends 
(with  the  loadstone),  it  matters  not  whidh  end  it  be,  then 
the  needle  no  longer  stands  horizontal,  bat  points  down- 
wards (/SUt  uitUr  tteh)  aon^e  9°  more  or  loss.  The  reason 
why  this  happens  was  I  not  able  to  indicate  to  bis  Eoy&l 
Mi^esty." 

From  this  it  will  be  seen  that  Ilartmann  had  unquea- 
(jonably  obscn'cd  the  tendency  of  the  magnetized 
needle  to  dip.  His  method  of  obacn'ing  is  of  course  un- 
suited  for  measurement,  and  it  is  not  surpri^ng  thuL 
he  cot  a  result  of  9°  instead  of  somewhere  about  70°. 

Xn.  1576  the  dip  was  independently  discovered  by 
Norman.  Robert  Norman,  a  skilful  seaman  and  an 
ingenious  artificer,  according  to  Gilbert. 
He  was  in  the  habit  of  making  compass  needles,  and 
carefully-  balancing  them  bo  as  to  pli^  horizontally  on 
their  pivots  before  mafnietization.  He  found  that, 
after  they  were  magnetized,  they  constantly  dipped 
with  the  north  end  downwards,  so  that  a  counterpoise 
had  to  be  added  to  bring  them  back  to  the  horizon. 
This  led  him  to  construct  a  special  instrument-,  the 
prototvpe  of  the  modern  dipping  needle,  to  show  this 
new  phenomenon.  With  this  instnmient  he  made  the 
first  accurate  measurement  of  the  dip,  and  found  it  to 
be  71"  5(y  at  London.* 

The  early  English  magnetic  observers,  of  whom  Nor- 
man and  Burroughs  (whc  wrote  an  able  supplement 
to  Norman's  work)  nexe  admirable  examples,  must 
have  done  much  for  the  introdoetion  of  predse  ideas 
in  magnetism.  Bat  tlieir  fame  was  speedily  eclipsed 
by  TVilliam  Gilbert  of  ColchMter*  (1540- 
1603),  whom  Poggendorff  has  justly  called 
the  Galileo  of  magnetism,  and  whom  Galueo  himself 
thought  enviably  gr^L  In  his  great  work  entitled 
JM  Magn^  Magneticuque  Corporibxit  et  de  Magna 


'Brourht  to  light  by  Hoser.  See  Dove's  Jbpertorfum  dcr 
i'ftjwtt,  n.,  1838.  It  does  not  appear  that  Bartmann's  letter  was 
ever  befbre  published.  Moaer  Is  therefore  scarcely  JasHaed  In 
attacking  Norman's  priority  In  this  matter,  itill  less  In  attempt- 
ing to  denT  him  the  credit  of  fiist  observing  the  dip  by  a  sound 
method.  Had  he  read  the  Hevn  Attneitet'hK  could  scarcely  have 
fallen  Into  sDCb  an  error;  for  In  respect  of  clearness  and 
entUc  precision  Bartmanit'H  letter,  interesting  as  it  is,  cannot  for 
a  moment  be  comparud  with  Norman's  little  work. 

■  Hepnblished  a  work,  of  which  the  ft^owing  descriptltm  is 
given  In  the  SmuAiU  Ctatnftvw.*— "The  A(we^araetfK,contain- 
Ug  a  short  disoounie  of  the  Magnes  or  Lode^ne.  and  amongst 
Other  his  veitoas,  of,a  new  discovered  secret  and  sabtlll  propertie 
eonceiimig  the  Deelynlng  of  the  Keedle,  touched  tnerewttli. 
nnder  the  plaine  of  the  Ilorlson.  Now  ttnt  ftmnd  out  by  Ro>>ert 
Horman,  Hydngrapiwr,  ito  (black  letur,  scarce),  Xonduu. 

•ftar  details  as  to  his  UCb.  autt  ail.  Uti.B£Ki. 
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Magnete  TeUure  Phyn^gia  Ntvot  first  published  io 
1600,  we  find  a  ocHnpIete  aocount  of  what  was  known 
of  magnetic  phenomena  up  to  his  time,  with  a  large 
number  of  new  ideas  and.  new  experimental  facts  added 
by  himself  We  find  in  Gilbert  s  work,  in  a  more  or 
less  accurate  form,  nearly  all  that  we  shall  lay  before 
the  reader  in  the  first  section  of  this  article,  described 
very  much  in  the  language  that  we  shall  use.  "  How 
far  he  was  ahead  of  his  time  is  best  proved  by  the 
moAa  of  those  who  wrote  on  magnetism  during  the 
first  few  decades  after  his  det^.  They  contributed  in 
reality  nothing  to  the  extension  of  this  branch  of  phy- 
sical science. '  *^ 

Mutual  Action  of  Like  and  Unlike  Poles. — If  we 
take  a  magnet  whose  poles  N',  S'  have  . 
been  determined  and  marked  as  above  ex-   netic  p<% 
plained,  and  bring  its  north  pole  N'  near        "Rt' • 
the  north  pole  N  of  a  magnetic  needle,  N 
will  move  in  a  direction  indicating  repul- 
sion between  N  and  N''.    The  same  result  will  follow 
if  the  south  pole     of  the  mafnet  be  brought  near  the 
south  pole  S  of  the  needle.   But  if  S"*  be  brought  near 
N,  or     new  S,  attraction  will  bo  indicated.  Hcnue 

the  following  funda- 
mental law  of  the  ao- 
.  .  tion  between  two  mag- 

4  \  nets : — lAke  pole$  ra- 

f  \  pd  each  other ;  unlike 

pbles  attract  eiidi 
^  other.  It  would  ap- 
pear, therefore,  that 
the  whole  action  of 
one  magnet  upon  an- 
other is  of  a  somewhafc 
complicated  churao- 
ter,  even  if  we  taku: 
°  the  nmplest  view  of 
It  tlutt  the  experimen- 
tal facts  win  allowr 
viz. ,  that  the  action  may  be  represented  by  forces  acdns 
between  the  two  pairs  of  points  in  each  magnet  whicb 
we  have  defined  as  north  and  south  poles.  On  thia 
assumption,  the  action  of  N'S"*  upon  NS  woidd  oon- 
nst  of  the  four  forces  represented  in  fig.  3,  for  all  thcso 
must  exist  in  accordance  with  the  law  just  established. 
Whether  this  is  a  sufficient  representation  of  the  most 
general  case,  and  what  the  exact  law  of  the  forces 
ought  to  be,  we  are  not  yet  in  a  portion  to  decide. 
One  thing,  however,  is  dear,  that  the  acdon  between 
two  poles  must  diminish  when  the  distance  between 
them  increases ;  otherwise  we  shoiUd  not  have  been 
able  to  make  the  action  of  N  or  S  upon  N'  prevul, 
bringing  the  one  or  the  other  nearer. 

It  was  perhaps  the  complexity  of  this  analy^  (along 
with  the  fact  that  the  action  of  the  magnet  upon  soft 
iron,  which  was  the  earliest  discovered  magnetic  phe- 
nomenon, is  not  a  pure  case  of  this  action,  but  involves 
also  another  nhcnomenon,  viz.,  magnetic  induction) 
that  prevcfnteu  for  so  long  the  discoren*  of  the  elemen- 
tary law  we  are  now  discussing.  At  all  events,  it 
seems  to  have  been  a  new  discovery  in  the  16th  oen- 
tuiy,  if  we  may  judge  ftom  a  passage  in  die  lettcf 
of  H^tmann  above  alluded  to.^  He  was  oeitunly 
aware  of  the  existence  of  magnetic  repulsion  in  some 
form  or  other.  It  is  somewhat  difficult  to  gath^  £rom 
his  description  what  it  was  exactly  that  he  observed, 
and  he  nowhere  states  the  law  fully  and  explidtly.  Id 
Norman's  Nace  Attractivt^  we  find  it  cleariy  stated, 
and  demonstrated  by  means  of  a  needle  fioating  on 
water  or  suspended  by  a  thread;'  yet  he  does  not 
appear  to  claim  the  fact  as  his  discovery.  If,  Uiere- 
fore,  Hartmann  was  not  the  actual  discoverer,  we  may 
at  lease  conclude  that  the  law  became  fiuuiUar  to  mag- 
netic philosophers  during  the  thirty  years  that  aep^ 
rated  him  from  Norman. 

*  Poggendorff.  OenMekle  der  JMystt,  p.  m 
^Chap.1. 

■  See  alK)  UUbert,  Ve  XaifHde,  lib.  i:  cap. 
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llie  Magnetic  Ftdd. — We  next  iptroduce  a  method 
Hftppinc  coDoeiving  and  describine  magnetic  ao- 
(Hutie  tioD  which  was  invented  and  much  used  by 
"j^******  Faraday.  SiDoe  a  magnet  acta  upon  a  mag- 
netic needle  placed  anywhere  in  the  sur- 
roonding  space,'  we  call  that  space  the  magnetic  field 
of  the  magnet.  Neglecting  the  earth's  mognetiam,  we 
may  map  out  this  field  as  follows.  Con- 
mi^«ao  ^^^^  P^'*"<5  drawn  throufrh  tho  axis  of 
force.  the  magnet,  and  place  it  so  that  this  plane 
shall  be  horizontal.  Then  at  any  point  in 
this  plane  place  a  very  small  magnetic  neiMlIe,  and 
note  tho  direction  which  ita  axis  assumes  under  the 
action  of  the  magnet ;  then  proceed  to  move  the  centre 
of  the  needle  in  the  direciton  in  which  its  north  pole 
points,  and  continue  the  motion  so  that  at  each  point 
tho  centre  is  following  the  direction  indicated  by  the 


to  move  about  ita  centre  in  any  direction,  will  place 
itself  at  any  part  of  the  field,  viz.,  it  will  place  its  axif 
along  tho  tangent  to  the  lino  of  force  which  passcf 
through  its  centre,  its  north  pole  pointing  in  that 
direction  which  ultimately  leads  to  tne  south  pole  of 
the  magnet  producing  the  field. 

Suppose  we  apply  these  ideas  to  a  spherical  mag- 
net  (a  terella,  or  earthlun,  aa  Gilbert 


TereUt 


calls  it).  The  Unes  of  force  in  any  plane  or  ideal 
through  its  axis  would  be  found  to  run 
something  like  tho  curves  in  fig.  6.  If,  therefore,  we 
carried  a  small  needle  (suspended  irom  a  silk  fibre  so  a» 
to  be  perfectly  free  to  move  in  all  directions)  round  the 
magnet  in  a  meridian  plane,  its  axis  would  constantly 
remain  in  the  meridian  plane,  its  north  pole  always 
point  towards  tho  south  pole  of  the  spherical  magnet, 
out  dip  more  and  more  below  the  tangent  plane  to  the 
sphere  as  the  centre  recedes  from  tne  equator, 
and  end  by  pointing  straight  towards  the  south 

frotc  when  tiie  centre  reaches  the  magnetic  axis 
see  fig.  6). 

When  wo  reflect  that  in  all  our  experiments  the 
properties  of  magnets,  whether  native,  such  at 

needles 
have 


^yy^*   proved  alike,  and  that  every  purely  magnetic 


i^f^ii- the  loadstone,  or  artificial,  such  as  the  n< 

'■^:<  '''''''^-'''j^i^^^-   magnetized  by  rubbing  with  the  loadstone, 


FlO.4. 


north  pole.  The  line  thus  traced  will  at  last  cut  the 
surface  of  the  magnet  at  some  point  lying  towards  its 
south  pole ;  and  if  we  continue  the  line  backwards,  by 
following  ilie  direction  continually  indicated  by  the 


Picft. 

Bonth  pole  of  the  needle,  it  will  cut  the  surface  of  the 
magnet  at  some  point  IjHng  towards  the  north  pole. 
Such  a  line  is  called  a  line  of  magnetic  forco ;  and, 
since  one  such  line  can  be  drawn  through  every  point 
of  the  plane,  and  any  number  of  planed  can  be  taken 
through  the  axis  of  the  magnet,  we  can  conceive  the 
whole  magnetic  field  filled  with  such  lines.  Rg.  4, 
taken  from  Farada>[,  gives  an  idea  of  the  distribution 
of  the  lines  of  force  in  the  field  of  a  hai  magnet;  fig.  5 
represent))  the  lines  in  the  field  due  to  two  neighror- 
inrlike  poles. 

These  diagrams  were  not  obtained  by  tho  method 
we  have  jnst  described,  but  by  a  much  simpler  process 
which  we  shall  describe  by  and  by.  Their  use,  so  far 
u  we  have  gone,  is  to  tell  us  how  a  small  noodle,  free 

>011bertaMi  ttw  pbnae  orMi  oMhHi  la  a  Kanewhst  ilmllar 


•c^^,-   action  on  a  marnct  has  its  source  in  some 
other  magnetic  body,  we  are  naturally  led  to  tho 
■'^-■.^  conclusion  that  the  reason  why  at  every  point  of 
the  earth's  surface  tho  axis  of  a  ireclj^  sus- 
pended magnet  assumes  a  definite  position  is 
simply  that  the  earth  itself  is  a  great  magnet,  and 
that  in  observing  the  declination  and  dip  we  are 
simply  exploring  the  magnetic  field  of  the  earth. 
It  IS  true  that,  accordinf^  to  the  cxpciimcnt 
above  described,  the  decimation  would  every- 
where be  icro,  and  tho  magnetic  equator  would 
ooinoide  with  the  geographical,  but  that  arises  merely 
because  wo  assumed  our  earthkin,  for  simplicity  of 
explanation,  to  bo  symmetrically  magnetized,  so  that 
its  lines  of  force  ran  in  planes  passing  through  its  axis. 
It  remains  to  be  discussed  whether  the  most  genera) 
assumption,  viz.,  that  the  earth  is  a  magnetic  bod^, 
will  not  account  for  the  facts  of  terrestrial  magne- 
tism.  The  answer  to  this  question  has  been  giren^ 
as  we  shall  sec,  by  Gauss. 

This  idea,  whose  simplicity  is  the  truest  measur» 
of  its  greatness,  is  duo  to  Gilbert,  and  was  by  him 
made  tne  foundation  of  his  work  on  magnetism.  The 
boldness  of  his  theory  will  be  appreciated  when  we 
remind  the  reader  that  in  his  day  the  dip  was  but 
newlv  discovered,  and  had  been  measured  only  at 
Ijondon,  so  that  Gilbert's  very  full  and  clear  exposi- 
tion of  this  phenomenon,  whioh  we  have  given  above, 
was  in  fact  a  scieniifio  prediction,  which  was  not  fully 
verified  till  long  aftcrwai-ds.*  Before  Gilbert  a  va- 
riety of  wild  oonjcctures  had  been  made  as  to  the 
cause  of  the  direetivo  property  of  the  magnet*. 
Many,  like  Columbus,  Cardan,  and  Paracelsus,  be- 
lieved that  the  mu'^net  was  attracted  by  a  point  in 
the  heavens,  possiuly  some  magnetic  star.  Others 


supposed  that  the'  attractinj^  point  was  situated  in 
the  earth ;  Fracastorius  imagined  hj'pcrborean  mount- 
ains of  loadstone  situated  near  but  not  quite  at  the 
north  pole ;  and  to  this  theory  others  contributed  the 
detail  that  the  magnetism  of  these  mountains  was  so 
powerful  that  ships  in  those  n^ona  have  to  be  built 
with  wooden  narls  instead  of  iron  ones,  which  would 
be  instantly  drawn  out  by  the  magnetic  attractioiL 

It  is  clear  that,  if  we  call  that  maRnetio  pole  of  the 
earth  which  lioain  the  Dorthem  hcmlBphere it«  north  pole, 
wo  ought,  ill  accordance  with  our  Aindamn.tal  law  of  mag- 
netic action,  to  call  tho  north-socking  pole  of  aa  ordinary 

■  The  lint  veiifloatloa  wu  by  Hndioti,  who,  In  1S08,  foond  the 
dip  In  7SO  N.  taL  to  be  es»  SO'.  Gilbert  found  TP  at  London  In 
16uD,  The  place  of  vertical  dip  In  the  nortliem  henlaphere  wm 
lint  reached  br  Sir  Junea  Rom  In  1631.  It  waa  found  about  70" 
V  17"  N.  ]»t.  and  96°  «'  48"  W.  long. 

■  See  GUbert,  De  MagnOe,  lib.  t  cap.  L 
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mignet  a  mwIA  pol&  When  it  ii  neoeosary  to  tpeak.  of  mag- 
neti  Crom  this  poinb  of  view,  the  difficulty  ii  got  over  by 
calling  the  noith-seeklng  pole  tho  aastnJ  polo,  and  the 
■onth-ieeUiig  pole  the  boreal  pole.  la  reality  tiin  danger 


Fw.  S. 

of  confusion  is  more  Imaginary  than  real.  The  reader 
should  be  warned,  howeTer.  that  in  some  French  works 
the  erdinaiT  nunenelatnie  ii  Tereised,  uid  that  Fuaday 
Dies  "marked"  and  " namarked."  and  Aii7"ied''  and 
"  bloe,'*  tn  the  wnae  In  wbioh  nwOi  and  aonth  an  com- 
monly naad. 

Tlie  EcarOCa  Adion  on  a  Ifagntt  i$  a  C)iwpl&— Not- 
£^<,  maainfaigAcioe^ftraefitxfcIiapteTBT.  and 
fiirceof  vi.)  diacoBses  very  acutely  the  question 
traiuiaUon  whether  then  is  any  force  of  translation 
exerted  upon  a  magnet  He  advances 
throe  eonclusive  experiments  to  prove  the  n^ative. 
First  he  weighed  several  small  pioccs  of  steel  in  a  deli- 
cate gold  balance,  and  then  maRnetizod  them,  but 
could  not  detect  the  slightest  alteration  in  their  weight, 
"though  eveiy  one  of  them  had  received  vcrtue 
sufficient  to  lift  up  his  fellow."  Seooiully,  he  pushed  a 
stcd  wire  Uiroiun  a  spherical  piece  of  onic,  ud  oaro- 
fully  pared  the  tatter  so  Uiat  tno  whole  sftnk  to  a  ccr- 
t^n  TOpUi  in  a  vessel  of  mUer  and  remuned  there, 
taking  up  any  posidon  about  the  centre  indifferently. 
Adcr  the  wire  was  ma^etized  vei;jr  oarefidly,  without 
disturbing  its  position  m  the  cork,  it  sank  to  die  same 
depth  as  Dcfore,  neither  more  nor  Icas^  the  only  differ- 
enoe  being  that  now  the  wire  set  itself  persistently  in  a 
definite  fixed  direction  parallel  to  the  magnetic  incrid- 
iiin,  the  north  end  dipping  about  71**  or  72^  below 
the  horizon.  Thirdly,  he  arranged  a  magnetized 
needle  on  a  cork  so  as  to  float  on  the  suiface  of 
water^  and  found  that,  although  it  set  in  the  magnetic 
tDoridiu,  there  was  not  the  slightest  tendency  to  trans- 
lation in  any  dirccdon. '  He  concludes  that  there  is  no 
force  of  translation  on  the  mognot,  either  vertical  or 
horizontal  He  was  evidently  somewhat  puzzled  how  to 
put  this  r^ult  into  a  jmsitive  form,  and  his ' '  ptnnt  re- 
spective," as  he  calls  It,  is  notaverydcarexplauadon 
of  the  earth's  action.  What  he  wanted  was  the  modem 
idea  of  a  "couple,"  apair  of  equal  botoppontely 
directed  parallel  forces  acting  on  the  two  ends  of  the 
needle ;  out  such  an  idea  was  not  conoeived  in  Nor- 
man's day.  Gilbert  adopts  Norman's  result  in  this 
matter,  adding  nothing  essential,  reproducing  even 
Norman's  digram  of  the  spherical  cork  with  the  wire 
tlirough  it.    It  is  clear  thovfore  that  Gilbert  had  a 

1  Haitmann  (see  hli  letter  above  died)  was  In  error  on  this 
•ubject.  He  deacribea  a  somewbal  similar  experiment,  and  dls- 
tlDcUr  states  that  the  needle  ha>  a  modon  of  ttanalation, 
'  Scbwlnunt  mlt  dem  Ort  welcber  lat  mlttemSchtUcb  am  Blein, 
bts  or  kam  an  den  Fon  der  SehQMel,  da  das  WssMr  In  war." 


fiHrerannorin  the  practice,  aa  Bacon  had  in  tbetheon*, 
of  inductive  sdence :  for  Norman  says,  speaking  of  tn* 
mass  of  fables  that  had  passed  for  truth  in  geography, 
hydro^phy,  and  navigation  before  his  time,  I  wish 
expcnenoe  to  bee  the  leader  of  Writers  in  those  Aries, 
and  reason  their  mlo  in  setting  it  downo,  that  the  fol- 
lowers bee  not  led  by  thorn  into  orora,  as  oftratiiiiea 
have  bccnoseene.'' 

The  Maffnetic  Proi>erty  u  MoUctdar. — Apart  alto- 
gether from  the  question  as  to  how  wo  are  m— 
to  represent  the  aotaon  of  a  macnct  np(m  am^eco^ 
other  magnets,  then  arises  anotner  quite  hapgy 
distinct  CjuesUoD,  as  to  where  the  cause  of 
this  action  rcadcs.  That  these  two  qnestiona  am 
really  disUnct,  although  there  has  always  been  a  ten- 
dency in  the  more  superficial  treatises  on  Uie  subject 
to  confuse  them,  will  be  obvious  from  the  fact  that 
we  shall  afterwards  obtain  more  than  one  perfectly 
general  way  of  representing  the  action  of  a  magnet  at 
external  points,  whereas  there  must  be  one  and  only 
one  cause  of  this  action.  A  vety  old  experiment*  at 
<HM»  throws  connderaUB  li^^t  on  Uiis  point   If  we 

ln«ak  a  bar 

y  g  magnetinto 

1  I  — ^     two  pieces, 

8'   _o  it   will  be 

"I   *  *  J  fonnd  that 

each  of 

N,  §1  El  ^  ^  ,8  ihese  is  it- 

*  ^  ^  '   self  a  nuf- 
Fio.  T.  net,  its  axis 

being  in 

much  the  same  direction  as  that  of  the  ori^nal  magnet, 
and  its  poles  iu  corresponding  positions,  see  fig. 
7.  The  same  holds  if  we  break  the  bar  into  any 
number  of  pieces ;  and,  quite  generally,  if  we  remove 
anv  piece,  however  snutll,  from  a  magnet,  tMs  piece 
wiU  be  found  to  be  magnetio,  the  direction  of  its  axis 
usually  bearing  a  distinct  and  earily  recognizable  reU' 
tion  to  the  diieotlon  of  the  axis  of  the  whole  magnet 
We  are  therefore  driven  to  the  condusion  that  the 
magnetio  quality  of  a  body  is  related  to  its  ultimate 
structure,  and  not  simply  to  its  mass  as  a  whole,  or  to 
its  surface  alone ;  and  this  conclusion  is  not  to  be  in- 
validated by  the  fact  that  we  can  in  general,  as  wiU 
afterwards  appear,  represent  the  action  of  the  magnet 
at  external  points  by  means  of  a  proper  disbibution  of 
cen^  of  attractive  and.repnlaive  finoes  upon  its  sni^ 
face  merely. 

Temporary  Maffnetim  of  So/t  Iron  and  Sted  in  <Ae 
Magnetie  /feltl— Bodies  which  possess  permanent 
magnerio  properties,  not  depending  on  the 
circumstances  in  which  they  are  placed,  we 
shall  henocforth  call  "permanent  mag- 
nets."  The  law  of  the  action  of  one  permanent  mag- 
net upon  another,  as  we  have  seen,  la  that  like  poles 
repel  and  unlike  poles  attract  each  other.   The  ail^on 
of^ A  permanent  magnet  on  pieces  of  soft  iron  is.  at  fint 
nght,  different,  for  either  pole  attracts  them  alike. 

To  fix  our  ideas  let  us  take  a  small  thin  bar  ot  aad 
iron  or  steel,  and  test  it  mth  a  deUoate 
magnetic  needle.  It  will  usually  be  found, 
more  particularly  if  a  steel  bar  is  taken, 
that  one  end  of^  the  bar  will  repe2  one  or 
.  other  of  the  poles  of  the  needle.^  This  is  a 
'  sure  sign  of  permanent  magnetism.  If,  however,  we 
heat  the  W  to  whiteness  and  allow  it  to  cool  in  a  po- 
sition perpendicular  to  the  earth's  magnetio  force,  aU 
permanent  magnetism  will  be  found  to  have  disap- 
peared. If  we  now  place  the  bar  in  a  horizontal  pUm 
(fig.  8)  with  its  axis  perpendicular  to  the  axis  of  the 
needle,  and  one  of  its  ends  A,  B  near  either  pole  of 
tiie  needle,  that  pole  will  be  attracted,  no  matter 
whether  it  be  the  mvth  pole  or  the  south  pole  of  the 
needle,  or  which  oidofthe  bar  be  used.  Cuemnstbe 
tdcen  in  this  experiment  to  avdd  nnnx  a  too  Btrmy^ 
magnetized  needle,  and  to  keep  tim  needle  from  tondnng 

*  Qr.QUbert,AeJKvMle,lIb.Leap.v. 
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tiw bar,  otlurwin  dw birttv  noeiTC  tnoMof  pMBft- 
«eiit  Biamttim 

wbioh  will  di^  jk 
•Cmb  tbs  Rwolt 
It  n  ray  ««sr, 
Iw  repetting  ue  A 

uore    ezpai-    *■   ■■-  ~ 

■mentwithuviH 
magnetized  nee- 
•iDe,  toshowdutt 
the  power  that 
the  Mu*  aoqiiina 
of  Attracting  tixB 
wdn  of  th«  De»- 
ole  18  tonpomy 
■and  d&pmdBim 
du  prasDoe  at 
■ft  magaetiiBd 


to 

■una  pniuniile 
dut  ft  nuignetio  oanse  is  to  be  Bought  for  eveiy  ma^- 
-nedo  actioD,  we  are  led  to  explain  the  above  ezpen- 
ment  saying  that  in  the  magnetic  field  a  bar  oi  soft 
iron  or  of  nnmagnetiMd  steu  beoomes  magnetic  in 
mdi  a  waj  tiiat  its  north  ^le  pointa  aa  neaiW  as 
aiaj  be  in  the  positiTe  direotaon  of  the  linee  of  force 
jiMninfl  IB  its  nughborfaood  (or,  in  other  wcvda, 
m  die  direodon,  aa  nearijr  aa  may  be^  io  which  a 
■magnetio.  needle  would  point  if  placed  in  its  neigh- 
borhood). A  body  which  beoomea  magoetio  in  this 
way  by  the  magnetio  aotaon  of  another  body  is  said 
•to  be  "mame&ed"  by  "induotion."  We  ahaU 
nppon,  in  the  meantime,  that  it  loaea  all  the  mag- 
netmn  thns  aoqnired  when  the  indaomg  acdon  is  witE- 
•drnwn;  although  this  is  not  neoesiarily,  and  in  &ot  not 


•generally,  the  ease,  as  we  shall  see  by  and  by.  The 
leaaon  why  soft  iron  is  attiaeted  hy  a  pennanent  mag- 
■net  is  therefore  now  said  to  be  that  the  inm  beoomes 


fH.ML 

-Mgnetio  fagr  indootion,  and  is  dwn  acted  upon  by 
the  magnet  like  any  other  magnet  similariy  plaoed 
IRie  aocoraoy  of  this  analysis  of  the  phenomenon  may 
be  eonfinned  br  many  ample  but  atriong  experiments, 
■•■eh  as  the  following. 

Vol.  XT.-W  t 


In  the  experimcatt  aboro  deeoribedt  instead  of 
plam^  the  non-magnetio  bar  in  a  hariiootal  plane, 
idaoe  It  in  the  plane  of  the  magnetio  meridian  wi^  its 
axis  in  the  diieotion  of  the  earth's  force  wralM 
to  the  line  of  dip).  The  lower  end  of  ^e  ttar  wul  thn 
be  found  to  repel  and  the  upper  end  to  attract  tht 
north  pole  of  the  needle  (fiA  0,  10).  This  is  at 
once  explained  on  the  above  hypothesis ;  for  the  bar 
will  be  magnetued  indncdT^  by  the  earth's  foroe,  so 
that  its  lower  end  beoomes  a  north  pde,  and  its  upper 
end  a  south  pole. 

Let  NS  (fij^.  11 )  be  a  bar  magnet  placed  horiiontally 
BO  that  its  axis  produoed  passes  through  0,  dieeentm 
of  suspension  of  the  needle  m,  then  the  needle  will  be 
d^eoted  in  the  diieodon  of  the  anow.    If  now  m 


K>+— 
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Slaoe  between  S  and  0  a  small  sphere  of  soft  iron,  diis 
efleotion  will  be  increased,  the  reason  being  that  the 
sphere  is  magnetized  by  induction,  having  a  sonth 
pole  towards  O  and  a  norUi  pole  towards  a,  and  the 
acdon  of  these  is  added  to  that  of  NS. 
liSt  NS  (fig.  12)  be  a  magnet  plaoed  in  the  magnetio 

meridian,  nV 
a  small  mag- 
netio needle  m 
the  same  hori- 
lontal  plane, 
with  its  centre 
in  the  line  U- 
secdng  NS  at 
mht  anodes. 
When  acted  on 
by  NS  alone, 
kV  wtB  place 
itself  pvallel 

,     ,  toNS,  widiits 

north  pole  pointing  in  the  direction  NS.  Let  the  dot- 
ted line  represent  a  line  of  fwoe.  If  we  move  a  smdl 

Siece  of  son  iron  ns  along  this  line  in  the  dir^on  from 
r  towards  S,  it  will  first  deflect  the  needle  as  in 
„  13,  and  finally  as  in  fig.  14,  and  in  each  position 
revernng  it  end  for  end  wiH  not  alter  the  effect  All 
this  is  at  once  explained  by  the  above  hypothecs. 
A  variadon  or  the  last  experiment  may  be  made 

thus.  Place  a 
magnet  verdcalr 
ly,  m  the  neigh- 
boriioodofamag* 
n^  needle;  & 
moving  it  up  ana 
down  a  pondoa 
will  be  found  in 
which  the  aoCioB 
of  the  magnet  on 
the  needle  ia 
wholly  vertical,  so 
that  die  needle  ia 
Now  take 


■to.  u. 

not  deflaeted  from  the  magnedo  na^liaa. 
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»  anull  puoe  of  Krfk  iroa  and  mm  it  sloiig  a  fine  of 

fbroepasBing  near 
the  Deedle,  pro- 
eeeding  irom  the 
north  to  the 
•outh  pole  of  the 
Teitiou  ma^et. 
It  will  then  be 
found,  in  aooor- 
danoe  wiUi  onr 
hypothesis,  that 
the  north  pole 
of  the  needle  is 
fiiat  repelled,  and  m.M. 
finally  attracted  by  the  soft  in»L 

If  we  hang  two  ahort  pieoea  of  inoi  wire  ahxtgade 
„^  of  each  other  oy  paralld  Uueadi,  they 
JJ^wiUbe 
Ment  found 
to  re- 
pel one  an- 
other, and  to 
hang  aeparar 
ted  by  a  oon- 
nderable  in- 
terral  when  a 
maffnrt  if 
brouht  nn- 
der  them  (see 
Hm.  16  and 
16).  This 
ezi>eiiinent  ia 
due  to  Gil- 
bart,  who 
nghtly  UE- 
pLuns  it  by 
laying  that 
the  two  ends 
nearer  the 
magneUo  pole 
S  beoome  like 
polea  of  op- 

r'lte  kind  to 
while  the 
two  farther 

ends  an  like  Aau.  Fnlm 
pedes  of  the  same  kind  aa  B.  The  experiment 
may  be  varied  hy  plarang  some  little  distance 
below  the  pole  of  a  m^et  S  a  ineoe  of  mica  or 

bdow  that  a 
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thin  oard-board  M,  and  plaoing 
abort  i)ieoe  of  aofk  iron 
wire ;  it  will  remun  ad- 
hering to  the  inioa,  and 
■0  kmg  aa  it  if  alone 
will  hang  more  or  less 
nearly  Terti<nl,  bat  when 
another  is  plaoed  along- 
nde  of  it  the  two  \ml 
diveise  as  in  fig.  17. 

One  of  the  most  in- 
jfgp^  teresting  ex- 
wnto  with  amplefl  of 
tzQofiUnca.  ma^etio  in- 
dootion  is  furnished  by  the  actaon  of  a  magnet  on  iron 
filings.  If  we  plunge  a  magnet  into  a  quantity  of 
iron  filings  and  then  remove  it,  we  find  it  thickly 
fiinoed  around  Uie  poles,  where  the  filings  adhere 
to  ue  magnet  and  to  one  another,  ao  as  to  fonn 
ahort  buhy  filaments ;  the  thidmess  of  the  fringe  di- 
minishes very  raindly  towarda  the  middle  of  the  mag- 
net, where  very  f^  adhere  at  all  These  filunenta 
are  composed  of  magnetised  partides  of  iron  adhering 
by  their  unlike  poles. 

If  we  place  a  small  bar  magnet  under  a  piece  of 
moderately  rough  drawing  paper,  strewn  aa  nnifonnly 
as  poarible  with  fine  iron  filines,  and  then  tap  the 
paper  very  a^ntly  so  as  to  reilieve  the  friction,  and 
■How  each  fiBng  to  follow  tha  magnetio  action,  then 


the  fiHngs  will  be  seen  to  anan^  themaelTCB  in  aaorie*- 

of  lines,  passdog,  roughly  speaking^  tarn  pole  to  pole^ 
as  in  fig.  4  (p.  ^).  The  explaosuon  of  this  phenome- 
non is  simply  that  each  filing  becomes  magnetized 
ii»luotton,  and,  if  it  were  quite  firee  to'move  about  ittt- 
centre,  it  would  not  be  in  equilibrium  until  it  set  its 
loogeat  dimension  along  the  line  of  force  through  it» 
centre.  The  roughness  of  the  paper  effectually  pre* 
vents  translation,  but  doea  not  hinder  rotation,  eapa- 
dally  when  the  friction  is  relieved  by  tapping ;  hcoiot- 
evcary  filing  does  aotoally  set  as  if  it  were  a  little  mag- 
netic needle,  subject  of  oouise  to  some  slight  distnzb- 
■nos  from  the  neighboring  filings.  Hie  whole  there- 
ftne  asaumes  a  grained  stenoture,  and  the  graining^ 
runs  in  the  direction  of  the  lines  of  force.  We  have 
thus  an  extremely  convenient  way  of  repreaenliojt 
these  lines  to  the  eye,  which  lendsitaelf  in  avariety  of 
ways  to  the  illustration  of  magnetic  phenomcaia.  1m 
fig.  5  are  shown  the  lines  formed  in  the  field  near  tW0 
like  magnetic  poles.  These  magnetic  figures  may  be 
fixed  in  a  Rreat  variety  of  ways,  and  pntjected  on  » 
screen  bo  as  to  be  visible  to  a  large  andienoe^  but  it  is- 
soarcely  neoessaiy  to  dwell  here  upon  details  of-  thia 
kind. 

These  magnetio  onrvea  seem  to  have  fixed  tlia 
attenrion  of  natural  philoBophen  at  a  very  eariy  period. 
The^  were  originally  called  Uie  magnetic  onrroitB.  6nm 
an  idea  that  they  represanted  the  stieam  lines  of  nui|^ 
netic  matter,  whibh  'en^ned  the  magnetio  aotioii' 
according  to  the  theory  then  in  vogue.  La  Hire  men* 
taons  them,  MSm.  de  FAoad.,  1717.  Bazin  givea  a» 
eUborato  account  of  them  in  his  Daer^tion  da  Oot^ 
ram  Maffnitigve$  deumi*  d^apr^  Nature,  Straslnug, 
1763.  Mnsscnenbroek  seems  to  have  bem  the  first  to 
^ve  the  correct  explanation  depending  on  magnetW 
induction,  Diu.  de  JfagnetCy  1729. 

If  the  filings  be  laid  very  thiokly  on  the  pH>ar,  and 
one  pole  of  the  magnet  be  brought  under 
them  at  a  short  distance  off,  th«y  will  ar^  uoff^. 
range  themselves  in  a  pattern,  and  i^die  perimAoL 
same  time  bristle  up  so  as  to  stand  more  or 
less  erect,  according  as  they  are  nearer  or  fiurther  fkam. 
the  magnet  They  have  t£us  the  appearanoe  of  b^ng 
rf^eZ^ea  from  the  magnet.  It  was,  in  all  probaUli^, 
thia  phenomenon  that  was  ohserved  fajyLaoretiua  wluo- 
he  Bsya  (vl  1012)  :— 


"  Exultare  etlam  Samothracia  fema  vidi, 
Ao  lamenta  aimul  ferri  furere  intos  ahenls 
In  soaphila,  lapis  hlo  Magnes  com  snbditos 


His  condumon,  therefore,  that  iron  sometimes  flies  and 
sometimes  follows  the  magnet,  was  scaroely  justified  fa/- 
his  experimental  &ots,  and  it  is  a  mistake  to  snppoo^ 
as  some  have  done,  tbat  he  waa  aware  of  the  puarilT- 

ofpermemaU  magnets. 

If  we  tap  the  card  in  the  last  experiment  a  omioim 
result  may  sometimes  be  observed.^  The  «-_^|_ 
lines  of  fihngs  will  be  seen  to  recede  from  yjjjSiiiS? 
the  point  of^ the  card  immediately  over  the 
pole  of  the  magnet  If,  however,  the  ma^rt  bo 
held  over,  instead  of  under,  the  card,  tapping  will  cauae 
tbo  filings  to  approach  the  noint  under  tne  pole  of  the 
magnet  The  most  probable  explanation'  of  this  is  to 
be  found  in  the  fact  uiatthe  erected  filings  stuid  in  the 
former  case  as  shown  in  fig.  18,  and  in  the  latter  as 
shown  in  fig.  10 ;  that  is,  in  both  csses,^  owing  to  the 
action  of  gravity,  they  are  more  aoutdy  inclined  to  the 
card  than  the  lines  oi  force  (represented  ^dotted  lines 
in  the  fi^re).  Consequently,  when  the  ming  spring 
up  into  the  air,  and  is  thus  free  to  follow  the  ma^etio 
couple,  it  turns  more  into  the  direction  of  the  line  ^ 
force  ;  the  effect  of  this  is  to  carry  its  lower  end  eadi 
time  a  little  farther  from  the  axis  of  the  magnet  in  tbe- 
one  case,  and  a  little  nearer  to  it  in  the  other. 

'  >  ^Inoa.  SMcBMH  Theort*  BtdtrieOallt  it  MamMmA,  im 
Cav«lIo,3Veafteoi>Jf  
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By  far  Uw  most  imp(HrtaDt  cue  of  magnetic  indoo- 
tion  if  the  deotnanaffoet   Wheiwrer  an 
eleotxio  enneiit  flows  in  adosed  onmit,  the 
BURoimdiiip  ipaoe  beoomei  a  field  i^^mag- 
fuoe,  and  any  puoe  of  inni  in  it  will  be  indue- 


UN 

no.  18. 


■nniit 
«ifyof 


idled.  Suoh  an  arrangement  of  an  eleotrio 
mm  is  called  an  electromunet.  The  vari- 
aad  of  ^)plicaUoD  of  socE  instnimenta  in 
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Bod«m  Bcienoe  is  endleas.  A  few  of  the  more  irnpor* 
taut  modifications  will  be  considered  below. 

Cb-aaMiteKtf  o/Irtduced  and  JWmanent  Magne^mt. 
— ^Tfae  &ot  thata  body  is  already  a  penna- 
nent  magnet  does  not  prevent  its  being  sos- 
ceptible  to  magnetic  induction.  If  we  take 
any  piece  of  iron  at  random,  thechanoesara 
that  (Hie  end  or  other  of  it  will  repel  tlie 
ntffth  pole  of  a  magnetic  needle,— in  odier 
wwda,  it  will  be  to  some  eztoitpennaiient- 
ly  magnetie ;  but  if  we  briiw  it  aloiriy  nearer  and 
nearer  to  the  piAb  of  the  needle,  provided  its  magnet- 
iiB  be  not  loo  strong,  it  wiD  1^  and  by  attract  the  pole 
wUdfc  it  at  first  repeUed.  A^un,  if  we  take  two  sted 
magnets,  which  may  be  as  powerrul  as  we  please,  pro- 
vided at  all  erenta  that  they  are  unequally  powenul, 
and  bnng  two  Uke  poles  together,  these  poles  will  at 
first  repel  each  other  in  accordance  with  the  funda- 
mental law  of  pennanent  magneta;  but,  when  the  dis- 
tanoe  is  less  than  a  certain  amount,  the  repulsion 
passes  into  an  attraction,  and  when  the  poles  are  in 
eontaot  this  attraction  may  be  veiv  oonsiderabk.  These 
pboMonena  are  ai  onoe  explained  by  the  kw  of  indno- 
tioL  !nie  induced  or  temporary  magnetism  is  SDper- 
poaed  OD  the  pomanent  magnetism,  and,  when  the 
poke  an  near  enough,  the  opposite  magn^asm  in- 
oneed  by  the  pok  attracts  it  more  than  the  pei^ 
manmt  like  ma«netiBm  repels  it;  and  this  happens 
even  with^  ateel,  whose  susoeptiinlity  for  magnetio 
induction  is  oonmderably  leas  than  that  of  iron,  lliis 
phenomenon  was  observed  pretty  early  in  the  history 
of  magnetism,  but  was  not  fully  ezpluned  until  the 
idea  of  ma^etio  induotion  was  fully  developed. 
Hiohdl,  in  his  TrecUite  of^  Articled  MagneU,^  gives  a 
tdeiably  dear  aooonnt  or  it.  HnsscbenhToek  mentions 
it,*  along  with  the  &ot  that  a  magnet  attracts  iron 
m«e  than  it  does  anoihv  magnet,  bat  offers  no  ez- 
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planation  of  dther  ftot  The  latter  result,  so  ftr  ai 
it  is  true,  can  of  oourse  be  explained  by  the  smaller 
sosoeptilHUtT  of  steel,  particnlai^  of  hard  steel,  to 
magnetic  indootioii,  whidi  is  the  main  &ctor  in  attno- 
tion  at  small  distaiuiee.  P<»gendorff' and  othos  have 
experimented  on  the  subleot  in  later  times.  The 
reader  should  notice  the  close  analogy  between  thees 
phenomena  and  the  repnhuon  and  attraction  at  di&r* 
ent  distances  between  two  mmilariy  electrified  omsA^ 
tors.   See  article  ELBOHUonT,  vol  viiL  p.  SI. 

Induction  of  PermanaU  Magn^Mnu—T^M  case 
above  supposed,  in  which  the  inaooed  mwnetiam  if 
wholly  temporary,  dthough  it  can  be  eadly  realized 
with  small  magnetizing  forces,  is  not  the  g^ieral  one, 
but  in  ftot  the  exoeirtion.  Usaally  a  certain  propor> 
tion  of  the  maipetism  remains  tStet  the  indodng  »ros 
is  removed.  This  happens  even  with  the 
softest  iron,  when  the  mdaoing  force  is  very  i^eoZ 
nutb  Just  as  bodies  differ  very  much  in 
udr  snsoeptitaUtjr  (br  induoed  magnetism,  so  thegr  dif- 
fer greatl;^  in  their  power  of  retaining  this  magnetism 
when  the  inducing  loroe  ceases,  or,  aa  the  phrase  is,  in 
"  ooerdve  force. "  Thug,  while  the  inductive  suscep- 
til^ity  of  steel  is  less  than  that  of  iron,  it  returns 
much  more  of  the  magnetism  imparted  to  it,  and  ia 
therefore  said  to  have  mudi  greater  ooerdve  foroa ; 
and  the  ooeidve  foroe  is  greater  the  harder  the  stad  k 
tempend. 

It  u  obvknu,  thersfinef  that  the  priiKBj;»le  of  "  ia- 
diioti<»i,"  dongwith  the  idea  of  "retaimngpoww" 
or  "coerdve  foroe,"  furnishes  us  with  the  key  to  tlw 
ex))lanation  of  the  oommunication  of  permanent  toMgr 
netism,  whether  by  means  of  natural  magnets  or  « 
artifidal  magnets,  or  of  tiie  dootrio  ounent  In  par- 
ticular, we  see  at  onoe  the  reason  why  the  end  of  a 
needle  which  has  been  touched  by  the  nordi  pole  of 
another  ma^et  becomes  a  sonth  Dole,  and  fuse  WTMS, 
— a  Act  which  greatly  puuled  die  earUer  magnetia 
experimenters,  and  indeed  all  who  were  indined  to 
think  that,  in  the  prooeas  of  magnetization,  something 
was  oommunioated  from  Uie  one  magnet  to  the  others 

Mashsmaitoal  Thxort  or  the  Action  or 

FXBMAHBHILT  HAGNEnZKD  BODII8, 

In  tliiB  seotum  we  diall  suppose  the  bodies  ctmsid- 
ered  to  be  ri^dly  magnetized ;  we  shall  snppoee 
that  ma^oetic  action  exited  on  anj^  body  produces  no 
change  in  its  magnetization.  It  is  further  observed 
that  we  are  merely  estalalishing  a  compendious  rei»^ 
sratation  of  observed  fiujts,  and  loredosiiig  nothing  aa  to 
their  physical  theory  or  ultimate  cause.  Our  method 
is  therefore  to  Kmie  extent  tentative,  and  its  snooeis  k 
to  be  judged  by  the  agreement  of  the  ranilti  wiUk  ex- 
periment 

There  are  two  main  facts  to  be  bonie  in  mind : — (1) 
that  a  magnet  is  polarized,  and  (2)  that  Uie  properties 
of  its  smallesfc  parts  axe  similar  to  those  of  the  whokb 
Adopting  the  matliematicd  fiction  action  at  a  dk> 
tanoe,  we  ma^  re[)resent  tiie  notion  of  such  a  body  by 
a  proper  distribution  of  imaginary  jwratnw 
and  negative  attracting  matter  throughout 
itsmas&  Thkima^^nanr  matter,  following 
Sir  W.  Thomson,  we  shall  call  '*  magnet- 
ism," as  we  thus  avoid  suggesting  other 
properties  of  matter  than  attraction,  of  which  in  the 
present  case  experience  has  given  no  evidence.  Wo 
assume  that  magnetiam  of  any  tign  repdt  magnetum 
of  the  tame  sign  and  attract*  magnetitm  of  the  oppo- 
site  tion.  Magnetism  is  supposed  to  be  so  associated 
with  the  matter  of  the  body  that  magnetic  foroe  exerted 
on  the  magnetism  is  ponderomotive  foroe  exerted  on 
the  matter.  On  t^e  other  hand,  magnetio  foroe  k 
dways  supposed  to  be  exerted  by  magnetism  upon 
magnetism,  and  never  directly  ^  or  upon  matter. 
Into  the  nature  of  tbk  association  of  magnetjsm  wiA 
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matter  ibcn  ii  no  imteaee,  indeed  no  need,  to 
enter. 

Hie  etemente^  law  of  aotioii  MBumed  is  tliat  the  at* 
Kmamtuf  ^raeCiOA  or  npuZnim  (at  ^  com  may  &e) 
Uwofaodoo  Aetioeen  (uwoiMntAtetm  am2fn''o/ma^n«(- 
•tadliUDoa.       n^^pofed  ooiuxnfnUAi  w  two  pointt  at 

mm' 

«  dAftniM  r  (q>ar<  t*  —^cmdUvnAe  Jmejoinmg  the 

(too  points.   This  mppoeeB  diat  tJie  anit 
quantity  of  ma^etum  U  so  choeen  iha.t 
two  units  of  pontive  magiietism  at  unit  dia- 
tanoe  apart  repel  each  other  with  unit  finoe.  This 
definition^  which  is  Hiadamental  in  the  electTomagnetio 
qntem  of  units,  givea  for  the  dimenmoua  of  a  quantity 

of  magnetism  It  the  eleotroetatio  sys- 

tou  he  adopted  the  nault  would  of  oootsa  he  diffraent 
An  accurate  meaning  can  now  be  giren  to  the  phrase 
"8treiu:th  of  a  magnetic  fi«Id,"  or  its 
cquiTalent  "resultant  ma^etio  force  at 
a  point  in  the  field;"  it  is  defined  to  be 
the  farce  exerted  upon  a  vnit  of  pogitive 
mafimetum  tigipoeed  conoeUnUed  at  the 
]^owL  Thefinoenertedonaiimtofnwt- 
tive  magnetum  would  of  oootse  be  equal  in  magnitude, 
but  oppoately  directed;  and  in  geneml,  if  B  denote  the 
resultant  nuunetio  fiwoe  a(  the  point,  Uie  magnetu 
force  exerted  on  a  quantity «  <&  magnetiua  oonoen- 
tratod  there  is  xR. 

Wemay,  as  in  die  corresponding  theory  of  electricity. 
Votanwand  introduce  the  ideas  of  volume  density  {p\ 
■Ruflm  and  surf&oe  density  (o)^ — so  that  pdo  «na 
miS  denote  the  quantities  of  magnetism  in 
an  element  of  volume  and  on  an  element  of 
■urfaoe  respectiTel^ ;  p  and  a  may  of  course  be  poutive 
<v  negative  according  to  drcumstanoeB. 

It  will  now  be  seen  that,  mathematically  sj)eakinft 
die  theorieB  of  aotion  at  a  distaaee  for  eleotndty  and 
magnetism  are  idratioal,  and  eveiy  oondunon  dnnra 
win  have,  so  far  as  the  pineal  diversity  of  the  two 
«ases  may  allow,  a  double  application.'  In  partioular 
it  will  be  found  that  tho  uieonr  of  munetism^  iriuo 
iwoperly  interpreted,  givea  the  theory  ofoieleotnos  po> 
larised  m  the  way  imagined  by  Faraday. 

The  &ot  of  magnetie  polaritv  requires  the  concei>tion 
IkM.  nefcative  as  weU  as  positive  magnetiam. 

"I******"  The  met  that  the  properties  of  the  smallest 
parts  of  a  magnet  are  mmilar  to  those  of 
the  whole  requires  that  in  every  element  of  the  body 
there  shall  be  both  negative  and  positive  magnetism. 
From  the  ftot  that  in  a  vnyormjidii  i&,  one  in 
whidi  the  resultant  maffnetic  xoroe  luu  at  eveiy  point 
the  same  magnitude  and  direction,  the  finoe  m  trans- 
lation upon  a  magnet  is  nil,  it  follows  that  the  algebruo 
sum  of  ul  the  magnetism  in  any  magnet  must  be  sero ; 
fur,  if  R  denote  the  strength  of  the  field,  by  ^e  theoiy 
of  parallel  forces  the  whole  force  on  the  magnet  will  be 
Z('(R),=*  R£x ;  hence  2k  »  0.  In  other  words,  m  every 
moffnet  there  mutt  be  at  muchiiegcUivecu  potitwemag- 
Hctum;  and  this  conolusiou  also  must  be  extended  to 
the  smallest  parts  of  eveiy  magnet,  so  long  as  we  do 
not  behind  the  mere  facts  of  observaUon.  The 
Doative  and  negative  magnetism  cannot  be  coincident 
MTOUghout,  otherwise  Uiero  would  be  no  external  mag- 
netic aotion|but  the  separation  is  in  the  element*  of 
the  body.  Thoa,  although  there  ia  no  fcooe  at  torn- 
lation  in  a  uniform  fildd,  there  will  in  general  be  a 
•ouple.  Conmder  Uie  positive  and  native  magnetism 
teparately,  and  let  k  denote  any  element  of  the  fonner 
and  «*  any  element  of  the  latter.  Let  N  be  the  centre 
of  mass  m  the  poutive,  S  the  centre  of  mass  of  the 
■c^iatave  mapietiam ;  so  that,  if  Uiemapnet  be  referred 
«o  a  set  of  reotaugnlar  axes,  the  eoKHKunates  N  and 
Bare 

■  To  prarent  uttOltm  npettebxi.  m  than  adopt  henceforth, 
vlt^t  fbrther  ex^anation,  the  deflnltloiu,  tamtlnolaBr,  and 
smlu  giTBU  in  the  article  ELanauarr,  vtd.  vlU.  p.  SS 
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Let  the  distance  NS~2,and  let 
this  quantity  K  is  called  the  "magnetao 
moment"  By  the  theory  of  parallel  forces, 
if  we  guq)end  the  magnet  in  a  uni^m 
field  of  strength  R,  the  aotion  nnm  it  tednoea  to  two 
forces  RZc  and  -RZk,  each  paraOel  to  the  dinatiao  of 
the  field,  aiding  reiQMKotiv^  at  N  and  S,  in 
other  words  to  a  ooaple  whoae  mtmient  is 
RZic&in;r  or  KBsin;rt  where  ;r  w  the  angle 

between  aS  and  the  direction  of  the  field. 

Hence,  if  the  magnet  be  pOTfectly  free  to  follow  the 

magnetic  aotion  or  the  field,  it  will  set  so  that  the  line 

SlTorthelineM  is  parallel  to  the  direction  of  th« 
field,  the  equilibrium  being  staUe  in  the  former  cmo, 
but  unstable  in  the  latter.  The  line  NS  is  therefore 
parallel  to  what  we  have  alrmdy  dc£ned  on  expoi^ 
mental  grounds  as  the  axial  dbeotion  in  the  magnet. 
N,  S,  and  NS  are  sometimeB  called  par  exeeUenoe  the 
poles  and  the  axis  of  the  magnet :  we  have  a^pted 
the  looser  definition  given  above  because  it  if  mom 
oonvmient  and  nearer  the  popnhv  usage. 

The  above  resolti  mH  be  ap^led  to  wnne  eaaes  very  Im- 
portaat  in  piactioe.   Let  the  magnet  whose 
oentree  of  j^ttlve  and  nega^ve  nuKnetUm  ^fcggjT'g* 
are  N  and  B  be  nupended  by  the  mi^e  p<^t  ^Sul 
of  NS,  which,  for  simplloiW,  may  be  aMOined 
to  be  also  its  centre  oTgiavity.  Let  OX  (flg.  90)  te  a  hari- 


Fre.  ao. 

xmtal  line  drawn  northwaxda,  OZ  »  vertical  drawn  dowa- 
wards,  both  lu  the  magnetic  meridian.  Let  the  vertloal 
plane  tluongh  NS  make  an  angle  #  with  the  magnetic  na- 
rldian,  and  let  ON  make  an  angle  ^  with  the  horison.  U 
B  be  the  atrength  of  the  earth's  nucnetio  field,  and  ■  tli* 
angle  of  dip,  then  the  horizontal  and  vwrtieal  oompoasBts 
of  the  earth'i  force  are  H  —  B  cos  i  and  Z— Bdnt. 

First,  nppoee  Uie  angle  f  fixed,  and  the  magnet  ttm  to 
rotate  aboatOZimlyi  uan  the  eonple  tending  to  dlndskiA 
thaan^Sia 

2.     .  BcosiyOoaMn«,orK5ooeieosHln«. 

In  other  words,  the  directive  couple  varies  as  the  abm 
of  the  angle  of  deviation  from  the  magnetic  meridian. 
This  oonolusioD  was  verified  experimentally  by  Lam- 
bwt,  and  also  by  Coulomb*  by  means  of  his  toinoa 
balance.  It  will  be  seen  that,  cceteru  pon&us,  the  di* 
rective  couple  is  greatest  when  the  magnetao  axis  k 
horizontal. 

Next  suppose  the  an^  $  fixed,  and  tiia  magnet  ftw  to 
rotate  abonta  horiaonlilazls  IneUned  at  aaaagle90*-S  to 
OX.  The  couple  tending  to  ^imiwiah  the  angle  f  IS  KB 
(coat  cos*  iln^-sini  ooB>).  The  position  <tf  ofaulMna 
is  given  by  the  equation  tan  f  =  see  « tan  •. 
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Tbe  angle  at  which  the  azia  is  depreaaed  below  the 
lioriaonia  therefore  least  when  0  "^O,  and  greateat  when 
00°,  its  Tahie  being  <  in  the  fonner  oaae,  and  90°  in 
the  latter,  aa  atated  above,  p.  222. 

In  genenl,  if  V, »'  and  X,  fi,  r  Im  the  direction  cosines 
•f  tlie  direction  of  tli«  field  ajtd  of  the  axit  of  the  magnet 
n^eetirelsr,  then,  naolring  tiie  foroes  acting  at  K  and  8, 
we  aee  at  once  that  the  three  eomponeati  of  the  magnetic 
eoa^are 


KB(^ji-|i'r),KB(Vr-^A),KEO.'X-A»  . 


(2). 


Tbne  ate  dearly  the  aame  aa  the  oomponente  of  the 
eoaple  on  a  mtem  of  three  magneti  whose 
Va^^  axes  an  panUel  to  OX,  OT,  OZ,  and  whose 
ns^^d  u  nusnetlc  moments  are  Ea,  E*.  Henoe,  so 
aveetor.  Ikras  the  action  of  a  nnUbnn  field  Is  eoaoemed, 
we  maj  reeoWe  the  magnetle  moment  like  a 
vector,  and  replace  a  glren  magnet  hj  othen  the  resultant 
of  whose  moments  is  the  moment  of  the  given  magnet. 

It  appeara  therefore  that  in  a  nniform  field  every 
magnet  behaves  as  if  it  were  made  np  of  a  certain 
qnanUty  oF  positive  magnetism  and  an  equal  quantity 
m  nwative  magnetism  placed  at  sooh  a  distance  apart 
on  a  wie  panlld  to  the  magnetic  axis  diat  the  product 
of  the  qnanti^  of  magnetism  into  that  distanoe  has  a 
nlue  equal  to  the  magnetio  moment  of  the  magnet 
Jt  if  veiy  imp(»rtant  to  obeerre  that  the  magnetic 
moment  alone  appears  in  the  above  formulsB  for  the 
nsgnetio  action.  We  cannot  dierefore  separate  de- 
termine from  ofasorationB  in  a  nniform  field  cither  the 
quantity  of  positive  ornerative  magnetism  ins  magnet 
or  the  distance  between  the  magnetio  centres  of  mass. 
Let  M  be  any  magnet,  and  P  a  point  whose  distance 
firom  any  point  of  M  is  infinitely;  great  oom- 
nued  with  Uie  linear  dimenmons  of  M. 
I  br  Then,  rince  all  the  lines  drawn  from  P  to 
ilnflnito  different  ^ints  of  M  are  sensibly  parallel 
and  equal  u  l«igth,  we  may  suppose  tlie 
pontive  and  negative  magnetiam  of  H  to 
be  cc^ected  at  thdr  mass  oentna,  M 
to  be  replaced  by  an  ideal  magnet  It  is  also  obvious 
tibat,  throughout  a  r^on  around  P  whose  Bnear  di- 
mensions an  the  same  order  as  those  of  M,  the  field 
due  to  M  m^  be  regarded  as  uniform.  Hence  we 
oondude  that  in  calcuuting  the  mutual  action  of  two 
magnets  M  and  M''  we  may  replace  each  of  them  by 
an  ideal  magnet,  provided  the  distance  between  them 
be  infinitely  great  compared  with  the  linear  dimenuons 
of  aUiOT.  This  condition  may  be  satisfied  either  by 
making  the  distance  between  the  magnets  very  great 
if  their  dimensions  be  finite,  or  by  making  their  di- 
menmons infinitely  small  if  the  distance  between  them 
be  finite.  The  second  alternative  snggeate  at  once  a 
mMihod  for  mpreeenting  the  magnetio  aetion  of  mag- 
Betiied  bo^es  at  finite  distances.  We  ma^  divide  up 
tibe  body  into  portions  whoee  finear  dimensions  aro  in- 
flmtely  small  compared  with  their  distance  from  any 
mint  at  which  their  action  is  to  be  considered ;  each  of 
ueae  jxirtions  is  itself  a  maxnet,  and  may  be  replaced 
by  an  ideal  magnet  having  the  same  axis  and  moment 
The  whole  magnetic  action  is  obtained  bjr  integrating 
the  aetion  of  all  the  ideal  magnets  of  whidi  the  body 
is  thus  supposed  to  be  composed. 
Let  4,  y  be  the  direction  ooeinea  of  the  magnetic 
aaus  of  any  elemoit  do  of  a  magnet,  and  I 
^gffl*^  such  thatlfipia  the  magnetio  moment  of 
the  demat,  and  let  IX— A,  I/<  =  B,  Iv— 
C ;  then  I  is  called  the  "  intonmty^  of  mag- 
netisation "  at  the  point  when  the  element  is  taken. 
I  saay  be  r^arded  aa  a  vector  which  spedfies  the 
magnetintioa  <^  the  body ;  iu  gmeral  it  varies  con- 
tinaoosiy  from  point  to  point;  if  it  has  the  same 
nine  and  direction  at  every  poidt,  the  body  is  said  to 
be  mufinmly  magnetized.  A  line  drawn  so  that  Uie 
fimotkm  I  at  evetvpuint  of  it  is  tangential  to  it  is 
called  a  "hne  of  magnetisation."  It  is 
*ffjy£y'  dear  from  what  has  already  been  shown 
that  we  m^  if  we  chorae  nplace  Ute  el^ 
Mufc  dp  by  three  ideal  magneto  whose  axes  aiepanl- 


lel  to  the  co-ordinate  axes,  and  whoee  mcmenti 
Adot  Bdo,  Cdo  respectivflly. 

If  then  K  be  the  magnetle  moment  of  the 
whole  magnet,  SJS.  tiie  nuunent  of  ai^  elonent 
iv,  and  p,q,r  the  direction  cosines  of  tho  asda 
of  the  wiuue  magnet  we  have  K = la«,  ~  -  Be*  i 
and,  remembering  that «'  =-«  for  eraiy  element, 


We  may  thareftne  write,  replaeing  f?"*"nattwi  bj  InlO' 

giation, 

Y.p=ffJUm,-K.^^fJf^,-&.^=fffCd^  .   .  (8). 

Let  SN  be  an  Ideal  magnet  ef  infinitely  smalllength  1^  let 
m  be  its  magnetio  nument,  and  m  =  *1  Ij^ 
Qbe  itsmiddle  point,  and  the  an^eF(|N—«,N  FotoaUalor 
being  tiie  positive  or  north  aeolrlng  mIo  ;  and 
let(^  — D.  Hies  the  potvntial  at>  dne  to 
this  magnet  is 

-  {D«-Dlooet  +  ip}**-»[D«+Dloos#+w}-** 

Branding  andne^eottng  powenor^abonttalntwe 
get  for  the  potential 


meosa 


Henoe  the  potential  at  P  <{,  «,  0  of  an  Infinitely  smaU 
mafmet  Ail*  at  (ii^a,*),  having  Its  axis  paiaUel  ^  . 

toSbe  axis  of  «^  Is  A({-a]i/I)>  and  aOnUKdy  I^o*«>t>^ 
for  the  other  two.  We  then^ne  obtain  fi«  toe 
potential  of  the  whole  magnet 


of  finite 


^=jO[)rjA(f-»)+B(,-r)+0(f-s)}^ 

TiUns  the  seeond  of  Umbo  ensewlms 
by  pavlB  in  the  nsoal  way,  we  get 

when  «~U.-f  iid-|-aO«>Ieos« 


I,  «,  a  being  the  direction  cosines  of  the  ontwud  nomal 
to  any  element  dS  <tf  the  auxfitee  iA  the  magnet,  and  a  the 
angle  between  the  nonnal  and  the  dtzeetlon  of  miiniillm 

tionU  dS. 

Henoe  the  action  of  any  magnet  may  be  repreamted 
by  means  of  a  oertun  volume  distribution         ..  .^ 
(p)  and  a  certain  surface  dbtribution  (ff)  of  djaSbuS 
free  magnetism.  This  important  proposition 
is  due  to  Poisson.* 

The  fkot,  in  Itself  obrlons,  that  the  sum  of  all  the  nag- 
netiam  of  Folsson's  dlstribnti<m  mnst  be  aeto,  gives  ue 
theorem 

which  admits  of  oonne  of  direct  analytioal  proof. 

The  magnet  may  also  be  nplaced,  so  for  as  ita  e» 
ternal  action  is  concerned,  by  a  distiibution  _ 
whollyonitaBurface,a8wa8shownbyGau88.'  dMSoSoS 
This  will  be  seen  at  once  if  we  nplace  the 
pomtive  and  nu;ative  magnetism  throughout  the  body 
by  positive  and  negative  electridty,  and  suppose  the 
snrnoe  of  the  magnet  covered  with  a  oondn^uiK  laver 
in  connection  with  the  earth.  The  surface  will  thna  W 
come  oharaed  with  a  distribntion  of  positive  and 
negative  electridty  whose  total  sum  is  lero,  sndi 
that  the  potentaaT  the  snrfooe  is  aeroi.  and  henoe 
the  potential  at  every  external  point  loo.  The  potential 
of  this  surface  li^er  at  every  pwit  external  to  the  body 
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b  therefore  eatul  and  opposite  to  that  of  the  internal 
electricity.  It,  therefore,  we  change  the  sign  of  the 
■urfaoe  denaity  at  every  point,  we  obtain  a  surface  dift- 
tribation  whose  potential  at  every  external  point  is 
the  same  as  that  of  the  body.  There  is  of  course  only 
one  Booh  distributioD :  we  may  call  it  Gaosa's  distriba- 
Camot  turn, 

Misaoldai      Ptnsson'a  diatribntion  viS  oommde  witb 
■ifiwittMp         of  GansB  provided  the  magnetuation 
be  nidi  that 


"S^  dg^  dm 


(8); 


BMOlUnt 

fDmloald* 

anuniet- 


when  this  oondition  ia  satosfied  at  eveiy  point  of  the 
body,  A  ia  aaid  to  be  "aolenoidally"  nugn^azedi  a 
particular  case  ia  that  of  uniform  magnetization. 

So  long  aa  the  point  ooneidered  is  exter- 
nal to  the  macnet  there  ia  no  difficulty  in 
attaching  a  definite  meaning  to  the  reeult- 
uit  magnetio  force  (p)  at  a  point;  ita 
components  are  given  by 

and  the  valoea  obtuned  will  be  the  same  whether  V 
be  calculated  b^  means  of  Foisson's  or  of  Gkuss's  dis- 
tribution. Inaide  the  body  the  result  is  otherwise,  for 
reasons  that  are  not  difficult  to  understand,  when  we 
examine  the  nature  of  our  fundamental  assumptions. 
It  ia  therefore  necessary  to  be  careful  to  define  what 
we  mean  by  resultant  magnetio  force  in  the  interior  of 
a  magnet  It  u  defined  b^  the  above  equaUon  (9)  on 
tiie  nndentanding  that  V  is  calculated  from  Poisaon's 
di^ribntion.  We  can  show  that  ^  tiius  defined  is  the 
Tesultant  force  in  an  infinitely  small  mrlindrical  cavity 
irithin  the  mi^iirt,  whose  axia^is  parallel  to  the  line  of 
magnetizatum,  and  whose  xadiiu  a  ii  Infinitely  small 
flranpazed  with  its  axis  2& 

xeoumtl  of  the  muMex  fllUng  ioeh  a  cavity  will 
tJhet  Polwni'i  volume  diitribatlon  to  an  Infinitely  small 
txtent;  the  alteration  of  the  force  if  any,  will  therefore 
vriN  simply  from  the  nuftce  distribution  which  we  most 
plBoe  on  the  walls  of  tiie  mwity  in  coder  to  make  np  the 
eomplete  rraresentatioii  ef  the  aeUon  d  the  mMnet  In  the 
eavi^.  This  dlstribntlon  rednoM  to  two  olroiuar  disks  of 
nidins  e  at  the  two  ends,  the  deiuitiee  of  the  maguetism  on 
which  are  -I  and  +1  reepectively.  The  action  due  to 
Ihew  a  AnoB  4rl  (1  -  i/l^e'+ft')  in  the  dlzwition  of  mag- 
netization. If  a  be  infinitely  nnall  oompared  with  b,  this 
fbroe  becomei  sen,  which  proves  ovr  proposition. 

ifHiMtio  If,  on  the  other  hancL  Uie  cavity  in  the 
magnet  be  disk-shaped — say  a  narrow 
orevBSBe  perpendicolax  to  the  line  of  ma^;n^ization — 
thu  the  fbroe  due  to  the  distribnticm  on  its  waUs  be- 
flomes  4>rL  and  the  resultant  foroe  in  the  cavi^  is  no 
loBCW     bat  a  force  9*  whose  oomponents  an 

•  _a-|.4*A,ka«JI+4irB,«=r+A*0  .    .  (10). 

Miscalled  the  "magnetio  indtudon*'  at  the  pomt 

&. ».  a).  ^ 
Ikon  the  defloltlen  of  9  itlbDomttataaWdethemag- 


«et 


bslde 


(U). 


,  ZdA.dB.dO- 


■))■ 


.(18). 


At  (he  snxftoe  of  a  magnetiied  bochr  the  tangential 
Qomppnent  of  y  is  otmtinuoua,  bat  the  normal  oom- 
ponent  increases  abruptJy  by  4wl  oos0  in  pBssmg  from 
oontinnitr  th^  loade  to  the  oatside  of  the  suHaoe. 
and  diseon-  Outside  magnetized  matter  the  magnetio 
^  «  force  and  the  magnetio  induction  are  ooin- 
oident   Inmdd  we  have 


=0. 


im^ig'^dM  ibT'dpli' 

Heooe  the  maf^ietio  indootaon^  satasftes  the  sdenoidal 
•onditioa  boUi  inside  and  oatside  magnetiied  matter. 


,  fdk.dB 
\da'^dr 


dC\ 
dM  } 


(13). 


It  has  normal  continuity,  and,  in  general,  tangential 

disoontinuity,  at  the  surface  of  a  magnetiaed  body. 

For  if  ■■,  r  and  h,  (  be  the  normal  and  tangtsitlal  earn- 
ponentiofH  and  |i  Justinside,and  i^,  r'andit' f  theeme- 
iponding  oomponents  jnst  oatside  the  sorboe  near  any  point, 
we  have  w— r  |  UIcos*,  and  >'>=i^;  bvt  i^—H-meoai; 
thereftoe  *=•'.  On  the  other  hand  r'aBf.wlMmas*- is  Oa 
reaoltantof  land  M  slut,  which  Is  parallel  to  the  sufheei 
bat  otherwise  may  have  uiy  direction  according  to  circom- 
■tancee ;  hence,  itnca  i'^^  in  general  y*  is  not  eqnal  to  r. 

In  fact  there  irill  be  tangential  discontinuity  of  the 
magnetic  induction  unless  the  line  of  magnetiiation  be 
perpendicular  to  the  surface  of  the  magnet  j  in  this  case 
there  is  complete  continuity  of  the  magnetic  induction. 
When  the  magnetization  at  the  auruoe  is  tangential, 
there  is,  on  the  other  hand,  complete  eon-  ^aitu»  in- 
tinuit^  of  the  magnetic  force.  lecni  of 

It  follows  irom  the  above  that  the  surftoe  |°?*BS^ 
integral  of  t^e  magnetio  tuduotim  taken  i^^^ 
over  any  dosed  surface  S  vanishes. 

First,  let  the  aartkoe  be  wholfy  within  or  wholly  with- 
out oontinnoosly  magnetized  matter.  We  hav^  intagiat* 
Ing  all  over  8  and  all  over  the  spaee  enclosea  by  ^the 
analytical  theorem 

//<'-+-+->«-///(E+r,+5)*- 

hence  the  result  folloira,  for  every  element  of  the  right- 
hand  integral  vanishes.  Next,  sappose  S  to  be  pHtlr 
within  and  partly  without  a  magnetued  bo^.  Divide  » 
Into  two  parts  by  a  doable  partition  one  of  whose  walls  mns 
ootflide  the  surmce  of  the  body  and  infinitely  near  it.  the 
other  inside  and  infinitely  near  it;  then,  on  aooonnt  itf  the 
normal  oontinnity  of  the  snrlkoe  int^ral  will  be  the 
same  In  absolute  value  over  each  <a  these  walls.  Henee  the 
Integnl  over  the  whole  of  8  dlffeie  infinitely  litUe  tStom 
the  sum  of  the  integrals  over  the  two  sarfiwes  into  whioh 
it  is  broken  up  by  the  donble  partition,  each  of  which  vaiK 
ishee  bj  the  former  case.  Hence  the  theorem  holds  in  tUs 
case  also. 

We  may  therefore  apply  to  lines  and  tubes  of  ma^ 
netio  induction  without  restriction  all  the  theoiema 
proved  for  lines  and  tubea  of  electric  fbroe  in  space  free 
n<om  electrified  bodies.  We  may  speak  of  the  num- 
ber of  lines  of  magnetio  induotitm  instead  of  the  sur&oe 
integral  if  we  choose.  And  we  have  this  importairt 
theorem: — 

through  an  vnmttd  tmfoiet  <2^pendif  mere^  on  lies 

howndary. 

There  must  therefore  be  a  vector  %y  whose  Une  iik- 
t^irsl  round  the  boundary  is  equal  to  the  Taemrpi^ 
surfiue  integral  of  9  over  the  siuftce.  isndU. 

The  oomponents  F,  G,  H  of  ^  are  eonnected  with  those 
of  S  by  theeqoattoas 

as  has  been  slumn  In  the  article  Elkctbicity,  vol.  vtll,  p^ 

JUidnoI  MtsnMoI  mm^  miA  siiiliial  ectini  ^  Iw*  wmfmitlo 
tyitaas.— Tlie  potential  enem  of  a  small  mag- 
net is  «(Vt-Vi).  where  Vi  and  Vi  are  the  values 

of  V  at  its  negative  and  positive  pole*.  If  the 
magnet  be  Infinitely  small,  of  length  di  aay,  the 
direction  cosines  of  da  being  ^^fhc,  this  may  be 
written  <dKfVf  dt,  is^  MtfV/d«,  M>,  if  we  are  eon- 
siderlng  a  magn^iaed  element  tS.  volume  dv, 


Motiul  po- 
tennsl 
energy  of 
twomaih 


Henee  the  potential  ener^  of  the  whole  magnstte  vyataft 
fai  a  field  lAose  potentiallB  given  by  V  Is 


(A«+W+Cy)* 


the  Intonation  being  extended  all  over  the  maoMttasd 
masses  aapposed  to  be  acted  upon.  IntegtaUng  mparts, 
we  get  at  once 

w-^«o+^Mf  .  .  .  .  a«). 

»  and  r  being  the  Burfhee  and  volume  densities  of  MssMV 


Digitized  by 


Google 


BUlONBTISBL 


331 


dMribatlon,  m  z«nlt  that  might  httn  bam  expected.  W 
maj  also  be  exprwod  u  aeextuple  intesnl ;  tar.  If  I',  X',  fi', 
•'i  Wt  ir',    refer  to  the  aetlog  tytteOf  uen 


IVheiiee 


(«»)• 


A  remarkable  ezpreeelon  for  W  may  be  obtained  by  eap- 
poeing  the  Integration  in  (17)  extended  tbroogtioat  tiie 
wbcde  of  vace,  on  the  nndentanding  that  A,  ]^  C  are  «ro 
wkere  than  ia  no  megnetlied  matter,  and  then  integrating 
by  pazla.  W«  get,  imoe  fhonufitee  integral  at  infinity 
aaaj  be  ibovn  to  v&niah. 


''-|f/(^S+»f+''S)* 


(SO), 


where  it  moit  be  onderstood  that  A,  B,  C  vary  oontina- 
'«iuly,  however  rapidly.  In  point  of  fact,  where,  u  at  the 
•ornoe  of  a  macnetiEed  body,  there  is  discontinnity,  a  finite 
pivtion  of  the  integral  will  arise  from  an  infinitely  thin 
Mntom  near  the  ntrfeoe.  The  proper  r^ireaentatlon  of 
this  part  will  be  a  sarfece  integral,  as  may  be  seen  by  re- 
Asning  to  (181,  from  which  we  might  Itave  started. 

If  now  V'  be  the  potential  of  the  magnet  acted  npon, 
tten 


whenoe 


<PV'  ,  <PV  ,  d»V'     .  /dA  .  «B  ,  <«3\ 


(SI). 


—00 
-co 

-to 

lAare  B  uid  B'  are  the  resultant  foicee  at  any  point  of 
^■oe  due  to  the  acting  and  acted-npon  systems  nMpectively, 
and  a  the  angle  between  their  directions. 

^  ptactioeWls  ezpreasedaaaftinetionoftheTariablea 
(eqaalinnambertotliedegreeBoffreedom)that 
SSSmma.  determine  the  relatlT*  podtion  of  the  two  lys- 
SSStia  tema;  differentiation  with  respect  to  wiyone 
.gIfSn  flskL  of  these  then  gives  the  generaUied  force  com- 
ponent  tending  to  decnase  that  variable. 

We  may  also  ealeolate  the  forces  directly.  For,  the  oom- 
paanaU  ot  foree  on  the  element  dm,  being  the  diffeieaoea 
«f  tbe  teees  acting  oa  the  two  poles  of  the  element,  an 

a»d  the  components  of  eonple,  in  calculating  which  the 
tfeld        be  supposed  uniform,  are  (see  above,  p.  SS9} 

(rB-|M3)d9,  etc 
BaMo,  Integrating,  we  get,  with  the  chosen  origin,  for  the 
MOVonenta  of  the  whole  force  and  ooaple, 


(SB). 


and  similarly  for  H  and  Si- 
,.jjjrjC(,B-«,+,(A-^  +  Bg+C^) 

and  similarly  for  ^  and  ^ 

In  the  important  oase  ^  a  nnifom  fleU  wbaaa  eonqio* 
santa  are  «,  ^,  r>  we  have 

W  =  -K{(-  +  «fl+.ar}    ....  (83), 

K  being  the  moment  of  the  magnet,  and  I,  si,  »  the  dlreo- 
Mon  cosines  of  its  azla.  From  this  formola  the  reeolta 
tfirta  above  (p.  2S8)  can  be  dednced  with  great  aaaa, 

X  See  Thomaoo.  JtqwMqf  Fapmem  MMtkUy  awtf  MngmMm, 
1." 


EBEamvla. — Some  ezamplefl  of  the  applioatioii  of 
ihe  fop^ing  thecny  an  here  ^ven,  psrUy  on  aoooont 
of  dieir  intrinnj  nine  ■§  ^pee  raabling  to  o«- 
offlve  the  diffiBrent  virietiee  of  munetic  aodon,  pirt^ 
for  the  sake  of  the  light  they  t&ow  on  Uie  uaagj 
it0el£  The  reader  who  deniM  more  sooh  ahould  oo^ 
suit  Maxwell's  Eleetrie^  md  Mamutmit,  <a  Hanarl 
and  Joubert,  Xe^ona  tur  vSUetriaU  et  U  MagnUitiM, 

fiUoNoidal  MapttU  have  already  been  deflnad  aaaacih  thai 
the  veotOT  I  aauafiea  the  aolenoidal  condition 
<£A  ,  dB,  dQ  _Q 
dm^  d$^  d» 

The  lines  of  magnetisation,  therefore,  have  all  the  pi** 
pertieaoflinesofmagnotioindnction  orelectrio 
foroe.   In  particular,  if  we  consider  a  portion 
of  the  magnet  enclosed  by  a  tube  of  the  lines  ttnoj 
of  magnetisation,  the  product  of  the  intensity 
of  magnetization  by  the  section  at  each  point  is  the  aama. 
Such  a  portion  of  magnetised  matter  taken  by  Itaalf  ia 
called  a^'  magnetio  solenoid,"  uid  the  prodnct  mentltmed 
ia  called  its  "  strength."   It  la  dear  (finmi  tbe  general  de- 
finition, or  it  may  be  proved  directly  ttom  the  seooadMy 
property  Jost  mentioned)  that  tbe  action  of  the  solenoid 
may  be  represented  by  the  distribution  of  a  certain  quan- 
tity wl  of  positive  magnetism  on  the  one  end  and  an  equal 

Jinantity  ot  negative  magnetism  on  the  other,  I  being  the 
ntensi^  of  magnetisation, » the  normal  aeetion  at  the  end. 
The  action  therefore  depaoda  mraely  mi  the  atiei^cth  of 
the  ai^enoid  and  on  the  posltkm  of  Ita  ends.  The  ah^  of 


aadliaaa 
offin£ 


the  faitervanlng  wntian  la  immaterial.  If  we  aff  oae  tt 
atoaight,  and  If  the  section  be  infinitely  small 
aothat  the  magnetism  at  the  ends  may  be  re- 
garded aa  condensed  at  two  points,  we  have  an 
ideal  magnet  of  Anita  length.  The  eqolpoten- 
tial  linaa  of  aueh  amagnet  in  any  plane  through 
ita  uls  are  of  eouae  pven  by  the  equation 

.l_-^-eonal.  m, 

where  r  and  a»  the  distaneaa  of  anj  potnt  P  on  the  Um 
from  the  poles. 

Tbe  equation  to  the  lines  of  foroe  ia  easily  obtained  ^  far, 
if  NP  and  SB  (fig.  21)  make  angles  f  and  #* 
with  theaxla  of  Oie  matpiet,  and  #  and  ^  with 
the  line  of  force,  we  mnat  have 

ain#/f*-Bin#'/r«»0; 

henoe,  since 

dn*=nl«/di,  ainf  =tr'<la/i^ 

we  get 

da/r-iir/r'— 0;  i  a.,  ainada-aina'dr— 0; 
which  fivaa  for  the  equation  to  a  line  of  farce 

eooff-ooafsBConat.  (SQ> 

We  m^  Imacine  a  magnet  of  thia  kind  ao  Itmg  that  tta 
actionofmieof itapoleamaybealtogrtherneg-  -^.^.^ 
leeted  at  pointi  which  are  at  a  finite  diatance 
from  the  other.   We  thoa  tfarfMr  realise  what 
never  ooenis  In  natar^  vli^  a  magnet  with  one  pcde  only. 
If  wei^boathellko  poieKK  twoiaah  magneta  near  eaah 

*  The  fint  mathematical  Inverttgadoni  of  the  equation  to  the 
llneaof  fbroaof  anldesl  majenst  appear  to  have  been  made  by 
PlaylUr  at  tbe  lequesi  of  R^wm,  and  by  UlUa,  flfloai.  .iw^^ 
UZL  They  had  Mavteatfto  been  va^earefbllraonBldandBam 
an  ezperlmental  poiaiw  view  by  lambartTlliai  (b  tJbaat  * 
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•Mwr,  w*  g«t  ft  field  th«  Molpotttitlal  lines  and  lioee  of 
)  In  any  mxial  pUne  of  wDlon  u«  gWeii  by  (he  eqafttloni 


eoa*+eM»'Meniat  ....  (87). 
The  UuM  of  fbne  giren  by  eqnatloni  (S6)  and  (XT)  may 
be  tnoed  in  a  diagram  br  meani  of  the  ftdhiwing  dmple 
and  elegant  oonstrnction.'  Draw  two  oiroles  A  and  B,  har- 
IbS  eraal  ndil  and  Nand  8  reapeetlTely  foreeutna;  pto> 
dnoe  the  line  N8  botii  ways,  and,  ataitiDg  from  fhe  centre, 
divide  it  into  any  number  of  equal  part*;  throagb  theae 
draw  perpendionlare  to  meet  the  ciituta  A  and  B ;  from  If 
diaw  aieriea  of  Usm  to  the  pointa  of  divlaion  on  B,  and 
ftomaarimllaraerieatethepoIiitaofdiTMon  on  A.  Theae 
Unea  will  fbim  a  network  of  toiengflB  the  loal  of  tiie  Tertieea 
•f  which  will  he  Unea  of  fime^  eoRa^imdiBg  to  (96)  or  (S7) 


Ji  and  Js  at  Ita  two  ead^  and  by  a  eontinaow 
a  of  freemagneUan  along  iti  length  wlMae  den- 
7di.  Thia  fi  at  eonne  BMMly  a  partlawlT  eaaa 


magnetlim  < 
distribution  < 
altyla-^a/di. 
of  Polnon'i  diitribntioD. 

When  a  body  la  aolenoidally  magnetiied.  the  magitetle 
force     both  external  and  intenuu  depePM  aolely  on  tiie 

suiftee  dlatritatkik  ic*  mem^  Ml  the  enda  <tf  the  aolMMlda 
of  whidi  the  bodyu  ecRnpoaedl  We  may  therefore  aappoae 
tiie  two  enda  of  any  aolenoid  Joined  by  a  solenoid  of  eooal 
stiengUi  lying  In  the  snrfkoe  of  the  body.  Fioeeedlng  thoa, 
we  may  in  an  infinite  uomber  of  w^  constmot  a  mrfMO 
layer  of  tmtmttaa$  magnetlaed  matter  which  will  r«pi»* 
sent  the  magnetlo  aetton  of  a  •otenoldaUy  magnetiaed  body. 
Thomson  haa  shown  liy  means  of  a  highly  Interesting  pleae 
of  analysis  how  to  find  the  components  of  thla  tangratial 
magu^sation.  Bee  JSqtriat  of  i\vw«  «■  £UelHcUf  mU 
JSVMliM,  p.  401. 


Fig.  2t 


aesording  as  we  past  from  point  to  point  along  one  set  of 
Is— age  diagonals  or  along  ttie  other.  Fig.  8S  wiU  give  the 
nadar  am  Idea  of  the  general  appearance  of  the  two  seta  of 
Itess.  He  may  compare  the  ideal  with  the  actual  oases  by 
isAning  to  figs.  4  uid  5,  p.  2S3. 

In  tiM  case  of  an  inlbiitely  imall  magnet,  the  eaoipoten- 
tial  lines  are  of  conne  glTen  by  the  pdar  equa- 
tion  H=^ooss,  0  being  a  Taiiable  paiameter. 
BUS-  It  if  easily  shown  tliat  the  lines  of  force,  wltich 
are  nece«arily  orthogonal  to  these,  bsTC  for 
their  equation  rsosin**.'  If  ^  be  the  angle  between  r  and 
the  taaigent  of  the  line  of  fbrce,  we  haTs  t»a^rd0(dr=i 
tan* :  henoe  the  following  constmction  for  the  dlrecUon  of 
the  line  of  force  at  P  due  to  a  small  magnet  at  0  r—let  K 
be  the  point  of  trisectloo  of  OP  nearest  O,  and  let  KT,  per- 
•endioolar  to  OP,  cat  the  axis  of  the  magnet  in  T;  then  TP 
is  the  tangott  to  the  line  of  force  F-  This  construction 
In  a  sUghUy  difibrent  tana  was  glTcn  HanstcMi*  and  1^ 
CteosB* ;  the  latter  adds  that  the  resultant  force  at  P  is  given 
by  JLFT/OT.OF*  where  H  is  the  nugnetle  moment  of  the 
magnet,  a  proposition  which  the  reader  will  easUy  verify. 
Thess  itfoposltiouB  are  of  ccmsiderable  use  in  rough  mag- 
■atte  Mloulations.  As  this  is  an  Important  case  we  give  a 
dlMTsm  of  the  equlpotential  lines  and  Usee  of  foroe  in  flg.  23. 

We  may,  if  we  choose,  consider  a  filament  of  matter  mag- 
Mtised  longitudinally  at  every  point,  but  so  tiiat  the 
■tiength  ul  (=aj,  say)  is  variable.  Snob  a  fllameat  is  called 
a  eomidex  solenoid.  It  natr  clearly  be  supposed  made  up 
of  a  handle  of  simple  solenoids  whose  ends  are  not  all  coin- 
sldeat  with  the  ends  of  the  filament.  If  di  be  an  element 
«fMOh  a  filament^  the  potential  is  given  by 

-Y-Ci^  *(^)  --  Jt  -  Jt  -  fa  1  dJ     ,  (28). 

Tbafe  Is,  its  action  mi^  be  represented  by  two  psrticUs  af 

1  Botat,  Jbw.  Sof.  Ml,  un. 
■  BsMteen.  MmtHmui  dw  Mt,  p.  aOS 
•  JBvnManMdSrSd^  m 
^aw'slWidLJf^.  nrtfafcUttaadim 


of  unUons> 

SidbSS 


FH.SL 

Tlie  msgnetle  theorems  Jnat  silted  wmsaggeifc  at  «M»«» 

the  mind  of  the  reader  aeqnalntefl  with  the  aoalyris  em- 
ployed in  hydro-klnetioal  problems  the  dose  analogy  that^ 
subsists  between  the  two  methods.  In  foct,  by  proper  a^ 
mngement,  every  problem  in  the  one  solffeiBt  ean  be  eoa- 
verted  into  a  problem  in  the  other.  For  details  we  leftr 
the  reader  to  Thomson,  who  was,  soflv  ss  weknow,  the  fis* 
to  work  out  this  matter  Ailly ;  in  the  present  connection  ha 
should  consult  more  particnlsjly     573  sg.  of  the  Atrial 

DW/ermly  Magii&tiatd  Bodiet  onistitate  in  practice  th» 
most  unportant  case  of  solenoidal  magnets.  In 
the  first  phww  it  is  obvious  that  the  whole  mag- 
netic  moment  of  such  a  body  Is  simply  its 
volume  multiplied  by  the  Intensl^  of  magnet* 
isatitm,  and  that  the  axis  of  the  whole  la  par- 
allel to  the  axis  of  each  of  its  Infinite^  nail  parti.  Tte 
met^  usually  spiled  to  calenlate  the  potential  in  thla 
case  m^  be  presented  In  two  ways.  The  potential  is  oa^ 

eulated  aooording  ta 
pf  Poiaion'a  method  la 
P-^  this  case  mcniy 
from  a  snrflwe  dl^ 
tribution  of  varyinc 
density  IcoaS.  W» 
may  replace  thia  by 
a  layer  of  unifbma 
density  p  and  vaiv- 
ing  normal  tkifik- 
neas.  Let  the  thick- 
nsas  Bit  ai^  .P*!*^ 
meamzed  Huuel  ta 
the  magMcle  axis  ba 
I;  then  the  normat 
thliAiMH  la  loaal; 

ooBstant.  Wa 
lhamfl>ie  sni 
lha  magaat  nplaeed  by  Itself  (fig.  M)  with  a 


Digitized  by 


Google 


HAGNEIIBBL 


288 


^■olome  dtoteibntltm  ^  of  povtlTe  magnetUsn,  and  Itwlf  dla- 
flaeed  tluongli  »  dlstuoe  ( in  s  dii«cti<m  oppoaite  to  tlutt 
it  minattntioD  with  a  aniform  yolnme  dutrlbotion  — p ; 
«r,  wnieh  odium  to  the  samo  thing,  the  potential  of  the 
ougnat  at  P  to  p(V~V'),  where  U  is  the  potential  at  P  ^  a 
vnlfiKin  Tolnma  diitribntion  of  deoal^  +1  Uuooghont 
«lte  maeBflt  and  U'  the  potential  of  the  aame  at  a  p(mit  V 
^tiflaeeJ  tuoa^adiiHaeoiin  the  dlzeotion  of  magiMt- 
iiation. 

If  L  iH, »  be  the  dlzMtton  ooalnw  of  the  macaeUs  uli, 
4hi8  giraa  at  onee 


=-<'f+-f+"S) 


doe 
and 


=  AX+BY  +  CZ 
when  Z,T,Z  are  the  component*  of  the  xeeiiltant  foroe 
te  Tolnma  dlatribtitlon  ^H-^  thnnwboat  the  body, 
A,  B,  0  the  eompnienti  ot  magnflUiatiwi. 

The  aame  rwolt  may  ilao  be  arrived  at  that.   The  part 
•of  the  potential  dae  to  the  element  dv  is  Ids  ooe  t/r*,  bat  thia 
ia  the  component  parallel  to  the  direction  of  I  of  the  le- 
Mltaot  force  at  P  of  a  volome  diatribation  whose  dend^ 
in  rf»  is  I;  hence,  ainoe  the  direoUon  of  I  Is  eretywhraethe 
•ame,  the  whole  potential  is  the  component  panllel  to  the 
magnetic  axis  of  the  body  of  the  resultant  force  at  P  of  a 
Tolnme  distiibatioo  r=l  thnraghont  Its  whole  extent. 
This  ^TSB  at  osoe  the  ezpreadon  of  (29)  for  T. 
In  UM  oase     a  unifbiinly  magnetised  sphere  of  xadios 
Bnham.     ^  ^■^^       being  panllel  to  the  axis  of  »,  «oA 
ci-mo.  centre  at  the  origin,  we  get,  If  r  be  the  dis- 

tanee  of  P  from  the  origin,  for  external  points, 

V=|-Io«x/f*  (30); 

in  otiiez  word%  tiie  extenal  action  la  that  of  a  magnet  of 
inflnltely  small  dlmenaions,  baring  the  same  moment  and 
•xla,  ^aeed  attha  eantn. 
For  internal  ptAaU 

▼^-M*  (a>! 

whenee  It  appean  that  the  magnetio  foroe  Inside  the  aphere 
la  constant  In  magnitude  and  In  direction,  being  iq>poaite 
io  the  nniform  magnetlntioBt  ■b^  tqual  to  -fwl. 

Tb%  potential  m  a  nnlflramb^  magnetised  elUpaoId  waaj 
■aii—pM  atmila^  treated.  Let  the  origin  be  at  tite 
centre,  and  the  axes  along  the  principal  diame- 
ters of  the  elUpaoid.  whose  lengths  are  So,  and  let 
^  SI,  n  be  Oie  direotion  oosinM  of  its  magnetie  axis.  Cou- 
«U0r  tfnt  an  extcnul  point.  Then,^  if 

^lAera  a  la  the  podtlTe  root  of 

y— ALs-f  BHy  +  CNs  ....  (88). 
where  It  must  be  remembered  that  L,  U,  N  are  ftinetiona 
^M,jr,M,  Inaminch  as  a  is  ao. 

If  (z,  9,  «)  be  an  internal  point,  X,  T,  Z  are  the  oom- 
poneotB  (HTthe  foroe  doe  to  a  aimllarand  similarly  aitnated 
^Uipaoid  throDgh  (i^  p,  a).  Let  its  axes  be  pa,  pk,  pc;  we 
■ow  han 

XssLa^T=]Iy,  Z— Ns, 

where 

■w^  writing  f^y^*. 

»-**^»-««.  (84). 

Wa  thus  obtain  f»ry, 

y  =  AIdi+Blfy+ONs^   .  .   .   .  (3S) 

wbne  L,  H,  N  are  now  constants,  which  remain  tb«  same 
«o  long  as  ih»  ratios  of  the  axes  remrin  unaltered.  The 
•«oanponenti  of  the  force  inside  the  ellipsoid  are 

•=-AL,^=>-BM,Y=s-CS  .  .  ^  (86). 
The  fbiee  la  therefore  uniform ;  bat  its  direction  does  not 
«oineide  with  that  of  the  magnetisation,  nnless  the  latter 
be  panllel  to  one  of  the  principal  diameters,  and  then  the 
Avce  is  of^Msito  in  direction  to  the  magnetization.  It  will 
Webaarred  that  the  force  Inside  similar  eUipaoids  slmi- 

tBsa  nonaon  and  Talt,  Jblwal  IMBiV%,  Td.  L I M 


larly  magnetiied  to  theaama  Intend^  Is  al wan  thn  ■Ufc 
¥ta  an  oblate  ellipsoid  of  zevolntion,  In  whion 

lI«K=ar(l^rin-i.-i^. 

Far  a  Tcaiy  flat  oblato  ellipsoid  of  nvolatiou 

L=4»,  M  =  N=»«e/& 
Far  a  piolate  or  ovary  ellipsoid  of  rerolntion,  In  wUA 

From  the  formnlae  for  an  ellipaold  we  coold  easily  dednoa 

those  for  an  infinitely  long  elliptio  or  clroolar  QyUnder ; 
we  have  merely  to  maike  one  of  the  axes  infinite.  We  find 
In  tiiia  way,  fbr  instance,  that  tiie  fme  Inside  a  drenlar 
cylinder  <»  infinite  length  magnetlBed  ttnnaveneb'  ia  -8*1. 

The  reader  will  find  It  interesting  to  examine  me  valnea 
of  the  magnetio  Indnction  in  the  foregoing  casea,  ud  to 
Terify  its  normal  oontiunity  at  tiie  snifaoe  of  tike  magn^ 

ImhMut  MagneU  form  another  Tory  important  class.  In 
them  the  OMnpcments  of  magnetisation  are 
deriTable  by  dlffmntiationfrom  a  ftanotioi  „t£S^ 
^^y,«),whli!hissometimescalledthe"poten-  '°*«°^ 
tiiu  of  magnetlaition,"*  so  that 

g  TO. 

It  is  obviooB  at  once  that  the  &mily  of  aorfkoes  #(s, «.  s) 
—  const,  cat  the  lines  of  magnetiaatlon  at  right  angles ;  nr, 
if  da,  4v,  da  be  the  prqf  eetions  of  the  element  of  any  line  oa 
the  anmoe,  we  haTO  1^  dlflbrentlation 


^  di' 


<. Ads  +  Bdy  +  Oda  as  0 , 
which  is  the  analytical  expreaslon  of  the  laopeity  in  qnes- 
tion.  We  may  tiierefore  snppoae  a  lamellar 
magnet  divided  op  by  these  aoinocs  of  magnet-  "fffff 
isation  Into  an  infinite  nombei  of  infinitely 
thin  normally  magnetized  shells  or  lamellm.  It  can  be 
shown  that  the  product  of  the  Intensity  of  munetlsation 
by  the  thicknesB  at  each  -point  of  any  tnch  ahell  u  the  aame ; 
for.lf      y,  s)—>caud  tCx,  y,«)<-aH-^lMtlieeQnatlMwtft 
the  two  sorucca  bounding  tiie  shell,  ^  the  nonnal  dlltuMa 
between  them  at  any  point,  we  have 


Le.,  IA*— ^  I— constant  for  tiie  same  shell,  which  was  to  ha 

proved.  Tliia  prodact  ia  called  the  strength  of  the  aheU. 

A  shell,  which  ia  everywhere  normally  magnetlBed,  but 
wboae  strength  is  not  oonatant,  la  called  a  "complex  shell  ^ 
a  magnet  made  np  of  snoh  shells  is  called  a  "  ocmiplex  lamd- 
lar  magnet."  The  condition  to  be  aatisfled  by  A,  B,  C  in 
tills  caae  ia  ^mply  that  the  lines  of  magnetintion  mast  be 
orthogonal  to  a  fiunily  of  sar&ces, «.«.,  Adx  -|-  Stfy  -f  Cds  most 
be  convertible  Into  a  perfect  dlirerantial  by  mnltiidicattoa 
by  a  &ctor ;  otherwise  that 

The  potential  at  P  of  a  simple  magnetic  ahell  of  strength 
i  ii  given  by  the  formala 

V=jfp^  =  ljJ^'-i-   .   .  (88). 

where  w  is  the  solid  angle  sobtonded  at  the  point  P.*  There 
ia  a  convention  here  as  to  sign,  viz.,  that  aide  of  the  ahell 
la  positive  towards  which  the  llnee  of  magnetization  pass, 
and  the  solid  angle  subtended  at  points  infinitely  near  that 
aide  Is  positive,  while  that  subtended  at  points  infinitely 
near  the  other  side  la  negative.  If  we  cause  P  to  move 
from  the  positive  side  away  to  infinity,  then  back  from  in- 
finity to  the  negative  side,  or  to  move  anyhow  from  in- 
finitely near  the  positive  side  to  a  point  infinitely  near  the 
n^rtive  side  wlttumt  catting  thtongh  the  aheU,  it  wiU  d«- 

■  To  be  diatlngalsbed  of  cooTM  fhnn  magnetie  potantlsL 
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«naM  flODtianmulr  by  4W  ;  If  we  pan  thmigk  the  ihell  from 
ft  point  lailiiltely  neu  on  the  negktlTe  lide  to  ft  point  In- 
flnlte^  sflftT  on  the  poeitive  tide,  thexe  will  be  ft  Hidden 
lanfBMB  of  4n ;  tansentially  to  the  dteU  thexe  li  eontlnaitr. 
The  potential  of  a  efoeed'  bWI  li  evidently  uio  for  any  ex- 
tenuu  point,  ±4W  for  an  internal  point  according  u  the 
podtive  or  negative  lide  ii  Innermost.  It  fti^eftti  alio  that 
the  potential  of  a  aimple  —g"****  ihell  d^peuda  merely  on 
Ita  itrength  ftnd  on  iti  bonndaxy,  Jnat  aa  that  of  a  magnetic 
■olenoid  depends  merely  on  Its  strength  and  the  posiUtm 
of  its  ends. 

A  lamellar  mametwill  In  general  be  made  op  partly  of 
_  ^  ,  closed  shells,  audnurtly  of  sheila  whoa*  bcrand* 
^?^|^°^  arles  He  on  the  anrftoe;  only  the  latter  of 
iBMgDot.  ooone  oan  Inflnenea  the  potential  at  wtemal 
point*.  The  general  apnsilon  tax  the  poten- 
tial at  ftny  point  P(f,  n,  0  Is 


a) 

4p 


li) 

ds 


(89), 


where  *  Is  the  angle  between  D  and  the  oatwaid  normal  to 
A,  and  t'  the  wne  of  f  at  the  point  f,  <i,  C  (lero  of  coarse 
if  f ,  V,  !  be  oDtside  the  magnet).  The  nine  of  Y  thos  foand 
la  not  diaoontinnoos  at  the  sarflsoe  as  might  be  sappoeed, 
fiw  both  the  sorfaoe  integral  and  4«f '  have  disoontinaitiM 
Amm^  and  they  axe  eqnal  In  amount  and  of  (WoaiteBlgB. 
Fot  an  BTtfiTTin'  pdnt  the  potential  la 


ne  Immediate  Interpretation  of  this  Is  that  Uie  notentlal 
k  the  same  as  tiiat  dna  to  a  normaily  magnetiied  layer  <m 
tii6Mirihw<tf  tte  body  whose  ibeiicth  at  dSlif;  In  other 
wradi.MM«zt6nal  aetira^  evexy  lamellar  magnet  mi^  1w 

letOaoea  by  a  orasplez  shell  on  ita  snrbee. 

There  is,  howeTor,  another  way  at  locking  at  the  result. 
BInce  A,  B,  0  are  derlnble  from  a  potential  f ,  the  dUfer- 
enoe  between  the  T^nea  of  f  at  any  two  points  la  simply  the 

Talne  (tf  the  line  Integral  /  ( Adc+BdrfCds )  ^o&g  U7 
betwaae  tlMsa  points.  Hence  if  the  tangential  component 
of  nugnetintion  be  given  in  direction  and  magnitude  all 
ever  any  inrftcc^  the  value  of  f,icaMtoiUi>r^  Is  given  all 
over  that  snxfiue.  We  conclude  therefore  that,  If  a  body 
he  lameUariy  magnetised,  and  we  know  the  tangential 
•onnonMit  w  Ha  nrngnetiaatitm  all  over  Its  snzfte^  Its  ex- 
ternal aetion  ia  determined  ;>  for  a  constant  «  added  to  # 
will  ilBqdyidd  to  the  sur&ce  integral 
.rrw)s»<« 

lAUh,  being  0  timea  the  whole  solid  angle  subtended  by 
the  snxfftoe  at  any  extemal  point,  vanidies. 
For  another  very  interestinK  proof  <^  this  xesnlt, 
see  Thomson,  JZaprwt,  p.  386  ao. 

Thit  vector  pcrtenfelu  of  a  lamellBT  magnet 
maj  be  expressed  by  means     the  formula . 


Ysetwpo* 
tenttslff 


ds        da  4^ 


-  »■ 


dS' 


>ete.:HBetCL 


(40). 


magnme 

^iLete. 


^nieae  formnla  ftunlsh  an  Immediate  proof  of  the  the- 
CMDU  (tf^UHnsim  above  stated. 

IBj  means  of  tJie  last  of  them,  it  has  been 
shown  In  the  article  ELromiciTY*  that  the 
vector  potential  ot  a  rimple  magnetic  shell  can, 
as  might  be  expected,  be  expressed  by  means 
of  a  line  integral  taken  round  its  boundary ;  in 
the  same  place  it  has  also  been  shown  that  the  potential 
eneny  of  snob  a  shell  in  a  magnetic  iteld  reduces  to  a  simi- 
lar l&e  Integral;  and  that  the  mnfenal  potential  energy  of 

iBIrW.TIwnsnn,  lUgftrttf -ftpirssn  Jie<rfci»  oftJ  Magmtim, 
''t^vHLp.ti, 


two  such  shell  reduces  to ftdooble  Itaelntregal ' 
their  boondarlee. 

An  important  aimroximate  onmsion  tot  tta  f*— i*-* 
of  a  magnet  at  a  pomt  P,  whose  aktsiiee  rtnm 
some  chosen  point  In  the  magnet  Is  great  com- 
pared with  the  greatest  linear  dimension  of  the 
magnet,  may  be  oMained  as  follows.  Ijet  tiie 
co-ordinates  of  P  with  respect  to  the  chosaa 
point  and  any  axes  through  it  be  (..n,  ( ;  and 
let  the  oo-ordinatea  ai  any  point  In  lae  body  xefbned  to  the 
same  axes  be  s,  y,  a. 

AlsoletD=[((-«)»+(»-»)"  +  «-s)«  I  ^  and  let  r  — 

•-(j^+|«+t»A*«t»+srH*  Then  the 
potential  U  at  (a,  y,  •)  of  ft  nnit  pole  ^aeed  at  ((, 


given  by 


+ 


■  +TJi+Ui+Us-fete, 


-eta. 


by  a  well-known  theorem,  whexe  TTi,  V%,  Vt,  etc,  are  i^heri— 
eal  harmonics  of  degrees  l.S^S,  etc,  in  ^|r,s,and -S,  -S,  -4> 
etc,  in  (,  ii Now,  by  the  theorem  of  mntnal  potential 
energy,  the  potential  V  of  the  magnet  at  (f,  n,  X)  is  the 
potential  energy  of  the  magnet  In  the  fleld  due  to  a  unit  pole 
•t «,»,!);  hence  by  (17) 


=  Vi+Vi+V«+etc 


(«1V 


where  Yi  arises  from  Ui,  Yi  from  Ut.andao  on.  Yi,Yi,  Yu 
etc,  will  be  nherical  hannonlos  In  i,  n,  i  tt  the  moai 
gviatal  kind,  fnv(dvlng  essentiidlT  &  6,  7, .  .  .  8H-1  eoir 
■tants  xeiveotively,  thdr  degxeee  bafaig  -4L -a; .  .  .  -4  re- 
QMCtively.  These  constants  will,  however,  dc^Mud  in  eai^ 
case  on  a  larger  number  of  Integrab  taken  throo^wnt  the 
magnetised  body,  thus  the  oonstanto  in  Yi  wlU  dmnd  vpesb 
Ki+l)«  +  S>u>t«cnL'  TheieisaedlfleBltrbwri^ 
down  these  terms  exeept  the  length  of  the  fomiiW.  Putting 

^Ade-m,^B*-Ka^^O^.=K.  1 
L=^A«d^M-^B»d.,K-.,/i7«Jsi.L  -m), 
P-^(Bs+<V)<fa,  Q=etc,  B-ete.  J 

wo  get 

ft  ft 

It  may  be  ahown*  that.  In  the  most  genenl  mm,  if  w* 
take  the  axis  of  m  parallel  to  tiu  magnetic  axl%  aad  tt* 

origin  at  the  point 

{(2L-M-10/)JK.  B/K,  Q/K  }  • 

•ad  tun  the  axes  about  an  angle  tan  P/(li[  •  N),  the  aber*- 
ledooeato 


Y-gf-{-|(M-NKi'-S'). 


-eta 


An  interestins  particular  case  Is  that  in  which  the  i  _ 
net  Is  symmetnoil  with  respect  to  the  three  ooordlnatft 
planes.  If  we  take  its  axis  to  be  In  the  axis  of  a,  than, 
aince  aU  the  Integnla  U  K,  N.  P,  <L  B  vanish,  Yi  i^mp, 
pean,  of  the  next  aet  only 

Ai=^A*Ws.  A,=^A|M.iA.=-/5rA^.  («> 
remain,  and  we  get  Y> 

s{Ai(8t«-8^'-««)  +  A,(4^'-f-t«)+Ai(4?-f-^')}f 

(«). 

The  potential  to  the  same  degree  of  mnorimation  of  ft 
positive  and  negative  pole  of  strnogth  pweed  on  the  mag- 
netie  axis  at  dlstaiuMB  -{-  L  and  -  L  from  the  origin  (esBton 
of  symmetiy),  Is 

r*  2r* 


*  TbUfkct  Is  forOierpnot  If  ttiatwote  wanted,  thet  the  : 
netliatlon  of  a  body  oamm  be  ilwlsnnlnefl  ftom  its  axli 

action. 

*  See  Btr  W.  Thomson,  JEqiHnV  p.  188. 

*  This  point  Is  sometimes  called  the  centre  of  the  mamet,  anA 
the  new  axes  of  Ysnd  Zlls  ■econdarj axei.  Itshovld  beob- 
served,  however,  that  this  "  centre"  is  not  neeamailly  the  middle- 
p<dnt  (tf  the  line  Mining  the  mass  oenties  of  the  poni'ra  and  neg- 
attnm^gudsn.  Onthlssn^eotsee  a  g^lqrBwltmmt,''a5k 
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If  attampt  now  to  And  fi  and  K  m  tiiat  tbe  tiro  mag 
UmI  npn-  ttetie  mtems  maybe  e^alTalent,  we  find  differ- 
MoiatiTe  «iit  TKlaes  for  L  for  different  poeltioiu  of  tbo 
m«nel.  external  point.  II,  however,  the  magnet  be 
»mmciriealai«rfi(a«ni^aothatAf'— Ai,UHa  tiia  ozprea- 
llMi  flv  T  ledncca  to 

y-Kt-|-8(-Ai-A,)f^-8n«-3S»)  ^^^j 

m  then  get  S>iL  — '  E,  and  2fil^ — 3  ( Ai  -  Ai),  whence  ^8 
(Ai  -  Ai)7K.  In  other  words,  in  the  oaw  of  a  magnet  which 
II  ^fmmetrioal  aboat  its  axis  and  also  about  an  equatorial 
■taDOk  w«  flan  repreoent  the  external  actioiL  Ict  maau  of  a 
tied  Ideal  magnet,  ptovided  higbw  pow«n  of  the  ratio  of 
the  groateet  linear  dimenalon  of  the  magnet  to  the  dia- 
tanoe  of  the  point  oonaidered  than  the  fiinrth  can  be  neg- 
lected. It  ii  to  be  obaemd,  however,  that  If  Ai<Ai  the 
kngth  of  Oe  ideal  z^reaeiitathM  naignet  will  be  Imagt- 

A  convergent  Mries  for  the  mntnal  potential  energT  of 
tete  fbr  magneta  U  and  M'  maj  be  obtained  &om 

uatul  pc^  the  aextnple  integral  of  (19).  Let  the  origin 
(nUalMk-  beaCzeapoint01nlC,aBdlettheoo-ordinatei 
*tr<  of  a  Aznd  point  O*  til  H'  wltii  refBrenoe  to  a 

»t  of  azei  Axed  in  0  be    «,  { ;  fbrther,  let  x,  y,  m  and 
/    be  the  eo-ordinatea  of  any  (dementa  av  and  dv'  in  H  and 
U',  tha  axea  being  in  the  former  oaae  the  qntem  already 
taUaU^lnthelattwapanUelintemtluoaghO';  then. 
Iff  dmtta  ({*+«*  +  ataBd  for 

If'-*  •IT''''"" 

W-V'V*^(^+BJr+«)CA'4+B'*+0'*(-r+=>"-)' 

"         W^Wi  +  W.-fWi  +  (48), 

where  Wi,  Wk,  W«,  axe  ipherical  hamumloa  in  {,  >),  {  of  d»- 
freaa-2,  •4^,-4,  etc. 

If  wo  nagleat  all  thv  tenna  except  thoae  of  the  flitt  order, 
iriddl  aMomrti  to  aapporiag  IC  and  H'  iaflsitely  amall,  we 

If  *,  be  the  aaglea  between  the  axea  of  U  and  V  and 
the  line  from  the  centre  of  M  to  tbe  oentre  trfM',  and  *u 
tbe  aaglo  between  the  azaa,  thia  rednoea  to 

W«*^  (eoa«ii-8eiM*ieoa«k).  .  .  .  (49). 

Tnm  this  formnla  we  can  derive  at  once  by  difhrentia- 
AgjHrm^    ^^"^  tnualation  andtheoonple 

ImsD  two  •boot  the  centre  of  X',  whidi  repreaent  the  ae- 
laliilitfy  tionofHopon  It.  An  eleguit  ayntheala  of 
•mall  mag.  thia  action  baa  been  given  for  the  moat  general 
case  by  Taii,*  It  will  be  aniBcient  to  confine 
oBiselvea  here  to  tiie  caaa  where  the  magnetic  axes  axe  in 
•M  i^ane.  In  thia  case  and  W  beoomea  EK' 

{riBMinik-Sooificoefk)/^.  Denoting  by  X,T,L  the  foroea 

9t  tnadatioii  parallel  to  Sh'  and  pen>endlcnlar  to  MM' 
(io  aa  to  deereaae  and  the  ooaple  tending  to  decrease  #i, 
wehavo 


{rinfiainft  -  2coa*iooalh) 


(50). 


I  ^.'(qinficosfi  +  2oca»isin«  ) 

One  moat  important  conelnaioQ  follows  at  once  firom 
theae  formnUe,  via.,  that  the  tranilatoiy  forces 
""J**  vary  inversely  as  the  fonrth  power  of  the  dis- 
"jrjTirnini  i^noe,  whereas  tbe  directive  couple  variea  only 
ODDple  •  inversely  aa  the  third  power.  Hence  tbe  couple 
(dlatp.  may  be  qoite  aensible  at  distances  for  which 
tbe  force  at  tranalation  is  inappreciably  small. 
Theae  conclnaionB  apply  of  contse  equally  to  any  pair  of 
magnetised  bodiea,  provided  the  distuice  between  tiiem  be 
iofflclentlT  great  as  compared  with  their  llneudimanaiona. 
lUs,  affiled  to  the  case  of  the  eartbj  at  tmee  explains  the 
phenomena  that  posaled  Nonnsa  and  the  earlisr  magnetic 

elkai^era  so  greatly.  Thofbllowiag  particular  eaaea  are 
portut  (fig.  25) :— 


(A)  •i  =  *»=0,X=-i5K:  Y  =  0,  L=sO. 

(B)  ft  =  (,=^,X  =  3^,T  =  0,L=0. 

(C)  ti^O,      =  '  x  =  0,Y=3K?.',  L=«^'. 

(D)  91  =  1,  #i=>0,  X=0,  Y  =  ^KK^^  L=5^'. 

•  r*  fa 

Tlie  lait  two  eaaes  are  e^>eclally  important: 
the  position  of  tbe  deflecting  magnet  in  (C)  ia  DeOeetiag 
described  as  "  end  on  "  (etster  Hanptlage),  in  ^J^^^ 
(DI  M "broadside  on "(xweiterHaoptUge);  it  «rf?fSSS4. 


Will  be  noticed  Uiat  the  couple  in  &e  fanner 
—  ia  donUe  that  in  the  latter. 


} 


B-  - 


{ 


{ 


If  the  terms  of  the  aeocmd  and  third  order  b«  tAm  into 
aoconnt,  and  tbe  magnet  «V  be  deflected 
tbroQgb  an  angle  t  from  ita  orlgiiial  podtirai  Qp— 
by  a  deflecting  magnet  (I.)  orlgfiially  end  on  S'^^^ 
uid  (II.)  orlguially  broadaide  on,  we  get  for  eoMam 


tbe  couple 
I.  ooa^l 


2KK' 


on  and 
bnaddda 


(Bl), 


] 

„.   e«,[^  +  ^+^+...]J 

where  Ti  and  T'l  are  odd  Ibnctitms  of  the  relative  poaitira 
of  M  and  H',  but  and  T'l  are  even.  In  the  case  when 
11  and  U'  are  symmetrical  aboat  three  orthogonal  plaoM^ 
0  and  O'  being  theoentres  <it  aymmetnr,  Ti  and  T'l  vaniali, 
ud  the  writer  has  obtained  Car  the  wiua  itf    and  T'a 

Ti=-e{K(3A'i-4A'H-A'.)-K'(2Ai-Ar-A*)  }  ) 

T'i=-|{K(lSA'i-llAVA'i)-K'(8Ai-4At+As)}  j 
where  Ai,  Aa,  ete.,  have  tho  meanings  abova  aarigncifl  la 

{48).> 

Sphere  Magnetized  in  any  Manner. — ^ThU  is  tba 
mmt  interesting  of  all  the  cases  that  faU  om^a 
under  the  present  section,  both  from  its  ttegnrrt 
being  ameQable  to  mathematical  treatment  mt^jS^ 
and  on  aooount  of  ita  historical  interesL  It  ™««"™* 
was  first  discussed  in  the  beautiAil  memoir  entitled 
AUgemeine  Theorie  de*  IkdmagnetumuM,*  in  whi<dt 
Gauss  laid  the  fonndation  of  the  rational  iheoiy  of 
terrestial  magnetism.  The  following  is  a  brief  aooount 
of  the  theory,  wfaioh  has  not  been  greatly  added  to 
since  he  left  it 

Let  X,  T,  Z  be  the  components  of  the  eardi'i  M- 
sultant  magnetic  force  at  any  point  on  it«  soiftoe,  in 
the  directions  of  geonaphical  north,  geographkalveiti 
and  vertically  npwaras  respeedTely.  Taa  KOOb  is  oam- 

■  aBieekcLe. 
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plfitely  known  when  Uiese  are  given,  mnoe  it  dependg 
on  three  elements  only.  If  K,  nave  the  meanings 
fonneriyuaigned  (pp.  221,  222,  228),  we  have  of  ooune 
H=«/X«+T',tKii=Y/X,  tan.  =  Z/i/  X«+T». 
Again,  if  V  be  the  macnetlo  potenUal  of  the  euUi, 
I  the  latitade,  and  X  the  loDg^tode  of  aoy  point  on  its 
toT&oe,  then,  euppoong  the  earth  to  be  m  sphere  of 
ffadiufl  a,  we  have 

r  denoUng  the  distance  of  any  point  from  the  centre  of 
the  earUi.  When  V  is  known,  therefore,  the  force  is 
emnpletety  determined. 

If  now  we  suppose  all  the  magnetized  matter  (or  its 
•qnivalent — say,  electno  currents)  to  be  within  the 
earth,  it  follows,  from  the  theory  of  spherical  harmo- 
niofl  that  we  can  write  down  a  convergent  series  for  its 
potential  at  all  external  points,  when  Uie  potential  at 
«Tei:ir  point  of  its  surface  is  given.^  In  fut,  if  the  ex- 
pansion of  Uiia  Bui&oe  potaitial  in  terms  of  sniftoe 
numonioBbe 

B,+s.+  ...+8.+  ..., 
we  hare  for  all  external  points 

v=8.(-^y+8.(-f  y+ .  •       V  ■ .  («).' 

The  number  of  terms  of  this  series  that  must  be  re- 
tained in  order  to  obtun  a  snffidently  aoourate  repre- 
■antation  of  tbe  pfaenconena  will  of  ooone  dOTend  on 
ciroDmstanoes,  and  can  only  be  asowtuned  hy  trial 
8ii  S,, .  .  .  S(  az^  Amotions  of  known  foim,  containing 
rapeotiTely  3,  5  .  .  .  .  2t  +  l  constants;  hence,  if 
Cams  beyond  the  order  may  be  neglected,  Uie  ex- 
pression for  y  will  contain  t*  +  2t  arbitrary  constants. 
Oliese  must  be  determined  by  obserration,  and  then 
the  magnetic  action  at  all  points  on  the  surface  or  out- 
side the  earth  is  known  imspectiTe  the  internal 
distribution  of  the  nuunetio  causes. 
Data  son-  ^  ^  *^  matter  from  tiie  general 
aientu>ii«-  point  of  view  that  V  is  determined  when 
tarmtaethe  its  SDiface  value  IB  known,  we  have  (he  firf- 

SffiJSSllo^gppporitions.   

L  y  IB  determmed  when  toe  vextioal 
foroe  18  known  at  every  p(nnt  of  the  earth's  Boz&oe. 

For,  let  the  rarfiuw  Taloe  otZha  expanded  In  a  MrlM  of 
MBrihM  hannonlct  of  whieh  the  f*^  Is  Zt ;  then,  equating 
ttis  to  the  harmonic  in  the  sorfhce  Talne  of  Z  a -HfV/«r 
deriTed  fixun  (54),  we  hsTe  (i-(-l)S(noZi,  which  dstumines 
flt,   Hills  the  pn^gslOon  Is  prored. 

n.  The  florface  value  of  y,  and  henoe  its  general 
value  for  external  points,  is  determined  if  Uie  north- 
ward component  or  the  magnetic  foroa  be  known  at 
every  point  of  the  earth's  aurfaoe. 

This  follows  at  once  from  the  fhct  that  the  difference  of 
ttM  valoee  <tf  V  at  any  two  places  is  the  line  integral  of  the 
magnetie  force  along  any  line  joining  them;  thus  If  Va  be 
tttoTalneofTatthegeogiaphieidiMrthpwe,  wehave 

.  .   .  (65). 


Btttthe  QODStant  Yadoee  not  aflbct  the  genenl  valaeof  T ; 
hanee  the  pn^oslticn  is  establidied. 

IIL  Tlie  Bame  oondunon  fdlows  if  (he  weatward 
horiiontal  oompcmmt  be  known  all  over  the  earth's 
eorfaoe  and  the  northward  component  along  any  one 
meridian. 

In  flwt,  If  V  be  the  potantlal  at  any  plaoe  whose  latitade 
is  I  and  loogltBde  X,  then 

V -t  -  •J'xdl- aJj^Y  ooaM* -f- Vi , 
a 

the  flnt  Integration  being  performed  along  the  given 

1  See  Thomson  and  Talt,  vol.  L  chap.  1,  Af^  A  and  B. 
•  The  t«rm  8^  of  coane  vanWiee,  sfnoe  Ui«  Mnn  of  the  podtlT* 
and  ntgttlTe  magnetlmi  wltbtn  the  earth  U  nra 
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meridian,  the  second  along  the  panlkl  of  latitade 
■ponding  to  the  place. 

From  L,  and  IIL  we  have  the  remari^able  ooor 
elusion  that,  if  the  vertical  component  be  given  all 
over  the  earth,  qr  the  northward  component,  or  the 
westward  oomjwnoit  and  the  northward  almig  me 

Sarallel,  then  in  eaoh  can  the  otha*  two  eleinentB  an 
etermmed. 

QaoM  gives  another  interesting  appUoation  of  the  Umm 
int^ral  ^  msgnetio  force.  If  this  integral  be 
taken  all  rotind  any  oloeed  enrve  or  po^goa,  ^HSS^kS 
the  result  is  sero.  Let  tts  express  this  tor  any  pi^n.  ^ 
geodesio  triangle  ABO,  at  wnose  veitieea  tba  flu  line  In- 
horiaontal  tont  has  the  values  Hi,  Hi,  Ht.  If  ttggJtrf 

the  inclinations  of  H  tol^at  B  and  G  1«  ^nm. 

a  and  o'.to^atOand  A^and^'to^atAandBraad 

y",  then,  if  the  arcs  BO,  CA,  AB  be  not  too  long,  we  magr 
replace  the  component  along  BO  at  every  point  by  tlie 
average  of  its  values  at  B  and  C,  and  so  on.   We  thns  get 

i  BO  (Hi  COB  a H)  cot  O )  CA  (Hi  oosf + Hi  ooa  9') 
-|-iAB(Hi«asr-fHiCosy')=0  (S6). 

If  we  suppose  the  values  <tf  H  at  B  and  0  to  be  known, 
and  the  valuea  of  -  the  deollnatim  to  be  known  at  aU  three 
places,  the  above  equation  determines  the  valne  of  H  at  A. 
CUculatiog  in  this  way  flrom  observed  values  »t  Gdttingen, 
Uilan,  and  Paris,  Qauas  found  for  H  at  Paris 
0.61696,  the  observed  value  being  0.61801. 

It  has  been  supposed  hitherto  that  the 
magnetic  causes  are  entirely  internal  to  the 
eaith.  The  foregoing  theory  enaUes  us  to 
test  how  far  this  assumption  is  correct. 

If  we  inppoae  that  there  are  external  causes,  than  the 
potential  at  Internal  points  due  to  these  will  be 

T,-f  T.-L-+T,(-L.)'+  .  .  .  T,(-t.y+  .  .  . , 

T«»  Ti,  Ti  .  .  .  Ti  being  the  diffluent  harmonics  in  ttw 
surface  valne  of  the  part  of  the  potential  due  to  external 
causes.  Suppose  now  Uie  whole  vertical  force  deduced  bam 
observation  for  all  parts  of  the  earth's  snrlboe,  and  ax- 
Mnded  In  a  series  of  snr&ce  harmonics,  the  <^  of  which  ia 
Zi;  then,  sinoe  this  is  the  sum  of  the  #<>  harmonics  in  th* 
parts  due  to  Internal  and  to  external  oansea,  we  have 

-ii+DBt+rtt^aZ,  ,  ....  (ST). 
Further,  suppose  the  Rirftoe  value  of  T  determined  bam 
observations  of  horlsontal  fores,  and  let  tiie  0^  harmonla 
in  it  l>e  Vfi  then  we  have 

8(-l-Ti— Vi.  ...,..(««. 

From  equations  (57)  and  (58)  we  can  determine  8s 
and  Tf,  and  thns  settle  how  much  is  due  to  eztenyd 
and  how  much  to  internal  causes.  It  does  not  sppeer 
from  observation  that  any  sensible  part  of  the  maais 
vaJne  of  V  arises  from  causes  extemu  to  the  earth. 

We  have  seen  already  that  the  action  of  any  body  ean  be 
represented  at  external  points  by  aa  ideal 
layer  of  positive  and  nwative  magnetism.  ^irtiita. 
Gauss  flnds  for  the  surfooe  densl^  of  the  layer  f„  ^ 

in  the  case  of  a  spherical  body  like  the  earth,      ■  gf^nm. 
the  expreosion  (V/«-2Z)/4t,  which  mar  be 
deduced  immediately  from  the  formula  Mready  given. 

If  we  draw  a  series  of  eqnipotential  sur&oeB  ooire- 
sponding  to  small  equidiffereut  values  of  y,  HagneOe 
these  win  out  the  earth's  surface  in  a  series  p*i*ii«i* 
of  equipotential  lines,  which  are  called  the 
"magnetic  parallels."  These  lines  obvi- 
ously have  the  follomng  properties.  The  horixontal 
force  is  everywhere  perpendicular  to  them,  and  is  at 
any  point  inversely  proportional  to  the  distance  be- 
tween two  consecutive  hnes  there.  So  that,  if  theae 
lines  were  dbiwn  upon  a  terreetrial  gJobe,  the  crowding 
would  indicate  inoease  of  horisontal  fince.  The  linet 
of  horizontal  force,  or  "  maxnetio  meri^an^"  the^  tan- 
gent at  every  point  of  which  b  parallel  to  the  horisou- 
tal  component,  are  everywhere  ordiogpnal  to  ^e  mag^ 
netic  parallels,  and  their  positive  direetion  is  from 
pu^dldB  of  greater  potential  to  parallels  of  less  poten- 
tial. If,  as  has  been  tacitly  assumed  hitherto  in  ao- 
cordance  with  the  results  of  obeervation,  the  potential 
on  the  earth's  surface  have  but  ooe  maximum  and  one 
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minimam,  then  the  parallels  will  be  closed  corves  ex- 
panding BUcoessively  from  the  maximum  point  and 
then  dosing  aeaia  round  the  minimum  point,  and  the 
magnetac  mendians  will  all  nm  between  these  two 
poiiits.  It  is  dear  1^  at  eadi  of  these  points  the 
cqnipotential  nirface  and  the  earth's  surfitce  touch ;  at 
the  Tn'*""™™  point  the  line  of  total  resultant  force  will 
pass  to  the  esrth,  at  the  maamum  point yhmi  it;  at 


the  tcnaa,  tfaereforej  the  north  end  of  a  freely  nu- 
peoded  needle  will  dip  Tortically  downwards,  at  the 
Utter  the  twth  end  will  do  the  same.  Thu  is  the 
sunplestpossiUecasefbTamagnetizedsphere.  Itiseasy 
to  see  that,  if  we  define  a  north  pole*  as  a  point  on  the 
earth's  surface  at  which  the  horizontal  intenrity  van- 
iahee,  and  the  dip  is  90^.  there  might  be  more  than  one 
snoh  pomt  Conuder  ue  series  of  eanipotential  sur- 
faoes  1,  2,  3,  4,  5,  6  in  fig.  26,'  each  of  whioh  has  two 


kind  Uiere  may  be,  true  and  fiJse,  the  whole  number 
must  be  odd.  This  ofoouise  dinMsesof  the  noboa 
formerly  held  by  some  phyridsts  that  the  earth  actu- 
ally had  two  north  poles.  As  already  in^cated,  Qanss 
concluded  from  his  reduction  of  the  magnetic  obserrsf 
taons  at  his  disposal  that,  apui  from  purely  loeal  dift- 
tm^ces.  the  earUi  has,  as  a  mattw  <a  flut,  tauy  one 
north  and  one  south  pole. 

The  effect  of  a  deposit  of  magnetac  ore,  or 
other  cause  of  the  kind,  might  of  course  ^ 
produce  adistorbance,  within  alimited  tubancM 
area,  of  the  equipotentaal  lines.  It  <^SfS^ 
m&y  asnst  the  praotioal  mucnetistto  P"""^ 
mmoate  the  nattue  of  this  distnrbaDoe  m  a  par- 
ticular ease.  Let  ns  ffuvpose  that  a  magnet  w 
placed  some  cUstanoe  nndemoond,  vertaoal,  with 
its  nordi  pole  uppermost.  Then,  if  its  moment 
be  BC^deutly  great,  the  equipotential  lines  will 
be  as  in  fig.  27.*  The  upper  side  of  the  figure  is 
supposed  to  be  roagnetie  north,  and  it  is  supposed 
that  Uie  undisturbed  parallels  would  be  stnight 
lines  mnningmagnetic  east  and  west,  which  is  snffidently 
near  the  UnUi  in  most  cases.  It  should  be  observed  thai 
fig.  27  is  in  reality  a  bwiBformation  of  fiff^  26,  mm 
of  the  poles  being  projected  to  infinity.  The  readw 
should  notice  that  the  douUe  wnnt  F,  due  south  of 
the  point  a  vertically  ovor  the  distnrlHog  magnet,  is'a 
point  of  equilibrium  at  which  the  horicontal  oompo- 
nents  of  the  foroee  of  the  earth  and  the  magnet  de- 
stroy each  other;  itirill  be  a  Ihlse  pole,  sooth  cmt  north 
aoorading  as  the  magnet  or  the  earth  prsraiii. 


£XFIBDIENTAL  FOUNDATION  TOR  THS  LaW  Or 

IBB  Inyxbsb  Sqiubb. 

From  what  has  ahvad/  been  hud  down,  it  wSI 
be  seen  that  the  deteimmalion  of  tlie 
elementaiT  law  of  magnetic  action  is  a 
very  Comdex  inoblem.  The  action  be- 
tween two  magnets  depends,  not  onl^  on 
th^  distance  apart,  trat  also  on  uieir 


oninences  with  a  depxesnon  between  them.  The  Hnee 
a,  6,  e,  c2,  e,  /are  the  seotaons  of  these  1^  Uie  earth's 
mrnoe.  1  just  touches  the  surfiuw  in  a;  and,  if  the 
potential  increase  in  the  order  in  which  the  surfaces 
an  numbered,  a  will  be  a  north  pole.  The  section  by 
2  is  the  nngle  oval  b.  3  touches  the  surfoce  in  tr , 
wUdi  is  dearly  another  north  jwle,  and  also  meets  the 
■or&ee  in  a  single  oval  e  equipotential  with  c^.  The 
vuhdoIh.  ^^^^  by  4  is  the  double  oval  d,  <f.  The 
depression  on  6  touches  the  sunaoe  at  F, 
and  meets  it  m  a  fignre-of-8,  e,  e/',  on  which  F  is  the 
doable  point  F  is  therefore  yet  another  north  pole 
aoooT^og  to  our  definition ;  it  differs,  however,  nom 
an  ordinaiy  north  ^tAa  in  one  important  respect ;  finr 
the  kw  that  tlu  north  end  of  the  compass  pomts  nam 
parallel  of  greater  to  parallel  of  less  potential  shows  at 
ODoe  tiiat  near  F  and  mtide  (he  8-shaped  parallel  the 
■oalh  «ad  will  point  to  F,  whereas  at  a  neighboring 
point  otttndo  the  north  end  will  point  to  F.  Such  a 
pnnt  is  called  a  fUse  north  pole,  and  we  see  that  the 
existence  of  two  true  north  poles  necessitates  the  ex- 
iitenoe  of  a  false  north  pole;  and  in  general  it  may  be 
■NMished'  Uurt,  howevw  many  poke  of  the  same 

>  Of  ooane  pole  u  thm  defloed  hu  notMng  to  do  wtth  pole  In 

S' of  tbe  ftinner  wnaw,  <4.,  the  line  loinlDslti  N  and  8  polM  Is 
pukUel  to  the  euth*!  magnetic  ucu.  . 
•  OUH,  Le.,  112.    <y.  Hucart  end  Joabert,  Ltfont  mtt  fStee- 
MM  «  Mr  le  XiwiitttMM,  torn.  L  J  430, 1882. 
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relative  anifular  pontion.  Then  we  have 
to  dtatittgnish  force  of  translation,  which  varies  in- 
 Z.  versel^  as  the  fourUi  power  of  the  distance,  and 

—  directive  couple,  which  arises  inversely  as  to  the 

—  third  power.  It  must  also  be  remembered  that  the 
elementary  law  results  in  part  from  an  hvpothesis 
as  to  the  nature  and  distribution  of  the  cause 

of  the  magnetic  actum,  for,  until^  some  such  hypo- 
theos  is  nude*  no  elau  conception  is  poesiUe  of 
what  is  to  be  onderstoodl^  elementary  action.  Lastly* 
we  have  the  disturbance  whioh  arises  from  magnetitt 
induction,  the  consequence  of  which  is  that  msgneti* 
oally  spcMjdng  two  magnets  are  not  the  same  at  dif- 
ferent distancee  apart  When  all  these  cireumstances 
are  oonsidored,  it  is  not  sorpriring  to  find  oonnderaUtt 
uncertiunty  and  difference  of  opinion  among  the  ear* 
lira  magnetic  philosophers.  The  truth  is  that  the  law 
as  now  established  owes  quite  as  much  to  the  develop 
ment  of  magnetic  theory  as  to  the  woik  of  magnetao 
experimenters. 

The  questaon  attracted  the  notice  of  Hnygens  ana 
Ho(^e,  out  Newton  seans  to  have  been 
one  of  tiie  fint  who  proponnded  any  kw 
on  tiie  snljeot.   He  si^  {Bmc^piaj  Ub.  Newtoik 
iii.  prop.  6,  oor.  6),  thi^  some  rou^h  ex- 
periments Iwd  led  lum  to  the  condusion  that  the  mag- 
netio  force  (vis  msgnetica)  decreases  according  to  the 
law  of  the  inverse  cube  of  the  distance.   No  account 
of  the  experiments  is  extant,  and  it  does  not  appear 
what  he  means  exactly  by  his  vis  magnetics.   If  tho 
directive  couple  is  meant,  and  the  action  of  tiie  tntin 
magnet  is  intended,  then,  as  we  have  seen,  this  is  in 
agreement  with  modem  theory.   Li  a  remarkable  note 
in  the  annotated  edition  of  the  /Vmenna  by  Le  Snenr 
and  Jacquier  (assisted  by  Calandnni?)  (1742)  ob 
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the  fumgfi  in  qiuBtioii,  a  aeries  of  deflecdon  experi- 
ments ftie  desoribed,  and  u  aoounte  diaoua- 
i^Hi  ia  giveo,  firom  which  reatdta  Uie  kw 
of  the  ioTene  cube  for  the  deflecting 
Hawlobee*  made  experimeDta  with  a  view  to 
whMm  detennine  the  law  of  magnetio  aotion,  in 
^^S^  which  a  deflecting  magnet  was  moTed  at 
various  diatanoea  round  a  oompaaa,  and 
the  coneaponding  defleotiona  noted.  A  few  years  iMer 
Brook  Taylor*  uid  the  aame  experimenter  made  * 
•eriea  of  OEMerrmtionB  in  which  the  "  end  aa  "  method 
ofdefleotion  stall  in  use  waaadoptfld.  But  in  oother 
oaae  was  any  dt^nite  reeult  arrived  at  A  aimilar  nn- 
ontain^  appeared  in  the  experiments  of  Whiaton, 
yn^gf^  who  indioatea  the  inverae  |th  power  of  the 
diatance  aa  the  law  of  decreaae.  Mnaaoh«i' 
looek'a  experiments,  which  were  extenmve,  alao  led  to 
no  flial  reaolt.   He  need  the  method  of  Hooke,  in 

  which  the  attraction  of  a  vertkal  bar  mag- 

fajgff""'  ^  ^P**''^  another  aoapended  from  one  arm 
ot  a  locate  balance  la  balanced  b^  weight* 
attadwd  to  the  other  arm.  From  some  of  hia  experi- 
ments he  dedooes  aa  low  a  power  aa  the  inverse  Ist, 
from  others  the  |th,  and  so  (m;  bat  no  attempt  ia 
made  to  analyze  the  phenomena.  Michelle  in  his 
txeatiae  on  artificial  magnets  (1750),  however,  dednoea 
the  law  of  the  invene  square  from  Munchenbroek's 
resolta.  Although  ^pinus  does  not  arrive  at  any 
Infinite  result  aa  to  the  elementary  law.  there  can  be 
no  doubt  that  hia  Tentamai  Theoria  Eleetrieitati$  et 
Uagnttimi  (1759)  contributed  powerfbUy  towards  Uie 
-^j^  solution  of  the  queataon.  Tobias  Mayer 
^SSt.  seems  to  have  been  the  first  to  publish  Uie 
law  of  the  inverse  square  as  the  actual  re- 
sult of  an  experimental  investigataon.  paper  was 
read  before  the  Royal  Sodety  of  Gttttingeni  and  was 
referred  to  in  the  Q^tin^er  Gdehrter  Anzeiger  for 
1760,  but  never  faH^  pubtished ;  it  is  best  known  from 
the  critioism  of  ^pmus,  "  ExamenTheoriae  Macneti- 
«B  a  Tob.  Hayero  propoatcs"  {Nito.  Comm.  Acad, 
FBtnp.t  1768).*  The  most  important  of  the  earlier 
wm^y^  contributions  was  unaoubtedly  that  of  Lam- 
bert* He  seems  to  have  been  the  first  to 
analyse  the  physical  durcomstaDoes  of  the  problem  in  a 
thorough  manner,  and  to  point  out  the  variona  ele- 
ments disttubaQoe  to  be  provided  for.  We  re^t 
tluU  we  are  unable  to  devote  apace  to  an  exhaustive 
•ooonnt  of  his  meDudxs,'  whioh  are  moot  iratnoliTe 
leading  even  now.  He  showed  that  the  effect  of  an 
oblique  magnetic  force  on  the  needle  varies  as 
Uie  nne  of  we  indination ;  and,  making  allowances 
for  thiiL  he  deduced  the  law  of  the  inverse  square 
from  dsflection  experimenta  made  at  different 
dietanoea.  He  alao  deacribed  the  method  of  oecil- 
latiotts,  bat  found  difficulliea  in  ita  praedcal  ap- 
plication. It  ia  u^n  his  theoretical  woik,  however, 
rather  than  upon  his  experiments,  that  his  claim  to  be 
semembered  rests.  About  the  same  time  aa  Lunbert, 
we  have  Dalla  Bella'  and  Robison/  the 
DaUft  Bella  well-known  professor  of  natural  philosophy 
B^SSStf,.  u>  Uis  nmvenity  of  Edinbnigh,  working  at 
the  same  snUect  The  former  used  the 
method  of  Hooke  and  Muaaohenbrodc,  but  disoossed 
more  carefiilly  the  exact  nature  of  the  resultant  action. 
His  results  indicated  the  law  of  the  inverse  square. 
Bol^wn  used  both  the  method  of  deflection  au,  tibe 
method  of  oscillation,  the  peculiarity  in  hia  apparatus 
being  the  movable  magnet,  which  waa  oomDosed  of  two 
magnetized  apherea  connected  by  a  slender  rod,  and 
suspended  either  in  the  field  of  the  earth  alone,  or  at 
difrermt  diatancea  from  a  large  mamet  He  made 
several  independent  investigationa,  and  aeema  to  have 


a  iML  flwa.  nut  and  1721. 
£  In  BuMtacB,  Ji^NtfMiiw  dr 
'  fiinCib  Jrtt,  MpplMaMit  to  M  ad.,  laot 


1  fUL  Trau.,  1712. 

*  Oomp.  BaniteMi,  Mat.  a. . 
*BULd.tAead.Sov.J.Se.^ 

•  An  •zoeUent  <MWwlUb*] 


amved  in  each  ease  at  the  kw    the  inteow  sqnan  is 

hia  final  result 

The  researohes  of  Coulomb,'  from  wludi  many  date 
the  commenoement  of  the  modem  theoiy,  amimiL 
iweaent  man;^  foatuea  of  great  intereat  "o*^**™^ 
He  need  the  unproved  form  of  Miehell's  tomon  bal- 
ance, whidi  had  served  him  ao  well  in  his  electrical  ex- 
periments. In  orderto  realise  aa  nearly  as  poaeiUe  the 
ideal  case  of  a  linear  solenoid,  whose  action  can  be  repre- 
sented fay  positive  and  negative  magnetism  oonoentratod 
at  its  ends,  he  worked  with  nuigneCs  made  of  tfua 
sted  wire  magnetixed  longitodinally.  The  dnmm- 
stances  of  the  expeiimrat  are  thus  oonaderaUy  simtdi- 
fied,  for  the  acting  magnet  may  be  so  arranged  uat 
the  aotion  of  one  of  the  poles  may  be  negleofeed,  w, 
faiUng  that,  the  Mtkm  of  Doth  oan  be  easily  oslimlat^ 

In  one  <rf  his  expmlmenti  ha  took  a  manietiaed  iteel 
wire  25  inehei  long,  and  li  lines  tiiiok,  waA  pUeed  tt  verti* 
callr  in  the  magnetio  meridian  before  ft  horinntal  masMtie 
Doedle  acme  8  indies  long,  delicately  nupended  b/  a  ^Ok. 
fibre.  Tlio  rod  wes  raised  and  lowered  at  a  given  tUstanee 
from  Che  needle  ontil  the  attnetloa  on  the  near  pole  of  tho 
needle,  m  tested  by  the  rapidly  of  the  yibrationa,  was  a 
maximum;  it  waa  then  fDundth^  the  lower  end  of  the  bar 
was  aboafe  1  tneh  ImIow  the  needle.  Agidn,  tOie  rod  befau 

Slaoed  horisontal  and  perpendicnlar  to  the  ma^wtde  men* 
ian  (m  a  level  with  the  needle,  it  waa  dl^Iaced  nntll  tlM 
needle  zetomed  to  the  magnetic  meridian;  it  waa  thea 
fonnd  that  the  needle  wm  dueeted  to  m  point  abont  1  Indh 
fhm  tin  wd  of  the  bar.  Botb  thaaa  experimenta  thns 
indicate  that  the  magnetlam  at  one  end  may  be  aoppooed 
oonoentrated  at  a  point  aboot  an  Inch  from  the  end  of  the 
bar.  It  is  cleu  that,  In  these  experimenti,  provided  the 
rod  is  Bofllciently  ItniK  or- the  datanee  between  it  and 
the  needle  not  too  ixealt  the  aetion  of  the  distant  pole  may 
be  neglected,  for  the  doable  leaion  that  the  pde  la  matm 
distant  and  that  the  force  exerted  by  It  la  nearly  perpea- 
dicolar  to  the  direction  in  which  It  can  be  effective.  Mak- 
ing this  aHnimption,  Coulomb  observed  the  number  of  vi- 
brations, when  the  vertical  rod  waa  absent,  and  iriwn  1ft 
waa  placed  at  variona  distances. 

The  forces  thence  deduced  were  found  to  vaiy 
very  neariy  aa  the  inverae  sqoare  of  the  distancSk 
Statical  experiments  irith  the  tranon  faalanoe  led  to  » 

like  reeult 

Later  than  Coulomb  we  have  the  expeiimeats  of 

Bidone,*  l&nsteen,"  Stdnhauaer,'*  and 
Sooresfaiy."  By  &r  the  most  important 
among  these  is  Hansteen,  whose  methods 
were  a  great  step  towards  the  more  com- 
plete treatment  finally  adopted  bv  Oauss.  He  uses 
Taylor's  **endon"  method  of  deflection,  and  also  the 
method  of  Hooke  and  Husschenbroek.  The  acting 
magnet  was  a  bar  magnet  the  action  of  which  bo 
represents  by  a  distribution  of  positive  and  negative 
magnetism  on  ita  two  halves  whose  denmtjr  at  a  distanoe 
X  from  the  centie  is  Aaf.  The  force  at  distanoe  D  doe 
to  an  element  <^  of  positive  magnetism  he  aasnmesto 
be  f^/D".  He  finds  that  in  all  hia  experiments  the 
valae  n^2  beat  represrats  the  results  obtaiited:  bofc 
that  various  values  of  r  may  be  adopted  with  abiosfc 
equal  advantage ;  he  indines,  however,  to  the  Tsbe 
r— 2. 

In  hia  dassical  memoir  on  the  absolute  measnremeot 
of  the  earth's  magnetio  force,  Gauss  took  up  the  qve^ 
tion  in  the  most  general  manner  yet  at*  _ 
tempted.  Assuming  that  the  force  due  to  »ai» 
an  element  of  positive  magnetism  varies  aa  the  invene 
nth  power  of  ^e  diatance,  he  showed  that,wh«i  the  dis- 
tanoe between  the  magnets  is  saffidenuly  great  eom- 
pared  with  the  ^reateft  linear  dimenwms  of  ddur 
(more  than  four  times  as  great  in  his  own  experiments), 
the  deflections  ^  and  f  for  the  "  end  on  "  and  "  iMoad- 
ndeon  "  pontionsof  the  deflecting  magnet  are ^van  by 
tan*  —  LiHM-i) + I^r-W  +  etfc, 
tan*' — Li'HH-i) + U'HH^  +ata ; 

.■  JUn.  <U  r  JM.,  ITW,  1788. 

*  Onn'i  JomnaL  lUl ;  Mb.  Jan.,  USOb 

»  MaMMmKut  tier  Brde,  1S19. 

u  DeMoffnMmto  nOirU,  1806-10. 

>■  JanlOMn's  Ata  AfMary*  Jtanol,  UU. 
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«limLi/I/i=»n.  He  made  a  nriw  of  dsfleotion  ex- 
verimeoto,  and  fimnd  tliat  Us  resiilta  ooidd  be  n|n»* 
Mited  witb  mfficunt  moaanef  Igr  Um  finmnlB ' 

ttut  ^(UOBBtnOr-*  -  0.002186r-*, 
ten*'  BiOMSUei^  +  0.002449f^ . 
The  foQowing  taUe  sfaowi  the  cloBeness    the  agree- 
aent  betveen  theory  and  expenment  (r  ia  measoied  in 
aetne ;  *  and  V  dniote  obeerred  aod  ^  and  f'  oalcu- 
lated  valnea) : — 
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* 

f 

LI 

+  l8 

U 
U 

+  liA 

1  SSMJi 
1  10  19.8 

-  SJ> 

+  «J) 
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147  3M 

■*■  *£ 

0  66  68.9 

+  0.2 

IJ 

1  37 

-  9.e 

0  4S  14.S 

-  (U 
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1  U  7.8 

-  SJ 

;  0  87  12.3 

-  8^ 

L7 

1  0  ».» 

-  6ja 

0  80  67.9 

-  IJ 
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0  60  6U 

+  4J 

0  S6  &9Ji 

-  8.4 

L9 

0  48  21 J 

+  7J 

0  22  9.3 

+  2.6 
+  6.9 
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0  87  MJ> 

+  10.6 

0  19  1.S 

&1 

0  82  4.B 

+  0.9 

0  IS  24.7 

+  4.9 

u 

0  IS  61.9 

-  10.2 

0  9  86.1 

-  iS 

Oil  0.7 

-  1,1 

0  6  8S.7 

-  0.2 

U 

0  «  6ej 

-  0.2 

0  8  28.9 

-  1.0 

4J» 

0  4S6.9 

-  8.7 

0  2  22.2 

+  1.7 

We  have  here  a  double  proof  of  the  law  of  the  in- 
•retse  Bquare,— fiist,  in  the  fact  that  tan^  and  tanf'  can 
be  expressed  ao  aoouiately  bjr  two  terms  of  a 
■eriea,  the  first  of  which  oontains  r-' ;  second,  in 
the  fact  that  the  coefficient  of  the  first  term  in 
ianf  is  exaodjr  doable  tliat  in  tonf'.  llieBe  le- 
seardieB  of  Q*iia  axe  remarkaUe,  not  only  for 
the  great  generaUty  of  the  theory,  bat  also 
for  the  novelty  of  the  expeiimental  method,  and 
the  exceeding  accuracy  and  refinement  of  the 
obaemMions.  The  law  of  the  inverse  square 
has  in  fact  been  regarded  as  settled  ever  since 
they  were  made.  They  are  important  from 
another  ptnnt  of  view,  to  whiiA  we  shall  letum 
ineeoitly. 

MAQNxno  HxAauuiaMTS,  Rklativx  and 
Absolute. 

The  most  important  magnetio  determinations 
that  have  to  be  made  are  the  direction  of  l^e  axis 
of  a  magnet  relatively  to  its  mass,  the  magnetic 
■ChM  moment  of  a  magnet,  the  direction 
BOAgnetie  of  a  magnetic  field,  and  the  strength 
J^^Sf*"  <>f  *  magnetio  field,  or  its  component 
in  any  given  direction.  In  most  of 
Uiew  oases  the  measurement  may  be  either  rela- 
tive or  absolute.  For  example,  we  may  deter- 
mine the  moment  of  a  magnet  either  relatively,  in 
terms  of  the  moment  of  some  other  magnet  arbi- 
~4nrily  chosen,  or  absolutely,  in  terms  of  the  fun- 
damental units  of  space,  mass,  and  time.  The 
complete  theory  of  measuremeota  of  the  latter 
■Icina  is  due  to  Gauss,  and  the  canyin^  of  tliem 
into  praotice  to  him  in  oopjunction  with  Weber 
and  the  Mamuti$cher  Verem^  of  which  these  two 
^ennaa  pmuoaophen  were  the  leading  spirits. 
Wa  shall  cUaoosB  the  matter  here  only  in  so  fio-  as 
b  flonoenui  the  work  of  a  phyrical  laboratory,  the 
leat  bdonging  more  properly  to  the  sul^eet  of 
TeneetiiaTMagnetism  (see  Meteoboloot). 

AxkU  Direetion  and  Mdgttetic  DedimUim. — 
"The  magnet  is  suspended,  usually  by  means  of  one  or 
morefiraesof  unspunalk,soa3tobe  free  to 
move  about  a  vertical  axis.    We  shall 
suppose,  for  simplicity,  that  the  ma^etic 
axis  ts  in  a  horizontal  plane.   If  this  is  not 
so,  instead  of  detOTminin^  the  axial  direo* 
tion,  we  determine  a  vertical  plane  through 
it.   In  «der  to  obtain  a  fixed  Une  of  ren^ 
eooe  in  the  magnet,  two  ua^  may  be 
enade  <m  it  as  nearily  in  the  direction  of  the  aads  as  can 
p  nJlEWMHai,  fte..  1 21, 18H. 


be  nessed  to  besin  with ;  Uus  azran^ement  is  used 
wiu  dipping  needus  and  also  for  honiontal  needles 
when  no  gieat  aoounu^  ia  requhed.  For  dedinadtn 
needles  two  oontnvanoes  of  greater  refinement  are 

used. 

1.  A  mirror  is  tifpdiy  attadied  to  the  magnet,  so 
that  the  oormal  to  its  surface  is  neariy  parallelto  the 
magnetic  axis.  The  image  of  a  fixed  aori- 
zontal  scale  in  this  mirror  is  observed  by 
means  of  a  fixed  telescope,  and  the  angular 
moUon  of  the  magnet  deduced  from  the  motion  of  the 
scale  divisions  over  the  wires  of  the  teksoope.  This 
is  called  the  mirmr  method.' 

2.  A  more  coni]i(ii-t  arraofi^ent  is  to  attaoh  to  the 
magnet  a  small  phutorrapEio  scale  and  a  lens,  the 
former  being  placed  at  the  principal  focus  of  _  ,,, 

the  latter,  so  that  the  tine  joining  the  mid-  ""iiSgiy 
die  division  of  the  scale  to  the  optical  oentre 
of  the  lens  is  nearly  parallel  to  the  axis  of  the  magnet. 
The  scale  is  viewed  through  the  lens  by  means  of  a 
fixed  telescope,  and  it  is  clear  that  the  hue  just  men- 
tioned gives  us  a  fixed  direction  in  the  magnet,  and 
that  the  motion  of  the  ma^et  can  be  followed  by 
observing  the  apparent  motion  of  the  scale  across  the 
wires  of  the  teloKope.  This  nuqr  be  called  the  odU- 
mator  method.' 


Hie  appaxatDB  nsnally  employed  In  the  UbUbI  K'^tfiltw 


of  mac 


Hon. 


Pto.  28.— Unlfllar  Ma^inetometer,  uraogod  to  lodicata  deoUnatloa. 
for  observing  the  magnetic  deoUnation,*  and  also  for  other 

■  The  minor  method  waa  flort  •tunated  by  PQn«iidorfr( Aspi 
.AiNL, vlL,  1896).  ItwaeoairiedoosmpnustloebjQaon. 

*  l^ei«aeema  tobeiomfldoabttowhomtheeoIumatviiMUtod 
Iidoe.  AliT,  Uqrd,  LwnoDt,aiid  Web«.all  did  iOBWilBt  <Di 
It  Bee  Lanwirt,  jfewft.  d.  JfiMWiWi.  p.  164. 

*  WuitofipaoeoomMlaaitoiniltaUbiit  ttw  leirttnt  potrta 
Beaden  In  leanh  of  fan  pvaotloal  detidls  mtut  ba  lalknMw  m 

BrA-XagmtlimMt  when  nteencai  to  *U  the  aothoddMU 
to  hUUme  vUlbemond.  They  ■hooMalnatady  the  dlaaried 
mwnotaofQaiiwtobetoaMinttioflfthTohunaofhtiooUiel** 
woriDk 
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«bMlute  nugnetio  meaBarementa,  ii  the  portable  nnlflUr 
naHQu  nuignetoiiieter,  the  upper  put  of  which  is 
ineimitii  >howninflg8.2B,29.  ThelowerputconeiBteiiia- 
mew.  ply  of  » tripod  stand  sapporting  three  V-^uped 
groTee  into  which  the  points  of  the  leTdlmg 
eorews  attached  to  the  fixed  limb  of  the  instraineiit  are  set. 
In  making  an  obeenation  of  the  declination  tite  instra- 
rnent  is  arranged  as  in  fig.  28.  The  declination  collimator 
magnet  is  snspended  in  the  box  A  (the  sides  of  which  are 
removed  to  allow  the  interior  to  be  seen)  by  means  of  the 
numensioii  fibre  D,  attached  to  the  tonion  head  PH.  The 
■cue  of  the  magnet  is  observed  through  the  small  telescope 
QAG.  The  first  step  Is  to  remove  the  torsion  ss  far  as  poa- 
nUe  from  the  sospension  fibre  by  hanging  to  it  a  brass 
nlanunet  E  of  the  same  i^eight  as  the  declination  magneL 
After  this  weight  has  come  to  rest,  it  is  replaced  by  the  de- 
clination magnet,  so  that  the  latter  shall  rest  as  nearly  as 
possible  in  the  magnetic  meridian  without  introdueing  tor- 
Bitm  of  the  fibre.  The  movable  limb  is  now  tamed  tUl 
some  division  of  the  magnet  scale  Is  on  the  eroes  wires  of 
the  telescope.  It  Is  then  damped.  The  magnet  is  now  in- 
verted, and  the  number  of  the  scale  division  on  the  wires 
again  read.  The  mean  of  these  readings  gives  the  point  of 
the  scale  the  line  from  which  to  the  centre  of  the  coUimat- 
Ing  lens  is  parallel  to  the  axis  of  the  magnet.  This  point 
of  the  scale  (axial  point)  will  remain  the  same  so  long  as 
the  magnetism  of  the  magnet  does  not  alter,  or  the  a^jnst- 
ment  of  the  scale  and  oculimating  lens  is  not  interfered 
with.  The  tangent  screw  is  now  worked  nntU  the  cross 
wires  of  the  telescope  are  on  the  axial  point  of  the  scale. 
The  T«nieis  of  the  limb  are  then  read.  The 
next  step  is  to  observe  the  asimuth  of  the  sun 
or  of  SMue  other  heavenly  body,  by  means  of  which  we  can 
refer  the  asimnth  of  the  magnetic  meridian  to  the  true 
north.  Fm  this  purpose  the.instnunent  is  provided  with  a 
small  transit  mirror  NO,  which  has  a  motion  in  altitude  so 
as  to  bring  any  olfject  into  the  field  of  the  telescope.  To 
use  it,  the  limb  is  undamped,  and  it  and  the  mirror  moved 
until  the  sun  or  star  otmies  into  the  field  of  the  tdesoope; 
the  limb  is  then  clamped  and  the  time  noted  at  which  the 
heavenly  body  passes  the  intersection  of  the  cross  wires. 
The  verniers  are  again  read.  The  dlfiierences  of  the  read- 
ings, added  to  the  asimnth  of  the  heavenly  Body  fiMind  by 
means  of  the  time  fhnn  the  Nautieal  Almanae,  gives  the  do- 
dlnation  at  the  time  and  place  of  observation. 

There  are  several  causes  of  error  to  be  guarded  against 
(1)  Torsion  is  redueed  within  ss  small  limits  as  possible  to 
h^tfin  with,  and  if  there  is  reason  to  suspect  any  residual 
error  we  may  test  the  apparatus  by  turning  the  torsion  head 
of  the  snspensioD  tube  first  90<*  one  way  and  then  90"  the 
other.  If  the  deflection  of  the  magnet  is  exactly  the  same 
and  oppoeitdy  directed  in  the  two  oases,  tiien  we  may  con- 
olnde  Uiat  the  torsion  is  sero  in  the  admoth  of  equilibrium. 
If  not,  then  we  may  turn  the  bnsiim  head  so  as  to  reduce 
the  error  still  ftarther ;  or  we  mi^  calculate  Its  amount  (as- 
suming torsitm  to  be  proportional  to  twist)  from  thetwo 
observations,  and  allow  for  it.  (2)  If  the  axis  of  the  mag- 
net is  not  veiry  nearly  paraUdto  w  line  of  eoUimatltm  of 
the  telescope  to  begin  with,  and  consequently  the  two  scale 
readings  far  apart,  an  error  may  arLse>  ttam  the  vertioal 
axis  of  suspension  not  being  exactly  reversed  by  the  inver- 
sion. This  error  is  reduced  by  repeating  the  observation, 
after  adjusting  'the  axis  of  the  magnet  and  telewK^  so  as 
to  be  more  neai^  paralleL  (S)  If  mean  deolinatku  far  a 
given  day  be  deured,  correction  must  be  made  for  the 
diurnal  variation,  and  under  certain  drcumstanoes  this 
variatitm  mi^  even  prodnee  disturbances  in  the  oourse  of  a 
■In^  observation. 

Magtutie  MomenLSoriamtallntmMityo/theJSarih't 
/bree.— If  merely  relative  measnremeDts  of 
die  magnetio  moment  K  of  a  ^ven  ma«Det, 
or  of  the  horizontal  intensity  H  of  the 
earth's  force,  are  deabed,  there  are  two 
methods  of  obtaining  them.  The  first  is 
the  method  of  vibrations.  Having  found  the  moment 
of  inertia  A  of  the  magnet  M  about  its  vertical  axis  of 
sospension,  and  the  time  T  of  its  vibration  under  the 
euth's  force,  we  obtain  the  product  KH,=p,  say. 
Seoondly,  by  method  of  defection,  of  which  two 
vaiietjes,  tangent  deflection  and  sine  deflection,  are  in 
nse,  the  value  of  the  qnotieot  K  /  eayi  is  found. 
In  this  meUkod  K  is  used  as  the  d^ectmgmsgfie/t,  and 
the  moment  of  the  deflected  magnet  does  not  ap- 
pear in  the  reeolt.*  Is  is  obvious  that,  if  we  know  the 
'nine  of  H,  or  may  assume  it  constant,  mther  of  these 

*  SesSwan,  Shnu.  Boy.  aoe.  BUn..  yoL  xxL,  US6. 
a  This  In^portantlkct  was  flmnodoedtvl4iab«rt. 


moment 
and  boil- 
fftnttl  In* 
tanslty. 


methods  will  enaUe  na  to  express  the  moment  of  aujr 
magnet  in  terms  of  that  of  another  arbitararily  ohoseo 
as  a  nnit;  and,  redprooally,  if  we  operate  with  • 
magnet  of  known  or  of  oonstant  moment,  we  can  de- 
termine tlie  valnes  of  H  at  different  times  and  places  ia 
terms  of  its  value  at  aa  arlutnri^  chosen  time  andplaoeL 

By  oombiniog  two  ohBerraticmB,  in  one  of  which 
magnet  K  is  the  vihmtin^  and  in  the  other  tiiedefleoU 
iog  magnet,  we  can  obtain  boUi  K  and  H  in  ahwhtfr 
measure,  for  we  have  two  equations  KH»p,  and 
K/H  —  9,  iriiich  j^ve 

K  =  |/p5,  and  H  =  v'^ff . 
VtbroHon  Jlrpsrismito.— If  *  be  the  an^e  between  th»- 

axis  of  the  magnet  and  H  at  time  t,  f  the  angle  nwteiM 

between  the  axis  and  H  In  the  position  of  no  macnetft 

torsion,  rKH  the  ooeffldent  of  torsion,  then  meleri 

the  equation  <tf  motion  of  the  maimet,  when  vlbmttojfc 

the  aie  of  oaolllstioi&  la  varr  smul.  nar  be  ^SSS 

written  wnfc 

A9+KH«+rKH(«-r)"*0   .  .   .  (SB). 
TUs  gives  te  tiie  period  of  a  oomplete  vihntiaa 

T»=4»»A/KH(l  +  r)  <aO). 

The  observations  are  made  with  the  magnetometer  ar^ 
ranged  as  fc»r  the  dedination  experiment.  The  swin^^nf 
magnet  U  brought  to  rest,  and  the  oirde  so  clamped  that 
the  axial  point  of  the  magnet  scale  is  on  the  cross  wire 
of  the  tdescope;  the  magnet  is  then  slightly  distuAef 
sosstocaeillatethrongh  a  small  are  (Id*  or  so).  ^Hietinia 
of  vibration  Is  found  first  roughly,  by  taking  the  time  of 
a  single  vibration,  then  more  aocnratdy  by  oountiiu  u 
large  number  of  vibrations  and  timing  the  end  of  the  lasit 
ss  accurately  as  possiUe.  r  is  found  byofaaervlng  the  d»* 
flection  ¥  and  #"  caused  by  taming  the  tomon  hea&.' 
throng  an  angle  |i  in  one  direction  and  tiien  tliioagh  as  aa* 
gleflnflieopTOBitedireeti<m;wethusgetfhaneqnatkn(BB> 
^r  +  rKH(;'-y-/?)-0, 
KHr -{- rKH  (r '  -  r + ») — 0 ; 

■nd  r— (r— «-')/(29  — r-fs")-  Frmn  the  same  equatioK. 
we  may  slso  determine  y  when  nrnnsssij  • 

The  mort  troubleaome  part  <rf  the  whole  prooess  still  re- 
mains, vis.,  the  determination  of  A.  This  is  Hf>MTtM  by 
attaching  to  the  magnet  a  body  whose  moment  loerttB 
B  can  be  calculated  from  ita  dimensions.  For  this  mm 
pose  Qauss  fixed  a  cms  bar  of  wood  to  the  magnet,  and  at- 
tached to  it  at  known  equal  distances  ficom  the  axis  of  soa^ 
pension  two  i^lindrical  weights  of  known  mass  an4 
dimension.  Sometimes  a  cylinder  ti  gun  metal  is  slung 
bdow  the  magnet  by  means  of  two  Ioods.  Perhaps  tho 
best  method  is  to  nse  a  ring  of  gun  metal  attadied  to  the- 
magnet  so  that  its  plane  is  horizontal  and  its  centre  m 
nearly  as  possible  in  the  line  of  suspenshm.  The  new  tlm«- 
of  vibration  being  Ti,  and  the  new  coeffloient  id.  toqimi  (if 
dUTerent)  r',  we  have  the  new  equat^ 

Ti» = 4:i»(A  +  B)  /  KH(I  +  T*) 
From  this  and  (60)  we  get 


A  =  B/(i±f..^-.) 


There  are  ieveial  ommM^on^  whioh,  altlMadi  in  gcMnt 
negligible,  may  sometimM  require  to  be  eonidteed.  (1)  H 
may  vary  so  mneh  during  the  experiment  ss  to  cause  m. 
sensible  error;  0^)  if  the  arc  of  vibration  be  too  larger  it 
mi^  be  nceessary  to  wply  the  reduction  to  infinltdy  snmlt 
arcs:  (3)  If  the  amplitade  of  the  vibntlons  decrease  to» 
mildly,  aooonut  mnst  be  taken  of  the  resistnnee  to  the 
motion  arising  fxma.  the  viscosity  of  the  ali^  etc.;*  (4)  a 
correction  has  to  be  made  for  the  Mteratlon  of  tiie  moment- 
of  the  magnet  1^  the  earldi'a  induction,*  and  (6)  a  tenv** 
rature  eorresticn  Axr  the  magnetie  moment  and  the  mo- 
ment of  inertia. 

D^jtaefum  JEzperiMMt*.— In  Ganae's  arrange-  Dafleetlcar 
ment  the  deflecting  magnet  was  placed  in  an  ^^^JJp 
east-west  direction,  ie.,  end  on  to  the  original  ment  wiUt 
position  of  the  deflected  magnet.  The  equa-  nnUUar 
tion  of  equilibrium  In  this  ease  is  [see  equa-  ™*£S!^ 
tion  (5l5f 

K'H(l  +  ^)sIn#:=oos»(?^'-^+Ti_,_,  , 


^.H(l±l)tan.  =  l-^  +  5+... 
whose  Pi=Ti/2K'K,  Pi=Ti/2K'K,  ete. 
•  In  this  connection  see  more  sq>eelally  lamest, 

'^ifisLKuo^ p. an ;  vazweu,  VOL ilL i «7. 
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In  the  method  of  tintM  the  deflecting  macnet  U  turned 
■ntil  it  le  perpendioular  to  the  azia  of  the  dwteeted  mag- 
Bet  In  Iti  flul  porition  of  equilibriiun;  ihe  equation  of 
•qoIUbritun  In  tlua  ease  ii 

giin«=rl-^+5'  +  «to.  .  .  .  (68). 
n«  admitBga  of  the  method  of  tangonta  ia  that  tlw 


moment  of  the  deflector  ia  not  a^eoted  indnctlTely  by  th* 
earth'a  force.  In  the  method  of  sines  a  correotioa  has  on 
thla  aocoant  to  be  made ;  but,  on  the  other  hand,  there  It 
no  tondon,  and,  from  the  symmetry  of  the  position  of  tii* 
two  magnets,  the  approximate  formobe  have  a  nun* 
exact  application. 

The  new  pattern  of  the  nnifllar  magnetometer  ia  adapted- 
for  the  method  of  slnfla.  The  instmment  arranged  ai  Im. 
flg- S8    fl"t  «andhiU7  tonlled,  and  fitted  jrith  tiw  giadu- 


VW.9B^Unlfllar]tagno(ameter,arrBoged  to  show  defleetbaL 


tad  ena  tar  D,  which  la  so  set  In  Ita  soeketa  sato  be  per- 
irwifllwilai'  to  the  line  of  coUlmatlon  of  the  teleacope  A. 
"Tbt  box  Is  (qiened,  and  the  torsion  remored  fttnn  the  sne- 
pending  fibre  by  means  of  a  plummet  as  already  explained. 
The  dweeted  magnet  Is  then  suspended  so  aa  to  be  at  the 
Mm*  hel^t  aa  rae  defiecting  magnet  when  Uia  latter  ta 
plaoed  In  ita  earrlage  on  the  enss  bar.  The  aldea  of  the 
box  are  now  oloaed,  and  the  drole  of  the  Instnunent  turned 
nntil  the  middle  dlTision  of  the  scale  B,  seen  by  reflection 
tarn  a  mirror  attached  to  the  deflected  magnet,  li  on  the 
enaa  wixea  of  the  tdeaeope  A ;  the  drcte  ia  then  (damped, 
and  flie  Temlers  read.  The  deflectlngmagnet  E  (the  same 
aa  that  used  in  the  Tibratlon  experiments)  Is  next  plaoed  in 
its  carriage  L  on  the  cross  bar  at  a  distance  n  (30  cm.  or  so) 
BMfe ;  the  circle  ia  then  tamed  until  the  middle  divisloa  of 
ihe  aeale  Sa  anln  on  the  eroH  wlrea;  the  -vemlen  are  read 
The  difliorenee  between  the  two  readings  being 

4,  welum 


2K 


(63). 


Tbt  dedeeting  magnet  is  reTOned  In  its  carriage,  and  the 
vhole  opemtion  repeated.  If  the  deflection  now  be  iire- 
lyeetiTC  of  sign,  then 


n'H 


sin  4: 


2K 

nie  mean  of  these  gires 

^(sinf.  +  rin#.)  =  l  +  J;+ 


(84). 


(85). 


The  magnet  is  flnally  removed  to  a  dlstanoe  n  west,  and 
the  pierloiiB  obeezrations  repeated;  we  thus  get 

^(sin«.  +  sini,)  =  l+g+   .  .  (66). 

Ike  mean  of  (6S)  and  (68)  is  then  taken,  and  we  get 


where  (sin  «i4-ain  ^+>in  ^  +  ain  90,  or,  what  is 

yaetiealiy  the  same,  the  sine  of  the  mean  of  9],  6t,  Oi,  and 
K  The  object  in  taking  the  mean  of  (65)  and  (66)  is  to 
eliminate  any  error  arising  from  the  non-ooincidence  of  the 
middle  point  of  the  cross  bar  with  the  axis  of  saspension. 

In  order  to  eliminate  Ft,  another  set  of  obeerrations  are 
aaade  with  a  new  distanee  n  (86  cm.  or  so),  giving  the 
eqoetlOD 

Vol.  xy.-fl98 


2r 


Si' 


Vxtaa  (97)  and  (68)  we  have  flnally 

K_n»Si-fVBi. 
H  2(n»-n»)' 

^'  n»8i-n»S.  

When  great  aooaracy  Is  required,  aereial  eorreetlM» 
have  to  be  applied  .■ — (1)  the  moment  of  the  deflector  most- 
be  corrected  for  indnctioa  ;  (2)  the  moment  of  the  deflector 
must  be  conected  for  tempentnre:  (3)  the  lengths  n  and 
n  on  tbn  eroaa  bar  must  be  corrected  for  tempenrtnre. 

Statwal  Method.'— Them  u  anothw  method  by 
which  we  determine  the  product  KH,  statieal. 
viz,,  we  may  oppose  a  statical  oonple  to  instro* 
the  couple  exerted  by  the  earth  on  the  mentji. 
magnet  in  a  giTen  position,  BO  that  there  may  be  equili- 
brium ;  the  statical  couple*  which  may  arise  m>m 
the  tOTsioii  of  a  fibre,  from  a  bifilar  suspenuon,  or 
other  gravitation^  force,  thus  becomes  the  measure  of 
the  magnetic  couple ;  and  hence  KH  can  be  deter* 
mined  in  absolute  measure.  Coulomb's  torsion  balance 
experiments  are  an  example  of  this  method.  It  finds- 
numerouB  applications  in  the  variation  instromente  of 
fixed  magnetical  observatories  and  also  in  instrumente- 
for  magnede  obserratlonB  at  sea,  but  it  is  very  little 
used  in  the  ordinaxy  wotIc  of  a  phymeal  laboratoiy. 

Magnetic  Mecuurement  of  Slectromagneiic  Indwy 
Hon. — It  has  been  ezplunect  in  the  artide  utuof- 
ELBCTRicmr  that,  if,  wther  owing  to  the  mentsby 
variation  of  the  magnetic  field,  or  owing  to  eleoto- 
the  motion  of  a  clfmd  linear  conductor  in  j^^^ 
it,  Uie  number  of  lines  of  magnetic  force  N 
pasedng  in  the  positive  direction  through  the  oondno* 
tor  vary,  this  variation  will  cause  an  electromotivft 
force -oN/ (if  in  the  positive  direction  round  the  cir- 
cuit. Let  us  suppose,  to  take  a  simple  case,  that  we 
have  a  coil  of  wire  nude  up  of  a  number  of  parallel 
plane  ciroidajr  wiodings,  and  that  the  snm  of  all  the 
areas  of  the  seinrate  winding  is  A.  If  we  place  this- 
in  a  field  of  unifinm  intensity  R,  so  that  t£e  nomial 
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to  the  windiiicB  makes  an  ancle  *  with  B,  the  number 
of  linei  of  force  paaedDg  through  the  ooQ  vUl  be 
N|  =3  AEoos*.  If  we  now  suddenly  reverse  the  ooil, 
by  turning  it  through  180°  about  an  axis  perpendioolar 
to  its  normal,  the  value  of  N  in  the  new  poeition  Is  N| 
— ABoo8#.  Henoe  the  mUgral  electiomotiTe  force 
during  the  motion  ia-/dtdN/dt — N|-  N|=  -3  AB«»«, 
udtbewholeqaantityOof  electtidty  whiehpaMeswiU 
be  Q  «  -  2ABoos*/Si  where  S  is  the  renstance  of  the 
emL  If  Q  be  foundin  ahsolnte  measure,^  and  A  and 
Sbeknown,  wethnsobtaintheTalneofBooefl.  Thisis 

1^  the  principle  of  "Weber's  "earth  inductor"* 
by  means  of  which  the  horizontal  and  rerti- 
dnotor.  ou  components  of  the  earth's  force  can 
be  measored,  and  in  consequence  the  de- 
<^nation  and  incliaation  determined. 

If  the  test  coil  be  made  very  small,  so  that  the  por^ 
Yerderi  ^^'^  which  it  occupies  may  be 

ezpioriac  supposed  uniform,  this  method  may  be  ap- 
«o&.  phed  to  measure  the  intensity  at  different 
parts  of  a  Don-uniform  field.'  The  small  oal  a  placed 
with  ita  windings  perpendicular  to  the  lines  of  force, 
and  then  sadduilr  teveised,  or,  if  that  be  impossible, 
suddenly  removed  to  a  part  of  the  field  where  the 
number  of  lines  of  force  passing  through  it  is  aero. 
The  integral  electromotive  foroe  is  of  coarse  in  Uie 
latter  case  only  half  what  it  ia  in  die  former,  lliis 
method  is  often  of  use  where,  owing  to  the  great 
strength  of  the  field  and  the  oonseqnent  disturbances 
«rimng  from  induction,  any  other  method  would  be 
utterly  nselesB. 

The  method  of  electromagnetic  induction  may  also 
lugnetio  ^  applied  to  measure  the  oomponentof  the 
nomeat  ma^etic  moment  of  any  body  parallel  to 
SSSdbr     a  given  line. 

«Iectro-  Let  aa'W  (fls.  30}  be  the  section  of  «  nol- 

■^•snetio  foxm  cylladricaf  coil  of  length  21,  made  op  of  a 
">'^^i'«*o^  ilngle  layer  of  flat  circnlar  windinn  of  radius 
t,nto  the  eeutuoetre.  Let  the  axia  of  the  oou  be  taken 
At  w-vxh,  and  let  K  be  any  magnet  wititin  the  eoil, 


z 

oFt  

p  / 

/ 

m  1 

L  ^ 

 h— 
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1 

FlO.  80. 

•laoed  with  the  given  line  parallel  to  the  axis  of  the  coil. 
Let  Jig  be  any  ringle  winding  of  the  coil,  then  the  snrfaoe 
Intogial  ot  the  masnetle  Indnetku  for  m  Is  given  by 
ffmtdm ;  huics  the  whole  number  (tf  lines  fa  tarn  through 
UteeoUii  given  by 

■Oe  Intana^  being  ntended  all  over  tihs'^llndtlealspaoe 
aWa*.  flow,  ainoe  aai+^A— — <rT/Ai-|-4vA,we  get 

*  See  aits.  Buctbicitt  and  OALVAMonm. 
■  PoBB,  AmL.  xc,  18SS. 

«  CTTardM,  .iaa.  d.  CMn.  d  d.  JiKys.,  xlL,  USA. 


=  +4«K-«(8-8')  J 
where  K  li  tiie  oonponent  parallel  to  the  axla  of  tiieedl  of 
the  moment  of  the  magnet,  and  8  and  8' the  valoea  of  the 
■QT&co  integral  of  the  potential  of  the  magnet  (derived 
bum  Poiaani'B  distrtbatiim)  over  the  two  enda  of  the  ooiL 
When  there  are  more  l^en  than  one,  we  must  of  eonaa 
sam  the  different  parti  of  N  arising  from  the  dlflbrent 
l^n. 

The  formulm  are  quite  genenl,  and  aome  applica- 
tions will  be  givm  later.  Meantime  we  see  that,  if  the 
coil  be  so  kmg  that  the  magnetio  potmtial  of  the  body 
at  its  two  ends  may  be  neglected,  then  the  intwru 
electromotive  foroe  caused  by  the  sudden  removaTof 
the  body,  or  the  sodden  destmction  of  its  magne- 
tism, is  4irn  times  the  oomponent  of  the  magnetio  mo- 
ment parallel  to  the  axis  of  the  coil,  n  beins  the  num- 
ber of  windings  per  unit  of  length  of  the  ooLL 

Hiitoruxd  Remarks  on  tk«  Brogrea  of  Magnetic 
MeamTerMnU.~T\xQ  method  of  vibrations 
came  very  eariy  into  use  in  magnetio  meas-  um^M^ 
urements.  Whiston  and  Glraham  made  vi-  Tatiaaa^ 
Imtion  observations  wiUi  a  dipping  needle. 
Hnssehenbroek  and  Mallet  also  used  a  hoiiiontal  nee- 
dle. Lambert  appears,  however,  to  have  been  the  first 
to  thoroughly  understand  and  appiedate  the  method. 
For  long  it  was  the  only  aocnrate  process  in  nee  for 
obtuning  relative  measures  of  the  earth's  foroe.  It 
was  BO  used  l^Boeael,  D'Entveeaateanx,  and  Humboldt. 
Coulomb,  Hansteen,  and  Poisson^  all  contributed  more 
or  less  to  its  improvement ;  and  it  finally  reached  per- 
fection in  the  hands  of  Gauss,*  who  gave  the  experi- 
mental prooees  for  obtaining  the  moment  of  inOTtia, 
investigated  the  correction  for  resistance,  and,  by  the 
introduction  of  the  mirror  and  scale  method^  imparted 
asteonomical  accuracy  to  the  detwmination  of  Uie  period 
of  vibration. 

The  m^od  of  deflection,  in  one  form  or  anotheri  k 
very  old.  Its  existence  as  a  thoroughb^  sdentifio 
method,  however,  dates  from  Hansteen.  The  eesoitjal 
improvement  of  eliminating  the  constants  depending 
on  the  magnetic  distribution  by  observations  at  differ^ 
ent  distances  is  due  to  Gausa.  The  advantages  of  Uie 
une  method  were  first  pointed  out  by  Lanumt  in 
1841.' 

Foisson  seems  to  have  been  the  first  to  oonoeiTe  the 
idea  of  absolute  magnetio  measurement.  In 
a  short  but  luminous  artide  at  the  end  of  gomsts  ab- 
the  Cotuuxitaantx  da  TWnp*  for  1^8,  he  aoiatema^ 
describee  a  method  for  obtainingthe  value  ^^SSH 
of  H  in  abaolate  meaaore.  HoriBontal 
vibration  experiments  are  to  be  made  with  two  mag^ 
nets  A  and  A^  whose  moments  of  inertia  A  and  Kf  an 
known.  The  times  of  vibration  t  and  of  A  and  A', 
each  suspended  alone,  are  to  be  observed.  Then  both 
are  to  be  placed  in  the  magnetic  meridian  at  a  distance 
r  apart  in  the  same  horizontal  line,  and  the  poiods  • 
ana  ^  observed,  of  A  when  A'  is  fixed,  and  of  Af 
when  A  is  fixed.  If  r  be  very  great  oom  pared  widi 
the  linear  dimensions  of  A  and  A',  then 

He  recommends,  however,  that  comparatavel:^  smaQ 
vidnes  of  r  be  taken,  and  the  constants  of  distribntion 
eliminated  by  experimenting  at  different  distancea. 
His  fundamental  units  are  the  gramme,  metre  and 
second. 

Nothing  came  of  Poisson's  proposal  until  Gkius 
took  up  the  subject,  both  theoretically  and  experi- 
mentally, as  above  described.  The  first  absolute  mea- 
sure of  the  earth's  horizontal  force  was  made  by  him 
at  G&ttingen  on  the  18th  September,  1832 ;  the  value 

*  See  his  memoir, "  Anleitunr  car  BesUmmt^  d«r  Sohwlnff* 
magsdaaer  einer  Itagnetnadc^ln  Sm.  A.  Mag  VSr^  UOH. 

•  OmA.  d  jfiynrifisiMi,  p.  an. 
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Anrnd  was  1.782*  in  mUHmetxe  miBignmiDe  second 
units.  The  magnet  he  used  (about  a  firat  long  and 
weighing  abont  l!b)  had  for  its  UKHnent  100877000*  in 
4fae  same  unita. 

The  deUrmiaaiion  of  the  dUtr^mtwn  of  maanetism 
loithm  a  boay,  in  other  wends,  the  determi- 
2^™^*-  nation  of-the  magnetic  momenta  of  its  indi- 
nedo^Sta^  vidoal  elements,  by  obserrations  of  mag- 
lMitfa>n.  netio  force  at  external  points,  is,  as  we  have 
seen,  an  indetenttinato  proUem.  Never- 
didefls,  a  oonsiden^le  part  of  the  Uteratoxe  of  magnetic 
■Gsenoe  relates  to  it ;  aikd  we  most  give  lome  aoconnt 
of  whftt  has  been  done,  although  the  lesolta  obtuned 
«n  of  oompaxatiTely  uight  pEyBioal  interert,  and  of 
Auall  practical  value. 

Experimenters  have  been  somewhat  slow  in  reoog- 
«FMiii«»  nixing  Uie  essential  indeterminatenesB  of  the 
naBim!^^  problem.  This  no  doubt  has  arisen  from 
■dUbtNtt  their  imperfect  analysis  of  the  phenomena, 
or  the  Thus,  although  we  cannot  determine  the 
actual  internal  distribution,  yet  the  prob- 
lem to  determine  the  Gaussian  surface  distribution 
whicdi  will  represent  the  magnetic  action  at  all  exter- 
nal points,  uowerer  difficolt  is  qtiite  determinate. 
This  nirface  distribution  has  been  called  some  the 
"free  magnetism'*  of  the  bod;^:  and  some,  all  the 
powerful  contrary  evidence  notwithstanding,  nave  im- 
agined that  this  distribution  has  a  nhywcal  existence, 
«m  have  even  spoken  of  the  depth  to  which  the  &ee 
magnetism  penetrates  into  the  magnet.  Others  have 
oonTounded  the  free  magnetism  of  Gauss's  distribution 
with  that  of  Poisson's ;  and  in  many  cases  it  is  impos- 
sible to  gather  what  the  experimenter  meant  to  indi- 
cate exactly     the  phrase. 

The  ease  in  whtoh,  from  the  oirou instances,  the 
Tiriation  of  the  internal  distribution  is  confined  within 
the  narrowest  limits  is  tiiat  of  bar  magnets,  whose 
length  oonaderal^  exceeds  thdr  lateral  dimenaons ; 
and  tiiia  is  practically  the  only  ease  that  has  beesi  much 
studied.  The  most  natural  way  of  attempting  to  re- 
present the  action  of  such  a  magnet  would  be  to  sup- 
pose it  replaceable  by  a  fixed  ideal  magnet,  and  then 
to  determme  by  experiment  the  gtrensth  and  porition 
of  the  poles  of  this  magnet  The  earliest  notion  was 
that  the  poles  were  situated  exactly  at  the  ends  of  the 
bar.  It  was  soon  found^  however,  that,  if  the  poles 
did  exist,  they  were  not  in  general  exactly  at  the  ends. 
Lambert  and  Kupfei*  concluded  fran  tbwt  experi- 
menta  that  in  many  eases  the  poles  Is^  outnde  the  oar, 
while  in  weak  magnets  th^  by  innde.  Coulomb,  as 
we  have  seen,  and  also  Balla  BeUa,  inferred  from  their 
results  that  the  pales  fbll  within.  Recent  experiments 
have  been  made  Pouillet,*  1^  Ben(uL'  by  Petru- 
scheffsky,'  and  by  others  on  the  same  salgeot;  but  it 
IS  needless  to  describe  them  here. 
The  W(vd  "pole,"  like  the  phratse  "free  magnet- 
ism, '  has  been  used  by  different  writers  in 
very  different  senses.  Some  have  applied 
that  name  to  the  mass  centres  of  the  posi- 
tive and  negative  magnetism  of  the  actual 
But,  although  as  a  matter  of  oonvenience 
we  have  used  these  points  in  our  theoietaoal  develop* 
ment,  they  have,  as  far  as  phyrical  observations  an 
jnnoemed,  no  existence.  Others  have  defined  the 
ixdes  to  be  the  mass  centres  of  the  positive  and  nenr 
live  puts  Gauss' s  surface  distribution.  These  might 
of  oourw  be  detoroined,  although  the  process  would 
be  extzemely  troublesome,  and  the  result  of  no  prac- 
tical value  whatever.  In  point  of  fact,  if  the  maxnet 
be  in  anniform  field,  lc,  at  a  very  great  distance  from 
die  system  that  acts  on  it,  the  action  depends  solely 
on  tiie  magnetio  moment^  and  the  magnetic  distribution 
has  nothing  to  do  with  it ;  the  poles  in  this  case  are 
phynoally  mdetenninate.   If,  on  the  other  hand,  two 
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magnets  are  within  a  moderate  distance  of  each  other, 
we  may  set  to  ourselves  the  problem  to  find  two  jwints 
in  each  of  them  such  that  the  mutual  action  will  be 
represented  bgr  quantities  of  positive  and  negative  mag- 
netism concentrated  there.  Then,  in  general,  eaek 
points  may  or  m^  not  exist  Biecke  has  shown  (see 
above,  p.  234)  thatj  if  the  distance  between  the  mag- 
nets exceed  a  certain  limit,  then,  as  a  matter  of  ap* 

Sroximation,  these  equivalent  poles,  as  he  odls  them, 
0  exist  Except,  however,  in  the  case  of  magnets 
symmetrical  about  an  axis,  and  also  about  an  equatorial 
luane,  they  an  not  fixed  in  the  magnets^  but  depoid 
upon  thar  relative  pontion.  Although' his  resoks  are 
extremely^  interesting  from  a  mathematical  and  theo- 
retical point  of  view,  we  do  not  see  that  much  practical 
advantage  would  attend  the  use  of  these  eqnivalmt 
poles :  and  we  are  inclined  to  think  that,  except  in  the 
popular  usage  for  distinouishing  one  end  of  a  magnet 
from  the  other,  and  in  the  case  of  ideal  magnets,  the 
word  pole  had  better  be  abandoned  altogether. 

The  idea  of  representing  the  action  or  a  linear  mag^ 
net  fay  a  continuous  distiibution  of  fVee 
magnetism,  positive  in  one  half  and  n^k-  ^If^i^^ 
tive  in  the  other,  is  very  old.  It  appears  in  mtgott. 
Basin's  woric  on  the  magnetio  carves  pub- 
lished in  1753;  and  Tobias  Mayer,  in  his  memoir  above 
qtioted,  assumes  that  the  dennty  of  the  Retribution  is 
proportional  to  the  distance  from  the  middle  of  the  bar. 
Four  distinct  methods  have  been  used  in  attempting  to 
determine  the  law  of  distribution. 

1.  The  deflections  of  a  small  needle  in  different  posi- 
tions near  the  magnet  have  been  observed,  and  by 
means  of  these  the  constants  in  some  formuln  assumed 
for  the  distribution  have  been  calculated.  This  was 
the  process  adopted  Lambert  and  Hansteen,  and, 
in  some  of  his  experiments,  bv  Lamont' 

2.  Instead  of  measoringdeneetitRi,  we  may  oount  the 
oecaUations  of  tiie  needle,  and  proceed  as  before.  This 
method  was  used  b^  Coulomb,  Beoquerel,  and  Kupfer, 
but  it  led  to  no  satisfactory  results,  partly  owing  to  the 
disturbances  arisinK  from  induction  and  the  loroe  of 
translation  upon  the  needle,  partly  owing  to  the  diffi- 
culty of  putting  a  satis&ctoiy  ueonticsl  interpretation 
upon  the  results. 

3.  Some  observers  have  measured  the  force  reqniz^ 
to  detach  a  small  armature  of  soft  iron  or 

steel  firom  different  ^arts  of  the  bar,  think- 
ing  thereby  to  obtam  a  direct  measure  of  employed, 
the  free  magnetism.  It  is  not  very  easy  to  ^ 
say  what  is  measnied  by  this  process,  but  it  is  obvious, 
on  a  littie  consideratioh,  that  the  effect  is  complex, 
depending  greatly  on  the  nature  and  extent  of  the  sur- 
faces in  contact,  and  also  upon  the  mutual  induction 
between  the  magnet  and  the  armature.  Experiments 
of  this  kind  have  been  made  by  Dub,  Lamont,  and 
others. 

4.  Another  method  irequenUy  employed  is  to  slide 
alons  the  bar  a  email  ring-shaped  coil  embracing  it  as 
doaely  as  pwsible.  and  to  measure  the  induotion  cur- 
rents for  a  given  displacement  The  assumption  usu- 
ally made  is  that  the  integral  electromotive  finoe  ii 
proportional  to  the  firee  magnetism  on  the  portion  of 
the  bar  passed  over,  or,  what  amounts  to  the  same 
thing,  to  the  difference  betwecm  the  magnetic  moments 
per  unit  of  length  of  the  sections  of  the  bar  on  which 
the  coil  rests  at  the  beginning  and  end  of  the  motion. 
This  is,  however,  only  an  approximation  to  the  truth, 
and  the  aocuracQr  of  this  approximation  is  very  difficolt 
to  estimate  in  the  practical  case  where  the  lateral  di- 
menmons  of  the  bar  are  finite.  The  fidk>wing  inveiti- 
gation  will  show  the  nature  of  the  diffioulty. 

The  integral  eleetiomotive  force  Is  -  (ITi  -  Ki),  where  Ifi 
and  Kt  are  the  gor&ce  intefn«l8  of  magnetio  induction 
taken  over  the  coil  in  its  initial  and  final  poflitione.  Let 
vm  take  first  a  linear  solenoid  SS  (fig.  31)  oi  length  I,  ani", 
magnetio  m<Hnent  fli,  and  a  coil  of  a  ^gle  windia*  P<4 
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which  moTM  to  Hbat  iU  centre  B  !■  alwftTi  In  tha  line  SK 
•nd  Ui  jiaoM  almy*  perpeadioaUr  to  SK ;  than 

the  fimner  Intasnd  extending  nil  over  PQ,  the  latter  over 
tte  laflnitely  «uU  seetlon  of  tha  wlenoU  at  being  the 
tant  due  to  the  end  distribation  at  N  and  &  We  thai  get 

...  (70) 


where  •  and  0*  are  the  anglei  P8X  and  PNX.  lliii  ihows  in 
the  flzst  place  (aee  equation  (fiS)  aboTe),  that  if  the  ooU  PQ 
ware  to  expand  and  oonttaet  a>  it  movea,  so  aa  alwava  to  re- 
main a  aection  of  ttie  aame  tnbe  of  force,  there  would  be  no 
Taziatlona  of  N,  and  no  dectromotive  force,  which  is  aa  it 
■honld  be.  If  we  were  at  Ubert;  to  suppose  PQ  inflnltel; 
mall,  then,  when  B  la  between  S  and  N,  cos*  -  coa*'  would  be 
thesoxD  oftwoonittes,  and,  when  K  la  outside,  the  differ- 
eneeu  In  anoh  a  oaae,  ao  famg  aa  PQ  moved  on  the  magn^ 
flun  woBld  be  no  cAectrunotiTe  finoe,  but  If  ws  niddealr 
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more  It  over  the  end,  there  wonld  be  an  electromotlTe 
force -4m/I,  which  iapntportitmal  to  the  moment  of  the 
bw.  When  PQ  is  not  inflnitelr  small,  there  is  a  Tuiahle 
part  of  depending  on  the  dlmenaions  of  PQ,  which  will 
gin  rise  to  aa  eleotromottve  foioe,  eren  when  the  ooil  is 
mored  along  a  nniformly  magnenaed  bar,  where  there  is 
no  tnt  magnetism  except  at  the  enda. 

It  la  now  easy  to  form  a  conception  of  what  happens  in 
the  eaae  of  an  ordinary  c<nnplex  lolenoidal  bar.  We  may 
■mipoBB  such  a  bar  made  up  of  a  number  of  simple  linear 
solenoids.  A  eertain  number  of  theae,correapcmdmg  tothe 
end  parts  of  Poisson's  distribution,  will  hiTo  the  aame 
length  as  the  bar ;  the  others,  eorrenionding  to  the  lateral 
SQinoe  and  Tolume  parts  of  the  distribution,  will  be  of  oon- 
tinnotisly  diminishing  lengths.  If  we  were  at  liber^  to 
■oppose  the  lateral  dimensions  of  the  bar  and  the  radius  of 
the  coll  to  be  inllnitely  small,  then,  as  the  ooil  more*  along 
the  bar,  we  should  have  an  electromotlTe  force  due  to  pas- 
sage oTor  tiie  ends  of  the  short  splenoids,  and,  aa  it  mores 
«Ter  the  end,  an  electromotive  force  due  to  panage  over  the 
ends  of  tbe4ong  solenoids.  We  might  in  this  mjhy% 
■offlolentnambN  of  observationsdetennlne  the  distribution 
«f  the  free  magnetism  throughout  the  bar  and  at  Its  ends ; 
and  In  this  ease  no  distinction  would  be  necessary  between 
the  Tolnme  and  the  ■orfoee  distribution  in  any  section. 

If,  however,  the  dimensions  of  the  section  of  the  bar,  and 
eofasequentiy  of  the  coU,  be  finite,  a  correction  wonld  have 
to  be  applied,  depending,  not  only  on  the  dimensions  of  the 
bar  and  ooil,  but  also  on  the  magnetic  distrlbntion.  AH 
that  we  can  then  do  Is  to  assume  a  formal*  for  Gauss's  snr- 
flue  distribution  and  determine  its  constants  We  thus  get 
Gaon'B  distribution,  and  a  formula  that  will  aooonnt  for  the 
electrical  observations;  intweobtaim  no  MbmotHM  atteOe 
adaol  mteraal  dutribiitin  tftiumMgnetismht  Oubar. 

Lens  and  Jaoobi'  appear  to  have  been  the  first  to 
ftpply  the  method  of  induction  cuirents  to  the  meaanre- 
ment  of  the  magnedo  digtribadon  in  bar  magnets. 
Th«jr  attempted  no  theoretiinl  uulyris  of  their  mults, 
althongh  they  asmgned  t  law  of  distribution.  Van 
Bees,*  who  questioned  thnr  oondnedons,  gave  an  im- 
perfeot  theory,  and  made  some  carefiil  researches  of 
his  own.  Bothlauf  *  made  further  experiments,  and 
entered  more  fiillr  into  the  tlieory,  wongh  still  with 
insnffident  generally.  The  most  recent  experiments 
of  the  kind  we  are  aware  of  arethoseof  Sdhapw/who 

1  Pogg.  Atm.,  Ixl..  18U. 
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^scusses  the  theory  with  complete  generality,  taking 
account  of  the  ends  of  the  bar. 

After  what  has  been  said,  the  read«  wiD  Bcaraljrb* 
snrprised  to  find  that  Uie  different  ezperi- 
mentors  asu^ed  very  diffiemit  formulae  for  ^'^'^il^ 
the  distribution  in  mr  magnets.  Lambert  asrigned. 
deduces  from  his  experiments  a  distribution 
whose  dennty  is  Aa:,— A  being  a  constant,  and  x  the 
distance  from  the  ends  of  the  bar.  Brugmans.  Y. 
Swinden,  and  Lenz  and  Jaoobi  adopt  the  law  Ar>; 
Hansteen,  as  we  have  seen,  the  law  Aaf,  where  r*' 2 
or  3.  Biot  deduced  from  Coulomb's  oxperiments  th» 
hiwA(/^-vi^fi)rthe  densify  of  the  free  magnetism, 
whioh  wonld  fat  the  momwt  per  unit  of  length  of 
the  bar  the  law  a-^Oi*+^)^see  abovcu  p.  232.  Beoquerd*. 
Van  Bees,  Lament,  and  Bothlauf  &ror  this  last  fin^ 
mnla;  but  none  of  uiese  experimenters  give  any  proper 
account  of  the  ends,  which  must  be  specsally  repre- 
sented in  all  but  those  cases  where  the  magnetie 
moment  is  sero  there.  Schaper  finds  that  the  re- 
sults of  experiment  can  be  adequately  represented 
means  of  end  distributions,  and  a  lateral  sur&ce  dis- 
tribution following  the  law  Ajrf-Ba^.  See  Ida  paper 
above  quoted.^ 

Car^fm^  Bnoer  of  a  Mtu/nO.— It  is  obvious  that  th» 
magnetuationofa  piece  ofiron  must  affect  _  . 
its  foroe  of  cohesion.  The  most  fiuniliar  case  ^^SSiS: 
is  that  of  a  magnet  to  which  an  armature  is  power; 
fitted.  If  the  surfaces  of  the  pole  and  armar  «PM™* 
tore  be  carefully  ground  flat,  so  as  to  fit,  we 
may  rward  the  magnet  and  the  armature  as  continue 
tions  of  eadi  other.  The  force  of  cohesion  here  ia  munly 
due  to  the  ma^etism ;  and  the  force  required  to  separ^ 
rate  the  two  is  ealled  the  "oarryinff  power"  of  uie- 
ma^et.  To  dinplify  the  question,  let  us  oonader  m. 
OThndrical  bar  of^ section  u,  uniformly  magnetised  in 
the  direction  of  its  length  with  intensity  L  Suppose- 
the  bar  eat  so  Uiat  the  normal  to  the  plane  of  section 
makes  an  ang^  tfwith  I,  and  let  the  suraoes  bf  aectio» 
be  separateainfinitely  uttle,  then  the  snr&oe  deontx 
of  Poisson's  distribution  wiu  be  I  cos9  on  eadi  su^oe. 
Assnming  that  the  coheeioa  is  caused  solely  th»^ 
attraction  of  these  surface  layers,  we  get  for  the  oanyu^ 
power  2irl  ooa^X  I  ooB»«sec»,  ie.,P— 2irPucoB». 
The  csni^g  power  is  therefine  greatest  vis.,  2in3*f 
when  the  surface  of  the  pde  is  perpenduolar  to  th»- 
Itnes  of  magnetization. 

A  great  variety  of  experiments  have  been  made  oib 
this  suhjeot  li^  Joule,  Dub,  3^d^,  Lunont,  and 
others,  mostly,  however,  under  cuTJumstanoee  that  do> 
not  admit  of  the  application  of  the  above  theory.  For 
an  aooonnt  of  what  has  been  done,  the  reader  should 
consult  T^edemann's  QahaKumut,  ii  {  425  tq.  The 
most  recent  investigations  on  the  subject  will  be  fbund 
in  the  papers  of  Bowland,  quoted  below,  p.  257,  and  in 
papers  oy  Stefan  and  Wassmuth  in  the  MonattoeridUe 
der  Werner  AkadeoM  for  1880  and  1882.*  The  &et» 
are  not  so  nmple  as  the  above  theory  would  indioate; 
but  '^assmuUi  finds  a  moiUfied  fbim  of  it  to  agra*^ 
sufficiently  well  with  observation. 

Mathzkatigai.  Tbzobt  of  MAONKTid  iHDnonoH. 

The  two  fundamental  axwras  of  this  theory  are  th»^ 
following; 

1.  The  induced  magnetism  In  any  ele-  ^^leSL 
ment  of  a  body  depends  merely  on  the  lijjiiSiikiiL 
magnitude  and  direction  of  the  resultani 
magnetie  force  (||)  at  the  element. 

2.  The  magnetic  moment  induced  1^  any  fines  ^ 

*  Various  experimenteis  have  attempted  to  deteimlne  tba 
"  IndiSfcreDce  lone  "  of  magnets  under  dlflhient  dreomstsnaa^ 
1 the  line  sepatatlng  the  posltlTe  and  negatlTe  parta  of  the  wat- 
Ikoe  dlitribatlon.  For  Information  ai  to  tola  and  other  nuUtm 
under  the  present  bead  omitted  for  want  of  space,  see  Wledemaoiu. 
OofiKMfmHM,  IL  H227,  SU,  ass,  401;  and  I^mont,  ^tOmATWK 
37, 68,  H,  W. 

•  Absttacted  in  inBd.BefN.,  1880  and  U83:  see  also  Von  Watttae^ 
hofen,  man.  Ar.,  1870,  and  Blsmaoa,  M.  ifenoMr.,  XML 
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ii  the  resultant  of  the  ma^;netio  momenta  ioduoed  sepa- 
ntely  by  any  foroes  of  which  ^  is  the  reeultan  L 

With  reference  to  axiom  1  it  ia  to  be  remarked  that 
aeooont  miut  be  taken  of  the  phyaical  oondition  of  Uie 
body  as  to  temperatar&  and  00  forth ;  biU.  it  ia  implied 
that  no  aoooont  ia  to  be  taken  of  its  magnetic  state, 
■«ioept  in  BO  far  aa  that  affects  the  resultant  magnetic 
fbne.  In  other  woids.  it  is  asserted  that  the  moment 
tnduoed  by  any  fbroe  aces  not  depend  upon  ansr  pre- 
■«iistiiig;  magoi^  moment  in  the  element,  and  is  Uie 
nme  whatever  foroes  m^  have  aeted  on  the  dement 
prerioualy.  The  fiill  aigufioanca  of  these  statements 
will  be  better  appreciated  when  we  oome  to  oonuder 
<he  exceptions  to  them  in  caae  of  atrongty  magnetic 
liodiea.  It  should  also  be  noticed  that  it  is  supposed 
that  the  body  has  reached  a  state  of  miotic  equilib- 
rium, and  that  by  whole  resultant  mcwnedo  force  la  un- 
'dentoodj  not  only  that  ariung  from  the  given  inducing 
aiystem,  induding  pre-existing  magnetiam  in  the  body 
itself,  bat  also  that  arising  from  induced  magnetism. 

In  the  mathematical  theory  no  distinction  is  drawn 
Iwtween  the  part  of  the  induced  magnetism  whidi  dts- 
«p(ears  when  the  inducing  foroe  is  removed,  and  that 
which  remains.  If  anywhere  we  contemplate  what 
IwppenB  after  the  ramoyal  of  the  f^oe,  it  is  assumed 
that  aU  ike  induced  magnetism  diaqipears.  TUs 
important  restriction  mustbe  borne  in  mind  in  apply* 
ing  the  results  in  practice. 

Axiom  2  enables  us  to  assign  at  once  the  law  connectr 
in^  the  components  of  induoed  magnetization  Ai,  Bi,  Ci 
inth  the  components  a,  j8,  y  of  the  resultant  force.  If 
4h  Pi  he  the  components  parallel  to  the  three  oo-ordi- 
luite  axes  of  the  induced  ma^etiaation  caused  by  &  unit 
lesnltant  force  parallel  to  the  axis  of  x,  then,  by  tJie 
axiom,  the  oomponents  of  ma£;iietizatiou  induoed  b/  a 
foioe  a  in  the  same  direcdou  will  be  rio,  {b<S  JV^i  Bim- 
ihuly.  if  Pb  9i  be  the  components  due  to  unit  force 
paraud  to  they  axis,  then  tiie  components  due  to /9irill 
M  p^,  r^,  qifi;  and  finally,  if  91,  pi,  n  be  onnpo- 
nenta  due  to  unit  force  parallel  to  a  aus,  the 
obmptments  doe  to  y  will  bo  Pi7y  w> 
Compounding  all  these,  aooarcung  to  the 
axiom,  we  get 

Bi=.si.+f^+jny^    ....  pi), 

Howa  the  most  ^eral  exproanons  for  the  oompo- 
nents <tf  magnetization  oompatiblo  with  our  axioms  are 
three  linear  ninotiona  of  the  oomponenta  of  the  result- 
«Bt  foroe. 

Hera  it  ia  necessary  to  introduce  a  daamfication  of 
todies  according  to  their  magnetic  properties. 

If  eqoal,  similar,  and  timilnrly  tOucUed  elements  out 
from  different  porta  of  a  body  have  identical 
S?^het  magncUo  properties,  it  is  said  to  be  "magnetr 
vTMeneitr.  hamogenoous  ;  if  not,  "heten^fene- 

jff  equal,  and  similar  elements  cut  around 
the  same  point  m  different  directiant  be 
identical  in  thor  ma^etic  properties,  the  body  ia  said 
to  be  magnetically  "isotropic  ;  if  ncrt;.  "ffiolotropia" 
These  are  not  oross  dasnfications;  for  a  body  \e.g,, 
loaknd  i^w)  mar  be  »oIotn>|»o  and  yet  homogeneous, 
and  it  might  be  netero^neous  and  yet  isotropia  We 
must  regard  the  coefficients  p,  9,  r  of  (71)  as  bdonpng 
to  a  point  of  the  bodv ;  and  we  see  that  in  a  homoge- 
neous body  they  will  be  the  same  for  all  points,  whereas 
in  a  heterogeneous  body  the^  will  vary  from  pwnt  to 
point,  i.e..  they  wiQ  be  functiona  contannons  or  disoon- 
tinuous  of  the  poution  of  the  point 
In  the  case  of  an  isotropic  body  it  is  obviona  a  priori 
that  the  induoed  magnetization  must  be 
ooinddml  in  direction  with  the  resnhant 
force;  the  oondttioiis  for  this  are  that  the 
ooeflBoientop  and  g should  dl  vanish,  and 
The  equations  (71)  thus  ndooe  to 
Ai— M,  Bi=Mfi,       «r  ....  (78). 


law  or 


law  .  of  t»- 


In  an  sB<Jotropio  body,  on  the  oAer  hand,  the  ooefi- 

cients  may  be  all  diffeorent  from  wen  and  fltnn  one 
anoUier ;  but,  as  we  shall  see,  at  all  events  in  the  ideal 
case  contemplated  by  the  mathematical  theory,  the 
conservation  of  energy  reduces  the  number  of  indepoi- 
dent  constants  by  three ;  while  a  proper  dioioe  of  axes 
reduces  it  by  three  more ;  so  that  the  magnetic  prop- 
erties of  any  element  of  an  seolotropia  body  depend  vir- 
tually on  three  independent  constants. 

The  theory  here  given  ia  the  gjuieralisation  <^  Pnih 
son's  theory  due  to  Sir  William  Thomson.  It  aims  at 
giving  the  nmplest  posaible  expomtion  of  the  results  at 
ozDenment  with  the  fewest  assumptiona  as  to  the 
molecular  Btruetnre  of  bodies.  We  first  discuaa  apecdally 
a  few  of  the  cases  more  important  in  practice^  and  then 
give  a  brief  account  of  the  general  theory  with  a  view 
to  establish  some  general  principles  to  guide  us  in  the 
subsequent  account  of  the  (often  veiy  oomidex)  phe- 
nomena observed  by  experimenters. 

Jlomogmeoui  JEowropic  Sphere  in  a  Dn^arm 
Fidd  of  Induethe  Force. — We  suppose 
that  the  sphere  to  begin  irith,  is  not  mag-  wiu^ote 
netized.  If  we  sphwe  were  uniformly  aq^ufeln 
magnetized,'  with  components  Ai,  B.,  Cu  ""SuL 
then  (see  above,  p.  233}  the  force  innoB  the 
sphere  due  to  tms  magnetization  would  have  finr  its 
oompcments 

•i=»-t«Ai,  jii»-|vBi,  )i=a-t»Oi. 

This  uniform  force  combined  with  the  given  uniform 
force  (c^  ^  ^i)  of  the  inductive  field  would  lesolt  in 
a  unifi>rm  force 

It  is  obviona  therdbre  that  the  assnmntion  of  uni- 
form magnetization  will  enable  ns  to  satis^  the  law  of 

induction. 


:  in  (71)  and  tnmapoaing,  we 
iAi,Bi,aintw 


In  point  of  &ot,  sabstltat 
get  tnree  linear  eqoatinia  to 

(l+tm)Ai+|«iPiB,  +  t«j/}|=n-t+l^+W*e<»-  (74). 

It  is  easy,  bv  means  of  these  and  formulae  ^ven 
above,  to  <»lculate  the  couple  exerted  on 
the  inductively  munetized  sphere.  If  we  t,rSS^S 
put  a,  a  0,  J3»  »  Foos0,  X*  =^  Fsinff,  we  can  ber  of  in- 
calculate  the  work  done  on  the  sphere  in  '*°SiK^ 
turning  throuj^  180°  aboat  an  axis  per- 
pendicalar  to  the  direction  <tf  the  field.  Thiik  bf 
the  conservation  of  energy,  ought  to  vanidi,  and  w« 
thus  ^t  the  conditions  Pi  ■»  9i>  Pi A  ~  fit-  13w 
equations  (74)  therefore  reduce  to 

Bi=pi«+nfl+piy [■    ....  (75). 

Hence,  If  «,  fl,  y  be  paiallel  to  a  radios  (tf  Hie  centnl 

qnadrio 

Ai,  Bi,  Oi  will  be  oormal  to  the  diametral  plane  of  tliaA 
radios.  We  liav«,  therefoie,  by  the  theory  of  aoxlheas  of 
the  BMMmd  degree,  the  following  eoncloslona. 

1.  The  induoed  ma^etization  ia  not  in  general  in 
the  dire^on  of  the  indndng  force;  but 
thoe  are  in  general  at  every  point  three  ^J^SS^lSl 
directions,  caUed  the  three  principal  mag-  n^uaf 
netic  axes,  mutually  at  right  angles  to_  each 
other,  for  which  the  direetionsof  the  induoed  magnet 
isation  and  of  the  indnmng  foroe  coincide.  If  the  axil 
of  co-ordinates  be  parallu  to  these  principal  axes,  the 
equations  (75)  reduce  to 


08). 


^  Here  and  In  ftitara  the  nifllz  0  denotes  oompoaoDta  of  mef 
netiztns  force,  etc.,  due  to  Klren  or  pre-ezbtent  nufnetUatlon ; 
wbUethe  aolOz  1  deDOtei  tnoae  due  to  Indaoed  megnetliatloa. 
Letteawltboot  mflizei  deooU  louut;  «^.,«— at+i^.  A-*A«+ 
Au  and  won. 
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The  valueB  of  r„  r,,  in  this  case  are  oalled  the 
'*  prinoipal  magnetic  indactiTe  sufioeptibili- 
tiea."  Bodies  for  whioh  these  ooemdenta 
are  all  poeitive  are  called  paramagnetio  or 
ferromagaeda  Bodies  for  whieh  they  are 
all  Dative  are  called  diamagnetia  No 
fubetaooe  is  known  for  whieh  some  are  poative  aod 
others  native,  although  this  is  a  mathematioally  pos- 
nble  ease.  Since  intennty  of  nuwnetiEation  ua  re- 
lemltMit  magnetio  fiwoe  are  of  we  same  dimenaon 

J ,  T;,  r„  r,  are  pare  numbers ;  for  all  sub- 
stances except  iron,  nickel,  and  cobalt,  they  are  ex- 
tiemidy  smaU.  The  value  of  the  ooeffidents  r  and  p 
Sot  any  other  axes  can  be  expressed  in  terms  of  the 
three  priunpal  sosceptilnHtiee  by  means  of  simple 
formuuB  which  we  need  not  stop  to  deduce.  • 

A  physical  meaning  can  be  given  to  ru  as  fol- 
lows. Let  the  bod^  be  homogeneous,  and  let  ns 
cut  from  it  a  cylindrical  piece  whose  axis  is 
parallel  to  the  prinoipal  axis  of  susceptibility 
fi.  Place  this  <;ylindn  in  Uie  direction  of  the 
lines  of  force  in  a  uniform  field  of  unit^  strengUi, 
theuj  provided  the  Qylinda  be  infinitely  thin,  and  oi 
longitudinal  dimennons  infinitely  great  compared  with 
its  lateral,  the  intemU  force  due  to  the  induced  mas- 
netization  will  be  mo  (see  above,  p.  230^  and  it  will 
be  magnetized  indnotiTev  inth  a  nntfoim  mtensity 
Simla^^n^^^ 

used  later  on,  are  called  by  Thomson  the  three  prin- 
Prindpfti  penneabihtiee  of  the  body  at  any 

penuM-      point.    These  are  of  course  pore  num- 
beot  and  th«y  an  poatire  fbr  all  known 

substances. 

2.  If  the  susceptibilities  for  any  two  prinrapal  axes 
be  Ojinal,  then  every  axis  in  the  plane  of  these  two  is 
a  ininapal  axis. 

8.  If  an  three  piindpal  saBceptilnlitiee  be  eqn^  at 
■n^  point,  then  every  axis  through  that  point  is  a 
Itrineipal  axis,  and  the  susceptibility  for  every  such 
axis  is  the  same.  The  body  is  therefore  isotropic  at 
ihat  point,  and  the  direction  of  the  induced  magneti- 
sation coincides  irith  the  direction  of  the  inductive 
force  for  every  direction  of  the  latter. 
Betomlng  to  the  problem  of  the  eolotrtvio 

Shere,  let  as  limplUy  oar  eqnstioiu  by  tii^mg 
e  oo-ordinate  axei  paxallel  to  the  common 
dlreotions  of  the  prin^nlazesthioughoatthe 
homogeneooM  sphen.   We  tben  get  ibr  the 
•omponenti  of  nugnetixafcion 

Uiliig  theae  formatie,  we  get,  by  means  of  (22),  for  the 
•unptments  <rf  the  oonple  acting  on  the  ipheie  (of  volome  v) 


Uoaud 
eoopleftv 
flpbera  In 

field. 


(l+im)(l  +  im) 


(78J. 


"(l+|m)(i-H|m)*^ 

There  is  of  course  no  foroe  of  transladon.  As  a 
q>edal  case  let  us  suppose  ri,  r„  uid  rt  to  be  in  de- 
scending order  of  algebnucal  magnitude,  and  sospend 
the  sphere  with  the  axis  of  rj  perpendicular  to  the 
lines  of  force.  We  may  put  /9(i=FcosS,  xo«=Psinfl, 
where  0  is  the  angle  between  the  axis  of  y  (ri)  and  the 
direction  of  the  field,  then  we  have 

y  =  i»F«(n  -  n)sin2*/{l  +  |m)(l  +  fm). 

Hence  the  sphere  tends  to  turn  bo  as  to  place  the 
axis  of  algebraically  greatest  susoeptibilitv  parallel  to 
the  lines  of  force.  It  will  be  in  equilinium  when 
athcr  iffindpal  axis  is  parallel  to  the  \mm  of  force ; 
but  in  stable  equilibrium  only^  when  the  axis  of  greatest 
penneabili^  is  in  Uiat  poi^m.   It  is  to  be  notioed 


that  the  couple  is  propoitaoiial  to  the  square  of  the 
strength  of  the  field. 

There  is  another  way  of  expressing  these  result* 
more  in  accordance  with  the  ideas  of  Faraday. 

If  N  be  the  nii&oe  integml  of  magDetie  induction  taken 
over  the  meridian  aection  (w)  of  the  sphere  perpendicular 
to  the  dlzeotion  of  the  vector  J§  iniide,  or,  as  we  may  mO- 

it,  the  number  of  lines  force  that  pan  thjongh  the- 
sphere,  then  we  have 


N=x3F<. 


y-_    1    («>  +  2)(Wi  +  2)d(M«)  ■ 


B  being  the  radiiis  of  the  sphere. 
From  these  formulas  we  can  draw  the  following  om- 

dusions : 

1.  The  numher  of  lines  of  force  thai  vati  throufflt 
the  sphere  u  grreatest,  t»i«.,  3Fww,/(  ^.-j-  2), 

vjhen  the  ascu  qf  greatest  permeabuitj/  is  ^'^^SS^ 
paraUd  to  the  direction  of  tJte  undistuHied   day^  lawiL 
fidd,  and  Uast,  vie.,  StFuwJ{wj-\-2),  token 
the  axis  of  least  permeability  u  in  ike  same  position. 

2.  In  any  posUion  tke  number  of  lines  passing- 
through  the  apAenml  Vpaee  is  greater  for  a  paramag- 
netic body^  and  Utt  for  a  diamaff^ic  body,  them  tiT 
would  be  v  the  <pA«re  were  absent 

3.  The  sphere  is  in  tmnWuritm  toAcft  C&«  nvnibtr 
\vM»  of  fdirce  pasting  throuah  it  is  a  maeUmtim  or  « 
mmwutm,  the  ^tilwrium  oeing  stable  ia  the  putmat 
ease,  and  mtstal^  in  the  latter. 

Bomogeneous  Isotropic  Sphere  tn  Vn^mn  /U(L— 
This  case  is  obtained  by  putting 
r,  B  K  in  the  above  formuhe.  The  manwti- 
sation  is  parallel  to  the  undisturbed  field ; 
and  the  couple  vanishes,  so  that  the  sphere 
is  in  equilibrium  in  all  positions,  u  the 
strength  of  the  field  be  F,  we  get  fbr  (h« 
intensity  of  magnetixatioa 


stbmm 


also 


w+2 

In  order  to  familiarize  the  reader  with  this  import^ 
ant  case^we  give  two  figures  of  the  lines  of  force  mm 
SirW.Th  omson's  Reprint,  pp.  490,  491,— one  for 


FIG  S2.— Lines  of  Force  tor  a  Panunagnetio  Sphere^ 
paramagnetic  (fig.  32]  having  *  =  2.8,  and  another 
for  a  diamagnetio  (fig.  33)  havine  «  » .48.  The  for> 
mer  represents  a  paramagnetio  whose  snsoeptilnUty  » 
something  like  xigth  of  the  maximum  observed  for  the 
best  Norway  iron.  The  latter  corresponds  to  a  diip 
magnetic  having  a  susceptibility  some  16,000  times  that 
of  bismuth,  which  is  the  most  powerfully  diamagnetio 
subetanoe  known. 

The  reader  should  observe  that,  although  the  fielcl 
inside  the  isoUropio  sphere  is  uniform,  this  is  not  the 
case  outside,  a  foot  sometimes  forgotten  hy  experi- 
menters. Of  course  the  disturbance  in  the  osas  of 
a  bismuth  sphere  would  be  infinitesimid. 

Homogeneous  .^iohtropic  Ellipsoid  in  a  Uniform 
Fidd. — ^In  the  case  of  a  sphere  the  ten-  ^lottppie 
dencv  to  set  in  a  uniform  field  is  whollv  de-  eillpsotd? 
pendent  on  the  seolotiopy  of  the  sphere,  unMan 
and  is  independent  of  its  form.  It  is  im- 
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noruuit,  in  order  to  get  a  ooinplete  pictnre  of  the  be- 
UTior  of  indnotively  magnetifed  bodies,  to  obtain  a 
nlodoii  fat  aame  ease  when  the  farm  naa  an  effiect 


Fis.  SB.— UnM  of  Fotoa  lot  a  DUnugiwUc  Sphen. 

Upon  the  resolL  A  solid  botinded  by  a  surface  of 
the  seoond  degree  affords  such  a  case. 

If  an  eUlpsoid  ba  mufotmly  maoietiied  m  that  the  oom- 
ptmenls  <tf  magtmHiatlom  paialld  to  ita  three  ptiadpal 
a3nafl^l^ebeii^Bi,0i,thlB  magneUaation  gtrea  ilae  tea 

•i»"-AiL,  Jli=a-BiM,  yi=«-ClN; 
when  L»lC,NhaTeth«TalneaglTeDaboTetp.888.  Ifwenow 
Blaea  tills  eUipeold  lo  a  vuUbrm  tteU         n}i  the  tnoe 
tatSAn  wUl  be  given  1^ 

■  — f  ^Ib-BiL,  r»r>-0il*  .  .  (79). 
It  U  obrions,  tiMxdbrts  that  the  eanatlons  (76)  of  indoo. 
tloa  can,  w  la  the  eaae  of  a  sphere,  be  satisfied  hj  the  u- 


iptloQ  of  nnlfoim  magnetisation. 
There  is  no  diffienl^  in  dealing  with  tiie  general  case  in 
which  the  prineipal  magnetle  tarn  axe  not  parallel  to  thu 
prindpal  az««  of  ngnie;  we  dull  emtant  oozselTei,  how- 
tmt,  with  the  ease  In  which  the  principal  "'■g"f^  axes 
n.  n  are  parallel  refvecttTslj  to  a,    &  Eqowons  (78) 
tiMBi  glTe  at  onoe 
Ai»n(«>-.&iL).Bic=in(fc-Bi]C).Ck*n(rk-aN)  (80); 
whnea 

nie  oompcmentB  of  the  magnetic  moment  are  of  oooxse  ob- 
tained at  onoe  from  these     mnltip^iig  by  the  Ttdnme. 

Tbrthe  eonponenta  of  eouplet  cF>  9,  m  tawUas  to  tarn 
eOlpadd  aboot  tiie  axes  a,  1^  ^  we  ^ 

(l^a^a^r^f^  I  .  .  (82). 

|P=>etc,        i  =  eto.  j 

From  theee  eciuatioiu  we  can  dnw  the  fdlowiog  im- 
portant oonolmoiu,— fint  aa  to  tha  magnetiiattoii 
tlie  eUipBoid. 

1.  when  r„  r«,  r,  are  so  small  that  th^  sqnareB 
ynOk  iBay  be  neglected,  aa  in  fact  is  the  oaae  irith 
weaUr  all  bodiee  except  iron,  nickel,  and  cobalt, 
TnyneUc         oompoiieDta  ot  magnetization  reduoe  to 

riOo,  r*^  ri)v  A  glanoe  at  equations  (79) 
•ma  show  that  what  happens  ia  simply 
that  Uie  part  of  the  internal  indndng  force 
whidi  depends  on  the  squares  of  the  sus- 
oeptabilitiee  ia  not  aenaible.  In  oUier 
words,  the  form  of  the  body  ia  without  in- 
dnence  on  the  induced  magnetization.  Or,  what  ia 
again  eqniTalent  to  the  same  thing,  the  induced  ma^- 
netiam  may  be  auppoaed  to  produce  no  disturbance  m 
tlie  indndng  field. 

These  oonoluaionB  are  of  oouiae  not  limiUM  *o  the 
«lKpioidal  foim  in  particular ;  but  we  have  the  ^uiml 
Teralt  that,  if  the  tguant  of  (Ae  wmseg^^itu*  ore 
negl^^ihlc,  then  the  form  of  the  body  hat  no  effect  on 
lAe  Mdwad  fnaoTietuTit. 

2.  On  ihe  other  hand,  when  the  ttuoBpt3nlitie$  (and 
oonsequently  the  permeabili^es)  are  very 
great,  mnoe  AiS(ia/(l/ri+L),  eta,  it  is 
dear  that  the  influence  of  the  form  of  the 
hotfy  predominate*.  The  extreme  case  is 
that  of  a  body  of  infinite  penneability,  in 
whioh  the  induced  magnetiam  ia  wholly  de- 
tooDUiBd     the  Ann. 
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3.  If,  however,  the  elUpaoid  be  veiy  dongaiod  in 
the  direction  of  a,  then  L  will  be  vmt  small, 

and  r,L  may  bo  veiy  small,  notwithstand- 
ing  the  largeneaa  of  r^.   In  that  case  Ai 

4.  From  1,  2,  and  3  we  have  the  following  most  im* 
portant  results.  In  experimentiug  with  .  _ 
weakly  magnetic  bodiee  m  a  uniform  field  ibr  dete^ 
— in  order,  say,  to  determine  their  auacep-  mlnadoA 
tilnfity— the  iorm  of  the  body  is  indifferent.  ""kMS' 
On  ue  other  hand,  with  strougly  manietio 

bodies  an  dongated  form  must  be  used,  because  in  that 
case  only  does  the  induced  magnetinn  depend  munly 
on  the  susceptibility  of  the  material.  With  bodus 
approaching  the  spherical  form  differences  in  form  pro- 
duce far  more  effect  on  the  experimental  results  uuit 
differenoea  ia  the  susoeptibiliiy  of  the  matetial,  bo  that 
in  Buoh  cases  the  experimenter  really  meaiurea  the 
accuracy  of  his  instrument  mak^  more  than  the  ma^ 
netio  suBoeptibilitv  of  his  material 

5.  For  a  flat  disk  (infinitely  oblate  ellipsdd),  har- 
ing  ita  n  axis  paralld  to  the  lines  of  force,  «  .  .*  1. 
L-4.r,aDdA.-»WU-Mirr,)-<..(*^-i] 

/4^w,.  If  aoch  a  body  were  diamacnett&  and  had 
ri=-l/4)r,  had  lero  permeaUfitr,  the  mnmil 
magnetization  would  be  infimte  for  any  nnhe  fores. 

Next  we  have  the  following  oonofunona  as  to  the 
magnetic  couple.  Let  ua  suppose  the  dlip-  xunctle 
aoid  ftee  to  move  about  its  a  axis,  and  let  oo^K,  two 
the  direction  of  the  field  beperpendicular  "^"^ 
toa,  Bothat&>*FcoBA,>>=Faiii^;  theoonpleteiiduv 
to  turn  the  0  aria  parallel  to  the  nndiatorfaed  diMotioD 
of  the  field  is  the  sum  of  two  parts. 

1.  ^  the  Mueq^^Gitiee  are  to  maU  that  their 
equara  and  product*  are  negligitAe,  then    redooM  to 

3ti  =  ^nbcFHr^  -  n)siii2». 

In  other  words,  the  form  of  the  body  hm  no  iffeet^  and 

it  behaves  exactly  like  an  seolotropic  sphere  ^^.^ 

of  the  same  volume;  ie.,  it  will  tend  to  stHMpobO* 

turn  ita  axis  of  ^eatest  permeability  paral-  IJ^JJ^ 

Id  to  the  lines  of  force.  m^wS 

2.  ^  the  ttuceptUnlitie*  he  very  large^  predtant 
then  tLe  most  important  part  of  %  will  be 

c^a.  Now  a  ghmoe  at  the  values  of  M  and  N  (34) 
diowB that N-H  has  Uie  same  aign  as hence 
(Ae  cQ^toii  wtH  (emZ  to  place  ita  longat  rot  urn 
dimennon  paralld  to  the  Unee  of  force.*  .  .jnifMill- 
Thia  is  the  general  effect  of  the  rafluenoe  '^X^ 
of  form  in  the  caae  of  strongly  magnetic  foim  pie> 
bodies,  or,  if  we  diooae  to  put-  it  so.  the  domin**«s. 
effect  of  the  disturbance  of  the  field  the  induced 
magnetiam. 

3.  It  is  of  courae  poanble  in  the  case  of  strongly 
magnetic  bodies  that  Doth  parts  of  ^  may  bo  aendme, 
ao  that  the  resultant  action  would  be  affected  both  \^ 
form  and  by  the  magnetic  structure,  either  predomi- 
nating according  to  droumstanoes ;  for  by  properi^ 
shaping  Uie  ellipsoid  we  can  give  N  -  M  any  value  posi- 
tive or  nefntive  from  0  to  2ir.  In  thia  way,  given  an 
eeolotropic  Dody  for  which  Ifr,  is  not  greater  than 
2fr,  we  might  so  shape  it  t^at  it  would  turn  its  longeii 
dimenaioQS  j)aral]d  to  the  lines  of  force,  or  ao  that  it 
would  turn  its  ahortest  dimenmona  paralld  to  the  lineft 
of  torce,  the  ahorteat  axis  in  the  second  osae  being  the 
axis  of  gi«*oe8t  permeabilibr ;  or  we  might  so  shape  it 
that  the  equilibrium  would  be  neutral 

And,  in  general^  given  a  bodyeaolotropie  wi^in  oer 
tain  limits,  we  might  shape  it  in  such  a  manner  that 
the  effect  of  its  form  would  exactly  neutralize  theeffeot 

1  Ai  ajmatter  of  hlitoiT.  Blecke  did  nnwitaivir  obtain  In  tUa 
waj  a  tolerable  apnoxlmaUoa  to  the  nuio  of  the  dream  ftsrena* 
ofaclrcletotheoGimflter.  Bee  Btoletow,  iM.         W4i  P- 3Q3. 

■  Aiimnint,  aalialw^  the  case  in  natttie.  thai  f»  and  tb  hay* 
thanmailgD. 
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-duetoibi  stmotaxe,  so  Hut,  aafiw  m  ■ettiwin  a  nni- 
form  field  is  ooooeniedf  *  H  voidd  behaTeGlce  an  iso- 
4n>mo  sphere. 

Mmoffeneous  Itotropic  EU^aoid  m  a  Uniform 
Field. — ^The  formnlse  for  thU  case  are  of 
oourae  at  onoe  obtained  by  puttingri  = 
<"f^=K  in  the  above  formiuse.    We  thus 


Introplo 


(85); 


The  following  oonolufdooa  are  worthy  of  notice : — 

1.  The  rettiUant  magTtetuation  vnll  not,  ae  in  the 
~ta»e  of  an  iaotrojpia  tplure,  be  paraSel  to  (m  rauUaiU 
tna^tetie  force. 

2.  The  dUpaoid  mS  tend  to  tetita  longat  dtmennon 
VnflnenM  P<*^<^^^  to  the  Unu  of  foTce ;  and  since  «  is 
-if  torn^  involved  in  the  numerator  in  the  form 
-^eauu  ihit  amdugion  it  the  tame  for  a  diamag- 
S,^HstM  i^e^faMaparcmutgnetielw^  Ofooime 
-ftvftiMm-  we  excmde  the  mathematically  possible 
^upiettc    case  of  one  of  the  factors  1  +kM  or  1  +  kN 

vanishing  or  becoming  ne^uve.  For  all 
weakly  magnetic  bodies,  howevw,  «  is  so  small  that, 
the  tendenqy  of  an  elongated  isotropio  body  to  set 
an  a  vn^orm  field  is  insensible. 

Rinff  Electromagnet. — A  ample  case,*  which  has 
recently  acauired  practical  importance,  is 
that  of  an  electromagnet  having  a  sofl^  iron 
-oore  shaoed  like  an  anchor  ring,  whose  mean  diameter 
is  R,  and  radius  of  secUon  a,  wound  uniformly  with  n 
'turns  of  a  primaiv  coil  in  which  flows  a  current  t.  The 
lines  of  force  ud  the  lines  of  magnetisation  will  evi- 
^dfmt^  be  orplefl,  and,  nnoe  the  Poisson's  stir&oe  and 
Tolame  distribotions  Tanish,  the  whole  magnetic  foroe 
9  willbemmiJythatdaetotheonrTent.  Atadistanoe 
t  from  the  axis  of  the  ring  |^  *»  2n^p ;  for  the  whole 
work  done  on  a  unit  pole  in  pasung  round  any  coaxial 
circle  of  radius  />  is  P  X  2vp  4n-nt.*  The  intensity 
of  magnetizadon  is,  Uierefore,  I = 2wn/p,  and  %  =*  2nt 
(4  irx  +  I)/f>  ~  ^Rtrih.  Hence  it  appears  that  the 
total  indootiOQ  Uizough  a  seoondaryooil  of  windings 
b  anN'i{4ir</i^/>  +/<^7/>),  where /(2S/p  is  taken  over 
■tiw  BBOtum  of  uie  ocnie,  and  fdS^lp  over  the  section  of 
the  oc^  Li  the  case  of  an  anchor  ring  of  drcular 
-Motion,  if  we  neglect  the  difference  between  the  radius 
^  the  primaiy  coil  and  the  radius  criT  the  core,  the  ez- 
ineanon  finr  the  total  indnctaon  throtigfa  the  seoondaiy 

is  ImwVitR  -  ye^-a'). 
In  a  non-un^orm  Jidd  the  problem  of  mwietic 
induction  becomes  very  difficult  for  bodies 
■•™*U        of  finite  size.   If,  however,  we  deal  with 
infinitely  small  bodies  we  may  suppose  the 
field,    field  uniform  throughout  the  body,  wid 
apply  the  leeults  already  obtjuned  to  find 
■the  induced  magnetism. 

BmaU  JBoMropie  Sphere  in  a  Non-UH^orm  PMd.— Let  Ai, 
Bi,  Ci  be  the  oomponenta  of  the  indoced  magnetization 

'puaUel  to  the  principal  magnetic  axes  of  the  sphere, 

Yt  the  oomponenta  of  the  strength  of  the  nnatstnihed 
field  at  tiie  centre  of  the  sphere  in  the  same  direction ;  then, 

-denoting  fi/(l  +  |»n)  by  *i,  and  so  on,  we  have  Ai  «■  jioa, 
Bi     1100,  Ci     aiTf   ^  ^be  magnetization  of  the  smul 

•■pheTe  (of  Tolome  «)  were  rigid,  its  potential  energy  W 
wonld  be  W  —  -  v(Aih  +  Bw^  +  *ir»)-  The  actual  po- 
tential energy,  W,  of  the  indnctively  magnetised  si^iete  ia 

•different,  because  its  magnetism  varies  as  it  passeH  from  one 
part  of  t^ie  field  to  another.  In  any  infinitely  small  dis- 
placement, however,  we  may  calculate  the  work  on  the  sop- 
position  that  the  magnetism  is  temporarily  rigid.  In  other 
words,  we  m^  pot  aW  =  dW,  where  the  latter  is  taken  on 

-the  mppodtlon  tiuit  At,  ft,  Oi  do  not  vary,  while  on  the 

>  In  other  rapects  it  would  not  in  irenerml  behare  as  If  it  were 

isottoplo. 

■  Bee  art  Slictbicitt,  vol.  vlil.  p.  64. 

■  Klnjhhofll  FWHf.  Attn.,  Ersbd.  T.  1870.  In  the  same  paper  he 
dlMionei  the  efnct  of  a  rectilinear  eorrent  In  a  crUndrlcal  Iron 
wlte,and  finds  thsttheclrenlar  magnetisation  la  awiteof  length 
X.  gives  rise  to  an  apparsnt  Incxease  of  the  ooeOoient  of  salMndno- 
•Vm  equal  to  2««L. 


other  band  i^Yt  do  vary,  beoanae  the  nsoHant  fines  both 
alters  ita  magnitude  and  its  direction  relatiTe  tathe  priiufi- 
pal  axes  of  toe  sphere.  We  thus  get 

dW  =  -  viAjda,  -f-  Bid^  +  Oidy^. 

In  integtating  we-  must  take  account  of  the  fitet  fliat  At, 
Bi,  Ci  are  variable.  Bnbetitnting  their  values,  we  get 

dW=- «(ns<l^  +  siMPo + mrtd^), 

whenee 


This  important  formula  oontuns  the  wh<^e  of  the 
theoiy  of  the  movement  of  small  spherical  ^^taOa^M 
masses  of  indnctively  magnetixable  matter  magnS^ 
m  any  field  of  foroe.  We  can  dednoe  from  tgj^w 
it  at  oDoe  the  podtion  of  eqaiUlviam  of  an  ftSmSe 
eeolotropic  sphere  suspended  in  a  nniform  nlnolpleof 
magnetao  field,  with  ireedom  to  rotate  about  ttUennS' 
a  given  diameter. 

Let  \  fi,  V  and  I,  m, «  be  the  direction  cosines  of  the  gives 
diameter  and  of  the  direction  of  the  field  relative  to  the 
principal  magnetic  axes  of  the  sphere,  and  B  the  strength 
ofthe  Add ;  then  W  =  -  ivBHnP  +  <im*  -f.  e^).  For  st^ile 
equilibrium  W  must  be  a  minlmnm,  and  for  onstaUe  eqni- 
librinm  a  maximum,  ».«.,  there  is  stable  or  unstable  equi- 
librium according  as  til*  -{-  wa*  +  «»*'  is  a  maximum  or  a 
minimtun  under  the  given  kinematioal  conditions,  wUeh 
will  be  ezpreeeed  by  a  relation  between  X,  *>  Mid  {,«,«. 
It  is  needfees  to  work  out  the  analytical  solution ;  for  it 
leads  to  resolts  easily  obtainable  from  formulae  already 
given.  It  is  important,  however,  to  show  the  identt^  ok 
this  method  of  treatment  with  Fataday's  view  of  the  mat- 
ter. If  a,  ft,  a  be  the  components  of  the  magnetic  induc^oa 
parallel  to  the  principal  axes  of  the  sphere,  then  we  nt 
a=s(i-|-|r«i)B{&— eto.,e— etc.  Whenee  If  N  denote 
total  indaotion  tbnNuch  uie  rohere*  in  tiie  dlreottoa  of  the 
nndistnrbed  field,  we  have, «  being  the  area  of  Its  mtridiaa 
section, 

-  H  +  |-E(siP +  «»*). 

a  maximnm  or  a  minimum. 

We  have  therefore  established  quite  generally  Fan^ 
day's  law  that  an  ceolotropic  sphere  nupended  m  a 
uniform fidd  with  freedom  to  rotate  about  any  diam^ 
ter  wHI  bein  ttable  or  unstable  equilibrium  aeeordinff 
at  the  number  of  lines  <^  force  thatjxm  tknmffh  it  ita 
maximum  or  a  mmimum.  A  partioalar  ease  of  this 
theorem  has  already  been  piond  above  (p.  846)  fiir 
strongly  magnetic  bodies. 

We  next  ap|dy  the  formula  (87)  to  dednoe  the  fim 
of  trantUaion  in  a  h^erogeneoos  field. 

1.  We  see  that  in  a  unifonn  field  W  is  constant  so 
long  as  there  is  translation  merely  without  rotation, 
lie.,  there  is  no  tendency  in  an  nolotiopic  or  isotroim 
sphere  to  move  bodily  in  a  uniform  field.  _ 

2.  If  we  suppose  the  sphere  isotro] " 
«i  =  »i  ==•  *i  =•  t),  then  W 


t.<., 


Vaiadav^ 
law  of 


dedaeoO. 


m. 


,  J  +  ^5  +yJ)  =  -  inR*.  Hence 
oroe  teucUng  to  more  the  spboe  in  (iie 
direction  of  oU  is 

?  •  • 

In  other  words,  the  small  sphere  is  sulneot  to  a  fiwM 
of  which  the  scalar  potenUal  is  }tvR'.  If 
then  we  draw  the  isodynamic  sor&ces 
const,  the  foroe  on  an  induetivdv 
magnetised  isotropic  sphere  will  be  everywhere  at  right 
angles  to  these :  that  is,  the  direction  of  this  force  at 
eveiy  point  will  be  tangential  to  the  Unet  of  thpe  of 
the  resultant  force,  viz.,  in  the  cUrection  in  which  that 
force  varies  most  ratjidly.  In  the  case  of  parama^ 
neUo  bodies,  for  which  r  is  positive,  the  tpneret  mU 
tmdto  mow  fivm  placet  of  toecdeer  to  placet ^ttroiwfr 
rentUtuU^firrce;  ia  the  case  of  diamagnetio  bodies,  n 
whidi  r  la  n^ativej/rom  places  <^  stronger  to  pkum 
of  weaker  force.  Ttua  is  the  &mona  law  finrnd  «k* 

*  That  1b,  the  number  of  linea  of  Awoe  paMbig  fluDO^  tha 
sphere  (aee  above,  p.  2<B). 
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ud  aftervudi  thecnetically 
«BtaUjshed  oy  Sir  Williuii  Thonuon. 

It  must  be  carefully  borne  in  nund  tliat 
fS!^  ^  ^0*^  neoee- 

AHMand    saiily  ocnncident  vith  the  Unas  of  force, 
■of      but  may  erou  than  at  an^  degree  qf  obli- 
quitlh 

Ab  (tnnn  mistakes  hmn  be«n  made  In  tUi  matter,'  it 
mar  ba  wdl  to  UlosMe  this  itatement  by  a  few  azam* 

In  the  case  of  an  isolated  north  pole  the  Unee  of  slope 
coincide  with  the  lines  <tt  force,  wnich  are  straight  lines 
radiating  tnm  the  pole.  la  this  case  a  parama^etio 
^ere  iroold  approach  and  a  diamagnetie  sphere  recede 
ftom  the  pole  oiraff  ^  Uiuf  of  force. 

The  lines  of  force  for  a  rectilinasr  electric  cnirent  are 
elielflsof  whiohltistheazis;  the  lines  (Aslope  are  straight 
lines  radiating  ftom  the  onrrent.  A  pftraroagnetio  qthere 
wonM  therefore  more  towuds,  adiamiagnetic  sphere  aw^f 
from  the  enrrent  in  a  direction  perpmiiaJv  to  Me  Hmm  of 
ftrtt. 

In  the  ease  of  an  Inflnltelr  small  magnet,  whose  lines  of 
Aaee  are  given  by  r  — esin*s,  the  lines  of  slope  are  given  by 
r  —  «'ds*9/coaf ;  and  the  angle  between  tlw  line  of  force 
and  the  line  of  slope  at  tlie  pdnt  (M)  li  taa-i{taat(l  + 
oo*»i)/{3  +  6oos«i/} 

Hie  theory  of  iaodynamics  and  lines  of  slope  in  the  ease 
•f  plane  fielda  of  force,  {.«.,  thoee  for  which  the  potential  is 
flven  by  the  equation  tPVIda^-^-tPVldj^—  0,  is  remarkably 

Simple.  H{—»-H». '—*-*» we Itnow that  V-r^U) +*('). 
Mod  ^  Ming  fimetloni  dmcsiding  on  the  paatlealar  oaae. 
WheD  these  an  known  theleodyiiamioiaia  glTcn  by 

and  the  lines  of  slope  by 


—  const. 


3.  Next  suppoee  an  seolotropio  B|>here'  allowed  to 
move  without  rotation  in  any  direotion  dt.  Let  the 
direction  ooeineB  of  the  field  reUtive  to  its  principal 
iwagn^rift  axes  be  ^m,n,  then  these  are  oonstant  donng 
Xd1»  the  displacement;  and,  if  B  be  ^e  inten- 
ttop<e  Bty  of  the  field,  <■•— BI,  A— Bm,  y,— Bn; 
wImmm 


.  .  (»). 


Hence,  aa before,  tMreeuJtant  force o/trttmlation  on 
Ae  mA«r«u  along  the  Une  qf  dime^  in  the  direction  tn 
«aA«»  ihe.fyree  inerea»e»  ^  the  boii^  be  toho^rpartt- 
tnagnetie^  m  the  oppoeUe  dire^on  yU  be  tohoi^  dia- 
maanetic 

Beeidee  depen^g  on  the  nature  of  the  field,  the 
finoe  of  transition,  on  aooount  of  the  factor  «iIH%n^+ 
1^*,  depends  on  the  poation  of  the  body  relative  to  the 
hoes  of  force.  Beanng  in  mind  the  theory  of  the  radii 
of  an  eUipsoid,  we  have  the  following  propodtion : — 

The  force  of  translation  on  an  ceohtropie  ephere  u 
greateettoheniteamtqf  (numencoZ^)  greateet  mag- 
netie  nuceptib^tf/ u  paraUd  tothehnetofforoe^and 
least  when  the  aaaa  of{numeriaB^)  least  ntactptOnlity 
u  in  the  eame  poeition. 
Or,  nnng  pwmealrility  instead  of  ni8oepti1»tity,— 
l%efbree^trandationu  greater  for  a  paramag- 
ueHea^terev^enits  aseii  of  greatett  perrneabilitu  u 
par€Md  to  lA«  Uat»  offorett  fir  a  diametgnietic  ^ha-e 
yihm  ike  aam  ef  Uatt  pemuabSi^v  parcdld  to  the 
lAiea  of  force,  emd  vioe  vena. 
Or,  yet  agun,  in  the  words  of  Faraday : — 
The  force  <^  (nxfulafum  exerted  upon  a  paramaa- 
netie  tphere  w  greatest  tokat  it  u  to  placed  that  Uie 
greatett  number  of  Imes  of  force  past  through  it,  where- 
euinthe  eaae  of  a  diamagnOtc  ^here  the  force  it 
greatett  v^te»  it  it  mi  placed  that  the  leatt  manber  of 
met  t^Jbreepait  thnmgh  ity  and  vioe  versa. 

1  aia  Wlertemsnri,  Qahatlmmu  ted.  MM,  IL  m;  IMhurtsr. 
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Approx^Mte  Theory  of  the  AiObn  on  BoMau^ 
Finite  Site  m  a  non-Un^orm  Fidd. — 
We  have  seen  that,  if  the  square  of  the 
sosoeptibili^  be  negligible,  the  effect  of 
the  form  of  the  booy  and  uie  distarbanoe 
of  the  field  aiiangfrom  the  induced  magnet- 
ism may  be  neglected.  In  that  case  we  may  replace 
the  spheres  of  the  for^<UBg  discusraon  1^  cubes,  and 
determine  the  action  on  a  body  oS  finite  size  b?  int«- 
grating  the  action  on  the  elementary  cubes  of  which  it 
IS  ooiDpoeed.  Thus  the  potential  energy  will  be- 
•~\/j[f^'h9V'rt^%'^y\)dvy  and  the  body  need  not 
necessarily  be  homogeneous.  From  this  expression 
we  can  deduce  the  force  under  given  circomstanoea. 

It  is  quite  easy  to  see,  without  any  matheinatMSl' 
calculation,  what  will  happen  in  a  field  of  force  which 
diminishes  in  intensity  ontwards  from  an  axial  linew 
If  we  saspend  an  elongated  paramagnetic  body  with 
itfl  centre  in  the  axis  ^  the  field,  it  will  evidently  bfr 
in  stable  equilibrium  with  it^  longest  dimenuon  placed 
axially :  for  if  it  were  slightly  oisplaoed  every  littJfr ' 
cube  of  it  would  move  into  a  place  oi  weaker  force,  and 
would  Uierefore  tend  to  return.  If.  on  the  other  hand, 
the  body  were  diamagnetio,  it  would  be  in  stable  equi- 
librium in  an  equatorial  position  ^  for  ai^^  displace- 
ment from  that  poffltion  would  bring  every  litUe  cube- 
nearer  the  axis  oSih»  field,  i.e.^  into  a  place  stronger 
force,  and  dierafore  eadi  nuh  cnbe  would  tend  to  xa- 
tnm. 

Qetured  FrobUm  ^  Magnetie  Suhetion.—Tt  will 
be  instrnotive  to  connder  for  a  little  the  theoiy  o£  in- 
dnoed  ma^ietiim  in  its  moat  general  form. 

We  shall  suppose  the  indaction  to  arise  tram  given  mag* 
neilo  force  (atA<r*)i  arising  from  pre-existing  magnetism. 
(A4,Ba,C^)  or  otherwise.  Letters  with  sufiix  1  denote  com- 
ponents of  Indnoed  magnetism,  of  force  axistng  therefliom^ 
and  so  on.  Letters  withoat  snlBz  denote  components  of 
total  force,  total  magnetisation,  etc.  Thus  Y«,Vi,  V  denote- 
the  potentii^ doe  to  pre-exlsteat,  indnoedjUd  total  mas* 
netism  respectively ;  and  we  baveT*~yo+Vi,  and  the  UlE*- 
relation  In  other  cases. 

We  soppose  all  the  media  wifhin  tiie  Add  tohavedefl- 
nite  permeability ;  bnt  there  may  be  solotroi^  and  heter^ 
genei^  to  any  extent,  and  discontlnai^  along  given  sot- 
mces. 

Beeolving  along  tiie  principal  magnetie  axes 
at(jr,,..),weBet,|v«helawofindiic<dm.^^  ^^e& 
netism,  (Ii,  sit,  m),  {h,  m,  «■)>  {h,  m,  m)  being  i^dwttoT 
the  direction  eosines  of  the  axes  wi,  «!■,  w^ 

•fc-+*l»rf«i— *i(«fc4*«+r«)4^AsH-B*w^^ 
and  two  similar  eqnations. 
Uoltl^ng  these  by  Ii,  b,  b,  adding  ud  so  on,  we  gek 

>-lM-firf-H*«y+4»B,l  •  ...(»)»■ 

«  —  da -f  W  +  Hy -f  4ir<;, ) 

where 

«i  =3  Will* + wWi'  -t-  «»li»,  ti = wismti + wtmnt + wismo 
eto. ;— that  is  to  say,  given  ftanctiona  of  zjFrS. 

Besides  these,  we  have  the  conditions  <^  normal  eontl- 
nnity  fur  via., 


and  at  a  snrfluw  of  diseontlnai^  >,  A  »  being  the  diree- 
tlon  cosines  of  the  normal  at  any  point  from  the  flnk- 
medimn  to  the  second, 

(a  -  a')\  +  {b-  t'V -i-  (0  -  e-jr =0, 
dashed  letters  referring  to  values  on  the  first  side  of  tt*- 
sarfoce,  ondashed  letters  to  valaes  on  the  second. 
From  these  we  get  finally,  for  the  determination  of 

and 


Here 


-H{etc  },i-|-{ete.  }»+4«*-0    .  .  (BRV 
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■Cue  of 

bomoge- 

neoaauo- 

tropIomA- 

dlumwlth 

-no  pre^z- 

netlzfttlon. 


(93). 


i.  they  are  Poiason'i  volamaMid  nzfiKe  deniltlM  tax  tlie 
pn-exlrting  magnetisation. 
It  may  be  thown  hj  a  method '  eawntiaUj  the  same  u 
that  lued  in  the  article  EiAOTsicTrr,  vol.  Tiii. 
p.  26,  that  eqaatiooa  (91)  and  (92),  with  the 
condition  that  V  be  continaoos  everywhere 
and  vanish  at  infinity,  lead  to  a  vniqae  deter- 
mination of  V.  When  V  is  known,  Ai,  Bi,  Ct 
can  be  foand  at  once  from  (90). 

In  what  follows  we  shall  confine  onrselvea 
to  homogeneoos  isotropio  media,  and  we  shall 
■•oppose  that  in  parts  of  th«  mediom  inductively  magne- 
'timde  thvre  is  no  pra-exlsting  nutgnetiim.  The  etoatirau 
<81)  and  (82)  tfacu  xedaoe  to 

4Uld 

■^■=0  OH), 

^,<I>''  being  elements  of  normals  drawn  Inwudi  in  the 
two  media.   Eqaations  (90)  reduce  to 

whence 

From  these  last,  combined  with  (93),  we  hare  the 
importaat  consequence  that  the  induced 
magnetization  is  ooth  solenoidal  and  lam- 
ellar. This  is  trae  only  for  homogeneous 
isotropic  media  in  whicn  the  pre-exislinx 
magnetism,  if  any  there  be,  is  solenoidaL 
In  all  cases  soch  as  we  are  now  consider- 
ing, the  part  of  the  magnetic  potential  due 
to  induced  magnetism  may  be  calculated  whollf  fnnn 
m&oe  distributions  at  the  surfaces  of  diaoonbnaitgr. 
If  ff  1  be  this  suiiace  density,  we  have 

f +  f'+4-,=0  («,,. 

Fnm  eqpationi  (94)  and  (96) 

„„„dV  ,dV' 

where      «i  =  (*-w")/4Mr',  •i'=(*'-«)/4«r. 

Let  us  suppose  that  a  body  A  of  permeabilit/  w  is 
Jiflhtwffil  a  molium  of  permeability  w'. 


Induced 

tlonlnthls 
case  botti 
volenotd&l 
and  Ian* 
«Uar. 


If  the  BusoepUbilities  be  small,  the  forces 
arisioff  from  the  induced  magnetism  will 
be  80  small  that  the  dinotum  the  nnmal  finoe  at 
the  surface  of  A  will  be  the  lame  as  if  the  field  w<ae 
undisturbed  by  its  presenoe. 

Fint,  let  the  medium  be  vaonum,  for  which  we  sup- 
pose w  =»  1,  theu,  if  A  be  paramagiietie(C  1), 
«i  wiU  be  pontive,  and  the  surftce  magnetism  will  be 
pontive  where  the  lines  of  force  leave  the  body,  and 
negative  where  they  enter  it  If  A  be  diama^elic 
(t.e.,  «'<!),  xi  will  be  negative,  and  the  magnetic 
poluity  of  the  bodv  as  a  whole  will  be  opposita  to 
what  it  was  in  the  former  case. 


parami^etic  body  in  vacuo,  in  the  latter  like  a  lUa- 
magnetio  body  in  vacuo. 

It  appears  then  that,  bjf  vbiue  of  differmtial  action, 
•a  bo^  may  behave  paramoBnteHeaBy  or  diamagneti- 
<aJ^aceordiiig<u{tupkuedvialm<n'mmvpermeable 
meaium  than  itttif. 

In  practice  it  is  most  oonvenient  in  general  to  determine 

 ^      Vi  instead  of  V.   The  above  equations  can  be 

"""'^^      easily  modified  to  admit  of  this.   In  fact  we 


■•qnatfoo. 

4lVWdr,  gtoea" 
■Hdia, 


at  once,  remembering  that  dVt'/ii''  - 
H  has  no  disooutinaity  at  the  aDr&ce  of  the 


(87); 


The 


*^>  +  «.'^<:  +  (*-w')?'=0.  .  .  (98). 
I  eqnations,  together  with  the  eondi^n  that  Vi  be 


*  See  Thomsoo,  £9rM  V  itaptn  OK  AcfroMlM  OMl  JlbffMHw^ 


finite  and  oontinaons  and  vanish  at  infinity,  determine 
completely.  Since  the  Induced  nwgnetizatton  is  lamellar^ 
we  may  write  A)  ^=d*ildx  etc,  we  then  get  by  (9S) 

 *-lt 


4-r 


^(V,-|-Vi)  =  -«(V,+Vi) 


which  give  the  components  of  nuanent  In  tenns  of  tlie 
known  uinctioa  V. 

The  number  of  cases  in  which  the  solution  of  the 
indnotioB  jwoblem  can  be  worked  out  is  Teiy  aoiaU. 
Besides  those  already  treated  sjmthetioally,  one  or  two 
more,  affording  examples  of  the  general  methodi  will 
be  mentioned  in  the' historical  summary 
below.  Meantime,  we  must  not  omit  to  i^^Sw 
mention  an  extremely  elegant  transforma-  tnnsftn^ 
tion  theorem,  due  to  J.  Neumann,*  which  ti^'SIiSuE 
enables  us  to  deduce  the  magnetic  moment 
of  any  body  as  a  whole  under  the  aotion  of  any  foroes 
whatever,  when  ita  magnetisation  in  a  uniform  fidd  is 
known. 

Let  Ai',  Bi',  Ci'  be  the  components  of  indoced  magnett- 
ntion  prodnced  in  the  body  A  by  the  uniform  field  whose 
components  are  V.  At',  iV }  Ai,  Bi,Ot  the  magnetitatioo 
proauoed  in  A  by  any  fidd  whatever  (■sArW)-  /d* 
denote  volume  integration  throughout  A ;  and  consider  the 
fanatiou 

U  =/de{«,Ai'  +  fcBi'  +  rtCi'). 

V  is  known,  since  we  suppose  ««,  9*,  r*>  At',  Bi',  Oi',  to  be 
known.  But,  since  Ai^K{t^-\-n)tVie^  M'  —  '(*t'-\-l'), 
etc.,  we  have 

U=J<*»j(^'  -•!)«(< +  -!')  + "to-   ■   .  .} 

=-/d«(VAl-fetc.)+/Ap(«l'A^^-etc.^-/lI»(.IA^'+«to.). 

Now  the  last  two  terms  destroy  each  other ;  for  they  are 
simply  different  expreeeions  for  the  mutual  potential  ener- 
gies of  the  indaoed  magnetism  dae  to  (•«,  ^  y)  and  to 
(V>  n')f  r^arded  as  separate  rigid  syatems,  althoofh 
onnoidrat  in  position.   Hence  we  get 


U  =  M,'/d9At  -f  fi'^ ilvBi  +  n'/dsCk , 


whence 

For  an  ellipsoid  this  gives  atonoe  fw  the  ossssof 
components  of  moment 

= rTa./"**  -  rraJ**' " = rps/** 

An  interesting  particular  case  is  that  of  an  infinite 
CTlinder.  If  P  he  the  component  of  the  moment  par> 
allel  to  ita  axis,  P^n/fn^  (VoD-T-a,}.  If  the  in- 
dudnfl!  system  be  magnetic  bocues  at  a  finite  diitanoe, 
then  V  00  =  V-oo  =  0,  and  P  —  0.  If  the  (^linder  be 
magnetized  by  a  spiral  current  of  n  wintUngs,  of 
whatever  form,  then,  r  being  the  radius  of  the  c^^Mk- 
der,  P  =  4ir»«Ai:» 

Genmilization  of  the  Theory  for  Jtotropw  Media  m 
which  K  isnot  amttant — In  the  above  theory  we  have 
su)}posed  the  magnetic  susceptibility  to  be  constant. 
Ttus  is  by  no  means  the  case  m  nature,  however.  It 
is  of  importance  therefore  to  consider  how  Eii«t,hofrs 
the  theory  must  be  modified  when  we  as-  extension 
sume  «  to  be  a  function  of  the  magnetiza-  ^*thoorr' 
Uon  alreadv  induced.  Subject  to  the  re- 
striotion  (oDviousIy  neoeasaiy  for  isotropio  media)  that 
the  resultant  magnetisation  shall  coincide  in  directaoB 
with  the  MaX  resultant  magnetio  force  (jf),  the  moik 
general  assumption  that  can  be  made  is 

A=/(I)4sB=/(I)8,C-/(I)y  .  .  .  (M»). 
when  /  is  a  funotion  depending  on  the  nature  of  Uia 
Bubfltance.  FVuu  these  equations,  Bq  ' 
ding,  and  extracting  the  square  root,  we  get 
1/^,  in  other  words,  I,  and  therefore/tl),  are  I 
of  ]p.   Hence  we  may  write  the  equations  (95). 

Ai  =  P(i)-,B.=»F(f)i>,Ci-F(l)y.  .  (101). 

*  OeOe't  Jiwr.,xzzvll.  44(1SW.  The  jMoof  glVMi  Is  a  modUt 
cation  of  Etiehhors,a«0(^zlvllLM8(UH). 
■Klrchhoff  1.S 
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It  0  ea«7  hy  means  of  theae  to  introduoe  tihe  reqniaite 
nodifieatioos  into  the  general  equations  of  nufneUo 
^nj^brinm.  For  the  detaila  we  refer  our  readers  to 
^^rchhoff's  memoir  in  CVe&'f  Journal.'  where  the 
matter  was  Sat  fully  woriced  out  It  will  be  seen  at 
•<Hioe  that  the  induced  magnetization  is  in  general 
neither  solenoidal  nor  lamellar. 

There  is  qob  important  class  of  cases  in  which  ^e 
oouolwdcMiB  nriTed  at  on  the  assumptiMi  that  >  is  eon- 
chhId  stent  still  luAd,  viz. ,  those  in  whioh  the  in- 
^S^i^Su  magnetisation  is  unifonn.   In  such 

«onii^n  osses  I  has  the  same  value  throughout 
^""^  the  bodjr,  and  «  is  therefore  constant 
ihroiwhoat  the  body  m  aiw  one  ocue,  although  it  dif- 
&IS  fifom  one  case  to  anouier.  For  example^  in  the 
«ase  of  an  ellipsoid  the  equations  (8M  above  given  for 
the  oomponenld  of  magnettzaUon  still  hold  good,  pro- 
vided we  understand  k  to  be  defined  by  the  equation 

"l{(rfn:)*+(r^^y+(r^y}']<-)- 

It  ia  dear,  thereforoj  that  by  erperiments  on  an  el- 
lipsoid idaoea  in  a  uniform  fidd  we  oould  determine 
the  fimction  F  ($1,  and  also  test  the  truth  of  the  mathe- 
matioal  theoiy.  For,  Ai,B!i,C|  being  obtained  by  ob- 
sem^tm,  one  of  the  equations  (85)  will  enable  us  to 
detenmne  «•  and  the  argument  j|  can  be  calculated 
fiiom  OfcjStiT'a  and  Ai,  Bi,  Ci ;  the  teet  of  the  truth  of 
the  theory  would  be  the  agreement  of  the  three  values 
•of  K  obt^ed  irom  the  three  equations  (85). 

StMtorical  Remarks  on  the  History  of  the  Mathe- 
matieal  Theory. — Although  the  TmtaTnenot  .^pinus, 
vuUished  in  1759,  and  the  discoveries  of  Mayer  and 
Lambert  did  much  to  make  dear  the  exact  nature  of 
the  problems  involved  in  the  modem  mathematical 
thec^  of  magnetism,  yet  the  origin  of  that  theoir  is 
uBuaUQr,  mnd  with  iustioe,  dated  from  Coulomb.*  Not 
^iqmK  o^ly  ^  results  <^  his  careful  ud  judi- 
flBonsttKperimaitsaffoTd  Uio  meansof  ning- 
ing  a  madiematicu  theoiT  to  the  test,  but  the  marvel- 
Ions  sacadty  he  displayed  in  analysing  the  phenomena 
enabled  him  actually  to  lay  the  foundataons  upon  which 
such  a  theory  could  be  oonatructed.  After 
him,  Biot*  and  Hansteen,*  of  whose  servi- 
iwe  have  already  spoken,  are  to  be  re<^oned  as  pio- 
neers. The  theoiT  as  it  now  stands  was  vir- 
tually created  1^  Foiason  in  four  of  the  most 
■admirable  memoirs'  to  be  found  in  the  whole  literature 
^fOam.  mathematical  physics.  In  the  first  two 
he  investigates  expressions  for  the  force  due 
to  bodies  magneUzed  in  any  manner;  he  then  applies 
his  finmnlsB  to  the  ease  of  bodies  inductively  magnet- 
ised bnt  baviiig  no  ooen»ve  force.  Althoogn  he  con- 
fines his  investigations  to  the  case  of  isotropic  bodies, 
Im  is  quite  awars  of  the  general  nature  ot  the  oouse- 
qnenees  of  eaolotropy,  and  in  fact  distinctly  predicts  as 
"posnble  the  magnecrystaUicphenomenaimerwardsdis- 
oovered  by  Plucker  and  f&raday.   The  formulsa  he 

tivee  are  practically  identical  with  those  given  above 
p.  250).  He  worlu  out  in  detail  the  solution  for  the 
'Case  of  a  hollow  or  solid  sphere  exposed  to  any  system 
of  inducing  forces  having  a  potential,*  and  in  particu- 
lar compares  the  resutte,  when  the  inducing  field  is 
uniform,  with  the  experimenta  of  Barlow.  In  the  sec- 
ond memoir  he  worics  out  the  solution  of  his  equations 
fot  an  ellipeoid  in  a  uniform  field,  examining  specially 
the  case  of  an  ellipsoid  of  revolution  and  its  extreme 
-easee  ^see  above,  p.  246. )  At  the  end  of  this  memoir 
he  discoases  the  disturbuig  forces  on  a  compass,  aris- 
ing from  the  earth's  induction  on  any  distnbution  of 
waa  iron,  and  shows  tiiat  the  given  oomponents  of  the 
^istorlnng  ibroe  are  exprossod  by  linear  fhnotaona  of 

»  xItUL  870, 1S54. 

■  Mlwt.d€FAead,deParU,Vm,im,m. 

•  TmUde  Phytictae.  1816. 

•  MagtteOtmMt  der  Erdt,  181V. 

•  jaM,<f€r/na(.,v..  1821  (two  iueinoln):Tl.,  1828;  and  xvl..  1888. 

•  H«  did  not  uae  the  word  "  potentul,"  ftiaumgli  be  oMi  the 
•fBi in^wmilliiji  fliiMitUm 


Blot. 


the  components  of  the  earth's  force,  involving  nme 
cunstants  whioh  depend  on  the  quantity  and  distribu- 
tion of  the  iron,  xho  third  memoir,  on  magnetism  in 
motion,  is  an  attempt  to  explain  the  phenomena  of  the 
deviation  of  the  magnetic  needle  caused  by  rotatmg 
metal  spheres  or  disks.  Although  the  physical  inter- 
est of  this  memoir  was  in  a  great  measure  destroyed  hj 
the  discoveries  of  Faraday  as  to  the  true  nature  of  this 
action,  yet,  as  a  piece  of  profound  mathematical  investi- 
gation^  this  worx  of  Foisson's  is  still  wcfftii^  of  study ; 
nor  is  it  perfectly  certun  that  his  theor;^  will  not  after 
all  be  required  to  explun  certain  residual  phenom- 
ena. The  fourth  memoir  develops  the  mathematical 
theoiy  of  the  deviation  of  Uie  compass  caused  1^ 
the  iron  of  ships.  After  Poisson  the  most  impor- 
tant investigators  are  Green  and  Gauss. 
Green's  services  have  already  been  alluded  Gaw 
to  in  the  article  ELEomicnTj  we  need 
only  mention  here  his  approximate  solution  of  tho 
Droblem  of  the  magnetic  distribution  on  cylindrical 
itars,  whioh  nves  a  formula  agreeing  with  that  of 
Biot  The  lul-important  voi^  c£  Gauss  has  already 
beendetuled. 

In  Ordle'i  Journal  for  1848  J.  Neumann  worked 
out  the  solution  of  the  induction  problem  WBnitwt.«|. 
for  an  ellipsoid  of  revolution  under  the  ac- 
tion of  any  conservative  system ;  and  nx  yean  later, 
in  Uie  same  journal,  Kirchnoff  worked  out  Kiichbott 
the  case  of  a  circular  cylinder  of  infinite 
length.   We  are  not  aware  that  the  solution  of  Pois- 
son s  equations  in  particular  cases  has  been  carried 
any  farther,  unless  we  include  as  new  the  QreenhiU. 
case  of  a  hollow  ellipsoid  treated  by  A  0. 
Greenhill  in  the  Jountal  de  Pkytiqiu  for  1881. 

The  most  important  oontiibutions  to  the  general 
theory  of  magnetism  rinoe  Pdsson  are  to  be  found  in  a 
series  of  memoirs^  by  Sir  William  Thomson,  the  first 
of  whioh  appeared  in  the  PhSoaophical  Thonuon. 
SVanMicftbru  for  1851.  He  divests  the 
theory  of  Poisson  of  all  particular  assumptions  con- 
nected with  the  two-fluid  theory,  and  bases  it  on  a 
small  number  of  prindples  drawn  from  observation. 
He  enters  more  fully  than  Poisson  had  done  into  the 
specification  of  magnetic  distribution.  He  gives  simple 
synthetic  solutions  of  the  induction  proUem  for  spheres 
and  ellipsoids  in  a  unifonn  field.  He  gives  for  the 
first  time  with  full  generality  the  theor;^  of  induotion 
in  wolotropio  medi^  and  shows  that  Poiason's  theory 
thus  fUIy  developed  leads  to  aU  the  laws  of  paramag- 
netic and  diamagnetio  action  discovered  Faraday, 
and  also  tiie  laws  of  magnecrystallio  action  disooverra 

Pliicker  and  Faraday.   The  value  of  his  pioaker. 
theory  was  fully  recognized  by  Pliicker,* 
and  apparently  also  by  Faradajr;  indeed  one  of  its 
ablest  expositors  was  Beei*  the  friend  andooa4jutor(^ 
Pliicker.   The  experimenters  who  followed  neer. 
these  masters  were  less  intelligent,  and  the 
theoiy  of  Thomson  was  for  a  number  of  years  misun- 
derstood or  neglected,  the  result  being  much  fruitiess 
discussion  in  which  the  true  issues  were  often  oonfused. 
Of  kte  the  theoiy  has  obtained  wide  currency  and  the 
adheuon  of  every  physicist  worthy  of  the  name.  Quite 
recently  lliomson's  theory  has  been  further  HeimhoUs. 
developed  in  an  interesting  paper  by  Helm- 
botta**  chiefiy  with  a  view  to  its  application  to  the 
phenomena  of  dielectiio  polarisation. 

For  the  benefit  of  the  mathematical  reader  we  append  a 
list  of  the  more  important  papers  on  the  matheniatioal 
theory  of  magnetism  that  have  appeared  reoently,  and  are 
not  qaoted  a^ve ; — 

Plwia,  "H6moire  tar  la  th^rie  do  mago^tisme,"  Att, 
NoA^  xxxiz.,  1854 ;  F.  Nenmann,  Vbrlmngen  uber  die  Theori4 

*  Reprinted  in  1872  mider  the  Utlfl  of  A^p«n  ON  SMtrottaMMcmd 
Jfiionenm. 

■  See  Pta.  Tratu..  1868,  p.  587. 

tmd  die  EUetrodiftumik,pv.'bliiMl  after  the  death  of  In  aooom* 
pUshed  anther,  nnder  the  editonlilp  of  Fllkokar.  Thlt  Is  one  of 
ttte  beat  works  on  the  sot^eot. 
»  JfiNMM«r.  d.  At.  JAmL,  USL 


Digitized  by 


Google 


HAGNETISH. 


im  JTMuttnuM,  aeUTVmd  18S7,  edited  by  C.  Ncnmftiui, 
ISSl;  Blenumn,  SOitMn,  Bsebrimt,  mtd  MagneHimut,  lec- 
tuxm  deUvend  in  1861.  edited  1^  BBteaido^l876;  Ia> 
mont,  "Beitng  >a  elner  mathem^aehen  Tliwnrie  dea 
Hi^netismna,"  au^.  d.  Baytr.  Akad.,  1862;  L.  Weber, 
Ar  Theorit  der  Mannetitdun  Iiuhutum,  Kid,  1877,  see 
Wttd.  BtOL,  1878;  Bowlaod,  mOimM'a  Jour.,  1878  (ealoolfe- 
tttn  of  oaaUt  om  a  body  aoMpended  In  a  hetanigeiMoiu 
mignetie  ASIA):  Boltatnann,  **MuiMtiiIning  elnfii  Elsto- 
TiruMB."  Witd.  fiMU.jl679;  Id.,  " Ueber die anf  Diatnagu^ 
wirlcende  Kraft,"  mm.  Ber.,  1879;  Biecke,  WiA  Amu,, 
1881  (aivozimatiTe  aolotiona  of  the  problem  of  magnetto 
tiidiiotlon)< 

iNDUcnoN  IN  Steonolt  Maqnitio  Bodiss. 

The  earltat  experimmtt  hearing  on  the  mathanatC- 
Szpeti-  ^  theory  of  magnetic  induction  are  titioee 
menta  of  of  Barlow'  and  Christie,  who  'determined 
^j}^^""  the  defleetion  of  a  compass  needle  placed 
in  Tarions  poeitjons  relaUvely  to  sphOTes  of 
easfc-iron  inducdrely  maKn^ised  br  the  earth's  fwee. 
!nu7  found  that  the  defleetion  a  of  the  oompasB  could 
be  represented  taao  » Annfooefun^/rh  where  • 
is  the  angle  between  the  line  of  dip  and  the  Ime  joinine 
ihe  centres  of  the  sphere  and  compass,  and  f  the  angle 
between  the  plane  of  these  two  linea  and  the  plane  of 
ihe  magnetic  meridian.  It  was  also  found  that  the 
deflectiott  produced  by  a  h(^ow  qjhere  was  as  great  as 
that  produced  hy  a  sc^  sphere  so  hag  as  the  thiok- 
ness  of  the  fonner  was  not  lees  than  the  iKth  of  its 
radios. 

All  these  results  of  Bariow  and  Christie  are  in  igree- 
ment  with  the  theory  of  P<H8son.'  AnoUier 
liBcnw^    omsequmee  of  great  praetioel  importance 


noeker 

and 

Dronke. 


follows  from  the  mathonatioal  theorr,  vis., 
that  indde  a  hdlow  iron  sphere  of  any  conaderable 
thiduMSS  the  magnetio  force  is  very  smul  in  oompari- 
■OD  with  the  external  indwnng  force.  Sir  William 
Thomson  takes  advanlage  of  this  prindple  to  render 
his  marine  i^TantunMen  indepwdait  of  eztornal 
maffnetie  fioee  by  smnranding  them  irith  a  tube  of 


Ahng  with  the  experiments  of  Barlow  we  may  rank 
those  of  Plfickei'  and  Dronke*  as  affordii^ 
us  the  means  of  testing  the  general  apph- 
oshilit^  of  Uie  malhemimoal  toeory  to  the 
magn^satioii  mifb  itoa.  In  Ailcker's 
expoiiiieiits  la  ellipscnd  of  soft  iron  was  fixed  in  a  grad- 
uated brass  ring  irith  its  longest  and  shortest  axis  (a  and 
e)  in  the  plane  of  .the  ring.  When  the  ring  was  sus- 
pended with  the  longest  axis  a  vertical  in  the  nearly 
uniform  field  between  the  two  flat  vertical  foces  of  the 
poles  of  an  electro-magnet,  the  mean  axis  b  set  itself 
parallel  to  the  horixontal  line  of  force ;  as  the  point  of 
suspension  was  moved  along  the  drcomfrarenoe  of  the 
ring  a  point  was  reached  at  which  the  plane  of  b  and 
a  ceased  to  set  parallel  to  the  lines  of  force,  and  the 
plane  of  a  and  c  began  to  do  so ;  »,  the  number  of  de- 
grees between  this  point  Mid  the  end  of  the  axis  a, 
was  observed.  The  times  of  vibratioD,  T«  and  T«,  of 
the  ellipsoid,  when  suspended  so  that  a  and  c  were 
veitioal,  were  theo  oboetred.  By  thetfaeoi7weon|^t 
to  have 

tan««=Tl(*t+<<)iTi(«H*»). 


The  value  of  »  calculated  by  means  of  T«  and  Tb 
from  this  formula  was  30°  13^;  the  value  observed 
WW  about  29^.  The  relation  connecting  T«,  T»,  T«  ao> 
onding  to  the  theory  is 

(flH*)/lV|-(ft«-H^)m-(<i«-Hn/Tf=o 

and  the  observed  values  of  T.,  Ti,  T«  did,  in  &ct,  sat- 
isfy this  equation  very  neariy.  Dronke's  experiments 
on  eUipsoids  of  iron  aod  niokd  were  of  a  similar  char- 
acter. 


iBariow.  Jii 
■  fiaaPolWHi'i 
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Deoiatim  of  the  Compow.— One  of  tlia  eidiegfc  ancl 
certainly  the  most  important  of  the  appU- 
oations  of  the  mathematical  theo^  of  ™>^-^'^^Mr^ 
netic  induction  was  the  discusuon  of  the  derteUuL 
deviation  of  the  compass  caused  by  the 
magnetism  of  the  iron  in  ships.  This  distnrbanoa 
seems  to  have  been  first  noticed  by  Wales  the  astrono- 
mer, who  acoompanied  Cook  on  his  voyages  of  dis* 
coveiy  (1772  to  1779).  The  same  thin^  was  noticed 
duiing  the  voyage  of  D'Entreoasteanx  in  searbh  of 
La  Pfoouse;  ana  Beaatemps-Beaupr^  who  aooom- 
panied  him,  oalb  attention  to  the  errors  thenoe  aiisinff 
in  the  Bnrve;^g  of  coasts  by  means  of  the  compass. 
Flinders,*  usmg  tJie  numerous  obeervations  made  b^ 
Wales  and  bylumself,  endeavwed  without  suooeas  to 
construct  empirical  formulas  for  oorreoting  the  errors 
of  the  compass.  He  also  attempted  to  correct  the 
errorB  partially  b:^  means  of  a  vertical  bar  of  soft  iroa 
placed  near  the  Innnade.  Bariow*  and  Sooreeby^  alsa 
occupied  themselvbd  with  the  problem. 

The  unusually  great  deviations  observed  during  tha 
Arctic  voyage  of  the  "Isabella"  and  "Alexander" 
in  1818  attracted  the  attention  of  Poisson,  and  gavfr 
rise  to  his  memmr  on  the  lulgeat  already  aUuded  to. 
Important  as  the  mattor  thai  appeared,  it  became  still 
more  so  after  the  introduction  of  iron  ships.  Invest!- 
Rations  both  theoretical  and  experimental  were  made 
m  England  -by  Johnson,"  Airy,*  Evans."  Smith**,  eta 
Is  it  to  Smith  that  the  mathematieal  theory  as  it  lunr 
stands  is  mainly  due. 

The  cause  of  the  deviation  of  the  compass  is  two- 
fold ;  it  arises  partly  from  the  permanent 


Pemunent 
aadsnbper- 

BUUieDfc 

tnagnetlna. 


magnetism  of  the  ship,  partiy'from  the  SnSSaL 
temporary  or  induced  magnetism.  The 
permanent  magnetism  of  the  ship  is  acquired  for^e 
most  part  during  the  process  of  building.  Thft 
earth's  force  aots  on  the  iron,  and  the  oonstaat  Jar- 
ring in  the  Brooees  of  oonstmotion  enaUes  it  to  in- 
duce a  conaderable  permanent  magDettsatim,  whidk 
the  ship  carries  with  ber  to  sea.  The  quantity  and  di^ 
tributioD  of  this  magnetism  will  depend  ^reauy  on  the 
build  of  the  ship  (whether  of  wood  or  of  iron),  and  on 
her  podtion  with  respect  to  the  magnetic  meridian 
during  buildmg.  A  considerable  portion  of 
it  is  what  Airy  calls  subpermuent;  £.«.,  it 
diminishes  gradual^  as  the  ship  is  worked. 
This  magnetic  setthng  down  will  take  place 
more  rapidly  in  a  steamer  which  is  con- 
stantly agitated  by  the  jarring  of  machineir  than  in  n 
sailing  uip,  unless  the  latter  be  salgeated  to  shoito 
from  the  impact  of  waves  in  rough  weathw.  Aikw  n 
time  the  diip  readies  a  more  or  less  stationii^  oondi- 
tion  as  to  permanent  magnetism.    Along  with  die 
phenomenon  of  subpermanent  magnetanu     _    . . 
has  to  be  dassed  what  is  sometimes  called 
the  sluggishness  of  ships*  magnetism ;  this 
arises  irom  the  fact  that  all  the  temporary  magnetism 
of  a  ship  which  has  stuled  for  some  time  on  any  one 
magnetic  course  in  any  one  latitude  does  not  at  ones 
disappear  when  tiie  course  or  the  latitude  is  changed, 
BO  that  to  the  permanent  magnetigm  of  the  ship  has  to 
be  added  a  subpermaoent  magnetosm  depending  on 
her  couBe  and  pootion  several  days  before.   It  is  ert 
dent  that  the  cause  of  ^sturbanoe  at  fwesmt  nndar 
discussion  is  somewhat  capridous,  and  can  only  be  con- 
trolled by  oonstant  attention  on  the  part  of  themarinor. 

The  temporaiy  induced  magnetism  depends  on  the 
ship's  position  on  the  earth,  and  on  her  ______ 

angular  position  relative  to  the  magnetio  ^S£SS^^ 
meridian ;  but,  so  loiu;  as  the  iron  in  the 
ship  or  the  position  of  the  compass  is  not  altered,  the 
constants  which  determine  it  renuun  the  same :  the 
(tisturbance  can  be  foreseen,  and  either  allowed  tot  or 


i  FhfL  Trtmi.,  180G.  ■  A^lSt 

>  lb.,  1819  aad  1832,  etc.  >  A.,  IM. 

*ib.,issg,  eto. 

to  See  AdjuiraUy  tfoMnal  for  lAe  DeriatUmof  tte  Ombom,  40^  ed, 
18741  alao  a  verr  Intereitinc  obituary  ooaoe  oTSmuh  nr  81x  YfC 
Tbonuon,  Proe.  Sot,  Aw.  load.,  1874. 
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«oneo«- 


■nnhiiiifiinj  flomotod  with  nmch  gmtar  oertaiiUjr 
than  in  the  oms     the  pennane&t  magnetiBm. 

Jftrt— iillMr  Jhi  wmIm  M  the  DmiMtiom.— Lei  ths  origin  be 
jt  the  eentre  of  winMiuion  of  the  oompMieard ;  and  let  the 
UM  vt  s,$,  end  «  be  drawn  in  the  direction  fSram  item  to 
hmAf  In  the  perpendicnisr  direction  from  p<«t  to  atuboud, 
«Bd  T«rtl«il&  dowmnuds  nqteotively,  the  ahip  for  &«  prei- 
«Bt  bahig  niMMBed  to  be  on  even  keel.  Iiot  P,Q,  B  be  the 
«OBIMmenta  of  the  nutgnetio  force  parallel  to  theae  azee  aris- 
iBg  Cram  the  permanent  magnetism  of  theshlp;  x,  y,  •  the 
MMpODMitBof  theearth'a force;  ands'.y'ia'theoMnpMients 
«f  thewlude  force  at  the  oentre  of  the  ounpas  oaid.  Then 

jsssssi.   »'-»+**»+«»+>+Q^  . . .  (iw) 

mn,  aeeanHag  to  P<riaon'i  general  theoir,  the  fttndamwntal 
ofnattoM  at  the  oahfeot.  P,  Q,  B  an  eonstonta  d^endlng 
«n  the  permanent,  and  a,i,e,d,e,f,  g,h,h  eonitants  de- 
on  the  temporarj  Indnoed  magnetiim. 
Or  *  RTnthetio  prooeH  ct  great  Intweit  and  Importance 
we  mar  diow  that  the  nine  eomtanta  a,b,e,d, 
maewidato  «,/,  j,  fc,  ifc  aw  all  independent.  For  example, 
BTiSS!!.    "      plaoe  a  rod  of  pnetieally  Infinite  length 
wuMoo-  before  the  binnacle,  and  atreteh- 

Ingfivward,  or  witit  Its  end  abaft  the  binnacle 
Hu  itretohing  aftfit  will  glTO  rin  to  the  term 
If  a  be  negative  the  tod  moat  be  finite  and  It 
nut  mn  under  the  binnacle,  ending  a  little  fore  and  aft; 
aoln,  to  represent  dx,  we  most  have  a  pair  of  infinite  rods 
inth  their  ends  to  starboard  and  port  of  the  binnacle,  and 
nuuting  fine  and  aft  or  aft  and  fore  respectively,  according 
mdb  Mttive  or  negative;  finally,  to  rejmoent  o«,apali 
<if  Infinite  rods  with  ends  above  and  below  the  hinnaole, 
ranning  fore  and  aft  or  aft  and  fore  respectively.  The 
nad«r  will  have  no  dlfiUmlfy  in  oompleting  tiie  aeheme,  the 
nle  being  that  tiie  ends  lie  In  the  dtxeetioii  of  a*,  f",  or  a*, 
«ttd  the  lengths  In  the  direotico  of  x,  y,  a. 

Prom  equations  (103)  the  deviation  of  the  compass  is  ex- 
pressed in  terms  of  the  magnetic  or  of  the 
nompass  oooiss  as  fiillows.   JSet  H  be  the  hori- 
aontal  fime  of  the  earth ;  H'  the  horisontal 
force  of  the  earth  and  ship ;  «  the  dip ;  {  the 
"magnetic  oonrse,"        ute  aidmuth  of  the 
ship's  head  eastward  fhim  magnetic  north ;  {' 
Ae  "  eompBB  oouse,'*       the  aaimntii  of  the  ahip's  head 
seat  a  aid  bom  the  direction  of  tiie  dlstubed  needle; 
p  the  easterly  derlationitf  the  eouvMB-  Then 

^alni-84-l  tin5+«co*4^siE85+«ocs«l  ^^^^ 
^vmi— 1-^3  ami: -€aiaS+§ea^~€tiaSKf 
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»-j(^.  +  -|).t-4(,u-+5). 

Tron  (104)  we  get 
t--f_i+ysln;+  ^«»tf+_gtti»8;+  •  ootfg  -j-g. 
lT^5oo<Ttaln?+Jlii2i^feS;  

which  gives  the  deviation  on  any  given  magnetic  eooiae. 
From  (105)  we  get  by  sabstitntion  [  (loO), 

dn  a-  5ooo*+^ln!'+Coos!'+|l  aln(ai;'-H)+*  oos(85'-M) 
an  eqnation  connecting  the  deviation  with  the  """r*— 


When  the  .deviation  is  not  greater  than  20°  or  so,  tiien 
<106)  miqr  be  replaced  with  snffleient  accuracy  by 

i  — A  +  BsluS'+CeoaC+DainSi'+EM"^'  (lOT) 

wbare  %,  Wt  ^*  9i  C»anneairly  thoBatvral  linesof  A, 

B,C.DrE. 

In  the  above  it  is  supposed  that  the  ship  is  on  even  keel. 
^  ^      Striotiy  we  ou^ht  to  take  into  account  both  the 


pitch  and  the  lieel  of  the  ship;  in  piaotioe  the 
pitch  is  always  so  small  aa  to  be  of  no  conae- 
^Qsoiee,  but  the  heel,  especially  in  a  ship  under  sail,  may 
be  very  considerable.  When  the  ship  heels  through  an 
angle  t,  the  deviation  is  obtained  from  the  above  formnln 
by  writing  a*,  M,  eto.,  in  place  of  a,  (,  etc,  iriien 
•{=0,  li=(eosi-eslni,  e(n0eosi-|-&8inL 
di  =  (looei-«sln>,  «(=:s-(/+k)cos<slni-(a-t)sln*l, 
ft=:s/+(a-£)co8isin{-(/4-k)sinH,  9i«900S<+rfBtn<, 
1*=  k -I- { i)  oos  i  sin  <  -  (/+ k)  Bin"  i. 
kt  =  k -H /+ k)  COS  i  sin  <4- («  - 1)  sin*  4, 
f)=P.  Q.=i=Qooo<-Bsinf,  Bt-Beosf+Qstnf. 

If  tlw  soft  iion  be  symmetrical  with  rev«et  to  the  tee 


and  aft  eentralUne^ and  If  < be  10 OBin that  sqiBsniMV 

he  neglected,  then 

*i  -  «  -  k  -  ^  )  tan«  -  • + fl ; 

and  if  it  rqtreaant  the  deviation  tat  tbe  gtven  emnaM 
eouxse  ('  when  the  ship  heels  i  to  starboard,  rchs  devlMsn 
m  the  same  oonxae  on  even  keel,  then 

*-'+5^<+Jioos5'-5±*loosK'     .  (106). 
^e  part  of  the  deviation  which  depends  mi^nly  on 
%  la  called  the  "constant  deviation;"  It  can  cuntfaM 
only  arise  from  luniaontal  induction  on  acA  dmteSaa. 
iron  unsymmetrioally  placed. 

The  part  depending  mainly  on  9  utd  C,  vIl,  Booo^+ 
Cain    is  called  the  '''semicircular  deviation," 
because  it  vanishes  and  changes  sign  on  two 
diametrically  opposite  compsss  oonrsea,  or  neu-  ^am, 
tral  points.  The  principal  ooeflioient  of  the 

semidrcnlar  derlation  is  X = (etan*+ P/H)A ;  ctsnllfX  arlssa 
from  vertical  induction  m  soft  Iron  benue  or  abaft  ttie 
compass;  PAH  arises  frxim  the  permaoent  magnetism  of 

the  ship.  The  second  eoefflcieni  C  n  (/tant  +  Q/HVX 
consists  of  /tan*A,  arising  from  aoft  iron  misymmetrically 
placed,  and  therefore  in  general  "mtj  small,  and  Q/>H 
arising  from  permanent  magnetism.  9  can  be  reduced  to 
zero  by  a  magnet  placed  fore  and  aft  with  its  oentre  in  a 

transverse  vertical  plane  passing  through  the  onmpasi,  €> 
by  means  a  transverse  na^put  in  ateaandafl  plana 
through  the  compass. 

In  wooden  ships  tits  courses  for  which  the  semidreular 
deviation  vanishes  are  nearly  north  and  south ;  but  in  iron 
ships  they  approximate  to  those  points  of  the  compass 
towards  which  the  stem  and  stem  lay  in  building. 

Tlw  tonus  IMn2C  +  BoQaSr,  d^ending  myiUy  (n  tlw 
constants  and  C,  are  called  the"  qnadiantal  onadruU 
deviation."^  This  part  is  alternately  easteriy  ^SvlaSin. 
and  westerly  in  the  four  quadrante,  vanishing 
on  four  commas  courses.  9  =s(s-s)/SX  is  the  principal  eo< 
efflcientof  we  quadiantal deviation;  it  d^mds  on  lutti- 
Eontal  induction  In  symmetrically  placed  fore  and  aft  or 
transverse  soft  Iron.  It  is  in  genwal  positive,  and  In  thai 
ease  can  be  reduced  to  sero  by  two  transvene  rods  with 
their  ends  synunetrioally  placed  to  starboard  and  port  of 
the  compass.  In  practice  two  hollow  nherea  an  inw  or  se 
tliick  are  used  instead  of  the  rods.  The  other  coefflctent 

%= (d-f4)/SX  is  in  general  ssaall,  aa  it  dqpendson  hmisontal 
Induction  in  soft  Iron  onaymuiefarlflally  ^aoed.  It  la  only 
when  the  sldp  heels  that  fhip  ooeBolent  is  In  genenl  of 
any  importance. 

Whereas  the  semicircular  deviation  depends  both  on  the 
geographical  poeition  of  the  ahip  and  on  the  state  nt  its 
subpennanmt  magneMan,  the  qiaadrantal  devtattan  la  In- 
dependent of  both,  and  ean  be  oorreeted  neehaaleaUyonea 
for  all,  or  allowed  for  by  means  of  tables  constructed  ttm. 
observations  made  in  any  one  place.  The  amount  of  ths 
semicircular  deviation  in  England  does  not  exceed  10°  for 
wootoi  ships  of  war,  bat  in  iron-built  ships  It  Aeqoently 
eroeeds  30"  even  at  the  standard  eompass.  Tbeqnadiantu 
deviation  In  wooden  ships  does  not  often  exceed  1°  or  2* ; 
in  ordinary  iron  ships  it  ranges  from  3°  to  7*>,  but  in  same 
armor-plated  iron  ships  of  war  it  has  reached  as  mnoh  aa 
Si"  at  the  standard  compasi,  and  16"  for  compssses  Ism 
fovorably  placed. 

The  <uiief  put  of  the  heeling  deviation  is  t3ie  term 
Jicas<;',  depending  on  the  coeffleient  J=K«-k-B/Z)tanfA. 
This  coeffieient  may  be  reduced  to  >eio  increasing  or 
diminishing  the  eaith^  veitioat  flnoa  by  means  of  a  vmL* 
cal  magnet  under  the  ODmpasL 

The  usual  way  of  aaoertumng  the  deriadons  of  a 
Bhip'fl  oompuB  i.  to  "nrinj''the  ahip 
gently  round  bo  that  her  head  oomes  into  oonotST 
varions  poatatms,  and  to  observe  with  the  vumons  by 
oompasi  the  magnetao  bearing  of  some  wdl- 
defined  distant  pmnt  (oompan  marie)  on  ^ 
shore.   The  true  ma^etio  beariug  of  this  ^int  is 
then  asoertuned,  which  may  be  done  by  taking  the 
compass  ashore,  carefully  pladng  it  in  a  line  joining 
the  compass  mark  with  the  point  on  board  at  which 
the  oompasa  was  formerly  placed,  and  then  taking  the 
magnetio  bearing  of  the  mark  onoe  more.   Care  must 
of  ooune  be  taken  that  then  is  no  local  magnetic  di»> 
turbanoe  at  the  shore  station.  The  diffuenoee  between 
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the  bearingB  on  board  and  the  bearing  on  shore  give 
of  course  the  deviationB  for  the  Tarious  positions  of  the 
•hip's  head. 

When  the  deviations  have  thus  been  asootained  the^ 
may  be  either  oorrected  by  means  of  tables,  by  graphi- 
oal  methods,  such  as  the  steering  diagram  of  Napier  or 
^e  dygograms  of  Smith,  or  mechanically  as  we  have 
partiaj^r  explained.  For  full  details  on  the  sabject  the 
reader  should  consult  the  Admiraliy  ManwU  on  ike 
Deoiation  of  die  Compats, 
Of  late  yeus  Sir  W.  Thomson  has  devoted  his  great 
smentifio  knowled^  and  well-known  practi- 
oal  Bigacity  and  mTentave  skill  to  the  im- 
proTemenl  of  tlie  oompasa.  By  redutdng 
the  size  of  the  magnets  and  inoreasmg  their  number  he 
has  snooeeded  in  reducing  Aiiy's  apparatus  for  the  me- 
ehanical  correction  of  the  qnadrantal  deviation  within 
convenient  bnlk,  and  by  lightening  the  card  and  sos- 
penuon  of  the  magnets  in  a  very  ingenious  manner 
(at  the  same  time  throwing  all  the  remuning  weight 
as  much  as  posmble  to  the  droomferenoe)  he  has  re- 
duced the  friction  on  the  pivot  to  a  minimum  while 
letwuing  a  sufiEcaentlylong  period  of  vibration  to  secure 
perfect  steadiness.  He  has  also  contrived  apjttratus 
for  faciUtaiing  the  determinations  of  Uie  devution  on 
Afferent  courses  and  of  the  heeUng  error.* 

I%e  experirnenialmvettigatwn  of  mdwtdmagnetiam 
]gxp,ri.  reduces  itself  mainly  to  the  invesUgataon  of 
nwaul  dlf-  the  dependence  of  the  magnetic  suscepti- 
bilitT*  «  (or  the  magnetae  permeability  w) 
upon  the  magnetirinK  force  9.  Confining  oivselves 
to  the  Btconffly  magnetao  metals,  iron,  nickel,  and 
cobalt,  it  will  be  seen  presently  that  *  depends,  not 
only  upon  3|,  bat  also  upm  the  magnetic  condition  of 
the  body  at  Uie  actual  moment  when  j|  is  in  action, 
and  upon  its  previous  magnetic  history.  «  also  depends 
gnatjy  on  the  temperature,  on  the  state  of  the  body 
as  to  purity  (notably  in  the  case  of  iron  and  steel  on 
the  percentage  of  carbon  present),  and  on  the  temper. 
ThuB,  if  we  make  one  experiment  on  a  body  by  mag- 
netizing it  in  any  way,  we  permanently  alter  its  mag- 
netic properties,  and  can  restore  it  to  the  magnetically 
virgin  ooni^tion  only  heating  it  to  a  high  tempera- 
ture: but  in  this  process  we  are  very  apt  to  perma- 
nently alter  its  molecular  condition,  so  that,  aluiongh 
ma^netioally  indifiierent,  it  is  pl^cally  changed. 
Owmg  to  the  &et,  already  insiBtea  npon^  uiat  we  can- 
not infer  the  migDetao  distribution  inside  a  hetero- 
gmeonaly  msgnetued  body  fixnn  its  external  nisf^tao 
acti<nt,  and  to  the  feet,  present^  to  be  eataUiahed, 
that  X  WUB  with  9,  it  is  of  the  last  importance  to 
Xmiwrt-  choose  the  experimental  cinmmstaneee  so 
uMoftmi*  that  both  Uie  magnetic  field  and  the  induced 
foj^^JMT-  magnetisation  diall  be  uniform,  or  very  ap- 
uennnoiL  pj-oximately  so.  A  further  neoesnty  for  the 
ftdfilment  ca  Uiese  conditions  arises  from  the  fact  that 
we  must  in  aU  cases  be  able  to  render  an  account  of  the 
efiiet^  of  the  form  of  the  magnetized  body,  because  the 
true  argument  of  « is  not  the  strength  of  the  original 
field  but  the  whole  force  %  due  to  the  (ffiginal  field  and 
the  induced  magnetism  together. 
The  simplest  method  for  securing  a  uniform  field 
whose  strength  can  be  controlled  is  to  place 
the  body  inside  a  hollow  cylindrical  coil 
(usually  called  the  magnetizing  spiral), 
whose  lengu  so  far  exceeds  that  of  the  body  that  the 
disturbance  arising  from  the  endb  of  the  coil  may  be 
Mgleeted  in  the  neighborhood  of  the  body.  The  re- 
nws  in  all  oases  where  the  length  of  die  body  ot  core 

1  For  a  dMCrtptlon  of  bla  compus  §ee  ktl  Comfam.  vol.  t1.  p. 
90B.  Detailed  deMrlptlons  of  the  compus  with  InMnicUoni  for 
IM  adJiuttBnit  are  lanied  In  the  form  oi&  Bmotl  pamphlet  (Hade- 
hwe,  Glaieow,  18TS.) 

■  X  ta  NinMlmea  eallfd  br  Continental  writen  the  mai^netlztr 
tfon  ftanctlon.  Tbey  bare  also  a  habit  of  speaking  of  the  ratio  of 
wbole  magnetic  moment  of  a  bodj  of  any  form  divided  by  Its 
Tolome  tollu  itreiwth  of  tbe  Held  In  which  It  Uj^aced  ai  the 
■uisaetlnMlon  ftinction  for  that  mrtlcalar  form.  ThliUamort 
laconvwUfnt  pncUoei  and  bas  led  to  conriderable  oonfludoii. 


is  neariy  equal  to  or  exceeds  that  of  the  etnl  are  im- 
pure, and  can  only  be  used  with  the  greatest  oaotuHa 
in  drawing  general  ooncluuons  as  to  the  Tslbe  of  a. 
The  core  uionld  alwa^  be  either  exactly  or 
approximately  one  of^  the  calculable  forms,  of  SSJ 
but  preferably  such  that  the  dimension  par- 
allel to  the  axis  of  the  spiral  venr  much  exceeds  the- 
others,  because  in  this  case  the  efieot  of  the  form  is  of 
secondary  importance  compared  with  the  effect  of  th» 
snsoeptibility  (see  above,  p.  247).  Thus  a  very  thin 
cylindrical  core  is  convenient,  beoaose  the  foroe  iiisid» 
it  differs  very  little  from  that  of  the  ondistnrbed  field, 
and  an^  small  differenoe  can  be  eauly  oaknlated  br 
supposing  the  cylinder  replaced  by  a  very  elonntea 
ellipsoid.  On  the  other  hand,  a  thick  ^Gndriou  bar 
is  a  bad  form  of  core  for  the  determination  of  a,  both, 
because  the  magnetizing  force  inride  it  is  less  than  th» 
intonsitjr  of  the  undisturbed  field  by  a  large  qnanti^^ 
which  It  is  impossible  to  calculate,  and  Decaose  the 
magnetization  at  the  end  is  not  uniionn,  and  the  dis> 
tnibance  thereby  ariung  is  so  great  that  it  may  made, 
the  general  character  of  the  function  «  alt(^ether.  A. 
further  question  arises  as  to  how  far  the  tune  during 
which  a  magnetizing  force  acts  affects  the  resuUinff 
magnetisation,  whether  temporary  or  per^  jMatnifr- 
manent.  It  is  also  important  to  omsider  anon^ 
the  distttrilHuioeB  ariung  during  the  make  ""''Igji^ 
and  break  of  the  current  in  the  magnetiung  onak. 
spir^  As  the  resistance  in  the  circuit  is  nsnally- 
small,  and  the  self-induction  and  capacity  senmbleu^ 
oscillatory  currents  may  arise ;  to  these  will  oorreeponir 
oscillatory  magnetizing  forces,  which  may  even  vary 
in  sign.  When  we  condder  that  the  permanent  mag- 
netization produced  by  any  force  may  be  very  much 
weakened  or  even  altogewer  destroyed  1^  a  smaller 
force  in  the  opposite  direction,  it  is  evident  that  w» 
have  no  right  to  conclude  that  these  disturbances  espe- 
cially at  break,  will  be  mthont  effect  upon  the  perma- 
nent magnetization.  In  order  to  elude  these  difficul- 
ties, some  expuimenteis  have  followed  the  practioe  <^ 
first  establishing  the  current,  then  gentjy^  introdudng, 
the  core  into  its  place,  and  finally  removing  it  befora 
breaking  the  circmt.  In  this  wav  the  distnrbanoes  just 
aUuded  to  are  avoided ;  but  another  difficulty  is  nuBed> 
fer  it  is  dear  that  in  this  operation  the  core  passea 
through  a  heterogenous  field  before  it  reaches  the  final 
position  where  the  magnetizing  force  is  uniform ;  dif- 
ferent parts  of  it  have  therefore  been  subjected  suooes- 
mvely  to  different  influences,  and  we  are  not  at  liberty 
a  priori  to  condude  that  this  feet  will  not  inflnenoe  the 
results.  Perhaps  the  beat  plan  would  be  to  phoe  thft 
core  in  its  poeibon,  and  allow  the  current  to  rise  voy 
A<m\s  to  the  mftT^F"iiw  value  reqnured,  and  then  to- 
fdl  uowly  to  zero.  This,  however,  is  not  the  place  to 
dogmatize  concerning  the  best  method  of  exporiment- 
ing ',  ^  that  ia  necessary  is  to  fiimish  tiie  rMder  with 
points  of  view  from  which  to  eritidse  the  eqieiimental 
rttults  now  to  be  cited. 

In  the  researches  of  Lenz  and  Jacobi*  the  magnetio- 
moment  of  the  core  was  measured  by  the  x«u  aad 
induction  cnrrent  in  a  seooudaiy  coil  placed  Jml^  «■ 
upon  the  magnetizing  spiral.  A  condder-  ««». 
able  portion  of  their  woric  was  directed  to  provins 
principles  which  we  here  take  for  granted,  &  0.,  that 
the  magnetizing  fbroe  is  independent  of  the  thicknesK 
of  the  wire  of  the  magnetizing  spiral,  of  the  radius  of 
its  windings,  and  so  on.  They  conduded  &om  these  ex* 
perimeots  that  the  magnetization  is  proportional  to  th» 
magnetizing  foroe ;  i.^  k  is  constant  for  a  givoi  qual- 
ity, etc.,  of  metal  The  experiments  of  joni- 
Joule,'  which  were  made  independently 
about  the  same  time,  led  in  ^nend  to  a  similar  result 
His  method  consisted  in  measuring  by  means  of  a. 
balance  the  attraction  P  between  two  electromagnets- 

>  Careftair  aToldlng  all  shocks  or  tramon  wblcb  ezerdse  a  very 
Important  Inflnenoe  on  the  Induced  magoetlam,  tee  below,  p.  27(L 

*  Foog.  Anti,,  xivU.,  1889.  „ . 

•  Sturseon's  Aima^  qf  tUOriettt,  vol.  It..  1889  rW.  JOSh  Mt. 
4,T0LU. 


Digitized  by 


Google 


265 


■ctaatod  by  the  same  eurreot  C.  If  the  magnetizatioii 
of  the  core  were  strictly  proporUonal  to  the  magnetizing 
fi»oei  C&t  to  the  current,  then  P  vonld  be  proportional 
to  0*1  ana  P/C*  would  be  constant  In  most  oases  Uiis 
iniBo;  but m  two  oases,  where  ihe  coresi^tbe  electro- 
nugnela  were  veiy  thin  uid  the  windings  more  than 
moally  numerous,  the  ratio  P/C  was  found  to  decrease 
«  decnMM  current  increased.   This  shows  that 

for  Urge      the  magnetization  tends  to  a  maximum 

value  aa  the  current  inereaseB,  in  other 
words,  that,  for  very  larve  values  of  ||,  «  decreases. 
Miiller,*  using  the  method  of  deflections,  aziived  at  a 

nmihur  condumon.   His  cores  were  &6  cm. 

long  and  from  9  mm.  to  44  mm.  thick,  his 
magnetiung  spirals  from  48.2cm.  lo  53.2  cm.  long; 
his  results  are  therefore  impure,  and  the  empirical  for- 
mula by  mean«  of  which  he  repres«i(«  diem  of  com* 
panUively  little  importance;  but  the  approach  to  a 
Huinon  maximum  of  magnetization  (saturation)  is 
of  owsiMt-  quite  deariy  demonstrated.   He  found,  in 

aooOTdanoe  with  theo^,  that  if  we  increase 
the  taUemal  magn^wng  foroe  saturation  is  more 
quicidy  reached  m  thin  than  in  tmck  bars.  Somewhat 
sunilar  experiments  were  made  by  Von  WaltenhofenJ 
who  deduced  from  some  of  his  own  experiments  witii 
veiT  thin  cores,  and  from  the  experiments  of  Mtiller, 
Weber,  and  I>ub,  1678  to  2125  mm.  mg.  sec.  units  of 
msgnetic  momeniper  mg.  of  iron  as  the  maximum  of 
manietization.  This  would  ^ve  firom  1317  to  1668 
(XGTS.  units  for  the  maximum  magnetio  intenai^  in 
iron.  These  numbers,  derived  from  more  or  less  im- 
pure results,  are  morelv  rough  a^proximationB,  but 
th^  asree  Teiy  well  wito  those  denved  at  a  later  date 
I9  nwuoda  less  open  to  theoredoal  ol^eotiimB. 

The  approadi  to  saturation  may  be  veiy  neady  dem- 
KoMen*!  onstnted  as  follows.*  The  same  eaixent  is 
vctn/^amA.  Bent  through  a  galvanmietflr  and  through 
die  ooil  of  an  electromagnet  with  a  t^in  core.  The 
electromagnet  is  so  placed  that  itsiwtion  on  the  needle 
of  the  galvanometer  just  oompensates  the  action  of  the 

Slvanometer  coil  for  a  particular  strength  of  current ; 
e  needle  then  points  to  zero.  If  now  the  current  be 
increased,  since  the  increase  of  magnetization  does  not 
keep  up  with  the  increase  of  the  current,  the  acUon 
of  the  ooil  loevails,  and  tlu  needle  deviates  aooord- 

^e  most  eztenuye  and  important  of  the  earlier  re- 
searches into  the  general  nature  of  msii^etio 
inducdon  are  those  of  Wiedemann.*  An 
eintome^  of  his  results,  widi  refsrencee  to 
oontemporary  or  preceding  researches  in  the  same  di- 
reodon,  irill  put  the  reader  in  possession  of  almost  all 
the  more  important  general  nets  known  until  the 

auantitadve  experiments  of  Stoletow,  Bowland,  and 
lieir  followers  gave  a  complete  aooount  of  the  general 
oharacteristics  of  the  function  x. 

In  these  experiments  the  m^od  of  deflection  was 
^mA'  magntiiiing  amral  was  placed 

Mntai  magnedo  east  and  west,  and  in  the  oontinu- 
^i"^^^  adon  of  its  axis  was  hung  a  magnedo  steel 
minror  in  a  thick  copper  box  to  damp  its  08(nllations. 
The  deflecdons  of  tbis  mirror,  read  as  usual  with  a 
■oala  and  telesoope  when  the  core  was  not  in,  save  a 
meaaure  of  the  current :  and  the  innease  of  the  de- 
flection on  introdudng  the  core  gave  a  measure  of  the 
■lagnetic  moment  of  the  core.  The  cores  were  (wlin- 
dcn  22  om.  long,  1.35  cm.  thick,  and  the  length  of  the 
spiral  was  only  2A  cm., — bo  that  perfectly  pure  results 
eouM  not  be  obtained.  To  compensate  to  some  extent 
fat  the  slunrtness  of  the  spiral,  the  bars  were  gendy 
dnwn  to  and  fro  several  times  before  being  plaioed  in 
the  final  paudon  for  which  the  reading  was  tiucen.  In 

•  Ami  jM.,ezxmi_uaD. 
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order  to  measure  the  permanent  msgnedsm  dw  eon' 
was  removed,  the  ourrent  brokeo,  the  om  retnned  t» 
its  f(nmer  poridon,  and  a  reading  agmn  taken.  13ifr 

conduflions  arrived  at  were  as  fol  lows: 

I.  When  a  steel  or  iron  bar  is  magnrtued  ftr  tha- 
first  time  by  a  ourrent  C,  the  temporary 
moment  K  produced  during  the  action  of  the 
current  at  fust  increases  faster  than  the  cur- 
rent, then  more  slowly,  and  finally  tends  to 
a  maximum,  as  shown  by  Joule  and  HflUer. 
The  period  quid[er  increase  is  more  marked  in  long 
than  in  short  bars ;  it  shows  itself  even  on  remagne^ 
izing  bars  that  have  been  several  times  magnedsed  and 
demagnetised.  As  G  increases,  the  maximum  of  K  i» 
reaohed  io<mer  in  thin  and  long  ban  than  in  abort  and 
thiflkbara.  BMweaithepMiodofiiureaBeofKK]and 
ita  period  of  decrease  there  is  no  poiod  of  any  ood- 
nderable  length  for  which  it  is  constant  This  last  &ot 
may  be  shown  by  means  of  the  experiment  of  Koosen 
described  above;  viz.,  if  the  oompensadon  be  made 
for  very  small  currents,  when  the  current  is  incraued, 
at  first  the  electromagnet  prevails,  and  the  needle  goes- 
to  one  side  of  zero,  then  the  current  in  the  eoil 
vails,  and  the  needle  returns  towards  aero,  and  finally 
deviates  on  the  other  side. 

The  point  at  which  the  rado  K/0  has  ita  maximum 
for  any  pardcnlar  electzoouuniet  is  cal^  by  Wied^ 
mannthe^tomingpoint"  (Wendnmnkt).  Thetom- 
ing  point  relates  to  the  body  as  a  wnole^  and  the  valne- 
of  the  external  magnetiiing  fom  3|,fbrwlueh 
depends  both  on  the  finm  <X  the  body  and  <m  dw 
nature  of  the  metal.  It  has  therefore  no  vei;jr  definite 
phydcal  meaning.  It  must  be  oarefolly  distanguished 
from  the  "saturation  point"  Any  dcmrat  of  a  bodj 
is  said  to  be  magnetiied  to  aatoratumwhen  noiBoreiaa 
of  the  magnedo  foroe  can  increase  its  magnedsadon 
any  farther.  It  may  happen,  however,  that  some  parta 
of  a  body  are  magnetized  to  saturation  whUe  otheia 
are  not  With  r^;ard  to  the  turning  point.  Dub'  baa- 
shown  that  with  smiilar  and  simtlariv  wound  cores  the 
turning  point  ocoura  for  the  same  value  of  the  currant 
This  is  of  course  in  agreement  widi  ao  obvious  cortd- 
laiT  of  the  general  theoiy  of  magnetio  indnodon.' 

II.  In  a  freshly*  magnetis  led  bar  the  permanent 
moment  which  remains  sfter  the  aotion  of  the  current 
has  ceased  at  first  increaseaqnidEerthui  the  produang 
current;  but  for  stronger  currents  a  turning  point  la 
reached;  and  then  the  moment  increases  mora  slowly 
than  the  currant,  and  approaches  a  maximum. 

in.  In  attempting  to  destroy  the  permanent  mag- 
netism  of  a  bar  by  means  of  a  demagnetizing  ourrent, 
it  may  happen  that  a  cunent,  which,  during  its  action, 
already  produces  a  temporaiy  magnetic  moment  of 
opposite  sign,  still  leaves  on  ceasing  to  act  a 
jwrmanent  magnetio  moment  of  the  same 
ugn  as  before,  although  less  in  amount" 
On  increamng  the  demagnetidng  current 
still  &rther  the  permanent  moment  is  at 
last  destef^ed.  in  this  process  the  permanent  mag- 
netism decraasea  faster  than  the  demagnetizing  cuirmt 
increases, — so  that  the  current  remtired  to  oesfrw  a- 
given  permanent  ma^etumit  lest  than  the  currentMOt 
orimnaUv  produced 

iV.  When  a  fresh  bar  has  been  magnetized  with 
any  permanent  moment,  and  then  demag- 
netized by  a  current -C,  opposite  to  the  ^"M***"^ 
magnetizing  current  C,  a  second  applica-  tF?^mff 
tion  of  -  C  J  or  of  any  weaker  current  m  the  netlsed  bar^ 
same  direction,  will  not  produce  a  reverse 
permanent  moment,  although  a  current  (y  in  the  sain» 
direction  aa  G  toiTZ  magnetize  the  bar  permanently  is 
the  original  direction  mora  or  less  strongly.   It  follow* 

t  ASp.  .^Mi..  I86S. 

*  8m  ThomaOD,  qooted  by  Joule.  PML  IVaw.,  vol.  exlvl,  UOSL 

•  Tbat  It,  ftfter  belof  hMt«d  whll«  hot  to  dottror  «U  ptMziA' 
lug  magnetism. 

>"  8m  FoginDdorff,  Fooo.  Amt.,  UU 

»  Thto  mat  had  alaoMen  arrived  at  to  Abria,  Aim.d.Vktm. 
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llwrafixe  tliat  demagnatumg  an  tq^cwita  nugnetio 
feioe,  althoiuh  it  may  destroy  Uie  pennanent  magne- 
tiam  of  •  boc^^  does  not  reader  it  magnetic&llv  indif- 
ferent, as  heating  to  a  white  heat  would  da  The  body 
nmups  in  fact  more  eaoly  magnetuaUe  in  one 
■direction  than  in  another.^ 

y.  Li  oertfun  caaes  a  fresh  bar  wag  magnetized  by 
«  corrent  G,  and  then  partly  demagnetiaed ;  it  was 
then  found  that  a  ooirent  0  was  required  to  teing  it 
tack  to  its  original  pamanent  moment. 

VX  InanodiMcaseafieehbarwaamagiMtuedby 
a  cnrmt  0  to  permanent  moment  K,  then  reduced 
Iff  a  demagnetizmg  current  CK  to  pennanent  moment 
K^,  thai  ^  a  direct  current  <y^  less  than  G  brought 
to  permanent  moment  K^^,  It  was  then  found  that 
•  current  (y  was  neceasaiy  to  bring  it  back  to  perma- 
nent moment  ;  and  this  held  whether  was  posi- 
tive, mtOlO'  negative. 
Vn.   When  a  bar  is  repeatedly  ■magnetized  and 

dema^etized  by  currents  or  the  same 
■^^^^  intensity,  the  pennanent  magnetic  mo- 
tton  uul  menta  oorresponoing  to  a  given  force  be- 
flggjy**'   come,  to  begin  mth,  a  Uttle  greater  than  at 

first ;  to  b^jn  with,  th^  inorease  ftster 
than  the  magnetiring  force,  though  not  so  fast  as  at  the 
fintk  The  turning  point,  however,  occurs  for  a  weaker 
eurreat  than  before.  The  magnetization  obtained  with 
the  strongest  current  gradually  deoreases  a  little.  The 
mnaentsleft  by  the  demagneUxing  current  decrease 
leas  rapidly  than  before,  so  ^at  a  current  at  first 
eapaUe  of  demagnetizing  the  bar  altogether  leaves 
after  repeated  magnetization  and  demagnetiza^on  a 
■lowly  moreamng  residaal  moment  After  a  large 
number  of  repetitions  of  the  operation  of  magnetiza- 
tion by  a  current  C  and  demagneUzation  by  *  cunent 
-  (y,  the  bar  finally  reaches  a  constant  state,  so  that 
each  magnetization  and  demagnetization  leaves  a  oor- 
responding  invariable  permanent  m(mient.  When  we 
pass  beyond  the  limits  0  and -CK,  these  phenomena 
are  repeated  in  the  same  order  as  before'. 
VUL  All  the  above  phenomena  are  most  deariy 

seen  in  hard  sted,  kss  dearly  in  soft  sted 
Timiponrr  and  iron.  For  small  magnetizing  forces 
TOTtmSr^  the  temporary  moment  in  hard  steel  is  less 
netism  In  than  in  soft  steel,  and  greatest  of  all  in  soft 
^{•^^  iron.  The  general  rule  is,  t^e  harder  the 
wdin  material  the  less  the  temporary  and  the 
soft  IfOB.    greater  the  permanent  moment  sir  a  given 

magnetizing  force. 
IX.   !£,  however,  we  consider  the  ratios  of  the  tem- 
porary moments  in  soft  steel  and  iron  to  the  tempo- 
raiy  moment  in  hard  steel,  all  for  the  same  foroe,  then 
these  ratuM  deereaae  gradnally  as  the  force  increases ; 
•0  that  the  temporary  moment  in  soft  iron  readies  its 
maximum  sooner  than  in  soft  steel,  and  still  sooner 
than  in  hard  steeL' 
The  earliest  experiments  from  which  definite  values 
,  of  K  have  been  calculated  are  those  of 

Weber.*  A  cjrlindrical  bar,  10.02  cm.  long 

and  .36  am.  thick,  was  placed  inside  a  spi- 
ral so  long  that  Uie  magnetizing  force  throughout  the 
length  of  the  bar  could  De  assumed  to  be  uniform.  The 
moment  of  the  bar  was  measured  by  the  method  of 
deflection,  the  action  of  the  spiral  on  the  deflected 
magnet  Imng  compeuBated  by  means  of  a  part  of  its 
own  dnmit  suitably  arranged.  The  intensity  of  the 
emrent  in  thespiru  was  found  in  absolute  measure  by 
means  of  a  tangent  galvanometer.  Assuming  that  the 
bar  could  be  replaced  by  a  veiy  elongated  ellipsoid, 
Kirohhoff  calculated  by  means  or  the  theory  explained 
above  (p.  250)  the  values  of  k  for  values  of  $  ranging 
from  29.6  to  248.4  (C.a.S.  units),  and  found  that  it 
decreased  steadily  from  25.0  to  5.6.   In  the  experi- 

*  SIiiUlM  ecmcliul<mi  wen  urtred  at  br  Ritchie,  PIA  JTtv.,  UtS ; 
jMObl.  Jtigg.  Jmi.,  18U ;  Ifarianlnl.  ^im.  OMn.  et  d.  Phvt.,  1846. 

■Ontb*  Mme  mbject  lee  Joule,  PUL  TVom.,  1866;  abo  Ton 
Valtenhoftn,  Poga.  Jim.,  1804. 
■SliDllar  ntolti  br  PlOeker,  Pom-  ^nn..  18U anil  1866. 

•  AMMmoMteM  JfiHUbMttttHwivaa.Bd.  UL  >  98. 


ments  of  Von  Quintus  Idliua*  bars  mn  wed  vUflh 

had  been  reduced  by  filing  as  neariy  as  yah 
sible  to  the  form  of  ellipsoids  of  revolution. 
The  magnetic  momenta  were  measured 
partly  hy  the  deflection  method,  partiy  by  the  method  of 
electromagnetic  induction.  In  this  last  method  a  seo- 
ondary  spiral  is  placed  upon  the  magnetizing  spiral, 
and  the  induced  current  m  it,  caused  ny  reversing  tlia 
magnetinng  ooirent,  is  observed  first  whoa  the  ellip- 
soid is  in  the  magnelinog  spiral,  seooodlf  when  it  u 
not  When  theae  currents  are  known  m  afasdvto 
measure,  the  moment  of  the  eUipsoid  can  be  i^hrolatfCd- 
The  experimenter  did  not  hinuelf  reduce  his  result! 
so  as  to  obtun  but  contented  himself  with  remark- 
ing that  the  ratio  of  the  whole  moment  of  the  elU^ 
aoid  K  to  the  strength  of  the  undistozbed  fidd  Pa 
reaohed  a  maximum  as  was  increased,  this  man. 
mum  occurring  for  smaller  nines  of  the  mon 
elongated  the  ellipsoid.  The  true  meaning  his 
resulta  was  brought  out  by  Stoletow,*  who  _.  .  .  . 
reduoed  them,  and  establidied  the  interest-  B*ok*nrt 

ing  fact  that,  as  the  ma^etizing  fi»oe*  W 

increases  from  very  small  values,  k  at  nnt  ii  ^ 

rapidly,  then  reaches  a  maximum,  and  aftvwards  de- 
creases more  slowly.  For  one  ellipsoid  « increased 
from  30.5,  for  ^  =  .24,  to  a  maximum  120.4,  for  9 
=  4.56,  and  then  decreased  to  the  valne  39.4,  fw 
9  =  30.07.  In  another,  the  initial  value  was  20.1 
for  P  » .518,  the  maximum  value  107.5  for  P  4.92, 
and  the  final  value  2.86  for  9  ^454.1. 

Thal^n,  adopting  a  method  indicated  by  Weber/ 
determined  the  valne  of  «  for  small  nugne- 
tiziog  forces.  Long  bars  were  placed  in  the  iiuUa. 
axis  of  a  cylindrical  ooil  considerably  ex- 
ceeding them  in  length.  This  ooil  was  caused  to  ro- 
tate 180°  about  a  horizontal  axis,  so  that  the  mag- 
netization induced  by  the  eaith's  vertical  forott 
was  reversed  relatively  to  the  coiL  The  current 
thus  caused  was  measured  by  meuis  of  the  swinf 
of  a  galvanometer  in  dnnib  with  the  edl;  frnn 
this  (see  above,  p.  241)  the  mcmient  of  the  indnoed 
magnetism  was  oalcnlated ;  and  thence,  assuming  tho 
bar  to  be  replaoeable  by  an  eUipsoid,  x  was  calculated. 
From  three  D&n  of  the  same  metal  each  400.4  mm. 
hmg,  having  diameters  of  36.4,  29.94,  and  23.87 
mm.  respeotivdy,  the  values  of  «  deduced  wera 
32.32,  31.80.  and  3^64.  For  other  spedmens  of  wm 
he  found  values'of  k  ranging  from  27.24  to  44.23. 

A  set  of  observations  on  ellipsoids  of  revolution  ^ 
made  by  Riecke,*  by  the  method  just  de- 
scribed. The  ellipsoids,  seven  in  number, 
were  all  cut  from  the  same  piece  of  soft  iron,  bat 
varied  in  vohime  and  in  eooentridtar.  The  leanlting 
values  of  «  were  found  to  be  independent  oS  the  vdnmo 
of  the  elUpsoids  and  of  the  part  of  the  iron  from  whidi 
they  were  cut ;  but  on  the  other  hand,  with  one  sUfjlit 
exception,  they  increased  with  the  eooentrioitv  of  the 
ellipsoids.  Kohlrauach,  in  communicating  theae  re- 
sults to  I^ggencbrfi^B  Aniuden^  remarked  that  th^ 
stand  in  contradiction  with  the  theory  of  Poisson  and 
Neumann;  in  so  saying  he  probably  conmdered  the 
constant  vertical  foroe  of  the  earth  (^a)  to  be  the  argu- 
ment of  the  function  k  :  but  this  is  not  so,  as  Stoletow 
points  out  in  the  paper  already  quoted.  The  actual 
magnetizing  forces  are  greater  in  the  more  elongated 
ellipsoids ;  and  lUecke's  results  simply  prove  that  fbr 
values  of  9  varying  from  .031  to  .072  k  increases  from 
13.5  to  25.4. 

In  order  to  establish  the  initial  incroase  of  the  ma^ 

■  Fogg.  Aim.,  ezxl.,  1864.  Similar  ranlta  were  oMalnad  bf 

Oberbeck,  Fogg.  Awn,,  ozxxT.]1368. 
•  Pogg.  Ami.,  cxlvl.  p.  44S,  1872. 

1 1  nere  means  the  whole  macnetLdog  foroe,  arWiig  putly 
ftom  tbe  lodndng  field  and  putlr  from  the  Induced  mamettim. 
Sxperimenten  have  needleolj  compllceted  the  alnwto  com- 

K~  IX  problem  of  ferro-masnetlo  IndactltHi     negleetfiif  HM  all- 
portent  dletloctloii  between  I  and  9*.   

d  QM.  QmBadiafi,  Bd.  £  •  Fogg.  Aim,,  IMO 
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fwtindon  fimcdon  «  beyond  all  doubt,  Stoletow  {I  c) 
made  a  oew  set  of  experiments  on  a  care- 
^Maw^  fully  annealed  iron  jing'  of  rectangiUar  seo- 
tion  (exterior  diameter  20  cm.,  interior 
diameter  18  am.,  height  1.47  cm.)-  The 
nnx  was  carefully  wound  Uiioagnout  with  a  primary 
o^tMrn.  (»"800)  windinga;  over  this,  in  one  or  more 
shorter  or  longer  sbietehn,  was  wound  a  aeoondary  coil 
of  »^  (=>  50  to  750)  wmdinga.  The  induodon  onrrent 
in  the  aeoondaiy^  due  to  the  reveraal  of  a  known  our- 
rent  i  in  tJie  primary,  was  sent  through  a  galvano- 
meter, and  thus  measured.  If  £  be  the  electromotive 
l<»oe  of  this  current,  then  (see  above,  p.  247)  E» 
4ftn''t(4ir«M+P),  where  H  and  P  can  be  calculated 
ftom  Uie  dimenmoQS  of  the  ring  and  its  primary  coil. 
All  then  that  is  aeoessaiy  is  to  know  E/t  in  abeolute 
measure.  We  refer  the  reader  to  the  original  paper 
for  the  details  of  the  measuremeots.  The  results  are 
very  interesting,  and  fully  confirm  the  condusions 
drawn  from  the  results  oi  Von  Quintus  Icilius  and 
Rieeke.  The  smalleet  value  of  P  was  .43,  and  the  cor- 
responding value  of  <c  21.5 ;  the  maximum  value  of  x 
was  174*  for  3.2;  the  last  value  observed  was 
« =ai  42.1,  for  9  "=  30.7.  The  temperature  varied  from 
15**  G.  to  20°  O.,  but  it  appeared  from  the  experiments 
that  K  did  not  alter  much  for  moderate  ohan^  of  tem- 
peciatare.  In  figure  34  is  given  a  tianaoriptKm  of  the 
earve  that  rainreeentt  the  resoUa  of  Stoletov's  eqwri- 


ments ;  the  absoiasflB  repreaent  the  values  of  j|  in 
C.G.S.  units,  and  the  cwdinates  the  corresponding 
values  of  «. 

About  the  same  time  as  Stoletow,  and  independently, 
Bowland'  made  a  much  more  extensive 
series  of  experiments,  the  results  of  which 
form  one  of  the  most  important  oontribu-  mem. 
tions  yet  made  to  our  knowledge  of  mag- 
netic mduction.  The  experiments  were  made  partly 
on  very  long  bata :  but  the  published  results  were 
tnostly  ohtuued  firom  rinas,  it  having  been  found  that 
the  effect  of  the  ends  of  tS»  bar  was  sennble  even  when 
the  length  was  as  mnoh  as  144  times  the  diameter. 
About  a  doaen  rings  of  iron,  nidcel,  and  oobalt  woe 
used;  the  section  was  areolar  in  all  oases;  and  a 
primuy  and  a  secondary  wnl  were  used  aa  in  Stoletow's 
experiments.  The  primary  current  was  measured  by 
means  of  a  tangent  galvanometer  in  which  1,  3,  9,  27, 
or  48  coils  could  be  brought  into  operation  aocoruing 
to  the  sensibility  required.  The  induction  current  in 
the  secondary  was  measured  by  the  swing  of  a  Thom- 
aon's  f^vanometer  fitted  with  a  heavier  needle  than 
uBu^.  The  indications  of  Uiis  last  were  reduced  to 
absolute  measure  by  taking  die  swing  caused  tam- 
ing over  a  horizont^  ooU  tn  known  area,  inserted  in  ita 
circuit,  so  as  to  produoe  the  full  indud4on  eomnt  da« 
to  the  earth's  vertioal  force.  In  order  to  obtab  the 
total  indnoed  magnetiiatum  the  primary  current  wai 
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reversed.  To  obtun  the  permanent  magnetism  it  was 
rimply  broken ;  thia  gives  the  part  of  the  mduced  mag- 
netasm  that  diisappears  with  the  indudng  foroe  (tem- 
porary magnetimi  Rowland  calls  it) ;  subtracting  this 
&om  the  total  magnetization,  we  get  the  permanent 
magnetization.  Oue  was  taken  in  these  experiments 
always  to  work  with  magnetizing  foroea  of  ascending 
magnitude,  aa  it  was  found  that  toe  effect  of  any  force 
is  cmndaably  modified  if  a  greater  force  has  previ- 
onsly  acted  on  the  bod^,— in  other  words,  that  the 
magnetic  permeability  of  iron  or  steel  is  much  affaoted 
pre-existing  permanent  magnetism.  This  fact  raises 
an  objaotion  to  the  rin|;  method ;  for  permanent  mag- 
netization in  a  ring  is  not  eanly  discoverable,  and 
would  give  it  a  one-sidedness,  so  that  a  magnetizing 
fotoe  would  produoe  much  more  alteration  when  ex- 
erted in  one  direbtion  than  it  would  when  exerted  in 
the  other.*  Rowland  publishes  about  thirteen  different 
taUee,  relating  to  rings  of  iron  and  steel  in  different 
atatee,  and  also  to  nickel  and  cobalt,  under  different 

>  A  method  swgeated  by  Klrohhog;  ^tgg.  Aim.,  Xiglid.  v.,  1870. 

«  awibn^uSjWL  Moff.,      48,  p.  886 ; «]»  abote,  p.  887. 
▼OL.  XT.-aM 


conditions  aa  to  temper,  magnetization,  uid  so  on ;  the 
reeulls  for  cobalt  are,  however,  held  to  be  less  satisfac- 
tory thim  those  for  iron  and  nickel,  for  a  variety  of 
reasons  which  he  assigDS. 

In  treating  his  results  graphically,  two  methods  are 
followed.  In  the  first  the  magnetic  induction  9  is 
tJotted  against  the  magnetizing  foroe  |$  aa  absdssa. 
figure  ^  shows  the  curve  obttuned  in  this  way 
from  one  of  his  tables.  In  the  seoond  method  (1)  the 
permeability  *  is  plotted  against  the  magnetic  induc- 
tion 9i  or  (2)  susceptibility  x  is  plotted  against  the 
intensity  of  magnetization  |.  Either  variety  of  the 
second  method  leads  to  a  curve  having  the  general 
form  shown  in  figures  35  and  36. 

The  curves  obtained,  whether  for  w  and  9,  or  for  x 
and  1,  fall  very  rapidly,  and  ultimately  to  all  appear- 
ance almost  straight,  towards  tiie  axis  of  9  or  3.  This 
suggests  that  9  or  I  or  both  readi  a  maximum 
when  1^  is  increased  indefinitely.  Supposing  auoh  an 
increase  of  '$  possible,  Uie  question  arises  as  to  whidi 
tt  is  tlwt  actually  reaches  a  maximum.   Most  experi- 
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nflBtan  Mem  to  aaBome  Uut  3  does  bnt  it  moat  be 
ranmdud  that  this  ia  amply  an  usumptun.*  Serenl 
delicate  pcnnta  of  great  pb]«oal  intexeit  mic^  be  dia- 
miinnH  fam,  Irat  it  will  be  auffident  to  refer  the  reader 
to  the  introdnotaon  to  Roiriand'a  apoondjnper. 

The  general  oohoIusodb  to  be  diavn  nam  them  bz- 
.  perinenti  an  as  follom : — 

Q^oBnX         ^*  Themagnetiapropertie8ofm)n,iii<^el, 
eoneia-      and  oobalt  at  ordinal  teaiperatures  differ 
in  degree  bnt  not  in  ooality. 
2.  Aji  Uie  Tn*e»<«*j«"g  fiuoe  P  inereaaes  from  0  ap- 
WBida,  the  pennealulily  of  iroUt  nidEel,  and  oobalt  in- 
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S.  The  corre  showing  the  reUtioo  betveen  *  and  J, 
or  b^veen  »  and  u  of  nuh  a  form  that  a  ^^iamfttnr 
can  be  drawn  Imeoling  ehcHrda  paralld  to  the  axis  «f 
j  or  9,  and  its  equation  is  approTimately 
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creases  until  it  reaches  a  maximum,  and  after  that 
dimioishea  down  to  a  Tery  small  Talue.  The  maxi- 
mum valn^  is  reached  when  the  metal  has  attuned  a 
magnetization  of  from  .24  to  .38  of  the  maximum. 
The  foUowine  table  will  give  some  idea  of  the  order  of 
the  magnitudes  involved ;  denotes  the  permeability 
for  9  0,  the  maximnm  permeability,  and  jp^  the 
force  for  which  it  occurs.  In  some  cases  the  actual 
mfiTiniTifn  is  Kiveo,  lu  otfaor  oaMB  simpIy  the  greatest 
recorded  in  the  tables  of  experimental  reeultSi  and  the 
values  of  9  are  stated  rooghly ;  stziotaocuiacy  iaof  no 
consequence,  owing  to  the  gnat  variabiUtif  <n  all  the 
majniitades. 

The  smallest  permeabilities  (for  large  forces)  ob- 
served were — ^for  iron  258,  for  1  =»  64 ;  for  steel  246, 
for  i  =  48  ;  for  nickel  41,  fi>r  9  ~  131 ;  for  oahdt  65, 
for  1=147. 

t  All  tbe  mora  M  ttat  U  has  beeo  Jbntid  ^tamt  wparimntin 
that  the  caiTe(KX)  aetDally  baa  a  pdntof  InfiectlooHid  booomaa 
convex  to  the  ana  of  1  fijr  veir  1«we  nivm  <rfX. 

■  BaoT,  WlaLAnm.,a.^m,\6tO,lbMa  nmaflBidttialthalirtait 
■Itrof  magnetlaatloncomapoitdlMrtothOTnaTlinnm  neimeaWlity 
aiiiHin  to  be  about  the  Baine  Ibc  dUbrant  anti  ofioft  uob:«a.  ftw 
twoctftheellipMldsor  VoDQuintia  leUluait  tafiUandlW;  for 
Bttaetow^irli«,6»;fbrBaiir^ili»,M(l.  It  would  nem  that  It  la 
■ndi  bVkVlbr  <taal,  Jndstng  tvBowlsod's  tabln. 


where  y  J  or  Si  «*i ^4  BJ)  an  oon^ 

fltanta. 

4.  If  a  DMtal  is  permaoeotly  magnetized,  its  peniMk 
lalit^  is  leas  for  low  mwnMtizinx  fones,  but  is  unalteisd 
for  nigh  magnetizing  loioes.  Tliia  apidies  to  the  per^ 
manent  state  finally  attained  after  several  reversals  of 

he  magnetizing  force ;  but  if  we  strongly  magnetize  a 
jf  Ear  in  one  direction,  and  apply  a  weak  magnetii- 
A  ing  force  in  the  opposite  direction,  the  change 
of  magnetisation  will  be  very  great 

5.  Iron,  nickd»  and  cobalt  all  probably  have  a  maxi- 
mum of  magnetization,  although  its  exist- 

ence  can  never  be  entirely  estaldished  by  int^jS^Sr 
experiment,  and  must  always  be  a  matter  neMaadof 
<if  inference.   If  such  a  mazinmrn  exists,  Sgg|*^**' 
then  at  ordinary  temperatures  it  will  be 
roughly  as  follows 

Vat  iron  whea^  =17,500,  or  when  |[»180O; 

For  slekel  wksn  S  —  O^SM,  or  when  f  >=4M; 

For  cobalt  when  g  =  10,000,  or  when  |  =  800.» 

6.  The  permeability  of  any  metal  depends  on  die 
quality  of  the  metal,  on  ^e  amount  of  permanent 
magnetization,  on  the  total  magnetization,  and  on  the 
temperature. 

7.  The  permealMlilty  of  nickel  and  cobalt  vaiies  very 
mnc^  with  temperature.  In  nickel  for  a 
moderate  amount  of  magnetization  the  per  tnipeiMm 
meability  increases  with  nae  of  tempera- 
ture, but  for  high  ma^etization  it  decreases.  This  ifr 
very  well  shown  in  fig.  36,  where  the  permeability 
curves  for  15°  C.  and  2:^0°  C.  intersect  each  other.  In 
cobalt,  on  the  other  hand,  the  permeability  appean  to 
be  always  increased.  The  penneaUUty  of  iron  la  not 
much  anected  hf  moderate  ebangea  of  temperature. 

8.  Hie  T"i^«^*"TTi  of  magnetisatioa  w  iron  and 
nickel  decreases  with  rise  d  tdmpwattne,  at  least  be- 
tween 10°  C.  and  220°  C.,  the  firat  very  aknrly,  the 
seocmd  voy  nqiidly.  At  220^  0.  the  maximiim  ton 

■  The  ifiaTr*—!*^  of  magnattiatlon  tat  aoft  Iiob  wia  •~'-"'"*~^ 
ftom  the  obHFvatloiu  of  varloua  ezperimenlen  by  Tm  WalleB- 
hatai\W1m,Ber.,lse$:mI^.Anm..exxxwi.}.  HefliiailCT^er 
tberebr,  for  tbe  mazimom  Intenattrpf  magnaHiallan.  MSMk 
viam  Rowland'*  nuhlcal  method  (wim.  Sir-  1874),  had  Amid 
MOD.  Prammo(ineijl»iL,xlll.,l881)tWtioliailbliiu«AfafltaaI^ 
obntred  an  lotensltr  of «  mnoh  aa  amolaed  tbe  enrre  ftr 
cand  J,aQdfi»uid,  ID  agreement  with  HanboerXmod.  JMbl»  v^ 
1881 },  that  there  la  a  poiniof  tolleotion  aboot  $  —  190O :  taUnf  ™> 
lalo  Moount.  he  flnda  lor  tbe  maMtmnm  valna  of  |  17KV  aaa 
mean  of  ranilU  rarrliiK  between  1730  and  t7S&  Flan  a  leaolt  ot 
Weber**  (Pff.  UaatbaL,  p.  57t)  he  calculate*  the  ralne  ITST. 

For  the  maxlmam  permanent  magnetttatkm  of  iteel,  Wabav 
(Ha.  d.  Uaa.  Ver^  18*0)  giT«B  SI4  (oonuoon  «eal  mavneO;  Vm 
Walteohofen  IPeig.  Aim,.  1871)  8M  Mtm  hacd  wolffam  staal): 
Scbneebeli  (WledrOalv.,  Bd.  11.  j  8DB)B7to  Onfaewlnr  needlai  » 
to  66  mm.  long  and  Jt  mm.  thloi),  and  TBS  to  SB  (Indtant  namtljn 
l«8tt>210mra.laDBaiid.88tol.7»iBm.thtok).  Itmuatbeiewiim- 
bered  that  the  mazimom  of  perHanmi  magnettntlon  wUeh  a 
body  can  attain  ii  eaaentlallj  eondltioDBd  l^ltilbiin:  dnoetiMl 
mora  elongated  the  Ibrm  the  lea*  the  demagnatUnc  ftm  aMag 
Item  the  existing  nagnetUatbrn. 
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The  lesearohea  of  Stoletow  and  Bowland  have  un- 
dooltfedlj  made  olear  the  main  phenomena  of  magnetio 
iDdootioD  ;  but  in  so  diHng  they  have  raised  a  hoet  of 
other  qu^iona  Trhich  have  not  as  ^et  been  setUed. 
There  is  no  lack  of  recent  work  beanng  on  thrau,  but 
it  would  be  a  difficult  matter  to  give  Bucdoctly  a  ooni- 
plete  aooouDt  of  the  ooadoffloos  arrived  at  The  re- 
soItB  of  the  different  ezparimenterB  are  not  seldom 
contradictory,  and  the  cinamBtances  of  expeiim«it  are 
often  so  oomplicated  tliat  mticasm  with  the  Tiew  of 
TCOondfing  man  seems  faopdeas  in  the  meantime. 
While,  toenfoe,  we  a^ah  give  a  fUrly  oomplete  list 
of  the  literahire,  the  reader  must  not  expect  in  ^is 
artide  an  exhaostiTe  analysis  of  the  different  memoire 
tbat  have  recently  appeared.  Any  remarks  we  shall 
nuke  have  diiefly  for  tbeir  object  to  call  attention  to 
the  prominent  questions  that  have  been  rused  by  the 
diffOTBDt  woricers. 

Bieoke'  made  a  series  of  experiments  on  ellipsoids  of 
Ixperimenta**^  iron ;  he  expresses  his  results  in  terms 
wtthelliiv  of  pthe  magnetixation  fuDOtlon  for  asphere, 
and  finda,  as  he  ought  to  do,  that,  for  a 
oonmderaUe  range  ofratneB  of  ^e  magnefr- 
l|taimnL  iwag  force,  p  is  apiwDpriately  eonatant.*  In 
*^  poinfe  of  foot  this  method  of  representation 
is  bad,  for  tk»  anality  of  metal  tmiy  b^ins  to  affect  p 
about  the  fonrui  or  fifth  decimal  place.  Similar  ex- 
perimentB  on  spheres  and  ellipsoias  of  soft  iron  were 
made  by  Fromme and  a  very  extensive  series  by  A. 
Ll  Hob*  on  ellipsoids  of  iron  and  steel,  in  which  he 
givefl  tables  and  ourves  showing  the  values  both  of  p  (to 
a  large  number  of  decimals)  and  of  < ;  and  the  values 
of  the  temporary,  permanent,  and  vanishing  magnet- 
inus  for  a  oonsiderable  range  of  magnetizing  forces, 
Hie  results,  although  wanting  in  regularity  ana  smooth- 
Bees  for  die  harder  kinds  m  itetd,  agree  in  the  main 
with  those  of  Stoletow  and  RowlBod.  Hide  enters 
lugdj  in  Ais  and  in  a  former  papcH  into  specolations 
eonceming  the  effect  of  the  molecular  stmotnre  of  the 
Bietal  npon  its  magnetie  properties. 
Rdattng  more  partioulorly  to  the  phenomena  of  the 
permanent  and  temporary  magnetixation 
of  steel  we  have  important  memoirs  of  re- 
cent date  b^  Bouty,  ^t>mme,  and  Auerbach.  Bouty's 

gapers,'  besides  copious  references  to  the  general 
cerature  of  the  subject  and  interesting  critical  discus- 
sions of  magnetic  theory,  contain  the  results  of  careful 
investigations  as  to  the  permanent  magnetization  at- 
tained oy  rej>eated  applications  of  magnetic  force  un- 
der Tarioiu  dicomstanoes,  and  verifioationa  of  the  for^ 
mnlss  of  Onen  for  the  magnetio  distribution  in  thin 
needles  and  cylindrical  bars  of  steel  Two  points  as  to 
his  methods  are  worthy  notice.  He  employs  a  veiy 
simple  method  of  measuring  the  magneUo  moment  of 
Meuiire-  fO"^  pieces  of  steel :  a  small  needle  of 
Biait  of  moment  m  attached  to  a  stiff  stem,  which 
■>aaU  carries  a  mirror,  is  freely  suspended  and 
allowed  to  come  to  rest  in  the  magnetic 
meridian ;  the  needle  vhose  moment  x  is  to  be  mea- 
snred  is  then  inserted  into  a  tube  fixed  to  the  stem  with 
its  axis  at  right  angles  to  the  former  needle.  The 
deviation  a  of  the  compound  system  being  measured  by 
means  of  a  mirror,  we  have  x='m  tan  a.  He  studies 
the  magnetic  distribntion  in  very  thin  hard  needles  fay 

,  ^    .  the  method  of  rapture,  finding  that,  if  the 

^  needle  be  onefolfy  broken,  so  that  the  dis- 
tortion or  shock  caused  by  the  bending  does 
mot  extend  far  from  the  p<Hnt  of  rupture,  the  ma^etic 
monent  of  the  diffiennt  parts  is  Htt^^if  at  all,  afieoted. 
9ar  thidEsr  magnets  he  uses  the  twdinaiy  mrthod  of 
deflection. 

'  Pom.  Anm.,  cUl.,  18TS.  Thli  ptperoontalM  alio  soma  nniti 
aa  to  toe  permanent  magnetism  of  ■oftlioD. 

*  Pm.  ^fM.,  Brgbd.  vUl.,  U77. 

•  J^.  Aim.,  elL,  UTS.  ^  _ 


Bouty  found,  in  agreement  with  Hermann  Sdudl 
and  Frankenheim,*  that,  alUioufh  the  con-  . 
tinxied  application  of  a  -ma^netiung  ftxtoa  ^^^d 
doee  not  increase  the  resulting  permtnoit  miami^ 
magnetuatioD,  the  rmtitum'  of  ita  applioa-  S^g^ 
tion  wilL  He  finds  for  the  magnetto  mo- 
ment  y  of  a  thin  needle  paned  x  times  through  a  mag- 
netising spiral  the  formula  y  =  A  -  Bfx^  where  A  and 
B  are  constants:  e.  g.,  in  one  case,  A  =  67.78,  and 
B»==6.32.  The  ratio  Ay(A-B),  that  is,  the  ralao  of 
the  moment  attained  by  an  infimte  numnar  of  apphca- 
tioQS  of  the  magnetixiug  fone  to  that  attained  by  one. 
decreases  as  the  force  increases  \  on  the  olhar  hand,  if 
be  the  force  required  to  produce  by  a  ein^le 
application  the  same  effect  as  a  produces  by  an  infinite 
number,  he  finds  the  ratio  B/fB.  furiy  constant^  (vix., 
from  1.060  to  1.065  in  his  best  experiments)  for  raluee 
of  R  ranging  from  10  to  42.  In  certain  oases  where 
the  magnetization  was  effected  by  induced  enneats,  he 
finds  the  formula  y  ~  A  -4-  B  (1  -  e~*")  to  nqtnsent 
the  reeults  better. 

He  fomid  Uiat  Qieen's  formnK 


wheia 


fivtng  the  moment  of  a  cylinder  of  length  x  and 
iameter  a,  was  suffioently  aoonrate  both  for  tempo- 
rary and  for  permanent  magnetism,  and  for  haid  or 
soft-tempered  steel,  whether  saturated  or  not,  provided 
the  bars  were  in  a  virgin  condition  before  magnetizaF 
tion.   For  example,  m  a  saturated  bar  of  son  steel 

ia  =  7  mm.),  for  the  temporary  magnetism  A  =  4.081, 
{ =  1/7.142;  for  the  permanent  magnetism  A«=  2.34, 
B  =  1/17.857.    In  a  non-saturated  bar  of  soft  steel 
10  mm.),  for  temporary  magnetism  A  =  .9966, 


=  1/7.142;  for  permanent  magnetism  A=.723, 
B  =  l/l7.857  ;  so  that  B  is  independent  of  the  mag- 
netic force.  With  hard-tempered  bus,  A  was  leas, 
both  for  temporary  and  permanent  magnetism,  than 
with  soft;  bars ;  B  was  independent  of  the  magnetizing 
force  for  temporary  magnetism,  bat  increasedTfor  per^ 
manent  magnetism  with  lar^  magnetising  forces.  He 
calls  the  magnetic  distribution  long  or  short  aooradiiw 
as  B  is  small  or  great,  and  explains  the  phenomena^ 
demagnetized  or  remagnetized^  bars  by  the  superpod- 
tion  01  long  and  short  aistnbutions.  His  final  conclu 
sion  is  that  there  is  a  greater  independence  between 
permanent  and  temporary  magnetism  than  is  usually 
admitted ;  and  he  starts  a  theoiy  that  magnetic  bodies 
are  composed  of  a  mixture  of  two  kinds  of  magnetic 
molecules,  one  kind  retaining  all  the  induced  magnet- 
ism, the  other  wholly  devoid  of  coercive  force. 

It  is  obvious,  from  the  results  of  Wiedemann,  Frank- 
enheim,  and  Bouty  just  alluded  to,  that 
the  assumption  made  in  the  mathematical 
theory,  that  the  efieeb  of  a  magnetizing 
force  is  independent  of  the  previous  magnetic  history 
of  the  body,  is  not  even  a  fint  approximation  to  the 
actual  bruut.    It  becomes  a  matter  of  importance 
therefore  to  study  the  modification  in  the  induced 
magnetism  corresponding  to  any  force  produced 
the  forces  that  have  preceded  it   This  effect  has  been 
called  hy  German  experimenters  the  magn^  c^Ur- 
tsff'ect  (Magnc^he  Nachwiri^nng).     Fromme  and 

T  Pogg.  Am.,  cxzlll.,  1864. 

■  In  a  veiT  Interesting  paper  (ffA  Jfiv..  UN  and  1870)  deallna 
with  certain  pbenomena  or  Indoced  cnrrenli.  Lord  Raylelgh  tn- 
^dentaUf  amveii  at  the  conclusion  that  the  macnetlxlng  finroa  of 
a  current  depends  on  lie  maxlmam  IntenoltT  more  than  oo  Iti 
duratloiLOr<mthewluiIequaiitltyofeIectilciqrttiatpMnB.  This 
otonrvatlm  haa  an  Important  bearing  on  oertun  expertanenta  of 
Boo^aeto  the  eSfect  of  the  **  extra  cnrrent,"«luOii  It  doea  not 
Mem  neceewTT  to  mention  beie. 

*  This  conclunon  la  not  In  agreement  with  the  leBolta  of  Fromme. 

»Thefomtila«  — b(i— «~*')waa  need  by  Qutalet  tOt  the 
mom«nt  Indoaaa  In  a  ateel  tiar  by  rabUng  U  •  tlaua  irtlh  a 
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Anarbaoh  have  recently  oocap<idd  themBelveB  with  this 
ra^ecA,  and  it  ma^  be  of  some  interest  to  the  reader 
to  indicate  a  few  ot  their  oonclusioDS. 

In  his  first  paper*  Fromme  ezperimenta  with  rota- 
tional  ellipsoidfl  of  son  steel,  tmng  partly 
the  method  of  Weber.  Thalto,  andRie^e, 
partly  the  ordinary  method  of  deflection.  He  found, 
m  the  first  phtoe,  that  the  generalised  theory  of  mag- 
netic indootion  was  applicable  for  valius  of  p  Taiying 
£rom  .0061  to  .132,  «  decreasing  between  these  limits 
firan  23.5  to  8.68.  He  attempted  to  find  the  maxi- 
mum force  for  whioh  permanent  magnetism  first  ap- 
pears, and  fixes  it  with  some  reserve  at  from  .2  to  .3.' 
The  curve  which  he  indicates  for  the  temporary  mag- 
netization of  soft  steel  has  two  points  of  inflection. 
beiuB  first  concave  to  the  axis  of  then  convex,  ua 
finaJly  concave  asain. 

He  confirms  the  observation  of  Frankenheim  that 
repeated  applications  of  the  magnetizing  force  increase 
the  permanent  magnetization  up  to  a  certain  limit,  and 
finds  that  when  diat  limit  is  reached  the  body  behaves 
towards  all  smaller  forces  having  the  same  direction  as 
if  it  were  devoid  of  ooenuve  force.  Experimeuting  on 
ellipsoids  permanmtily  magnetised  in  this  w»r,  he 
found  the  mathemi^ioal  theory  of  Eirohhoff  to  be  in- 
applicaUe,  it  bong  impossiUe  to  fit  the  results  obtuned 
with  the  different  ellipsoids  together;  and  the  dis- 
crepancy  was  greater  with  the  softer  than  with  the 
haraer  steeL  For  forces  that  are  not  sufficient  to  alter 
the  permanent  magnetization,  «  decreases  with  de- 
creasing force,  aa  is  the  case  with  soft  iron,  so  long  at 
all  events  as  the  forces  are  not  very  great ;  and,  again, 
for  such  forces  the  vanation  of  k  is  more  r^^uar  the 
greater  the  permanent  magnetization. 

The  number  of  impulses  required  to  saturate  with 
pramaqent  magnetism  was  greater  the  greater  the  ratio 
of  moment  of  saturadon  to  the  initial  moment,  t.g. , 
greater  for  hard  than  for  soft  steeL  It  was  found,  in 
extension  of  a  result  of  Frankenheim' s,  that,  if  U  be 
the  original  moment,  Ri  that  produced  by  one  and  R 
that  produced  by  an  infinite  number  of  impulses  of  the 
the  magnetizing  force,  then  (U  +  Bi)AU  +  B)  is 
tolerably  constant;  but  Ri/R  decreases  with  increas- 
ingmagnetizing  force. 

With  reference  to  the  non-permanent  magnetism  of 
a  bar  repeatedly  magnetized  by  the  same  constant 
current,he  concludes  from  his  researches  that  it  dimin- 
ishes, but  in  such  a  way  that  the  total  induced  mag- 
netism remains  constant, —so  that  what  is  lost  in  non- 
permanei^  is  guned  in  permanent  magnetism. 

In  his  second  pap»'  Fromme  expeiimentad  both 
with  iron  uid  with  steel  cylinders,  pointed  at  the  end, 
of  lengths  varying  from  140  to  220  mm.,  and  of  thick- 
nesses from  1.5  to  8  mm.  The  method  of  deflection 
was  used,  the  effect  of  the  magnetizing  spiral  itself 
being  compensated  by  an  auxihary  spiral  suitably 
placed.  The  cores  were  carefullv  introduced  into  the 
spiral  after  the  current  was  established,  removed  be- 
fore it  was  broken,  and  then  replaced  when  the  per- 
manent magnetism  was  determined. 

In  the  following  exbract  from  his  concluuons  T.  de- 
notes the  total  induced  magnetization,  R*  the  whole 
r^dual  or  permanent  magnetization,  Vn  the  non-per- 
manent or  vanishing  magnetization,  after  n  impuJaos 
of  a  given  magnetizing  force,  the  suffix  being  dropped 
when  the  number  of  impulses  is  not  in  question,  and 
replaced  by  go  when  the  number  is  so  great  th^ 
further  inoreamng  it  no  alteration  in  the  effect  u 
produced. 

A  constant  force  greater  than  all  preceding  induces 
a  T  which  varies  with  successive  impulses, 
sometimes  increasing,  sometimes  decreas- 
ing. If  a  bar  previoufdy  heated  white  hot 
be  subjected  to  a  large  force,  successive  im- 
pulses usually  give  a  decrease  of  T.  If, 

IT.  Aim.,  Ei^bd.  tU.,  1876. 
■  SonrcooflnningHaxwell'icoiiclaiiloiuftomfalsmodUlcatlon 
of  Webeft  theory  of molecular  nuimeis,  SL.  and  Jfitf..  T(d.  U.  I  M&. 
Jim.,  iv- 1878.  — •  - 
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however,  the  force  is  preceded  by  one  somewhat 
smaller,  successive  impulses  usually  ^ve  an  in- 
crease. It  depends  merely  on  the  msfnitude  and  the 
number  of  impulses  of  the  preoedtnc  roroe  P  whether 
the  repeated  impulses  (^afoioe p  wulgiTe  an  innrnss 
ing  or  a  decreasing  T. 

R  always  increases  with  sucoesuve  impulses  imtil 
the  limit  is  reached,  and  alwajrs  &6tw  than 
T;  hence  increase  of  B  and  aeeraase  of  V 
go  hand  in  hand;  the  magnitude  <tf  this  Sfnc~^^ 
increase  depends  on  P  and      and  i^h 
proaohes  zero  with  P  -  p. 

In  order  that  the  action  of  a  force  p  may  not  bs 
influenced  by  the  a^r-effect  of  smaller  forces  preoed- 
ing  it,  it  must  he  applied  so  often  that  its  riirther 
application  ceases  to  increase  R  When  saturation  for 
R  IS  thus  reached,  Uion  T,  B,  and  V  have  the  Taloes 
oorrespomUng  to  frequent  impalaes  ttf  p  for  a  fresh 
bar. 

Ri/Booi  Bt/Boo,  etc.,  all  starting  from  uni^,  de- 
crease as  the  force  p  increases  from  zero,  diver^ng 
more  and  mora  until  they  all  reaeh  minima  for  the 
same  value  of  p ;  they  then  oonvwge  again  towards 
unity,  whioh  they  all  reach  at  the  maximum  of  per^ 
manent  magnetisation.  The  values  of  p  corresponding 
to  the  maxima  of  Boo/pi  ....  BJp>  IWp  are  in 
asocmding  order  of  ma«mtude,  and  the  first  of  than 
is  iJie  vuue  corresponding  to  the  minima  of  Bi/Baot 
R^Qo,  eto. 

What  was  stated  for  Ri/Boo.  B^oo,  etol,  holds 
woid.  for  word  for  Ta,iT,,  Too^«  etc.  Hence  the 
decrease  of  T  is  conditioned  solely  by  the  increase  of  B ; 
BO  that  it  would  appear  that  the  att«r-effeot  of  a  pn- 
oeding  force  P  depends  on  the  R  whh^  it  produces. 
It  would  Uierefore  be  more  correct  to  say  that  the 
after-effect  depends  on  r  -  B  than  to  ^ 
pends  on  p  -  P. 

When  a  bar  has  been  magnetized  by  any  foroe  P,  all 
tma&er  suoceedtug  forces  leave  R  unaltered,  yet  by 
repeated  impulses  of  p  (<  P)  T  decreaaes  until  it 
reaches  a  cert«n  limit  We  may  repott  the  proceea 
as  often  as  we  please  by  always  beginning  with  a  new 
application  of  a  laiger  force  P ;  if  we  vary  P,^  keepii^ 
p  constant,  Ti,  T,,  etc,  vary,  but  the  linut  Tgo  is 
ali^ays  the  same.  In  these  experiments  it  was  indif- 
ferent whether  a  few  seconds  or  several  hours  eluwed 
between  the  applications  of  P  and  ^ ;  time  had  no 
influence  on  the  vanidiing  of  this  spe(»es  y  ^ 
magnetic  aftereffect  Cm  the  otiber  hand,  Bft«Sb£ 
several  impulses  of  the  greater  force  gave 
no  more  after-effect  than  a  single  impulse,  of  what- 
ever duration.  IfNdenotethe^ter^neetofagreaCor 
force  F  upon  the  a^ion  of  a  smaller  p,  the  law  <tf  the 
phenconenon  is 

where  e  is  a  constant  and  a  and  6  are  constant  poative 
numbers,  h  being  a  proper  fraction,  and  a  possibly  very 
near  unitv.  Iliis  ot  course  gives  N  =  0  for  p  =  0  and 
forp  =  Jt,  and  gives  a  maximum  value  <tf  N  fbraome 
value  of  p  between  0  and  P. 

The  interposition  of  a  force  P'  between  P  and  p  in- 
creases the  after-effect  if  P>P,  diminishes  it  if  Px;P ; 
and  this  holds  irrespective  of  the  ^pi  of  P^- p. 

If  we  denote  by  &  tfae  siuoeptilulity  of  a  sflbotM 
body  for  vanishing  magnetism  (V)  induced 
by  any  force  p,  the  question  arises  how  far 
t^  is  influenced  by  the  permanent  magnetism  B  in- 
duced \is  preceding  greater  forces.  Jamm  holds  that 
k  is  approximately,  and  Chwolson  that  it  is  absolutely, 
independent  of  su<ui  permanent  magnetism.  Fromme 
finds  that,  when  a  foroe  p,  capable  of  itself  producing 
a  permanent  magnetism  r,  acts  on  a  bar  already  po»- 
seasinga  permanent  magnetism  R>r,  then  ft  is  in- 
o-easra  (by  the  presence  of  B)  if  B  -  r  is  small,  but 
diminished  when  R  -  r  is  great*  The  aftereffect  fi» 

*  Tbeae  conclusioui  an  in  ureement  with  the  ivmitti  of  H» 
wis  obtained  from  ezperimenta  on  the  lonaitaaliMl  aud  einaUz 
BiagnetljatloQ  of  iniu  tubei,  An.  Jm  dn.  1875. 
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small  totceap  may  therefore  be  either  inorease  or  de- 
erease  of  k ;  but  for  large  forcee  p  it  is  always  in- 
CDceaee. 

At  the  oondnfflon  of  his  ijaper  Fromme  points  out 
the  contrast  between  magnetic  and  elastic  after-effect, 
and  dwells  apon  the  analogy  betweeo  his  resnlUi  and 
those  of  Thalto'  amoeciiiiig  die  limits  of  elastidty  in 
solid  bodies. 

The  experimeotal  method  foQowed  by  Auerbach* 
AoMbadL  iiiuob  the  same  as  that  of  Fromme, 
except  that  the  core  was  left  in  the  magnet- 
ini^  spiral  danng  the  make  and  brnk  of  the  current. 
The  core  was  generally  a  hollow  <7linder  of  soft  iron 
148.1  mm.  long,  17.8  mm.  in  diameter,  1.6  mm.  thidt, 
with  end  plates  1.5  mm.  thick.  He  distin^niishes  two 
kinds  of  magnetic  after-effect.  The  first  kind  consists 
in  alt«iution  of  t^e  magnetization  of  the  body  daring 
the  acdon  of  a  constant  force,  or  after  it  has  ceased  to 
act.  Hie  second  kind  is  that  already  mentioned,  in 
wUcfa  the  action  of  any  force  is  influenced  preeed- 
ing  forces.  It  is  this  second  kind  of  aftereffect  that 
is  aeah  with  in  the  paper  from  which  we  are  quoting. 

'The  leading  peoofianty  of  his  view  of  the  phenome- 
non is  the  intaroduction  of  the  force  tero,  both  as  s  pre- 
ceding and  as  a  final  force.  The  ftandamental  prin- 
d^b  bud  down  is  the  following : — 

Wtoi  the  foroe  j?,  which,  fallowing  immediately 
Htoseneni  *ft*r  the  foroe  0,  would  produce  a  mog- 
UwoT  Biter-  netization  T«,  is  preceded  by  a  seriee  of 
foroesPi.Pi, .  .  .  .  P»,  the  magnetization 
which  results  is  T,  differing  from  To  by  an  amount  N 
called  the  after-effect   N  is  wholly  determined  by  the 
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'  Fie.  87. 

first  of  the  preceding  forces  P*,  whioh  is  such  that  all 
the  finoei  that  act  brtween  Pa,  and  p  lie  in  magnitude 
betwem  P»  and  0. 

This  general  law  is,  howerw^  subject  to  exceptions. 
For  example,  let  the  whole  senes  of  forces  acting  be 
Pii,  pt  P*,  p  (evidently  an  extreme  ease),  then  experi- 
enoe  shows  uiat  neither  Tm  nor  Tt  is  the  resultinff 
magnetization,  but  something  intermediate,  much 
nearer  to  Tut  however,  than  to  Tt.  In  order  to  obtain 
a  force  P*<p  must  be  interposed  before  F» :  even 
then  the  magnetization  varies  a  little  with  Po,  but,  If 
the  stationary  condition  for  Pt,  p  be  established  by 
ahemating  PbJ>  manv  times  after  applying  Po,  thus  Pm, 
Pi  P«,  Pfc  p,  Pt  IVpi  •  .  •  .  the  nmit  is  found 
to  be  independent  of  Pt,  and  u  held  to  be  the  true 
value  of  ±9. 

In  this  way,  for  a  ^ven  p,  T  can  be  determined  as  a 
fbwrtion  of  P.  It  b  necessary,  however,  to  s  ttend  to  the 
fiAowiiig  prindple,-7-that,  of  two  preceding  foroes  lying 

Ann,,  cxzlv-iISBS. 
~  jbm^  xlv.,  IsSL 


in  ma^tude  on  different  eides  of  p,  the  second 
determines  the  after-effect  exduaively  only  when  it 
differs  more  from  p  than  the  first;  in  other  cases  botli 
contribute  to  the  after-effect ;  in  no  case  does  the  fint 
exclusively  determine  the  aiW-effeot.  In  Uie  case 
where  both  preceding  foroes  lie  on  the  same  ude  of  >>* 
the  exceptwns  to  Uie  general  law  are  far  less  maikea ; 
only  where  the  second  force  is  vety  nearly  equal  to  p 
does  it  exercise  a  disturbing  influenceon  theaitereffecfc 
of  the  first 

The  process  used  for  obtaining  T  as  a  function  of  P, 
for  a  given  p,  say  10,  is  therefore  to  cause  the  influ- 
encing forces  to  utemate  vrith  the  influenced,  the  suc- 
cession of  the  former  being  such  that  the  one  preced- 
ing p  always  differs  less  from  p  than  the  one  following. 
The  stationary  condition  is  supposed  to  be  established 
for  each  pair  as  above  explained;  e.g.,  starting  With 
P=  11,  the  series  might  be  11,  10;  8,  10,  13,  10,  6, 
10,  16, 10,  4, 10,  etc  In  this  way  Tu,  T*  Tu,  eta, 
can  be  d^wmined. 

When  the  values  of  T  are  plotted  against  the  values 
of  P;  the  curves  corresponding  to  different  values  of  p 
have  all  a  similar  character  (see  figure  87). 
They  confflst  of  two  congruent  parts  lying 
on  the  two  sides  of  a  point  of  infiection, 
whioh  is  the  only  point  that  has  any  marked 
character.  To  the  right  of  the  mflection 
the  concavity  is  towards  the  axis  of  P,  to 
the  left  in  the  opposite  direction.  The  in- 
finite branches  appear  to  approach  asymptotes  parallel 
to  the  axis  of  P.  ^  The  abscdssa  of  the  point  or  infiec- 
tion  for  any  particular  curve  p  is  P  =  p ;  the  ordinate 
is  which  may  be  «dled  the  normal  magnet- 
ization corresponding  to  p  when  p  alone  has 
acted  before.  This,  of  course,  is  an  ideal  ease ; 
but  a  process  is  in^cated  for  determing  T^  di- 
rectly.* The  dotted  curve  in  the  figure  is  the 
curve  of  normal  magnetization,  whose  ahnissa 
and  ordinate  are  p  and  Tp. 

From  the  symmetry  of  the  curves  represent- 
ing the  after-effect  Auerbaoh  concludes  that  the 
afureffect  of  forces  on  opposite  sides  of  p  as  to 
mfwnitude,  and  equidiffereut  fVom  it,  is  equal 
and  opposite,  and  ascribes  the  fdlure  to  observe 
the  aftereffects  of  forces  smaller  than  p  to  the 
interpostion  of  the  foroe  zero.  He  further 
oondudes  that  the  after-effect  depends  in  the 
same  way  on  P-p  as  Tp  Spends  on  p. 

There  is  one  of  the  curves  of  uter-effect. 
that,  viz.,  for  p  «  o,  which  has  a  spedu 
meaning.  It  is  clearly  the  curve  of  permanent 
or  residual  magnetism,  which  is  thus  in  Auer- 
bach's  view  a  particular  case  of  after-effect 
To  it  we  can  apply  the  general  rule  given  above, 
subject  of  course  to  like  exceptions. 

It  wocdd  be  premature  to  pronounce  any  opin- 
ion as  to  the  ultimate  value  of  Auerbach's  re- 
sults ;  but  the  elegance  of  his  representation  of  the  phe- 
Domena  will  scarce^  be  disputed.  In  the  lattw  part  of 
his  paper  he  applies  his  views  to  explain  the  peou£aritie» 
in  tne  curve  of  murnetization  with  forces  of  ascending 
magnitude  obtained  when  the  after-effect  is  neglecte(^ 
and  the  cyclical  process  discussed  by  Warbui^.*  He 
also  discusses  the  influence  of  the  duration 
of  the  impulse  of  the  magnetizing  force  and 
of  the  sudden  closing  and  openmg  of  the 
current  His  conclusions  agree  in  the  mun 
with  those  of  Fromme :  in  particular  he  in- 
clines to  Fromme's  view*  that  there  is  a 

■  A  partlGal&r  caae  ofthla  pioceei  li  InterartlnR  »nd  practlcallr 
Imporumt ;  vis..  In  order  to  demagDeUw  a  cora  {Le.,  to  find  TJ 
potaenlns  a  moment  T.  Appljr  In  succeadon  the  fiircea  -  P,  + 
(P-«}, -(P-&). +  (P-8€),  etc.  down  to  0,  P  being  otaoaen  of 
safBcfent  msgnlttuu,  rather  too  great  than  too  nnaU  (the  nruOler 
<  the  beUer). 

*  H%Nl  inn.,  zllL,  1181;  <r.  n«ouu.  A,  zUL,  Iffil ;  abo  Hlm- 
etedt,  lb.,  xiT.,  188L  A  almUar  phenomenon  waa  obaerred'  by 
Merer  and  Anerbaoh  dnrlng  their  experlmenta  m  the  sraiiuM 
maohlne,  Wied.  Aim.,  v.,  wk. 

'  See  an  elaborate  paper  which  we  can  onir  mention  hen. 
WM.  Am.,  v.,  1878. 
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speeifio  ma^j^tio  effect  produced  id  oertain  cues  by  the 
breaJdng  of  the  oorrant  while  the  oore  is  in  Uie  spiraL 
This  enect  in  certain  oaaee  (with  short  thick  oores)  is 
so  great  that  a  permanent  ma^etization  of  opposite 
«gn  to  the  total'  induced  magnetiimi  remains.^  This 
"anomalous  magnetization"  was  first  obeyed  by 
Von  Waltcnhofen,'  who  also  establishes  the  more 
general  result  of  which  this  is  an  extreme  can,  vis., 
uat  the  reudual  ma^etism  of  the  ocure  depends  upoa 
Uie  rapidity  with  which  the  magnetizing  loroe  is  re- 
duced to  zero.    Auerbaoh  lajs  down  as  a  gepoal 

J>tiDci;de  that  whea  the  vaxiation  of  the  miu:ttetiziD^ 
oroe  IB  slow  and  oontinuoas  the  Telocity  of  the  transi- 
tion does  not  influence  Uie  final  magnetization ;  bat  sud- 
den transiUon  causes  the  final  magnetization  to  be  less 
or  greater  than  that  obtained  by  gradual  tranution,  ao- 
ooraing  as  the  passage  is  from  a  greater  to  a  less  or 
from  a  less  to  a  greater  force. 

The  reader  who  wishes  to  paxsoet^e  i«esent  eatyect  Ibr- 
thcr  should  consalt  the  works  of  the  itoUowIng  emeii- 
meDtera : — 

Jsmin,'  vho  holds  what  bo  apparently  retards  as  a  new 
Additional  nu^aetization.   It  la  iii  potDt  of  taCt 

Utentore.  merely  a  modiflcatioa  of  the  theory  of  Bolenotds, 
somewhat  restricted  In  its  application  to  the 
^Mnomeiiaof  mimetic  indaction.  Hia  special  point  is  that 
the  Unes  of  magnetisation  in  a  bu  magnetised  (say)  by 
a  monetizing  spiral  only  penetiate  to  a  limited  depth, 
whleh  is  greater  the  greater  the  current.  The  foUowing  ex- 
periments* are  adduced  in  oon&imation  of  his  views.  The 
steel  tube  of  a  Chaasepot  rifle  was  plugged  at  both  ends  by 
screwing  iuto  It  bolts  of  the  same  meW.  Inside  was  placed 
a  cylindrical  rod.  It  was  found  that^  bo  long  ss  the  current 
In  the  nirsl  was  notTcry  great,  the  rod  was  not  sensibly 
sownedzed:  but,  as  the  current  increased,  it  became  more 
and  more  affected,  and  by  and  by  was  as  much  penoanently 
magnetiied  as  if  the  enveloping  tube  had  beai  absent. 
AffSn,  the  rod  having  been  magnetised  to  saturation  and 
inserted  in  the  tube,  a  demagnetiztug  force  was  applied  to 
the  whole,  and  it  was  fonud  possible  to  render  the  tube  and 
core  togeUier  seemingly  neutral,  or  even  oppositely  mag- 
netie,  while  the  rod  when  taken  out  proved  to  be  stUl 
nowerftiny  msgnetiaed  in  the  original  direction.  AgiUn,  a 
oar  was  magnetized  by  a  powerftil  current,  and  then  mag- 
netized in  the  opposite  direction  by  another  corrent.  The 
surface  of  the  bar  was  then  eaten  away  to  a  certain  ; 
and  it  was  found  that  the  original  magnetisation  reap- 
peared. These  experiments,  although  most  interesting  in 
themselves,  do  not  appear  .to  warrant  the  Interpretation 
which  their  author  puts  npon  them.  Jamin  has  made  ex- 
tensive researches  on  Uie  munetic  distribution  in  bars  and 
ribbons  of  steel,  partly  with  a  view  to  obt^  empirical 
roles  for  the  eonstenction  of  powerftal  permanent  magnets, 
in  which  he  has  been  very  snooessflil. 

Oangsin,  Cbsipfsf  SmduM,  passim;  Awn.  d.  Chtm.  et  d.  PKyt., 
(6)  xl. 

Cibrisfeianssn,  "  Besearehes  on  the  Magnetic  Dlstribation 
in  an  Iron  Bar,  on  one  part  of  which  is  placed  a  Short 
Magnetising  Spiral,"  Wied.  BabL,  1.,  1677. 

Boths,  "  Ueber  den  Magnetismua  weicher  Eisencrlinder 
ond  vetschieden  barter  Stahlsorten"  (Dutmnnd,  1876), 
Witi.  BeW.,  1, 1877. 

Whipple,  "  udoction  Constants  of  Permanent  Magnets 
«f  various  shapes,  from  the  determination  at  Kew,"JViw. 
Aw.  Bae.  Ltmd.,  1877. 

Obecbecfc,  **  Ueber  die  Fortoflansang  der  magoetlsohen 
IiidaekioalmwelcheaBiBen''^(HaUe,  1S78),  WimL  MU, 
U.,1678. 

Kfilp,  "  ExperimentaluntenQchungen  Qber  magnetisohe 
Coeroittvkraft,"  Onrl.  £ep.,  1880. 

Baor,  ".Experiments  with  sa  Iron  Bing  on  the  Mag- 
netisstion  Function  for  veiy  small  Eiaoes,"  Wud.  Ann^  xi., 
1880.  . 

Bleoke,  "  On  the  Experimental  Test  of  PoIssou'b  The- 
ory." Wied.  Anm.,  zul.  p.  465,  ISSl. 

Siemens,  a  very  interesting  paper,  "  On  the  Effect  of  the 
Uagnetizatiou  of  Iron  in  any  Direction  npon  its  Permea- 
bility in  the  Perpendicular  Direction,"  Wied.  Am,,  xiv., 
1881. 

Bighi,  "  Contributions  to  the  Tlieoty  of  the  Magnetization 
of  SbMl,"  Mem.  d.  .^oe.  d.  Bologna,  1880 ;  Wied.  BeiAL,  v., 
188S. 

1  XzpMlaenta  on  the  same  mbtect  have  been  made  bv  ElghL 
Ctawta XmOm,  laao.  or  WitO.  bAl.  Iv.,  1880 :  and  bjr  BartoU  and 
AleMandio,  V.  Oba.,  1880.  or  Wied-  BelbL,  Iv.,  1880.  {y.  Fromme, 
WUd.  Asm.,  xllL.  IS6l  *  Wim.Ber^m». 


For  a  succinct  acoonnt  of  several  of  the  foregoing  me- 
moirs, see  the  "Naohttige"  to  WedemMm's  Otip^mma, 
andap^ierby  tbesame  antiior  in  Fn^mdarg'a  ^mistw^ 

clvii.  p.  257, 1876. 

Ii^Huence  qf  the  Bardnm  and  Structui^  qf  Iron  md 
Sted  on  Permanmt  Jfc^gncfum.— Some  in-  inaomoe 
formation  has  already  been  given  inei-  ofhardnea 
dentally  on  this  sabject,  and  a  lengthy  dis-  ^  ""^ 
cuaaion  would  be  oat  of  plaoa  here.  The 
statements  of  the  varioua  authorities  are  veiy  contra- 
dictory. This  is  not  to  be  wondered  at ;  forthoaebest 
qualified  to  prepare  the  materials  for  experimeot  are 
generally  deHdent  in  the  scientific  knowledge  reauimta 
to  enable  them  to  form  a  sound  judgment  as  to  tne  re- 
sult, while  thoroughly  trained  scientific  men  have  not 
as  a  rule  aoquired  a  command  over  the  deliaate  ma- 
nipulation of  the  forging  and  tempering  of  steel,  an 
art  which  those  who  possess  it  usually  find  difficult  to 
describe  in  words  or  reduce  to  rules.  There  is  the 
furtiier  amnmstanoft  that  manyi^  have,  been  suo- 
ceaaful  in  making  f^Mxt  'steel  fas  magneUe  or  odier  piii^ 
poaea  have  found  it  for  their  interest  not  to  publish 
theprocess  by  which  sucoen  was  attuned. 

fineness  of  ^rain  and  uniformity  of  temper  are  Uie 
greatest  roquieitee  in  steel  for  penuaneiit  ^\a^atm  ol 
magnets.  The  latter  in  bars  of  any  size  is  grain  and 
never  attained  in  perfection,  for  the  sotfiice  "ff^g^^ 
is  always  harder  than  the  interior.  The  ""ip"' 
mischief  which  thereby  arises  msy  be  understood 
taking  the  extreme  case  of  a  thin  steel  tube  magnet- 
iied to  saturation,  and  then  fitted  with  a  pemctly 
soft  iron  core.  It  is  clear  that  the  core  will  act  veiy 
much  like  the  annature  of  a  horseshoe  magnet ;  the 
lines  of  force  will  run  back  through  it*  and  the  ezter* 
nsl  aodon  will  be  in  a  great  measure  destroyed. 

The  different  tempers  of  steel  mi^  be  roughly  daan- 
fied  as  glass  hard,  straw  color,  Uue,  and  soft.  The 
current  statement  is  that  the  harder  the  steel  the  more 
difficult  it  ia  to  magnetize,  but  the  better  it  retains  its 
magnetism.  If  this  were  so,  provided  sofficnent  mag- 
netizing force  to  produce  saturation  were  at  command, 
the  best  temper  for  magnets  would  be  glass  hard.  La- 
ment, however,  whose  experience  was  greats  statos 
that  he  found  the  loss  after  magnetization  to  be  aa 
rreat,  and  to  continue  as  long,  with  glass  bard  as  with 
blue  tempered  magnets.  The  same  experimenter  gives 
it  aa  his  opinion  that  great  differences  to  the  quality  of 
magnets  arise  more  from  defects  as  to  htHuogeneity, 
oontiouity,  and  uniformity  of  temper  than  from  the 
quality  oi  the  steel  in  other  respecta;  he  '"fliliiiflt, 
however,  to  a  preference  for  Bn^isn  cast  steeL 

Purity  and  homogeneity  of  structure  are  eqnaUy 
neoessary  in  iron  of  high  magnetic  inducdve  sosoepti- 
bility  aod  small  coercive  foroe.  Hammering,  rolhng, 
and  drawing  diminish  the  susceptibility  ana  increase 
the  coercive  force.  Boiling  does  so  more  in  the  di- 
rection of  rolling  than  transversely,  so  that  the  iron  be- 
comes SBolotropio.  It  is  advisable  in  all  eases  where 
high  suaoeptibiUty  is  wished  to  anneal  the  body  care- 
fully after  manu&cture,  by  heating  it  in  a  wood  fire 
and  allowing  it  to  cool  very  gradu^ ;  this  prooesB  ia 
still  more  enecrive  when  the  iron  is  ooverea  all  over 
beforehand  with  half  an  inch  or  so  of  olajr. 

The  reader  who  wishes  for  fluther  details  on  this  solOect 
should  consult  lament's  HandimA  dea  Magnatimwt,  chap.  t. 
The  following  references  to  the  Uteratore  may  be  asefU. 

Michell,  TreatiMa  of  ArlijLdal  Mamuia,  1760;  Coulomb, 
Jlf^.  de  VAead.,  1784 ;  Barlow.  PhU.  T^ana^  1822 ;  Kater, 
PkiL  Tratu.,  1821-  Sabine,  FkU.  TVoiu.,  1843;  Hauateen. 
Pagg.  Arm.,  19fSi\  Hacker,  Fogg.  Awa.,  1848;  PouendoiA 
lb.,  1850;  Uiiller.  Jb.,  1852;  Hatthieasen,  PkH.  Mag.,  1868; 
Airy,  lb.,  1863 ;  Von  Waltenhofen,  Pogg.  An».,  1864 ;  Trtv% 
Qmptsa  AnidtM,  1869;  A.  L.  Holz,  Wied.  Amh.^  v..  187B; 
Butha,  Wied.  Beibl.,  i.  1877;  Cheesnum,  Wied.  Atm.,188SL 

fecial  Magnetic  CharacUr  of  Nidui  amd  Cbtott.— Besides 
the  resnltB  of  Rowland  above  quoted,  we  have  on  reotrd 
experiments  by  the  following  physidsta  ^— Kot,  ThriM  i* 
1806;  Qay  Lnssao,  Am.  d.  CMm.  ««  d.  n&a.,  ISM; 
Lampadius,  Behaeggar'a  Jow.,  1614;  £.  Becqoerel,  CbawMt 
Se»diia,  184B;  Pluckar,  Pagg.  Aim^  1854;  Amdtea  A, 
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1877;  Bwniwd,  Jm.  d.  CMw. 
tmiSn,  1B81;  WUd,  Witi. 


U68;  Hukd,  ITWL 
StAL,  1877. 

JTijiiimiwfi  Au^  i>MM  JtivMCio  JVUiOr  mi  it>if& 
Kacirotptic  /ron.— Tbese  have  b«en  mads  by  tbtIobs  physi- 
dBts,moiti7  to  test  Mie  theory  of  moleealar  mafcneta. 
Tk»  eari}oat<tf  fiie  expeiluMitta  with  finely  divided  iron 
«■  mada  by  Osolonb,  whomind  itoa  Bliagi  with  wax, 
andfonnd  that  the  mi^^netio  moment  was  pn^artlonal  t« 
tbe  man  of  Bagnetic  metaL  Similar  ezpari  meats  were 
made  the  eltler  Beoqnerel,*  Jub  result  beiac  that  the 
magnetic  moment  wu  proportional  to  the  weight  of  mag- 
nelJe  safastanoe,  00  long  as  the  fllingi  were  not  too  densefy 
diateibuted ;  with  inereMing  denal^  tiM  miztne  aoqaliei 
augnetic  propert  iea  men  like  thoas  of  a  oontfaiwnif  ueial< 
Uemaaa.  Screnl  aodarn  azperimenten  haTa  gone  into 
the  matter  with  oonaidenblo  eaie ;  bat  their  leaulta  are 
not  raffleient^  ooaooidaot,  or  of  soffloimt  geoenl  internet, 
to  inati^  ua  m  dwelling  at  length  upon  tham  hern.  ▲  few 
lebrenoea  to  recent  memoin  will  snfflce. 

Boenurtef n,  Aw.  Awt.,  1975;  Tbepler  and  Ton  Sttnge- 
baoaen,  16.,  1877;  Yoa  Walteidiofen,  WM.  Arnn.,  1B7V; 
Awrtoeh,  Ih^iaeO;  Banr, lb.,  1880. 

BxperlaiflBta  on  oiaokrolytioaily  deposited  iron  have  been 
maOB^jBon,  Ptgg.  Jmn.,  3mcaU,Ib.,1873;  Beea,ii., 
1374:  MaAa,IK^SrrS;  Baor,  Wud.  Anu^  ISSQ. 

Using  a  Sse  eaatch  on  a  vamished  silver  wire  as  elec- 
trode, Beea  depoatted  a  ^iread  of  Iron  between  the  poica  of 
an  dectremagne^  and  thna  obtained  a  peimanent  magnet 
of  extreme  tcnni^.  It  was  fanad  that  the  tndootiTe  na* 
e^Ntibility  ofthialineactfiagnetwaa  TeryamaU,  and  that 
conakiMable magBetiaingfhroeprodseed  no  inereaie  of  ita 
pemuuient  saagneUam.  Thas  in  one  case  the  original  mag- 
netiam  was  SBO,  the  total  magnetism  under  the  indncing 
fttee  STOj  tb»  magnetism  remaining  after  the  fiirce  ceased 
to  act  360.  Broader,  bat  equally  tbm,  magnets  deposited  in 
a  strong  field  in  the  same  way  gave  more  temporary  mag- 
■stism  than  the  linear  magnets,  but  never  more  pennaneot 
■agaffTthml^aTi  tiiey  piwwsned  originally.  Thk^erplateaax* 
Ubtted  gatmbet  temperary  magn^iBm,  and  alao  an  increase 
of  the  permanent  magnatifim  acqaixed  during  d^weUion. 
With  oimtinued  rever^a  of  the  magnetising  force  elec- 
trolytic iron  gave  a  continual  decrease  of  the  temporary 
m^etism  down  to  a  eart^  limit  (as  doesateel) ;  rat  the 
aegatave  peananeat  magnetism  never  i^proaehcs  m 
thepoaitiTaaftBrmaayteTenalsaBintheoaseofstoeL 
On  Uie  other  hand,  Jaoobi  fennd  that  iron  rednoed 
daatrolytioimy  bam  ferronsaalpbate  and  sulpfaateof 
Bagne«^  eren  after  teoqirainK,  took  a  oonsidezable 
temporary  moment,but  retained  very  little  permanent 
magnetiam.  Holz  found  that  the  iron  reduced  from 
'  tiie  solution  of  Jacobi  and  Klein  was  not  Bensibly 
hudened  by  heating  sod  saddanly  coding,  althongh 
Itsdenritar  was  Incaeaaed,  and  that  IteeeeroWa  fbnw 
waa  dimlnidied.  On  tiM  other  hand.  It  waa  feimd 
that  hard  t^i^erlng  decreased  the  density  of  steeL  He 
diaws  the  conclusion  that  the  coercive  force  is  greater  the 
UiQmx  apart  the  moleculee.  Banr's  m^u  result  is  that  the 
nuadmnm  of  magnetisstioB  with  eleotnlTtlo  Inn  occoxs  tor 
much  ham  fbrces  than  with  (odinaxy  ixoa.  These  results 
arcnat  iriiollyconpoBdaat;  but  the  oimepanideB  may  be 
reasonably  aadgnadtodlfikreiifleahitiupreraxation  01  the 
saetaL 

lUoirana  Fbokebubs  or  Hatixr  in  QmatAL. 

Among  tlie  eariiest  statementa  of  the  jm^rtiefl  of 
loadstone  we  find  aooountg  d  its  action  on  other 
bodies;  but  itisdearfrom  theirmroundingsUiat these 
statementeve  purely  fabalons.  Maj^ezperimentm  at 
a  l^or  date  found  mdicaUou  of  magnetio  action  in 
Other  metals  beaklea  iron :  butwith  praiaeworthy caution 
they  ascribed  them  for  the  most  put  to  the  aamiiture 
of  anall  quantities  of  iron.'  There  can  be  no  doul^ 
taOj  the  reeulte  oi  CavaUo*  obtained  with 

brass  (eepedally  hammered  brass)  wfiredue 
to  impurity,  for  Sennet*  failed  to  obtain  any 
indiaati<Mi8  of  magnetism  with  pieces  of  IwasB  made  Ironi 
pure  aino  and  copper,  whereas  he  wu  immediatdy  auo- 
cessful  on  adding  small  traces  of  iron  to  the  metal. 

It  rnyaoon  appeared,  howeTer,  that  an  indcffwdent 
magnetio  property  must  be  ascribed  to  viakel  aad  eo- 

1  Tiottt  OomrU  da  JfiuiilHnt^  chap.  U.  p.  78. 

■  or.  .  HMTTtaMM.  Mep.,  I76e    Bmgmaiu,  JAviuNs- 

rm ;  Osalomb,  JTAa.  de  rW,  ISIS ;  Blot,  d«  J>hvWliM,  mc, 
etCL 

'  JMm^aaa,CT8;  orftSiffaf  BWifags^.lWy. 

*  no.  nwi.,i7S3. 


redia- 
coverr 
Ifoa 


bait,  and  to  then  were  by  and  by  added  with  SBon  cr 
lees  ootainly  mangaoeae  and  chniinium.* 

Bmgman^  seems  to  have  been  the  fiat  to  observe 
die  lepnlsion  by  a  maniet  of  a  body  not  jwrmanoitJy 
magnetised.  He  found  that  a  piece  of  biamnth  float- 
ing upon  meRniT  in  a  snail  P^pw  boat  was  repelled 
hy  both  poles  of  amagnet  Lebaillif'  eonfirmed  the 
ODservatioD  of  Brugmans,  and  found  that  antimony 
possessed  a  liica  property.  Sugev,'  who  ezperimented 
on  the  same  snbjeot,  oondudea  that  all  bodies  when 
suspended  in  air  pebare  like  Insmuth,  unless  they  con- 
tain traces  of  iron. 

Notwithstanding  these  results  and  others  which  we 
pass  over,*  the  whole  matter  remained  in  obscurity  till 
the  repulsion  of  neutral  bodies  was  rediscovered  by  Fara- 
day in  1845.  He  speedily  unravelled  the  Farada^a 
laws  of  the  pbenonkenon,  showing  how 
much  depends  on  the  nature  of  the  body, 
uoon  the  nature  of  the 


and  how  much 

magnetio  field.  iTis  obserrations  enaUed 
him  in  fact  to  ocHuprebend  under  a  few  general  princi- 
ples the  action  of  all  magnetio  bodies  whether  of  the 
nature  d  iron  or  of  the  nature  of  bismuth.  The 
eariier  obBervers  had  &Den  into  difficulties  by  neglect- 
ing the  effects  due  to  heterogeneity  of  field ;  these 
were  pointed  out  for  the  first  time  by£Waday,  and 
since  then  oidw  rngns  wheve  tbere  waa  fonttwly  con- 
fusion. 

The  best  arrangement  for  testing  the  beharior  of 
weakly  magnetic  bodies  is  to  suepena  ather 
a  small  sphere  of  the  substance  or  else  a 
small  cylinder  in  a  hetmgeneous  magnetic 
field.  This  field  is  asually  produced  ^ 
placing  two  pointed  soft  iron  poles  {fig. 
38),  on  the  arras  of  a  powerful  eleatio- 
magnet  The  line  jmning  these  pdea  is 
called  the  agaal  direction  of  the  field ;  di- 
rectiooB  perpendicular  to  this  line  are  oidled  e^vatortoZ. 
The  magnetiefinoe  Ttriet  ilnig  the  aiial  hne,  being 


and 
InvesU- 
gaUim. 


Experi- 
mental 
arrange- 
ments 
for  teat- 
Ing 
weaktf 
magnetio 
bodiM. 


FIO.88. 


Tm.  89. 


less  in  the  middle  than  at  the  poles ;  and  it  decreases 
everywhere  from  the  axi^  Hne  outwards.   For  some 

Eurposes  poles  of  the  shape  shown  in  figure  39  are  used ; 
ere  the  lines  along  the  upper  tedges  of  the  poles  are 
lines  of  greatest  fbrce,  whereas  the  line  in  the  plane  of 
the  upper  faces  equidistant  from  the  upper  edges  is  a 
line  of  weakest  force ;  the  force  also  decreaaes  to  the 
ririit  of  ab  and  to  the  left  of  cd. 

In  snspending  small  spheres  the  best  plan  is  to  hang 
them  from  one  end  of  an  arm  of  wood  (w  (fig.  40].  At 
the  other  «Bd  of  this  arm  is  placed  a  counterpoise  6, 
and  the  whole  is  suspended  by  a  fibre  of  uospnn  silk  u 
from  a  torsion  head  by  means  of  which  the  arm  cA 
can  be  brought  into  any  required  poation,  and  if 
necessary  kept  there  }sy  uie  exertion  of  a  known  tor^ 
aional  couple.  The  arm  and  suspenabn  must  be  cara> 
fliUy  gnarded  from  draughts  by  endosing  it  in  a  glass 
case^  which  fits  over  the  poles  of  the  eloctjomagnet, 
and  u  provided  with  a  door  and  with  means  for  bring- 
ing the  tondon  head  t  over  any  given  pait  of  the  mag- 
netic field.  When  a  ciylindn(»l  piece  is  to  be  tested 
it  is  Btispended  from  the  fibre  u  so  as  to  hang  horizon- 
tally. ^OT  this  purpose  Faraday  was  in  the  halnt  of 
nung  a  stirrtip  of  carefully  selected  writing  paper  at- 
tached to  the  lower  end  of  tiie  fibie.  It  is  or  the  nt- 
moBt  importance  to  guard  against  nugnetio  action  o> 
the  suspension;  thewBsttraoeof  iron  intheanndbfin 
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imtanoe,  or  in  the  pftper  stirnip,  would  m  many  cases 
be  more  Uun  soffioieDt  to  iiiasK  the  Mtion  iproper  to  a 
weakly  mametio  body.  In  every  exDenment  the 
■uwnetic  behavior  of  the  support  shoula  be  tested  by 
ttseu  beforehand,  so  that  if  any  leaidnBl. effect  be 
nreeeDt  it  aa^  be  allowed  for.  The  greatest  oaution 
u  also  requisite  in  choosing  the  material  to  be  experi- 


jai. ,  tL 


Fie.  4a 

mented  upon.  There  must  be  no  chemical  impurity, 
eq>ecially  no  trace  of  iron ;  the  spheres  and  eylinderB 
must  not  be  worked  with  iron  tools  or  even  with  dirty 
hands.  A  source  of  error'  to  be  specially  guarded 
against  in  experiments  with  metals,  or  other  good  eon- 
dnctois,  is  the  action  arimng  from  induced  cuirents  in 
the  mass  of  the  tested  body  caused  by  the  increase  and 
decrease  of  the  strength  of  the  maguetio  field  when 
the  oirouit  of  the  electromagnet  is  made  and  broken. 
This  error  is  wholly  anuded  by  waiting  till  the  sus- 

S ended  body  has  come  to  nA,  and  aU^tding  only  to 
e&ections  which  are  permanent  after  the  intensity  of 
the  field  has  become  steady. 

The  first  substance  wiUi  which  Faraday  experimented 
BthtTiftr  a  bar  of  the  heavy  ^laas  wim  which  he 

of  heavy  had  discovered  the  rotation  of  the  plane  of 
polarization  of  light  It  took  up  the 
equatori^  pomtiQn  between  the  poles  of  the  electro- 
magnet ss  soon  as  the  current  was  established.  There 
was  no  distinction  between  its  ends,  or  according  to 
the  direotion  of  the  lines  of  fbroe ;  the  bar  always  took 
the  shOTtest  course  to  the  equatorial  position,  and 
remained  there  in  staole  equilibrium.  When 
placed  in  the  axial  position  it  was  in  unsta- 
ble equilibrium,  and  on  the  slightest  displace- 
ment either  way  it  moved  off  in  that  direo- 
tion to  the  equatorial  position.  A  further 
action  was  observed  when  the  iMr  was 
placed  with  its  centre  of  mass  out  of  Uie 

1  Bee  FamdiVi  ■Av<  iteLt  ssooav. 
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centre  of  the  field ;  it  was  then  repelled  as  a  whtfc 
aw|,pr  from  the  nearest  pole  (no  matter  which).  Oa 
testmg  a  small  cube  or  sphere  of  the  subetanoe,  no 
pointing;  tendency  was  observed,  but  the  nutss  as  a 
whole  ^en  it  was  placed  unsymmetricaUy  with  respect 
to  the  poles  tended  to  pass  away  from  the  poles 
towards  the  centre  of  the  field,  and  from  the  axial 
line  outwards. 

Faraday  sums  up  the  matter  by  saying  that  every 
element  of  the  heavy  glass  tends  to  move 
from  places  of  stronger  to  places  of  weaker 
resultant  magneUo  tbrce.  This  is  exwitly 
the  opposite  of  the  law  for  bodies  like  iron 
(see  mathematical  theory  above,  p.  248). 
All  bodies  that  follow  the  same  law  as 
heavy  glass  he  calls  diamagnetics,  all  that 
follow  the  oppowte  law,  like  iron,  paramagnetia.  For 
the  purposes  of  experimental  demonstration  it  is  better 
to  tuce  some  weaker  paramagnetic  than  iron,  e.?.,  a 
tube  filled  with  a  solution  of  ferric  diloride ;  for  the 
order  of  macnitnde  of  the  effect  obtained  is  then  the 
same  as  wiu  diamagnetics,  and  there  is  no  danger  of 
complications  ariwng  firom  the  mutual  action  of  the 
particles  of  the  substance  (see  above,  p.  247). 

Faraday  found  the  fdlowing  subetutoes  to  be  dia- 
magnetio;  t^c,  pieces  of  them  tended  to  set  th^ 
longest  dimennon  equatorial  between  pointed  poles, 
ana  spheres  and  oubee  of  them  tended  to  pass  from 
places  of  stronger  to  places  of  weaker  force : — rock 
<nystal,  sulphate  of  lime,  sulphate  of  ba- 
ryta,  sulphate  of  soda,  sulphate  of  pot-  uufnetiaL 
ash,  sulpnate  of  magnesia,  alum,  munate' 
of  ammonia,  chloride  of  lead,  chloride  of  sodium, 
nitrate  of  potash,  nitrate  of  lead,  carbonate  of  soda, 
Iceland  spar,  acetate  of  lead,  tartrate  of  potash  and 
antimony,  tartrate  of  potash  and  soda,  tartaric  add, 
citric  add,  water,  alcohol,  ether,  nitric  acid,  sul- 

Ehurio  add}  muriatic  acid,  solutions  of  various  alka- 
ne  and  earthy  salts,  glass,  litharge,  white  arsenio, 
iodine,  pho3phoru8jBuli)hur,resinjBpennaoeti,oaffBine. 
dnchonia,  m arcane  acid,  wax  from  shellac,  sealinf* 
wax,  olive  oil,  oil  of  turpentine,  jet,  caoutchouc,  suga^ 
starch,  gum  arabio,  wood,  ivoiy,  mutton  (dried),  beef 
(dried),  olood  (dried  or  fresh],  leather,  apple,  bread. 

In  testing  liquids  Faraday  used  a  veiy  thin  glaaa 
tube  of  the  form  shown  in  figure  41 ;  the 
opening  being  very  fine,  there  waa  no  need  ^ 
for  a  oork  or  other  stopper  which  mi^t  have  caused 
disturbance ;  the  sUght  diamsgnetio  effect  aiisiiig  from 
the  glass  was  allowed  for. 
Another  way  of  testing  a 
liquid*  is  to  place  it  in  the 
bottom  of  a  watch-glass 
which  rests  on  the  edges  Fia.4L 
of  the  polo  of  the  deotro- 
magnet.   When  the  fluid 
is  paramagnetic,  it  collects 
in  the  places  of  greater 
force,  forming  a  depression 
in  the  centre  of  the  field 
as  in  figure  42 ;  when  it  is 
diamagnetie.  It  collects  in 
the  places  of  weaker  force  Picis. 
in  the  centre  of  the  fields 

as  in  fig.  43.  Yet  another  method'  is  to  put  a  small 
quantity  of  the  fluid  in  a  narrow  tube,  and  place  the 
tube  horizontidly  in  the  equatorial  line  so  that  the  end 
of  the  liquid  column  is  just  on  the  axial  line.  When 
the  electromagnet  is  exdted  the  liquid  will  be  driven 
away  from  the  axial  hne  or  drawn  in  according  as  it  is 
diamagnetie  or  paramagnetia  , 

Faraday  found  that  breaking  a  weakly  magnetio  body 
into  pieces,  or  even  reducing  it  to  powder,  powdm. 

Eroduced  no  effect  upon  its  magnetic  he- 
avier provided  its  general  form  was  unaltered.  In 
ordw  to  avoid  disturbance  from  the  magnedystallio 
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«ffeot  to  be  described  presently,  it  ia  often  advisable  to 
redooe  oertain  substances  to  powder  before  testing 
them ;  the  powder  is  filled  into  a  thin  glass  tabe  and 
then  tested  like  a  liquid.  By  means  of  powdered  bis- 
nath  the  tendency  'oS  a  auuuagnetio  to  pass  from 
places  of  stronger  to  plaoes  of  wc«ker  force 
can  be  very  prettily  shown.  If  the  powder 
be  strewn  npon  the  circular  end  of  the  core 
of  an  eleotromafnet,  it  will  Joive  the  edges 
and  oollect  in  the  centre,  whereas  iron  fil- 
ings will  leave  the  centre  and  arrange  them- 
selves round  the  edges,  the  fact  beine[  that  at  the  edges 
the  force  is  much  more  intense  than  in  the  centre.* 

Faraday  arranges  the  metals  in  the  foUowing  order 
•f  deacendipg  magnetio  suaoeptibUiiy 

Ohromlnm.  ralladfnm. 
Ceriam.  Fluinnm. 
Titaniom.  Ocmlam. 


Fusday'i 

lUof 

dU- 
munetic 

BUXtiM. 


Iron. 
KiekeL 
Cobalt. 
Hangaoen. 


Antitnony. 

Zinc 

Tin. 

Cadmium. 
Sodium. 


DiamagiuHe. 

MerooZT. 
Lead. 

Silver. 


Ane&lo. 
Uraniom. 

Shodiom, 

Iridium. 

TungatAD, 


SiUtnnm  is  ^ven  aa  strongly  paramagnetic,  and 
AiiMtinn*!  beTyllium,'  aluminium,  potassium,  and  so- 

dium*  as  weakly  magnetic ;  the  last  three 
miialt       were  given  as  diamagnetio  byFuraday ;  the 

magnetio  character  appears  to  depend  on 
the  method  b^  which  the  metal  i«  prepared,  being 
donbdess  determined  by  the  presence  or  absence  or 
dig^ht  impurities.  The  copper  of  commerce  is  mag- 
netic, owing  to  traces  of  iron;  but  when  it  is  reduced 
bf  means  of  zinc  from  the  chloride  or  aulpbate  it  is 
diamwietic  It  would  appear  that  the  puumagnet- 
iam  01  titanium,  palladium,  jjlatinum,  and  osmium  is 
due  to  iron  impurity.*  Platinum*  reduced  from  very 
pure  chloroplatinate  of  ammonium  by  heating  in  a. 
current  of  air  is  diamagnetio.  .According  to  Cmham 
the  ma^etism  of  palladium  when  charged  with  hy- 
drogen is  due  to  Uie  pqesence  of  hydrogenium ;  Blond- 
lot,*  however,  has  recently  found  that  palladium  is 
lees  magnetic  when  charged  with  hydrogen  than  when 
nndiarged^  from  whiohlie  oondiueB  that  oondensed 
hydrogen  is  pretty  powerfully  diamagnetia  Tellurium, 
sulphur,  selenium,  and  thallium  are  strongly,  and  nio- 
bium and  tantalum  weakly  diamagnetio. 

Magnetic  Propertia  of  Qaaa. — ^The  earliest  results 
—  1^  of  Faraday  were  of  a  negative  description, 
gSte         bat  the  disoov^  by  Bancalari^  of  the  power- 

fill  diamagnetio  action  of  flame  again  drew 
Uie  attention  of  Faraday,'  Pliicker,'  and  Becquerel**to 
the  subject   Faraday  caused  the  gas  under  ezamina- 

tion  to  stream  vertically  upwards  or  down- 
'    wards  (according  as  it  was  lighter  or  heavier 
mentL       than  the  surrounding  gas)  between  the  poles 

of  an  eleotmmagpet,  and  obearved  how 
the  stream  was  deflected.  In  the  case  of  colorless 
gues  the  deflection  was  observed  by  allowing  small 
tnoes  of  hydrochloric  and  to  mix  with  the  gas,  and 
then  pladog  in  difierent  parts  of  Uie  field  small  tubes 
contaming  pieces  of  filter  paper  moistened  with  am- 
monia ;  by  noticing  in  which  of  these  the  white  fumes 
of  ammonium  chloride  were  formed  the  course  of  the 
gaseous  current  could  be  determined.  Another  method 
employed  was  to  fix  two  thin  glass  tubes  containing 
gasee  to  be  tested  to  the  ends  of  a  cross  piece  on  one 
end  of  the  arm  of  a  torsion  balance:  the  tube  contain- 
ing the  moat  magnetio  then  moved  towards  the  axial 

1  Tbli  tun  explalu  the  utonlablnc  behavior  of  a  flat  dlak  of 
ihln  Iron  when  plaMd  oatlis  centra  of  thepol«b 

•  I^inc.  Aim.  d.  CUm,  tt  d.  Fkif.,  1857. 

4  WMfonann,  Le.  *  Wiedemann. 

•  Oowmlm  aman$.vn7.  'ZuitedeKU,  Aw.  Jwl.,SMl■ 
•  m£  Jfiv..  lSi7 ;  or  Ap.  Jtsi.,  Ttfl.  ill.  p.  467. 
*HtgB.A,UU,<ltA           w  J*mi.8.CMm.i(AA|I.,UB0l 


line.  Another  method,  emj^oyed  both  by  PUkkoi 
and  by  Faraday,  is  to  blow  soap  babbles  with  the  gas 
to  be  tested,  and  observe  their  behavior  in  Tjititftnim 
the  magnetio  field,  allowing  of  ooutae  for 
the  feeble  diamagnetism  ofthe  water  film.  Fanday'l 
reeolts  are  as  follows : 


Air,  

Nitn^en,  

Oivgen  

fiyarogen  

Carbonic  Add,  .  .  . 
Citrbonlo  oxide,  ,  . 
Nitrous  oxide.  .  .  . 
Nitric  oxide,  .... 
Nitrous  acid,  .... 

Olellant  gaa  

Coalgaa,  

Sulphuric  add, .  . . 
Bjrarochlorlc  acid, 
Hrdriodlc  acid,  . , 
FmoaHloio  acid,  . . 

Antmoola,  

Chlorine,  

Iodine  

Bromine,  

Cpuuiien  


In  Air. 


+ 

-  Btronc. 


-  Tweak. 
+  Tweak. 

-  Btrong. 


-BtnHv., 


luOaibonio 
Aofd. 


+ 
+ 
0 

-weak. 

+ 


In  Hy- 
dngen. 


+  weak. 

-  strong, 
■^Btnng, 


-Tweak. 


-  weak. 


In  Goal 
Qaa. 


+ 

+  atronc. 

-  weak, 
-weak. 


-weak. 
0 


+  means  masnetie  relatively  to  the  •omnindinc  gv, dlaaac- 
netlc;  the  epitheU  strong  and  weak  relate  of  conne  to  the 
rent  behavior  under  the  etremnstanoei  ofthe  experfment. 

It  appears  tiheiefmn  that  oxygen  is  the  most  paramag- 
netic or  all  Uie  gases  \  on  this  account  Fara-  ozTgeo. 
day  conoaved  that  it  probably  played  an 
important  part  as  a  cause  of  terrestrial  ma^etism.*' 
Braiaerel"  has  concluded  from  recent  experiments  of 
his  own  that  the  specific  magnetism  of  ozone  is  still 
greater  than  that  of  oxygen.  Faraday  was  able  by 
HUing  thin  glass  bulbe  with  oxygen  at  different  densi- 
ties to  show  that  the  magnetic  susceptibility  decreased 
with  the  densit}^,  apparently  in  simple  proportion. 
Some  numbers  giving  an  idea  of  the  magnetio  Sttnep- 
tibility  of  the  various  weakly  magnetio  bodies  are  given 
below. 

In  all  experiments  with  gases  or  fltud  media,  and 
indeed  in  everv  poarit^e  magnetic  expori- 
ment  more  or  less,  tt  is  importjmt  to  notice 
that  the  resultiog  magneUc  action  is  the  dif- 
ference between  the  action  of  the  movable 
body  and  the  action  on  the  surrounding  me- 
dium. This  was  first  pointed  out  by  Fara- 
day." He  prepared  three  solutions  of  ferrous  sulphate. 
No.  1  contained  74  grains  of  the  hydrated  salt  for  every 
ounce  of  water;  No.  2  was  formed  hy  diluting  one 
volume  of  No.  1  with  two  volumes  of  water,  Na  3  hr 
diluting  one  volume  of  No.  1  with  fifteen  volumes  of 
water.  Three  glasses  g^  A>  «i<l  l^bne  tubes  ti,  ^ 
t,  were  filled  with  the  respective  solnlioDS.  He  dasses 
were  placed  in  succession  between  the  p(nnted  poles  of 
the  electromagnet,  and  the  tubes  tested  m  them  with 
the  fi}llowiDg  result: 


Faradar'a 

enm- 
m«nu  on 
dlflhrentlal 
magnetle 
aotioa. 


In  ft. 

In  ft. 

IBS>. 

0 

t 

-I-  + 

t 

+  mauie  pointed  axlallr;  +  +  the  same  with  neatn  i 
-  pointed  eqaalOTiallr ;  0  was  iodllnrent. 

We  have  here  the  experimental  confirmation  of  the 
important  theoretiod  oonclunon  (see  above,  p.  2fi0) 
that  an/  body  will  behave  paramagnetically  or  di»- 
magneUoally  according  as  it  is  surrounded  by  a  medium 
less  or  more  magnetio  than  itself.  In  cases  where  the 
sqnare  ofthe  susceptibility  may  be  neglected,  it  is  dear 
that  the  lendtant  acHon  oa  any  body  u  the  diffierenos 
between  the  action  upon  it  and  the  portum  of  the  ms- 
dium  which  it  ^spkoes.   This  prinaii»9,  wbidi  is  tlit 

11  See so..  38«[w.;  alwait  UxmmMMn. 
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snaloiTBe  of  the  AidiimedeaD  Iaw  for  floatiiig  bodiM, 
Mofgi«atiiaeiDqii8ntitAth:eiDaffpe*icexpeTiineBt&  It 
was  exemplified  ty  PKiCker,'  and  exten- 
^Tely  apvlied  in  mgnetic  obBerrstioDs  by 
Beoquern.*  Beoqcunl  fouocL,  for  instaDee, 
that  the  differences  between  the  oonples  tending  to  set 
■  Bontt  tod  of  Bi^phnr  in  water  ana  in  tax,  in  mafme- 
nnm  flhlonde  and  m  air,  and  in  nickel  sulphate  and  in 
air  were  ver^  neu-Iy  the  same  as  the  corresponding 
^ffmences  wr  a  rod  of  wax. 

Very  curious  qualitative  illustrationa  of  differential 
magnetio  action  are  obtained  by  scattering  drops  o€ 
aleoholic  solution  of  chloride  of  iron  in  olive  oil ,  Uie 
drops  of  cbloride  collect  and  displace  the  olive  oil  in  the 
phtces  of  stronger  force.    Another  form*  of  the  sazne 
experiment  consists  in  placing  a  layer  of  oil  of  Tiolets 
over  a  layer  of  sohition  of  chloride  of  irmi. 
gJIJ^jJ^     When  a  narrow  cell  filled  in  this  way  is 
placed  equatoiially  with  the  interface  or  the 
two  liquidB  in  the  axial  line,  on  exoidng  the  electro- 
magnet the  iron  solution  nses  in  the  equatorial  lixae 
forming  a  di^-ahaped  mass  around  toe  axial  line. 
Notwithstanding  these  results  the  general  opinitm  of 
experimenters  seems  to  be  that  no  separatic»  of  the 
parts  of  a  solution  can  be  effected  magnetically  once  the 
constituents  have  been  thoroughly  mixed. 
Tkaa  Faraday^  conid  obtain  no  evidence  of 
t^  concentration  of  an  iron  scdntion  near  the 
pole  of  a  magnet,  although  it  was  exposed 
for  days  together  in  the  magnetio  field,  and 
found  no  sejiixation  of  the  oxygen  and  ni- 
trogen of  atmospherio  air,  although  they  differ  greatly 
in  weir  magnetie  character. 
Flttcker"  endeavored  to  show  that  (he  air  enclosed 
in  a  vessel  placed  between  the  poles  of  an 
gH^S^    deotromagnet  was  rarefied  hy  the  magnetic 
Amibciu.    action.  Faradsor,  however,  with  almost  iden- 
tical experimentol  airaogemaats  airived  at 
a  native  n&nh. 

Elaborate  investigations  of  the  magnetism  of  chemi- 
cal compounds  have  oeen  maJe  b^  G.  Wiedemann  with 
Magnetio  ^  ^  connect  their  magnetio  propertiea 
with  their  composition.  A  full  account  of 
these  researches  will  be  foond  in  'Wiede- 
mann's GaloaiUsmus,  Bd.  iL  500  tq,^ 
The  foUowiujg  are  some  of  the  more  im- 
portant of  his  oondusioBS  as  to  the  effect 
of  compoatioB. 

1.  The  magnetio  ausoeptilnlity  of  the  disndved  salt 
by  itself  is  nearly  independent  iLt  solvent,  being  pro- 
portional to  the  concentation. 

2.  If  the  magnetic  moment  m  induced  by  a  field  of 
unit  intenuty  in  a  unit  of  weight  of  the  salt  dissolved 
in  wat««  be  called  the  "specific  susceptibility  "and  the 
product  /i  "=  Am,  where  A  is  the  molecular  weight  of 
the  salt,  the  "molecular  susceptibility,"  then  the  mole- 
cular susceptibility  of  the  dissolved  salt  of  the  same 
metal  with  different  acids  is  approximately  the  aame. 
The  mean  molecular  susceptibilities  for  nickelous,  co- 
baltous,  ferrous,  and  manganous  salts  are  as  142 :  313 ; 
387  :  468. 

3.  The  molecular  snscep^ility  of  cobaltons  sdta 
itajids  about  midway  between  the  molecular  suscepti- 
bilities of  nickelous  and  manganous  salts;  and  the 
ferrous  salta  stand  midway  between  cobaltoua  and 
nuuHmnoQB.  * 

4.  The  molecular  stisceptibility  of  dry  salts  (combined 
with  water  of  crystallisation)  is  for  the  moat  part  nearly 
the  same  as  tfaeir  molecular  snsceptibility  in  solution. 

A  similar  law  holds  to  a  certain  extent  for  insoluble 
sahs  freshly  preciintated ;  and  generallv,  wi^  hke 
chemical  properties  of  the  metallic  moIeooJe,  the  mole- 
cular suBoeptibitity  remmns  the  same.* 

I  Afp.  Jfin.,  IMS.  .  •Aim.d.CMm.Ud.ni^ma. 

*  HamiuTOL  mat.  Seat.,  mi. 

*  Bip.-S€l.^Sl  :  see  also  Rigbi.  Wied.  BabL,  1678. 

*  J'ogg.  Ann^  1848 ;  aee  also  Beer's  treatise  leflirred  to  above,  p.  3U. 
'  Seealao/w.  JfiV'iU77-  ■ForquallflcatIoDaK«W]ed.,OaJ«.,l.e. 
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6.  Two  diamagnetic  dements  may  give  a  magnetic 
eompound;  cff.^  copper  and  bromine,  both  diann'- 
Detic^  give,  bromide  or  copper,  whidi  h  patmmanMiti& 

6.  When  two  solotioos  are  mixed  and  the  suts  ex- 
diange  their  constitaeotB  by  dov^le  deeompoation,  the 
specine  magnetism  of  the  stAnkioas  takes  together  is 
uncfaanced.  Whence  the  eondunw  is  dbrawn  that  iht 
miseeptabtlity  of  a  binary  ounponnd  is  made  up  by  ad- 
dition of  the  BusoeptilDihties  of  its  oonstitaenta,  sod 
Uiat  these  oonstitnenla  preserve  their  susoeptiu&ties 
onaltexed  when  their  oonstitiition  or  atomic  arrange- 
ment in  compontiou  is  unaltered. 

MagitecryttaUic  Action, — In  what  precedes  we  8q>- 
poaed  the  mdnctively  magnetized  body,  whet^wr  parap 
magnetic  or  diamagnetic,  to  be  iMtniiHC, 
and  all  experiments  od  its  magnetic  prop-  Mame- 
erties  to  be  conducted  in  a  heterogeneous  Mtlou. 
magnetio  field.  In  a  uoifium  field  such  a 
body  would  be  acted  upon  neither  by  force  of  kransla- 
tion  nor  by  rotational  couple.  The  case  m  otfaenriae  if 
the  body  be  magnetiotlty  leolotropic.  In  this  oaset 
according  to  the  mathematical  theory,  (1)  the  body 
ought  to  set  in  a  uniform  field  so  as  to  plaoe  ' 
its  axis  of  greatest  magnetic  permeability  ^'"^it 
(tie.,  of  greatest  paramagnetic  and  of  least 
diamagnetic  susceptibility)  parallel  to  the  lines  of  force, 
and  (2]  in  a  heterogeneous  field  Faraday's  translationaj- 
force  from  places  of  lees  to  places  of  greater  resnltant 
force  in  the  ease  of  paramagnetic,  and  from  plaeee 
of  greater  to  places  of  leas  in  the  case  of  diamagnetio 
bodies,  on^ht  to  be  greatest  v\ien  the  axis  of  greatest 
suaceptifaility  is  parallel  to  the  line*  of  force,  least  when 
the  axis  i]f  least  susceptibiKty  is  in  the  same  poai- 
tion,  and  intermecfiate  for  other  pondous  of  the 
body. 

In  observing  the  first  dan  of  phenomena  above  men- 
tioned, poles  with  flat  &ogs  are  plaoed  on  the  electro- 
magnet Farad^^reoommendsthatthefaces 
should  be  placed  at  a  distance  of  about  one- 
Uiird  of  their  breadth.  He  warns  the  ex- 
perimenter, however,  that  the  uniformity 
with  this  arrangement  is  by  no  means  per- 
fect, although  in  gemral  sufficient.  The  best 
arrangement  wotiM  be  to  use  the  magnetic 
field  in  the  interior  of  a  t^'lindrical  coil  of 
sufficient  length  were  it  not  for  the  difficulty 
of  attaining  the  reqnimte  intMisrty  in  this  way.  In  easefr 
whcve  there  ii  any  donbt  it  is  well  to  an  the  body 
under  examination  a  spherical  or  oulnaarshape,  and  so 
eliminate  the  tendency  to  set  arimng  from  heteroge- 
neiw  of  field. 

The  first  observations  of  the  magneBryitalUc  eonpfe- 
were  made  by  Plncker,*  and  elaborate  investiffMioiis  of 

the  phenomenon  were  made  by  him  in  con- 
junction with  Beer, '•  in  the  course  of  irfiich 
the  magnetic  proxterties  of  a  large  number  of 
crystalline  bodies  were  examined.  lacker 
also  detected  the  magnecrystalHc  property  in 
a  rapidly  cooled  cyliader  of  glass.  Shortly 
afler  PIiid:er's  first  results  were  published,  Faraday-  dis- 
covered the  magnecrystalUe  action  of  cxys-     j.  ^„ 
talliKcd  Iriamntk  At  first,  misled  no  doubt 
by  the  language  in  which  Fliidier  stated  the  newly  dis- 
covered facts,  he  did  not  reeognii^  the  identity  of  tho 
two  phenomena ;  but  on  further  investigation  he  was 
able  to  c\aaa  all  the  observations  under  a  few  simi^Q 
laws,"  which  in  the  mathematical  form  given  to  them 
by  Thomson  constitute  the  theory  already  given.  Tft 
the  observations  of  Plncker  and  Faraday,  Knoblauch 
and  Tyndall  added  the  important  discovery 
that  bodies  in  which  the  linear  densiC' in  ^'""''"S^* 
one  direction  is  greater  than  in  another,  TTnOall. 
whether  as  a  oonsequenoe  of  oranpressiMi  or 
of  stratification  artifidal  or  natural,  exhibit  magnedo 
acolotropy. 

•  PIQcker.  PQog.  Ann.,  1847, 1818, 1849,  US2. 
u  PlUcker  and  Beei,  Pom.  Ann.,  18U,  IflU. 
u  Exp.  Jtet.,  2797  aq.,  Uixi. 
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It  it  oonTeoicnt,  foUoiring  the  aDaloey  of  phyateal 
HuQetlo     optka,  to  divide  magnetically  OMMotropic 


don  of 


bodies  into  (a)  "uniaxal "  bodies,  t.e.,  those 
that  are  lymmetncal  about  one  principal 
axis  of  nugnetio  siiBceptilHlitjr,  or,  in  other 
words,  have  two  of  the  principal  coefficients  of  max- 
netio  Husoepfibility  equal  'S)  i  and  (£)  *'btazal 
bodies^  tie.,' those  that  hare  the  three  principal  sns- 
oeptibdities  oneqaaL 
Class  (a)  natarally  divides  itsdf  into  those  in  which 
the  auiospcibili^  psnllel  to  the  aiia  of 
tymmetiy  is  xrewter  and  those  in  which  it 
is  Iflsa  than  that  in  the  i^ne  perpendicular 
to  it  The  form  or  (where  ki>i4)  are  said 
to  be  positiTe,  the  latter  (ici<K|)  negative 
nniazak  We  have  also  to  attend  to  the 
distinetion  which  ariaee  according  as  the  mauw  of  the 
crystal  is  paramagnecio  or  diamunetlo  («i  and  both 
+,  <Hr  both  — ).  We  have  then  we  following  ezperi- 
■nntal  behavior  in  nniazal  bodies : 


pulUVB 
•ndnaga- 

tire,  p*m- 
BsnieUe 

iDAfnetto. 


8Mb  Ui«  Axis  olBjramvtTj. 

VoritlvB 
Negmtlre 

Patanugn«tlQ 

Diamagnetla 

Puamicnatlo 

DUnuwnetic. 

Parallel  to  Uqm  of  ft>re«. 
PMpondlealar  u  IIdm  of  fora*. 
PerpaadlcuUr  to  Udm  of  foroai 
Parallel  to  Uoea  of  Ibrce. 

Faraday  found  for  example  that  a  crystal  of  bismuth 
nspended  witli  its  plane  of  smoothest  deavage  vertical 
nt  with  this  plane  perpendicular  to  the  lines  of  force, 
but  was  indiffwent  when  suspended  with  this  plane 
faorisontal.  ^e  axis  of  magnetic  symmetry  is  there- 
fore perpendicular  to  the  plane  of  smoothest  cleavage, 
and,  since  t^e  substance  is  diamagnetic,  it  is  a  negative 
nniazal  When  suspended  in  any  other  way  the  erystal 
set  BO  that  the  magnetic  axis  rested  in  a  vertical  plane 
^rongh  the  dinction  of  the  lines  of  force.  The  mffns 
enoe  betwvm  the  behavior  of  magnetie  and  ^amag- 
netie  uniaxals  is  beautifully  illustrated  by  the  behavior 
of  pure  Iceland  spar,  which  is  a  positive  diamagnetic 
nniaxa),  and  sets  the  optic  axis,  wbidi  is  the  magnetic 
axis,  eqnatorially  when,  however,  as  sometimes  hap- 
pens, the  calcium  is  partly  repbced  by  iron,  its  physieal 
properties  (optiad  induded)  being  thereby  unchanged, 
except  that  the  mass  of  the  crystal  becomes  magnetic, 
H  sets  the  optic  azis  axial.* 

All  these  cases  are  of  course  included  in  t  he  single 
Mueatcrjm-  axis  of  neatest 

Susmaide  permeability  parallel  to  the  lines  oT  force. 
Jjjj^^  Since  the  setting  of  wrakly  magnetie  koIo- 
nttpding  tropic  bodies  depends  merely  on  the  differ- 
'■•'"^•*  enoes  between  the  piinctpal  magnedo  sua- 
•qitibilities,  it  follows  that  it  is  independent  of  the 
m£nm  in  wl^di  the  body  is  placed.  Uliis  was  esub- 
fidwd  ezpenmen tally  by  Faraday,*  who  found  the 
Biwcecrystallio  oonpfe  exerted  on  a  ciystaj  of  bismuth 
to  be  the  same  whether  it  was  surrounded  by  air,  by 
water,or  hf  a  saturated  sedation  of protosulphate  of  iron. 

Plfldcerpves  the  foUowing  list  of  uniaxal  molotropio 
bodies: 

KAomno. 


8|atbio  Inin  oiflL 
SeapoUte. 
OrMD  nranite. 
Fermginoiia  aalphatB 
wiagnfeia, 


CUMpar. 
ADtimoQT. 
MtfyUaleof  lead. 
AiSMideofhad. 
Salpliato  of  potash, 
mtrate^of  potarii. 


ToannaliiM. 
Beryl. 
Dioptue. 
of  YesDTiaii. 

Salpfaate  of  nickel. 
Ammoniochlorlde  of  copper. 

DuMAanna 

Bismuth. 
Aiaanic 
Ice. 
Zircon. 
MeUite. 

Cyanide  of  mercury. 
Araeniate  of  ammonium. 


1  ^hndan  ud  KnoUaocb,  FM(.  Kag.,  1860. 
■  mp.  Jte.,  MW  M.,  IMS.  A  later  but  mnch  more  extenalTeaerfc* 
«r  UKpKlMatan  led  to  tbe  nm*  lemtt  l&p.  JIM.,  sir.  xxx.,  UU). 


The  phenomena  in  the  case  of  biaxal  mcAx^afkm  nn 
ttatnrallf  more  oomidicated  |  but  they  an  all  oompr»> 
bended  in  the  simple  rule  given  above  (page  245)  that 
the  axis  of  greatest  paramagnetioor  of  l«t8t  diamagnetie 
resultauit  susceptibility  in  the  horisontal  plane  tonds  to 
set  itself  parallel  to  the  lines  of  f(»oe,  or,  in  the  words  of 
Faraday,  the  body  tends  to  set  so  as  to  allow  Fanday** 
the  greatest  number  of  linee  of  magnetic  expert- 
induction  to  pan  through  it.  In  the  axi-  «"n*^»w- 
muth  just  mentioned  the  body  is  in  stable  equililwiiim, 
in  the  popendicnlar  anmnth  in  unstable  eqmlibrinBi. 
There  are  two  axes  of  suspennim  in  the  plane  tbe 
axes  of  least  and  greatest  sosoaptilHlity.  pmokar^ 
vis.,  the  normals  to  the  drcular  sections  of  tvomec- 
the  ellip8oid'c,xM-K]2/M-<i^'«eon8tant,Buch  nedc»iee. 
that  the  body  behaves  indifferently ;  these  axes  were 
called  by  Plucker  the  "magnetic  axes^'  of  the  body. 
If  we  observe  the  times  of  vibration  Ti,  T„  T)  of  a 
sphere  of  the  substance,  when  the  axes  14,  i^i^  re- 
spectively are  vertical,  then  we  havo  at  obm  py  the 
theory  already  given 

Ti :  T.  :  Ti : :  Vv'^^:  Wn^: 

whence  l/Tf  +I/T3 1-  IfTf,  and  tan  »  — T/T.,  v  bein^ 
the  angle  between  either  magnetic  axis  and  the  axn 
of  greatest  majB^ietic  susceptibility.  These  results  woe 
verified  experimentally  by  Pliidcer.' 

MaanecrmtaUic  phenomena  of  the  tecond  kind  were 
lookea  for  by  Faraday  very  early  in  the  his-  pbmum- 
tory  of  the  sulyect,  but  at  first  he  was  un-  «»  of 
Bucoessful  in  detecting  them.*  He  seems,  "SSt 
however,  to  have  understood  and  dearly 
represented  to  himself  in  his  own  vny  their  tkom  con- 
nection with  the  phmomena  of  the  first  kind,  for  he 
alluded  to  Uie  sulgect  more  than  onee,  and  nnallr  m 
the  twenty-axth  series  of  his  experimental  neelmDes, 
where  he  explained  at  length  his  magnetic  theory,  he 
showed  that  such  an  effect  ought  to  exist,  and  acbul^ 
succeeded  in  observing  it  in  the  case  of  aotystidar 
bismuth,  which  he  found  (o  be  less  repelled  from  ^aoas 
of  stronger  to  places  of  weaker  force  when  its  axis  was 
parallel  to  the  4ines  of  force  than  when  it  nntOto- 
was  perpMidioular  to  them.  He  concluded  oovmdtaj 
that  with  Iceland  spar  the  tranalational^Mce  ''ul^Kal! 
ought  to  be  greateet  when  the  axis  is  par- 
allel to  the  lines  of  force,  and  least  when  it  is  parpendio- 
ular  to  them ;  but  his  apparatus  was  not  soffieiently 
ddicatn  to  show  the  effect. 

ITnHke  the  magneorystallio  phenanwu  of  the  first 
kind,  those  of  the  second  kind  depend  on 
the  difference  between  the  SDSoeptiUlitiss 
of  the  body  and  of  the  sninmnabg  me- 
dium. Faraday*  demonstrated  ^is  oondn- 
sion  experimentally  by  covering  crystals  of 
the  red  prussiate  of  potash  with  a  thin 
layer  of  wax  to  prevent  dissolution,  and 
immersing  them  in  solution  of  siUphate  of  iron  of 
various  stnngth»  between  the  pointed  poles  of  an 
electromagnet.  In  water  the  cr^^tal  was  attracted  to 
plaoesof  stron«r  force  in  alt  positione,  in  concentrated 
aototion  of  sulphate  of  iron  repelled  in  all  poaitMM, 
while  in  »  solution  of  14  or  Ifi  volumes  of  the  concen- 
trated solution  to  6  volumes  of  water  it  was  attracted 
when  the  axis  of  symmetry  was  paralld  to  the  linea  of 
force  and  repelled  about  as  strongly  when  the  axis 
was  perpendicular  to  them.  Here  then  the  crystal  ac- 
tually behaved  paramagnetically  in  one  direction  and 
diamagnetically  in  the  other.  Similar  residts  can  be 
obtuned  with  Iceland  spar  in  a  mixture  of  alcohol  and 
water. 

The  prediction  of  the  second  clai»  of  magnecrystallic 
phenomena  is  one  of  the  most  extraordinaiy  ru»dn 
instances  of  t^e  theoretic  insight  whion  aai 
formed  so  large  a  part  of  the  genins  of 
Faraday,  llie  laws  of  the  phenomena  of  Ae  flint  dsM 
might  be  regarded  as  merely  a  skilful  classification  of 
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thaaeved  facta,  bat  the  passage  therefrom  to  the  seoond 
class  waa  a  step  of  the  first  magnitude ;  it  constitutes 
in  fact  the  root  of  the  whote  matter.  To  Sir  William 
Thomson  belongs  Uie  credit  of  throwing  the  laws  of 
munecrystallic  action  into  the  appropriate  mathemat- 
icafform,  and  of  shoving  that  tney  range  themselves 
qnit^  natmmUf  under  the  tJieorr  of  P<Mason.* 
Tyndall  sneoeeded,  where  rpttdts  had  ftiled,  in 

showing  the  magneoTBtailio  phenomenon 
'^'^^'^^^  of  the  second  kind  in  Iceland  spar.  It  is 
pr^^m  particalarly  instniotiTe  to  compare  his  re- 
ef Faradftr  gulta  for  curbonate  of  iron  and  carbonate  of 
•mteira^  lime,  both  positive  uniazals,  but  the  one 
Uadapar.    magnetic  and  the  other  diamnfl^ietio.  His 

results  are  as  follows :— 


Sabstuoe. 

* 

Axil  AxlaL 

Axis 

Eqaatorlal. 

Uagnetto 
ChaiMter. 

Oubonato  or  lion, .... 

100 

71 

+ 

Cubonatoof  lima,. . . . 

100 

90 

100 

» 

+ 

71 

100 

HankeP  measured  the  repulsion  on  a  t^linder  of 
_  bismuth  placed  with  its  magnetic  axis  in- 

™^  dined  at  angles  of  1ft*,  45",  and  76*  with 
the  lines  of  fence,  and  oompu«d  lus  results  witJi  the 
theoRttioal  fturmtila  90.7+^6.3  mn>;  the  result  was 
asfe^ws:— 


±18». 

OlMBmd  npoldon, . . , 
caienlatedr^nMon,. . 

94.1 

W.7 

1U.8 
1U3 

ias.4 
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Infiuenee  o/  Cfry^aQine  Form,  Compretnotitetc,  in 
t.M«^  jwvdudnff  3faflii«ric  ,^bfo(rop3/.— -In  gen- 
oral  the  magnetic  aeolotiopv  stands  in  close 
relation  to  uie  crystalline  form,  and  oonse- 
quently  to  a  considerable  extent  also  to  the 
optical  jtroperties.  Thus  crystals  of  the 
regular  system  exhibit  as  a  rule  no  ma^eci^stallio 
properties,  but  there  api>ear  to  be  exoeptions  in  the 
case  of  certain  pyroeleobio  oystals  such  as  boramte. 
Again  crystals  that  have  one  dystallographie  axis  of 
qrmmetiT  are  nsualW  magnetioUW  oniaxal,  but  the 
opdnd  distinction  or  positive  and  ne^ive  does  not 
involve  the  oorresponaing  magnetic  distinction,  as  is 
diown  bv  the  results  of  Tyndall  and  Elnoblauch  with 
pure  Iceland  spar  and  Iceland  spar  in  which  part  of 
uie  oaldum  is  replaced  bv  iron.  Crystals  that  are 
optically  biaxal  are  as  a  rule  magnetically  biaxal,  but 
the  magnetic  profwrties  cannot  be  deouoed  imme- 
diately from  the  optical. 
If  a  small  cylinder  be  made  of  a  paste  formed  with 
finely  ^und  bismuth  and  gum  water  it 
will  point  equatoiially  in  a  hetoogeneoas 
field,  but  if  the  roll  De  squeezed  flat  the 
plate  thus  formed  will  point  axially,  al- 
though its  length  be  ten  times  its  bnadth.  A  roll  of 
paste  of  powdered  carbonate  of  iron,  agun,  will  point 
axially,  the  plate  formed  by  squeezing  it  flat 
equatorially.*  From  these  results  "l^ndall 
SnoUaiich.  and  Ejioblanch  concluded  that,  if  the 
arrangement  of  the  particles  of  aiw  body 
be  such  as  to  present  different  degrees  of  prox- 
imity in  different  directions,  then  the  line  of  closest 
proximity,  other  droumstances  being  equal,  will  stand 
axial  if  the  mass  be  magnetic,  equatorial  if  the 
mass  be  dianutfnetia  They  constructed  parallelo- 
pipeos  (1  in.  X  i  in.  X  i  in.),  first,  W  gum- 
ming  together  rectangular  slips  of^  sand- 
IHiper  (1  in.  xiin.),  second^,  by  fsam- 
miiig  together  squares  of  the  same  u  m.  X 
^  in.).    Th»  paper  was  oomparatlvely  indiffivsnt, 
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while  the  sand  by  itself  was  magnetic;  and  it  was 
found  that  the  first  model  set  its  longest  dimenmon 
axially,  while  the  seoond  set  its  longest  dimenuon 
equaturiaJly ;  tie.,  the  layen  of  sand  set  in  both  oases 
axially.  lyndall^  has  observed  similar  ma^- 
neraystalUc  actions  with  naturally  strati-  ttnfliiod 
fled  bodies  such  as  shale,  and  in  fibrous 
bodies  suok  as  wood.  He  wss  even  aUe  1^ 
squeezing  plates  of  bismuth  to  apparently  reverse  the 
magnetio  character  of  the  substance ;  for  the  oompree- 
sion  rendered  the  plates  aaolotropic  witli  an  axis  pw- 
pendioular  to  their  long«t  dimension,  and  in  oonse- 
quence  they  set  axially  like  plates  of  a  paramagnetic 
substance.  A  ci;^tal  of  bismuth  compressed  in  a 
direction  pwpendioular  to  the  oidinai?  magnetic  axis, 
ue.,  parallel  to  the  planes  of  principal  cleavage,  had 
its  behavior  reversed  as  to  the  second  dass  of  magne- 
orystallic  effects,  the  raUo  of  the  repuldons  when  the 
cst^titX  was  set  with  its  original  axis  axial  and  with  its 
on^al  axis  equatorial  having  been  ohaurad  from  71 : 
100  to  112 : 100.-  It  was  slso  found  possible  by  sqnees- 
ing  a  ball  of  bismuth  dough  unecttuUy  in 
two  perpendicular  directions  to  imitate  a 
biaxal  magnetic  co-vstal  such  as  heavy  spar. 
^Vndall  and  Knoblauch  attempt  to  explain 
the  magnetic  phenomena  exhimted  by  crys- 
tals proper  by  means  of  these  results.  They  assume 
that  the  planes  of  deavage  are  directions  of  doaer 
aggregation,  and  therefore  tend  to  point  aually  in 
magnetio  and  equatorially  in  diami^notio  oryiials. 
For  example,  (he  first  df  the  above-men- 
tioned saDapaper  models  would  repreerat 
ma^etao  ctystala  that  deave  paruld  to 
their  axis,  the  seoond  magnetao  crystals  x^^A^'w^. 
which  deave  perpendicular  to  their  axis. 
If  we  r^ard  this  theory  merely  as  a  way  of  represent- 
ing the  tacts  of  observation,  even  if  we  allow  it  to  be 
sumcient,  it  is  far  inferior  in  simplidty  to  the  theory  of 
Faraday  and  Thomson,  the  suffideocy  of  which  is  not 
disputra.  Bearded  as  an  ^tempt  to  penetrate  a 
little  farther  mto  the  relation  between  molecular 
structure  and  magnetio  properties,  it  is  of  great  in- 
terest and  imiwrtance,  even  if  we  aidmit  thatuke  moat 
other  speculadons  of  the  kind  it  leads  us  but  a  little 
way^  for  the  ques^n  arises  immediatdy^  How  does 
proximitr  of  the  molecules  increase  spemfic  inductive 
capadly  ?  This  last  question  is  all  tlie  more  difficult 
to  answer  that  no  experiment  has  ever  ^t  been  ad- 
duced wherein  the  effect  of  the  mutual  mdu,ction  of 
the  parts  of  a  diamagnetic  or  weak  paramagnetic  body 
plays  an  undoubted  part' 

Ditaanon  as  to  the  Ihatteaee  of  Diamagnetic  Po- 
larity.— Soon  afUr  Faraday's  first  discovery 
of  diamagnetism,  an  animated  discussion  ni^rco^ 
arose  as  to  the  proper  way  of  stating  the  ountns  di*- 
facts  involved  in  the  new  phenomenon.  '^SSSS? 
Faraday  hinudf  indined  in  the  first  instauos 
to  put  ue  matter  b^  saying  that  under  the  aotion  of  an 
inaudi^g  force  a  diamagnetic  body  is  magnetised  in  a 
direction  opposite  to  that  of  soft  iron ;  at  a  wmOxr 
later  perioa  he  abandoned  this  form  of  '* 
statement  in  favor  of  what  he  called  the  theory  of 
magnetic  conduction,  which  fitted  bettor  with  his  ideas 
as  to  the  part  played  bjr  the  surrounding  medium 
means  of  which  magnetic  action  is  tjansmitted  from 
one  body  to  another.  Faraday's  first  theory  underthe 
name  of  the  theory  of  diami^netio  polarity  was  imme- 
diately adopted  by  the  Continental  phyaosts,  such  as 
Weber,  Reioh,  and  P(^Egendorff,  who  natu- 
rally found  it  consonant  with  their  favorite 
views  as  to  aotion  at  a  distance.  It  was 
also  supported  in  England  by  Tyndall  and  othen. 
Many  experiments  were  advanced  on  both  aides  of  tlw 
question,  and  the  result  was  much  instauot-  Tndau. 
ive  Ulustration  of  Uie  laws  of  magnetio  »r»™»- 

*  fkO.  jr<V.,  1861. 

*  FtradST,  Ap.  AM.,  2835,  ohL  Thoro  !•  a.  ftirther  difionUT  la 
tbeoueofdluaigaetietMduM.  SeeThomaoa'ikttarteTyBaall. 
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aetiffli.  Bnt  the  oonttovvny  settled  noihing,  because 
in  ptHDt  of  faot  Uieie  was  nothing  to  setUe.  Either 
theoiy  was  porfeoUy  Bumdent,  when  prop- 
erly applieiL  to  nproient  the  phenomena, 
ana  eaui  left  the  qnestion  of  the  ultimate 
nature  of  panunagnetio  and  diamaffnetio 
action  where  it  found  it  This  ought  to 
have  been  evident  after  Thomson  bad  shown  that  the 
phenunena  were  included  in  a  perfectly  natural  gen- 
nKHmmn.  eralisation  of  Poisson's  theory,  indicated 
in  fact  by  Poisson  himself,  and  demon- 
strated  that  Faraday's  conception  of  the  phenomena 
was  only  another  method  of  rieving  the  facts  leading  to 
identical  conclusions.  Faraday  bimself  *  seems  in  the 
and  to  have  oonndered  that  the  difierenoa  was  a  mat- 
^  ^  pbrases.  8inoe  Glei^  Maxwdl's 
elabon^  mathematical  reooDStructioQ  of 
the  theories  of  Faraday  ^is  seems  to  be  aniversally 
recognised,  and  the  diacusuon  has  subsided.  For  a 
fbU  aoooant  of  the  various  interesting  experiments 
that  were  made  during  the  controversy  the  reader  may 
be  referred  to  Wiedemann's  Gahanitmiu,  33  658  ag-^ 
and  to  the  reprint  of  ^inidall's  Papen  on  THamagnet- 
ism  and  MagrteayttalUc  Action,  pp.  76  *g. 

Nvmerioal  Data  rt^peeting  the  SusceptOnlity  of 
WeaJ^  Magnetic  Bodies. — ^The  earlier  ez- 
T^'^t^  perimenten  arrived  for  the  most  part  at 
the  conclusion  that  the  susoeptilnhQr  «  of 
weakly  magnetic  bodUs  is  constant  Amom 
these  may  be  mentioned  Weber,  who  experimented 
iriih  bismnth,  E.  Beoquerel,*  T^mdall,'  Joule/  Reich,' 
and  Matteuod,*  who  experimented  on  various  sub- 
Btanoes  by  means  of  the  torsion  balance ;  Christie,^ 
who  worked  with  bismuth,  and  Amdtsen,'  who  worked 
with  fbzrio  sulphate  and  ferric  chloride,  both  using 
Weber's  diamagnetometer  \  and  Wi^emann,*  who  ex- 
perimented wiui  solutions  of  a  variety  of  salts.  E. 
Beoqnerel,  however^  in  some  of  his  experiments,  e.g,f 
with  sulphate  of  nidcel,  fbund  that  k  showed  a  ten- 
denoy  to  decrease  for  veiy  large  values  of  the  magnet- 
iiuig  force ;  Hfickor,**  who  tested  a  great  variety  of 
mbstanoea  (powdma  or  in  solution)  by  ineasuiing 
with  a  delicate  balance  the  attraction  or  repulsion 
exerted  upon  them  by  an  electromagnet  arrived  at  a 
similar  conclusion;  out  the  methoos  or  both  these 
•xperimenters  are  open  to  suspinon. 

A  large  number  of  relative  results  were  obtained  by 
the  earlier  eiperimenteis,"  but  in  some 
^ffff*  cases  the  methods  employed  were  not  sat- 
isfactory, and  in  others  the  results  so 
evidently  depend  on  the  state  of  aggregation  of  the 
material  that  they  are  of  little  importance.  The  fol- 
lowing tables  will  give  the  reader  some  idea  of  the 
rektiTe  magnitadciB  of  the  sosoeptil^ties  of  diffisrent 
sabstanoeB: — 

rimakm't  7b&I«  for  Magiutiet. 


lUekvr. 

ItoB,  100,000 

Hagnetlc  Inm  on,  .  40^227 
Ptorie  oxide,  ...  2S6 
Hunfttite,  ....  134 
ft>ecalar  iron  ore,  .  533 
Hjdnted  ferric  oxide,  160 
Ferric  salphate,  .  .  Ill 
Green  vitriol,  ...  78 
Nitnte  of  iron,  coocsoln.,  34 


Ferric  cfaloilde,  cone,  soln.,  98 
Ferric  BtUpliate,  "  58 
Ferrous  chloride,  "  84 
Ferrous  salphate,  "  128 
Nickeloua  oxide,  .  .  35 
Hydrate  of  do.,  .  .  106 
Hydrated  manganic  oxide,70 
Hangano-manganio   "  167 


numbers  here  denote  apeoillc  magnetic  sascflptibility 
f^^f^      ia^uat  wel^ts  of  tiie  sabstances  are  oom- 

Becqneiel. 

1  See  a  letter  to  Uatteaod  dated  November  2,  US5,  pabllshed 
In  Bence  Jone^i  lAft  and  LeUen  Rmday,  repiinled  In  Tyndall'i 
JDtamaimdtm  and  MaoneenataOie  AeUon,  p.  180. 

•  Ann.  d.  (Mm.  tt  d.  Ph^  ■  JM.  Hag.,  \m. 

•  PkB.Kag.,wea.  *  rogff.Aim^lM. 

•  vlMt.  d.  CMm.  e(  d.  i>«ia,  UBSl  ^  fivg-Ann^Wi. 

u  £§.,  Flower,  Pogo.  Awt,,  IMS,  1861,  etc. ;  E.  Beoqoerel,  ^im. 
d.C»m.dd.riim..lMI),UBl,ies6,tte.;  Hatteuod,  Cb^rfM £a»- 
■%  UB^  and  Cwn  (fJiMliHMm,  18H;  WledMBanB,  Pogg.  Aim., 


MsttiU  of  Paradav  and  B«eq*ard. 


Feimis  ohloride,  | 
oonc  Mlntion,  J 

Ammonlaeal  tola- 
tion  of  oaprons 
oxide,  

Do.  of  capric  oxide, 

Oxygon,  

Air  

Oleflantgas,   .   .  . 

Nitrogen*  .... 

Vaennm,  .... 

Carbonic  aeid,   .  , 

Hydrogen, .... 

Ammonia  gas,    .  . 

C^^^tgm  

Pareiiw^  .... 

Ether,  

Alcohol  ahflolnte,  . 
Oil  of  lemons,  ;  . 


+  665 


-1-120 
+  17.6 

+0.6 
4-0.3 
0.0 
0.0 
-0.1 

-oji 

-0.9 

-75 
-76 
-79 
-80 


Camphor,  .... 
Camphire,  .... 
Linseed  (41,  .  .  . 
OliveoU.  .... 

Wax,  

Nitric  acid,  .   .  . 
Water,  .... 
Ammonia  tolntlon, 
Bisnlphide  of  carbon. 
Sat.  Bolation  (hT  nitre, 
SQlphoTlc  acid,  .  . 
Sulphur,  .... 
Chloride  of  arienic, 
Posed  borate  of  lead 
Phonhonu,* .   .  . 
Seleunm,*    .  .  . 
Pare  copper,*    .  . 
Pure  silver,*  .   .  . 
Pore  gold,*    .   .  . 
Blsmtttii  - 


-8B 

-as 

-88 
-87 
-88 
-86.8 

-96 
-100 
-100 
-IM 
-118 
-128 
-137 

:iS 

-171 
-238 
-850 
1967  - 


The  results  marked  with  an  asterisk  are  taken  from  Beo- 
qnerel ;  th«  rest  are  from  Faraday.  Hie  numbers  relate  to 
equal  volmnee  of  the  sobatancea,  and  the  medinm  U  sop- 
posed  to  be  vaennm;  so  that  water  in  air  would  berepre* 
■entodbylOO. 

The  numbers  of  Faraday,  Becaaetel,  and  Ibttened  agne 
very  fkirly ;  t,g.,  according  to  faraday  the  muceptiblUttea 
of  water,  oxygen,  and  air  are  M  -  100 :  +  1 .8  :  +  .352,  ac- 
cording to  Becqnerel  as  -  100  :+ 1 .62  :+ .382.  Plnckex'l 
remits  do  not  agree  so  well  with  those  of  f^radsr  and 
Beeqoerel ;  bnt  hla  method  was  foolty. 

Within  the  last  five  years  a  large  number  of  alMofalta 
determinations  of  k  have  been  madevchiefly 
for  bismuth  and  ferric  ohloride.    Toepler  5^ 
and  Von  Ettingshauaen**  in  their  experi-  termina- 
ments  on  bismuth  used  with  some  altera-  -t^,  ^"""j 
tion  the  method  of  induced  currents  em-  ^"n*^ 
pltqred  biy  Weber"  in  the  eariiest  attempts  "t*""— « 
that  were  made  to  determine  tbe  susoepti- 
biUty  of  Irismnth.   like  Weber  they  compare  bismuth 
with  iron,  an  unsatisfaetoiy  procedure  on  account  of 
the  great  wialHlity  of  the  susoepttllnUty  of  iron  for ' 
different  msgne^ng  forces,  and  for  diffnent  samples 
with  the  same  magnetizing  force. 

Silow  worked  with  feme  chloride.  In  his  fiiBi  Mt 
of  experiments'*  he  observed  the  time  of  snow 
vibration  of  an  astatic  needle  Buspended^ 
over  a  (^lindrical  vessel  filled  with  the  solution ;  in  his 
second  investigation"  the  solution  was  placed  in  a 
glass  globe,  oa  the  outwde  of  which  insulated  wire  was 
wound  so  that  a  given  current  in  it  produced  a  onifinm 
magnetic  field  whose  strength  oould  be  oalonlat«d  the 
deflection  of  a  properly  astatized  needle  suspended  in- 
side the  globe,  was  observed  when  die  globe  was  empty 
and  when  it  was  full,  and  thence  k  was  calculated ;  in 
his  third  determination"  he  used  the  method  of 
Toepler  and  Yon  Euingshansen  so  improved  as  to- 
allow  an  absolute  determination  of  k  to  be  obtained 
directly. 

Borgmann"  inclosed  one  ooil  within  another,  and 
filled  the  hollow  cylindrical  space  between  B™nuuu. 
them  with  the  solution  of  feme  chloride  to 
be  tested ;  he  also  used  the  ring  method  of  Stbletow 
and  RowUnd. 

Jacques,'*  following  a  method  elaborated  by  Row- 
land, measured  the  repulnon  of  ci^tals  of 
bismuth  and  Iceland  epar  placed  with  their  fil^SSSi 
magnetic  axes  axially  and  eqnatorially  be- 
tween the  poles  of  a  Ruhmkorff's  electromagnet,  the 
field  of  which  was  carefully  explored  afler  the  manner 
of  Verdet  by  means  of  &  small  coil  moved  through  a 
known  distance  in  different  parts  of  it  \  from  these  obser- 
vations the  two  prindpal  magnetic  saso^rtilHlities 
were  calculated. 

»  PMg.  Jim.,  1877.  u  J!t  ifiuubeK,  ThL  tU. 

"  mk.  Ann..  Jgn.  u  WUd.  BeOL,  I8». 

M  See  Haxw^,  St,  and  Mag.,  ToL  IL I C72. 

V  wted.  Anm.,iBao.  »  Wbd.  BtOiL,  UTS. 

»  SOllman'i  Aw.,  1879.  Tbe  poUldied  tenlts  an  vltiatsd  M 
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Sehnhmeifter*  experimented  irith  ferric  chloride, 
iiung  the  same  method  as  Rowland  and 
Jacques. 

In  the  experiments  of  Eaton  *  the  meth- 
od ibnueriy  employed  by  Wiedemann  was  adopted ; 
the  data  in  his  paper  are,  however,  insaffioient  tor  an 
alwolute  determination  either  of  the  magnetizing  force 
or  of  « :  in  fact  he  determines  merely  the  force  with 
whidi  the  mafnetac  body  is  attracted  and  the  mei^gnetio 
moment  of  the  de<^romagnet,  assuming  ihat  the 
strength  of  the  magnetic  field  at  a  given  point  is  pro- 
portional to  the  latter, — ^which  is  not  necesBarily  true, 
for  the  ma^etio  distribution  in  the  core  of  the  ^ectio- 
mwnet  mi^  alter  witJi  increamng  currents 

Voa  Ettrngshauaen*  in  the  most  recent  research  on 

the  subject  with  which  we  are  acquainted 
^aAatiMn.       made  determination  of  the  susoepti- 

bility  of  bismuth  hy  four  different  methods. 
The  first  of  these  was  that  foimeriy  used  by  Toepler 
and  himself,  with  the  addition  that  the  action  of  Qie 
biamatli  bar  was  com^ved  with  Uiat  of  a  solenoid  of 
nearly  the  same  dimaadoiui  as  possible  through 
wlueh  flowed  a  earrent  <tf  given  strength  (an  artiaoe 
previously  used  by  Christie).  Xhe  second  method  om- 
sisted^  in  measuring  the  force  with  which  a  portion  of 
die  diamagnetio  substance  liung  in  the  axis  of  a  coil 
and  near  one  of  its  ends  was  repelled  out  of  the  coil 
when  a  known  ourrent  passed  Uurough  it  The  third 
method  yna  that  of  Rowland  and  Jacques.  The  fourth 
consisted  in  measuring  the  deflection  of  a  magneto- 
muAa  needle  produced  by  plaong  a  piece  of  the  dia- 
magnetio Bubetance  between  the  poles  of  a  powerful 
magnet  under  whose  action  the  magnetometer  needle 
had  oome  to  rest  in  the  fiist  instance.^  llie  agreement 
betiweea  the  ramihs  obtained  1^  all  dw  differaot 
methodB  was  reiy  fiur  oonndering  Uie  naaDnen  of  the 
^ects  to  be  measured  in  some  of  them,  The  second 
method  ia  {jronoiuiced  to  be  the  best,  and  by  means  of 
_    ,^  .     it  be  gives  also  a  deteiminaUon  of  «  for  ferrio 

Some  of  the  results  of  the  different  ex- 
perimenten  tat  tnsmndi  ore  given  in  the  fblknriug 
table : —  • 


Hagnetlxlog  Voro*. 
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lt.W 
HM 
1L48 

CklcnUtod  br  8toI«bKv  ftom  ow 
Uln  ttmiU  of  Wflber'i,  aw 
SUow,  Wied,  Aim.,  1882. 

C&lcnlued  by  Vod  Etttn^aa* 
aea,Le^tTOta  Weber. 

Calg<uatoa  bj-  Voo  BtUngBhaa- 
sen,  I, «.,  from  Cbriade. 

Tlina  dlfibtent           by  Vod 
Ettlo|«lij»ueii'a  aaooDd  method. 

Most  of  the  spedmras  contained  alight  teaoes  of 
iron.  Although  the  range  of  the  magnetisipg  foroe 
in  Yon  Ettingshaneen's  experiments  was  oond&rable, 
«  was  veiy  nearfy  oonstaut;  if  there  was  any  tendou^ 
to  variation,  it  was  decroaaed  with  the  large  magneti- 
dnar  ibroes.  - 

The  results  for  ferrio  chloride  are  not  so  concordant 
Silow,  afler  comparing  his  own  earliest  re- 
ggtotor  Bult  (l(fK  =  81  for  a  solution  of  density 
flUoride.  I-47S,  magnetized  by  the  earth's  horizontal 
force)  with  those  of  Borgmann  ( 10** = 48. 8, 
dflMHr  1.87,  magnetio  force 40  to  59).  concluded  that  the 
•oaoeptilnlit^  of  feme  chloride  jjiobably  follows  the  same 
kwaa  that  of  iron;  i&,  it  first  imaeases,  Uien  rMohes  a 
maximum,  and  afterwaids  decreases  more  at  less  slowly. 
His  li^  experiments  confirm  this  conjeetnre,  and  he 
finds  that  <  has  a  maximum  value  for  a  magnetising 
force  of  about  .4  C.G.S.  The  smallest  foroe  used  was 
about  .08  C.G.S.  and  the  corresponding  value  of  10<c 
ma  34 ;  ibe  luseat  value  of  ICk  ooourring  in  hia  taUes 


I  Wjm.  Bit.,  jm. 
*  USX 


  ■  WUd.  Am.,  uaz. 

5W«.  B*.,  1882. 
*  Thla  waa  cue  of  tbe  axperlmeBta  addocad  by  Weber  In  t&e 
amtntmiMi  waaMlin<HaMacnartft  pttlait^.  Sea  ftjjg;  iwajSli. 


is  179.   The  values  obtiuned  in  his  last  investigatioD 
are  smaller  than  those  given  in  his  firrt  table,  but 
there  ia  the  same  increase  and  deorease. 
The  following  are  his  latest  results 
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The  unit  of  IP  is  the  earth's  horisontal  foroe,  pre 
sumably  at  Mosoow. 

From  the  observations  of  Amdtsen  on  a  solutson  of 
density  1.49A  Bilow*  calculates  lO'x  ■=  57.5  (magnetie 
foroe  20. 3).  For  a  solution  of  density  1 . 395,  with  nug- 
netixing  nnoes  frran  38  to  252,  oohnhmeiBter  geis 
10"k  —  30  to  39.  Y<m  Ettingshausen,  for  a  adtmoa 
of  deunty  1.4S,  with  magnetiiang  force  14  to  20,  geti 
10*Jt  =-  59  to  50. 

The  following  are  (he  vshiea  of  W» 
obtained  by  Sohuhmdster  for  various  sob- 
Btanoes. 
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Kelahon  of  MAQinensH  to  oihxb  Fhtsioal 
Pbofebtisb. 

Skockt^  Jam'nff,  orTOraewn.— The  effect  of  these  i 
aiding  the  action  of  an  inductive  magnetic  foroe 
Imown  to  Gilbert ;  and  it  was  also  known  to  the  eariier 
experimenters  that  the  permanent  mimrtism  of  & 
body  not  subject  to  extemfd  ma^pietizing  force  was  de- 
stroyed by  like  causes.  The  action  is  predsely  edmiUr 
to  that  found  in  the  case  of  bodies  temporarilv  or  per* 
mancDtly  deformed  by  mechanical  stress,  ana,  agun, 
to  the  first  effects  of  temperature  on  bodies  temporarily 
or  pennanently  strained,  or  temporarily  or  permanently 
magnetized.*  The  effect  mavbe  conceived  as  oonasttng 
of  a  loosemng  of  the  molecules  for  the  moment,  so  that 
they  follow  more  eaidly  any  force  acting  on  them  whether 
meuianioal  or  magnetia  The  followmg  parallel  atato- 
ments,  taken  from  the  remits  of  Wiedemann,  who  has 
devoted  much  oarefbl  study  to  these  i^ienMMnai  irffl 
sufficiently  illnstnte  the  matter 

1.  Jarring  a  body  vader  L  Jairing  a 
twisting  Btrea  caases  ht-  bar  onder  mag- 
oiean     twiat  netinag  foroe 


K.  Permanent  twist  in  a 
wire  Is  dlmipished  by  Jar- 
ring. 

•  wud.Am^ma. 


Iniaease 
of  magnetiaa- 

tioa. 

n.  Ftamauent  magnall- 
■ation  ia  a  bar  is  dhni  Ated 
by  Jarring. 
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lb  A  wire  penoMently 
twteted  Md  Um  putlr  mu- 
tiWkbed  I— at  or  gkitM  t<ri«t 
wheo  Jami  aoeoidiDg  aithe 
UDtwMtag  to  iHidl  or 


in.  A  hue   11  ■uillj 

BBf^Uaed  Mid  then  partly 
dnnuf^BflttBed  loaaa  or  gaias 
ougiMttatiaa  aeeoEding  u 
thodenu^pietiiatkHi  UBmall 
grgrut.' 


flu  V  en  <tf 


ICimstar  dotoUi  nffudUig  tbe  eflbcU  of  J«Riii«  viU  b« 
fiMud  In  naowia  bywiadenuuui,  Fromjuat  AoeiMc^  and 
othen  all— ifar  qnotao.  Tba  iwidor       »lao  consolt  W>r- 

Jfec&M Mot  Strait  produeed  Ijf  Mtgnetbatifm. — 
The  atarting-point  of  Menmts  raBearch  on 
tku  anfaieot  wu  tiia  dwooreiT  mde  by 
J<M3e*  IB  1942  Alt  »  bar  of  aoa  iron 
lengthened  irlien  it  'wu  temponiilf  tkm^- 
netnedm-AelongMmdniddiTeetion.  When 
tha  m^gnetuiiv  ibn»  was  removed  the  bar  Bbortened, 
bat  is  Keaeral  met  quito  to  its  ori^ml  IcogtlL  ThiB 
geajdnaTaiteaMatt  was  due  in  part  to  penMuwat  a^- 
MdsM,  fant  ha  fooiid  duA  th«  pcnuiUMOt  ■ngaafciiatian 
4ue  toa^umnt  1068  was  rercned  finn- 1.3  to +  .25 
by  «  omrept  175,  wbile  tWD-tfamh  of  the  pennanent 
eatetmon  waa  atill  left.  The  aotual  eloDgatioo  of  an 
iroD  barm^eUzed  to  aatuntian  na  found  to  be  from 
n^aath  mWi^  «f  its  vlw>e  laqfth,  Tha  es- 
teBwni  varied  a9|naxfaDat«]|r  aa  tlie  flqnaaa  of  the  m- 
tnmtf  «f  aagnotiaatioa  (tampomiy  er  ipenunrnt). 

enenl  rfianoter  of  ute  pDenoDMntt  tb  the  eaino 
in  son  or  hard  imo,  sod  m  son  or  hard  eteel  ;*  bat  the 
effects  are  BtniJler  iritb  hard  than  witb  soft  bars. 
It  was  found  that  longitudiaal  oomprPBi'inn  of  the 
bar  influenced  the  Biaenetia  exteasion  litUe 
"  if  at  all ;  on  the  other  hmd^  longitudiaal 
traction  was  fotiwl  to  diminiah  it,  and  in 
the  oaae  of  thin  wires  under  considerable  tenaion  the 
■■l^eCiHtion  caoaed  acantnotioo.  "Bum  in  the  «ase 
^  a  hv  1  ^ot  long,  i  wA 'm  dtaaaatar,  with  a  wingbt 
cf  000^,  there  was  Bother  exteman  nor  eontractton, 
ereo  wira  a  current  of  1606 ;  -wHh  wdgfats  of  1040  ft 
jsd  11^  lb,  and  a  ourrent  of  lfi04,  there  was  a  oon- 
ttKtun  af  .OtiOQ&  incb  amd  .000032  inch  eespectlvely. 
The  «OBtraotaon  iwder  tfinsion  was  &h]k1  to  vary  ap- 
proKiaulely  aa  the  product  of  the  Bat^aetiKins  eoRsat 
and  the  intenmtjer  aiagaetiiatkia.  After  tbeaM^gpet- 
iziog:  force  waa  withdrawn  tfeewro  regwned  its  original 
lennht  permanent  mi^netizadon  notwithstanding. 
JoiUeinade  careful  experiments  to  detenBiDO  wbetber 
the  nugMtiaation  of  an  irea  bar  produced 
Jfo4tan-  aayaiteratuaaf  itsTabime.  butoould  find 
^Sm.  •omo.  He  therefere  eonBinded  that  the 
loDgitvdiaai  ertensien  of  a  mafpwtiaed  bar 
3b  accampamea  1^  an  eqnal  lateral  contract  ion ;  and,  in 
accordance  with  this  conclusion,  he  found  that  when 
aa  iron  tube  is  circularly  iiiagneUzed,  perpendicular  to 
its  lengtb,  ti7jpassing  a  cairent  idoi^  its  aria,  it  eon- 
hni^tni 


The  reraUaef  Jaale  han  4>een  veriHed  aad  t»  mum  ez- 
taat  to  ^  Werthaim,<  Bafi;*  Beez,*  Tjodall,^  Mayer,* 
Bighi*,  aad  Adar.>*  The  tluee  flnt  exporimi-uted  with 
juagaetliiBg  cofls  sborter  ffaan  thel»r,  and  fouad  that  tb« 
aztenrion  was  mneb  gnster  when  the  cofl  mm  Bear  tiM 
ftee  and  Ihaa  when  It  wm  near  (be  teed  «nd  4^  «1m  Ut. 
Tbia  of  «oviw  nisntbe  qBCBtioa  baw  for  the  extnuioo  !■ 
A«»  lo alegtiiwiiaKiiBtioa<aiiin  botnreeti  tbaicaii  ud  tbebar, 
aid  ham  ftraalBtomal  BMtlaealar  diotnrbauoe."  Uayer'B 
■asaltoaia  inagMMaent  with  Joala's  ezoept  in  the  cue  of 
kmn  at  aaft  rtnnX  wUofc  (not  nnder  tzactiou)  When  the 

I  intMiwiv  «i«Dto  oniM  awin  to  mvefM  la 


■„___atarteTeMiMlMmafB«llnUiMibr  Jarrlns. 

•  BkaaenlloaludlMAi  drawn  tolbenitdeet  In  nabralfr. 
Ant^,  «tio  bad  mmefited  tbe  esMenee  of  MmeMeh  eObet. 
Joule's  papers  on  Uieftil^vetaialn  attapao,.JMk4r  AtUCud 

JWL  Mao.,  1M7. 

•  tBtaBoaaofAtMrofaaidMel  ae  JbondaoQiuldeEafal*  In- 
iiiiiBM  in  length  everr  time  Uie  magDetbdng  current  was  Inter- 
aywtwL  Ibklic  tttctbalH to* slate rf^tandoa"  ta  tha  hafden- 

•  Aim.  d  aOm.  A  <t  P»*a.  IMS.   

>  Cll^ iby  Wleteaann.  0a(K.a|BOt.  •i^.JUHk.UM. 

•  MMMSMkMOMt  JraffiM»yaiiBfe.ddftM,18!ra. 

•  Mfl.  JS»,  UTS.  •MMaOla.,uai>. 
M  onMifn  ffmiiltn.  148D. 

B  lasinedainaDn's  renaifti,  Oota,  U.  {MB. 


etiiing  enmnt  wae  fint  Mtabllshed,  elwigated  tn  asne 
cases  and  retracted  la  othen, — at  the  first  breid:  nlnaaatiil. 
junlMfafleqaeatlyretnctedatniake  andakw^ted  atbaeak. 
Bijchi's  rendta  Ua  loogitDdinal  nugnetiantiMi  are  ia  free- 
nent  with  thaae  «f  Joule ;  he  alto  girea  a  varietr  «f  iuter- 
eeting  xoralti  regarding  the  ellbds  of  circular  and  longi- 
tudmalBtagnetiaatieawthaleagth  ef  lioawlTea  Barrett^ 
has  recently  arriTed  at  the  intereetlBg  nealt  ttuit  mVskal 
befaayaioiyiiMaelytoigop,— tHTactinaatoafcCTj^tb-irtiea 
Mgaetiaea  to  aataxation;  be  cine  fiv  tbe  atoagatea  of 
iron  and  cobalt  aader  like  i^unnstaaaas  yrloiilh  aad 
TO^OTtb  iflivectiTely. 

q/^^hy»e(Matfoifc— Matteneci**  aaamfl  to  Bflhetof 
hare  hcen  the  firrt  to  ^aoorar  that  when  a 
bar  suliject  to  a  nsagnetuiog  force  in  Ae 
direottoQ  of  its  lenj{th  is  stretched  in  the 
same  direction  its  Untporary  maguettBation  iaenweoa. 
When  tbe  stretching  force  m  removed  the  jj,,,^^ 
magnetization  again  diminishes.  V^eii- 
heSn"  eonSrmed  Ahtteucci's  observatioB.  VUtoi*" 
however,  fbuad  that,  after  the  first  eflfeet.  yinad 
which  is  alwa>'a  increase,  the  appKeadon  gf 
the  tnKHtion  ml  cause  increase  if  the  inteutty  of  mag- 
netization is  nut  beyond  a  certain  critical  Talue^  bat 
decrease  if  that  Tslne  IB  nrpassod;  tbemnofBl  of  the 
traction  eanaea  in  each  oaae  the  opponte  e£bofc  to  Aa 
ap^iea^on. 

ule  effect  of  the  first  traction  on  the  permanent 
magnetizatian,  wbethcx  nf  iron  or  steel,  is  a  dtsuiftB- 
tion ;  the  effect  of  snbacquent  traottons  in  steel  ia  a 
(Ennniition  on  application,  with  iBcre&se  OD  remond  \ 
m  toft  iron  an  inereese  on  application,  a  dinrinution  on 
remoTal.  Partial  deraagnctizatton  of  a  sted  bar  by  an 
opposite  nafnietic  force  causes  it  to  behare  like  sc^ 
iron ;  when  the  demugTietizing  force  is  suffident  to  re 
TCTseits  polarity,  the  effector  even  the  first  traeUon 
mav  be  to  increase  the  magnetization. 

Sir  W.  Tkonisao'*  ba.H  Ciii-cl'ull^  studied  tbe  phe- 
Domena  in  question,  as  exhibited  in  a  reiy  ThoBnn. 
soft  inw  wire  U)T5  on.  ia  duututer  peona- 
neatly  stieUdied  by  a  weight  of  ]  ft,  and  akemately 
stretched  by  we^htaflf  7  tt^  14  ft,  or  21  ft),  «ud  on- 
stretched  (so  that  there  was  no  penaanent  elongataan). 
As  tbe  magnetizing  force  was  tiMreaeed,  the  in- 
crease of  magnetization  caused  by  the  apj^cataon  of 
tniciiun  iocreabcd  Xa  a  tuoximtun,  then  dimmished,  and 
bccaiuc  zero  fur  a  certaia  critical,  ralue  of  tbe  magnet- 
izing ibruo ;  ailer  tbe  critical  Tsiue  was  passed,  the 
traction  eaHsed  a  diarinutiea  of  the  magacusauoa, 
which  increased  asymptotically  towards  a  fixed  limit  as 
the  miijniecizing  urce  waa  increased  more  and  more. 
Tbe  fullering  table  will  give  an  idea  of  the  resulta. 

IdeaabcatbaakaxiBiamincBeaBe,  ead  D  tiie  Jjiait  af  the 
daercNHb  Mm^r  esUwated  in  tbe  mmw  biMum^  nak; 

is  theleBBeoemipDadiaRt»I,aBd  j^abacriftfamlfim, 
each  expr— ed  in  tenu  vT  the  «arr4i<9  vMtfaal  Anm  at 
fiHasgewaawtt;  T  Is  the  tnefehn,  (  the  tempanaBva. 
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Bam  of  nickd  and  cobalt -were  also  examined ;  aad 
it  was  found  that  aAer  the  first  ^ect  the  resnk  n  l^^ 
plyktg  ttaetioo  Ln  the  direotion  of  magnetiaatiai  waa 
mboU  eases  to  c^tntMttA  the  magaetiastion.  l^effeet 
appeared  bo  iaoreaae  ap  to  a  naxiipi,  and  Ihea  to 
diminish  as  tbe  magnetizing  foroe  incnasad ;  bat  the 

»  Jttfwe,  ToL  xXTi- UHL  .  

i>  OMiptes  JtnMfau,  iStT:  .^mi.  d.  CMB.it rf.  HlB, MM 
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MAGNETISM. 


oitioftl  value  mm  not  readied  widi  (he  largeit  fome 
employed. 

iVaclioD  per^ndicukr  to  the  linee  of  magnetdzation 
waa  foond  DyThomson  to  dimioi^  the  magnetic  sua- 
oeptatnli^.  The  experiment  waa  made  by  meana  of  a 
fun  barrel  magnetized  longitudinally,  and  aulfjeoted  to 
jntemal  hydrostatic  preaaure. 

The  effect  of  presaure  along  or  perpendicnUr  to  the 
magnetisation  would  in  all  probabiuty  be  oppoaite  (and 
equal?)  to  that  of  an  equal  amount  of  traction ;  but  no 
ezperimenta  have  as  yet  been  made  on  the  au^eot' 
The  effect  of  Iroction  is  therefore  to  produce  ma^^iietic 
eolotropy,  the  susoeptibility  being  inoieaaed  in  the 
direction  of  the  sti^  and  diminiahed  in  the  perpen- 
dicular direction  so  long  as  the  intensity  of  magnetiza- 
tion ia  not  above  a  certain  oritiod  value ;  above  that 
value  the  effecta  are  reversed.  The  effect  of  preasure 
would  be  opporite  In  eveiy  particalar.  Hence  the  effect 
of  a  ahwing  atreaa  would  be  incmfse  of  magnetic 
auBoeptilHlity  along  the  principal  axis  of  elongaUon, 
and  deereaae  (to an  equalextent?)  along  the  principal 
axia  of  oompreaaion. 

Bdatioiu  bettoem  Tonion  and  MtMnetveatum. — 
These  were  investigated  by  Bfatteuooi,*  and 
Bumn.  Tor-  him  by  Beoqucrel  and  Wertneim.* 
■taDuul  The  whole  subject  waa  carefully  studied  by 
gjf*"*''  G.  W.  Wiedemann,'  who  haa  done  more 
than  any  living  physicist  both  in  discover- 
ing new  facts  in  this  interestang  field  and  in  oo-ordlnat- 
ing  those  formerly  known.  We  extract  from  his  Gal- 
vanumtufi  tha  followmg  series  of  paiaUel  atatemente, 
which  will  serve  the  douUe  purpose  of  making  the 
reader  aoguainted  with  the  principal  facts,  kdA  of 
drawing  his  attention  to  the  dose  analogy  between  the 
meohaouad  and  magnetio  properties  m  bodiea,  and 
to  tJie  afauost  perfect  redprooity  <^  their  experimental 
laws. 


the  twist  com^ndinr  ta 
this  maximnM,  and,  wmb 
the  demagiMtlaatloii  la  TC17 
great,  the  mailmom  nu^ 
not  be  reaeh«d  at  alL 

V.  If  a  bar  ooder  tiie  in- 
flnence  of  a  longitDdiiial 
magnetiii&K  fiuree  la  twiated, 
the  magnetuation  inoreaaea 
witii  small  twista  hot  de- 
cnases  again  with  large 
twiata.  The  fliat  eflbct  of 
twisting  Is  nsnallr  to  in- 
oreaae  th«  mapuUaaUoD; 
bat,  if  the  bar  be  Jarred  be- 
forehand, the  twist  at  onoe 
oaasea  a  decrease,  which  die* 
appeals  when  the  twfat 
oeaaea. 

VI.  If  we  twist  the 
end  of  a  wire  in  the  direction 
of  the  hands  of  awateh  as 
seen  {nun  the  fixed  end. 
wiiile  a  oomnt  ttvu  fixed 
end  to  free  end  eitiier  is 
passing  through  it  or  has 
passed  thzofuin  it,  the  wire 
beeiKnfls  limgitiidinaUy 
magnetised  80  that  its  fkee 
Mid  has  north  polarity.  The 
reversion  of  eorrent  or  of 
twist  revenea  the  magiuti* 
nAiou:  lercnbm  at  both 
leaves  It  nnalteied. 


PanOlel 
■tatamenti 
for  atnla 
and  nug- 
neOMloD. 


L  The  permanent  torsion 
of  iron  wires  ia 
diminidied  by 
magnetixation 
in  a  proportion 
decreaslDg  with 
Increasing  mag- 
netisation. 

2.  Bepetition  of  magneti- 
catioa  in  the  same  direction 
dininishea  permanent  tor- 
sion  very  little  fhrtiier;  bat 
magnetisation  in  the  oppo- 
site direction  causes  a  fresh 
andcoiuiderablediminutloa. 

3.  When  the  permanent 
torslim  of  a  wire  haa  been 
removed  as  Car  as  it  can  be 
by  magnetiations  within 
oertain  limits  repeated  alter- 
nately in  opposite  directions, 
it  takea  a  maximum  of  tor* 
sion  when  magnetised  in  one 
direction,  a  minimnm  when 
msgnetlsed  in  the  other  dl- 
retAion. 

4.  A  permanently  twisted 
wire  partially  untwisted 
loses  less  of  its  twist  when 
magnetizod  than  an  ordinary 
permanently  twisted  wire. 
If  the  untwisting  hss  been 
considerable,  feeble  magnet- 
ization causes  an  incroaae  of 
torsion,  which  rises  to  a 
maximum  and  then  de- 
creases aa  the  magnetlsatlsn 
is  increased.  The  greater 
the  antwiating  the  stronger 
the   magnetization  oorre- 


I.  The  permanent  mag- 
aetlsatioaof  ateel  bars  is  di- 
minished by  torsion  In  a 
prt^rtlim  deereadng  with 
increasing  teraion.  ■ 


n.  Bepetition  of  torsion 
in  the  samedircctiondimin- 
ishes  permanent  magnetiza- 
tion VBiT  Uttie  fhrther;  bat 
torsion  in  theo^Nsitediiec- 
tion  causes  a  freah  and  con- 
siderable dlminatiou. 

III.  When  the  permanent 
magnetization  of  a  bw  has 
been  removed  as  flu- as  it  can 
be  by  twisting  within  cer- 
tain limits  repeated  alter- 
nately in  oppoaite  directions, 
it  takes  a  maximum  of  mag- 
netization when  twisted  in 
oae  direction,  a  "Minimum 
whflD  twisted  in  the  other 
direction. 

IV.  A  permanently  mag- 
netised bar  partially  demag- 
netized loses  less  of  its  mag- 
netization when  twisbCKl 
than  an  ordinarf  ponua- 
nentiy  nugnetized  bar.  If 
the  demagnetization  has 
been  consldeiable,  feeble 
twist  causes  an  iucreaae  of 
magnetization,  which  rises 
to  a  maximum  and  then  de- 
ereaaes  as  the  twist  la  in- 
creased. The  greater  the 
demagnetization  the  greater 


I  Preanrs  ar  piled  outside  Ttaomson's  gon  barrel  would  enable 
Dz  to  observe  the  eflbct  of  tranaverae  piessore;  and  hj  magnet- 
Iting  the  barrel  ofrcularlr  the  elltet  or  preware  along  the  Unes 
of  totot  ooold  be  detennuied. 

■  Ooaata  Raidui,  1847.  .>  Qmpta  Jteadaf,  1802. 

4  Aw.  imi.,  UBS,  UU;  UM  ■  BdXi  «!. 


spending  to  this  maxlmara, 
and,  wIiMi  the  untwisting 
is  very  great,  the  maximum 
mMj  iu)»  be  reaohed  at  all. 

6.  If  a  wire  nnder  the  In- 
fluence of  a  twisting  stress 
is  magnetised,  the  twist  In- 
creaaca  with  weak  but  de- 
creases again  with  strong 
magnetization.  Theflrrt^ 
feet  of  magnetisation  is  asu* 
ally  to  increase  the  twist: 
bot,  if  the  wire  be  jarred 
beforehand,  the  magnetlza* 
tion  at  once  caoaes  nutwist- 
ing,  which  disappears  when 
the  magnetization  ceases. 

0.  Tf  we  magnetise  an  iron 
wire  so  that  its  free  end  has 
north  polarity  and  then  pass 
a  onrrent  Anna  the  fixed  to 
the  free  end,  orflistpssstlM 
curront  and  then  magnetize, 
the  free  end  of  the  wire  as 
seen  from  the  fixed  end 
twists  in  the  direction  of  the 
hands  of  a  watch.  The  re- 
version of  current  or  of  mag- 
netization reverses  the 
twist;  reversion  of  both 
leaves  it  unaltered. 

[It  would  appear  that 
when  the  magnetizing  foroe 
and  the  coxrent  are  both  in 
action  the  twist  tends  to  a 
maxbttum  when  either  ia 
Increased,  the  other  zwnain- 
Ing  OMstaat.] 

The  alterations  of  the  longltadinal  and  circular  magnet- 
isation of  iron  wires  may  be  ahown  by  the  induced  currents 
thereby  caused  in  a  coil  surrounding  the  wire  or  In  the 
wire  itaelf.  For  example  if  an  ima  wire  be  drenlarly 
magaetlaed  by  paasing  a  eoEient  through  it,  and  thea 
twisted  in  either  dlzeeti<ni,  an  induction  current  flows 
throagh  the  wire  In  the  same  direction  as  the  original  car- 
rent;  and  an  opposite  ctirrent  is  obacwed  when  the  wire  is 
untwisted  sgain.  This  shows  that  twisting  the  wire  di- 
minishes the  permanent  circular  magnetisation,  while  an- 
twisting  partially  lesterea  it.* 

The  region  between  bending  stress  and  magnetization 
has  been  studied  by  Qaillemin,^  Wertheim,*  Ader,*  and 
EJmball ; »  but  the  results  are  not  of  anfflcient  interest  to 
be  cited  here,  ^e  question  has  alao  been  raised  vrtiethcr 
magnetisation  aflbets  the  elasticity  of  bodies,  and  haa  bees 
answered  by  Wertheim  and  Wartmann  in  the  negative. 
Both  Kimball  and  Plazzoli "  find  that  the  breaking  ten- 
sion of  iron  wires  is  increased  by  longitndinal  tnagnetisa- 
tUm;  tiie  Conner  puts  tiie  iucreaae  at  09  per  cent,  when  ths 
wire  is  saturated. 

This  is  die  place  to  mention  the  so-called  **  magoetia 
sounds'*  which  accompany  the  magnetiza- 
tion  and  demagnetization  of  the  atrongly  JSSSl 
magnetio  raetaJa.  It  ii  now  established 
beyond  all  doubt  that  these  sounds  have  tb«r  ori^ 
partly  at  leaat  in  Uie  mechanioal  strains  aootmipanying 
magnetization.  In  many  cases  direct  magnetic  or 
electromagnetic  action,  and  even  electroatalio  and 
thermal  actions,  concur  in  producing  them,  and  it  is 
often  difficult  to  »ay  how  much  is  due  to  each  of  these 
several  causes.  This  is  cspcdally  to  be  obeerved  where 
the  Bounds  are  produced  by  the  passage  of  interrupted 
or  undulatory  currents  through  wirca  of  the  stnmgly 
magnetic  metals.  A  full  discussion  of  the  matter  to 
longs  more  properiy  to  the  aubjecA  of  decUio  tele- 
phony ;  Ifut  a  few  notes  on  the  niatmy  and  literature 
of  the  supject  may  be  given  here. 

Page**  seems  to  have  been  one  of  the  first  to  notice 

*  See  Wiedemann  and  VOlari,  t«.;  alao  Ooie,  iWL  TVwu.,  ISM 
H.  and  F.  Strenltz,  Wtm.  Btr.,  VKfl;  Hughes,  Pnc  Bm^.  Aa 

« a.,  vsn.  ■  m.  ^tm,  urt. 

>>  fffat  BdbL,  1880;  see  also  Hnmnsnn,  Jfc 
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^enomeaa  of  the  kind ;  bnt  Joole  ^  appeut  to  h»v«  flnt 
•tated  clearly  that  magnetic-mechanical  strain  was  a  me- 
eiflc  caose.  He  eays  that  the  magnetic  extension  in  she 
con  of  an  electromagnet  takes  place  so  soddenlr  that  the 
shock  ia  seusible  to  the  touch,  and  ia  arcompanled  hy  a  ma- 
sical  note  arising  from  vibration  iu  tltu  metal.  Harrian,* 
Matteaeei,' Beatson,  and  Wertheim*  all  took  ap  the  mat- 
ter;  and  De  la  Rive' publiahed  manj  investl^tions  otm- 
raming  it.  In  1861  Eein  published  the  invention  of  an 
eleetilc  telephone  for  the  transmission  of  music  and  speech, 
which  depended  essentially  on  the  magnetic  sounds  pro- 
dvoed  hj  a  varying  current  inu  iron  core.  This  instm- 
meot  ma  the  mUatjvt  of  the  telephone  of  Oray,  and  of 
the  still  more  umou  iDStnunmit  of  Bell,  whose  w^oa,  al- 
though  often  described  as  purely  electromagnetic,  is  no 
doabt  in  part  due  to  the  magnetic  strains.  Among  the 
more  recent  investigations  on  this  subject  may  be  men- 
tioned Ferguson,  Proe.  Bo^.  Sac  JEiia.,  1678  and  1880 ;  Ader, 
CM^fts  SmdMM,  1S79;  Du  Honoel,  Ih.;  Chrystal,  Nature, 
nL  XMiL,  1880 ;  Hughei,  JVssi  Bog.  Soc  Lom^  zxxl.  and 
szzU.,  1881. 

General  Remarks. — Wiedemann  has  remarked  with 
ja»dce  that  most  of  the  effects  of  strain  upon  mag- 
netization waAviceverta  are  complex.  Apart  from  the 
possihle  admixture  of  direot  magnetio  action,  we  must 
distinguish  (1 )  the  mere  distnrtHng  effect  of 
jarring :  thus  the  first  qtplioation  of  a  me- 
chanical stress  has  the  same  effect  aa  a 
shock,  it  loosens  the  molecules  of  the  body,  as  it 
were,  and  renders  them  more  ready  to  follow  any  in- 
dncdve  magneUc  force,  while  the  first  effect  of  mag- 
netixation  upoo  a  bodjr  under  stress  is  predsely  similar, 
and  may  in  ract  be  imitated  by  mechanical  jarring  pure 
and  simple;  (2)  afler-effeet,  whether  mechanical  or 
magnetic,  the  consequence  of  which  is  that  the  effect 
dne  to  any  mechanioil  stress  or  magnetising  force  is 
affe(^ed  by  pre-existing  stress  and  magnetization ;  (3) 
the  proper  effect  of  mechanical  stress  or  magnetio  force, 
whi^  appears  at  once  where  one  or  the  other  is  ap- 
plied, and  disappears  when  it  is  removed. 
In  bis  excellent  analysis  of  the  phenomena,  Wiede- 
mann  co-ordinates  them  throughout  by 
SSSmiSf  means  of  an  extension  of  Weber's  theory  of 
rrnrtr*!  "molecular  magnets"  {Drdthare  MiHeat- 
Jarmoffnete).  This  of  course  involves  an 
attempt  to  pass  beyond  the  mere  results  of  experience ; 
and  there  can  be  no  question  that,  on  the  whole,  this 
theory  explains  the  facts  in  a  highly  instructive  and 
BUgeestiTe  manner.  The  main  defect  in  it  is  the  mul- 
titade  of  asBumpUons  and  the  want  of  clearness  and 
definitenesB  in  its  condusiona.  Thus  it  ia  sometimes 
not  ea^y  to  we  why  exaotly  the  oppouta  oonclusiona 
should  not  be  drawn ;  and  it  appears  hopelm  to  brin^ 
it  to  the  test  (^a  quantitative  comparison  with  experi- 
ment. 

Without  entering  into  the  ultimate  causes  of  mag- 
netism,  we  might  endeavor  to  reduce  the 
phenomena  to  the  smallest  number  of  ex- 
betveen      perimeotal  facts.   Thus,  assuming  merely 
eSS^^    the  effects  of  longitudinal  and  transverse 
iMTimm.      traction  upon  magnetixaUon  and  the  mag- 
netic extension  and  compression  along  and 
perpendicular  to  the  lines  of  magnetization,  we  mi^ht 
explain  man^  of  the  results  concerning  the  relation 
between  toraon  and  magnetization. 

Let  us  take  for  example  No.  VJ.  of  Wiedemann's  parallel 
statements.  In  flg.  44  let  the  upper  end  of  the  wire  be  the 
fixed  end,  and  let  r  be  a  point  in  any  of  the  thin  coaxal 
^lindrical  shells  Into  which  the  wire  may  be  supposed  di- 
Tided.  First  snppose  the  wire  to  be  circalarly  magnetised 
hj  theactlott  of  a  downward  current,  the  resultant  magnetio 
teeaatPbeiagln  tiie  hoiiiontal  direction  PB.  If  now 
the  wire  be  twisted  in  the  direction  of  the  arrow  .T,  It 
reqairea  two  axes  of  greatest  and  least  magnetic  snscepti- 
bmty  P«  and  Pr.  The  resultant  magnetic  force  PB  being 
xeauved  along  these  axes  will  induce  more  mMpetism 
along  Ps  than  along  Pr ;  hence  the  nolotropy  wul  oause 
the  icsoltant  magnetlBtion  to  take  the  dueotion  PB' ; 


■  Slugeui,  Jm.  JL,  1842;  fkO.  Mao.,  1847. 

•  nUL  MoQ,.  1844.  ■  Wlad.,  Ooln.  IL  |  n». 
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It  will  therefore  have  a  positive  vertical  component  down* 

  warns,  which  agrees  with  statement 

VI.  In  fhet  the  twisting  eonTerts 
the  circular  linea  of  magnetixation 

into  rtght-handed  helices. 

Next  let  us  suppose  the  wire  un- 
twisted to  begin  with,  but  magnetised 
both  circularly  and  IoDgitudiiially,the 
components  being  PB  Mid  PA.  The 
resultant  magneuaation  will  then  have 
some  direction  snch  as  Pe,  bat,  by 
Joule's  principle,  this  will  cause  exten- 
sion along  P«  kbA  eompresaion  along 
the  perpendicular  direction  Pr;  conse- 
quently the  wire  will  twist  in  the  di- 
rection of  the  arrow  T,  which  agrees 
with  statement  6.  Moreover,  since 
magnetization  along  PB  alone  wonld 
simply  cause  the  tube  to  expand  along 
a  horisoutal  section,  and  magneti- 
sation along  PA  alone  would  simply 
eanse  iongitadinal  extension,  It  is  dear 
that  when  either  A  or  B  Is  given  tha 
twisting  reaches  a  maximum  and  then 
diminishes  when  the  other  is  increased* 

It  does  not  seem  unreasonable  to  expect  that  a  gene- 
ral mechanical  theory  of  this  kind  will  yet  be  found  to 
co-ordinate  all  the  facts ;  although  there  are  difficulties 
in  its  way  at  present^  The  phenomena  will  then  be 
reduced  to  two  or  three  experimental  facts  at  the  ut^ 
most,  which  it  will  be  the  business  of  some  ultimate 
dynamical  theory  of  magnetism  to  explain. 

I^ect  qf  Temperature, — Some  innumadoQ  on  this 
subject  has  been  ^ven  inddentally  above,  p.  258.  We 
collect  here  a  few  additional  &cts:  but  a  complete  ao- 
count  of  all  that  has  been  done  could  not  be  compressed 
within  our  available  space,  oiringto  the  great  diversity 
of  opinion  upon  the  subject.  That  the  question  is  a 
very  difficult  one  will  appear  at  once,  if  we  reflect  that 
variations  of  temperature  influence  the  density  and 
molecular  structure  of  magnetic  bodies  to  a  remarkable 
de^i-ee,  and  that  thus  secondary  influences  arise  in  ad- 
dition to  the  proper  effect  of  temperature. 

That  very  high  temperatures  destroy  both  the  mag- 
netic Busceptibiuty  and  the  power  of  retain-  p^t,^Qm, 
ing  magnetism  altogether  has  been  known  of  msgoet- 
Binoe  the  infancy  of  magnetio  Bcienoe.  Thus  ^J^rvery 
Oilbertfonndthataloadatoneandapieoeof  Jwaton 
iron  equally  lost  th^  powerof  affecting  the 
magnetio  needle  when  heated  very  hot,  and  remarks 
that  the  magnetio  property  returns  to  the  iron  after 
it  has  cooled  a  little,  out  that  the  magnetio  virtue  of  the 
loadstone  is  altogether  destroyed."   Similar  results 


magnet  lost  its  permanent  magnetism  rather  suddenly 
at  a  temperature  a  little  under  the  boiling-point  of 
almond  oil ;  it  behaved  like  sofl  iron  till  it  was  raised 
to  an  orange-red  heat,  and  then  it  lost  its  magnelJo 
susceptibility  and  became  indifferent  Hie  tempera- 
ture at  which  letentive  power  for  permanent  magnet- 
ism was  lost  appeared  to  vary  in  steel  with  the  haraoeeB 
and  structure;  in  fragments  of  loadstone  it  was  verjr 
high ;  they  rebuned  their  permanent  magnetism  imbl 
just  below  vimble  ignition  iu  the  dark,  but.  on  the 
other  hand,  they  lost  their  susceptibility  at  dull  igni- 
tion, i.e.,  at  a  much  lower  temperature  than  iron. 
Nickel  was  found  to  lose  its  ma^etio  susceptibility  at 
a  much  lower  temperature  than  iron,  viz.,  about  330° 
to  340°  C."*  Cobalt  is  much  more  refractory,  for  it  re- 
igns its  susceptibility,  according  to  Faraday,  nearly  up 
to  the  melting-point  of  copper,       to  a  white  heat. 

•  According  to  tlie  resnlts  ofVlUarlaod  Thomaon,  il  the  mag- 
netliaUoD  vere  beyond  a  certain  critical  value,  IV  would  beoom* 
an  axil  of  oompreariOD  and  Pranaxlsof  eztena[oa,in  wblebease 
the  wire  woula  twist  in  the  opposite  direction. 

T  Bee  Thomson,  i>Aft.  Thuu.,  1879,  p.  78.  Not  the  least  ol  these 
arise  from  gaps  in  our  experimental  knowledge ;  t4f.,  ngardiag 
the  edbets  of  pennanaU  wet  canssd  by  tiaction  and  oomprsMon. 

•  De  MqgiuU,  Ub.  il.  cap.  9. 

•  Sv-  Set.,  vol.  iL  p.  xS.  UBL 

■>  According  to  BecqneMt  about  400»  C,  aoooiding  to  PooUM 
■tamtsmocT 
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The  mitw  had  oeeanon  to  venff  Uuee  ranilu  ia  the 
oonne  of  some  experiments  on  the  magnetic  sounds  in 
wires  of  uron,  nickel,  and  cobalt  travened  by  an  inter- 
rupted current  of  electricity.' 

^le  effect  of  extreme  cold,  produced  in  the  ordinair 
■Actofex  ™^  ^  means  of  eoUd  carbonic  acid  and 
Mucoid,  ether,  was,  uxnrding  to  Trowbridge,*  to 
diminish  the  moment  of  a  steel  magnet 
(munetaEed  at  2Sf  0.)  by  aboat  60  per  cent. 

The  effect  of  moderate  alteration  of  temperatare 
jgp,!^!^  varies  neatly  according  to  eiroumstaaoea. 
wiatioiu  We  ahan  oonsider  sepamtely  the  effect  upon 
oftempera-  maguetie  SQSoeptilHlity  and  upon  the 
permanent  magnetiam ;  tmt  it  mutt  he 
noticed  that  no  such  separation  is  possible  in  actual 
exr«riment 

The  temporary  magnetism  of  bars  of  oast  iron,  smithy 
iron,  eoft  iron,  soil  steel,  and  hard  steel 
nagnetto  magnetized  by  the  earth's  vertical  force  was 
moeptlba<  foand  by  Sooresby'  to  be  insensiWe  at  a 
white  heat,  bat  to  be  much  greater  at  a 
dark  red  heat  thanatuua  temperatmnof  theair.  The 
^fferenoe  ms  most  marked  in  the  case  of  hard  steel, 
no  doid>t  partly  because  of  the  softening  of  the  bar. 
Similar  experiments  were  made  fay  BarloT^  Seebeck, 
and  others.  Kapfer*  experimented  on  the  subject 
nnng  variations  of  temperature  between  0°  and  MKT  C. , 
and  feund  the  ensoeptibility  of  soft  iron  to  increase 
wta'"*'^  temperature.  Wiedemann's  con- 
inaawMTiTrtgi^gjQp  jg  ^jj^^  ^jjg  alteration  of  tem- 
perature, whether  increase  or  decrease, 
increases  the  temporary  magnetism  of  iron  or  steel, 
whatever  the  temperature  at  starting.  If  the  tem- 
perature be  repeatedly  altered  and  brought  back  to  its 
mitial  value,  the  magnetization  omtinues  to  increase, 
but  after  a  time  becomes  more  and  more  nearly  con- 
stant at  the  initial  temperature.  After  this  state  has 
been  reached,  an  increase  of  temperature  causes  in- 
crease of  magnetization  in  very  hard  steel  bars,  a  do- 
crease  of  temperature  a  decrease  of  magnetizatioD ; 
the  behavior  of  soft  steel  bars  is  exactly  opposite. 
Baur*  and  Wassmuth*  have  recentJy  taken  up  the 
matter  with  all  the  advantages  of  modem 
experience.  The  former  concludes  from 
his  experiments  on  iron  by  the  ring  method, 
at  temperatures  l^tween  0^  and  150'^  C,  that  the  mag- 
netic susoeptibijity  for  a  given  magnetizing  force  in- 
creases with  the  temperature  if  the  ftnoe  be  below  a 
certain  critical  value  (3.6  or  so),  but  decreases  as  the 
temperature  iDcreases  if  the  force  be  above  tliat  value. ' 
The  smaller  the  magnetizing  force  the  greater  the  in- 
fluence of  temperature  on  the  magnetic  susceptibility. 
The  result  of  his  experiments  at  veiy  high  tempera- 
tures is  that,  for  small  magnetizing  forces,  the  suscep- 
tibility at  first  increases^  rapidly  as  the  temperature 
increases,  reaches  a  maximum  at  red  heat,  and  then 
fiiUs  suddenly  to  zero.  For  large  forces,  the  suscepti- 
bilitv  decreases  gradually  until  red  Iieat,  and  then  falls 
suddenly  to  a  veiy  small  value.  According  to  him,  if 
a  bar  be  cooled  from  white  heat  the  first  traces  of  sus- 
oeptibQit^  are  observed  at  a  very  bright  red,  the 
brighter  the  greater  the  magnetizing  force.  He  gives 
a  variety  of  interesting  results  concerning  the  phe- 
nomenon of  Gore,'  all  in  accordance  with  what  we 
have  just  stated. 

In  nis  earlier  researches  Faraday  was  unsucoeasful 
Dinnicg-  in  obtaining  any  evidence  of  the  influence 
netiamof  of  temperature  on  the  susceptibility  of 
Huiie.  weakly  magnetic  bodies,  such  as  the  chlo- 
rides of  the  magnetic  metals  or  of  diamagnetic  bodies.' 
His  earliest  results  were  obtuned  with  gases,  and  that 


•  PkO.  TMmt.  Sot.  Boe.  AKm.,  toL  Ix. 


1  IMmre,  Tol.  xxli.,  1880. 
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too,  stnng«  to  aaj,  before  the  magnetic  charaeter  «C 
gases  was  fully  investigated.  It  was  Ban-  BaacmUri. 
calari's  dipcoveiy  of  the  extraordinaiy  be- 
havior of  flame  between  the  poles  of  m  elec^magnet 
that  led  Faraday  to  resume  his  magnetic 
expeiimenta  on  gases.  Blames  of  all  de- 
scriptions are  strongly  repelled  from  the 
axial  line  of  a  hetero^neous  magnetic  field, 
— 80  much  80  that  it  is  imposmtne  to  induce 
the  flame  of  a  candle  to  90  between  the  pointed  polea 
of  a  powerful  electroma^tet  when  they  are  plaoetlat  a 
short  distance  apart.  The  flame  is  Uown  ande,  or 
even  downwards,  as  if  by  a  strong  current  of  ur  iaso- 
ing  from  between  the  poles.  If  a  flat  pointed  flame  is 
placed  with  its  centre  a  little  bdow  the  axial  line,  when 
the  magnet  is  excited  it  drops  down  and  spreads  out 
below  and  around  the  axial  linet  assmning  a  fish-tall 
shape.  It  appears  that  the  effect  is  not'  due  to  the 
solid  matter  m  the  flame,  but  simply  to  the  hot  gases 
in  it ;  for  the  upper  and  cooler  part  of  the  stream  of 
smoke  from  a  fireshly  extinguished  taper  is  bohm^ 
affected,  while  the  hwmr  hotter  part  is  molt  power- 
fully acted  upoo,  being  Mown  aside  and  often  aiw  into 
two  iDdepeadent  sbvama.  A  careful  inveaUgiUjon  led 
Fanuiay  to  the  oondusion  that  oxygen,  oarfoonio  add, 
and  eoal  gas  are  rendered  more  diamagiwtic,  or,  what 
is  the  aame  thing  so  far  as  the  resoltant  differential 
aedon  is  oonoemedj  less  magnetic  by  heat,*"  and  t4iai 
this  effect  was  much  greater  than  could  be  aocounted 
for  by  the  mere  rarefaction  <^  the  gas.  He  likewise 
obtained  an  increase  of  the  Busoeptibility  of  oxygen  by 
cooling  it  with  ether  and  sdUd  caroonio  acid.  Nitrogen 
appeared  to  be  alto^ther  indifferenL  H«  found  m  a 
Uter  smes"  of  expenments  that  the  magne-  KUbetat 
crystallic  property  of  bismuth  was  destroyed  hMmi^ 
at  a  tempea'^wrQ  *  little  helow  its  melung  Mpy»mg 
point,  and  that  the  same  thing  happened  to 
crystalline  antimony  a  little  below  red  facftt 
In  the  thirtieCh  series  of  his  experimentaJ  researches  he 
states  that  between  35°  and  142^  G.  the  susceptibility 
of  a  specimen  of  spathic  iron  ore  perpendicular  to  ita 
magnetic  axis  decreased  by .  333  per  cent  per  degree  cen- 
tigrade of  rise  of  t<aiiperal,ure  -  this  agrees  very  closely 
with  the  formula  which  was  found  ay  Wiedemann  to 
represent  very  approximately  the  temperature  effect  for 
salt  solutions,  nz. ,  <=il^  (I  -  . 00325  t).  For  the  de- 
crease in  the  magnqcrystallio  couple,  or,  which  is  the 
same  thing,  in  the  difference  between  the  susceptilnli- 
ties  along  and  perpendicular  to  the  magnetic  axis,  he 
foimd  for  the  spathic  iron  ore  .482  per  oeet.  between 
0°  and  138**  C,  and  the  percentage  of  decrease  waa 
four  timee  as  great  between  -  14^  and  if  as  hstween 
129°  and  143°.  The  corresponding  decrease  in  the 
case  of  cry  stalline  fcirannth  between  36"  and  137*0. 
was  .53  per  ocut.  The  expniments  of  Hueker  nod 
Maiteuoci  led  them  to  ogndode  that  the  susc^tihility 
of  diamagnetlcs  diminishes  with  increase  of  tempera- 
ture ;  in  the  case  of  bismuth  the  decrease  between 
ordinary  temperatures  and  its  melting  point  is  and  to 
be  alxiiit  one  sixth  or  more. 

Canton  SL-eniR  to  have  been  one  of  the  first  to  Btndj 
the  effect  of  moderate  variatiooa  of  tern-  „^  . . 
^Hiraturc  on  the  permanent  magnetism  of  heSton 
iron  and  steeL  The  results  of  h^  and  ptmaamx 
Hallstrom's  experiments  woitto  show  that  "'•^ 
permanent  magnetization  decreases  when  the  tempera- 
ture rises,  and  increases  again  when  the  temperature 
falls.  In  reahty,  however,  as  was  shown  by  Kitpfer, 
Bless  and  Moser,  G.  Wiedemann,  and  othen,  tha 
pheuomenon  is  complicated ;  fw,  if  we  repeatedly  heat 
a  magnet  and  allow  it  to  cool  to  its  init^ 
temperature,  the  magnetization  lost  at  peSlaS* 
each  heating  is  only  partially  recovered  on  eflbct. 
cooling,  and  thus  a  progressive  hsa  goes  on, 
until  at  last  a  constant  siate  is  reached,  in  whidi  the 
magnetization  lost  on  heating  is  oonqilotely  naeennd 
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OD  oodliiiK.  In  UuB  reapeot,  aa  well  u  in  tJie  eflfoot  on 
the  magnetic  sasceptibdity  already  diacuaaed,  Uiere  is 
an  analogy  between  tho^  effect  of  temperatare  and  the 
effect  of  BtniQ  ;  i.e. ,  there  is  a  first  or  permanent  effect 
aad  a  proper  or  temporary  temperature  effect  The 
permanmt  effect  ia  that  any  alteration  of  temperatare, 
M  it  incioaao  or  decrease,  diminishes  the  permanent 
magaediation  jnst  as  a  shock  or  a  jar  would  do,  and 

r.i,Lu  probably  for  a  mmilar  reason.   IDie  proper 

tonpotaiT  or  temporaiy  effect  oocsiBts  in  a  decrease  of 
magnetization  with  iocrease  of  tempera- 
toe,  whidi  ia  completely  recovered  on  decrease  of 
tempwatnre  and  nes  varan,*  If  this  be  borne  in 
vuiA  togethw  wiUi  what  hai  already  been  said  aboTe, 
it  win  not  be  difficult  for  the  reader  to  see  that  the 
order  and  amount  of  the  temperature  YariatioDS,  Uie 
hardneas  and  form  of  the  bar,  and  its  magnetic  history 
will  all  inflnenoe  the  tempentan  coeflident 

To  takeone^xample,  Wledetaaon  found  that  a  bar  mag- 
netized atO°  C  aad  then  partlaUy  dema^netued  by  an  op- 
posite force,  lost  magnetism  when  heated;  if  the  demag- 
netization was  not  carried  too  far,  it  did  not  when  cooled 
agnin  to  0°  wholly  rtcover  what  It  had  lost.  If  the  demag- 
oetizatioa  was  carried  a  certain  length,  it  recovered  all  that 
it  had  lost;  If  farther  BtlU,  more  than  it  had  lest.  Itwuin 
ikct  found  possible  to  demagnetize  a  bar,  so  as  to  render  it 
^parently  nnmi(netio,  and  then  to  lestore  p(ut  of  its  ori- 
«nal  magnetism  by  mierelT  heating  and  cooling  it  again. 
Sbnilar  phenomena  were  observed  with  a  bar  magnetized 
and  demagnetized  at  100",  and  then  alternately  cooled  and 
heated,  vnveriorben,*  who  arrived  aunewhat  later  at 
aimilar  nonlts,  tnircseDia  the  matter  by  saying  that  the 
bar  in  this  case  Las  two  magnetizations  superposed,  each 
having  its  own  temperatare  coefficient. 

Hie  fMlowing  are  a  few  additional  refeieuces  to  sonrces 
«f  infonnation  coneeming  the  {vesent  snl^oct :  Hanritins, 
Fogg.  Aum^  1863,  and  PhU.  Mag.,  1664 ;  Jamln  and  Gaugaln, 
Qmatm  JEsndw,  poarisi;    Fave,  lb.,  1878;  Foloni,  Witd. 

Dadopmoit  of  Heat  dmrmff  MamutiscUion. — Bear 

  soning  on  purely  thermodynamic  principles 

™^f"'  from  the  results  of  Faraday,  as  to  the  in- 
liona  fiuence  of  temperature  oo  the  magnetic 
properties  of  bodies,  Thomson'  has  con- 
cluded— (1)  that  a  piece  of  soft  iron  at  a  moderate  or 
low  red  heat,  when  drawn  gently  away  from  a  maRnct, 
experiences  a  cooling  effect,  and,  when  allowra  to 
approach,  a  heatinc  meet,  and  that  nickel  at  ordinary 
tempMatoree  and  oobalt  at  high  temperatures  (btttween 
the  melting-point  of  copper  and  some  lower  tempera- 
ture) ezpenence  the  same  kind  of  effect;  (2)  that 
«omt  at  ordinajy  temperatures  and  up  to  the  tem- 
perature of  maximum  permeability  experiences  a  cool- 
ing effect  when  allowed  to  approach  a  magnet,  and 
halting  when  drawn  away;  (3)  that  a  oyatal  in  a 
magnetic  field  experiences  oooliog  when  the  axis  of 
gTMteet  paramagnetic  or  of  least  diamagnetio  snscepti- 
nlity  is  turned  from  along  to  across  the  lines  of  force, 
and  vice  vrraa. 

Besides  these  couaideraUons,  the  fact  ^at  those  who 
adopt  the  moleoDlar  magnet  theoiy  are  oldiged  to 
aaaome  someUiiD^  of  the  natore  of  a  frietiona]  redst^ 
anoa  to  the  turning  of  the  magnetic  molecules,  and 
generaOv,  widiout  reference  to  any  particular  theory, 
many  of  the  phenomena  of  coerdve  loroe,*  lead  na  to 
flOppOBe  that  eome  apeoifio  development  of  heat  may 

>  To  give  the  reader  an  idea  of  the  maanitndeof  thlseRtet,  we 
najrmenlion  that  Whipple  in  detenutnug  the  tempeiatuie  cor- 
noElons  air  BtagMttna^r  msgnela  at  tern,  aeeoralng  to  the 
ftnaala 

«  K,-K„{l-t(*-V-«'(*-V"}' 

foond  fcr  the  coefllcient  f  valo«s  TarrlngftvaB  JI0078S  t»  jOOOOM, 
with  a  mean  of  .000161 ;  and  for  q  ftom  .OomoM  to  40000001.  with 
a  mean  of  .OOOOOHB  (Proe.  Adv.  8oe.  Land.,  1877). 

■  Qnoled  in  Xcmont,  fidadb.  d.  Jtw.,  (82.  An  aeooont  of  I>a- 
aaoars  own  nsearchea  will  be  found  m  the  Hune  plaoe. 

■  PkO.  Mxo.,  1878:  or  Nlchol'a  Oydopxdki,  2d  ed.,lBU' 
«  Baa  tba  MMT  o<  Warboig  quotad  aboT*,  SHl 


aooompany  magaetiaation  and  denugnedaatioB.  -^Dm 
experimental  verifioatiui  of  this  aumoioii  xn«^ 
is,  however,  a  mattor  of  great  difiLcol^,  aaaiai 
owing  to  the  enotmooB  generation  of  heat  eo^^ 
arising  secondarily  from  induced  cnrrentB 
in  the  maaa  of  the  metaL  The  developmttit  caused 
by  magnetiaation  and  demagnetisation  was  taken  ad- 
vantage of  by  Joule  in  one  of  his  determinations  of 
the  meohauioal  eqnivalwt  of  heat,  but  he  makes  no 
attempt  to  aepaiate  the  effect  of  tho  two  causes, 
indeed  it  did  not  coocem  his  purpose  to  do  ao^' 
Notwitfaatanding  that  several  experiaieotera  have  at- 
tacked the  iffoUflBi,  it  cannot  be  aaid  that  it  ia  yet 
completely  solved,  u  will  theoraEcne  be  beat  tim^  to 
call  the  reader'a  attwtioi  to  aome  the  papers  that 
have  been  pnUidied  m  the  Buljeat,  and  wave  him  to 
form  his  own  jodgmoit. 

Sm  Von  Breda,  Pegg.  aMi.J.Bi6;  Qnw%  PkU.  Mtig^  1840; 
Edlnnd,  Ptigg.  Ami^  1B64;  ViUaii.  N.  On..  1870:  Ckaln, 
OtmpU»  SmAiM,  Herwig.  WM.  Amt^  iv.,  1878;  ^bow- 
bridge,  Witd.  SML,  1679. 

Mue^emuoia  ItdaHotu  qf  Mametmm  to  other  JPh^ 
nboi  J\vpertie*. — Aooording  to  Mag^ '  the  Tbwmal 
themt^  conductivity  of  magneticediron  is  oondne- 
less  along  Uie  linea  of  force  than  across 
them.  Naoeari  aad  Bellati^  vara  unaUe  to  vezi^  this 
result ;  TomUnson,*  however,  found  that  the  oondno- 
tivi^  of  iron  and  steel  ban  was  diminished  by  lonp- 
todinal  and  increased  by  tiaDsveiaal  magnetisation. 

Afarahami  Edlund,  Monaaon,  and  Wartaaann  all 
made  expenmenta  in  aearoh  of  a  magnetie  ueetria 
alteration  of  the  electric  oonduotivitv  of  oondoo- 
iron.  Thomson  seems,  however,  to  nave 
been  the  first  to  arrive  at  any  definite  result*  He 
found  the  oonduotivity  to  be  diminished  along  the 
lines  of  magnetisaticm  and  increased  across  Uiem. 
Bees  ^  verified  ^e  former  result,  but  doubts  the  latter, 
which  ho  is  inclined  to  explain  as  a  aeoondaiy  effect 
caused  by  the  comprefliion  s£  the  iron  ansing  ficom 
the  extnnal  magnetic  action  on  the  plates  uaed  in 
Thomson's  experunents. 

Thomson  also  found  ^  that  Uie  thennoelectiic  quality 
of  iron  was  affected  by  magnetization  \  the  Tbenno- 
thermoelectria  current  flowed  from  unmag-  eiectro- 
netized  to  longitudinally  magnetizedf  and 
from  transversely  magnetized  to  unmag- 
netized  or  longitudinally  magnetized  iron  through 
the  hot  junction.  In  the  ease  of  nickel,  the  current 
flowed  from  longitudinally  ma^etized  to  unmagnet- 
ized  through  the  hot  junction,  t.^.,  niokd  behaved  op- 
poffitely  to  iron.  Thomson's  results  have  been  in  part 
confirmed  by  a  recmt  inveetigatioB  of  Stronhal  and 
Bazna." 

A  relation  between  manietiau  and  light  was  first 
eetablished     Faraday'a  disooveiy  of  the  „ 
magnetic  rotation  of  the  plane  of  polariza-  ^^t^St 
tion  of  a  ray  pasung  along  the  lines  of 
force.   This  subject  belongs  more  properly  to  phyncal 
optics,  but  there  is  one  magnetic  j)henomeoon  app^ 
rently  closely  connected  with    which  fiUls  to  be  men- 
tioned here.   This  ia  Hall's  discovery" 
that,  if  an  electric  curr«it  flow  in  a  thin  ^^g^^ 
metallic  strip  in  a  direction  AB,  the  effect 
of  placing  the  strip  in  a  magnetje  field  with  its  plane 
perpendicohiT  to  the  lines  of  force  ia  to  oause  a  tnna- 
yetaa  electromotive  force  perpendioolar  to  AB,  irtucAi 
ohangeain  sign  when  the  direction  either  of  the  cur- 
rent or  of  the  magnetic  field  is  chan^;ed.    This  trana- 
verse  electromotive  force  is  proportional  to  the  pro- 
duct of  the  current  intrasity  and  the  strength  of  the 
magnetic  fleld  ;  caeteru  paribve,  its  direction  in  the 
case  of  iron  is  oppasite  to  that  in  other  metals,  and  its 
magnitude  is  also  greyest  with  iron.   This  (uaooveiy 

•  Joole,  IVtO.  Mag.,  IMS. 

•  AnMiie$d£Q^fx,MO\  or  mod..  OaJp^  IL  •  UOl 

'  ffleti  SHU.,  1877.  •  Proc  Soy.  Soc  Lmd^  1878. 

•  PMI.  TVOM.,  U66.  y>  Fogg.  An»..iSM.  "XmA 
>■  WUd.  Am.,  xiT.,  UBL     »  PtM.  Mag.  [S],lz.aBd  x.,  1880. 
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wtabliflhes  the  ezistonoe  of  the  lotatoiy  ocwffioient  of 
resistance  mentioned  by  Maxwell '  in  his  discussion  of 
aeolotropic  conductivity ;  and  Rowland  has  shown  that 
the  phenomenon  is  probably  due  to  the  same  cause  as 
the  magnetic  rotation  of  the  plane  of  polaritation.' 
If,  as  modem  physicists  suppose,  magnetism  be  a 
dynamical  phenomenon,  time  must  enter  as 
^  a  conditionmg  element  The  question  has 
been  raised  how  long  any  ma^etinns  force 
takes  to  develop  the  maximum  magnebcataon  that  it 
is  capable  of  producing.  There  are  many  facts  that  go 
to  prove  that  this  time  is  very  small,  or,  at  all  events, 
that  any  force  develops  a  very  large  fraction  of  the 
total  munetization  due  to  it  in  a  very  short  period  of 
time.  Perhaps  the  most  wonderful  evidenoe  on  this 
hesid  is  the  tact  that  the  telephone,  whidi  depends 
essentiallv  on  varying  magnetic  action,  can  reproduce 
the  BouDOs  of  human  speech  even  to  the  oonsonaDts.' 
Experiments  bearing  directlj^  on  the  subject  have  been 
made  by  VillarL*  A  flat  circular  disk  of  flint  glass 
was  placed  between  the  poles  of  a  RuhmkorfiTs  appa- 
ratus for  measuring  the  magoetio  rotation  of  the  plane 
of  polarisation.  The  axis  of  the  disk  was  perpendicu- 
lar to  the  axial  line,  so  that  rotation  brought  the  dif- 
ferent radii  successively  into  the  line  of  ught  When 
the  disk  was  at  rest  the  magnetic  action  in  one  experi- 
ment caused  a  rotation  of  19  divisions;  spinning  the 
disk  at  the  rat«  of  110,  121,  143,  and  180  turns  per 
second  reduced  the  magnetic  rotation  of  the  plane  of 
polarization  by  2,  5,  10,  and  17  divisions  respectively; 
the  reduction  was  less  the  greater  the  magnetio  force. 
From  this  Villari  ooncluded  that  in  flint  glass  not  less 
than  0.001244  second  is  required  to  produce  sooh  adia- 
maenedo  intensity  as  can  oe  observed  by  the  rotation 
of  the  plane  of  polarization,  and  that  0.00241  second 
at  least  is  required  to  develop  the  greatest  diamagneti- 
zation  of  which  this  substance  is  capable ;  he  also  states 
that  the  diamagnetism  lasts  fbr  less  than  0.00018  sec- 
ond after  the  inducing  force  is  withdrawn.  A  series 
of  interesting  experimeniB  on  the  oscillation  of  the 
plane  of  polarization  caused  bv  the  oscillatory  dis- 
charge from  a  Leyden  jar  recently  mode  by  Bichat  and 
Blondlot*  led  them  to  adifferentconclnsion,  viz.,  that 
if  any  lagging  of  the  induced  magnetization  behind 
the  magnetizing  foroe  exists  it  is  less  than  0.000033 
second.  No  explanation  has  been  given  of  the  dis- 
erepancy  of  these  results. 
Id  the  early  part  of  this  oentuiy  there  was  an  ani- 
mated  oontroversy  as  to  whether  li^ht 
huSn^Qoe  sxerted  a  direct  influence  upon  magnetiza- 
of  light  tion,  in  which  Morichini,  Am.  Somerville, 
neSaS^'  Christie,  Riess,  and  Moser,  and  many  oth- 
ers took  part  Nothing  definite,  however, 
was  established.  A  simitar  fate  befell  the  attempts  to 
trace  the  influence  of  magnetic  force  upon  crj'stalliza- 
tion,  and  to  detect  a  relation  between  magnetism  and 
gravity,'  although  both  quests  at  one  time  or  another 
engaged  the  skill  of  Faiaday. 

FoBHB,  CoNffraucrroN,  and  Preservation  of 
Maonzts. 

This  subject  has  occupied  a  large  portion  of  most  of 
the  eariier  treatises  on  magnetism.  Much  of  the 
information  given,  however,  either  has  now  been  rec- 
ognized to  be  of  questionable  value  or  has  been  supei^ 
seded  b^  recent  progress,  and  retains  a  merelv  anti- 
quarian interest ;  a  few  brief  remarks,  mainly  nistor- 
ical,  will  therefore  be  sufficient 

The  oldest  form  of  magnet  was  a  piece  of  magnetic  iron 
Loaditonei.  loadstone.   The  power  of  these  natDral 

magnets  varied  exceedlogly  from  one  Bpeci- 

lAond  jr(w.,Tot  LfSOS.  Bee  alw  Stokes,  Omb.  and  Dub. 
KaULJovr.,  vL,  1861;  and  ThomaoQ,  TroM.  a.8.E.,  vol.  xxi.  p. 
106,1854. 

*  Am.  Jour,  Malk.,  1880;  PML  JTv-JH  z..  1880,  and  xL,U8I. 
■  B«e  also  an  article  bj  thewriter,  mC  Mac-  W.  li-.  UTK. 

*  Am.  Arm.,  1879. 

>  Ompta  Saidut,  1883. 

«  FOi  the  Uteratun,  tee  Wied,  OcOe.,  ((  088,  W. 


men  to  another.   An  elaborate  disonasioo  of  the  vanooa 

kind!  of  loadstone 
will  be  foQud  in 
Gilbert's  De  Mag- 
xete.'  Id  order  to 
increase  the  arrj' 
ing  power,  the 
loadstone  wu  asa- 
ally  fitted  with 
armatares  of  soft 
iron  opon  its  polar 
regions;  figure 45, 
taken  from  Gil- 
bert, repreeents  one 

of  the  oldest  arrmngemeats.  Fignre  46  is  taken  from  a  load- 
stone in  the  collection  of  physical  apparatus  belonging  to 
the  anivenity  of  Edlnborgh,  the  canying  power  of  which 
Is  SOS  tb.  A  loadstone  in  the  Tejlerian  Muaenni  at  Haar- 
lem has  a  carrying  power  of  230  lb ;  and  one  at  Liaboa, 


Fia.45. 


Fie.  46. 


f resented  by  the  emperor  of  China  to  King  John  V.  of 
'ortngal,  is  said  to  support  as  much  as  300  lb.  Small  load- 
stones  are  often  very  powerful  in  proportion  to  their 
weight;-*,  g.,  Newtou  is  said  to  have  worn  in  a  ring  one 
that  weighed  only  3  grains,  and  yet  was  able  to  carry  abont 
746  grains;  and  one  in  the  physical  collection  at  Edin- 
burgh, formerly  belonging  to  Sir  John  Leslie,  weighing  It- 
self 3(  grains,  had  at  one  time  a  carrying  power  of  1560 
grains. 

The  introduction  of  steel  magnets,  and  the  perfection  to 
which  thoy  were  gradually  brongbt,  caused  g^. 
the  lockdstoue  to  fall  into  disuse.  It  is  said  nukgnets. 
that  Galileo  possessed  the  art  of  making  steel 
magnets  about  the  beginuing  of  the  17th  centary.  It  waa 
early  discovered  that  the  earth's  force  could  be  utiliied 
in  magnetizing  steel.  Gilbert  was  aware  that  a  feeble 
magnetization  could  be  produced  in  this  way ;  and  Hichell 
In  his  treatise  on  artificial  magnets,  niinately  describee 
bow  weak  magnets  may  bu  made  by  means  of  the  earth's 
force,  then  combined  into  bundles  or  "  niagazinea "  and 
used  in  turn  to  produce  stronger  magneta,  these  used  to 
produce  still  stronger,  and  so  on. 

The  earliest  process  of  all  was  no  doubt  the  method  of 
rubbing  or  tooching  by  another  magnet.  Tliis  method  of 
making  magnets  was  stadied  with  much  attention  by  the 
natural  philoeopbeis  of  tlie  18th  century,  among  whom  we 
may  mention  Savery,  Knight,  Duhamel,  I^e  Maire,  Cknton, 
Hichell.  .£pinu8,  Coaiomb,  and  Euler.  The 
method  of  single  touch  consists  simply  in 
stroking  the  bar  to  be  magnetized  alternately 
on  its  two  halves  ^itb  the  south  and  north  poles  of  a  load- 
stone or  bar  magnet,  the  stroke  beginning  always  at  the 
middle  and  ending  at  the  end.  According  to  Lunont,  the 
best  plan  is  to  lay  the  magnet  fllat,  overlapping  one  half  of 
the  bar  to  be  magnetised,  and  then  draw  it  off;  when  the 

T  Bee  also  Oehler's  ill^iOoiiieta  VSrMHci^  art "  Magn^^ 
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magnet  !■  hdd  perpendicoUr  to  the  bu  daring  the  proeMi, 
the  Zflnlt  li  to  glTe  an  irranlar  iiu«]Mtuatioa ;  s.  g., 
m  vuj  even  get  a  magnet  wlt£  Its  two  endi  north  polea 
and  with  a  aonth  pole  in  the  middle,  or  one  with  foar  polm 
.  a  north  and  soath  pole  at  the  two  endj  and  a  aoDttt  and 
north  pole  in  the  middle.* 

The  fint  Improvement  on  Ang^  totuh  was  doable  toneh 
Doable  a^aiato  magnets.  This  cmisiats  In  oslng 

%OQg^  two  magnets  simaltaneoaBlj-  on  the  two  h&lvee 
of  the  bar  andergoing  magnetization.  The 
north  poleof  one  and  the  south  pole  of  the  other  are  placed 
•ither  dose  together,  or  at  a  unaU  distance  ^Nutt  near  the 
middle  of  the  oar,  and  then  each  Is  drawn  toward  tiie  end 
of  the  half  on  which  it  Ilea;  aooording  to  Lamont,  here,  as 
in  single  touch,  the  magnets  should  be  Uid  flat  on  the  bar.* 
Miehiul  introdand  the  further  improvement  of  osing  two 
bar  magnets  (or  bandies  of  saeh)  fastened  together  and 
kept  parallel  at  a  smalt  distance  apart  hr  means  of  small 
pieces  of  wood,  the  north  pole  of  one  beuig  eontermlnoos 
with  the  south  pole  of  the  other.  This  pair  is  placed  verti- 
cal with  one  end  on  the  middle  of  the  bar,  drawn  toward 
one  end  and  sUwed  oft  then  raplaoad  on  the  middle  aatA 
drawn  to  the  other  end,  and  so  on  alternate^  nntU  the 
m«nent  of  the  bar  osshs  to  inczesse  ihrther.  Tnslmiil 
of  the  pair  of  bar  magneto  a  honeshoe  magnet  might  of 
eonxse  oe  used. 

Le  Haiie*  introdnoed  tiie  easen^  IminroTunent  of  plao- 
lag  tlte  bar  to  be  magnetised  upon  a  larger  bar,  and  then 
magnetiEing  the  two  together.  The  advantage  of  this  is 
beat  seen  in  the  form  of  the  same  device  adopted  by  Canton* 
and  Dahamel,*  who  magnetised  steel  bars  in  pain,  connect- 
ing them  np  parallel  to  each  other  hy  means  of  two  pieces 
of  soft  Iron,  and  then  magnetfalng  them  in  opposite  direc- 
tions. It  is  easy  to  see  that  the  magnetisation  of  tlio  one 
reacts  on  the  magnetisation  of  the  other  and  strengthens 
it.  Miehell*  obtained  a  similar  advantam  by  magnetizing 
»  number  of  bars  placed  end  to  end  in  a  line;  he  found,  as 
was  to  be  expected,  that  the  end  ban  were  weaker,  hnt  this 
defSact  he  remediea  by  repeating  the  process  with  the  ban 
arranged  in  a  different  order.  Coulomb's  method  was  to 
place  the  ends  of  the  bar  on  the  north  and  south  poles  of 
two  bar  magneto  arranged  in  line  at  the  yrapet  distance 
apart  This  process  of  connecting  up  the  ban  to  be  mag- 
netized in  a  cjose  magnetic  circuit  is  sometimes  called  cir- 
cular touch;  it  can  be  applied  to  horseahoe  magnets  by 
placing  a  pair  of  them  with  their  ends  together,  and  tiien 
passing  ronnd  and  nmnd  upon  them  a  horseshoe  magnet 
m  a  pair  of  bar  magnets  uranged  as  already  described? 

Immediately  after  CErsted's  discovery  of  the  magnetic 
Kliwtnv  action  of  the  galvanic  current,  Arago,'  Boisgi- 
^ilSIi^  rand,"  and  mvj  almost  simultaneously  ap- 
plied  this  property  to  the  magnetization  of 
Iron  and  steel.*  Powerftil  eiectromagnets,  with  cores 
of  soft  iron,  were  first  constructed  a  few  yean  later 
by  Sturgeon  and  Brewster.  Fohl,  UoU,  and  P&ff  in 
Germany,  and  Henry  and  Ten  Eyok  in  America,  may 
be  mentioned  as  the  most  suceeesfbl  of  the  early  oon- 
structors.  One  of  the  electromagnets  of  Henry  and 
Ten  Eyck  reached  a  carrying  power  of  2061B> ;  but  mag- 
neto specially  constructed  for  carrying  power  have  sur- 
passed this  lunit.  As  a  specimen  of  sdentiflc  toys  of  this 
description  may  ha  mentioned  the  electromagnet  of  Boberts 
<flg.  47),  which  consists  of  a  square  block  of  iron  deep^ 
slotted  with  four  parallel  grooves  into  which  three  layera 
«/ copper  wire  cable  are  wound  in  zigzag  fiuhion  so  that  the 
eanent  converts  the  flanges  alternately  into  north  and 
sonth  ptdea;  the  armatore  is  a  square  block  planed  to  fit 
the  bee  of  the  magnet.  Tha  carrying  power  of  a  modiine 
of  this  kind  was  ^9lb,       more  thak  li  tons. 

The  forms  of  electromagnet  used  in  the  arts,  e.ff.,  in 
«ledTic  bells,  flre  alarms,  telegraphs,  tolephonea,  electric 
light  rwnlators,  dynamo  machines,  etc,  are  simply  in- 
nnmenUft.  It  wiU  be  sufflcieot  to  allade  to  thoee 
ooBitraeted  liar  feb«  purpoas  of  prodnciog  an  intense 
magMtlo  fleldf  onUbzm  or  non-onifinm,  over  a  laiger  or 

iFoIei  Bltnated  almonnaUy  in  this  way  are  called  "  oonseouUve 

■  TUs  method  appears  to  have  been  Invented  by  Knight  {about 
1740).  and  used  In  prodnciog  the  powerful  msgneta  for  which  he 
wai  nmons.  The  secret  or  his  prooesa  was  never  divulged  by 
himself,  bnt  wss  pubUsbed  by  Wilson  after  his  death.  See  aii 
MAonnsH,  8th  edition  of  JbiflyehMwtMa  JrCaiwiteB. 

> if*K.  d.  fAead.  d.  Mk, IWUdim 

«  FkU.  nwu.,  1761. 

>  JMtK  «f  ArtOMat  MagntU.  ino. 

•  For  lUUer  inlfarmation  on  the  present  subject,  see  Odilai's 
FtefanUfcAM  WSrUrtmck,  art.  "  MagnetUmos,"  zv, 

t  ina.  d.  CMa.  el  d.  Fkyt.,  1820. 

■  tVL  Tnma,,  1820-21. 

•  Tba  anomalooB  magnetlHUion  of  needles  by  the  dlsahaiie 
insB  Laydea  Jam  had  been  observed  eariler,  but  not  propel 
ronUfi^ir*   Bee  art  KLBCTOicnT,  ToL  via.  p.  71, 
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smaller  afoa;  these  ilnd  their  practical  uplloation  Ih  the 
construction  of  dynamo-electric 
maohines,  but  they  are  mainly 
interesting  to  purely  sdentlle 
men  on  account  of  uieir  nas  fal 
the  *  investigation  of  the  pro- 
perties of  weakly  magnetio 
bodies.  Figure  40  shows  the 
usual  arrangement  adopted  tat 
large  laboratory  magneta.  In 
considering  the  greatest  avail- 
able strength  of  such  mag- 
nets, it  is  necessary  to  bear  m 
mind  the  &ct  that  magnetio 
saturation  of  iron  Is  {aaoScally 
reached  with  magnetic  foroM 
much  under  the  greatest  that 
we  can  commaad.  The  strength 
of  fleld  in  a  narrow  crevasse 
perpendicular  to  tiie  lines  of 
luagnetleation  in  saturated  iron 
is  less  than  18,000  C.G.S.  units  ;*• 
and  this  is  practically  tiie  ot- 
moet  at  present  attainable,  for 
any  addition  to  ^e  strength 
of  the  fleld,  arising  from  di- 
rect action  of  the  magnetising 
helix,  would  not  under  ordinary  oircumstanoee  affect  the 
hundreds  in  this  nnmber.  Further  increase  of  magnatla- 
ing  current  after  we  have  reached  within  a  smalt  pooant* 
age  of  the  limit  of  saturation  Is  a  waste  of  power. 
EliggU  of  Haarlem  seems  to  have  been  the  flitt  who  ap- 

f tiled  tiie  electric  current  directly  with  success 
n  the  manufacture  of  powerful  pormanent  Hagnetlza- 
magnets.  He  used  a  short  flat  magnetizing  5?]?i?l*j2?" 
coil  which  was  pushed  backwards  and  for-  ™c'«i«it- 
wards  along  the  Iwr,  the  endsof  which  were  caused  to  abut 
against  two  pieces  of  Iron,  which  becoming  inductively 
magnetized  reacted  on  the  bar,  and  also  served  to  keep  the 
magnetization  at  the  ends  more  uniform.  Tho  ftupww 
Logeman  magneto  were  constructed  by  this  process. 

By  far  the  most  convenient  way  of  magnetizing  steel  Is  to 
nse  an  electromagnet."  The  bar  to  be  magnet-  uaBiiettza- 
ized  may  be  laid  flat  on  the  pole  of  the  mag-  ^^^^1^ 
net  before  it  Is  excited,  and  after  ezcitotion  means  of 
drawn  slowly  off.  By  repeating  this  process  an  electro- 
several  times,  with  the  Jimih  pole  of  the  dec-  magnet, 
toomagnet  for  one  half  and  the  south  pole  for  the  other 
half,  saturation  can  be  very  quickly  obt^ned.  Perhaps  a 
better  plan  is  to  lay  the  bar  with  ito  ends  on  the  two 
poles,  and  then  ezeito  the  electromagnet.  For  reasons 
already  suflleiently  explained,  It  is  advisable  to  hammer 
the  bsj  with  a  mallet  while  the  magoet^ng  force  is  in 
action,  and  to  turn  the  current  off  and  on  several  times  in 
sucoeasion.>* 

On  accoant  of  the  diAculty  of  tempering  steel  to  any 
great  d^th  from  the  wmfnco,  and  for  spedflo 
magnetic  reasons  as  ifell,  it  has  been  cnsto-  ^^""gg 
mary  in  constructing  powerftil  peimanentmag-  ™gw*. 
neta  to  build  them  up  of  thin  laminn  of  steel,  each  ol 
which  is  sepantely  magnetized.   Figaxe  48  Tepresenta  aa 


no.  48. 

arrangement  of  this  oature  adopted  by  Coulomb,  and  flgure 
49  a  horseshoe  magnet  oonstmeted  in  tiie  same  -wmy.  It  will 
be  obswved  that  the  ends  of  the  lamiutt  are  not  exactly 
eontermlnoos,  the  middle  Mies  prqjectlng  more  than 
the  othen ;  this  arrangement  was  adopted  vrlth  the 
view  of  getting  rid  to  some  extent  of  the  weakening  ef- 
(tot  which  the  induction  of  one  lamina  has  upon  the 
other.  That  such  an  effect  existoand  Is  vary  neat  wia 
conclnsively  shown  by  Coulomb;  how  &rtha  modification 
In  question  cures  It  U  another  matter;  mnoh  no  doabt 

w  See  above,  p.  aSS. 

u  Amo.  .Jim.,  1844  and  1U6. 

u  PHck,  A».  JiiM.,lW,wssoaa<rfthe  earilestwha  inaotlssd 

this  method. 

»  It  basbeen  several  times  propcssd  to  msniettse  steel  bars  by 
heatiiig  them  red  hot,  allowing  th^m  to  oool  to  the  proper  tem- 
petatnre  under  the  magnetizing  force,  and  then  tempering  while 
toe  force  is  still  acting.  OUben,  lC^ilgbt,-'RobisoQ,  Haman.  Gan- 
gain,  Alme.  and  Heis  (IPtod.  Atm,,  vlL,  1879)  have  all  expert- 
menied  with  this  method,  bnt  It  does  not  iqntear  to  possem  any 
adjn^y  over  the  ordlnaiy  modem  prooesi,  apd  need  not  b* 
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depends  on  the  inipoBe  fiir  wbldh  ^  negnet  !■  Teqnlxed ; 
bat  It  fe  nmroelr  worth  while  to  discoss  the  sabject  here. 
We  IU7  call  attention  to  a  fkrthcr  point  in  the  ronstrac- 
tion  ot  Coulomb's  nia^et,  vis.,  that  the  ends  of  the  lami- 
mtb  we  Imbedded  in  two  aaft  iron  terminals  N  and  S ;  there 
OHi  be  no  doubt  that,  for  same  por- 
poaes  at  least,  this  is  an  advuitaseoDS 
•mngement.  Among  the  famouii 
KOdem  nkakera  of  permanent  mag- 
nets Hacker  of  Nuremberg,  lic^emaa 
Ud  Wetteren  of  Haarlem,'  Willvrard 
and  ffaoiia  deecrva  to  be  especially 
mentioned.' 
In  the  preserratioa  of  permauent 

magnets  it  is  essential  to 

avoid  extreaiechaogCBOf 
magneto.       temperature  and  sliocks. 

When  the  ma^uot  is  laid 
aside  it  should  be  made  purt  of  a 
dosed  magnetic  circuit;  to  the  case  of 
a  heiee^oe  magnet  this  is  attained 
bj  simply  laying  a  piece  of  soft  Iron, 
called  the  keeper,  acroea  the  poles; 
bar  magnets  shonld  be  kept  in  paral- 
lei  pairs,  north  polo  to  south  pole  and  south  pole  to  north 
pi^  wiui  two  piecee  of  soft  iron  between  the  polee.  When 
this  is  done  the  Jnduoed  magnetism  reacts  on  the  luagneta 
and  diminiflhea  the  dem^^MtiiinK  fixee;  the  action  of 
sbockff  then  rnssnn  to  destroy  Uie  pennaiMiit  magnetiSBt, 
and  may  even  icerease  it. 

Ultdiais  Theories  aw  MAONsno  Peek  ohena. 

If  we  pass  over  the  stream  theoiy,  wfaieh,  althongb 
»rauii  partially  developed  hy  Euler,  haa  never 
Q^e^  taken  root  in  modem  pbyncal  acience,  the 
first  great  theoiy  that  we  find  proposed 
mth  a  view  to  the  ezplanation  of  magnefcum  is  the 
tWD-fiuid  theory  of  Coulomb  and  PoisBon.  _  This  is  not 
an  nldmate  theory  in  the  modem  sense,  inasmuch  as 
it  is  not  dynamical :  but  it  was,  doubtless,  looked  upon 
•8  ultimate  in  the  days  when  the  imponderable  fluids 
Two-fluid  1^*"^  *  recognized  role  in  the  phj-aical 
thiM>ry,  sdencee.  In  the  two-fluid  theory  the  tm- 
Poiawm.  acinaiy  positive  and  negative  attractive 
agjnts  (called  mi^etism  in  tbe  empiiical  theory  de- 
VMopod  above)  are  r^arded  as  imponderable  flaids ; 
but  the  essential  point  in  the  definite  form  of  the 
theory  due  to  Poiason  is  tbat  he  regards  a  body  sua- 
eepUble  to  magnetic  induction  as  made  up  of  an  infinite 
BUmber  particles  of  infinite  permeability  immersed 
in  an  impmneable  medium.  Afler  pointing  out  thaL 
if  the  partidea  were  of  elongated  form,  ana  amn^ea 
BO  that  the  axes  of  elongation  had  one  preponderating 
direction,  or  if  they  were  arranged  so  that  the  linear 
density  in  difierent  directions  varied,  the  result  would 
be  seolotrop^,  be  assumes  that  they  are  spheres  uni- 
formly distributed  in  the  impermeable  medium  m  that 
the  volume  of  the  magnetic  particles  in  unit  volume 
of  the  sabataiioe  is  the  fivction  k.  The  problem  of 
magnetic  induction  onder  the  infloeaoe  of  a  uniform 
forue  ia  then  the  same  as  the  problem  of  electric  induc- 
tion for  an  infinite  number  of  perfectly  conducting 
apheres  uniformW  distributed  in  a  non-conducting 
medium.  HefindB  for  the  permeability  w=(l-f2K) 
/(I -ft). 

Uazwell  has  pointed  ont  the  one  Audamental  objection 
to  this  theory,  viz.,  that  the  value  of  i  calculated  from  the 
fonnola  juat  ^iven  by  means  of  observed  values  of  w  !ii  the 
case  of  iron  is  greater  than  it  would  be  even  if  the  mag- 
netic spheres  were  packed  in  the  closest  possible  manner. 
Another  objection  is  tliat  the  theory  affords  no  ezplanation 
of  the  variability  of  k  with  diSisrent  forces.  We  might  of 
course  modify  the  hypothesis,  ad  was  done  by  Plucker,  by 
supposing  that  a  resistance  depending  on  the  magnitude 
of  the  force  opposes  the  separation  of  the  fluids  in  the  mmg- 
netic  molecules,  and  tbatin  certain  cases  a  Motional  resist- 
ance tends  to  prevent  their  reunion.  We  might  in  this 
way  explain  magnetic  sataration  and  permanent  magnet- 

-  1  Advised  by  Ellas  and  Van  der  Willlgen ;  see  UtOdn.  vol.  zlx. 

p.  G&2,  IHTQ. 

'  Further  details  as  to  the  advantages  and  dlsadvantant  of 

various  fomu  of  magnets  will  be  found  la  Wtedemann'i  doiMii- 
Umata,  and  Lamont's  Hemdtnieh  da  Sfagnetfmntt.  See  also  a  recent 
paper  by  W.  Holz,  Wied.  Ann.,  1880,  on  hollow  cylindrical  mag- 
oeiA.  and  another  by  Orey  on  tbe  moments  attainable  wltb  bard 
iteel  ban.  i>MI.  i((W.,  1B7& 


Im;  but  tiw  theory  thus  burdened  hea  no  more  wtimtUb 
value  than  tiie  purely  empiiie  tiieoty,  and,  moteover, 
affi»da  no  cine  to  the  phenomena  of  diamagnetiim. 

In  a  very  important  daaa  of  modern  theoriee,  the 
fundamenUl  assumption  is  that  the  mole-  Hoieeaiar 
cules,  or  at  all  events  a  certain  proportion  magnet 
of  the  moleooles,  of  magnetic  anhetancee  theory, 
are  small  permanent  magnets.  In  a  body  which  ia  to 
outward  appearance  unmagnetized.  the  axes  of  these 
moleoolar  magnets  ue  tamed  indifferently  in  all  direo- 
tions ;  in  a  body  which  ia  magnetized  in  a  certiun  di- 
rection a  larger  proportion  than  usual  of  the  molecular 
magnets  have  their  axes  more  or  leas  in  that  direction. 
Magncriic  indnetion  ia  snppoaed  to  cooaist,.  not  in  ai^ 
iteration  of  the  moleeutar  magnets  themeelves,  b«t 
in  the  orientation  of  their  axee  nnder  the  action  of  the 
inducing  force.  The  reader  may  figtire  to  himself  the 
nature  of  the  action  by  imaging  a  line  of  small  nu|^ 
neUe  needles  witb  their  axes  all  horizontal,  but  au 
poinUng  in  difiierent  direcUona ;  the  whole  aystem  thus 
arranged  will  have  no  determinate  magnetic  moment, 
and  will  represent  an  nmnagnetized  body.  Next,  sup- 
^oae  a  magnetizing  force  to  act  parallel  to  the  Une 
joining  tbe  centres  of  the  needles,  they  will  then  ar- 
range themselves  in  that  line,  and  tbe  magnetic  mo- 
ment of  the  system  will  be  the  sum  of  the  moment  of 
the  different  parts ;  we  have  thus  «n  image  of  a  bodjr 
magnetized  by  inducUon. 

The  notion  of  molecular  magnets  seema  to  have  been  sug- 
gested by  Klrwan ;  bnt  It  was  not  until  a  dell-  webM^ 
nite  form  was  given  to  it  by  Weber  that  it  form, 
acquired  any  importance.  The  matLematical 
problem  presented  Is  one  of  great  oomptexity.  In  tbe  posi- 
tion of  equUibrinm  any  molecnla  is  acted  on  by  the  mag- 
netizing force,  by  a  magnetic  force  doe  to  the  oombined 
action  of  tbe  other  molecules,  and  possibly  by  a  fbrce  aris- 
ing from  the  displacement  as  well.  Weber  assumes  that 
the  couple  tending  to  restore  the  moleenle  to  Ita  original 
position  is  that  due  to  a  constant  magnetic  force  D,  parallel 
to  the  original  direction  of  ita  axis.  If  n  be  the  magnetic 
moment  of  a  molecule,  and  there  be  n  molecules  in  a  unit 
of  volume,  then  the  magnetic  intensity  g  due  to  the  mag- 
netiidng  force  1  ia  given  by  1  =-  2ms/3D,  if  B  <D ;  and 
by  i  —  sma~D*/3|t*).  if  i>D.  In  other  words,  the  curve 
(I,  S)  ir  straight  till  it  reaches  the  point  (ima,  D),  [t  thco 
becomes  concave  towards  the  axis  of  g,  and  rises  towards 
an  asymptote  parallel  to  the  axis  of  g ;  the  maximum  valne 
of  I  is  ms.  The  theory  does,  therefore,  give  a  general 
explanation  of  the  phenomena  of  magnetic  induction.  Ilia 
reader  will  be  aUe  by  oomparison  with  the  experimental 
data  given  above  to  see  how  far  it  falls  short  of  a  complete 
enlauation. 

If  the  magnetic  enbstance  be  devoid  of  coercive  fbrc^ 
we  mnststupose  that  tlie  molecnles  tetam  to  their  cviglnM 
positions  when  the  magnetising  force  ia  removed.  In  snb- 
stanoes  capable  of  being  permanently  magnetised,  wo  must 
imagine  something  of  Uie  nature  of  a  frictional  resistance 
to  Uie  motion  of  the  magnetic  molecules;  so  that,  when 
they  are  deflected  throufch  more  than  a  certain  angle,  they 
retain  a  permanent  set  after  removal  of  the  magnetixing 

force.  Maxwell  has  worked  out  the  particular   

hypothesis  that  each  molecule  which  is  deflec-  ""TfiS? 
teiltiiroagh  auanglo  less  than  ^  roturus  when  n*m. 
the  magnetizing  force  ceases  to  act,  but  that  a  moleenle 
deflected  through  an  angle  ^>f^  retains  tbe  defleetii» 
p-fif  Denoting  Dsin  ?o  by  L,  he  nnda  aa  the  result  of  the 
above  supposition  that  the  curve  of  temporary  magnetization 
is  a  straight  line  iVom  y<=0  to  JS  —  L;  after  that  it  Is  con- 
cave to  tee  axis  of  i,  and  rises  to  an  aipniptote,  the  nuud- 
mum  value  of  g  being  R»  as  before.  Tbe  curve  of  leaidnal 
magnetization  begins  when  f  =  'L;  it  is  concave  to  the  axia 
of  y,and  rises  to  an  asymptote  correaponding  to  the  maxi- 
mum g'  =  imn  |l+v^  1-L»/D"|«,     It  results  fWim  the 

hypothesis  that,  when  a  bar  is  permanently  magnetized 
a  positive  force  Ci,  its  magnetism  cannot  be  increased  by  a 
positive  force  <|ti,  but  may  be  diminished  by  a  negative 
force  <  !Bi ;  and  when  tbe  bar  is  exactly  demagnetised  by 
a  negative  force  fit,  it  cannot  be  magnetised  in  the  opposite 
direction  without  the  application  of  a  force  >  fh ;  ont  a 
positive  force  <  )h  is  sufficient  to  begin  to  remagnetine  the 
bar  in  tbe  original  direction. 

Behind  the  molecular  magnet  theoiy  there  ariaefr 
the  question,  What  ia  the  nature  of  the 
magnetic  moleenle?  One  answer  to  this  bvoSmlta^ 
Question  ia  given  by  Uie  hypotheua  of  Am- 
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pire,  kh&t  around  each  such  molecule  a  eurreDt  circnlaies 
in  pUaes  pevpeodieoUr  to  Uie  azia  of  the  molecules. 
That  BQcb  an  arraDgemeiit  will  be  equiralenl  to  an  in- 
Gniteljr  small  mafpiet  in  the  axis  of  tat  molecule,  bo 
fw  as  tt^CToal  action  is  oononned,  m  know  &om  the 
laws  of  aleetndyBamica.  It  Temains  only  to  iniiuire 
what  tli«  nature  and  pivperties  of  these  molecular 
carreiits  muat  be,  to  trace  the  fall  logical  oooaequenoeB 
o£  the  anumplion,  and  to  comrare  them  with  ezpe- 
finoe.  This  was  firet  done  by  Weber,  and  aAerwaids 
more  completely  by  Clerk  Maxwell. 

It  la  obrions  In  tbu  flrtt  place  that  the  eireoits  in  whieh 
fha  Bwleealar  cnmnts  flow  maat  be  perfectly  condncting ; 
te  atharwin  tbo  alectrokinetlc  euezgy  of  the  molecular 
camoDti  woald  be  oentinually  transformed  Into  heat,  and 
a  eoDstant  supply  of  energy  from  wlthont  woald  be  necee- 
saiT  to  support  the  mafcnetispi  of  a  pcrmaaent  magnet, 
wUeh  it  eoBtraiy  to  experienee.  Let  A  be  the  effectiTe 
ana  of  a  mdeealar  ebeoit,  I*  Its  ceeflkdent  of  self-indao- 
tion,  t  theinolinationof  Its  axiato  the  iadaoing  force 

^iBltivMBimit,  mod  r  the  currettt  after  the  Inducing 
feiee  is  ia  aoUen.  Thai  v—Yr~1^A  oiMfLi  and  tiie  com- 

paDfln  of  the  moment  paiailel  to  ^  wOl  be  A(i%-]^Aooa« 
7L)  eaa  A,  Than  are  tluee  diflerent  eases  to  eonrider. 
L  Let  either  ysbeso  great.  oxPA/Lbe  so  small  the  ef- 

feet  due  to  the  eleetr<»i&gnetie  induction  may  bo  negloetod 
ia  eoomanson  with  the  effect  due  to  the  deflection  of  the 
Hdeeue ;  putting  si*>Ay^  we  have  thus  merely  the  theory 
of  moIecDiitf  magnets  alrMdy  explained. 

2.  Let  Uie  force  resisting  the  taming  of  the  molecDles  be 
infinitely  great,  we  then  find  for  the  magnetic 
sosceptibiU^  the  Talue  >  —  -  in  A2/L.  This  is 
the  theocy  wiglnally  propaaed  by  Welter  to  «i- 
piain  diamagnetism. 

3.  If  the  effects  duo  to  deflexion  of  the  mole- 
cules and  to  electromagnetic  Indnction  in  the  molecular 
drcuits  he  tloth  considered,  we  have  a  theory  intermediate 
to  (1)  and  (8t.  inclining  to  the  one  or  the  otiier  according 
to  the  assomptioasmade  as  to  tiie  nhiUve  Talues  of  yo,  A, 
and  L. 

The  inadBT  will  And  a  ftill  disensslon  of  the  different 
eases  in  Maxwell's  EUelrieUjf  and  Masn^tiam,  vol.  ii.  chap, 
xxii. 

The  most  unportant  attempt  that  hasyet  been  made 
tt^ywff*  ^  reaKze  a  mechanism  afforuiiii;  a  ilynami- 
Buriacolar  cal  explanation  magnetic  phcotmicna  is 
▼ertas  the  theory  of  molecular  voruces,  published 
Clerk  Maxwell  in  the  Phtloaoiihical 
Jftiyasmefor  1861  and  I8€'2  (4th  aer.,  vols.  21  and23). 
The  general  reeulta,  stripped  of  all  particniar  assump- 
tioDA,  will  be  found  ^oodied  in  nis  great  treatise 
CO  Electridiy  and  Magnetism ;  but  the  following  gum- 
mary,  taken  from  the  original  paper,  may  be  of  some 
interest. 

1.  HagnetoeleetriepbenonMnaareduetotheezistoDceof 
■utter  under  eertidn  conditions  of  motion  or  of  pressorein 
evory  part  of  the  magnetic  field.  The  substance  producing 
these  effects  raxj  be  a  certain  part  of  ordinary  matter,  or  it 
may  be  an  »ther  associated  with  matter. 

fi;  The  ooDtlition  of  any  part  of  the  field  through  which 
lines  of  magnetic  force  pass  is  ono  of  unequal  preesure  in 
ddflteeat  direetions,  tbe  pressure  being  least  along  the  lines 
•f  force,  no  that  they  may  be  considered  as  Unea  of  ten- 
sion. 

3.  This'ineqnality  of  pressure  ia  due  to  vortices  coaxial 
with  the  lines  of  fbree.  The  density  of  the  revolTing  mat- 
tor  Is  proTMnrtidnal  to  the  magnetic  permeability  of  the 
mediom.  The  direction  of  rotation  Is  related  to  Uie  direo- 
tioD  of  the  line  of  force;  and  the  velocity  at  the  circum- 
fluenee  of  the  rortex  is  pvoportitmal  to  the  resultant  mag- 
■etie  force. 

A,  The  Torticee  are  separated  from  eadi  other  tnr  aslngle 
layer  of  round  particles;  so  that  a  system  of  cells  is 
formed,  the  partitions  being  layen  (rf  these  particles,  and 
the  sabstaiice  (rf  each  cell  being  enable  of  rotating  as  a 
Tortex. 

&  The  particka  Conning  the  layer  are  In  rolling  contact 
with  both  the  vorticee  which  they  separate,  but  do  not  rub 
mp^Qst  each  other.  They  are  perfectly  nee  to  roll  be- 
tween the  vortices  and  so  to  change  their  place,  provided 
tiiqr  keep  within  one  ssiwjhto  wofassis  of  tiie  substance  ; 
Ittt  In  pMsIog  from  one  mideenle  to  another  they  experi- 
snee  reatstaDOe  and  generate  irregular  motions  which  con- 
stitute heat.  These  particles  play  the  part  of  elec- 
Irioi^.     Their  motion  of  translimon   constitutes  an 


electric  current ;  their  rotation  serves  to  transmit  the 
motion  of  the  vortices  from  one  part  of  the  field  to 
another;  the  tangential  pressures  thus  called  into  play 
constitute  electromotive  force ;  and  the  elastio  yl^ding  of 
the  connecting  particles  constitutes  eleetrio  displaeement, 

MazweU  deduces  without  difficulty  all  the  prinoipri 
elccbical  and  ma^etic  phenomena  from  this  theory ; 
and  he  points  out  that  its  general  contusions  have  a 
value  which  does  not  depend  upon  the  somewhat  intri- 
cate luoematical  ananeements  supposed  to  exist  in  the 
magnetic  medium.  Tne  theory  certainly  affords  us  a 
most  instructive  dynamical  picture  of  tike  phenomena 
of  eleotridtv  and  magnetism ;  and  it  remains,  so  far  as 
we  know,  the  only  BDOOWsfuI  attempt  of  its  land. 

(a.  cH.) 

MAGNKTI8M,  Amihal.  The  terms  an»iu>;  mo^ 
n«£um,  d&Uro-hioloffi/y  mesmtram,  datrvoyance,  odylic 
or  odic  force,  and  hypnotam  have  been  used  to  desig- 
nate peculiar  nervous  conditions  in  whi(^  the  body  and 
mind  of  an  individual  wore  supposed  to  be  influaacod 
by  a  mvsterious  fozee  emanating  from  another  person. 
With  tne  exceptioa  of  TnesnterMin,  a  name  given  to  the 
phenomena  in  nonor  of  one  of  their  earliest  investiga- 
toiB,  F.  A.  Mcsmer,  each  of  these  terms  implies  a 
theory.  Thus  the  phenomena  of  anmcU  magn^itm 
were  mppoaed  to  be  ^  due  to  some  kind  of  magnetic 
force  or  influence  peculiar  to  living  beings  and  analo- 
gous to  the  action  of  a  magnet  upon  steel  or  oertun 
metals;  dectro-hialogy,  a  wore  modem  term,  intro- 
duced in  1850  by  two  American  lecturers,  referred  the 
phenomena  to  the  action  of  electrical  currents  generated 
m  the  living  body,  and  capable  of  influencing  electri- 
cally the  bodieaosothen;  dmVtwj/anceimpliedapower 
of  mental  vision  or  of  mental  hearing,  moi  a  mental 
production  of  other  sensationa,  bgr  which  the  individual 
became  aware  of  eveota  happening  in  another  part  of 
the  world  from  where  he  was,  or  could  tell  of  the  ex- 
istence of  objects  whidi  could  not  affect  at  the  time 
any  of  bis  bodily  senses ;  odylie  force  was  a  term  given 
to  a  force  of  a  mysterious  coaracter  by  which  all  the 
phenomena  of  ommal  magnetism  might  be  accounted 
for ;  and  kj/jmotism,  from  (rvoc,  sleep,  was  a  name  ap- 
plied to  a  condition  artiflcially  produced  in  which  the 
jKirson  was  apparently  asleep  and  yet  acted  in  obedi- 
ence to  the  wiU  of  the  operator  as  regards  both  motion 
and  sensation. 

IlixUtry, — was  natural  that  the  apparent  power 
of  iiiflucndng  the  bodies  and  minds  of  others  snonld 
att]>ct  much  attention  and  be  eagerly  sought  afUr  for 
purpoees  of  gain,  or  from  a  love  of  the  marvellous,  or 
for  the  cure  of  diseases.  Hence  we  find  that,  whilst 
not  a  few  have  investigated  these  pheDomena  in  a 
Bcientific  spirit,  more  have  done  so  as  quacks  and  char- 
latans who  have  thrown  discredit  on  a  department  of 
the  phynology  of  man  of  the  deepest  interest  Re- 
cent!)', however,  as  will  be  shown  in  this  article, 
philologists  and  jihymcianB  have  set  about  investi- 
gating the  Hubjoct  in  such  a  manner  as  to  Imng  it  into 
the  domain  of^ exact  sdenoe,  and  to  dispel  the  idea  that 
the  phenomena  are  due  either  to  any  occult  force  or  to 
Bupematuml  apency.  It  would  appear  that  in  all  ages 
diseases  were  alleged  to  be  affected  by  the  touch  of  the 
htmd  of  certain  persons,  who  were  supposed  to  com- 
municate a  healing  virtue  to  the  sufferer.  It  is  also 
known  that  among  the  Chaldseans,  the  Babylonians,  the 
PersianB,  the  Hindus,  the  Kgyptians,  the  Greeks,  and 
the  Eomans  many  of  the  pnests  effected  cures,  or 
threw  people  into  deep  sleeps  in  the  shades  of  the 
temples,  during  which  the  sleeper  sometimes  had  nro- 
phedo  dreams,  and  that  they  otherwise  produced  effects 
like  those  now  referred  to  animal  magnetism.  Such 
influences  were  held  to  be  supernatural,  and  no  doubt 
they  ^vc  power  to  the  priesthood.  In  the  middle  of 
the  17th  century  there  anpeared  in  England  several 
persons  who  said  they  had  tne  power  of  cnriijg  diseases 
by  stroking  with  the  hand.  Notable  amongst  these 
was  Valentine  Greatrakes,  of  Afiiane,  in  the  county  of 
Waterfbrd,  Ireland,  who  was  bom  in  Felnnaiy,  l^B. 
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and  who  attracted  great  attention  in  England  hy  hig 
■upposed  power  of  curing  the  king's  evil,  or  scrofnla. 
Many  of  tne  most  distingiuBhed  scientifio  and  theologi- 
cal men  of  the  day,  such  &s  Robert  Boyla  and  R.  Cud- 
worth,  witnessed  and  attested  the  cures  supposed  to  be 
effected  by  Greatrakes,  and  thousands  of  sufferers 
crowded  to  him  from  all  parts  of  the  kingdom  (see  Col- 
quhoun's  Hutory  of  Magic,  etc.,  yoL  ii.  p.  146). 

Phenomena  of  a  marvellous  kind,  more  especially 
Buch  as  imply  a  mysterious  or  supernatural  power  ex- 
ercised by  one  person  over  another,  not  only  attract 
attention,  but  take  so  firm  a  hold  on  the  imagination 
that  belief  in  them  breaks  out  now  and  again  with  all 
the  intenidty  of  an  epidcmia  Thus  since  the  time  of 
Oreatrakes,  at  short  intervals,  men  have  arisen  who 
have  led  the  public  captive  at  their  will.  About  the 
middle  of  the  18th  century  John  Joseph  Gassner,  a 
Roman  CWhoHo  priest  in  Swabia,  took  up  the  notion 
that  the  m^ority  of  diseases  arose  from  demoniacal 
possession,  and  could  only  be  cured  by  ezonasm.  His 
method  was  nndoubtedly  similar  to  that  followed  by 
Mesmer  and  others,  and  he  had  an  extraordinary  influ* 
enoe  over  the  nen'ous  systems  of  his  patients.  Gass- 
ner, however,  believed  his  power  to  be  altogether 
supernatural  and  connected  with  religion. 

Vriedrich  (or  Franz)  Anton  Mesmer  was  bom  at 
Weil,  near  t^e  point  at  which  the  Rhine  leaves  ^e 
Lake  of  Constanoe,  on  May  23,  1733.  He  studied 
medicine  at  Vienna  under  the  eminent  masters  of  that 
day.  Van  Swieten  and  De  Haen,  took  a  degree,  and 
commenced  practice.  Interested  in  astrology,  he  im- 
agined that  the  stars  exerted  an  influence  on  beings 
living  on  the  earth.  He  identified  the  supposed  force 
first  with  electridty,  and  then  with  magnetism ;  and  it 
was  but  a  short  step  to  suppose  that  stroking  diseased 
bodies  with  magnets  might  effect  a  cure.  He  pub- 
lished his  first  work  (De Planetarum  Infiuxu)  in  1766. 
Ten  years  later,  on  meeting  with  Oassner  in  Switzer- 
land, he  observed  that  the  pnest  effected  cures  without 
the  use  of  magnets,  manipulation  alone.  This  led 
Mesmer  to  discard  the  magnets,  and  to  sunpose  that 
some  kind  of  occult  force  resided  in  himself  ny  which 
he  conld  influence  others.  He  held  that  this  force  per- 
meated the  universe,  and  more  especially  affected  the 
nervous  systems  of  men.  He  removed  to  Paris  in 
1 778,  and  m  a  short  time  the  French  capital  was  thrown 
into  a  state  of  great  excitement  by  the  marvellous 
effects  of  mesmensra.  Mesmer  soon  made  many  con- 
verts ;  controversies  arose ;  he  excited  the  indignation 
of  the  medical  faculty  of  Paris,  who  stigmatized  him 
as  a  charlatan ;  still  the  people  crowded  to  him.  He 
refused  an  offer  of  20,000  francs  from  the  Government 
for  the  disclosure  of  his  secret,  but  it  is  asserted  that  he 
really  told  all  he  knew  privately  to  anv  one  for  100 
louis.  He  received  private  rewards  of  urge  sums  of 
money.  Appreciating  the  effect  of  mysterious  sur- 
tonnmngs  on  the  imaginations  of  his  patients,  be  had 
his  oonsultine^  apartments  dimly  lighted  and  hung  with 
mirrors ;  strains  of  soft  mnuc  occasionally  broke  the 
profound  silence ;  odors  were  wafted  through  the  room ; 
and  the  patients  sat  round  a  kind  of  vat  in  which  vari- 
ous chemical  ingredients  were  concocted  or  simmered 
over  a  fire.  Holding  each  others'  hands,  or  joined  by 
cords,  the  patients  sat  in  expectancy,  and  then  Mes- 
mer, clothed  in  thedress  of  a  magician,  glided  amongst 
them,  affecting  this  one  by  a  touch,  another  by  a  look, 
and  making  "passes  "  with  his  hwd  towards  a  third. 
The  effects  were  various,  bat  all  were  held  to  be  sain- 
tary.  Nervous  ladies  became  hysterical  or  fkinted; 
Bome  men  became  oonvulsed,  or  were  seized  with  pal- 
pitations of  the  heart  or  other  bodily  disturbances. 
The  Government  appointed  a  commission  of  physicians 
and  members  of  the  Academy  of  Sdenoes  to  investigate 
these  phenomena ;  Franklin  and  Baillie  were  members 
of  this  commission,  and  drew  up  an  elaborate  report 
admitting  many  of  the  facts,  but  contesting  Mesmer'a 
theory  that  there  was  an  agent  called  animal  mag- 
netiam,  and  attributing  the  effeota  to  physiological 


causes.  Mesmer  himself  was  undoubtedly  a  mystic ; 
and,  although  the  exdtement  of  the  time  led  lum  to 
indulge  in  mummeiv  and  sensational  effects,  he  vnu 
honest  in  the  belief  tnat  the  phenomena  produced  were 
real,  and  called  for  farther  investigation.  For  a  time, 
however,  animal  magnetism  fell  into  disrepute ;  it  be 
came  a  system  of  downrightjugglety,  and  Mesmer  him- 
self was  denounced  as  a'shaUow  empiric  and  impostor. 
He  withdrew  from  Paris,  and  died  at  Meersburg  in 
Switzerland  on  5th  March,  1815.  He  lefi  many  dis- 
ciples, the  moat  distinguished  of  whom  was  the  Mar- 
quis de  Puyse^r.  This  nobleman  revolutionized  the 
art  of  mesmerism  by  showing  that  many  of  Uie  pheni>- 
mena  might  be  produoed  by  gentie  manipulation  caua- 
ing  sleep,  and  without  the  mysterioua  surroundings 
and  violent  means  resorted  to  bv  Mesmer.  The  gentler 
method  was  followed  successfully  byDeleuze,  Bertrand, 
Georget,  Roetan,  and  Foissao  in  France,  and  by  Dr. 
John  EUiotson  in  England  up  to  about  1830. 

In  1845  considerable  attention  was  drawn  to  the  an 
nouncement  by  Baron  von  Reichenbach  of  a  so-called 
new  "imponderaUe"  or  "influence"  developed  by 
certain  crystals,  magnets,  the  human  body,  assooiatea 
with  heat,  chemical  action,  or  electricity,  and  existing 
throughout  the  universe,  to  which  he  cave  the  name 
oiodyl.  Persons  senative  to  odyl  saw  luminona  phe- 
nomena near  the  poles  of  magneto,  or  even  around  the 
hands  or  heads  of  certiun  persons  in  whose  bodies  the 
force  was  supposed  to  be  concentrated.  In  Britun  an 
impetus  was  given  to  this  view  of  the  subject  by  the 
translation  in  1850  of  Reichenbach's  Raearcka  on 
Maffnetigm,  etc,  in  relation  to  Vital  /brce,  b;^  Dr. 
Gregory,  professor  of  chemistry  in  the  aniver«ty  of 
Edinburgh.  These  Retearchea  show  many  of  the  phe- 
nomena to  be  of  the  same  nature  as  those  desmbad 
previoiisly  by  Mesmer,  and  even  long  before  Mesmer'a 
time  by  Swedenborg-  The  idea  that  some  such  force 
exists  has  been  a  favorite  speculation  of  scientifio  men 
having  a  mental  bias  to  mysticism,  and  it  makes  ita 
appeanmoe  not  unfrcquently. 

The  next  great  step  in  the  investigation  of  these 
phenomena  was  made  by  James  Bruo,  a  surgeon  in 
Manchester,  who  in  1841  began  the  study  toe  pm- 
tensions  of  animal  magnetism  or  mesmerism,  in  hia 
own  words,  as  a  "complete  skeptic"  regarding  all  the 
phenomena.  This  led  him  to  the  discovery  that  he 
could  artiflcally  produce  "  a  peculiar  condition  of  the 
nervous  si'stem,  induced  by  a  fixed  and  abstracted  at^ 
tention  of^ the  mental  and  visual  eye  on  one  object,  not 
of  an  exdting  nature."  To  this  condition  he  gave  the 
name  of  neuro-hypnotism  (from  vtvpov,  nerve,  i^rwof, 
sleep) ;  for  the  st^e  of  brevity^  natro  was  suppressed, 
and  the  term  hypnotism  came  into  general  use.  Braid 
read  a  paper  at  a  meeting  of  the  Bntish  Association  in 
Manchestwon  29th  June,  1842,  entitled  Practical  Ei»o^ 
on  the  Ourattvf  Agency  of  Neuro-Hvpnotiim;  and  bu 
work  Neurj^pndogy,  or  tne  Rationale  of  Nervoua  Sletp 
considered  m  relatum  with  Animal  maffnetitm,  tZw- 
trcUedh^  numeroux  case*  of  itt  meces^fiil  application  M 
the  relitf  and  aire  of  disease,  was  published  in  1843. 
It  is  necessary  to  pomt  this  out,  as  certain  recent  Con- 
tinental writers  have  obtained  many  of  Braid's  resnlta 
by  following  his  methods,  and  have  not  adequatdy  re- 
cognized the  value  of  the  work  done  by  him  forty  years 
ago.  Brud  was  undoubtedly  the  first  to  investigate 
the  subject  in  a  scientific  way,  and  to  attempt  to  give 
a  physiological  explanation.  In  this  he  was  much 
aided!^  by  the  physiologist  Herbert  Mayo,  and  also  hy 
Dr.  William  B.  Carpenter,— the  latter  being  the  firrt 
to  recognize  the  value  of  Braid's  researches  as  bearing 
on  the  theory  of  the  reflex  action  of  the  ganglia  at  the 
base  of  the  brain  and  of  the  cerebrum  itself,  with  whieb 
Carpenter's  own  name  is  associated. 

Recently  the  subject  has  been  reinvestigated  by  Pro- 
fessor Wemhold  of  Chemnitz,  and  more  particularly  by 
Dr.  Rudolf  H^denhiun,  professor  of  physiology  in  the 
university  of  Breslau,  who  has  published  a  small 
but  interesting  work  on  animal  magnetism.  In  this 
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work  Heideohun  attempta  to  explain  most  of  the 
phenomena  hy  the  physiological  doctrine  of  inhibitory 
nerrous  acdon,  as  will  be  shown  hereafter. 

Phenomena  and  Physiologieal  Ihsplanation. — ^The 
usual  method  of  inducing  the  mesmeric  or  hypaotic 
state  is  to  cause  the  jKison  operated  on  to  stare  nxedly 
at  a  fiueted  or  glittering  piece  of  glass  held  at  from  8 
to  16  inches  from  the  e^ ea,  in  such  a  position  above 
the  forehead  as  will  sbram  the  eyes  ana  eyelids.  The 
operator  may  stand  behind  the  patient,  and  he  irill 
obserre  that  the  pupUs  are  at  first  contracted  from  the 
effort  of  accommodation  of  each  eye  for  near  vision  on 
the  object:  in  a  short  time  the  pupils  begin  to  relax* 
and  then  the  operator  makes  a  few  passes"  over  the 
face  without  touching  it.  The  ^elids  then  (Jose ;  or 
the  operator  may  gently  close  them  with  the  tips  of 
the  fingenk  at  the  same  time  veiy  gentjy  stroking  the 
cheeks.  Often  a  vibratory  motion  of  the  eyelids  may 
be  obeerred  when  they  ard  closed,  or  there  may  oe 
alight  spasm  of  the  eydids.  The  eyes  may  afterwards 
become  widely  opened.  The  patient  is  now  in  a  sleep- 
Hke  condition^  and  the  limbs  often  remain  in  almost 
anjr  position  in  which  the  operator  may  place  them, 
aa  in  a  cataleptic  condition.  At  the  same  time  the 
patient  may  now  be  caused  to  make  movements  in 
obedience  to  the  commands  of  the  operator,  and  to  act 
acoording  to  ideas  suggested  to  him.  Thua,  he  inay 
eat  a  raw  onion  with  a  gusto,  apparently  under  the 
impression  that  it  is  an  apple ;  he  may  make  wry  faces 
on  drinking  a  glass  of  water  when  told  that  what  he 
u  taking  is  castor  oil ;  he  mtw  ride  on  a  chair  or  stool 
as^  in  a  norse  race;  he  may  fight  with  imaginary  ene- 
mies, or  show  tokens  of  affection  to  imaginary  friends: 
in  abort,  all  kinds  of  actions,  even  of  a  ridiculous  and 
a  degrading  nature,  may  be  done  l^^  the  patient  at  the 
oommand  of  Uie  operator.  Another  class  of  phe- 
nomenacon^sts  in  the  production  of  stiffness  or  rigidity 
of  oertun  muscles  or  groups  of  muscles,  or  even.of  the 
whole  body.  For  example,  on  stroking  the  forearm 
it  mi^  become  rigid  in  the  prone  or  supme  condition ; 
the  knee  may  be  starongly  bentj  with  the  muscles  in  a 
atate  of  spasm ;  the  muscles  of  the  trunk  mav  become 
ao  rigid  as  to  allow  the  body  to  rest  like  a  log,  head 
and  heels  on  two  churs,  so  stiff  and  rif^id  'as  to  bear 
the  weight  of  the  operator  sitting  upon  it ;  or  various 
cataleptic  conditions  may  be  induced  and  as  readily 
removed  by  a  few  passes  of  the  hand.  Many  disorden 
of  sensation  have  been  obawved,-  such  as  d^ctive 
eolor  .perception,  the  hearing  of  special  sounds  which 
have  no  objective  existence,  or  deafness  to  certain 
tones,  or  perverted  sensations,  such  as  tinojing,  prick- 
ling, rubbinji^,  etc,  referred  to  the  skin.  The  patient 
may  remain  in  this  condition  for  an  hour  or  more,  and 
mav  then  be  aroused  by  holding  him  for  a  few  minutes 
ana  Uowing  gently  into  the  eyes.  Usually  the  patient 
has  a  vague  recollection,  like  that  of  a  disturbed  dream, 
but  sometimes  there  is  an  acute  remembrance  of  all 
that  has  happened,  and  even  a  feeling  of  pain  at  hav- 
ing been  compelled  to  do  ridiculous  actions.  Certain 
persons  are  more  readily  hypnotized  than  others,  and 
It  has  been  observed  that,  once  the  condition  has  been 
EuooessfuUy  induced,  it  oan  be  more  eanly  induced  a 
■eoond  time,  a  third  time  more  eamly  than  a  second, 
and  ao  on  imtil  the  patient  may  be  so  pliant  to  the  will 
of  the  operator  that  a  fixed  look,  or  a  wave  of  the  hand, 
may  throw  him  once  into  the  condition.  Such  are 
the  general  fbcta  in  artificially  induced  hypnotism,  and 
they  belong  to  the  same  class  as  those  reterred  to  ani- 
mal magnetism,  electro-biological  effects  odylic  in- 
Ihienoes,  eta,  aooording  to  the  whim  or  theory  of  the 
operator. 

It  is  not  Burprimng  that  such  phenomena  have  been 
the  cause  of  much  wonder  and  the  basis  of  many 
■apentitions.  Some  have  aupjMsed  that  thef  were 
fopevnataral,  otheia  that  they  mdioated  the  existence 
of^ t  specific  force  exerted  by  the  experimenter  upon 
die  paaaive  subject.  Many  operators  have  no  doubt 
beliered  they  possessed  such  a  force ;  sndi  a  belief 


would  not  affect  the  sncoess  of  their  experiments  ex- 
cept to  make  them  more  likely  to  be  suooeesful,  as  the 
operator  would  readily  comply  with  all  the  conditions; 
but  most  of  these  phenomena  oan  be  expluned  phywo- 
Iwioally,  and  those  which  cannot  be  ao  accounted  for 
wul  remain  hidden  until  we  get  further  light  on  the 
physiology  of  the  nervous  system. 

The  QFiuptoms  of  the  hypnotic  state,  as  shown  by 
Hodenhain,  may  be  gropped  under  four  heads : — (1> 
those  referaUe  to  oonditiona  of  the  sensoriam  or  por- 
tion of  the  brain  which  receives  nervous  impulses, 
resulting  in  movements  of  a  reflex  and  imitative  char* 
acter ;  (2)  insen^foility  to  pun,  and  various  forma  of 
perverted  sensation;  (3)  increased  irritability  of  the 
portion  of  the  nervous  system  devoted  to  reflex  actions ; 
and  (4)  states  of  the  nervous  oentres  controlling  the 
movements  of  the  eye^  the  accommodation  of  the  eye 
to  objects  at  various  dutanoes,  and  the  movements  of 
respiration,  etc 

1.  7%e  State  of  the  Setuormm. — By  the  sensorinm 
is  meant  that  portion  of  the  nervous  system  which 
receives  impulses  from  the  nerves  coming  from  the 
organs  of  sense,  such  as  those  from  the  eye,  ear,  nose, 
tongue,  and  skin.  Each  of  these  nerves  -IningB  its 
message  to  a  portion  of  the  central  nervous  qrstem  in 
intimate  connection  with  the  rest  of  the  nervous  sys- 
tem. This  message  may  posuMy  arouse  nervous 
actions  assodated  with  oonsdousness,  or  it  may  not ;  or 
the  nervous  actions  ofoonsoiousneusmaybeso  transient 
as  to  leave  a  faint  impress  on  the  memory,  so  that  it 
can  be  revived  only  if  no  great  interval  has  elapsed 
since  the  impression  was  made  on  the  sense  organ.  If, 
however,  the  impression  be  vivid,  then  it  may  be 
revived  long  afterwards.  This  impression  may  be 
consciously  perceived,  and  tiien  an^  apparent  effect 
may  end ;  but  it  m^  set  up  a  set  of  actions,  resulting 
in  motion,  which  are  apparentiy  of  a  reflex  character. 
Thus,  suppose  a  person  in  the  dark  ;  light  is  snddenly 
brought  Mfore  the  e;^  |  this  affects  the  retina,  ana 
through  the  changes  in  it  th»  optio  nerve  and  central 
organ ;  there  may  be  consdonsness  or  there  may  not; 
if  the  person  be  wide  awake  he  will  see  the  light :  if  he 
be  asleep  he  will  not  see  it,  at  all  events  he  will  give 
no  indication  of  seeing  it ;  on  awaking,  he  may  have  a 
recollection  of  a  dream  in  which  light  has  a  place,  or 
his  memory  may  be  blank  ;  but  nevertheless  the  light 
will  cause  the  pu^il  of  the  eye  to  contract  by  reflex 
action  without  hia  oonsraousness ;  and  perhaps,  also, 
without  consciousness,  the  sleeping  person  mav  make 
an  effort  to  avoid  the  light,  as  has  Deen  noticed  in  the 
case  of  somnambulists, 

Now^  when  a  patient  has  been  thrown  into  a  weak 
hypnotio  st^,^  there  may  be  a  vivid  recollection  on 
awakening  of  all  that  happened  during  the  apparent 
sleep.  T^is  implies,  of  oouise,  that  conscious  sensory 
Derations  took  place  during  the  condition.  Memory 
depends  on  tiie  direction  of  the  attention  to  sensations. 
If  the  effort  of  attention  be  strong,  the  recollection  will 

Srobably  be  vivid,  and  the  converse  is  true.  Bub  this 
oes  not  preclude  the  suppoution  that  sensory  peroep- 
tiona  may  come  and  go,  fike  the  shadows  of  clouds  on 
a  landscape,  without  any  attempts  at  fixing  them,  and 
consequently  with  no  recollection  following  their  occur- 
rence. The  sensory  perceptions  may  have  existed  for 
so  E^ort  a  time  as^  to  leave  no  impress  behind.  This 
ma^  explain  how  it  is  that  in  the  deeper  forms  of  hyp- 
notism there  is  either  no  recollection  of  what  occurred 
or  the  recollection  can  onlf  be  aroused  by  hints  and 
leading  questions.  Attention  is  necessaiy,  therefore, 
to  form  a  conscious  idea  arising  outrof  a  sensation. 

It  is  generally  admitted  by  physiologists  that  the 
oerebralliemispheres  are  the  seat  of  the  higher  men- 
tal operations,  such  as  attention,  eta,  although  the 
interdependence  of  tiieee  hemispherea  with  the  lower 
sensory  gan^ia,  which  receive  all  sensory  impreasiona 
in  the  first  mstanoe,  and  with  motor  gangHa,  which 
are,  in  Uke  manner,  the  starting-points  of  motor  im- 
piilaes,  is  not  onderBtood.  The  one  portion  of  the 
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iterTODS  Bystem  11147  ttotIc  without  the  other.  Thus, 
during  free  oerebru  aotivity  we  pay  Uttie  attention  to 
what  ;we  see  or  hear,  and  oooseiitientJy  we  remember 
nothing  A  man  in  a  reverie  may  have  many  imprea- 
siona  of  sight  or  of  hearing  of  which  be  has  been  really 
UDCODeoioua.  On  the  other  hand,  the  cerebr&l  appara- 
tus may  be  so  attuned  with  the  nduttit  portion  that 
if  the  latter  receives  a  message  the  ronner  sympatheti- 
cally responds.  For  example,  a  mother  soona  adeep 
is  disUmwd  by  the  slightest  ciy  of  her  ehild,  ai- 
Uiough  loud  sounds  of  other  kinds  may  not  awake 
her. 

It  would  appear  then  that  impressions  on  the  senses 
and  the  consciouaneas  of  impressions  are  two  separate 
states  which  may  occur  in  a  manner  independently ; 
that  is  to  say,  thoe  may  be  purely  sensory  operations, 
in  which  consciousness  is  not  involved,  or  there  may 
be  the  consdous  repetition  a|f  old  imimssions,  or  wh^ 
is  called  memory.  Now  it  is  a  law  of  nervous  action 
that  proeeases  wluoh  at  first  are  almys  €£  a  oonsdous 
kind  may  by  repetition  beeome  so  habitual  as  to  be 
performed  without  oonsraousnesa.  Thus  a  child  leuus 
to  perform  a  piece  of  muuc  on  the  pianoforte  by  con- 
HBons  efforts,  often  of  a  painlUl  kind ;  each  note  has 
to  be'  recognized,  and  Uie  appropriate  muscular  move- 
ments required  for  its  production  on  the  instrument 
'  executed  with  precision  and  delioaoy :  but  by  and  by 
the  musio  ma^  be  performed  accurately  even  while  the 
attention  is  directed  to  something  else.  In  like  man- 
ner, all  movements  which  are  the  results  of  sensory 
impressions  may  become  unconscious  movements;  the 
sensory  impressions  are  at  fiist  paid  attention  to ;  but 
as  they  become  habitual  the  mimi  becomes  less  and  less 
engaged  in  the  process,  until  the  movraienta  resulting 
from  them  are  praotaeally  unconacnous.  A  &miliar 
illustzation  is  that  of  a^man  in  deep  reverie  walking 
■king  a  street  Immersed  in  thought,  he  pays  little 
or  no  attention  to  passers-by ;  as  his  eyes  are  open, 
their  images,  or  those  of  adjacent  objects,  must  aBect 
his  visual  apparatus,  but  they  arouse  no  conscious  im- 
pression, and  still  those  impressions,  evanescent  as 
they  are,  are  sufficient  to  excite  the  appropriate  move- 
ments of  locomotion.  These  movements  are  in  fdl 
respects  like  voluntary  moTements,  but  they  are  not 
really  voluntary,  showing  that,  hv  the  machinery  of 
the  nervous  syBtem,  movements  like  voluntary  move- 
ments may  be  mcecuted  without  voUUon.  It  is  impor- 
tant to  observe,  however,  that  these  movements  are  the 
result  of  senstny  impressions.  A  man  in  the  deepest 
leverio,  with  his  eyes  blindfolded,  could  not  execute 
the  requisite  movements ;  and  when  we  see  the  blind 
walking  in  the  stjieets,  they  afford  no  contradiction  to 
this  view,  as  their  minds  are  busily  engaged  in  noticing 
another  set  of  sensory  impressions  derived  fVom  the 
sense  of  touch,  muscular  movements,  and  bearing,  a 
set  of  impresnons  of  the  greatest  importance  to  them, 
although  of  little  importance  comparatively  to  ordinary 
people,  who  are  guided  chiefiy  b^  visual  impre88ion& 

A  person  in  a  state  of  hypnotism  may  be  regarded 
as  in  a  condition  in  which  the  part  of  the  nervous  ap- 
peratus  associated  with  conscious  pero^tion  is  thrown 
out  of  gear,  without  preventing  the  kind  of  movements 
vhidi  would  result  were  it  really  in  action.  Impres- 
nons  are  made  on  the  sensory  organs ;  the  sensory 
nerves  convey  the  impreeaon  to  a  part  of  the  brain  j  in 
the  deepest  condition  of  hypnotism  these  impressions 
may  not  arouse  any  consciousness,  but  the  result  may 
be  the  kind  of  movement  which  would  naturally  follow 
snpponng  the  person  had  been  oonscious.  The  move- 
ments made  by  the  hypnotic  are  chiefly  those  of  an 
imitative  kind.  It  has  oflen  been  noticed  that  the 
mere  sag^estion  of  the  movement  may  not  be  enough 
to  excite  it ;  to  secure  success,  the  movement  must  oe 
made  before  the  eyes  of  the  person.  For  example,  it 
is  a  common  part  of  the  exhibition  of  snoh  persons  for 
the  operator  to  dench  his  fist ;  the  patient  at  once 
denones  his ;  the  operator  blows  his  nose ;  the  patient 
does  likewise ;  but  if  the  operate  pecfiums  these , 


actions  behind  tliebaok  of  his  patient  tiie  ohaooee  are 
that  the  patient  will  not  repeat  the  movements. 

The  condition  seems  to  be  one  in  wfatcdi  tJhe  smsMy 
imnreasion  leads  to  no  oansctous  peroepliQa  and  to  no 
voluntary  movement,  but  is  quite  sufficient  to  arouse 
those  nervous  and  muscular  meehanisnis  whicL  lead  to 
unoowKKnui  imitation.  The  patient  is  in  a  aeoee  aa 
automaton  played  upcm  by  uio  operator  through  the 
medium  of  the  patient's  senswy  organs.  It  m  mipor* 
t«nt  to  ofaserve  that  in  deep  hypnotism  the  patient  has 
no  idea  correspcuding  to  the  movements  he  m^ces  in 
obedience  to  tiie  exam^  of  the  opearator.  For  ex- 
ample, suppose  he  is  swallowing  a  glass  of  water  and 
the  operator  tells  him  it  is  castor  oil,  at  the  same  time 
making  the  requisite  grimaces,  the  patient  will  imitate 
these  grimaces  without  having  any  idea  eitherttf  water 
or  of  castor  oil.  The  grimaces  are  purely  imitative, 
without  any  connection  with  the  idea  which  wooU 
naturally  excite  them.  This  is  t^  case  oiUy  witlt 
those  deeply  Ivpnotiwd.  In  Bome  eases,  however,  th* 
hypnotism  is  bo  deep  as  to  resemUe  etmia,  and  in  uhb* 
there  is  no  trace  of  uiy  sensory  impresuons  or  of  move 
ments.  In  cases  where  the  lm)notism  is  slight,  then 
may  be  a  curious  mixture  of  eSects.  Here  t£e  patient 
may  be  partiall}^  oonscious  of  the  requests  made  to  him, 
and  of  the  imitative  movements  executed  before  his 
eyes ;  to  some  extent  he  may  resist  the  commands 
the  operator,  he  may  feel  he  is  b^g  fooled,  and  yet 
he  may  perfonn  many  ridioolous  actions ;  and  when  he 
awak^  he  may  have  s  vivid  reodlectiqn  of  the  events 
in  which  he  partidpat^  A  hypnotized  peiaoa,  in 
faet^  is  in  a  state  similar  to  that  of  the  somnajmbulist* 
who  aots  the  movements  of  m  disturbed  dream.  Then 
are  many  defpees  of  die  deeping  state,  frmn  the  pnn 
found  oondition  resemUing  coma  to  tiiat  of  the  h^tA 
sleeper  who  starts  with  eveiy  sound.  In  some  sleeps 
thei-e  are  dreams  in  which  the  sleeper  is  so  oompied 
with  the  phantoms  (tf  thought  as  to  pav  no  attention 
to  external  impressions,  unless  these  be  snffictently 
powerful  to  awake  him,  whilst  there  are  other  sleeps 
in  which  tlie  boundary  between  the  oonsctons  recep- 
tion of  new  impressions  and  the  reproduction  of  old 
ones  is  so  thin  as  to  permit  of  a  blending  of  the  two. 
In  this  kind  of  sleep,  a  spoken  word,  a  familiar  touch, 
the  suggestion  oi  something  in  keeping  with  the 
thoughts  of  the  dreamer,  are  sufficient  to  change  the 
current  of  the  dream,  and  even  to  excite  movements. 
When  the  ideas  of  the  dreamer  cause  moveanenta  cor- 
responding to  these  ideas,  then  the  dreamer  becomes 
a  somnambulist  .  He  acts  the  dream :  according  to  the 
depth  of  the  semi-conscious  state  will  be  his  capaoity 
for  responding  to  external  impressions.  ^  Some  S(»n- 
nambujista  respond  to  external  suggestions  readily, 
others  do  not ;  and  in  all  there  is  almost  invariably  no 
reoollection  of  the  state.  Artificial  hypnotism  is  a  con- 
dition of  the  same  kind,  though  usiudly  not  so  pro- 
found. 

The  question  now  arises  as  to  how  this  artifidal  stata 
may  be  induced.  In  one  awake  and  active,  all  srasoiy 
impressions  as  a  rule  are  quick,  evanescent,  and  con- 
stantly renewed.  New  successions  of  images  and 
thoughts  pass  rapidly  before  the  mind  during  walking, 
working,  eating,  or  in  the  leisure  hours  of  social  life ; 
but  none  last  so  long  as  to  cause  fatigue  of  any  particu- 
lar part  of  the  body.  By  and  by  there  is  a  general 
feeling  of  fatigue,  and  tnen  sleep  is  needed  to  restore 
exhausted  nature.  But  if  the  attention  be  fixed  oa 
one  set  of  sensory  impressions,  fatigue  is  much  sooner 
experienced  than  if  the  impressions  are  various  in 
kind  and  degree.  Thus  one  or  two  hours  spent  at  s 
picture  gallery  or  at  a  concert,  if  the  attention  be  do- 
voted  to  the  impressions  on  the  eye  or  car,  usually 
cause  fatigue.  It  would  appear  that  the  method  of 
exciting  hypnotism  eausmg  the  patient  to  gaae  at  a 
bit  of  glass  or  a  twight  button  depends  in  the  faet  plaos 
on  the  feeling  of  fatigue  induoeo.  At  first  there  is  a 
dazzling  feeling ;  then  the  eyes  become  moist ;  images 
become  blurred  and  indistinct  and  seem  to  swim  is 
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the  fieU  of  vuioo ;  the  fidd  of  tuboq  beeomeB  unsteady, 
And  just  mbout  this  period  ideas  do  not  pus  in  the  mind 
IB  orderly  seqaenoe,  bat  irr^nilarljr,  as  in  the  few 
■linglwi  immediately  before  pasBing  into  sleep.  At 
due  stage  also  the  pupifa  beoome  widely  Elated,  and 
^  eyecwlb  become  mope  pnnniiient  than  naiaL  The 
nmerratumttf  theirismoBt  benndfflstood,  so  as  to  ap- 
wecAite  the  phym(dogUnl  meaning  <^  these  changes. 
The  muscular  stafueture  of  the  iris  is  supj^ed  by  two 
nervee,  the  third  cranial  nerre  and  the  sympathetio 
Derre.  If  the  third  nerre  be  ont  the  uupti  dimtee;  if 
the  distal  end  of  the  nerre  be  irritatea  the  pupil  con- 
tracts. On  the  other  hand,  if  the  sympathetic  nerve 
be  cat  the  pupil  contracts,  whilst  if  the  distal  end  be 
irritated  the  pupil  dilatea  These  experimental  facts 
■how  that  the  radiating  fibres  of  the  iris  which  dilate 
the  pupil  are  under  the  oontroi  of  the  sympathetic 
nerre,  whilst  the  drcolar  &hreB  whidi  eontnot  the 
pupil  are  supplied  by  the  third.  Further  it  cui  be 
shown  that  the  cocpora  ouadrigemina,  two  gangUonio 
masses  in  the  brain,  are  the  reflex  centres  for  the  regu- 
htioB  of  these  movementa.  The  optic  nerre  from  the 
retina  saqq^isB  &e  sensoiy  stimulus  which  causes  the 
napil  to  contract.  Thus,  sup^Kwe  light  to  be  brought 
before  the  ^e  while  the  pupil  is  dilated ;  the  retina  ia 
affected,  a  stimulus  is  sent  to  the  corpora  quadrigeoiina 
along  the  fibres  of  the  optic  nerve,  and  ttom  the  cor- 
pora quadrigemina  a  nervous  influenoe  passes  along 
the  filwes  of  the  third  nerre  to  the  droular  fibres  oi 
thie  iris,  causing  the  pupil  to  oontract  It  ia  also  very 
probable  that  the  oorpora  qnadrigemina  act  as  reflex 
centres  for  aerrons  impulses  regulating  the  calibre  of 
the  bloodressels  of  the  eye,  the  raso-motor  nerves.  If 
we  apply  these  facta  to  the  caae  of  a  hypnotized  per- 
son, we  find  that  (1)  the  pupil  of  a  hypnotized  person 
contracts  energetically  when  light  falb  upon  the  ^e, 
showiDR  that  the  reflex  mechanism  is  still  intact:  (2) 
just  before  the  hypnotic  state  is  induced  the  pupil  di- 
lates, indicating  feeble  nervous  impulses  passing  along 
the  third  from  the  corpora  qnadrigemina ;  (3)  at  first, 
tbe  eyeballs  seem  to  sink  in,  but  when  hypnoUam  is 
complete  tfaeyfirojeot  in  a  manner  similar  to  what  has 
been  observed  in  an  animal  when  the  arteries  supply- 
ing the  bead  have  been  compressed  so  as  to  make  the 
bnin  ummic  or  bloodless ;  and  (4)  tbe  ophthalmoscope 
has  not  shown  an^  change  in  the  calibre  of  the  blood- 
vesseb  of  the  retina  in  the  bvpnotio  state.  Frmn  a 
consideration  of  these  facts  and  inferences  Heidenhain 
was  at  first  inclined  to  believe  that  hypnotism  might 
be  due  to  a  reflex  influence  on  tbe  reesels  of  the  brain 
oausing  tkem  to  contraci  so  as  to  permit  the  passage 
«f  aaiy  a  small  qnantity  of  Mood,  and  make  the  bram 
anscmie.  This  view,  however,  had  to  be  abandoned, 
as  the  faces  of  hypnotized  peieons  are  U8uall)|  red,  and 
not  pale,  as  they  would  be  were  the  arterioles  con- 
tacted. Further,  Heidenhain  performed  a  crucial  ex- 
periment by  giring  to  his  tavther  nitrite  of  amy], 
which  oanses  oitatation  of  the  reesels  b^  vaso-motor 
puaJyns,  when  he  still  fou^  hypnotism  oonkt  be 
fea^far  induced,  showing  that  the  state  was  not  caused 
dendent  blood  supply.  , 
Heidenhain  has  adrauced  anodier  and  more  probable 
hypothecs.  Dtuing  the  past  twenty  j^ears  a  new  mode 
of  nervous  action,  known  as  inhibitoiy  action,  has 
been  discovered  by  physiologists.  A  good  example 
is  suppHed  tbe  innervation  of  the  heart.  This 
organ  has  nervous  ganglia  in  its  substance  by  which 
its  rhythmic  contractions  are  muntained.  Further,  it 
is  supplied  by  the  vagus  or  pneumogastric  nerve  and 
by  the  BTmpatbetic.  Section  of  the  vagus  is  followed 
Inr  quiwemng  of  tbe  heart's  action,  and  stimulation 
■m  the  lower  end  causes  slowing  and,  if  the  stimulation 
be  strong  enough,  stoppage  of  the  heart,  not,  however, 
in  a  tetanra  state  (which  would  be  the  case  if  the  fibres 
of  the  vagus  acted  directly  on  the  muscular  structure 
«f  the  heart,  as  a  motor  nerve),  but  in  a  state  of  com- 
plete nlaxatiMi  or  diastole.  Opposite  results  follow 
seetun  and  atimnbujon  of  Uie  ^mpathetio  fitves.  It 


has  been  clearly  made  out  that  the  tenninal  fibres  of 
both  nerres  do  not  act  on  muscular  fibres  but  on  gan- 
^■onceUs,  those  of  the  vagus  "inhitnting'*  orrestnin- 
ing^  whilst  thoee  of  the  sj^mpath^c  "aooderate  "  the 
aetwD  of  the  oelb.  luulntion  is  now  known  to 
an  important  part  in  all  nervous  aetions,  and  it  wonm 
seem  that  any  powerM' impression  in  a  sensoiy  nem 
may  inhibit  or  restrain  motion.  This  is  strikingly 
seen  in  aome  of  the  lower  animala.  A  ligature  ap- 
plied loosdy  round  the  thigh  of  a  frog  whilst  it  lies  on 
Its  back  apparently  deprives  it  of  all  ^wer  of  motion. 
The  weak  sensory  stimulation  in  this  case  seems  to 
stop  voluntary  motion.  Pressure  on  the  internal  or- 
gans of  such  animals  as  the  rabbit,  although  gentle, 
Bometimee  causes  paralysis  of  the  lower  or  hinder 
limbs.  Again,  it  has  been  ascertained  that,  whilst  the 
esAaai  oordi  is  the  chief  reflex  centre,  the  reflex  activity 
eao  be  inhibited  by  impulses  teaiisnutted  to  it  from 
pMtions  of  tbe  oeiebnu  hemimheres  whieh  are  in  a 
state  of  high  activity.  It  would  appear  then  th^  if 
we  suppose  one  set  of  sensory  or  recipient  cells  in  the 
brain  to  be  brought  into  a  state  of  exalted  irritabiHi^ 
by  theprehminHy  operations  of  l^pnotism,  the  reeott 
might  be  inhibition  of  the  parts  devoted  to  voluntaiy 
m6vement.  In  like  manner,  the  activity  of  seosozy 
nerve  cells  may  become  inhitnted.  Thus  stimulation 
of  a  certain  cutaneous  area,  say  the  arm,  by  a  mustard 
plaster,  has  been  found  to  lower  the  sensimlity  of  the 
oorresponding  portion  of  skin  on  the  opponte  arm. 
The  tneoiy  then  ofiered  is  that  "the  cause  of  the 
phenomena  o£  byimotiam  lies  in  the  inhibition  of  the 
activity  of  the  ganglion  oelb  of  Uie  cerebral  cortex, 
.  .  .  the  inhibition  being  brought  about  by  gentle 
prolonged  stimulation  of  the  sensory  nervn  of  the  ftoe, 
or  of  the  auditory  or  optic  nerve." 

According  to  this  view,  the  portion  of  the  tvain  de- 
voted to  voluntary  movements  is  as  it  were  thrown  out 
of  ^ear,  and  the  movements  that  follow,  in  the  hyp- 
notic state,  are  involontaiy,  and  depend  on  impres- 
uons  made  on  the  senses  of  the  patient.  To  under- 
stand how  this  is  possible,  we  must  now  coosidw 
shortly  some  of  the  views  presently  held  as  to  the  action 
t  of  thebrsin,  Therraearchesof  Hitzig,Fritsch,Ferrier, 
I  Hugblings  Jackson,  and  many  others  indicate  that  cer- 
tain movements  initiated  as  a  consequence  of  percep- 
tion, and  of  the  ideas  thereby  called  rortfa,  are  due  to 
I  nervous  actions  in  tiie  gray  matter  in  certain  areas  m 
{ the  surface  of  the  cerebral  hemispheres,  and  that  there 
I  is  anothw  class  of  movementa  which  do  not  require  tiie 
agen^  of  tbe  cortex  of  tbe  brain,  but  depend  on  the 
\  activity  of  deeper  centres.  These  deeper  centres  are 
the  optic  thalami,  which  receive  sensory  impressions 
from  all  parts  of  toe  akin  j  the  corpora  quadngemina, 
which  receive  luminous  impressions  from  the  retina; 
and  the  oorpora  striata,  which  are  the  motor  centres 
whence  emanate  influences  passing  to  the  various 
groups  of  muscles.  No  doubt  other  sensory  centres 
exist  for  hearing,  taste,  and  smell,  but  these  have  not 
been  deariy  aaoertainea.  In  the  case  of  oonsdons  and 
voluntary  movements  curied  ont  as  the  result  of  ex- 
ternal impressions,  the  exdtation  would  pass  first  to 
the  thalami  optica  (tactile)  or  corpora  ouadrigemina 
(risoal),  thenoe  to  the  cerebral  hemispheres,  where 
ideas  would  be  called  forth  and  volitional  impulses 
generated ;  these  would  then  be  transmitted  down- 
WEuds  through  the  corpora  striata  (motor)  to  the  crura 
cerebri  and  spinal  cord,  and  from  thence  to  spedal 
groups  of  mosclea,  thus  causing  specific  movements. 
Suppose  now  that  the  portions  of  cerebral  hemi- 
spheres connected  with  ideation  and  volition  were 
thrown  out  of  gear,  and  that  a  nmilar  sensory  impres- 
sion was  made  on  the  person :  again  the  path  of  nep- 
voua  impulses  would  be  to  the  thalami  optioi  (tactile) 
or  corpora  quadrigemina  (visual),  and  nom  thenoe 
directly  through  corpora  striata  (motor)  to  crura  cere- 
bri and  spinal  cord,  then  passing  out  to  musdes,  and 
causing  movements  as  precise  as  those  in  the  first  in- 
nanoe,  and  apparaitly  of  the  same  character.  Tb» 
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differenoe  between  the  two  operations,  howeTer,  would 
be  this : — in  the  first  there  would  be  movements  fol- 
lowing the  perception,  ideation,  and  volition;  in  the 
second  the  same  class  of  movements  would  be  effected 
by  an  automatic  mechanism  without  any  of  the  physi- 
cal operations  above  alluded  to.  This  theoly  has  the 
merit  of  simplicity,  and  is  in  aooordanoe  with  most  of 
the  facts.  The  chief  difficulty  in  the  wajr  of  accepting 
it  is  to  nndeiBtaDd  why,  if  hypDotum  be  so  induce^ 
it  is  not  induced  much  oftener.  One  would  suppose 
that,  if  gazing  at  a  coin  and  having  a  few  passes  made 
with  the  hand  were  sufficient  to  bnng  about  physiolof^- 
oal  changes  of  such  importanoe,  men  would  be  oftener 
hypnotized  in  daily  life  than  they  are.  But  it  is  to  be 
remembered  that  attention  is  sddom  fixed  on  one  ob- 
ject BO  long  as  in  the  experiment  of  producing  hypno- 
tism. The  first  occasion  the  experiment  is  made,  even 
with  so-called  susceptible  persons,  the  time  occupied 
may  be  from  10  to  20  minutes,  and  during  idl  that  time 
the  attention  is  on  the  strain,  and  feelings  of  fetigue 
are  excited  in  the  way  above  described.  Agtun  it  is 
well  known  Uiat  sudden  and  stronff  sensory  im- 
pressions often  paralyze  voluntary  action  for  a  time, 
even  in  ordinary  life,  and  what  is  called  "presence  of 
mind  "  really  means  that  power  of  self-oontrd  which 
prevents  the  bodily  energies  being  paralyzed  by  strong 
Muwry  impressions.  A  carriage  bearing  down  on  a 
nervous  lady  in  a  crowded  street  may  dejirive  her  of  all 
power  of  movement,  or  she  may  automatically  run  here 
or  there  in  obedience  to  the  shouts  of  tiie  bystanders ; 
but  one  with  coolness  can  thread  her  way  ^ong  Uie 
vehicles  without  fear  or  trouble. 

A  hypnotized  person  is  therefore  to  be  regarded  as 
an  automaton.  '  To  cause  him  to  move  his  arm,  the 
image  4^  a  moving  arm  must  pass  over  his  retina,  or 
an  nneoDSoious  sensation  of,  motion  must  be  induced 
throuffh  passive  movement  of  his  arm." 

2.  IntenMUnlity  to  Pain. — ^It  has  often  been  noticed 
that  in  the  mesmerized  or  hypnotized  person  there  may 
be  complete  insensibility  to  pain,  so  that  deep  pricks 
with  a  needle  are  not  felt  During  deep  hypnotism  a 
pin  may  be  run  into  the  hand  without  pain,  but  pain 
will  be  felt  on  awakening,  and  pulling  out  the  pin  in 
the  waking  state  will  cause  acute  pain.  It  would  ap- 
pear that  certain  nerves  may^  convey  tactile  sensibility 
whilst  others  convey  only  punful  impressions,  and  in 
ootain  forms  of  panlyus  we  patient  may  have  tactile 
aendlHlity  without  pain,  or  the  reverse.  In  hysterical 
women,  as  has  been  shown  by  Charcot  and  others,  dis- 
orders of  seiuilxlit^  of  this  kind  are  not  uncommon, 
indicating  changes  m  the  nervous  centres. 

8.  Increcaed  Keflex  Spam  of  Muacles. — One  of  the 
moBt  striking  phenomena  of  the  hypnotic  state  is  the 
ease  with  which  certain  voluntary  muscles  may  be  ren- 
dered stiff.  For  example,  if  the  operator  stroke  the 
skin  over  the  biceps  muscle  in  the  upper  arm,  the  limb 
will  be  at  onoe  powerfully  flexed,  and  the  biceps  can  be 
felt  stiff  and  ngid.  To  understand  the  physiological 
explanation  offered  of  this  phenomenon  it  will  be 
neoeesaiy  diortly  to  describe  the  mechanism  of  reflex 
acta.  If  a  sensory  nerve  be  irritated  at  its  periphery, 
■ay  in  the  skin,  a  nervous  impulse  ia  transmitted  to  a 
oentral  nervous  organ,  such  as  the  spinal  cord,  and 
throogh  the  agency  of  nerve  cells  in  this  organ  im- 
pnlsBB  are  then  transmitted  by  motor  nerves  to  muscles, 
causing  movements,  without  any  operation  of  the  wilL 
Thus  a  particle  of  food  getting  into  the  larynx  irritates 
sensor;^  nerves  of  the  vagus,  and  there  is  a  rttflez  spasm 
of  various  muscles  of  expiration,  causing  a  violent 
cough.  That  such  reflex  acts  not  only  can  occur  without 
the  will,  but  in  spite  of  it,  is  shown  b^  the  want  of 
control  over  a  sneeze  when  the  nostril  is  irritated  by 
snuff.  Now  these  reflex  centres  in  the  cord  are  pu> 
tiall^  under  the  control  of  higher  centres  in  the  brun. 
If  the  aKen<7  of  the  latter  be  removed,  the  activity  of 
the  cord-centres  is  increased,  and  reflex  actions  are 
more  eadly  induced.  This  we  haveaasamed  to  be  the 
■Cate  of  the  hyjmotic.   If  a  portion  of  his  skin  be 


stroked,  first  one  mnsde,  say  the  one  immediatdy 
under  the  skin  stroked,  will  become  stiff,  then  in  obe- 
dience to  a  law  regulating  reflex  actions, — namdy,  that 
they  tend  to  become  diffused  according  to  the  strength 
and  duration  of  the  stimulus, — other  muscles  beoome 
rigid,  and  so  on  Until  the  whole  trunk  becomes  cata- 
leptic. This  phenomenon  is  so  well  de8(»ibed 
Heidenhain  that  we  quote  as  follows  (pp.  23,  24)': — 

"  With  dlffht  Incaeaae  of  nflex  Irritability,  those  moBolea 
altme  contract  which  lie  immediately  onder  the  area  of  sUa 
which  hu  been  attoked.  In  this  condition  it  is  eaiy  b> 
bring  siogle  muscles  and  groapa  of  miucleB  into  Isolatod 
action,  uid  thus  demonstrate  their  special  motor  Amctimi. 
Stroking  the  ball  of  the  tiinmb  causes  adduction  of  tho 
thamb  (towards  the  palm).  Stlmnlatlng  the  skin  over  tk* 
stemo-mastoid  causes  the  head  to  aasome  the  well  known, 
oblique  position  which  it  has  when  one  has  got  a  'stilT 
neck ' ;  stooking  the  skin  at  one  oomer  of  the  month  leada 
to  distottion  of  Che  month  on  that  itdfl^  owing  to  tlw 
Qonttmction  of  the  mnseles  inserted  there,  wlien  th» 
irritability  is  somewhat  more  Incteaoed,  we  are  able,  by- 
continnous  irritation  of  a  defined  gtonp  of  skin,  to  set  in 
activi^  neighboring  and  distant  groups  of  musel^  aecradinf 
to  thedegreeof  iiritation.  Ihos,  when  I  gently  stmke^A 
ball  of  ue  thumb,  only  the  llezots  and  the  aadnetois  of 
this  member  are  set  in  activity.  If  I  stroke  somewhat 
harder,  the  forearm  muscles,  especially  the  flezon  of  th« 
fingers,  contract.  Our  natient  can,  however,  still  bend  and 
stretch  his  ann  at  flie  elbow,  the  upper  arm  mnseles  beinc 
BtiU  nnaflboted.  Through  farther  ineTeaae  of  the  irritathm, 
the  latter  too  and  the  shoulder  mnseles  are  thrown  into 
spasm,  so  that  the  whole  limb  .appears  immovably  fixed. 
Bnt  the  highest  degree  of  reflex  irritability  la  not  yoS 
att^ed.  Hr.  A.  HeidenhaiD  sits  quietly  here  on  a  ohaix. 
I  now  once  Btroke  the  ball  of  his  left  thumb.  Pleaaeobserve 
the  exact  SQceession  in  which  the  spasm  slowly  sprMds  from 
one  part  of  the  body  to  the  other.  Too  will  see  the  fol- 
lowing moBcle  groapa  successively  aflfected,  smne  seconds 
intervening  in  the  passage  firam  one  group  to  another:— 
left  thnmb,  left  hand,  left  foreann,  toft  vppix  aim  wad 
shoulder,  right  shoulder  and  arm,  right  forearm,  right  hand, . 
left  leg,  left  thigh,  right  thigh,  right  leg,  mnsclMof  masti- 
cation, muscles  of  the  neck.  But  now  I  moat  put  an  end 
to  it.  I  strike  forcibly  the  left  arm,  and  the  rigor  at  once 
disappears.  Instant  relaxation  of  the  whole  body  oocots 
also  when  I  forcibly  extend  a  finger  of  the  clenched  fist. 
Probably  the  reflex  excitement  would  extend  still  farther, 
bat  I  naturally  consider  it  out  of  the  question  to  txr 
whether  the  muscles  of  respiration  would  become  afliected. 
It  is  easily  understood  that  such  experiments  require  tiia 
greatest  caution,  and  may  be  very  seldom  carried  out." 

This  condition  of  the  muscles  is  exactly  tike  that  in 
catalepsy,  a  pecnliai  nervons  disease ;  and  hypnotiam 
may  be  regarded  as  an  aitifidal  catalepsy. 

4.  Other  PecuUar  Nervous  Phenomena,  of  the  ffyp' 
notic  State. — ^The  changes  in  the  eyes  have  been 
already  alluded  to.  The  pupils  dilate,  the  eyelids  open 
widely,  and  the  eyebaUs  protrude.  Occasionally  the 
upper  eyelid  droops,  so  that  the  eyelids  seem  closed. 
It  has  often  been  asserted  that  clairvoyanta  see  with 
the  eyelids  closed,  but  the^  are  r^y  partially  opened. 
The  movements  of  respiration  are  often  quickened 
from  16  to  30  or  35  per  minute,  indicating  stimulation 
of  the  respiratory  centres  in  the  medulla  oblongat*. 
Sometimes  the  flow  of  saliva  is  increased.  Halludna- 
tions  of  sense  may  oooor,  though  they  are  rare.  One 
man  in  the  liypnotio  state  experioiced  a  strong  odor 
of  violets. 

There  is  a  class  of  phenomena  referred  to  the  hyp- 
notic state  of  a  very  doubtiid  character,  inaamudi  as 
we  have  to  depend  entirely  on  the  statements  of  the 
person  operated  on,  and  no  olgective  tests  can  be 
employed.  Such,  for  example,  are  various  disturb- 
ances of  sensation,  hearing  with  the  pit  of  the  stomach 
more  acutely  than  when  the  sound  is  made  in  the  usual 
ways  towards  the  ear,  and  the  application  of  the  hand 
of  the  operator  to  the  body  giving  rise  to  profound 
sleep  or  dreams,  induced  dreuning,  etc  Again  it  ia 
asserted  bv  Heidenhain  and  Griitzner  {BredauerAerttL 
ZeUtch,,  No.  4,  28th  Febnuoy,  1880)  that  vnilatend 
hypnosis  is  possiUe.  Tfans  stzwing  uw  left  fimhead 
and  temple  caused  immolnlity  of  tlie  right  um  ai^  leg: 

« Stroking  on  httth  sides  eaoses  catalepsy  of  all  four 


Digitized  by 


Google 


UAGNOLIA. 


28a 


lottfaf ;  no  &cial  pknlysia  or  ftphuift.  Unllatonl  BtrokiDg 
mmm  cro—ed  oaUUepHT  ami  faoici  panUjtis,  •coompaniea 
whan  on  the  left  l^aphaila.  If  In  addition  to  onlkteral 
■ttoUag,  end  this  Wng  etUl  mahitdoed,  the  otiher  side  be 
iboked,  then  the  nme  remit  li  brought  ehoot  m  if  both 
■idei  luid  been  itroked  bom  the  beginning.  .  .  .  Ueasure- 
ment  of  the  volume  of  the  arm  b7  meMU  of  Mowo** 
Toluneter  [an  inatmment  for  estlnating  the  balk  ot  the 
limb  dispUcement  of  water  and  movemeotB  of  a  reeording 
lever]  prorce  that  in  the  cataleptio  arm  the  quantity  of 
blood  (in  oooseqnence  of  the  vascalar  oontraotion)  Bioki 
moxiaifiaHj,  whUst  it  simnltaneonaljr  riaea  in  the  other  arm. 
When  the  eatalepvy  li  gmie  hj,  the  quantity  of  blood  in  the 
cataleptic  aim  IncrpaaM,  whilrt  in  the  other  arm  Itiinka" 
(Heideuhaiu,  p.  91). 

Ohanot  has  pointed  oat  that  in  certain  kinds  of 
li^'Bteria  in  Tomen  there  are  remarkable  unilateral 
diatiubances  or  perrerBions  of  Bensory  impressions  of 
odor.  Phenomena  of  the  same  kind  have  been  ob- 
■erred  hy  Cohn,  Heidenhain,  and  others  in  hypnotized 
peiaoQs.  Thus  A.  Heidenhain  became  completely 
color  bUnd  in  the  eye  of  the  cataleptic  side.  All  colors 
appeared  gray  in  different  d^rrees  of  brightness,  from 
a  oirty  dux  gray  to  a  clear  aUTOr  gray. 

"  If  <me  eja  be  treated  with  atropin,  whilst  the  effect  of 
tits  latter  is  mak  ing  its  appearance,  the  phraomena  of  oolor 
Mlnflatiw  are  changed  sa  follows: — ^red  and  green  still 
appear  as  dliffereut  shades  of  gn^;  bine  and  yellow,  on  the 
oth ear  hand,  do  not  appear  gray.  They  appear  differently 
in  tiu  difliuent  stages  of  atn^n  action  :—-Jlr»t  ttag*,  yellow 
appears  gnj,  with  a  glimmer  of  blue ;  mcomI  tbia,  yellow 
appears  pure  blue ;  tiwd  itoff*,  yellow  appeals  blue  with  a 
slight  tinge  of  yellow,  somewhat  as  in  Oie  soroalled  straggle 
of  the  fields  of  vision, — yellow  is  seen,  as  it  were,  through 
a  blue  mist;  f<mrtk  ttage,  yellow  ajniears  mostly  yellow, 
with  attaweoiblue.  Whenblnelatried,thecorra8pondlag 
reaolt  la  obt^ned ;  that  is,  at  last  bine  with  a  slight  yellow 
tinge  Is  aeen.  During  the  action  of  atropin  the  sensation 
of  yellow  or  blue  passes  from  gray  through  the  contrast 
color  to  the  right  oolor,  whilst  red  and  green  only  appear 
as  dilSsreBt  shades  of  gray"  (Heidenhain,  p.  95). 

These  facts  are  interesting  as  showing  perverted 
sensation  in  the  particular  individual  aneoted,  but 
they  throw  do  light  on  the  condition  of  hypnotism. 

It  is  «ndent  then  that  animal  magnetism  or  hypno- 
tiam  is  a  peculiar  physiological  condition  ezdtea  by 
perverted  aotjon  of  certain  parts  of  the  cerebral  nervous 
organs,  and  that  it  is  not  caused  bv  any  occult  force 
emaoadng  from  the  operator.  Whilst  all  the  phe- 
nomena cannot  be  accounted  for,  owing  to  the  im^^eot 
knowledge  we  posfless  of  the  fuDoUona  of  the  bram  and 
eord,  enough  has  been  stated  to  show  Uiat  just  in 
pro|M)Ttion  as  our  knowledge  has  inrareased  has  it  been 
possiUe  to  give  a  rational  explanation  of  some  of  tbe 
lihenomena.  It  is  also  dear  that  the  perverted  condi- 
tion of  the  nervous  apparatus  in  hypnotism  is  of  a 
serious  character,  and  therefore  that  these  experiments 
should  not  be  porfomed  \^  ignorant  empincs  for  the 
Mke  of  gain,  or  with  the  view  of  causing  amusement 
Nervous  persons  may  be  serioudy  injured  by  being 
sulnected  to  such  experiments,  more  eepedallf  if  they 
nnoergo  them  repeatedly ;  ana  it  should  be  illegal  to 
have,  public  exhibitions  of  the  kind  alluded  to.  The 
medi(^  profession  has  always  been  rightly  jealous  of 
tiie  employment  of  hypnotism  in  the  treatment  of 
disease,  both  from  fear  of  the  effects  of  such  operations 
on  Uie  nervous  systems  of  excitable  people,  and  be- 
cause SDoh  practice  is  in  the  border  land  of  quackeiy 
and  of  impqptnre.  Still  in  the  hands  of  skilful  men 
there  is  no  reason  why  the  proper  employment  of  a 
Biethod  infloeneing  the  nervons  system  so  powerfblly 
as  hypaotiam  should  not  be  the  means  of  relieving 
pain  or  of  remedying  disease. 

Liltfrohire.— A  very  complete  bibliography  will  be  found 
appended  to  the  article  "Hesm6risme,"  DieHonnmre  Bncy- 
dopWi^Ne  da  8cimee»  MidietUm  (deuxidme  s6rie,  1873).  In 
additiao,  see  Braid,  NeurypnUoffi/,  London,  1843;  ElHotaon, 
Humtm  Phgiiologs,  Loudon.  1840;  Colquboan,  Hittory  of 
M*tie,  WUeherafi,  and  Animal  Magnettam,  Londjon,  1851; 
Mayo.  Lttteri  m  the  TmOu  eontained  in  Popvlar  SuperHitunu, 
«m  oa  Aceomt  of  Mameriam,  Edinbargh,  1851 ;  Scoresby, 
ZiMe  MlafMfiam,  London.  1849;  Hoghea  Bennett.  I^tetun 


on  the  JfemeHs  Jfonia  ^  1861,  Edinburgh,  1851 ;  Beichen- 
baoh,  BftarAu  m  ibaiutum,  Eltetridtt,  Seat,  Linkt,  Qy»- 
taUuation,  aad  Chmteal  AOnu^mt,  in  tkrir  nlatum  lo  Fml 
Force  (translated  by  Dr.  Gregory,  London.  in  this 

Tolome  the  doctrine  of  odylic  force  is  set  forth) ;  Andrew 
Buchanan,  DarlingitM,  mimamed  Eteetro-Bioiom,  Loudon, 
1851;  Alexander  Wood.  What  u  Memtriam'f  Edinburgh, 
1861 ;  Weinbold,  JSevm  Leetum  on  8om»embulumj  translated 
by  J.  C.  Colquhoun,  Edinburgh,  1845;  John  Forbv,  /Uns* 
traiioM  of  Modem  MemeritM,  London,  1646.  See,  also, 
Uaiidsley,  Pkyrioiogu  o/ iftnd,  London,  1876;  and  especially 
Carpenter,  Jbaial  PkgaioU)n,  pp.  547  eq.  (wbero  tbe  anther 
attempts  to  aooonnt  for  many  of  tbe  pheaomena  by  the 
theory  of  a  dominant  idea  innouidng  and  poveming  all 
other  mental  operations),  London,  IS?^.  The  most  recent 
aooount  of  these  phenomena  will  be  found  in  Heidenhain's 
Animal  Mofpuiitm,  translated  ^^ooidridge,  with  a  pre&oe 
by  a.  J.  Bomanes,  Iiondtm.  ISSO.  For  a  abort  and  clear 
account  of  hysteria  as  bearing  on  the  phenomoia  of  hyp- 
notlsnk,Bse  Bosenthal,  ClMeai  ZVMiMoa  Os  JMssasasarUM 
^;M«eM•£lb■fsln, vol. U. pp. SSag., London,  1881.  (J.  O.K.) 

MAGNOLIA,  li..  the  typical  genus  of  the  order 
MaffTioliaeea,  named  from  Pierre  Magnol,  professor 
of  medicine  and  boUny  at  Montpellier.  It  cont^ns 
about  fourteen  species,  distributed  in  Japan,  China, 
and  the  Himalayas,  as  well  as  in  North  America  and 
Mexico  (De  Candolle,  l^od.,  i.  79;  Bentham  and 
Hooker,  Gm,  PL,  i.  18;  A.  Gray,  Cfm.  III.,  xziiL, 
zxiv. ), 

^  Magnolias  are  trees  or  shrubs  with  evergreen  or  de- 
ciduous foliage.  They  boar  conspicuous,  and  often 
lai^  firagrant,  white,  rose,  or  purple  flowera.  The 
se^Als  are  three  in  nmnbor,  petals  dx  to  twelve,  in 
two  to  four  series  of  three  in  each,  the  stamens  and 
carpels  being  numerous.  The  fruit  consists  of  a  num- 
ber of  follicles  which  dehisce  (oontmy  to  the  rule) 
along  the  outer  edge  to  allow  the  scarlet  or  brown  seeds 
to  escape,  but  which  are  suspended  by  a  long  slender 
thread.  Of  the  Old-World  species,  the  ^riiest  in 
cultivation  appears  to  have  been  M.  lultm,  Desf.  (con.' 
tpieua,  Salisb.),  of  China,  of  which  the  buds  were 
preserved,  as  well  as  used  medicinally  and  to  season 
rice  (Pickering,  Chron,  MuL  of  PL,  p.  600).  It.  to- 
gether with  M.  fiucata,  Andr,  was  transported  to 
Burope  in  1789  (Paxton's  £ot.  J)ic\  and  tiience  to 
North  America,  and  ia  now  cultivated  in  the  middle 
States.  Of  the  Japanese  munolias,  M.  Kotnuy  DO., 
and  the  purple-flowered  M.  oootuta,  Thim.|  were  met 
with  fay  Kaempfer  in  1690.  They  were  introduoed 
into  England  in  1709  and  1804  respeotivelv.  The  spa- 
des M.  pumila,  Andr.,  the  dwarf  magnoUa,  from  Ibe 
mountains  of  Amboyna,  ia  nearly  evergreen,  and  bears 
deliciously  scented  flowers.  It  was  introduced  in  1786. 
The  Indian  species  are  throe  in  number,  M.  qlobota, 
H.  f.  et  T^  allied  to  M.  conspicua  of  Japan ;  Af.  tphb- 
nocarpa,  Koxb.,  and  the  most  magnificent  of  all  mag- 
nolias, M.  Campbdlii,  H.  f  et  T.,' which  forms  a  con- 
spicuous feature  in  the  soeoeiyand  vegetation  of  Dar- 

i'lling.  It  was  discovered  by  Dr.  Griffitli  in  Bhutan, 
t  is  a  large  forest  tree,  abounding  on  the  ontw  ranges 
of  Sikkim,  80  feet  high,  and  from  6  to  12  feet  in  girth, 
^e  flowem  are  6  to  10  inohes  across,  appearing  before 
the  leaves.  They  vary  from  white  to  a  deep  rose  color 
(Hook,  fil.  III  Han.  PI,  pis.  iv.  and  v.). 

The  first  of  the  American  species  brought  to  Europe 
(in  1688,  by  Banister)  was  M.  glauca,  L.  It  is  found 
in  low  situations  near  the  sea  from  Massachusetts  to 
Louisiana, — more  especially  in  New  Jewey  and  Caro- 
lina. In  1712  Catesby  visited  Virginia  and  found  M. 
acuminata,  h.,  the  so-called  cucumber  tree,  from  the 
resemblance  of  the  young  fruits  to  small  cucumbers.  It 
ranges  from  Penn^lvania  to  Carolina.  Hie  wood  is 
yellow,  and  used  for  bowls;  the  flowers  are  rather 
small.  It  was  introduoed  into  England  in  1736.  He 
also  firand  M  umbreUa,  Lam.  {tr^tOala,  L.),  called 
the  umbrella  tree.  The  flowers  are  very  large,  white, 
and  highly  scented.  It  was  brought  to  En^and  in 
1752.  Jf.  pyramidata,  Bart.,  discovered  by  Bartram 
in  1773,  is  a  native  of  the  western  parts  of  Carolina 
and  Geoi^fia.   The  most  beautiful  species  of  North 
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America  is  M.  grand^orcL,  L.,  diaoovered  by  Catesby 
in  1719  in  South  CuYilina  and  Plorida,  and  introduead 
into  England  in  1734.  It  ktovb  a  straiffht  trnnk  2 
feet  in  diameter,  and  upwards  of  70  feet  nigh,  bearing 
a  profusion  of  lan^  poverfuUy  lemon-scented  creamy- 
wnite  flowers.  In  £ngland  it  is  customary  to  trun  it 
wainBtawall;  andthe ori^alj^eeiei is ninMSBed 
tEe  Exmoath  varieties,  wfawh  on^atod  as  seedlings 
at  Exeter  from  the  tree  first  ndaed  in  En^and  by  mr 
Jolin  Colliton,  and  which  fiowermucfa  more  freely  than 
the  parent  plant  The  remaining  North- American  ape- 
oies  are  M.  auriculata,  Jjtm. ,  M.  macrophylla,  Michx. , 
and  M.  cordcUa,  Michz.  The  Mexican  species  is  M. 
meacicana,  DO.  The  tulip  tree,  Liriodrndron  tuUpi- 
/em,  L. ,  frequently  cultivated  in  England)  is  also  a 
member  of  the  same  family.  It  is  the  sole  speoies,  and 
is  a  native  of  North  America. 

For  a  description  of  the  principal  apeciea  of  magnolia 
vnder  ooltintloa  aee  Hemuey't  HamMoek  nf  Bmriig  2V«e«, 
«lai,p.S4;  London's .ArtervfMa,  ToL  L 080. 

MAGNUS,  Hhnrtch  Gustav  (1803-1870),  an 
eminent  German  chemist  and  phy^at,  was  bom  at 
Berlin  May  2,  1802.  He  early  showed  a  strong  scien- 
tific bias,  which  was  well  fostered  and  strengthened  by 
his  education.  Six  years  of  thorough  study  at  Berlin 
university  were  supplemented  by  a  year's  course  at 
Stockholm  in  Bmelius's  laboratory  (1828).  AfUr 
some  time  spent  in  Paris  under  Gray-Lussac  and  Th^- 
nard,  Magnus  settled  at  Beriin  in  1831  as  lecturer  on 
technology  and  physics  in  the  university.  In  1834  he 
was  elected  extraordinary  and  in  1845  ordinary  pro- 
fesBOr  of  these  subjects.  He  died  April  4, 1870.  His 
numerous  papers,  which  appeared  chiefly  in  Poggm- 
dorffU  Annalm  and  in  the  publications  of  the  Berlin 
^-cademy  of  Sciences,  cover  a  wide  range  of  chemical 
and  physical  sulyects.  His  first  memoir,  published  in 
1825,  while  he  was  yet  a  student,  was  a  discasnon  of 
the  spontaneous  inflammalxlity  of  finely  divided  iron, 
nickel,  and  cobalt^  From  1827  to  1833  he  was  occupied 
mainly  with  chemical  researches^  which  resulted  in  the 
discovery  of  sulphovinio,  ethionic,  and  isethionic  acids 
and  their  salts,  and,  in  cotnunction  with  AmmermtiUer, 
of  pcriudic  acid.  The  aosorption  of  gases  in  blood 
(1837-45),  the  expansion  of  gases  by  heat  (1841-44), 
the  vapor  pressures  of  water  and  various  solutions 
(1844-54),  thermorelectridty  (1851 ),  electrolysis  (1S56), 
induction  of  currents  (1858-61),  conduction  of  heat  in 
gases  (1860),  and  pdarization  of  beat  (1806-G8)  are 
some  (u  the  many  subjects  of  which  he  treated.  From 
1861  onwards  he  devoted  much  attention  to  the  still 
vexed  question  of  diathermancy  in  gases  and  vapors, 
espedaUy  to  the  behavior  in  this  respect  of  dry  and 
moist  air,  and  to  the  thermal  effects  produced  by  the 
condensation  of  moisture  on  solid  suifacos.  Many  of 
his  papers  were  translated  and  published  in  the  PhUo- 
sophical  Maffozine. 

MAGNUSSON,  Arni  (1663-1730),  a  scholar  to 
whom  we  are  largely  indebted  for  the  preservation  of 
the  old  Icelandic  literature,  was  bom  in  the  west  of 
Iceland  in  1663.  In  his  youth  he  resided  fora  timeat 
Hvamm,  then  the  residence  of  hia  mother's  father^ 
Ketil  the  priest,  who  was  a  well-known  copyist  of 
manuscripts.  In  1683  he  came  to  Copenhagen,  and 
was  employed  by  Bartholinus  at  first  as  a  copyist,  and 
aflerwards  to  investigate  the  monuments  and  ancient 
customs  of  Norwajr.  In  1697  he  was  appointed  sec- 
retary of  the  archives  of  the  kingdom.  Before  this 
he  had  begun  to  collect  Icelandic  manuscripta,  his 
euliest  acquisition  {Hulda)  being  in  1687.  From  that 
time  he  steadily  persevered,  bnt  his  great  acquisitioDB 
were  chiefly  made  in  loeland,  whither  he  went  in  con- 
nection with  the  royal  survey  in  1702-12.  The  old  and 
important  manusmpts  were  by  that  time  falling  into 
neglect,  and  it  is  more  than  probable  that  without  Ami's 
intervention  the  greater  part  would  have  been  lost  to 
Qt,   On  his  ictam  fircan  lodand  he  wm  appcunted 


professor  of  history  and  Danish  antiqiuties  in  the  uni- 
versity of  Copenhagen.  He  is  said  never  to  have  re- 
covered the  shock  caused  bv  the  misdiief  done  to  hm 
library  by  the  great  fire  of  Copenhagen  in  1728.  He 
himself  nad  never  the  courage  to  ascertain  exactly  what 
he  had  lost;  but  it  appeared  afterwards  that  acuod^ 
any  MS.  of  real  impmlAnoe  had  perished.  On  hu 
death  on  6th  Jannaiy,  1730,  he  bequeaUied  his 
property  to  the  uniyeisity  of  Cop«ihag«a  tta  tlie  ptu- 
pose  chieflyof  publishing  Icelanaio manuscripU  (Ajva- 
Magnsean  Bequest).  The  first  volume  puUishftd  nnder 
the  bequest  was  Njdla^  which  appeared  in  IT72,  and 
was  succeeded  by  a  number  of  valuable  publications 
of  the  same  claffi.  Ami  left  behind  him  no  literary 
work  of  any  consequence,  and  his  notes  and  historical 
material  were  mostly  destroyed  in  the  conflagration. 
The  signal  service  which  he  rendered  to  ^landte 
literature  lay  in  his  juditnous  and  extenrive  ooUeotioD 
of  the  old  manuscripts,  and  investigation  of  th^r  his- 
toi:^  so  far  as  attainable,  at  a  time  when  they  were 
rapidly  bdng  superseded  and  cUsappearing  through 
neglect. 

MAGO  was  one  of  the  most  common  Garthasiniaa 
nameSj  home  among  others  by  the  reputed  founder  of 
the  mditary  power  of  (Wthage,  and  the  Punic  ad- 
miral in  the  war  with  the  elder  Dionynus  (see  Cab- 
thaqe).  The  most  famous  of  the  name  was  the  youngest 
of  the  three  sons  of  Hamilcar  Barca.  He  aooompanied 
his  brother  Hannibal  on  his  expedition  into  Itaqr,  and 
held  important  commands  in  the  great  victories  of  the 
first  three  years.  Afler  the  battle  of  Cannae  he 
marched  through  southern  Italy  and  sailed  to  Carthage 
to  report  the  suooeases  guneo.  He  was  about  to  re- 
turn to  Italy  with  strong  reinforconenta  &r  Hannibal, 
when  the  Government  ordered  him  to  go  to  help  hig 
other  brother,  Hasdmbal,  yrho  was  hard  preased  in 
Spun.  He  maintained  war  therewith  varying  sucoeea 
in  concert  with  the  two  generals  HasdmlMd,  unril,  in 
209  B.C.,  his  brodier  mu^ed  into  Italy  to  help  Han- 
nibal. Mago  remiuned  in  Spain  with  the  oUier  Has> 
dmbaL  In  207  he  was  defeated  by  M.  Silanus,  and  in 
206  tbe  combined  forces  of  Mago  and  Hasdmbal  were 
scattered  by  Sdpio  in  the  decisive  battle  of  Silraa. 
Mago  maint«ned  himself  for  along  time  in  Gades,  Dot 
aflerwards  received  orders  to  carry  (be  war  into  Li- 
guria.  He  wintered  in  the  Balearic  Isles,  wbm  the 
fine  harbor  Portns  Mamnis,  Port  Mahon,  stiU  beats  his 
name.  Eariy  in  204  he  landed  in  Ijguria,  where  he 
maintained  a  desultory  warfare  till  in  203  he  was  de- 
feated in  Cisalpine  Gaul  by  the  Roman  forces.  He 
received  orders  soon  after  to  return  to  Carthage,  but  on 
the  voyage  home  he  died  of  wounds  received  in  the 
battle. 

The  name  of  Mago— but  which  Mago  is  uncertain — 
is  attached  to  a  great  work  on  agriculture  which  was 
brought  to  Rome  and  translated  by  order  of  the  senate 
afler  the  destruction  of  Carthage.  The  book  was  re- 
garded as  a  standard  au^ority,  and  is  often  referred  to 
by  later  writers. 

MAGPIE,  or  simply  Pre  (FVwich,  FU\  the  prefix 
being  the  abbreviated  form  of  a  human  name  (Mar- 
garet') applied  as  in  so  many  other  instances  to 
familiar  animals,  aa  this  bird  once  was  thtoughoat 
Great  Britain,  though  of  late  years  almost  extenni- 
nated  in  many  parts,  and  nownearly  evuywfaere  scarce. 
Its  pilfering  bnbitB  have  led  to  this  result,  yet  the  in- 
junca  it  causes  are  unquestionably  exaggerated  \y 
common  report ;  and  in  many  countries,  of^  Europe  it 
is  still  the  tolerated  or  even  the  cherished  n^hbor 
every  farmer,  as  it  fbrmeriy  was  in  England  if  not  in 
Sootland  also.  There  is  ample  evidenced  to  prove  that 
it  did  not  exist  in  Ireland  in  1617,  when  Fyncs  Mtwir 

1 "  Uasot "  uid  "  Uadge,"  witb  theMmeorislii,  an  namca 
ouentlr  given  In  England  to  the  Pie ;  while  In  ninoe  It  I>  oom- 
moQlrxDown  *a  Mwgal,  \t  not  tenaed,  M  It  lain  aome  dl*rtc»a, 

t  A  oompeadloiu  nmmuy  of  tUa  wU  te  Ibiiiid  in  TamHls 
AilMk  Mnto,  ed.  i.  U.  pp.  SU-aiO. 
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loo'  wrote  his  Umtraty^  Mid  that  it  bad  appeared 
there  witJiia  a  hnndred  ^'ean  later,  when  Swiit  meo- 
tioDiitfl  ootjarrokoesuihiSc^nia^  toSteUa,  under  flate 
of  9U1  JtUy,  1711.  It  IB  now  oommon  enough  in  that 
orantiT,  and  thm  is  m  widespread  but  of  oourae  im- 
foonded  belief  that  it  was  introdtioed  by  the  £n|^h 
out  of  ^Itft,  It  ia  a  apecies  that  when  not  moleated  ia 
ezteadlDg  ite  nnge,  aa  WoUey  aaeertained  in  Lapland, 
where  within  the  last  oentnxy  it  bas  been  gndni^ 
poahing  its  wa^r  alon^  the  eoast  and  into  the  interiw 
nom  one  fiahing-Blation  Cft  settler's  hooae  to  the  next, 
as  theoountxy  haa  been  peopled. 

Since  the  poaeoution  to  whic^  the  Pie  has  been  nib- 
jeeted  in  Great  Britain,  its  halnts  hare  undoubtedly 
altered  greatly  in  ohancter.  Itis  no  longer  the  merry, 
aancy  haneeiHiq  of  the  homestead,  as  it  was  to  writets 
of  fbrmer  aays*  who  were  constantly  aUuding  to  its  dia- 
p(uituH^  but  is  become  the  suapiciooa  thief,  shunning 
the  gaze  of  man^and  knowing  that  danger  may  hii£ 
in  ereiT  iMish.  Henoe  opportumtioa  of  observing  it 
&tll  to  the  lot  of  few*  and  moat  peaona  know  it  only  as 
a  curtailed  captive  in  a  wicker  cage,  where  its  Tivaeity 
and aatuialbni^y are leasaiedorwlKdlT lost  Atlarf^e 
few  Eurt^ieaii  birds  pooDCss  greater  beauty,  the  pure 
white  of  its  8ca|(>a2an  and  inner  web  of  the  flightfeathers 
contraatuig  vindly  with  tlie  deep  glofay  black  on  tie 
rat  <rf'its  body  and  wmKS,  while  itslong  tail  is  lustrous 
vith  green,  bronze,  and  purple  reflections.  Tbe  Pie's 
iKSt  is  a  wonder^lly  ingeoioiis  stTuoture,  placed  either 
in  hijj^  trees  or  low  bashes,  and  so  maaaiyely  built  that 
H  wiustand  fw  years.  Its  foundation  ooiuiHta  of  atout 
■tides,  tuif,  and  day,  wrought  into  a  deep,  hdlow  cup, 
plastered  with  earth,  and  lined  with  fibres ;  but  around 
&is  is  erected  a  firmly-interwoven,  baskH^ike  ont- 
worii  of  thiwiiy  atido,  fimniBg  a  doane  over  the  nest, 
and  leaving  but  a  nngie  hole  in  the  side  for  entranoe 
and  exit,  so  that  the  whole  structure  is  raudered  almost 
impngnaUs.  Her^  are  laid  from  mx  to  nine  eggs, 
of  a  1^  Uuish-greoa  fredded  with  faroim  and  blotched 
with  ash-oolor.  Su{NntituNi  as  to  the  appearance  of 
tiw  Pie  etill  aorvires  even  annig  many  educated  yer- 
■ona,  ajnd  there  are  several  veTUOOB  of  arhyming  adage 
ss  to  the  varioua  toms  of  Indc  which  its  presenting 
iladf,  dther  alone  or  in  oomiMuiy  with  others,  is  snp- 
poaed  to  betoken,  for  some  of  these  versionB  contradict 
oae  another  in  details,  though  all  agree  in  Uiis  that  the 
sight  cf  a  ungle  Pie  uoqaestionably  pcesiKes  soirow. 

The  Pie  bdongt  to  the  same  Family  or  birds  as  the 
Cbow  (vol.  vL  p.  545),  and  is  the  Covma  pica  of  Lin- 
neus,  the  Pica  axudattu,  P.  mAtnoleuca,  or  P.  ruMua 
of  modem  omithobgiats,  who  have  recognized  it  as 
Ibrmiog  a  distinct  genua,  but  the  number  of  species 
theieto  belcnging  sab  been  a  fruitful  source  of  tuscua- 
•iou.  ExampleB  from  the  south  of  Spain  differ  di^tly 
fivHu  those  inhabiting  the  rest  of  Europe,  and  in  some 
ptunts  more  reeemble  the  P.  mamritamca  of  north- 
western Africa :  but  that  species  has  a  patch  of  bare 
skin  of  a  fine  Uue  color  behind  the  eye,  and  much 
ahotter  wings.  ^0  fewer  than  five  species  have  beai 
diaotiiiunated  frnn  varioos  parts  of  Asia,  exteadiog  to 
JafMui ;  but  only  one  of  them,  the  P.  kucojitera  of 
Turkestan  and  Tibet,  has  of  kte  been  admiUed  as 
niUd.  Ia  Um  west  of  North  America,  and  in  some  of 
its  islands,  a  Pie  is  found  which  extends  to  the  upper 
valleys  of  the  Missouri  and  Yellowstonej  and  bas  long 
been  thought  enutled  to  specific  diBtinction  as  P.  kuttr 
Monia;  but  its  daim  thereto  is  now  dtBallowcd  by  some 
of  tbe  best  ornithologists  of  the  United  States,  and  it 
can  hardly  be  deemed  e^ven  a  geographical  variety 
the  Old-World  form.  In  C  ahfomia,  however,  there 
isapennaneDt  race  if  not  a  good  species,  P.  Nuttalli, 
eaE%  diatinguiahaUe  b^  its  yellow  Inll  and  the  bare 
jettow  skin  round  its  eyes ;  and  it  is  a  curious  fiict  that 

>  BkptedeeMaorDeiTielM,  lnl578,nld:— 
■*  Ko  Pla  to  plncke  the  ITnieh  from  tuniN, 
are  breea  la  Irishe  Rrounda : 
Bnt  worse  then  Pics,  the  tiame  to  bnriMt 

atbooMadanulebefMuidc."   
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on  two  oGcasiona  in  the  year  1867  a  bird  u>parently 
nmilar  was  observed  in  Great  Britun  {Zoe&gitt^  eat. 
2,  pp.  706,  1016).  Ca-M.) 

MAHXbaLESHWAR,  a  hill  statiott  in  SatAn 
district,  and  the  principal  sanatarium  in  the  Bombay 
presidency,  India  {17"  58'  N.  lat,  73*42'  £  long.), 
occupies  the  summit  of  a  range  of  the  Western  Ghats, 
with  a  general  devation  of  4500  fbet  above  the  sea- 
leveL  It  was  established  hy  Sir  John  Malcolm,  the 
govenior  in  Bombay  in  1828,  who  obtmned  the  site 
aam  the  r^&  of  Sat^  in  exdiange  for  onothw  patch 
of  territory.  The  superior  devatam  of  Hah&batasfawar 
renders  it  much  cooler  than  M&thnAn  (2460  ftetj,  but 
its  heavy  rainfall  (about  240  inches)  makes  it  NmoBt 
uninhabitable  during  the  rainy  season.  It  forms  t^e 
retreat  tuaally  during  spring,  and  occasionally  in 
autumn,  of  the  governor  of  Bombav,  the  commander- 
in-chief  of  the  Ik»mbay  army,  and  the  chief  officers  of 
their  establishments,  and  has  the  wual  public  build- 
ings of  a  firet-claas  sanatarium.  The  popidatiw  was 
returned  in  187i£  at  2759. 

MAHABHARATA   See  Samskrit  Ltfebatobb. 

MAHjCNADI,  or  MAHATfUTDT  ("The  Great 
River"),  a  river  of  India,  rising  in  20''10'N.  lat,  82" 
R  long.,  25  miles  south  of  Kiiimr  town,  in  a  wild 
mountainouB  region  of  the  Central  Provinoes.  At  fint 
an  insignificant  stream,  it  flows  in  a  tortuous  easterly 
courae  through  the  hills  in  a  rocky  bed  until  it  reaches 
Bhotpur  in  Orissa.  BVom  this  point  it  rolls  its  unre- 
struned  waters  Btrtu^ht  for  the  outermost  line  of  the 
Eastern  Ghlitd.  This  mountain  line  it  pierces  a 
gorxe  about  40  miles  in  length,  overiooked  by  hills, 
shaded  by  forests,  deep  and  tranquil,  and  navigable  at 
all  seasons.  It  pours  down  upon  the  Orissa  delta  at 
Nar^*,  about  7  mitea  west  of  Cuttack  town ;  and  after 
traversing  Cuttack  district  from  west  to  east,  and 
throwing  off  numerous  branches  (*he  Kitiuri,  raika, 
Binipi,  Chitartali,  etc),  it  falls  into  the  Bay  of  Ben- 
gal at  False  Point  by  several  channels. 

Tbe  Uahinadi  baa  aa  utimateO.  Win  af 43,800 mile^  and 
its  rapid  flow  rendcn  its  maximnm  dlBobaisa  in  tiaie  ef 
flood  second  to  that  of  no  other  river  in  India.  Daring  nn- 
imiany  faigh  floods  1,800.000  cnUc  feet  of  water  poor  every 
BMond  tbToagh  the  Nar^  gorg«,  one  half  of  which,  uicoa< 
trailed  b7  the  elaborate  eotbaofciaeuta,  poon  over  the  delta* 
fllliuK  the  «wampa,  inuidatiiig  tbe  ric«-fldd%  and  eoavert- 
iog  the  ^ins  into  a  boandlen  sea.  In  the  dry  weathor 
the  diBcharge  of  theMah&nadi  dwindles  to  1125  feet  per 
Mcood.  S&rts  have  been  made  to  haabandaadntilizetlie 
vast  water  sa^y  thrown  ai>ou  the  OtIbm  delta  during  lea- 
aonattfUood.  £^eh of  the tiine  hvancbea  Into whieb tba 
puent  stream  ^lits  at  the  delta  bead  ia  ngnlMed  a 
weir.  Of  the  four  canala  which  Ibrm  tbe  Oriaa  irrigation 
sy»toia,  two  take  off  from  the  Birfiptl  weir,  and  one,  with 
it*  brandi,  tioia  the  Hahioidl  weir.  Oa  the  31st  Decern- 
her,  1666,  the  Oovemment  took  over  the  whole  canal  works 
from  tbe  East  Indian  Irri^tion  Company.at  a  coat  of  fMl,- 
368,  ainco  which  time  the  ^ndnal  proaecutiwi  of  the  Orlan 
■cheme  to  completim  haa  been  sanctioned.  Tbe  csnaJBthus 
taken  over  and  aince  completed,  or  carried  to  an  advanced 
stage  of  oonatmctioD,  an  the  High-Levd  CauaL  the  Kcnd- 
tk^m  GuaA,  the  T&ldaad&  CknaL  and  the  lUdibi&on  Ck- 
n^,  with  their  diatribntaiies,  designed  to  irrigate  a  total 
of  l,6«),000araea. 

MAHANOY  CITY,  a  post  borouirh  of  the  United 
States,  in  Mahanov  township,  Schuylkill  county,  Penn- 
Bylvania,  lies  at  a  ncight  of  1211  feet  above  the  sea,  50 
miles  northeast  of  Harrisburg,  with  a  station  both  on 
the  Lehigh  Valley  and  on  the  Philadelphia  and  Head- 
ing Railway.  It  was  founded  in  1859,  and  owes^  its 
existence  to  the  great  anthracite  mines  in  the  neigh- 
borhood. Two  public  halls,  a  public  library,  two 
weekly  newspapers,  and  the  increase  of  its  population 
from  5533  m  1870  to  7181  in  1880,  betoken  its  pros- 
perity. ,  , 

MAHASEER,  or  Mahseee  [Barbot  moaoZ),  akmd 
of  barbel,  abundiuit  in  the  rivers  of  India,  espedallyin 
pools  of  the  uppef  and  more  rapid  streams  where  th^ 
issue  from  the  mountainous  part  of  the  oountiy.  It  u 
one  of  the  hogest  species  of  the  family  ofoarps,  attain' 
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ing  to  a  length  of  from  3  to  5  feet,  and  exceeding 
sometimes  a  w^ht  of  70  ft>.  Its  body  ia  well-proper- 
tiooed,  rather  elongate,  and  Bomewhat  like  that  or  Uie 
]itunn>ean  barb^  but  covered  with  very  large  acalea,  of 
whkn  Uiere  an  onlytwttity-fiTewtv^tgrHHnreD  jmoid. 
along  the  lateral  tine ;  Uie  doEsal  0n  is  armed  with  a 
long  and  Btrong  spine,  and  the  mouth  provided  with 
four  slender  and  short  barbels.  The  lips  are  sometimes 
prodaced  into  6esby  lobes.  To  the  fisherman  in  India 
the  mahaseer  affords  the  same  kind  of  sport  as  the 
«almon  in  the  British  Isles,  and  it  rivak  that  fish  as 
r^ards  size,  strength,  and  aotiTity.  Its  flesh  is  like- 
wise much  esteemed. 

MAHDI,  "  he  who  is  cnided  aright,*'  the  third 
caliph  of  the  house  of  'Abbds  (see  Moeeahhedan 
Kupirk).  The  name  of  Mahdf  is  also  that  which  the 
Shi'ite  Mohammedans  give  to  their  Messiah,  the  last 
of  the  Im&ms  of  the  house  of  'AIL  It  was  under  Uie 
name  of  ^-Mahdf  that  Mokht&r  proclaimed  'All's  son 
Ho^ammed  as  the  opponent  oi  the  caliph  'Abd  al- 
Malik,  and  according  to  Shahrastini,  p.  Ill,  the  doc- 
trine of  the  Mahdf,  Uie  hidden  deliverar  who  is  ota 
diy  to  appear  and  fill  the  oppressed  wortd  with  righte- 
ousness, first  arose  in  connecUon  with  a  wild  notion 
that  this  Mohammed  had  not  died  but  lived  concealed 
at  Mount  Radwi,  near  Mecca,  guarded  by  a  lion  an^  a 

Cther.  The  hidden  Im4m  of  the  common  Shi'ites  is, 
rever,  the  twelfth  Im&m,  Mohammed  Ab'l-Kisim, 
who  disappeared  myBtcriously  879  a.d.  The  belief  in 
the  appearance  of  tne  Mahdf  readily  lent  itself  to  im- 
posture. Of  tiie  many  preteadants  to  this  dignity 
known  in  all  periods  of  Moslem  history  down  to  the 
present  dajr*  the  most  fiunotts  was  the  first  caliph  of 
the  EVtimite  dynasty  in  North  Afriau  'Obaid-dldh 
al-Mahdl,  who  reigned  909-934  From  him  was 

named  the  capital  of  the  dynasty,  the  once  mighty 
city  of  Mahdfya,  the  port  and  entrep6t  of  Kairaw&n 
(see  Mohammedan  Eufire  under  the  reign  of  Mok- 
tadir).  Another  great  historical  movement,  headed 
by  a  leader  who  proclaimed  himself  the  Mahdf 
(Mohammed  ibn  AbdaUah  ibn  Tdmrut),  was  that  of 
the  Almohasbb  [g.v.). 

MAH^,  a  French  settlement  and  town,  in  the 
Malabar  district,  Madras,  India,  is  situated  in  11° 
4y  W  N.  lat,  and  75'*  34'  25"  E.  long.,  to  the 
south  of  the  river  Mah6,  with  an  area  of  1^45  acres. 
It  is  the  only  fVendi  possession  on  the  west  ooast 
of  India,  and  ia  in  ohaq^  of  a  di^-de-termee,  sabor- 
dinate  to  the  governor-general  at  PoncUohefri.  It 
is  now  a  decaying  place,  with  most  of  its  diief  build- 
ing picturesquely  situated  dose  to  the  river  mouth. 
The  population  in  1871  was  8492.  It  contains  a 
Roman  Catholic  chapel,  a  school,  and  a  British  post^ 
office :  and  a  long  wooden  bridge  maintuned  by  the 
Britisb  €K)vemment  gives  access  to  the  British  ter- 
ritory beyond  the  river. 

MAHI  KANTHA,  The,  a  group  of  native  states 
forming  a  political  agency  under  the  Qovemment  of 
Bombay,  India,  lying  between  23"  14'  and  24°  28''  N. 
lat.  and  72°  40^  and  74°  5'  £.  long,  with  an  area  of 
about  4000  square  miles,  and  an  estimated  population 
of  447,056.  It  is  bounded  on  the  N.E.  by  the  Biuput 
states  of  Ud&ipur  and  Dunyarpur,  on  the  S.K  by 
Kewa  Kanthij  on  the  S.  by  Kaira  district,  and  on  the 
W.  by  the  native  states  of  Baroda  and  the  P&lanpur 
agency.  The  Mahi  Kanth&  territory  is  divided  among 
a  number  of  chiefs,  of  whom  the  ri^A  of  Edar  is  by  far 
the  most  important.  In  May,  1877  these  chiefs  were 
clasufied  in  seven  diviwons,  according  to  their  import- 
ance and  the  extent  of  their  jurisdiction.  There  are 
two  states  of  the  second  class,  three  of  the  third,  nine 
of  the  fourth,  nine  of  the  fifth,  fourteen  of  the  sixth, 
and  fourteen  of  the  seventh  class.  The  entire  revenues 
amount  to  about  £110,000. 

t  Thus  there  ire  at  the  prewnt  date  0882)  three  aotiul  pretend- 
ftDte  to  the  dlgnltr  ofHuidl,  Bhelkb  Hohammed  of  DongolR  In 
the  EgyptlAD  Sildin,  the  Sbelkli  El-Semlil  ia  Trtp6U,  ud»  third 
iBtheTlUTetofAidln. 


MAHMth>  OF  Ghazni  (971-1030),  known  also  as 
Mahmti4,  son  of  Subuktigfn,  was  bom  October  2,  971. 
His  &me  rests  chiefly  on  his  successful  wars,  in  paiti- 
cular  his  numerous  invasions  of  India.  His  muitaiy 
oanaoity,  inherited  from  his  &ther,  Nasfr^nd-dia 
Subuktigfn,  was  strengthened  by  youthful  experienoo 
in  the  field.  Subuktigfn,  a  Tnrki  slave  of  Alptigfn, 
governor  of  Khorfis&n  under  Abd'  ul  Malik  Ndh,  king 
of  the  S&mini  dynasty  of  Bokh&ra,  early  brought  him- 
self to  notice.  He  was  raised  to  high  office  in  the  state 
by  Alptigfn's  successor,  Abii  Ish&k,  and  in  366  A.H. 
(977  A.D.),  by  the  choice  of  the  noUes  of  Qhasni,  he 
became  their  ruler.  He  soon  began  to  make  conquests 
in  the  neighboring  oountries,  and  in  these  wars  he  was 
aooompanied  by  his  young  son  Mahmtld.  On  one 
oocauon,  when  Mahrndd  was  fourteen  years  of  age,  his 
advice  with  respect  to  a  militaiy  operation  in  the  hills 
was  approved  uid  adopted  by  the  gaieral&  Brfon  he 
had  reached  even  this  age  he  enoonntared  in  two  ex- 
pedidons  under  his  father  the  Indian  focoes  of  Jup&l, 
rua  of  Lahore,  whom  Subuktigfn  defeated  on  the  iSm- 
jab  frontier. 

In  994  Mahrndd  was  made  governor  of  Khor&sAn, 
with  the  title  of  Saif-ed-daOah  ("  Sword  of  the 
State"),  by  the  S&m&ni  emir.  Abd'  ul  Malik  Ndh. 
Two  vears  later,  his  father  Subuktigfn  died  in  the 
neighborhood  of  Bslkh,  having  declared  his  Moond 
son,  Ismiil,  who  was  then  with  nim,  to  be  his  suooee- 
sor.  As  soon  as  Ism&il  had  assumed  the  sovereignty 
at  Balkh^  Mahmdd,  who  was  at  Nish&piir,  addressed 
him  in  fhendlv  tennsj  proponng  a  division  of  the  ter- 
ritories held  iqr  tfacir  father  at  hie  death.  IsnUUl 
rejected  the  proposal,  and  ma  immediately  attacked 
by  Mahmiid  and  defeated.  Betreating  to  Ohasm. 
he  there  yidlded,  and  was  imprisoned,  and  Mahmlia 
obtained  undisputed  power  as  sover^gn  of  lUuw&sfcn 
and  Ghazni  (997). 

The  (3haznavi  dynasty  is  sometimes  reckoned  by 
native  historians  to  commence  with  Subuktigfn's  con- 
quest of  Bdst  and  KusdAr  (978).  But  Subuktigln, 
tnroughout  his  reign  at  Qhazni,  continued  to  acknowl- 
edge the  S&mfini  suzerainty,  as  did  Mahmdd  also, 
until  the  time,  soon  after  succeeding  to  his  fatho-'a 
dominion^  when  he  received  from  the  caliph  of  Bagh- 
dad, Al  Kfidu-  BiUah|  a  khilat  or  robe  of  honor,  with 
a  letter  recognizing  bis  soverdnity,  and  conferring  <m 
him  the  titles  Yamfn-ed-€lavkM  C  Right  Hand  « the 
State  "J,  and  Amln^MSUu  ("Guardian  of  the 
Faith  ").  From  this  time  it  is  the  name  of  the  caliph 
that  is  inscribed  on  Mahmdd's  coins,  together  with  his 
own  new  titles.'  Previously  the  name  of  ^e  S&mini 
sovereign,  Mansdr  bin  Ndh  (sucoessor  of  Abd*  ul 
Malik)  IS  given  along  with  his  own  former  title,  Saif- 
ed-daulah  Mahmdd.  The  earliest  of  those  of  the  new 
form  gives  his  name  Mahmdd  bin  Subuktigfn.  There- 
afler  his  father's  name  does  not  appear  on  his  coins, 
but  it  ia  insciibed  again  on  his  tomb. 

The  new  honors  received  from  the  caliph  gave  fresh 
impulse  to  Mahmdd's  leal  on  behalf  of  Idam^  and  he 
resolved  on  an  uinual  expedition  against  the  idolatoia 
of  India.  He  could  not  quite  cany  out  this  intenti<m, 
but  a  great  part  of  his  reign  was  occupied  with  hit 
Indian  campugns.  In  1000  A.D.  he  started  on  the 
first  of  these  expeditions,  but  it  does  not  apnear  that 
on  this  occasion  he  went  farther  than  the  hiD  oountxy 
near  Peshawar.  The  hostile  attitude  of  Khalaf  ibn 
Ahniad,  governor  of  Sist&n,  called  Mahmdd  to  that 

Erovince  for  a  short  time.  He  was  appeased  fa^  Kha- 
Ts  speedy  submission,  together  with  the  gift  of  a 
large  sum  of  money,  and  fbrther,  it  is  said,  by  nis  sub- 
dued opponent  adoressing  him  as  mdt&n,  a  title  new  at 
that  time,  and  hy  whicn  Mahmdd  oontinued  to  be 
called,  though  he  did  not  formally  adopt  it,  or  stamp 
it  on  his  coins.  Four  years  later  Khalaf  immzrinp 
Mahmdd's  displeasure  agaiot  was  imprisoned,  and  his 
property  confiscated, 

■  Even  before  incceedlDK  hfa  lUher  he  Mmok  ooIiH  In  hbi  owm 
name  atHlatbdr^HUhaptw,  when  he  waesoTenwr  of  Kbotaiaa 
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Hahrndd'a  umy  first  crossed  the  Indus  in  1001,  op- 
posed by  Jalp&l,  -riiiii  of  Lahore.  Jup&l  was  defeated, 
and  Mahmiiu,  ai^er  his  return  from  this  expediUon,  is 
said  to  hare  taken  the  dbtincbiTe  appeUation  of  Gym 

Valiant  for  the  Futh  ").  but  he  is  rarely  so  called.' 
On  the  next  oocasion  (1005)  Mahmiid  advanced  as  far 
as  Bhera  on  the  Jhelnm,  when  his  adversary  Anang- 
i^,  son  and  snooesaor  of  Jaip&l,  fled  to  Kashmir.  The 
foUowinx  year  saw  Mahmad  at  Multan.  When  he 
waa  in  uSe  Pai^ab  at  this  time,  he  heard  of  the  inva- 
non  of  Khoru&n  W  Hak  Khan,  ruler  <^  Trana- 
oziaiia  (whoM  danghtw  Hahmiia  ,  had  married). 
After  a  rapid  march  back  from  India,  Mahmiid  re- 
pelled the  invaders.  Bak  Khan,  having  retreated 
across  the  Oxus,  retnmed  with  reinforoements,  and 
took  np  a  position  a  few  miles  from  Balkh,  wfaoe  he 
was  mgnally  defeated  by  Mahmdd. 

Two  years  had  elapsed  since  his  last  visit  to  India 
when  Mahmtid  again  entered  the  Pui^ab  (1008),  this 
time  for  the  express  purpose  of  chastising  S^wah  PU, 
who,  having  become  a  Mussulman,  and  oeen  left  by 
HahmtLd  in  charge  of  Multan,  had  relapsed  to  Hindu- 
ism. The  Indian  campugn  ofthefoUowmg  year(1009) 
was  a  notable  one.  Near  the  Indas  Mahmvd  mui  op- 
posed again  Anug-pti.  Bupported  hf  powernd 
nu'as  from  other  parts  inlncua.  After  a  severe  fight, 
Anan^-I>dl'8  elephants  were  so  tenor-struck  1^  the 
fire-mianles  flung  amongst  them  b^  the  invaders  tJiat 
they  turned  and  fled,  the  whole  anny  retreating  in 
confunon  and  leaving  Mahmiid  master  of  the  field.' 
Mahmtld*  after  this  victory,  pushed  on  through  the 
Pnniab  to  Naguvktft  *(Kangra),  and  earned  off 
mncn  spoil  ft'om  the  Hindu  temples  to  enrich  his 
treasury  at  Ghazni.  In  1011  Mahmiid,  after  a 
short  campaign  against  the  Afghans  under  Mohammed 
ibn  Siir  in  the  hill  country  of  Ghor,  marched 
agun  into  the  Punjab.  The  next  time  (1014)  he 
advanoed  to  Thanosar,  another  noted  stroDgnold 
of  Hindnism,  between  the  Sotld  and  the  Jomna. 
Hftving  now  foand  his  way  across  aU  the  Pui^ab  rirers. 
he  was  induced  on  two  subsequent  oocanons  to  go  stiB 
farther.  But  first  he  designed  an  invasion  of  Kashmir 
(1015),  which  was  not  carried  out.  as  his  progress  was 
checked  at  Ldh-kiSt,  a  strong  hill-fort  in  the  north- 
west of  die  Paigah.  And  then  before  undertaking  his 
longer  inroad  into  Hindustan  he  had  to  march  north 
into  Khw&rizm  (Khiva)  against  his  brother-in-law 
Mamlin,  who  had  refused  to  acknowledge  Mahmtld's 
supremacy.  The  reenlt  was  as  usual,  and  Mahmiid, 
having  committed  Khw&tism  to  a  new  ruler,  one  of 
Mamtm'ft  chief  officers,  retnmed  to  his  capital  Then 
in  1018,  wifJi  a  very  large  foroe,  he  prooeeded  to  India 
a«ttn,  extending  his  imoad  thu  time  to  the  great 
Hindu  dtiee  of  Mathra  on  the  Jumna  and  Kanaqj  on 
the  Ganges.  To  the  glonr  of  reducing  the  one  and 
recesTing  the  satoniarion  or  the  other  he  added,  as  was 
his  caattHD,  the  ftirUier  latlafaction  of  oanying  back 
creat  stOTee  of  ptand»  from  both  to  his  own  oountxy. 
Three  years  later  he  went  into  India  again,  marching 
over  nearly  the  same  ground,  to  the  support  ^  this 
Ume,  of  the  rua  of  Kanai^,  who,  having  made  niend- 
ship  with  the  Mohammedan  invader  on  his  last  viub, 
had  been  attacked  by  the  nga  of  Kalinjar.  But  Mah- 
miid found  he  had  not  yet  sufficiently  subdued  the 
idolaters  nearer  his  own  border,  between  Cabul  and  the 
Indus,  and  Uie  campaign  of  the  year  413  (1022  A.D.) 
waa  diieoted  against  them,  and  reached  no  farther  than 

1  The  emperor BibarKiTM  him  lltlitIOa(Ua0).  HehlmHOfwaa 
the  woond  Hohunibeaan  king  mo  had  ctmqnend  India,  the 
flnt  being  Salutn  U»hmdd  Ohid. 

■  Tim  tamu  la  which  natlre  Wrtorlana  have  dewnibed  tb« 
•llteti  of  these  mlMUe*-^ot  unlike  the  Mootmt  gtnxx  bj  Da  Joln- 
TlUeitf  the  Qreek  fire  which  caused  nich  coutemftdontothearmr 
of  St.  Lmda  KOiMthlng  more  tb«n  two  ceatorlea  Uter—gftTe  riae  at 
one  tfane  to  the  Idee  that  ■omethlng  like  modern  artUleiT  waa 
meaoL  The  teot  that  naphtha  la  dlnnotl;  mentioned  as  having 
hemwedlvXalunadonalateroocaBlon,  andthe  knowledge  thtu 
pWinlwiiB  M  fonnd  at  aereial  ^aoei  on  both  ddee  of  the  indns 
naarthaaeane  at  Um  flgbt  iiuh  Anut-pU,  fluaUi  th*  mart 
pnMUt  explaaaaon. 
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Peshawar.  Another  march  into  India  IHm  following 
year  was  made  direct  to  Gwalior. 

The  next  expedition  (1025)  is  the  most  famous  of 
alL  The  point  to  which  it  was  directed  was  the  temple 
of  Somnath  on  the  ooast  of  the  GKuer&t  peninsula. 
After  an  arduous  journey  by  Multan,  «id  through  part 
of  Riyputana,  he  reached  Somnath,  and  met  with  a 
very  vigorous  but  ftuitless  resistance  on  the  part  of  the 
Hindus  of  Qujer&t  Moslem  feet  soon  trod  the  courts 
of  the  great  temple.  The  chief  object  of  worship  it 
contained  was  braten  i^>,  and  the  nagments  kept  to 
be  carried  off  to  Gharm.  The  story  u  oftn  told  <^ 
the  hollow  figure,  cleft  by  Mahmiid's  battle-axe,  pour- 
ing out  great  store  of  costly  jewels  and  gold.  Bat  the 
idol  in  this  Sivite  temple  was  only  a  talTblock  or  pillar 
of  hewn  stone,  of  a  familiar  kind.  The  popular  legend 
is  a  very  natural  one.  Mahmiid,  it  was  well  known, 
made  Hindu  temples  yield  up  their  most  predous 
things.  He  was  a  determined  idol-breaker.  And  the 
stone  blodc  in  this  temple  waa  enriched  with  a  crown  pf 
jew^,  ^e  gifts  of  wealthy  worshippers.  These  data 
readily  nve  the  Somnath  exploit  its  more  dramatic 
form.  For  the  more  recent  stoiy  of  the  Somnath 
jpUea  see  Ohazni,  vcd.  z.  p.  501. 

After  the  Boooesses  at  SOTinath,  Mahmiid  remained 
some  months  in  India  before  returning  to  GhamL 
Then  in  1026  he  crossed  the  Indus  once  more  into  the 
Punjab.  His  brilliant  military  career  (Sosed  with  an 
expedition  to  Persia^  the  third  year  after  this,  his 
last  visit  to  India.  The  Indian  campaigns  of  Mahmiid 
and  his  father  were  almoet,  but  not  altogether,  unva- 
rying Buooessea.  The  Moslem  historians  touch  lightJy 
on  reverses.  And,  although  tbe  annals  of  Rajptitana 
tell  how  Subuktigfn  was  defeated  by  one  rqa  of  Ajmfr 
and  Mahmtid  by  his  successor,  Uie  course  of  events 
which  followed  shows  how  little  these  and  other  re- 
verses affected  the  invadw'fl  prof^ress.  Abhmiid'i 
failure  at  Ajmfr,  when  the  Imveraja  Bisal^leo  ol^ed 
him  to  raise  the  mege  bat  was  himself  shun,  was  when, 
the  Moslem  army  waa  on  its  wa^^  to  SomnaUi.  Yet 
Mahmdd's  Indian  conquests,  striking  and  important  in 
themselves,  were,  afler  all,  in  great  measure  barren, 
except  to  the  Gl-hazni  treasiuy.  MEihmdd  retained 
no  possession  in  India  under  his  own  direct  rule.  But 
after  the  repeated  defeats,  by  his  father  and  himsdf, 
oftwosuocessiTeriuaaofLahore,  the  conqueror  assumed 
the  right  of  nominating  the  governors  of  the  Puqjab. 
as  a  dependencv  of  Ghazni,  a  right  which  continued 
to  be  exennsed  by  seven  of  his  suocessors.  And  for  a 
time,  in  the  reien  of  Maailld  IL  (1098-1114),  Lahore 
was  the  place  <h  remdence  of  iha  Ghasnavi  sovermgn. 
Certain  ulver  coins  of  Mahmiid's  rtiga  bear  insonp- 
tions  in  Sanskrit  characters  as  well  as  Arabic,  betoken- 
ing sovttcignty  in  India.  They  are  dated  418  and  419 
A.  H. ,  the  two  years  immediately  following  his  last  viat 
to  the  Punjab,  and  are  struck  at  a  place  called  by  his 
name,  Mahm^dptir,  supposed  to  be  Lahore.  There 
are  also  copper  coins  struck  at  Lahore  (now  retaining 
legible  dates)  bearing  Mahmiid's  name  and  the  car 
liph's,  in  Arabic  characters  only.  Mahmiid's  coins 
are  numerous  and  historicallv  important  They  were 
issued  from  mints  at  Nis&oiir,  Hiri^t,  Ghaznah  (a 
common  altemaUve  fonn  of  the  name),  Farw&n,  and 
Balkh,  Ixodes  Mahmiidpiir  and  Lahore,  just  men- 
tioned. Mahmiid  died  at  Ghazni  in  1030,  the  year 
following  his  expedition  to  Pei«a^  in  the  sixty-fint 
year  of  his  age  and  thtrty-third  of  his  reign. 

Mahm6d  stands  eonflpioaoiia  for  his  military  ardor,  hla 
ambition,  strong  wlU,  peneveianee,  watchfolneaL  and 
energy,  eombined  with  great  courage  end  anboDnded  self- 
reliance.  Bnt  his  tastee  were  not  exclosively  military, 
Hia  love  of  llteratore  brought  men  of  learning  to  Qhaml. 
His  acqnatntance  with  Moslem  theologr  was  raoognlMd  by 
tbe  learned  doctors.  Mahm6d  ia  aocosed  of  avarioe.  It  has 
been  said  that  tbe  proapect  of  booty  was  ae  strmg  a  motive 
power  in  these  repeated  invaahma  of  India  as  his  love  of 
military  glorv  and  desire  to  shine  as  a  ohampion  of  the 
foith.  An  lllastntim  commonly  given  of  US  want  of 
libexaUtyishlstzeatmantoft^poetFIidoQaL  D^^ted 
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with  a  portion  which  ma  read  to  him  of  the  poet's  metrical 
romance  nairatiDg  the  deeds  of  the  early  kings  of  Persia, 
Mahmtid  presented  him  with  a  thousand  mtin,  one  for 
each  ooaplet,  with  an  Implied  promise,  or  at  lout  expecta- 
tion on  tae  part  of  the  anther,  of  payment  on  the  same  scale 
for  the  rest.  The  completed  Bhik  NAmah,  presented  in  doe 
ooune,  contained  no  lees  than  sixty  thousand  couplets, 
and  the  reward  thiff  time  was  given  in  dirkswu  instead  of 
dMrt.  Firdonsl  retired  in  dlsgniit  to  his  natire  place,  Tfis, 
and  satirized  tlie  snlta^  At  a  later  time,  it  is  said,  Uah- 
mfid  sent  him  the  lancer  sum ;  bat  the  poet  died  Just 
before  it  arrived.  Miumdd  had  the  general  reputation 
of  giving  liberal  and  disoeming  eneooragement  to  learned 
and  literary  men.  Among  those  who  took  up  their  abode 
at  Ghaznl,  In  his  time,  the  most  noted,  after  Firdonsl,  were 
the  poet  Unsnri  of  Balkh,  whose  compositions  were  largely 
devoted  to  the  praise  of  the  sultan  Hahml^d;  another  poet, 

Sadi  of  Merv,  who  wrote  a  grand  ode  on  the  Somnath  ex- 
ition ;  El  Utbl  of  Ehorfia&n,  author  of  the  £itit^  Yam- 
a  history  of  Sabuktigln  and  of  Uahmdd  (to  about  the 
middle  of  his  reign) ;  and  the  accomplished  historian,  Abd 
Blhin,  called  Al  Blrfini,  author  of  the  Tarikh  ul  mud,  as 
well  as  of  a  number  of  adeiitifie  works.  The  sultan  eatab- 
Ushed  large  educatlmal  loatitntiens  at  Ohasnl. 

MahmCid  also  found  time  to  bestow  attention  on  other 
arts  of  peace,' and  did  not  neglect  his  capital  and  the  country 
around.  Large  sums  were  devoted  to  important  pnblio 
worka.  The  building  of  the  great  Jama  Ma^id  of  CUiasni 
is  descsibed  by  El  utbl  in  admiring  terms.  A  splendid 
Mlaee  which  Madmfid  bnilt  induced  wealthy  nobles  at 
Ohaini  to  ezeot  great  mansions  for  themselvea.  Two  ilne 
towexs  or  minareta  at  Ohacnl.  140  feel  in  height,  bearing 
Ibthmfid'i  name  (thou^  one  u  said  to  hare  Imen  bailt  by 
his  soooessor)  have  attracted  the  attention  of  ttarellers. 
They  are  of  a  remarkable  oonstmotion,  the  lower  part  with 
a  aigng  or  star-shaped  outline,  the  opper  part  round,  like 
the  third  and  fourth  stories  of  the  Entb  Hinar  at  Delhi, 
built  tito  oentmriea  later.  Uka  the  Entb  pillar,  too,  they 
an  iaolated,  and  m^,  like  it,  Ittve  aerved  as  minareta  for 
a  separate  moecnie  or  mosques.  The  dam  called  the  Band-i- 
JEWUh,  which  Hahmfid  ooustnicted  to  form  an  artificial 
lake  for  irrigation,  appears  to  have  been  a  really  great  and 
nbataiitial  work. 

ICaliinAd,  besidea  btfng  maAed  by  small-pox,  had  an  ill. 
&Tored  conntenanoe,  and  knew  It.  Courtiers  met  his  allu- 
sions to  his  personu  appearance  by  the  familiar  compli- 
mentary remarks  about  inward  graces  more  than  oounter- 
balanelng  outward  deflKts.  He  himaelf  is  said  to  have  ob- 
served, after  looking  in  the  glass,  that  he  saw  so  many 
fonlts  in  himself  he  was  rea^  to  excuse  those  of  others. 

Mahmdd's  tomb  stands  in  a  garden  a  short  distanoe  flnnn 
Ghasni,  oaUed  Satuat-i'Suttin  ("the  sultan's  tomb,"  or 
"  garden  " — the  word  means  both.)  On  one  of  the  minarets 
is  an  inscription  which  gives  all  his  titlesi  On  the  massive 
tombstone  within  the  building  he  is  named  more  briefly 
Niz&m-ed-dln  Abn'I  Kialm  Uahmfid,  son  of  Subuktigin. 
He  was  inoeeeded  by  his  son  Knhammad,  who  was  soon 
dinlaoed  by  his  more  vigoroos  brother  Mnsiltid. 

The  prinoipal  histories  of  Hahm6d's  reign  are— £tUi6-t- 
TaaMlVtbl);  TarVch-uM-Starnktigtm  (Baihaki);  Taiaidt  i 
Ifadri  (mnbii  el-Sii^}:  Bammat-^u-&^fa  (Uir  Ehood); 
BoUft-ilf^Sfyar  (KhondMuir).  See  Elliot,  Bittory  of  Ittdia; 
EMilnitone,  Hutory^  Mto;  Jour.  Ay.  Am.  Boc,  vols,  ix., 
zviL:  Jmr.A$.Soe.SmgQLyol.x!a.t  Js;£s*.,TolB.xvi.xvil. 
'  (B.  M'L«.) 

BfAHOGANY,  a  familiar  dark-colored  wood  largely 
used  for  hoiuefaold  furniture,  and  supplied  by  a  large 
tree  indigenous  to  Central  America  and  the  Antilles. 
It  wu  originally  received  from  Jamaica ;  521,300  feet 
were  exported  from  that  island  in  1753.  Sunetmia 
Mahogani^  L.,  is  the  sole  species  of  the  genus  of  the 
order  MdioAxa  (Benth.  ana  Hook.,  Oen.  PI,  i.  338). 
It  bears  imparipinnate  leaves,  Uke  those  of  the  a^, 
and  panicles  or  small  pentamerous  flowers  irith  10 
monadelphous  stameos.  The  fruit  is  a  pear-shaped 
woody  <M4Mule,  with  maoy  winged  seeds.  The  dark- 
colored  baric  has  bew  eonnderwl  a  febrifuge,  and  the 
seeds  were  used  by  the  andent  Aztecs  with  oil  for  a 
ooemeUoj  but  the  most  valuable  product  is  the  timber, 
Srst  noticed  1:^  the  carpenter  on  board  Sir  Walter 
Raleigh's  ship  m  1595.  for  its  great  beauty,  hardness, 
and  durabOity.  Dr.  Gibbons  raought  it  into  notioe  as 
well  adapted  for  furniture  in  the  early  part  of  the  1 8th 
eeotnry,  and  its  use  as  a  cabinet  wood  was  first  prao- 
Ucally  established  by  a  cabinetmaker  named  WoUaston, 
who  was  employed  by  Gibbons  to  work  up  some 


mahogany  brought  to  England  by  his  brother.  SinoB 
its  introduction  no  wood  has  been  more  generally  used 
for  cabinet^making  purposes,  and  none  possesses  Uke 
advantages  of  combined  soundness,  laige  size,  unifonn 
grain,  duraluli^,  beauty  of  oolw,  and  rienneas  of 
figure. 

In  thA  trade  the  wood  is  generally  rl—illttnl  under  the 
two  heads  of  flMailsh  Mahogany  and  Honduras  Mahogany 

or  Baywood.  Tho  former  comprises  the  rich,  solid,  and 
heavy  varieties,  susceptible  of  a  nigh  degree  of  polish,  and 
freqaontly  showing  rich  wavy  flgnring,  in  which  case  the 
wood  is  enonnonuy  eahaneed  in  valne,  and  used  mly'tai 
the  form  of  veneers.  Under  the  name  of  Honduras  ma- 
hogany or  baywood  is  embraced  the  light  open-gn^ned  uid 
plun  classes  of  maliogany,  uniform  In  color,  and  valuable 
2br  the  ease  with  whicAi  eaa  be  worked  for  an  eniliesa 
varied  of  uses  where  sound  straight  timber,  fkee  from  all 
tendency  to  watp.  Is  reqatved.  By  Importen,  however, 
several  classes  of  mahogany  are  reoogniaed.  The  original 
Spanish  mahogany  is  the  produce  of  the  island  of  Ban  Do- 
mingo, whence  only  small  supplies  now  oome,  and  theaa 
mostiy  in  logs  of  not  more  tlian  8  to  10  foot  in  length  by  12 
or  18  inches  in  thickness.  Cnba  mahogany  is  in  riolmesB 
of  figure  and  other  propertlea  little  inferior  for  ornamental 
purposes  to  San  liomlngo  wood,  while  It  posseases  t^ 
advantage  of  being  obtained  In  logs  np  to  35  feet  long  and 
2  fiaet  square  in  cross  section.  Sqnand  Hmdnzas  lo^  an 
sometimes  obtained  40  feet  long  and  two  feet  tiiiek,  and, 
although  the  wood  is  generally  plain  in  character,  rielily 
flgurod  Ion  are  oocaslonally  got.  It  appears  that  tha  Hon- 
duras wood  obtidned  in  the  north,  near  the  Mexican  bound- 
ary, is  much  more  rich,  dense,  and  solid  than  the  sofi 
swamp-grown  timber  which  commonly  goes  by  the  name 
of  Honduras  or  baywood.  In  Mexico  the  mahogany-tree 
attains  its  greatest  dimensions,  and  thence  Iocs  squuod  to 
40  and  even  46  inches  are  sometimeB  obtained,  whilst  the 
oonunoa  siae  of  logs  varies  between  16  Inches  and  S  foot. 
The  Uexican  wood  la  cut  into  lengtiisof  ftom  IStoaofbe^ 
for  convenience  of  shlinnent,  and,  while  in  general  the 
wood  is  plain  and  somewhat  e<Hlt  in  the  core,  the  produce  of 
some  pioTlnoea,  Tabasco  o^edally,  ia  firm,  selia  and  not 
unftoquently  riehly  figured.  Occasionally  the  wood  iriddi 
lias  been  fioated  in  tropical  seas  is  found  to  t>e  badly 
"  woimed  "  or  attacked  by  marine  borers.  The  catting, 
squaring,  and  shipment  of  the  wood  In  the  tropical  regions 
which  are  its  home  are  oonduoted  under  clrenmstances  of 
great  difficulty.  The  tree  has  reeenUy  been  Introduced 
into  the  northwest  provinces  of  India  under  very  fovoralte 
cooditlona,  and  Its  successftil  cultivation  there  is  likely  to 

Erove  a  matter  of  considerable  economic  importance.  Ma- 
ogany  is  Included  among  the  second-class  woods  in  Lloyd's 
list  for  shlp-bnilding  purposes ;  it  is  a  good  deal  employed 
in  internal  Joiner  work  both  in  ships  and  houses;  it  Is  a 
Ikvorite  turnery  wood,  and  ia  equally  preferred  by  wood- 
carvers.  The  imports  of  mahogany  into  the  United  King* 
dom  during  1881  were  ^413  tons,  of  an  estimated  valne  m 
£390,418,  Ailly  one-half  of  which  came  from  Mszleo. 

MAHOMET.   See  Mohaioisd. 

MAHONY.Feanois  (1804-1866).  "Father Ptout," 
Roman  CatfaoUo  priest,  scholar,  joumslist,  song-writer, 
and  humorist,  was  bom  at  Coric  of  a  xespectaUe  middle- 
doss  family^  in  1804.  His  dasuoal  education  was 
ch»^  obtained  at  a  iTeBuit  collfse  at  Amims,  and 
after  studying  theolorar  at  Paris  ne  reoaved  cleriesl 
ordination,  and  servedin  Switzerland  and  Ireland.  He 
then  came  to  London  and  offidated  for  some  time  in 
the  chapel  of  the  Bavarian  Ij^^on.  While  there  he 
fell  in  with  the  coterie  of  wits  and  men  of  letters  who 
were  then  engaged  on  Ihuer's  Magazinet  and^  bo<»i 
finding  their  society  and  pursuits  more  oongenial  to 
him  than  those  of  the  Romish  priesthood,  ne,  about 
1834,  began  to  contribute  his  celebrated  Flout  papers 
to  Irater.  These  oonwst  principally  of  translations  ot 
wdl-known  Knglish  songs  into  Xatui,  Greek,  E^raidi, 
and  Italian  verse,  which  he  humorously  represents  as 
being  the  true  ori^nals  from  vfaidi  the  English 
authora  had  merely  plagiarized  them.  Hie  songs  of 
Frauce,  and  those  of  modem  and  andent  Italy  (inolud- 
ingamong  tho  latter  many  most  fbUcitous  renderings 
ofHHurace  s  odee),  were  then  given  in  English  versions, 
accompanied  by  a  mnning  commentary  foil  of  queer 
humor  and  often  acute  criUdsm.  Front's  brwtislations 
have  been  universally  admired  for  Uie  eztnoidinaiy 
command  which  th^  display  of  the  various  languages 
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ibto  vluch  hia  renderinn  are  nude,  and  for  their  spirit 
and  fireedom  hoth  of  thon^t  and  expreanoD.  Per- 
hapB,  hovevor,  the  wonder  at  his  poIvKlott  learning 
haa  led  to  leas  attontson  than  is  deserred  oeing  paid  to 
the  remarlcable  excellenoe  of  many  of  hia  English 
Ternona  of  French  and  Latin  odes.  In  happy  abandon 
dey  are  often  almost  unequalled,  and  moat  of  them 
have  aU  the  unfettered  character  of  prigmal  compoei- 
tions.  It  might  have  been  expeoted  that  with  his 
neat  aft  of  poetical  expreaaion  he  woold  have  left 
behina  him  more  of  what  was  exdofflvely  his  own. 
What  he  has  given  us  in  this  line  tends  chiefly  to  show 
that  with  all  nis  sarcaatio  and  oymcal  wit  his  genius 
had  also  ite  tender,  serious,  and  aentimental  aide.  His 
"Bdlaof  Shandon"  have  alwwra  been  greatly  admired; 
aud"TheMiatletoe,"  "  The  Redbreast  of  Aquitaine,'' 
"The  Lady  of  Lee,"  and  the  "Legend  of  Azethusa" 
are  not  without  a  oertun  aweetoeas  and  beauty.  In 
1846  Mahony  became  "ownoorreapondent"  at  Borne  to 
the  J)a^i/  Ivevx,  and  his  lettOTi  from  that  capital  gave 
very  vivid  pictures,  and  oontun  much  valuable  and  io- 
teresdng  informatioD,  of  the  firetyeara,  ao  full  of  libwal 
promise,  of  the  reign  of  Pius  DC  The  laat  twelve  or 
fifteen  yeuB  of  his  u&  wore  q»ent  in  Paris,  from  whidi 
he  supitUed  the  Globe  with  a  aeries  of  piquant  letters 
on  the  incidents  of  the  day.  His  death  took  place  in 
May,  I8C6.  Mahony  was  not  leas  distinguished  aa  a 
OMTCnationalist  than  as  a  writer.  He  had  matstorea 
of  very  variona  knowledge,  had  aeen  much  m  (he  world, 
and  had  aqniok  power  of  repartee  and  no  end  of  sharp 
Qmioal  wit.  It  ia  difficult  to  auppoae  that  he  oonld  ever 
have  beat  in  hia  true  place  aa  a  prieat  of  the  Roman 
Cathdie  ChuidL  Bohemian  aa  he  was,  however,  he 
never  separated  himself  from  it,  or  seems  to  have  lost 
lu#  attadunent  to  it ;  and  it  is  (aoditable  to  his  character 
that,  though  living  mndi  among  aoomeis  and  indiffer- 
entists,  he  woula  never  suffer  injurious  refleotiona 
rither  upon  hia  church  or  upon  OhrisUanity  to  pass 
without  sharp  rebuke. 

The  BtHjmn  of  Faihw  Provi  were  collected  ftom  Prater' i 
Magtttimt  and  publiahed  in.  two  handaome  voliuaes  in  1836, 
a  oonsider^lT  enlarged  edition  appoaring  in  1660.  A  bio- 
gnpbioal  notice  of  him  by  biB  friend  Mr.  Sheehan  was  pre- 
fizM  to  the  Bmitlty  Bamdt ;  and  many  ftddibional  details 
were  given,  with  aoonaidex^e  amoont  of  his  fluitlve  work 
ooQtnbated  to  the  DaUf  Ntm  and  the  OM*,  edited  by  Mr. 
Blanohaid  Jerrold,  in  tiie  Jtaal  RtUgtm  «f  FkOttr  Ptwwt, 
paUished  In  1878. 

HAHRArrAS.  The  Mahrattas  inhabit  Uiat  poi^ 
tioQ  of  India  whloh  is  known  by  the  ancient  name  of 
UahkrAahtra  (Sanskrit  for  the  great  kingdom  orregion). 
This  laive  tract,  extending  from  the  AnlHan  Sea  on  the 
west  to  the  S&tpnra  mountains  in  the  north,  comprises 
a  good  part  of  weetem  and  cen^  India,  including 
the  modern  provinces  of  the  Conoan,  Khand^, 
Berar,  the  British  Deocan,  part  of  Nagpnr,  uid  about 
half  the  Niiam's  Deocan.  Its  area  amounts  to  about 
130,000  square  miles,  and  its  population  to  about  12 
miluons  or  souls,  or  100  to  the  square  mile.  The  pop- 
nlatiott  has  incTMsed  greatlv  in  the  19th  century  under 
British  rule ;  but  thore  had  been  muoh  decrease  dur- 
ing the  17dk  and  18di  oentnriea  owing  to  war  and  de- 
vastation. Frightful  depopulation  occurred  from  ^e 
famine  which  was  at  its  height  in  1400  A.D.,  and  waa 
called  the  Dftrga  D^vi  or  the  goddess  of  deetruotion. 
Hnch  mortatity  was  also  caused  by  famine  between 
1801  and  ISOs.  There  was  probably  a  period  of  high 
proaperity  during  the  first  centuries  of  Uie  Christian 
era,  under  a  number  of  petty  indigenoua  sovereigns, 
among  whom  these  wide  territories  had  become  parcel- 
led out  before  the  first  invasion  of  the  Deocan  by  tiie 
Modems  about  1100. 

The  etymob^  of  the  word  Mahratta  (or  Mariiatta, 
aa  it  is  written  in  the  vemaoular)  is  uncertain.  The 
name  does  not  indict  a  somal  caste,  or  a  religious 
aaot;  it  is  not  even  tribal.  It  embraces  the  people  of 
aU  races  who  dwell  in  the  region  of  MahjurSshtra, 
both  high-«aste  and  low-eaato  Hindus ;  it  is  applied, 
«f  ooBTHt  to  Bjsdua  only.  Thus  there  are  Mahtatta 


Brahmans,  next  Mahratta  Kumbis  or  onltivatorst  and 
Mahratta  R^pnta  or  warrion,  though  tiie  lattcv  have 
but  a  small  infusion  of  real  lugput  blood.  The  Hah- 
rattaa,  then,  are  essentially  Hindus  in  religion  and  in 
caste  ordinances,  not  diffEoinc  in  these  respects  from 
the  Hindus  in  other  parts  of  India.  The;  have  a  lan- 
guage of  th^  own,  called  the  Mahratti,  a  dialect  of 
the  Saiukrit,— a  copious,  flexible,  and  sonorous  tongue. 

But  the  Mahrattas  have  alwajrs  been  a  separate  na- 
tion or  people,  and  still  regard  themselves  as  such, 
though  nowadays  they  are  almost  all  under  British  or 
Mohammedan  jurisdiction :  that  is,  the^  belong  either 
to  British  India  or  to  the  Nizam's  Donuniona.  A  few 
states  or  principalities  purely  Mahratta, — such  as  Kol- 
hapur  and  some  leaserstates  clustering  around  it  in  the 
southern  Decoan,— «till  survive,  but  they  are  under 
doee  Buperviaon  on  the  iiart  of  the  British  Govod- 
ment  There  are  indeed  still  three  lar^  native  states 
nominally  Mahratta,  namely,  that  of  Sindhia  near  Uie 
borders  of  Hindustan  in  the  norUi,  that  of  Holkar  in 
Malwa  in  the  heart  of  the  Indiw  continent,  and  that 
of  the  Qaekwar  in  Gi^'erat  on  the  w&sbeaca  coast.  But 
in  these  states  the  prince,  his  relatives,  and  some  of 
his  ministers  or  employes  only  are  Mahrattas ;  the  no* 
bilitv  and  the  mass  of  the  peojile  are  not  Manrattaa  at 
all,  out  belong  to  other  sections  of  the  Hindu  raoo. 
Those  states  then  are  not  to  be  included  in  the  Miifa- 
ratta  nation,  though  they  have  a  share  in  the  Mahmita 
histoiy,  and  are  oonoerued  in  the  extraneous  achieve- 
ments  of  that  people. 

In  general  terms  the  IifohrattaB,  as  above  defined, 
may  be  described  under  two  UAtn  heads,  first  the 
Brahmans,  and  secondly  the  hunible  or  low-caste  men. 
The  Mahratta  Brahmans  pcMsess,  in  an  intrase  degree, 
the  qualities  of  that  famous  caste,  physical,  inteuec<^ 
ual,  and  moral  They  have  generally  the  lofty  brow, 
the  regular  features,  uie  qure  upright  figure,  the  calm 
aspect,  theoonunanding  gut,  which  might  be  expected 
in  a  race  maintuned  in  great  purity  yet  upon  a  broad 
baus.  In  modem  times  they  nave  proved  themselvea 
the  most  able  and  ambitious  of  all  the  Brahmans  in 
the  Indian  empire.  They  are  notably  divided  into  two 
sections — the  Ooucanast,  coming  from  the  Conoan  or 
littoral  tnct  <m  the  west  ooaat  below  the.  Western  Qhdt 
monntaina,  and  the  Dishast,  coming  from  the  uplands 
or  Deocan,  oo  the  east  of  the  mountains.  TnouKh 
there  have  been  many  distinguished  Dtehasts,  yet  the 
most  remarkable  of,  all' have  been  Concanasta.  For 
instance,  the  i>ishwas,  or  heads  of  the  Mahratta  con- 
federation which  at  one  time  dominated  neariy  all 
India,  were  Coneanast  Brahmans.  The  birthplaces  of 
these  peraons  are  still  known,  and  to  this  day  there  are 
sequestered  villages,  nestling  near  the  western  base-  of 
the  Gh&ts,  which  are  pointed  to  as  being  the  ancestral 
hon^es  of  men  who  two  oenturios  ago  hadpdltical 
control  over  the  Indian  emjnie. , 
A{»rt  from  the  Brahmans,  the  Mahrattas  may  be 

generally  deaignated  aa  Sildias,  or  men  of  the  hum- 
lest  of  the  four  great  castes  into  which  the  Hintlu 
raoe  is  divided.  But.  aa  indicated  aboveLthe  a]>por 
classes  among  the  Mahrattas  daim  to  be  Kshattriyua 
or  R^jputa.  They  probably  are  aborigines  fundament- 
aliv,  with  a  mixture  of  what  are  now  called  the  Soytb  ian 
tribes,  whidh  at  a  very  early  time  overran  India.  Tlieyi 
have  but  a  slight  admixture  of  the  Aryana,  who  s  ic- 
toriously  immigrated  from  Central  Aria  and  established 
the  Hindu  system. 

These  ordinary  Mahrattas,  who  form  the  backbone 
of  the  nation,  have  pliun  features,  an  nnoonth  manner, 
a  downish  aspect,  short  stature,  a  small  but  wiry  frame. 
Th<nr  eyest  however,  are  brij^ht  and  pierriog,  and  un- 
der excitement  will  gleam  with  passion.  Though  noL 
powerful  phyrically  as  oompared  with  the  northem 
races  of  the  Puqjab  and  Oudh,  they  have  much  activi- 
ty and  an  unsurpassed  endurance.  Bom  and  bred  in 
OF  near  the  Western  Gh&t  mountiuns  and  the  nuiuer- 
ous  tributary  ranges,  Utey  have  ail  the  qualitius  of 
mountuneen.  Among  theur  native  hills  thciy  have  at 
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^tlUimes  eviDood  desperateoounge.  Away  from  the  hills 
they  do  not  display  remarkable  valor,  except  uuder  the 
diseipliiie  «hi<m  may  be  supplied  by  other  rium  For 
swih  organisation  they  hare  never,  of  UienuelTes, 
shown  any  aptitude.  Under  oivilized  authority,  how- 
ever, they  are  to  be  reckoned  amoug  the  good  soldiers 
of  the  empire.  Id  recent  times  they  enter  military 
flurvioe  less  and  less,  betaking  themselves  munly  to 
culdn^on  and  to  the  carrying  bosiness  connected  with 
Agriculture.  As  husbandmen  they  are  not  remarkable ; 
but  as  grasiers,  as  oartmen,  as  laborers,  they  are  czcel- 
iunt.  As  artisans  they  have  seldom  signalized  them- 
eelvea,  save  as  armorers  and  cloth-weavers. 

Those  Mohrattas  who  dwell  in  the  extreme  west  of 
Mahkr&shtra,  within  the  main  range  of  tJie  Wetktm 
Gh&ts,  and  in  the  extreme  north  or  Mahjkrftshtranear 
Uie  Sfttpur*  mountanis,  are  blessed  with  unfailing 
n^all  uid  regular  seasons.  But  those  who  dwell  at 
A  distaooB  from  these  main  ranges,  or  amons;  the  lower 
or  Bub^iary  ran^,  are  troubled  with  variable  mois- 
ture and  uncertain  seasons,  frequently  too,  with  alters 
-lations  of  drought  and  of  flood.  Periodically  they  are 
afflicted  by  Boar(»tv,  and  sometimes  bv  severe  famine. 
They  luve  within  the  last  half  centurjr  largely  extended 
their  area  of  cultivation.  Their  industry,  which  is 
chiefly  agricultural,  has  grown  apace.  Their  tendency 
is  undoubtedly  to  increase  in  numbers ;  and  desnite 
oocaaonal  depopulation  from  disasters  of  seasons,  tiiey 
have  increased  oonsidmbly  on  the  whole.  But  in  some 
districts}  owing  to  the  famine  of  1877,  and  the  sick- 
ness which  ensued  when  excessive  rainfall  followed  the 
drought,  the  population  has  been  stationary,  while  in 
others  it  has  actually  retrograded  because  epidemics 
'and  plagnes  of  vermin  were  added  to  the  misfortunes 
of  season. 

Among  all  the  Mahrattas  the  land  is  usually  held  on 
the  tenure  technically  known  03  "ryotwan."  This 
tenure  ia  now  established  under  the  British  Govern- 
ment by  surveying  and  assessing  operations  cnn  preben- 
ds under  the  omdal  term  "settlement**  Itpraoti- 
oaWf  means  peasaot  inoprietorship.  The  proprietor, 
or  lyot,  is  a  onltivator  also.  His  holding  may  be  on 
the  average  20  or  30  acres,  divided  into  small  fielda 
Of  these  fields  he  cultivates  some,  himself  work- 
ing at  the  plough,  and  his  family  weeding  and 
dewiing  the  soil  He  will  also  hire  labor,  and  thus 
the  fann-laboTcrs  become  a  considerable  class.  He 
pays  to  the  Qovemment  direct  the  land  tax,  which  is 
assessed  on  his  holding  for  the  long  term  of  thirty 
years,  so  that  he  may  have  the  benefit  of  his  improve- 
ments. His  property  in  the  land  is  absolute ;  it  de- 
scends acoordmg  to  the  Hindu  law  of  inhcritiuice;  it 
can  be  sold  or  oUierwise  transferred  by  private  arrange- 
ment ;  it  is  pledged  or  mortga^  for  debt,  and  money 
18  largely  bonowed  on  its  secnnty.  It  is  liable  to  sue 
for  de&nlt  in  r^ard  to  land  reveme ;  and  Qovemment 
as  a  OKMiitor  has  the  first  daim.  Thus,  as  a  peasant 
proprietary,  the  Mahrattas  are  in  the  best  possible 
position,  and  have  been  so  for  many  years  since  the 
completion  of  the  British  settlement.  Their  only  fault 
is  a  diapoffltion  to  live  beyond  thoir  humble  means. 
They  have  thus  been  of  late  years  led  int«  debt,  whicii 
has  j)roduoed  disputes  between  them  and  the  money- 
lencwrs,  ending  sometimes  in  agrarian  disturbance. 

La  the  CoDcan  there  are  some  superior  proprietors 
twmed  Khotes.  With  this  and  perhaps  some  other 
exceptions,  notably  that  of  Nagpur,  there  are  not 
in  the  Mahratta  oountiy  many  Targe  landlords,  nor 
many  of  the  supwior  tnnre-holders  whose  position 
reU^vdy  to  Uiat  of  the  peasantiy  has  caused  mndk 
di^msnon  in  other  parts  of  India.  There  are  indeed 
many  Mahratta  chiefo  sdll  resident  in  the  country, 
members  of  the  artstocra(7  which  fonnerly  emored 
much  more  wealtli  and  power  than  at  present  lliey 
are  sometimes  in  the  position  of  landlords,  but  often 
they  are  the  assignees  of  the  land  revenue,  which  they 
are  mtitted  unoer  special  grants  to  ooUeot  for  thsm- 
■dvw  inMead  of  for  Oovemment,  paying  merely  & 


small  sum  to  Oovemment  by  way  of  guit-renu  Undci 
them  the  cnldratnxs  are  by  British  airaogementi 
placed  in  the  porition  of  peasant  Droprietoa.  Tbe 
village  community  has  always  existed  as  die  sodal  nnil 
id  the  Mahratta  territories,  though  with  less  cohosioD 
among  its  members  than  in  the  village  communities  of 
Hindiistan  and  ihe  Punjab.  The  aiusent  offices  per^ 
taining  to  the  village,  as  those  of  the  headman  {peUit)^ 
the  village  accountant,  eta,  are  in  wootldng  ordv 
throughout  the  Mahratta  country. 

The  Mahratta  peasantry  possess  manly  fortitude 
under  suffering  and  misfortune.  Though  patient  and 
good-tempered  in  the  main,  they  have  a  latent  warmth 
of  temner,  and  if  oppressed  beyond  a  certain  enduisble 
limit  tney  would  fiaroely  tun  and  rend  their  Uxemea- 
tors.  Cruelty  also  is  an  element  in  thdr  character. 
As  a  rule  thev  are  orderly  and  law-abiding,  but  tradi- 
tions of  plunder  have  been  handed  down  to  them  ^m 
earl^  times,  and  many  of  than  retain  the  predatory 
instincts  of  th«r  for^athere.  The  neighborhood  01 
dense  forests,  steep  hill-«dcs,  and  fastnesses  hard  of 
access  oflfeis  extraordinary  faolities  to  plunderras  fiw 
screening  themselves  and  their  booty.  Thus  eang 
robbery  is  apt  to  break  out,  gains  head  with  rapidity, 
and  is  suppressed  with  difficulty.  In  time  of  peaoe  it 
is  kept  under,  but  during  war,  or  whenever  the  bands 
of  civil  order  are  loosened,  it  becomes  a  cause  of 
anxiety  and  a  aouroe  of  danger.  The  womm  have 
frankness  and  strength  of  chanwiter;  they  work  hard 
in  the  fields,  and  as  a  rule  evince  domestic  virtue. 
Conjugal  infidelity,  however,  is  not  unknown  among 
them,  and  here,  as  elsewhoe  in  India,  leads  to  blood- 
shed. 

The  peasantry  preserve  a  frrave  and  quiet  demeanor, 
but  they  have  their  humble  ideas  of  gaiety,  and  bold 
thdr  gatherings  on  occamons  of  births  or  marriacee. 
They  frequent^'  beguile  their  toil  witli  carols.  They 
like  the  gonaping  and  bartering  at  the  rural  markets 
and  in  me  larger  fairs,  which  are  sometimes  held  in 
strikin^l:^  picturesque  localitaes.  They  are  nttoly 
superstitious,  and  will  worship  witb  hearty  venflfmtaoo 
any  being  or  thing  whose  destroctive  ageiK^  they  ftsr. 
Tuy  will  even  speak  of  the  ti^  with  nonorifio  titles. 
They  are  i^dus,  but  their  Hinduism  is  held  to  be  of 
a  non-Aryan  type.  They  are  sincerely  devout  in  re- 
ligion, and  fed  an  awe  rwarding  "the  hqlv  Brah- 
mans,  '  holding  the  life  ana  the  person  of  a  Brahman 
sacrca^vcn  though  he  be  a  criminal  of  the  deepest 
dye.  They  of  couree  regard  the  cow  as  equally  sacred. 
There  are  two  prinoiTwl  sects  among  the  modem 
Hindus — those  wno  follow  Vishnn,  ana  those  who  fol- 
low Siva.  The  Mahrattas  generally  follow  Siva  and 
his  wife,  a  dread  goddess  known  under  many  names. 
The  Ubumtta  war«iy,  "  Hur  Hnr  Mahadeo,"  which 
used  to  be  heard  above  the  din  oi  batUe  urging  the 
soldiers  to  onset  with  victorious  ^n,  referred  to  oim 
All  olasses  high  and  low  are  fond  of  the  rdigious  festi- 
vak,  the  prindpal  of  whidi,  "die  Dasseran,"  occurs 
in  October,  when  the  first  harvest  of  the  year  has  been 
secured  uid  the  second  crops  sown.  This  has  always 
been  held  with  tbo  utmost  pomp  and  magnificence  at 
every  centre  of  Mahratta  wealth  and  power.  The 
people  frequently  assemble  in  bowers  and  arbors  con- 
structed of  leafy  boughs  to  hear  "kathas**  redted. 
These  redtations  are  partJy  religious,  partly  also  ro- 
mantic and  quad-historicu.  After  thou  national 
resolves  of  jnat  resistaiioe  or  of  aggressive  amUtun 
have  often  been  finnied. 

Apart  from  the  Mahratte  Brahmans,  as  already 
mentioned,  the  MiAratta  noUes  and  princes  are  not 
generally  fine-looking  men.  Thdr  appeaimnoe,  no^ 
withstandingjewelry  and  ridi  apparel,  is  still  that  of 
peasants.  There  certainly  are  some  exceptions,  but 
there  is  general  truth  in  what  was  once  said  by  a  hi^ 
authority  to  the  eSeot,  that,  while  there  will  be  some- 
thing dignified  in  the  humblest  lUtiptkt,  there  will  be 
something  mesn  in  Uie  highest  %khiatta.  BkaS 
good-nsjtare,  a  osrtaitt  Joooseneas.  a  humor  pioncenl 
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and  n>4f*  tliough  apmewhat  ooarae,  a  hot  or  even 
▼ident  disposition,  are  ohancteristioB  of  Mahratta 
diieftuiis.  They  luaaUy  shov  little  aptitude  for  buai- 
mm  or  for  Bedentary  i>iinniitB :  but,  on  Uie  other  hand, 
they  are  bom  equestrianB  ana  Bpoitsmen.  As  a  rale 
they  are  not  moderate  in  living,  and  are  not  unfire- 
^nent^  addicted  to  intempenune.  Instances  of  Uoen- 
boasnesB  and  debaucheiy  have  alw^  been  found 
among  them.  They  have  generally  Bpnmg  horn  a 
knrly  origin,  and  thoy  have  beeajproiu  ofthis  fiaet 
even  after  attainTPg  greateen.  Tor  instaDoa,  three 
Bfahraita  ohielk^  each  of  whom  established  a  large 
kingdom— Siodhia,  Holkar,  and  the  gaekmr— a&- 
dared  the  loidineee  of  their  birth.  Holkar  was  the 
dcHoendant  of  a  shepherd ;  Sindhia  boasted  of  having 
begun  Ufe  by  keeping  his  master's  slippera ;  and  by  his 
very  title  the  gaelcwar  perpetuates  the  memoir  of  his 
pro^itor  having  tended  the  oow  (giie).  Mahratta 
udies  and  princesses  have  often  taken  a  prominent 
part  in  public  affidra  and  in  dsmastic  intngnee:  in 
some  instances  their  conduct  has  been  of  the  highest 
type,  in  othen  their  influenoe  has  been  exCTted  for  evil. 

lliong^  they  have  produoed  some  poetrv,  the  Mah- 
lattas  have  never  done  much  for  Onental  literature. 
Not  have  they  been  diatingnished  in  industrial  art 
Their  architecture  in  wood,  however,  was  excellent; 
and  the  teak  forests  of  their  country  afforded  the  finest 
timber  for  building  and  for  carving.  They  had  also 
nach  sldll  in  the  oonstmction  of  wo^  for  the  supply 
of  drinking  water  on  s  laige  scale,  and  for  irzigation. 

On  the  whole  the  Ukhrattas  will  hardly  bs  n^arded  by 
EuTopeani  as  being  among  the  most  Interertlng  of  the 
Indian  taoes.  The  admizahle  JOiatorj  •/  Makratku,  hj 
C^tain  Oiant  Duff  (1896),  may  possib^  awakes  enthosi- 
aam,  as  written  under  pezscmal  advantasea  and  with  a 
living  knowledge  whieh  will  never  again  be  poswaed  by  a 
historian  of  th«  later  Mahntta  times.  At  all  events,  a 
stnnge  interest  gathers  itnU  aronnd  the  Uahxatta  history. 

In  the  lint  place  the  Kahratta  country  is  for  the 
most  pert  stcategieaUy  important  as  wall  as  highly  pic- 
.taresqDe.  Som«  parts  of  the  Decean  are  indeed  almost 
Irretrievably  agly.  The  stretches  of  low  hill  have 
long  been  disforested,  and  even  laid  ban  of  lesser  vege- 
tation, and  the  chanHtaign  tracts  an  treeless  ss  ikr  ss 
the  eye  can  reach.  8tiU  much  of  the  Kahntta  ooontry 
lies  in  the  bosom  or  near  the  Bkirts  of  motuitains.  The 
geologioal  formations  may  be  popolazly  described  ss  eon- 
sistlog  of  tmp,  basalt,  and  indurated  lava  In  nuwnlfloent 
layers.  The  uaek  precipices,  seaiped  for  thoosanas  of  feet, 
and  striped  with  marks  of  the  layers,  an  superb.  The 
sanunlts,  though  generally  flat  with  horizontal  outlines,  an 
often  broken  Into  towers  and  cones.  The  vapors  from  the 
Arabian  Sea  an  pn^elled  by  tiie  southvrast  monsoon 
»g*lT««t-  these  monntain  tops,  and  prodnoe  an  exceasive  rain- 
CtU.  Hence  arise  a  luxuriant  vegetation,  and  the  surprising 
Q>ectacle(at  certain  seasons)  of  oasoades  tumbling  down  the 
peniendlcolar  flanks  of  the  mountains.  The  forests  have 
soifered  during  aces  trom  wastefU  cutting;  but  ttf  late 
7ears  a  system  of  conservancy  has  been  estabHlhed,  and 
many  great  forests  remain. 

The  mountains  stand  in  the  midst  of  a  fertile  and  popn- 
loos  country ;  on  both  sides  of  them  an  rich  valleys,  oulti- 
TSted  plains,  nnmenos  villages,  and  large  towns.  Thus 
Insoigenta  or  warrioia  had  here  a  complete  military  base, 
with  sources  whence  supplies  could  be  drawn,  and  strong- 
hfdds  for  oTganisii^  power  or  for  securing  reAige.  This 
Mil  country  hss  hem  regarded  by  strateglats  as  one  of  the 
strongest,  in  a  military  sense,  to  be  found  in  India.  It  ex- 
tenda  over  uearly  600  miles  from  north  to  sooth,  and  has 
at  least  twenty  fortresses  which  In  UQclrUised  wsr&n 
wen  virtually  Impregnable  If  resolutely  defonded,  and 
which,  though  of  course  uuble  to  resist  a  sdentlAo  attack 
in  these  times,  would  yet  prove  difficult  of  approach.  Sev- 
eral of  these  an  surrounded  with  historio  tnuUtions.  In 
fimner  times  thue  wasno  road  worthy  of  the  name  across 
these  BBonntalna,  No  means  of  passage  existed  save  steep 
mgnd  pathways  for  foobnen  and  pa^  animals.  Within 
tbelast  generation  the  Britiih  Ooverument  has,  in  Oriental 
phrase,  lifted  up  the  veil  of  these  mountains,  piendng  them 
with  well-made  roads  and  with  railways.  There  an  now 
sevoi  of  sach  roads,  and  two  linea  of  r^lw^  <q>en.  a  third 
being  pn^eeted.  Onus  and  troops  as  well  as  goods  and 
pndnce  can  now  be  moved. up  and  down  these  once  Impss- 
aable  mountains. 

Itia  the  range  ^  the  Western  Qhits  which  enabled  tiie 


Hahrattas  to  rise  anlnst  their  Mohammedan  conquerors^ 
to  reassert  their  Hindu  nationality  against  the  whole 
power  of  the  Mogul  efluplrc^  and  to  establish  In  its  place  an 
empln  of  their  own.  It  Is  often  bddthat^ln  India  British 
conquest  or  annexation  sneceeded  Mohammedan  rale;  and 
to  A  considerable  extent  this  was  the  cue.  But,  on  the 
other  hand,  the  principal  power,  the  widest  sovereignty, 
which  the  British  overthrew  in  India  was  that  M  the 
Hahrattas. 

During  the  earlier  Moslem  Invadons  In  UOO  and  In  BabBe< 
quant  years,  the  Hahrattas  do  not  seem  to  have  made  much 
resistance.  They  submitted  to  several  Hohammedan  kings 
under  the  dunging  oiicomstaaoes  of  those  times,  lliey 
w«adas^sedbyth^eoa4iieKm,aad  warecalled  moan- 
tain  mbp*  in  derldou.  It  was  against  the  Mohammedan  ^ 
king  of  BUapur  In  the  Deocan  that  Siv^  i,  the  hero  of  Mah- 
ratta hiatory,  first  nbeUed  In  1G57.  Slv^ji  and  hit  fighting 
offieeia  wen  Hahrattas  of  humble  caste,  but  his  ministen 
wen  Mahiatta  Brahmaos.  When  the  Mcqpil  en^in  ab< 
sotbed  the  klngdmn  he  defied  the  emperor.  He  immrfaMi 
a  self-reliant  enthusiasm  to  his  countTymen,  formed  them 
into  an  anny,  and  organised  them  as  a  political  couimimity; 
his  monntahieer  infantry,  though  limited  In  numbiaqb 
proved  desperately  eonzageous;  hiscavalrywaBdaiingand 
ubiquitous.  Havmg  mice  overcome  the  Hindus  in  shnost 
all  parts  of  India,  often  after  heroic  resistance,  the  Mos- 
lems bad  not  for  oentuiias  met  with  any  noteworthy  np- 
rising.  Blv^l,  however,  planned  their  expulsion,  and 
befi»a  the  end  of  hia  resuess  Ufis  made  much  prognss  in 
the  axaontiai  of  that  design.  The  new  Hahratta  state 
which  be  -founded  was  muntained  under  various  vlcis^- 
tndes  after  his  death.  Still  Hahratta  resistance,  onoe 
amused  by  him,  was  never  extinguished,  and  the  Imperial 
nsonrces  wan  worn  out  by  ceaseless  though  Tidn  effinrts  to 

Siuell  it.  ^nie  great  Mogul  emperor's  impoverished  and  ea- 
eebled  successor  was  tun  to  recognise  the  Hahratta  state 
by  a  formal  instrument.  The  Hahratta  king,  a  descendant 
of  Slvidi,  was  a  nifaimlaia,  and  the  arrangement  was  ne- 
gotiated Iqr  Us  »*™im»*«  minister,  whose  oflkial  deaigna- 
tiwi  was  Uie  pMiwa.  Tbt  idBce  of  piahwa  then  beouue 
hereditary  in  uie  minister's  ^nily,  ana  grew  In  importance 
as  the  Mahratta  kingdom  rose,  widle  the  king  sank  Into 
the  condition  of  a  pnn>^  Thus  the  MahxatU  power  was 
ooQSolidated  through  oat  nearly  the  whole  of  Mah&rlahtra 
under  the  l&rahmau  pdshwa  as  virtual  sovereign,  with  bis 
capita  at  Poena,  while  the  titular  H^ratta  n^a  or  king 
had  bis  court  at  the  neighboring  of  Sattara.  Despite 
his  political  imptwtaneo,  however,  the  r^a  was  still  vene- 
rated as  the  desMudant  it  Siv^JL 

Then  several  chlafh  carved  out  principalities  of  their  own 
from  among  the  rulnsof  the  Hognl  empire.  Thns  Baghqji 
BhAnsla  established  himself  In  Ukotrat^  lying  underneath 
the  southern  base  of  the  Satpnra  range  (namely,  Ksgpnr 
and  Berar), overran  Orissa,  and  entered  Bengal.  Damnuji 
Gaekwardeeeended  Arom  tue  Western  Obllts  upon  the  aUa- 
▼ial  plains  of  Oujerat  around  Baroda;  Tak^l  Holkar  sub- 
dued the  uplands  of  Halwa  beyond  the  Vlndhya  range  on 
the  north  bank  of  the  Kerbadda;  and  Hadht^i  Sindhia 
obtained  posiession  <tf  large  tracts  immediately  south  of 
Agn  and  Ddhi,  marched  Into  Hindustan,  and  became 
virtually  the  master  of  the  HoBul  emperor  hlmsel£  Frlnces 
of  Bividi'B  own  flunily  founded  a  dominion  at  Taqjors,  In 
the  rich  delta  of  the  Kaveri  south  ta  Hsdtas. 

But  these  principalities,  though  resUy  independent  re- 
specting Internal  adminiatntlon,  and  making  war  or  peace 
with  their  neiKhbors  according  to  opportunity,  vet  ownod 
alleglaiuse  to  uie  pishwa  at  Poona  as  the  head  of  the  Hah- 
ratta body.  On  state  occasions  hesds  of  prlnclpalitice 
would  visit  Poena  byway  of  acknowledging  the  superior 
position  of  the  pdshwa.  (m  the  other  hand  the  pishwa  was 
careful  to  obtain  the  sanction  of  his  nominal  sovereign  at 
Sattara  to  everr  important  act  of  state.  Thus  a  ccnofedeia- 
tion  was  formed  of  which  the  Brahman  pishwa  or  head  wss 
at  Poona,  governing  the  adjacent  territoriee,  while  the 
members,  belonging  to  the  lower  castes  of  Hahratta^  were 
scattered  throughout  tiie  continent  of  India.  Such  was 
the  Mahratta  empln  which  supplanted  the  Hogul  empire. 
The  Hahratta  power  gnw  and  prospered  till  it  embraced 
all  India  with  certain  exceptions.  Its  culminating  point 
was  reached  about  1750,  or  about  a  century  after  Bivsjl 
first  rebelled  against  his  Hohammedan  sovenln. 

Its  armies  drew  soldiers  from  aU  parte  of  India.  The 
Infantry  was  not  of  good  quality;  but  Its  cavalry  wss 
really  an  enormous  force,  nnmbering  fully  a  hundred 
thousand  in  alL  The  horsemen  were  splendidly  audacioas 
in  riding  for  Imig  distances  Into  the  heut  of  a  hostile  conn- 
try,  without  snpoort,  striking  boom  terrific  blows,  and  then 
returning  rapidly  beyond  reach  of  pnrsait.  They  oonid 
troly  boast  of  having  watered  their  horses  in  every  Indian 
river  ttim  the  Kaveri  to  the  Indus.   If  attacked,  however, 
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In  ft  competeat  manner,  thej  woald  not  ifauid;  andBftw 
mrda,  In  conflict  with  the  BrftUh,  whole  mtmrm  of  them 
beheved  in  •  dutudlj  muiner.  Am  their  ambition  grew, 
the  ehiofb  braan  to  organize  their  tnwpa  after  the  syetem 
karbt  ttom  the  Epgtkn  and  French.  In  thia  mnnl 
Tienehmen— De  Bolgne,  Perron,  and  othan— fOM  in  the 
Ibhratta  wvnltt  to  n  position  dangenniB  to  the  BritiA. 
Bnt  the  new  nvtem  wu  onsnlted  to  the  Hahratt»  genliu ; 
it  hampered  the  meteorie  moTementsof  the  eanlry,  whioh 
«M  obliged  to  manooaTte  in  eomUnatteo  with  tiie  new 
■xtDleiy  and  the  dlieiiUned  battalloni.  KahratU  elden 
liwioe  ntterod  predletiou  of  mlUtaiy  dlHitor  whteh  were 
in  the  end  more  than  fulfilled. 

While  the  Uahnttaa  collected  vast  quantities  of  treamre 
and  raloablei,  tlw  oidinaiy  terenne  of  the  oonfedeiation 
haiidly  exoeeded  ten  milllona  eterling  annually.  Large 
amounts,  however,  were  drawn  hr  fSmdal  tennre-holders, 
whioh  neTsr  appoared  In  the  pnoUo  aoeoonta.  The  area 
and  population  onder  the  dom  Inion  or  tlie  control  of  the 
eon  federation  oonld  hardly  have  been  less  than  700,000 
aqure  milea  and  80  millions  of  souls. 

TTbe  npld  and  amaiing  neeeas  of  the  Hahnttn  emfed' 
•ntlon  rendered  It  the  largest  Hinda  sovereignty  that  ever 
aslitod  In  India.  But  it  lacked  the  elements  of  true  great- 
Bess.  It  was  founded  by  plnnderiuf  expeditions,  sod  Its 
sobseqaent  existence  was  tainted  h^the  baseness  of  this 
predatory  origin.  With  Uu  exoepCkm  of  Hba  nMiwae,  Its 
ohleA  were  little  more  than  ftwebootlng  warriors,  for  the 
most  part  rade,  Tiolent,and  unlettered.  Their  custom  was 
to  offer  thdr  neiglibon  or  vletims  the  alternative  of  pvlng 
**  ehonth,"  that  u,  one-ftmrth  of  the  nrenne,  or  being  Sun- 
dered and  ruTaged.  Thna  the  Kahiafeta  dtonth  earns  to 
have  an  omlooos  slgniflcwiee  In  Indian  history.  Desnltory 
eflbrts  were  made  to  establish  a  dfU  goremment,  bat  In 
the  main  there  was  no  admlnistntfam  finnied  on  states- 
manlike principles.  The  pdshwas,  en  tb»  ether  hand,  as 
Bnhmana,  were  nun  of  the  highest  ednoatlcm  thn  posdble 
In  India.  Bat  they  were  absorbed  by  the  direetlon  ot  niU< 
Itary  and  political  combinations,  and  by  intrigues  for  the 
preserratlon  of  their  own  poww:  and,  even  ulowing  for 
•11  thi^  th«r  fbUed  to  evfaioe  tbe  dvil  oapadty  which 
might  hsTe  Men  anticipated.  While  serem  dl^ayed 
eunmanding  sbllf  ties,  nnd  some  possessed  many  Tirtnes,  one 
only  attemjrted  to  conduct  an  adminlstratlctf  In  an  snUght- 
ened  manner,  and  he  died  prematura y. 

Then  mre  at  the  same  time  powei*  existing  in  India  to 
keep  the  Mshrattai  in  oheck,  and  it  has  jost  been  men- 
tioned that  some  parts  of  IndU  were  excepted  trma  their 
depredations.  The  English  power  was  rising  at  Qtloott^ 
Uadns,  and  Bombay.  The  nssoent  Sikh  power  prerented 
Kahratto  ineorslons  fVom  being  permanently  moeessfttl  in 
the  Poqjab.  As  the  Kognl  empire  broke  up,  some  separate 
ICohammedan  powers  roee  npon  its  ruins.  The  nizam  of  the 
Decosn  established  hlmseli  at  Hyderabad,  comparatWely 
near  the  headqoarten  of  the  pishwn.  Hyder  AU  was  pro- 
g^sl*"!!^  saltan  of  Mysne  In  the  oonth,  Ahmed  ffliah  Ab- 
didi  burst  upon  India  ftom  Abliuiistan.  The  Habnttss 
brsTelTenoonnteredhlmat  PanTpat,  near  Delhi  in  1761,  and 
ware  deoIslTely  defeated.  The  defeat,  however,  did  not 
essentially  shake  the  Mahratta  empire.  It  was  ocdlision 
with  the  Bngltsh  that  broke  that  wondnrftd  bbrie  to 
pieces. 

The  flrstcotllslon  with  the  English  occurred  in  ITSIh  It 
arose  from  a  disputed  snceession  to  the  ptehwaship.  The 
Bnglish  OoTemment  at  Bombi^  supported  one  of  the 
elumanta,  and  the  aflkdi  became  eritiau  for  the  English  as 
well  Ks  for  the  Mahrattas.  It  was  at  this  eoQjnnetarethat 
Warren  Hastings  displared  his  poUtloal  genius  and  ren- 
dered Bigual  serrloe  to  hU  oountty. 

The  next  ooUIslon  hupened  in  1803.  The  ptehwa  had 
Ulen  Into  gxave  dittetuties  with  srane  of  the  principal 
members  of  the  Uahivtta  oontUeratton,  namely  SIndlua, 
Holkar,  and  the  Bhonsla  n^a  of  Nagpnr.  He  therefore 
placed  himself  nuder  British  protection,  and  this  led  to  the 
great  Kahimtto  war,  in  which  the  Marqnls  Welleeley  dis- 
phrnd  those  talents  for  milituy  and  pofiUcal  eomblnatlon 
which  have  rendered  him  illostriona.  It  was  during  the 
oampaigus  which  ensned  that  Oeoenl  Arthnr  Wellesley 
defeated  Holkar  and  the  Bhonsla  r^a  at  Assays,  and  Gtene- 
ml  Lake  won  the  victories  of  Farmkhabad,  0%  and  Las- 
war!  orer  Slndbi*  and  Htdkar.  The  three  eonfodexates, 
SIndhin,  Holkar,  and  the  Bhonsla,  eauoladed  peace  wlt^  the 
British  Oovemment,  after  making  large  sacnfices  of  terri- 
tory in  favor  of  the  victor,  and  sabmltting  to  British  con- 
trol politically.  Thus  the  Uahmtto  empire  was  broken 
vp.  It  wss  during  these  erentt  that  the  British  wen  the 
norince  of  Orissa,  the  old  Hindustan  now  kiufwn  as  the 
Korthweotem  Provinoes,  and  a  part  of  the  weetom  oosst 
oomprislng  Onjerat. 

The  third  collision  came  to  pass  between  1816  and  1818, 


thnmgh  the  oonduot,  not  only  of  the  eonfoderatas,  bat  slss 

ofthepdshwahimseUl  Daring  the  prerioas  war  ttwpishwn 
had  been  the  protAgA  and  ally  of  the  British;  snd  since  the 
war  he  had  &ulea  more  completely  than  before  under  Brit, 
ish  protection  sod  goidaaoe,  British  political  offlcen  and 
BriUahtnN^  being  stationed  at  his  oapltaL  BsKpgumXtj 
Alt  enookixaged  by  droumstaiiessto  rweL  Holkar  and  the 
Bhonslft  committed  hostile  acts.  The  predatray  Pfndnris 
offared  a  formidable  resistance  to  the  Brftish  tnx^  Bo  the 
ptehwa  Ten  tared  to  take  part  in  the  combination  agminst 
tiie  British  powsr,  whioh  even  yet  tkt  MahnMMdfi  art 
dsspair  9t  overtiutmrlns.  Aftw  kng^pnilneted  meonee^ 
he  attaeked  the  British  at  EiAi,  bat  fUled  utterly,  and 
fled  a  ruined  man.  Ultimately  he  surrendered  to  Sir  John 
Ifaloolm,  and  was  sent  as  m  st^  psnsliHier  to  BItiiAr,  near 
Chwnpur.  Thus  the  last  Tsstige  <tf  the  Mahratta  emptia 
disappeared.  The  Brltitii,  however,  released  the  ntfn  of 
Sattara  ftom  the  captivity  In  which  he  had  been  kept  dur- 
ing the  ptehws's  time,  and  reinstated  him  on  tbe  Uuone, 
Owing  to  these  events  the  British  Oovenunent  beeaose 
posscmed  of  the  Omoao  and  of  the  gmter  pnrt  of  tiM 
Decean. 

It  remains  to  mention  briefly  the  fortanes  of  each  re- 
maining member  of  the  once  imperial  confederation.  The 
prindpiOity  of  Sattara  was  held  to  hnve  lapsed  in  1849  by 
the  death  of  tiier^tawlthont  lineal  hein,andwiSMUMxed 
by  the  British  Oovemment.  The  Bhwula  nSm  of  Nagpor 
and  Braar  was  obliged  to  sairendor  Berar  to  the  nlssm,  ss 
theallyofthe  British,  In  1803.  Berar  then  remained  under 
the  nisam  till  1664,  when  it  oaue  noder  British  admlni- 
Btzatlon^thoagh  It  Is  stlU  included  In  tits  nitam'k  domi- 
nions. The  nua  of  Nafpur  died  wtthoat  lineal  haim  In 
1853,  and  his  territory,  oelns  held  to  hnve  lapsed,  was  nn- 
nexed  to  the  British  territories.  The  house  of  Holkar  has, 
daring  the  last  sixty  years,  remained  ftlthftal  to  Itt  engsse* 
inenta  with  the  British  Oovemment)  and  ita  positioB  aa  n 
fhodatMy  of  the  em^re  Is  well  maintained.  In  8indUn*s 
territory,  by  reason  of  Internal  feuds,  the  British  had  to 
nndnwe  measnres  which  were  suooeHfhUy  tennlnsted 
after  the  battles  of  Ifahar^nar  and  Panniar  in  1843.  Bnt 
on  the  whole  the  house  of  Sindhia  has  remained  fidthfkl. 
Sindhla  himself  wss  actively  loyal  during  the  war  of  tiM 
mntlniea.  The  gaekwar  gndually  fell  under  British  eoa- 
trol  towards  the  dose  of  last  century,  and  his  honse  hsa 
never  engaged  in  hostilities  with  the  British  Oovenmont. 
The  gaekwar  Khande  Bao  signalised  himself  by  loynltr 
during  the  war  of  tiie  mutlniea.  His  soooeaaor,  Mslhir 
Bao,  MS  recently  been  deposed  by  the  British  Government 
on  aooonnt  ot  groas  maladminlsbfction.  The  ex-pdshw» 
lived  to  old  age  at  Bith&r,  and  died  in  1861.  His  a^ipted 
son  grew  np  to  be  tiis  Kann  Sahlh,  of  Infunooi  memosy, 
who  took  a  leading  part  in  the  war  of  the  mutinies. 

(B.I.)  ■ 

MAHZOR  C^^?).  or  Mahazor,*  asaomewrite  the 
word  (^m  the  root  to  go  round,  to  letam),  Big- 
nifiefl  a  qyole.  The  tenn  is  used  by  the  Jews  in  a 
threeft^  aenge:  — ,(!)■  aatniKHnioally,  as  Ma^xm 
^atan  for  the  i^da  of  nineteen  years,  Jfo^sor  Oadot 
for  that  of  twenty-ei^ht  yearg,  Mafyeor  Oadol  kJU- 
hanah*  for  the  Metomo  oyde:  (2)  litnifl^cally,  fat  the 
"  Ijarger  Prayer-Book,"  whetner  m  its  narrower  or  it» 
wider  meaning  (see  bdow);  and  (3)  ritually,  for  a 
book  containing  relwons  laws  and  directions,  as,  for 
example.  MaJaor  Vttri  by  B.  SimlMifa  b.  Shemuel  of 
Vitri-le- 

'akob  b.  Meir  of  Rameru,  eto.  In  the  first  sense  the 
plimd  is  either  McAcutmith,*  or  Mdhxoran,*  or  Maior 
zorinf  in  tiie  second  and  third  it  is  exdusivdy  Ma^ 
As  meet  ancient  prayer-books  contain  more 
or  less  folly  elaborate  "tableiL"  «chibiting  calendar 
matter  in  connection  with  the  fixing  of  ftasts  and  ftsts 
and  of  the  leaaons  from  the  Peatatench  and  the  Pro- 
phets, we  cannot  be  in  doubt  as  to  the  true  cause 
the  application  of  the  word  Mtxhxor  to  the  "  Larger 
Prayer-Book."  It  is  not  applied  because  it  is  tne 
equivalent  of  the  Syriw  ^larll,  as  some  think,  but 
simply  beeaose  Ma^ior  is  the  equivalent  of  Uie  Oredc 

>  Targum  Yc»uahan  on  Oenssls  I  U  (]"11Tt]I3t)  which  b  the 

plural  of  Mahaaon,  sod  medlstelv  of  JToMMr. 

*  TblsmiutnotbeDiisUUenforJUU>orSadotdkI£«b^^ 
coniUu  of  twenty-one  resn.  See  i>Dvl<  A.  ZETcwr,  cap.  vu. 

■  See  i'frete  S.  JOfaer,  cap.  vL 

*  See  Ptr4e  £-  BSaer,  csp.  rL  '  See  note  1  above. 

<  FOrtbemke  of  oompleMnesi  wenuv  nentlon  the  term  "MSP 
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The  Jia^zor,  meaning  prmyer-book,  is  capable  of 
division  from  different  points  of  viev.  Aooording  to 
its  oontentB  we  may  oiTide  it  into  two  partB,---the 
Smaller  and  the  Larger.  The  Smaller  Mahsor  con- 
tains the  onUnaiy  prayers,  together  with  the  poetical 
insertions  and  the  lessons  from  the  Pentateuch  and  the 
Prophets  used  on  the  Tamkn  Nwumy  or  "Awe- 
msiHiing  Days"  (£«.,  New  Year  and  the  Day  of 
Atonement),  and  those  used  on  the  Yamim  Tobim, 
the  three  imnopal  festivals  (Paaaorer,  Pentecost,  and 
T^mades).  Ijie  Larger  Mahzor  is,  indeed,  the  only 
(HM  which  mlly  deserves  this  name,  unce  it  embodies 
the  ordinary  prayers,  together  with  the  poetical  in- 
sertions for  the  whole  year,  and  the  lessons  from  the 
Pintatenoh  and  the  ^opbets  for  all  feasts  and  ftsts 
and  the  other  extraordinary  occasions.  According  to 
itsTarioos  "uses"  the  Mahzor  may  be  divided  into 
the  Rabbanite  and  the  Anjbi-Babbiuiite.  The  Anti- 
Babbanite  Ma^r  comprises  the  ^jmite,*  need  by  the 
so-called  Karaites,  or  Sitnipturalists,  inhalntinflr  Bussia 
(especially  the  Crimea),  Ualizia  (Austrian  Poland), 
BgTpt,  ij^destine,  eta,  ud  the  Semi-Kanute,  adopted 
by  Uie  so-called  "Reformed  Jews"  of  Enghui£  in 
reality  the  ''Congregations  of  British  Jem  of  Lon- 
don, Manchester^  and  Bradford.*  The  Babbanite 
Mahior  may  be  divided  into  that  of  the  Aahkenazim, 
the'Sepharadim,  and  the  ItalianL  The  Italian  Mah- 
ior^ though  embodying  luge  Asfakenario  and  3epha- 
radio  elemente,  is  vet  a  distinct  "use."  It  branches 
ont  at  home  into  three  subdivimona— {1)  the  Boman,* 
(2)  the  Neapolitan  *  (now  extinct),  and  (3)  the  Italian 

Oer;*  and  abroad  into  (4)  the  Greek  Bites  of 
a,*  Crete,  etc.,  (Crete  having  very  early  received 
a  huge  influx  of  immigrants  from  France  and  Ger^ 
many,  but  ehie&r  ttom  Italf ),  and  (5)  the  Boman- 
ian,^  i&,  the  use"  obtaumg,  among  others,  at 
Constantinople  and  other  Byiantine  cdties.  The 
Italians  who^  long  before  the  year  1000,  had  given 
Jewish  learoing  sod  poetiy,  not  merely  to  Germany, 
bat  to  the  whole  Boman  empire,  reouved  in  the 
14th  century  numerous  immigrants  from  north- 
em  France,'  in  the  16th  century  from  Spain  and  Por- 
tugal, and  at  all  times  f^m  Germany.  The  "uses" 
of  these  immigrants  are  practically  jnreserved  side  by 
side  with  the  native  Italian  to  una  day.  The  pure 
Sepharadic  ^toal'  represents,  in  the  first  instance,  of 
eourse,  the  "use"  of  the  Jews  formerly  inhabiting 
Spsin  and  Portugal,  who  now  form  the  minority  in 
mmbuTg.  Amsterdam,  MaiuihestOT,  London,  Paris, 
Vienna,  Budapeet,  Temesvfir,  Semlin,  Buduaest,  Ye- 
nioe,  Rome,  and  some  other  Italian  and  Greek  cities,  as 
also  in  Canada  and  the  United  States,  and  the  majority 
in  India,  Persia,  Morocco,  I^cnhom,  Corfu,  Bdnade, 
an  Bolgariik  Constantinopleu  Palestine,  Egypt,  South 
Aratna,  and  other  parts  «f  the  Turkish  empire,  in  the 

r  genn  (c      Huwtretb.  It  ti  not »  ulled,  m 
pfctacauae  the  ilatmr  Vliri  (or,  Indeed,  kdt  ether 
. .  ever  gtn  to*  WxV  of  ihi  whole  Bible.  Tlie  JfaAdwrto 
apflCTom  C'xHtx  of  the  Bible,  au-l  gi~it  lUii&iiLealiiiipIyitijin  Ui 
coii^auiiliia  iLu- Cyrit  <}t  ihb  wcrrd  l-crlplurea,— the  Law,  the 

Eh^U,  hsid  tilt'  lltiglogniptia.  It  {.dc  piiiillarcdrki:)  1b  eJaa  aoiQA- 
mea  call  eel  Slu/taiori}  RuW«),  In  contruilbtinfllnn  loaioaller  C04i- 
M9,  wbkli  eiiiirnrtie<l  ciElvflj>rae  part  of  the  Bible,  It  ehoiili  ba 
tijo  bnrn«  In  □ilnil  that  Llm  Itubylonlan  Ju>rii  [p^jwcBTodLatincttT 
lo-Idoltijii?«  (if  NL'IiarLU'">  u^^.l  in  'ilflt'ii  ttmcato  read  i>N  ^fi-btiattu 
ia  the  tynagpiiuQ  not  merelj,  aa  aow^aji,  Ute  Peauiuucii  ud 
portlau  of  tbt  ProphetB,  but.  In  the  afternoon  Mirloe,  porOona 
tfUMBaglociaiaia*l«>lT.B.,Skati6atft,116&}. 

1  8m  iwSbr  and  HMkU  Prai/en.  In  4  vol*.,  Venice,  U2B-B,  tie; 
to  tTola,Kale,  UCM,  4to;  InivMa,  EnpatorU,  188S,4to:  do..Vl- 
MUia,  18&4, 8VO. 

•  Arm    Prm/er,  etc.,  In  K  vtda,  Loudon,  1841-18,  Sro. 

■  amtelmiti.Baa/am,Cml  Itoggtore.  148M6,  Bolojna,  IMP,  both 
to  kiUo. 

•  Cambrldj?*  MS.  Add.  491. 

•  Anper*.  eto_  Venice,  IMS,  16mo,  etc 

•  CanbrUseHa.  Add.  642. 

>  frtmtnfir  On  WJuU  Year,  etc.,  In  2  toIi.,  Venice,  U17-4S, 
Mkt;  Oaiu&ntIiK)p!e.U7S-7e>follo.  The  copiee  of  both  edlllonB 
iB  ttieCu>bi1dmuiUTeiiItrUbiuTare.iolkruwe  know.tiie 
iBMt  to  be  Itaiaa  In  BnglMd. 

•  llMie  are  to  thle  day  three  oonnegatloiu  In  Itely  (Aatl,  Foe- 
■no,  VonoelTO),  wbleh  nee  the  andent  ritual  of  nonnern  Frence 
^  im.  Add.  en,  In  the  Cunbrldge  UnlTendtr  Ubrary). 

•Mr  MWHoM^ etc^  Amerdam,  1642,  leinoi  ln4Tola.UM: 
to  •  vvll,  Contoi,  UM ; 


S^nch  poBsesnons  in  Africa,  and  in  the  south  of 
France.  Some  of  these,  although  characteristically 
Sepharadic,  are  distinct  enough  to  claim  a  ritual  of 
their  own^  those  of  "  Catalonia,'"'  Algiers,  "Tunis." 
Tripoli,"  tnemoen,**  Ceylon  and  Cochin  in  India^'*  the 
Comtat  in  £Vanoe,>*  and  Provence,  as  a  whole,  m  by- 
gone days."  The  "  un  "  of  the  Aahkenarim,^  ie., 
of  the  majority  of  the  Jews  inhalnting  Germany,  the 
Auftfrian  states,  Hungary,  Russia,  Denmark^  Sweden, 
Fl«noe^  Belgiam,  HolUnd,  the  British  empire  (India 
excepted),  the  United  States,  eta,  branches  out  into 
two  rituals,  the  G^eiman  prop»'*  and  the  Polish.  This 
latter  has  some  differences  of  use  between  Great  Po- 
land and  Littie  Poland.^  The  German  proper  had  in 
times  past  the  separate  rituals  of  Worms  and  other 
cities  in  the  empire,  which  are  all  now  extinct  Those 
of  Frankfort-on-tfae-Main  and  of  other  towns  are  not 
snffidently  marked  to  deserve  separate  notice.  It 
should,  however,  be  mentioned  that  there  are  scat- 
tered eveiywhera,  both  at  home  and  abroad,  "Be- 
formed  congregations,"  whose  separato  uses  and  prao- 
tioes  are  more  or  less  an  imitation  of  the  *'Tem|de" 
(Befoimed  oongr^tion)  of  Hamburg.*^  Soine  of 
these  have  only  introduced  choirs,  others  have  intro- 
duced instrumental  mumc,  and  others  ajjain  have  con- 
siderably curtailed  not  merely  the  poetical  insertions, 
but  the  ordinary  prayers  themselves,  and  have  ii^io- 
duoed  hymns  and  prayers  in  the  vernacular. 

(8.  H.  8.-8.) 

MAI,  Amoxlo  (1782-1854),  cardinal,  well  known 
as  the  discoverer  and  editor  of  numerous  ancient  texbs, 
was  born  of  humble  peasant  [Mirentage  at  Sohilpario,  a 
mountun  village  in  the  province  of  Bergamo,  Lom- 
bal^,  on  Mareh  7,  1782.  For  the  exceUeooe  of  his 
early  education,  reouved  at  Bergamo,  he  was  indebted 
to  a  Jesuit  priest  named  Hond,  whom  the  suppresnon 
of  the  order  had  caused  to  settie  in  the  neighborhood. 
He  afterwards  accompanied-  Mosid  to  a  college  at 
Colwno,  in  the  duchy  of  Parma,  where  the  Jesuits 
had  bem  permitted  to  re-establish  themselves;  and 
there  he  entered  the  noviciate  of  the  society'  in  1799. 
In  1804,  after  the  brief  which  restored  the  Jesuits  to 
the  Two  Sicilies  had  been  granted,  he  was  removed  to 
Naples  as  teacher  of  dasrics  in  the  college  there. 
Next,  after  completing  his  theolo^cal  studies  at  the 
Collegium  Bomannm,  he  Hved  for  some  time  at  Or- 
vieto,  where  he  was  admitted  to  priestly  orders,  and 
was  engfl^  pwtly  in  teaching  and  partly  in  the  pal- 
{eographical  studies  for  which  he  had  already  mani- 
fested a  strong  partiality.   The  pditical  events  of  1808 

»  ifaten-,  etc.,  Salonika,  ISSS,  Sro. 

u.^ZtaiaairamiiiWen,eto.,179B;  V3np,I82S:  JOter,  Eabm, 
eta,  U61,  all  at  Leriiom,  In  Sro.       '      "  • 

u  Matmtr,  etc,  Mm,  ITMi  AttjiaM,  im;Ilm*Baraoti,  U68,  ill  at 
Leghorn,  and  In  Sro, 

nabinetJu  EaumotA,  ete.,  2  vaIa,TenIoe.  IMS,  1711, 4to,  iM^om, 
1^7j^^^^w|ta  i^oM,  Lei^orn,  U68;  Btadingt,  VenIoe,179S. 

u  JfoAior,  etoi  1843  and  1861,  both  at  Lerhoni,  and  In  Sra 
■i-Onter  ^frovtrtf  etc  Amneidam,  ITST and  1780,  Leghorn,  1S4B^ 
alllnSvo. 

■*  Or  Venaladn,  i^.,  the  fbur  oonmgatlona  of  Oarpentraa,  Avlg- 
QOn,  IJale,  and  CavalUon.  See  Skm*  Batlamtd,  etc.,  Angnon, 
1767,  AIx,18&^8ra:&derlMmtotfbniAi^  etc,  im  Sederteto- 
ImA  SegaUm,  1760-1782,  both  at  Amsterdam,  and  In  Sro. ;  Seder 
,aiifaMCmi,  etc.,  ATlgnon,  176ft;  Seder  iHa  yomftamr,  1766,  and 
Seder  BaatkmmtJt,  1768,  both  at  Amsterdam,  and  all  three  In  4to. 

"  It  oiuht  not  to  be  omitted  that  In  the  old  ProTencal  rltoal 
andthe  South  Aiubl&n  there  are  aeTeral  points  of  oontaetezlM- 
Ing.  A  teacher  or  teacheiB  most  bava  ooma  fhnn  the  one  oonii- 
tE7  and  settled  In  the  other.  We  will  give  but  one  exam|da.  The 

phrase,  nSj'm  H'SiSdW^  KSnpDT  n'3'333  which  occna 
In  the  PatSMhtgen  (on  Geoeels  IL 1),  by  an  anonrmons  author,  and 
pabllshed  bj  Dr.  Nathan  Adler.  and  which  the  editor  modestly 
saya  he  has  not  saeoeeded  In  finding.  Is  in  reality  to  be  found  la 
the  serrloe  of  the  Bo*Kc£no(K,  both  In  the  old  Provencal  Mahaor 
(Camb.  US.  Add.  752,  leaf  20»;  only  that,  instead  ofKVljAl. 

it  reads  KItnDD  rt*31)  and  in  that  of  Yemen  (Gamb.  MS.  Add 
1200,  leaf  <2b),  though  in  no  other  w  Ikr  as  we  know. 

t*  Jfafaor.  Pesaro,  1620,  Augsburg.  1686,  Veolea,  1H7,  all  In  ftUoi 
6  volaTXondon,  ISOT,  1824,  iral,  etc,  Sro. 

u  Jrateor.3  Vols..  Snldiaoh,  17H,  folio.  _ 

" Theae dlflbreneee show  themaelTea  flnt  In  the  piarar  "B 
erekh  apparlm  "  In  the  serrloe  for  Uoodar  and  nran^r. 

n  Odnwio  der  SfmmAm  AndaM,  etc,  0619 ;  atderOiabtdak. 
•Mq  both  at  BaioDaig,  and  in  Sn, 
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neoeflsitated  his  withdraval  from  Rome  (to  which  he 
had  meanwhile  returned)  to  Milan,  where  he  assumed 
the  functions  of  a  secular  priest,  and  in  1813,  throueh 
the  influence  of  Moizi,  was  made  custodian  of  the 
AmbrosiaQ  Ubrary.  He  now  threw  himself  with  char^ 
acteristio  energy  and  seal  into  the  business  of  carefully 
exploring  the  numeioos  iztd  valuaUe  MSB.  committed 
to  lus  onarge,  and  in  the  oonrae  of  the  next  nx  years 
was  aUe  to  restore  to  the  worid  a  onurideniUe  nnmber 
of  long-lost  works.  ^  "With  the  full  approval  of  all 
concerned  he  now  withdrew  from  his  connection  with 
the  Sodety  of  Jesus,  and  in  1819  he  was  invited  to 
Rome  as  chief  keeper  of  the  library  of  the  Vatican. 
Soon  after  his  installation  there  he  found  the  palimp- 
Gest  from  which  he  edited  the  DeRqjvblica  of  Cicero; 
this,  probably  the  most  important  work  of  his  life,  was 
followed  by  the  publication  of  a  rast  number  of  aag- 
mente  of  Ureek  and  Latin  fathers  and  historians.  In 
1833  Mai  was  transferred  from  the  office  of  Vatican 
librarian  to  that  of  secretary  of  the  congiegaUon  of  the 
Propa^da ;  on  Febroaiy  12, 1838,  he  was  rused  to 
the  dignity  of  oardioaL  Li  wis  rMik  he  sacoessfnlly 
disdia^^  the  timctions  of  prefect  of  the  congregation 
for  the  superviuon  of  the  Oriental  press,  prefect  of 
the  ooDgregation  of  the  oonndl  of  Trent,  and  cardinal 
librarian  of  the  Roman  Church.  He  died  at  Castel- 
gandolfo,  near  Albano,  on  September  9,  1854,  be- 
queathing his  valuable  private  library  at  half  its  esU- 
mated  vuue  to  the  Vatican,  the  proa«ds  to  be  applied 
to  the  rdief  of  the  poor  of  his  native  village. 

To  the  period  of  Ui  liilsnew  activity  bel<Hig  Jf.  T.  dee- 
ronw  (niim  oruUomm,  pro  Seauro,  pro  TnUia.  pro  Flaeeo,  par- 
te* inuditm  (1814,  from  a  ^impeeat containing  the  poeiasoC 
Seflollna) ;  Jf.  T.  Cicenmu  tnum  oraiumm  in  Clodjaw  ^  Ctt- 
rioMn,  do  tern  aUeno  MiUmi*,  de  rega  Alexaadrtno,  fngmenta 
iHtdita  (1814,  from  a  HS.  containing  a  Latin  tianuatton  of 
the  Acta  of  the  conncU  of  Chaloedon) ;  Jf.  Com.  fhxUotiu 

ra  huditoj  am  ^istoUt,  Htm  iiudUis,  Anionini  PU,  Jforei 
rlU,  Imcu  Vtri  H  Appitmi,  neaum  aUontm  teUrmm  frmg- 
■mnMi  (1815);  portions  of  eightspeechee  of  QnlntOBAnrelins 
^TDnucho^  nngments  of  Plautua,  the  oration  of  laseos 
De  hereditftto  CUmymi,  the  last  nine  books  of  the  AnHqnitiaa 
of  DionyBlos  of  HalicanuMos,  and  a  n amber  of  other  edi- 
torial labors.  Jf.  TtdlU  Oteenmit  d»  S^tMiea  turn  mipertmU 
appeared  at  B<n»e  in  1822 ;  Beriptonm  Vetenm  nova  eoUtetio, 
*  VtOieam*  eediabnt  edits  (10  vols.  4ti>),  In  1885-38:  CImA- 
coTvm  Aaetonm  CoUe^io  »  VaiieaMt  codieifriu  edUa  (10  toIs. 
8vo)  in  1828-38 ;  ^iaU^um  AMumum  (10  vols.  6to)  In  183»- 
44;  and  Painm  nova  BHAwtiuea  {Q  vols.  4to)  in  1845-68. 
His  edition  of  the  celebrated  Codex  VtUicamita,  oompleted  in 
1838,  bat  not  pnblished  (ostensibly  on  the  groond  of  inao- 
euractes)  till  foar  years  aftur  his  death  (1858,  6  vols.  4to), 
i»  DosatiafiMitory  and  has  been  taperseded  by  the  snbsequent 
magnidcent  edition  of  Vercellone  aad  Cona  (Borne,  1868), 
which  in  tarn  leavesmnch  tobedeelred.  Oeoerally  speak- 
ing, it  may  be  said  that  theserrices  rendered toscholusbip 
by  Mui  (great  though  they  wore)  were  merely  those  of  a 
laborious  and  persevering  pioneer ;  as  ^  textual  critic  he 
does  not  rank  high,  either  for  sagacity  or  for  aocnraoy. 

MAIA  was  the  eldest  and  fairest  of  the  Pleiades,  the 
seven  diiughtera  of  Atlas  and  the  Oceanid  Pleione. 
Her  name  marks  her  as  the  "fruitful  mother";  and 
the  seven  sisters  have  no  individuality  except  w  the 
mothers  of  famous  fomitiea.  They  were  all  bom  on 
Mount  Cyllene  in  Arcadia,  and  are  sometimes  called 
nountun  goddesses.  In  a  cave  of  Oyllene,  in  the  dark- 
ness of  night,  Maia  became  by  Zeus  the  mother  of  the 
god  Hermes.  Maia  bears  one  of  the  most  characteristic 
names  of  the  Phiygian  mother,  Cybele  or  ]^Ia,  the  god- 
dess whose  home  IS  on  mountains  and  in  caves;  and  in 
a  common  class  of  votive  rciie&  Hcrmes-Cadmilus  is 
represented  as  a  youth  bearing  a  vase  standing  beside 
the  throne  on  which  Cybele  sits.  Maia  was  also  an 
epithet  of  the  Bona  Dea,  who  is  a  form  of  Cybele,  in 
Rome.  See  Conze,  *'Heimes-Cadmil(»,"  in  Arek. 
Zto.,  1880. 

MAIDENHEAI),  a  munidpal  borough  and  market- 
town  in  Bericshire,  England,  in  the  diocese  of  Oxford, 
22^  miles  from  London,  13}  from  Reading,  and  6  from 
Windsor,  tt  was  formeny  called  Jfou&nAyt&e,  a  wharf 
for  timber  and  a  wooden  bridge  acTOBB  the  Thames  having 


IDSTONE. 

existed  there  from  veiy  esr]y  times.  In  1352  Edward  ' 
IIL  incorporated  a  guild  to  keep  the  bridge  in  lepair. 
In  1400  the  duke  of  Surrey  and  the  followers  of  Riohaid 
n.  held  the  bridge  against  the  new  king,  Heniy  IV., 
and  at  nightfall  made  good  their  retreat.  In  Joly,  1647, 
a  meeting  took  place  at  the  Greyhound  Inn  between 
Charles  I.  and  his  three  children.  Jhe  churdi  dedi- 
cated  to  St.  Andrew  and  St.  Msnr  HamAslenOi  was 
originally  founded  by  Margaret  of  France  m  12TO,  and 
it  was  rebuilt  on  the  same  rite  in  1724 ;  but  in  1826  it 
was  entirely  taken  down,  and  a  new  church  was  erected 
at  the  cast  end  of  the  Hi^h  StroeL  A  ohuroh  dedicated 
to  Sl  Luke  was  erected  m  1867,  and  enlu-ged  in  1869. 
The  town  contains  a  small  town-hall,  a  large  hall 
recently  erected  for  concerts  and  lectures,  achoola.  alms* 
houses,  and  Roman  Catholic,  Wesleyan,  and  BapUst 
places  of  worship.  There  are  numerous  charities  for 
the  education  and  nuuntenanoe  of  poor  persons.  The 
principal  trades  are  in  malt,  meal,  and  timber.  A  fine 
stone  oridge  across  the  Thames  was  erected  at  a  cost  of 
£20,000  in  1772,  ocmneoting  Bericshire  with  Buddnc;- 
ham.  The  scenery  around  Maidenhead  is  ertremev 
pioturesque,  and  asvenl  noUemen'i  seats  an  in  the 
neighboniood.  Popolation  in  1871,  6173:  in  1881, 
8219. 

MAIDSTONE,  a  municipal  and  pariiamentaiy  bor- 
ough, and  the  county  town  of  Kent,  E^land,  situated 
almost  midway  between  London  and  Dovet.  It  Ues 
principally  on  the  eastern  bank  of  the  river  Medwa^, 
the  modem  part  spreading  over  the  western  slopes  of  a 

Sioturesque  valley,  which  is  intersected  and  environed 
y  orchards  and  hop  gardens.  Although  antiquaries 
have  ooiiiectured  that  Maidstone  was  a  militaiy  station 
of  the  Romans,  fow  Roman  remuns  have  been  found 
in  the  neighborhood.  The  Saxon  spelling  of  the  name 
was  Medwegatun,  "Medway's  town."  The  manor, 
valued  in  Domesday  Book  at  £35,  lOs.,  had  from  a  veiy 
eariy  period  belonged  to  the  see  of  Canterbuiv.  Arch- 
Inshop  Boniface  in  1260  e^blished  a  hospital  here  for 
I>ooT  pilgrims,  the  chapel  gf  which,  with  modem  addi- 
tions, is  agun  used  for  public  worship.  The  parish 
church  of  ot.  Mary,  which  had  existed  from  Numan 
times,  was  demolished  in  1395  by  Archbishop  Conrte- 
nay,  who  erected  on  the  rite  thereof  the  present  ohnrdi 
of  All  Saints ;  he  also,  9/t  a  short  distuice,  founded  a 
college  of  secular  canons,  the  ruins  of  which  are  an  tn- 
terestang  spedmen  of  14ui  century  architeotmv.  Frcm 
die  reign  of  John  until  the  BefonnatioB  Uie  aroh- 
bishops  had  here  a  residence,  at  which  Staffi}rd  and 
Courteuay  died ;  but  the  existing  building  known  as  the 
palace  dates  chiefly  from  Elizabethan  times.  The 
rectory,  with  the  manor,  passed  into  lay  hands  at  the 
ReformaUon;  and,  having  been  a  perpetual  curacy  for 
three  hundred  and  twenty  ^ears,  the  Uving  became  a 
vicarage  in  1866.  All  Sunts  is  one  of  the  Ia^;est  parbh  . 
churches  in  the  kingdom,  and  contains,  besides  many 
excellent  monuments,  the  richly  carved  sedilia  and  the 
twenty-eight  oak  seats  used  by  the  collegiate  priests. 
The  parish  has,  since  1837,  been  divided  into  nine 
ecclesiastical  districts,  each  with  a  church.  The  gram- 
mar school  was  founded  in  1549^  and  endowed  with  the 
estates  of  the  local  CortHis  Ghnsti  fratttuity,  then  dis- 
solved; the  hall  in  ynxith  the  guild  assonbled  still 
remains.  Broaddoth  and  linen  thread,  introduced  by 
Dutch  settlers,  were  at  one  time  manufactured  hm; 
but  brewinit  and  papermaking  have  long  mpersadad 
these  iDdubtrtcs.  Of  the  baigea  trading  on  the  Mad- 
way,  about  sixty  belong  to  Maidstone  wharfingenL 
The  river  is  o'osHed  by  a  stone  bridfce  of  three  arches, 
completed  in  1879.  A  museum,  with  publio  libruy 
attached,  was  opened  in  ISiiS.  The  endowed  dxarities 
yield  an  annual  income  of  £3000.  Since  the  beginnii^ 
of  the  17th  century  the  Kent  assizes  have  generally 
been  held  at  Maidvtcna.  From  Saxon  times  down  to 
1830  c(»idnnned  malefisetoiB  were  ezeeated,  and  all  tiie 
great  county  meetings  were  held,  on  Banenden  Heath, 
a  oommcm  situated  about  a  mile  northeaat  of  the  town, 
and  neently  cneloied  by  the  oorporation.  The  area  of 
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the  manicipal  boroueh  is  4,008  acres,  of  the 
parliamentary  borough  4,576  acres.  The  popu- 
lation has  steadily  increased  during  the  present 
century;  in  1801  it  was  S,027»  in  1881,  29,632. 

With  general  histpry  Maidstone  has  been  in- 
timately aasooiated.  Wat  Tyler  broke  into  the 
prison,  liberated  John  Ball,  the  rebel  preacher, 
and  committed  other  depredations.  Several  of 
the  leading  infaabitents  joined  Jack  Cade's 
rising.  Sir  Thcnnaa  Wyatt,  who  resided  at 
Allington  Castle,  now  an  ivy-clad  ruin  a  inile 
and  a  half  north  of  the  town,  raised  the  standard 
of  rebellion  at  Maidstone  on  25th  January, 
1554.  As  a  punishment  for  their  complicity 
with  Wyatt,  the  burgesses  were  for  the  next 
five  years  deprived  of  their  charter  of  in- 
corporation. The  rising  of  the  Kentish  royalists 
in  1648  collapsed  at  Maidstone,  where,  on  the 
Ist  o|  June,  Fairfax,  after  five  houis'  obstinate 
fighting,  captured  the  town  at  midnight. 
Anciently  governed  by  a  portreve,  Maidstone 
was  first  incorporated  by  £^ward  VI.,  and 
sii^se  the  beginning  of  Elizabeth's  reign  it  has 
sent  two  representatives  to  parliament.  Andrew 
Broughton,  one  of  its  mayors,  as  clerk  of  the 
court  which  tried  Charles  I.,  read  the  fatal 
seatenoe  to  die  king. 

See  Rassell'g  ffUtory  of  UaidtUme,  and  Foste's 
BiMtory  of  the  College  of  AU  Saint*. 

MAIHANSINH,  or  MYMBNBizro,  a  district  in 
the  lietitenant-govemorsbip  of  Bengal,  India, 
lying  between  28°  56'  and  25°  25'  N.  lat.,  and 
89'  43'  and  91°  18'  E.  long.,  with  an  area  of 
6,287  square  miles,  is  bounded  on  the  N.  by 
the  G&ro  Hills,  on  the  E.  by  Sylhet,  on  the 
S.  E.  by  Tipperah,  oa  the  S.  by  Dacca,  and  on 
the  W.  by  the  river  Jamun&,  which  separates  it 
from  Pabtia,  Bogra,  and  Bangpur  districts.  It 
is,  for  the  most  part,  level  and  open,  covered 
with  well-cultivated  fields,  and  intersected  by 
numerous  rivers.  The  Madfaupur  Jungle  is  a 
sli^tly  elevated  tract,  extending  from  we  north 
of  Dacca  district  into  l^e  heart  of  Maimansinh, 
almost  as  far  as  the  Brahmapntra ;  its  average 
height  is  about  60  feet  above  the  level  of  the 
surrounding  country,  and  it  nowhere  exceeds 
100  feet.  The  jungle  contains  abundance  of 
sdl,  valuable  both  as  timber  and  for  charcoal. 
During  the  cold  season  the  open  parts  of  the 
jungle  afford  grazing  grounds  for  cattle.  The 
only  other  elevated  tract  in  the  district  is  on 
the  southern  border,  where  the  Susang  bills 
rise.  They  are  for  the  most  part  covered  with 
thick,  thorny  jungle,  but  in  parts  are  barren  and 
rocky.  The  Jamun&  forms  the  western  boundary 
of  Maimansinh  for  p  course  of  94  miles.  It  is 
navigable  for  lar^  boats  throughout  the  year  ; 
and  daring  the  rainy  season  it  expands  in  many 
places  to  D  or  6  miles  in  breadth,  overflowing  a 
considerable  {mrtion  of  low-l^ing  land.  The 
Brahmaputra  enters  Maimansinh  at  its  north- 
western comer  near  Kar&ibari,  and  fiovra  sontii- 
east  and  south  till  it  jmxm  ^e  MeghnA  a  little 
below  Bbairab  B&zAr.   The  gradual  fcnmatioo 


of  charg  and  bars  of  sand  in  the  upper  part  of  \t& 
course  has  diverted  the  main  volume  of  water 
into  the  present  channel  of  the  Jamun&,  which 
has  in  consequence  become  of  much  more  im- 
portance  than  the  Brahmaputra  proper.  The 
MeghnA  only  flows  through  the  aouuieast  portion 
of  we  district  lor  a  short  distance.  Hie  eastern 
and  southeastern  parts  of  the  distriot  abound  in 
marshes.  The  wild  animals  include  tigers, 
leopards,  deer,  bears,  elephants,  and  an  occa- 
sional rhinoceros.    Small  game  is  abundant. 

The  census  of  1872  returned  the  population 
of  Maimansinh  at  2,349,917  (males,  1,1^7,962  ; 
and  females,  1,161,955), —  Mohammedans  num- 
•bering  1,519,635  ;  Hindus,  817,963  ;  Christians, 
124.  Of  aboriginal  tribes  the  most  numerous 
are  the  Haiongs  (24,936)  and  G&roe  (10.997). 
The  semi-Hinouized  aborigines  number  in  all 
205,592,  of  whom  more  than  one-half  are 
Ghandftls  (123,262)7  the  most  numerous  caste  in 
the  district,  employed  as  onltivators,  flslwrmen, 
laborers,  and  menial  servants.  Among 
caste  Hindus,  Brfthmans  number  38,414.  Five 
towns  contain  upwards  of  5,000  inhabitants  ;  — 
Maimansinh  or  Nasir&b&d,  10,068;  Jamalpur, 
14.302;  Kisoriganj,  13,637;  Sherp6r,  8,016; 
and  Dhanikhola,  6,780.  Ulikandi  or  Bhairab 
B&z&r,  although  wit^i  only  a  population  of  1,500, 
is  the  most  important  commercial  mart,  with  a 
large  trade  in  jute  and  a  well-snpplied  cattle- 
market.  Rice,  of  which  three  crops  are  raised 
annually,  forms  the  staple  food  crop  of  the 
district:  Other  agricultural  products  are  wheat, 
oats,  maize,  pulses,  linseed,  mustard,  Ul^  indigo, 
tobacco,  sugar-oane,jDifn,  and  jute.  The  last  con* 
stitutes  the  chief  commercial  staple.  Maimansinh 
suffers  oooasionally  from  blights  and  floods,  but 
never  to  any  serious  extent.  The  ch\ef  imports 
are  piece  goods,  raw  cotton,  wheat,  betel  nuts, 
chillies,  sugal',  and  cattle ;  the  exports  consist 
of  rice,  jute,  indigo,  reed-mate,  hides,  brass  and 
copper  utensils,  ^eese,  gM,  etc.  Tobaoco  and 
muslins  are  also  exported  to  a  small  extent. 
Besides  a  little  muslin,  the  only  manufactures 
are  coarse  silk  cloth,  sitalpati  mats,  cheese,  and 
ghi.  Apart  from  the  rivers,  means  of  communi- 
cation are  afforded  about  146  miles  of  good 
and  124  miles  of  in^rior  roads.  Although  the 
general  revenue  (£166,938  in  1880-81)  has 
more  than  doubled  in  seventy-five  years,  the 
land  revenue  has  remained  abnost  stetionaiy; 
in  1880-81  it  was  only  £75,226,  excise  amount- 
ing to  £23,652,  and  stamps  to  £48,680.  Edu- 
cation in  1872-73  was  afforded  by  173 
state-supported  schools  attended  b^  6.372 
pupils,  besides  71  unaided  schools,  with  2,425 
pupils.  Except  towards  the  close  of  the  rainy 
season,  the  climate  is  fairly  healthy.  The  aver- 
age annual  rain&U  is  105  inches. 

MAIMBOUKG,  Louis  (1610-1686),  a  French 
historical  writer,  was  bom  at  Nancy  in  1610. 
At  the  age  of  sixteen  he  entered  the  Society  of 
Jesus,  and  after  completing  his  theological 
studiM  at  Rome  he  became  a  classical  master 
in  the  Jesuit  college  at  Rouen.    He  afterwards 
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deToted  himself  to  preaobing,  bnt  with  only 
moderate  auooeas.  After  having  taken  some 
part  in  minor  oontroversies  he  threw  himself 
vith  energy  into  the  dispute  which  had  arisen 
as  to  the  Gallioan  liberties;  for  his  TraM 
hiatorigtte  mr  let  pr^gatives  de  VEglUe  de 
Some  (1683)  he  was  by  command  of  Innocent 
XIi  expelled  from  his  order,  bat  rewarded  by 
Lonis  XIV.  with  a  reeidenoe  at  the  abbey  of  St. 
Viotcff,  Paris,  and  a  pension.  He  died  <m 
August  13,  1686.  His  numerous  works  (ex- 
haustively enumerated  in  the  JSiographie 
Oinirale^  molnde  histories  of  Axianism,  the 
ioonoolastio  oontrorersy,  the  Greek  schism, 
Ladieranism,  Calvinism,  and  of  the  pontificates 
of  Leo  I.  and  Gregory  I. ;  they  are  mere  oom- 
pilations,  written  indeed  in  a  very  lively  and 
attractive  style,  bat,  inaoourate  Ihronghout,  and 
wherever  matters  of  ccmtroversy  are  touched  on, 
■pecially  untnistwortfay. 

MAIMONIDES  (1185-1204).  Among  the 
great  men  to  whom  Mohammedan  Cordova^  has 
given  birth  —  and  these  are  not  a  few- — the 
greatest  is  unquestionably  Rabbenu  Mosheh  b. 
Ifoimun'  Haddayyan.*  Like  the  lives  of  so 
many  great  men,  that  of  this  "  last  of  the 
Geonim  as  regards  time  and  the  first  of  them 
as  regards  worth"*  is  surrounded  by  a  halo  of 
fables,  some  of  which,  though  fiotitioua,  are  in- 
■tnictive  in  maay  respects,  whilst  othere  are 
telling  in  dramatic  elEeot  and  touohlng  in  the 
extreme.  Some  of  these  febles,  however,  are 
merely  amusing,  whilst  others  are  simply 
ridionlotts.*  The  present, article  confines  itself 
to  &cts  and  a  few  criticisms  founded  on  them. 

Rambam,"  or  Maimonides,  was  bom  March 
80,  1185,  and  died  at  Cairo,  December  IS, 
1204;  consequently  he  did  not  quite  attain 
tiie  age  of  seventy,* — a  short  space  of  life, 
when  we  take  into  consideration  all  the  work 
he  did  fur  his  contemporaries  and  a^l  the  works 
he  left  to  posterity. 

like  many  o^er  great  and  oonsinentions 
rabbis  of  all  times,  who  ooiuidered  it  a  sin  to 
ruake  of  religious  learning  a  means  of  gaining 
bread,  Maimonides  adopted  the  medical  pro- 
fession.  That  he  most  have  grestly  excelled  in 

SI  Henoe  h«  Is  e»ll«d  "  Al-Eortnbl  •»  (uid  not  al-Kordovl,  or 
kordoTl)  by  Ai»ble  writer.  Md  "HMMphardi"  bj  Um- 
I  (pr^ftoe  to  Mithneh  TbniA). 

a  From  the  laltUIi  of  hu  name,  vlth  *■  &  **  (tor  **  Babbenn  ") 
in«flsod,Mid  bU  tether's  name  with  **B"  (tor  sod  of)  pi«- 
•  •  •  * 

flindjthe  Jmn  call  Urn  BaMBaM  ;  amOBR  Chrlsttsns  he  Is, 
mote  A-«eo,calIed  MntamOdea,  from  hU  fiiuer^  name  Maimun 
mMatmm. 

•  See  end  of  the  oommenUry  on  the  MWuuh  ("  Ani  Mo4heh 
bar  Matmun  BaOdayjfan  "). 

•  Bo  Maimonides  Is  designated  to  the  temoos  Enbooet 
Abram  (or  Yeda'yah  Happenlni  Bedensl,  i,  e.,  of  Beilers)  at 
the  end  of  hts  BeJUnalh  Ofam. 

B  M^hoeTer  Irishes  to  know  mora  of  these  fables  mar  Krattfr 
his  desire.  If  he  knows  Rabbinlo,!^  reading  Ibn  Yahya's 
ShtOskektk  HaJdcabbalah  ;  If  he  anderstands  German,  by  read- 
ing Jost's  OtKMcHU  ;  and  If  he  undersUnds  only  English,  by 
reading  Benlscb,  Too  Lecture;  ete.,  London,  18(7,  8to. 

•  Note  at  the  end  of  the  author's  commentary  onT.B,,  Jb»A 
Baa^umah,  1^  hia  grmndwHi  B.  David  (HaAeMtioH,  11.,  p.  W). 


it  is  not  merely  known  by  die  medical  works  fas 
composed,  but  is  best  testified  to  by  the  fact 
that,  although  a  Jew  (and  times  and  the 
ooontiy  he  lived  in  were  certainly  not  mof* 
tolerant  llian  ouie),  he  held  die  looiative  and 
important  office  of  ooorfc-phyaioian  to  Stiadia  of 
Egypt. 

MaimonideB  was  mastw  of  Greek-AialHO 
philosophy,  as  may  be  seen  txom  his  TtchtUeai 
Terma  ff  Logic^'^  his  Ouidet  and  his  other 
woi^s.  That  be  was  a  madiematician  and 
astronomer  of  no  mean  standing  appears  from 
the  Maamar  Ma'ibbur  *  (calculations  of  the 
calendar,  whioh  he  wrote  at  the  a^e  of  twenty- 
two),  the  SUekAolh  JCidtkuh  Mahodeth  (in 
the  book  Zemannim  of  the  Miahneh  ToraK^ 
and  the  commentary  on  T.  Roeh  MoMhanaK. 
That  he  was  a  great  Talmudist  we  know  from 
his  oommentaiy  on  the  Mithnah  and  his  oKrf'^ 
cmwrs  the  JfikAneA  Torah*  That  be  was,  as 
philosopher  and  theologian,  a  profound  thinker, 
we  know  from  his  Chiide  the  Perplexed  and 
his  other  works.  To  sum  up  in  a  few  words  the 
merits  of  Maimonides,  we  may  say  that,  with  all 
the  disadvantages  of  the  times  in  which  he  lived, 
he  was  the  greatest  theologian  and  philosopher 
the  Jews  ever  produced,  and  one  of  die  greatest 
the  world  has  seen  to  this  day.  As  a  religiooa 
and  moral  character  he  is  equaled  only  by  a  few 
and  surpassed  by  none. 

The  works  of  Maimonides  were  composed  by 
him  pardy  in  Hebrew  and  partly  in  the  Temaooln 
Arabic, — a  portirai  of  the  latter  being  translated 
into  Hebrew  by  himself. 

1.  Works  compoied  by  MaimotUdet  in  Mebrete, 
1.  Miahneh  Torah^  i. the  systematio  codifi- 
cation of  the  whole  of  the  Jewish  law,  as  it  is  to 
be  found  in  the  Bible,  the  MisAnaht  Toatphta, 
MekMUa,  Sipkra,  Siphre^  both  Talmvdim^  tiie 
Sheelioth^  Salakhothy  Qedolotht  the  Jiesponsa 
of  the  Geonim^  the  Milekhotk,  Hah  Al-pheH^ 
etc.  This  work  is  drawn  up  in  fborteen 
(  "*^Tad)  books,  widi  a  view  to  which  Caot 
uid  to  the  author's  name  {MoaheK^  admiriiy 
and  grateful  posterity  called  it,  fnnn  Deut, 
xxxiv.  12,  Sayyad  ScthazakaT^—v,  title  whidi 
has  eclipsed,  if  it  has  not  actually  superseded,  that 
given  to  it  by  the  author  himself.  Great  has 
been  die  success  of  diis  wo^  If  liaimonidee 
has  not  succeeded  in  superseding  by  it  die 
Babylonian  Talmud  (as  some  think  was  lus 
purpose  *),  he  has  certainly  succeeded  (proba- 
bly against  his  will)  in  making  (tf  it  a  seoond 
Talmud  of  Babylon  in  the  Talmodio  aoceptadcm 
of  this  term.  ^  *  The  Mishmh  Torah  has  beoome 

1  This  work  was  translatwl  frmn  Uie  Aiablo  Into  Bebraw 
by  B.  Uosbeh  Ibn  Tlbbon,  and  printed  for  the  first  time  ai 
Venice,  IGCO,  4Io.  The  third  edlUon  (Frankfort-on-Uie-Odar. 
1701, 4to>  has  a  oommenury  by  ICendelasobn. 

>  Bee  the  eolleatlon  iX&ere  ffaJbAamfm  (Hets,  184ft,8To),p.n. 
The  translation  U  by     Mosheb  Ibn  Tlbbon. 

•  Lnssatto,  lOnm  MmM.  01^  VI,     i  *  T.  fi.,  AyaJMrto,  Sla. 
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an  arena  of  endlen,  thon^  lutj^ilj  bloodlen, 
stoife.  It  is  to  dik  day  a  plaoe  of  tournament 
for  all  Talmndists.-  The  hondreds  oS  folios  on 
Babbinio  literatore.  written  sinoe  the  anther's 
time,  oonstantly  dxmw  the  .Rambam,^  naturally 
CT  artsfioiallj,  hito  the  disonsaions  they  oontun. 
To  dear  np  a  diffioult  Itambctmy  or  to  answer 
a  Rambam**  t*.  e.y  to  remove  an  apparent  diffi- 
oulty  in  the  Miahneh  Tortxh^  is  the  great  test  of 
the  fltnees  ox  learning  of  a  rabbi  to  this  day. 
IfOTeorer,  all  Se[diaradim  hare  received  its 
dietOy  thongh  only  cum  grano,  whilst  the  oongre- 
gations  of  Arabia  (as  those  of  Yemen  and  others) 
not  only  live  abeolutely  aooording  to  its  teach- 
ings, bat  hare  acitnally  neglected  the  study  <tf  the 
TalmtuUm  thraogfa  it.  The  work  itself  is  to  be 
found  in  MS.  in  nomerons  libraries  (probably  one 
ol  the  oldest  MSS.  lying  in  the  Universi^  Library 
of  Cambridge,  Add.  1664).  Printed  editions 
aro  also  nnmeroaa,  some  wilboat  **Btriotarea  *' 
^ITatMgoth)  and  withoat  a  oomraentaijt  others 
with  the  "striotares"  of  the  great  rabbi'  of  the 
little  town  of  Peeqaiers  (in  Provence),  others 
with  oommentuioi  vailing  from  foor  to  eig^t, 
and  even  more.  The  earliest  edition,  wluoh  has 
neilber  plaoe  nw  date,  appeared  somewhere  in 
Italy,  abont  1480 ;  the  second  at  Sonoino,  1490 ; 
the  third  at  Oonstantinople,  1509;  the  fonrth, 
fifth,  sixth  (witii  the  S^her  Mdmmievotht 
eto.),  and  seventh  editions  at  Venioe,  1524, 
1550,  1650-61,  and  1574-76  respectively ;  the 
eighth  (with  the  Antiehrutiana)  at  Amsterdam, 
1702-8,  all  in  folio;  the  most  recent  and  in- 
oomplete  edition  being  Uiat  of  Leipsio,  1862, 
8vo,  The  JfiiAneA  Torah  stands,  and  has  stood 
§m  centuries  even  among  non-Jews,  in  such  re- 
ipeot  that  "parts  of  books"  {Halak/ioth)  have 
been  rendered  into  other  languages,  notably  into 
Latin.  Extraots  from  this  work  have  been 
translated  into  English  by  the  late  H.  H.  Ber- 
nard of  Cambridge  (Cambridge,  1882,  8vo)  and 
B.  Sdoweyoiik  of  Pbland  (London,  1868,  8to). 

2.  Commentary  on  the  treatise  ot  Roah 
Sa$»hanah  aoccwding  to  the  Babylonian 
Talmud.  We  know  bom  Ifaimonides  himself 
that  he  commented  on  almost  the  whole  of  the 
second,  third,  and  fourth  Sedarim  and  on  one 
treatise  (^Mullin)  of  the  Efth  Seder  of  the 
Babylonian  Talmud.  But  of  all  this  none  bat 
his  Jioth  McashanaA  has  been  preserved.  This 
commentary  is  extant  in  foor  MSS.,  one  of 
which,  however,  is  a  mere  transcript,  whilst  two 
of  the  others  are  imperfect.  The  only  edition 
existing  (MalManoHf  ii.,  p.  61,  etc)  is  from 
tiieee  imperfeet  MSS.    The  one  perfect  Ma 

I  Bothlivork  !■  eommoDlr  aad  aqiMtiUr  called  from  tlw 
Mtthor^Mtn*. 

•   •  •  « 

•  je.  Abfnkam  Sat  DaHd  {Rahad}  m*  tha  snthar*!  oon- 
toBipMBir  Mid  the  (Hilr  Utemr  nut  who  mr  0ODaMnd 
Ua.  MocffdlBf  to  bl:  owa  eoDMUoD. 


copy  known  to  ns  is  preserved  in  the  tTniTezrity 
Lilmiry  of  Cambridge  (Add.  494). 

3.  Some  of  the  nnmerous  letters  ascribed  to 
Maimonides.  These  are  inextricably  mixed  up 
both  with  letters  written  by  him  in  Amino  and 
translated  by  others  into  Hebrew,  and  with 

letters  addreraed  to  him  by  others. 

4.  Religions  poetry.  There  is  a  abort  Ht- 
argioal  piece  (it  is  rerated  on  the  first  day  of 
New  Year  by  the  Arabio-speaking  Jews  of 
Algiers,  Tunis,  eto.)  which  begins  Mth  Shd'are 
jRatzony  and  whi<^  bears  tiie  acrostic  Ani 
Moahek  biribbi  Maiman  Mtasak,  It  is  an 
***  Aleedtth*'  Bnt  becaose  there  is  a  oomposi' 
tion  of  the  same  nature  and  beginning,  bat  of 
greater  length  and  by  another  anth(»  (Abbas 
Yehudah  Shemuel),  this  is,  in  oontradiBtinotioQ, 
called  Akedah  Ketannah.  Sinoe  the  name  of 
Mosheh,  however,  is  common  among  all  Jews 
and  that  of  Maimon  among  those  of  the 
Maghrib  (see  Scbiller-Ssiaeasy's  Cambridge 
Caialogtte  qf  the  Jffebrete  JfofMwep^te,  ii.  p. 
28,  note  2),  this  little  poem  may,  perhaps, 
belong  to  another  (and  inferior)  rabbi  of 
this  name.  If  it  really  does  belong  to  our 
Maimonides,  we  have  a  key  to  his  contempt  i<a 
the  liturgical  poets.'  Being  a  poor  poet  him- 
self, he  judged  them  by  his  own  merits,  or 
rather  demerits. 

II.  Wbrkaeon^^oBedbyMaimotUdeBinArabto. 

1.  The  commentary  on  the  whole  Jfiahnah. 
The  author  began  this  work  whilst  yet  in  Spain, 
oontinned  it  on  bis  flight  through  Morocco, 
and  finished  it  at  his  ease  at  Foatat  (Cairo). 
The  merit  of  this  work  is  that  the  autbor  ex- 
pluns  tiierein  the  Mishnah  in  a  very  lucid  and 
brief  way ;  and,  hanng  privately  digested  the 
Talmudioal  oontroverries  regarding  each  para- 
graph, he  gives  the  result  of  it  in  the  deoision  of 
tiie  HcUci&uih,  But  this  work  has  also  its  de- 
merits. (1)  It  is  occasionally  incorrect  in  itaelf. 
(2)  Being  to  most  Talmndists  accessible  only 
in  a  translation,  which  they  cannot  gauge,  the 
smallest  clerical  error  produces  confusion.  (3) 
Nor  were  all  these  transUtton  equally  qualified 
for  thmr  ta^.  Some  were  ^ood  TalmacUsto,  but 
indifferent  Arabic  scholars;  some  were  good 
Talmndists  and  good  Arabic  scholars,  but 
not  fine  Hebraists.  (For  the  translators  see 
Scfailler-Szinessy,  vt  mtprot  ii.  pp.  16, 17.) 

2.  The  S^her  Sammiavoth  is  a  preliminair 
to  the  author^  masterpiece,  the  Mishneh  ToraA, 
This  small  but  important  wcn-k  has  been  twice 
translated, — first  by  R.  Mosheh  b.  Shemuel  h, 
Yehudah  Ibn  Tibbon  (Tabbon?),  and  secondly 
by  R.  Shelomoh  b.  Yoeeph  Ibn  Aiyfib.  The 
former  translation  is  known  by  printed  editions* 

•  Sm  InlrodDOtlon  to  the  Setter  SawnUtvcik. 
«  Th«  am  edlthm  «ppMred  wlthou  i»UtM  antf  date,  bat 
Coutantiaepla  a1>ovt  UUt  4to, 
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and  the  Utter  by  MSB.  Ibn  Aiy{ib*a,  thongh 
less  known,  is  the  more  correot  translation. 
There  is  a  oopj  of  it  in  the  UmveiBity  Librazj 
of  Cambridge  (Adid.  G76,  2). 

8.  Bat  the  most  Important  end  moat  learned 
and  to  us  the  most  interesting  of  Maimonides's 
Arabic  works  is  the  Guide  of  the  Perplexed  (Daldlatu 
'1-H£irfn  in  Arabic,  and  Moreh  Hannebokhim  in 
Hebrew).  It  is  the  result  of  deep  research  in  Bible 
wd  Midrash  on  the  one  huid  and  in  Greek  philos- 
ophy, as  interpreted  bf  Aristotle  and  his  followers, 
together  with  Tarioos  lellgiouB  systems,  on  the 
other.  The  purpose  of  its  composition  and  publica- 
tion was  to  reconcile  Jewish  theology  with  refined 
heathen  philosophy.  Miumonides  deservedly  hold 
Aristotle  in  very  high  estimation ;  his  traducera, 
however,  said  that  he  placed  him  in  the  Quide  next 
to,  if  not  above,  Moses,  ^o  wonder,  then,  that  re- 
ligious Jews  of  a  certain  type  in  the  author's 
lifetime  took  offence  both  at  the  book  and  the 
anthor.  But  serious  warfare  broke  out  only 
.after  Maimonides's  death, which  raged  for  more 
than  a  full  century,  and  is  not  entirely  extin- 
guished even  at  this  day.  His  followers,  chiefly  in 
Provence  at  the  end  of  the  18th  and  titd  beginning 
of  the  14th  century,  some  of  whom  had  only 
eyes  for  the  master's  negations  and  none  tat  his 
fjBrmations,  declared  the  whole  history  of  the 
Bible  to  be  mere  symbolism.  Abraham  was,  ac- 
<iording  to  them,  the  Morphe,  Sarah  the  Hyle,  and 
so  ftvth.^  These  absurdities  were  considered  by 
the  religious  as  highly  breligions,  and  provoked 
active  opposition  and  even  excommun  Ication . 
These,  in  their  turn,  provoked  again  the  strong 
remonstrance  of  the  mf)derate  middle  party  and 
the  ultimate  excommonication  of  the  excommu- 
iiicators  by  the  excommunicated.  But  long  before 
that  time  the  Quide  had  been  publicly  burned, — an 
act  quite  un-Jewish,  but  in  unison  with  the  age 
which  had  more  faith  than  knowledge,  and  which, 
dwelling  in  dari^ness,  hated  the  light.  People  in 
our  days  cannot  understand  this ;  they  cannot  un- 
derstand the  fierce  opposition  to  the  Guide,  and 
much  less  the  attachment  to  it.  They  ask.  Is  this 
tiie  great  work  of  tiie  great  Maimon  ides  7  These 
explanations  of  Uie  Scriptures  we  have  long  ago 
outgrown,  and  the  philosophy  it  contains  is  not 
worth  mention  by  the  side  of  that  of  Schelling, 
Fichte,  and  Hegel  I  But  the  fact  is  that,  if  one 
wishes  to  form  a  proper  estimate  of  this  work,  he 
most  not  merely  read  it,  but  earnestly  study  it. 
Then  again,  its  contents  most  be  viewed  historic- 
ally, i.  e.,  both  in  connection  with  the  theological 
and  philosophical  systems  of  past  ages  and  with  the 
Influence  it  has  exercised  uninterruptedly  from  the 
time  of  its  appearance  down  to  almost  our  own 
days.'  Isolated  portions  of  it  may  have  become 
antiquated.  The  symbolism  of  the  Pentateuch  and 
the  meaning  of  the  words  of  the  prophetic  books 
and  Hagiographa  may  be  clearer  to  us  than  they 
were  in  the  author's  time,  by  reason  of  our  dis- 
coveries in  science,  our  progress  in  philolc^,  and 
our  knowledge  of  history.  Our  knowledge  of  Greek 
philosophy  may  be  much  greater  than  I^imonides's 
was,  owing  partly  to  our  acquaintance  with  the 
original  writings  of  Aristotle  and  others,  accessible 
to  Maimonides  only  through  a  translation  of  a 
translation,  and  partly  owing  to  our  collation  of 
numerous  MSS..  by  which  the  errors  are  rectified 

.  1  See  Sehlller-SzineHr,  Cataiogut,  etc.,  1.  p.  188.  notes  1  and  a. 

>  HoBM  Hendelssobn.  for  example,  beoame  one  of  ttte 
gnatest  phUosophera  uf  hU  dar  tbroogh  ■(ndjlng  tbe  Monk, 


of  the  copies  frcnn  which  the  first  translators  made 
their  version, —  a  rectification  by  which  parts  of  the 
foundation  and  of  the  superstructure  of  the  Moreh 
go  down  at  one  and  the  same  time.  But,  when  all 
this  is  oonsidered,  the  Quide  still  remains  a  great 
work,— a  prodoot,  indeed,  of  the  Middle  Agas,  but 
truly  imnmrtal.' 

4.  RewpwuA  and  other  letters  {Taiknatolh&itelotK 
ve-IggeroVi).  These  do  not  belong  uolnsiTely  to 
Maiimmidea.  The  first  editi<m  came  out  without 
place  or  datAi  but  at  C!<matantInople  about  lUO, 

folio.  , 

5.  J{MjNm«a(^ntedtiiid»tlie  title  An*  floAIor) 
tmuiklated  by  B.  Mradekhai  Tammah,  Amsterdam, 

1765, 4ta 

ni.  Workt  eompoud  by  Mainonidea  in  Arabic  and 
translated  into  Behrew  by  Himaelf. 

1.  The  commentary  on  the  Miahnah  of  the  whole 
Seder  Tohorolh.  As  is  well  known,  the  translation  of 
this  iSeder  has  been  hitherto  regarded  as  anonymous. 
But  the  writer  of  this  article  has  shown  in  the  Cam- 
bridge Catalogue,  ut  (ttpra,  ii.  p.  17,  note  2,  the 
high  probability,  amounting  to  a  moral  certainty, 
that  nobody  else  could  have  btfen,  and  that 
Maimonides  himself  must  have  been,  the  trans- 
lator of  this  Seder^  which  more  than  any  other  de- 
manded the  three  necessary  qualifications  of  a  good 
translator. 

2.  The  letter  on  the  sanctification  of  the  name 
of  God  (Iggereth  Soithemad  or  Ifaamar  Kidduth 
ffauhem).*  Althou|;h  the  proob  which  one  can 
adduce  for  tbe  translation  by  the  author  himself 
of  this  treatise  are  not  so  telling  as  those  in  the 
case  Just  mentioned  before,  the  moral  certainty  is 
not  less.  The  treatise  details  (1)  how  much  a  Jew 
may  yield,  and  how  much  he  must  resist,  if  forced 
to  embrace  another  religion,  and  (2)  that  Moham- 
medanism is  not  a  heathenish  religion.  It  is  gener- 
erally  held,  though  not  quite  conclusively  proved, 
that  Maimonides  wrote  this  treatise  pro  doinotua, 
he  and  his  family  having  been  themselves  forced  to 
embrace  Mohammedanism  during  the  persecution 
by  Ibn  Tamurt.  It  ought  to  be  borne  in  mind  that 
the  Jews  generally  look  up  Christianity  and  Mo- 
hammedanism as  having  each  taken  a  large  share 
in  their  mother's  (Judaism's)  inheritance,  and  that, 
whilst  the  former  looked  more  for  her  moral,  the 
latter  coveted  her  doctrinal  possessions.  Since 
morality,  however,  consists  more  in  negatives  than 
positives,  and  since  doctrines  are  more  openly 
challenged  and  openly  avowed  than  morals,  the 
Jews  have  always  manifested  less  repugnance  to 
profess,  under  pressure,  Mohammedanism  than 
Christianity. 

There  are  other  works  both  in  Hebrew  and  in 
Arabic  extant  by  our  author.  These  relate  mostly 
either  to  ritua^  affairs,  and  consist  of  letters  to 
various  rabbis,  and  colleges  of  rabbis,  notably  in 
the  south  of  France,  to  congregations  in  Yemen 
and  elsewhere,  or  to  medical  matters,  and  consist 
of  short  treatises,  such  as  aphorisms,  etc.,  but  do 
not  crane  up  in  interest  to  the  great  works  already 
named.  (8.  M.S.-a) 

t  This  bocA  was  UIl  within  ttw  last  fawTsais  known  onlr 

througb  the  timnslatlon  of  B.  Bhemual  b.  Yehndali  ZIb 
Tlbbon,  whleh  baa  been  printed  nomeroas  times,  tlie  cdWs 
prineepi  being  without  pUoe  or  date^  but'  Bmnewhere  in  ItiL^ 
(Bolosna?)  nfore  USu.  That  Is,  however,  also  another 
translation  from  olden  times  In  existenoe.  It  la  br  Uie 
famoiu  R.  Yehndah  Al-HarW.  and  has  been  edited  br 
Schlosabent  (1.,  London,  UU:  II.  and  ill.,  Vienna,  VflA  and 
1670  reepeonvelj,  all  In  Svo).  too  late  8.  uunk  has,  however, 
surpassed  In  oomotnesa  both  hla  predeoeseoTs  In  hia  Qidd/t 
det  Egartt,  which  contains  the  Arablo  orlgloal  with  a  hwMAi 
tranuatloB.  It  appeared  at  Parle.  18B6-66,  In  S  vols.  8m. 
«  See  Oetgu,  JVmm  h.  Mafmim,  Bieslau,  iSM,  8ve. 
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MAINE,  a  piovinoe  of  Fruioe,  wms  bounded 
OD  the  N.  bj  Normandy,  on  the  W.  bj  Brittany, 
on  the  S.  by  Anjoa  and  Tonraine,  and  on  the  E. 
byOil^anaia;  tAmoig  with  the  northern  part,  of 
Anjoa  it  is  now  represented  by  the  departments 
of  Sarthe  and  Mayenne.  Together  witl)  a  por- 
tion of  Perche  which  was  oonterminooa  with  it 
on  the  northeast,  and  the  ooontship  of  Laval  on 
the  west,  it  constituted  a  great  militaiy  govern- 
ment, of  wliich  Le  Mans  was  the  capital.  Before 
the  Roman  conquest  Maine  was  held  by  the 
Anlerci  Cenomani,  whence  probably  its  name. 
Le  Mans,  a  great  city,  was  connected  by  the 
omiqaerors  by  good  roads  with  Chartres,  Orleans, 
Vendftme,  Tours,  Angers,  Jnblains  (capital  of 
the  Auleici  Diablintes,  inhabiting  the  western 
portion  of  Maine),  and  S^es.  Under  the  later 
Cfesars  the  Cenomani  became  almost  indepen- 
dent, and  joined  the  Armorioan  republic. 
QiristiaDity  was  first  introdnced  in  tiie  8d 
century  by  St.  Julian,  first  bidiop  of  Le  Mans. 
Down  to  the  time  of  Hugh  Capet  the  bishops 
were  the  real  rulers  of  the  country ;  but  in  oon- 
seqnenoe  of  ^e  incursions  of  the  Northmen,  who 
came  ap  the  Sarthe  and  Mayenne,  the  erection 
of  strongholds  became  necessary,  and  Hugh 
Capet  made  the  oountship  of  Maine  hereditary 
in  the  person  of  Hngh  I.  One  of  the  descend* 
ants  of  the  latter.  Count  Herbert,  having  ac- 
knowledged the  suzerainty  of  WilUam,  duke  of 
Normandy,  the  people  of  Le  Mans  availed  them- 
selves oi  the  absence  <rf  the  Conqueror  in  Bng- 
land  to  rise  against  him,  and  were  ultimately 
SQOcessful  in  gaining  their  freedom.  Maine  be- 
came united  vrith  Anjoa  by  the  marriage  of  its 
heiress  witii  Fnlk  of  Anjou,  &ther  of  Geof&ey 
Hantagenet.  Heniy  II.  ot  England,  the  son  of 
Geoffrey,  was  bom  at  Le  Mans.  On  the  con- 
fiscation of  the  estates  of  King  John,  Maim 
passc»d  to  Philip  Augustas  of  France  ;  by  Louis 
IX.,  the  grandson  of  Philip,  it  was  handed  over 
in  1245  to  Charles,  oount  of  t^renoe,  after- 
wards king  of  Naples ;  and  in  1328  it  was  re- 
united to  tiie  domains  of  the  crown  by  Philip  of 
Valois,  who  was  oount  of  Maine.  It  was  again 
separated  by  his  grandson  Louis  of  Anjou,  the 
brother  of  King  Charles  V.  Daring  the  Hundred 
Yeais'  War,  Maine  was  a  continual  battlefield  ; 
the  English  were  at  last  driven  out  by'Dunois, 
who  took  pooseosion  of  Le  Mana  in  1447.  In 
1481,  on  the  death  of  Charles  of  Maine,  the  last 
•cion  <rf  the  house  of  Anjou,  Maine  was  again 
united  to  the  French  crown  Louis  XI.  The 
province  suffered  much  during  the  wars  of  re- 
ligion; Its  strong  places  were  dismantied  by 
Henry  IV.  and  Bichelieu.  At  the  Revolution 
the  troops  of  La  Vend^  entered  Maine,  and 
took  possession  of  Laval,  Mayeime,and  Le  Mans 
atthe  end  of  1798 ;  after  they  had  been  defeated 


by  the  republican  forces  under  Maroeau  and 

Westermann,  their  place  was  taken  by  the 
Chouans ;  and  the  pacification  of  the  province, 
begun  by  General  Hoohe,  was  not  completed 
until  1800.  Towards  the  close  of  1870  the 
second  army  of  the  Loire,  retreating  before  the 
Prussians,  waa  reformed  in  Maine,  and  in 
the  neighborhood  of  Le  Mans  one  of  the  last 
great  struggles  in  the  Franco-German  War  took 
place  in  January,  1871. 

MAINE. 

OopyHgU,  19M,  by  the  SaaljUld  PubUtMnff  Ompaay. 

MAINE,  the  largest  of  the  New  England 
States  in  area,  was  formerly  a  part  of 
Massachusetts,  and  was  the  fourth  new  State 
added  to  the  original  thirteen. 

J>escripiion. — Maine  is  the  northeastemmost 
State  of  the  Union,  and  is  bounded  on  the  north 
by  the  ^orinoe  of  Qnebeo*  Canada,  from  which 
.it  is  divided  partly  by  a  mountain  chain,  partly 
by  the  St.  John  Itiver,  and  partly  by  an  arbitraiy 
line  ;  on  the  east  by  the  Canadian  Province  of 
New  Brunswick,  from  which  it  is  divided  by  the 
St.  Croix  River,  Schoo^e  Lake,  and  an  arbitrary 
line  ;  on  the  south  by  the  Atlantic  Ocean  ;  and 
on  the  west  by  the  State  of  New  Hampshire, 
from  which  it  is  divided  chiefly  by  an  arbitrary 
line.  It  extends  from  48'  5'  to  47*  85'  north 
latitude,  and  from  66*  55'  to  71'  5'  longtitude 
west  from  Greenwich.  Its  area  is  29^05  square 
miles  of  land  and  8,145  square  miles  of  water. 
Its  snrfaoe  is  highly  variegated.  The  Atlantic 
coast  is  fringed  with  innumerable  islands  and 
deeply  indented  vrith  bays,  sounds  and  the 
estuaries  of  rivers,  these  affording  a  large  num- 
hex  ot  fine  harbors.  From  the  coast  tiie  land 
soon  rises  to  a  considerable  elevation.  Indeedi 
only  one-third  of  the  area  of  the  State  is  below 
800  feet  above  tidewater.  The  southern  part  of 
the  State  is  rolling  and  hilly,  but  affords  much 
fine  fiwming  land.  From  the  centre  to  tiie 
northern  boundary  the  country  is  mountainous 
and  rugged,  and  much  of  it  still  remains  an 
almost  anbroken  wilderness.  Lakes,  large  and 
small,  are  profusely  scattered  over  the  State,  and 
a  multitude  of  rivers  flow  from  the  mountaiu 
slopes.  The  scenery,  ranging  from  pastoral  to 
majestic,  is  soaroely  surpassed  in  the  worid. 
Much  of  the  State  is  still  covered  with  primeval 
forests,  of  pine,  spruce,  hemlock,  birch,  and 
other  trees*  The  chief  minerals  are  ^granite* 
marble,  and  limestone,  of  which  tiiere  are  im- 
portant quarries.  There  are  mines,  however,  of 
copper,  lead,  manganese,  and  precious  stones. 
The  climate  is  eminently  salubrious,  but  oool 
and  in  the  north  almost  Arctic. 

j  Jiesources  and  ProducU. —  The  mineral  re- 
I  souxoesof  the  State  have  already  been  mennooei 
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Hndi  of  tbe  land  Is  onfltted  tor  agriooltore,  bat 
there  is  also  much  that  is  exoeptionallj  fertile. 
The  ohief  orops  are  grain  of  all  kinds,  luty,  pota- 
toeSf  and  sweet  own.  ^leie  are  entnnions  apple 
orchards,  which  jield  the  finest  of  fruit  Live 
stock  is  extenstTely  raised,  scnne  d  the  best 
■toains  of  horses  now  ooming  from  Maine.  The 
yield  ot  the  forests  is  Tery  great,  for  lomber, 
tanbaik,  paper-making  palp,  etc.  Vast  qnan- 
titiea  of  ice  are  out  ap<»i  the  tiTem  and  lakes, 
for  shipment  to  other  States.  Tti»  fiiorea  com- 
prise Taloable  fishing  gfeoonds. 

'  Indu^riea* — In  addition  to  the  industries 
already  indicated,  Maine  possessea  extensive 
manufacturing  establiahmentB  of  many  kinds. 
These  include  cotton  and  woolen  mills,  flour 
mills,  paper  mills,  boot  and  shoe  factories, 
foundries,  lumber  mills,  canneries,  and  printing 
bouses.  Such  industries  are  greatly  facilitated 
the  practically  unlimited  water  power  fur- 
nished by  such  riven  as  the  Penobscot,  Kenne- 
bec, and  Saoo.  Various  places  on  the  coast, 
especially  the  city  of  Bath,  have  long  been 
famous  for  their  Upbuilding  industries.  The 
largest  and  best  wooden  vessels  were  built  there 
years  ago,  and  in  later  years  the  construction  of 
iron  and  steel  vessels  has  been  undertaken  with 
similar  soocess. 

Finance  and  Comm«ire». — BSgh^-nz  na- 
tional banks  in  the  State  of  Maine  had  in  1902 
loans  and  discounts  amounting  to  $27350,703. 
The  savings  banks  had  198,005  depositors,  and 
172,062,694  deposits.  The  exchanges  of  the 
Portland  clearing  house  were  973,218,180. 
little  intemsl  revenue  is  oolleoted  ia  Mabe, 
because  the  manufacture  of  alooholio  liquors  is 
{wohibited.  The  foreign  commerce  of  the  State 
b  oonsidenble.  In  1903  tiie  exports  in  the  two 
chief  customs  districts  of  Bangor  and  Portland 
amounted  to  $18,678,448;  and  the  imports  to 
92,847,087.  The  State  contains  abont  2,000 
miles  of  nilroada,  including  a  Canadian  line 
which  traverses  it  itom  east  to  west.  In  the 
winter  season  many  Canadian  steamships  make 
Portland  their  American  terminal  port 

SducaU&n. —  Maine  is  provided  with  an  ex- 
eellent  system  <rf  free  public  schools.  The 
school  population,  between  5  and  18  years  in 
1000  was  160,862,  the  school  enrollment  was 
180,018,  snd  the  average  attenduioe  for  a  year 
of  141  dayp  was  07,697.  There  were  6,445 
teaohexs,  snd  the  salary  list  aggregated  91*712,- 
705.  Hie  151  public  Ugh  schools  had  942 
Isaohsxs  and  8,510  soholais.  Six  normal  schools 


had  85  teadieis  and  1,706  sdwlazs.  The  State 
contained  four  colleges,  with  W  instraotots  and 
1,078  students. 

ehwmment^tha  capital  of  die  State  is 
Augusta.  There  are  fourteen  ooanties,  greatly 
varying  in  size  and  population.  The  chief  State 
officers  are  a  Gk>vemor,  Secretary  of  State, 
Treasurer,  Adjutant-General  and  Attorney- 
General,  eleoted  for  two  years  each;  a  land 
Agent,  and  a  Saperintendent  of  Pnblio  Instnio- 
tion,  elected  for  three  years  each ;  and  a  Chief 
Justice,  ohossn  tor  seven  years.  The  L^fiala* 
ture,  of  two  Houses,  is  chosen  bienally.  He 
Maine  liquor  law,  prohibiting  the  manufacture 
or  sale  of  intoxicating  drinks,  was  one  of  the 
first  of  the  kind  enseted  in  the  United  Statea« 
and  is  fsmoos  under  the  name  (rf  the  **  Maine 
Uw." 

Miitory^ — The  Mbune  coast  was  the  scene  of 
several  of  the  earliest  attempts  to  colonize  the 
North  American  continent  The  first  comers 
were  tiie  Dutch,  who  did  not  succeed.  The  first 
English  settlement  was  made  in  1607,  at  the 
mouth  of  the  Kennebec  River,  but  was  soon 
abandoned.  A  French  colony  was-  plsnted  on 
Keutral  Island  in  1604,  but  was  soon  .with- 
drawn. The  first  permanent  settlenkent  was 
made  at  Pemaquid,  or  Bristol,  in  1625-80.  In 
1635  the  region  was  granted  by  the  British 
orown  to  Sir  Ferdinando  Gorges,  who  made  bis 
seat  of  government  at  York.  In  1648  Pemaquid 
was  made  the  capital  of  a  **  Dacal  State,'*  ander 
the  sovereignty  of  the  Duke  of  Ywk,  but  that 
organization  did  not  long  endure.  In  1651 
Maine  was  made  a  part  of  the  colony  of  Massa* 
ohusetts,  and  that  oooneotion  was  maintained 
until  1820,  when,  on  Match  8,  Maine  was  ad* 
mitted  to  the  Union  as  a  separate  State.  Until 
1791  Maine  was  only  about  half  its  present  size, 
the  eastern  portion,  beyond  the  Penobscot 
River,  belonging  to  New  Bninswiok.  There 
were  long  and  at  times  bitter  disputes  between 
the  United  States  and  England,  at  first  over  the 
ownenbip  of  eastern  Maine  and  then  over  the 
northeastern  boundary.  The  last  of  these  was 
settled  fay  treaty,  on  a  oompramise  bsns,  in 
1842.  The  subsequent  lustoiy  of  the  State  has 
been  marked  with  few  striking  incidents,  except- 
ing the  enactment  of  the  "  Maine  Law,"  and  the 
"Greenback  erase"  which  caused  a  tempcnmry 
political  revolution  in  1878-80.  The  growth 
of  the  State  in  population  has  not  been  as  rapid 
as  that  of  some  others,  but  the  reeouroes  still 
undeveloped  give  ample  «iooaxBgement  for 
muoh  futoie  growth. 

J*opulat{im, — The  populatSim  of  lUaOk  at 
first  as  a  Province  belonging  to  Missiohnaetts 
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nd  aftomid  as  a  State,  Iiu  been  aa  foUowa  at 
die  varioiu  deoennial  oenanae:;:— 


Tear. 

White. 

Cktkoed. 

Total. 

1790 

96,002 

688 

96340 

1800 

160,901 

818 

161,719 

1810 

227,786 

069 

228,706 

uao 

297,840 
398,368 

929 

298.269 

1880 

1,192 

399,466 

1840 

600,488 

1366 

601,798 

iseo 

681318 

1,866 

688,169 

1860 

626,962 

1,827 

628,279 

1870 

628,809 

1,600 

626316 
648,986 

1880 

647,486 
659396 

1.461 
1,190 
1319 

1800 

661,066 

ISOO 

698,147 

694,466 

In  17Q0,  while  yet  a  pioviiioe  4^  Ma— adin- 
■etta,  Maine  ranked  eleTentfa  in  population, 
being  larger  than  two  of  the  thirteen  original 
Btatee.  In  1800  and  1810  it  ranked  fourteenth. 
On  admission  to  the  Union  in  1820  it  ranked 
twelfth,  and  retained  that  rank  in  1830.  In 
1840  it  was  thirteenth ;  in  1850,  rixteenth ;  in 
I860,  twenty-second ;  in  1870,  twenty-third ; 
in  1880,  twenty-seventh;  and  in  1890  and  1900 
thirtieHu 

It  haa  always  been  on  the  whole  a  sparsely 
wttled  region.  At  the  present  time  the  southern 
and  puiioolarly  soathweatem  parts  are  thickly 
■ettled,  bat  vast  expanses  in  the  north  are  nn- 
oeenpied  save  by  hantei8,fisherqien  and  tonriats. 
The  density  of  popalation  in  1790  was  8.2  to 
the  square  mile ;  in  1800,  5.1 ;  in  1810,  7.7 ;  in 
1890, 10;  in  1830, 13.4;  in  1840, 16.8 ;  in  1850, 
19.5;  in  1860,  21 ;  in  1870,  21 ;  in  1880,  21.7; 
in  1890,  22.1 ;  and  in  1900.  23.2. 

There  has  of  late  years  been  a  oonuderable 
infiox  of  foreigners  into  Maine,  chiefly  French 
Canadains.  The  numbers  of  native  and  foreign- 
bom  hare  been  as  foUowa  for  three  decades :  — 


1880. 

1880. 

1900. 

Dative  

600,068 

682,126 

001,136 

foreign  

68,688 

78,961 

98,880 

The  largest  city  in  Maine  is  Portland,  with 

60445  population  in  1900,  when  it  was  the  78th 

etlj  oi  the  United  States.    No  other  place  in 

the  State  had  then  aa  many  aa  26,000  inhabit- 

aata.  W.  Flbtchxb  JoHinoir. 

JTay,  J904. 

MAINE  DE  BIBAN,  Fbak<;ois-Pibsbs- 
GoHTHixB  (1766-1824),  a  distinguished  phi- 
loBopbet  of  France,  the  son  of  a  physician,  wae 
bout  Kt  BaigMao,  Movember  29, 1766.  Aftor 


studying  witii  distinotion  under  the  doetr^ 
aires  of  Perigneux,  he  entered  the  life-guards 
of  Loaia  XVI.,  and  was  present  at  Yeraaillea  oq 
the  notable  5tb  and  6th  of  October,  1789.  On 
the  breaking  up  of  the  garde  du  corpa^  Maine 
de  Biran  retired  to  hiB  patrimonial  inheritance 
of  Grateloup,  near  Bergeiao,  where  his  seques- 
tered reaidenoe  and  limited  income  preserved 
him  from  the  horrors  of  the  Revolution.  It  was 
at  this  period  that, as  he  aay^ himself, he  "passed 
per  taltum  from  frivolity  to  philosophy."  The 
forced  leisure  of  this  fearful  time  decided  the 
vocation  of  hu  life.  He  combined,  in  a  more 
than  ordinary  degree,  subtle  sensitiveness  to 
extenial  influences  with  singul&r  aoutenesa  in 
surveying  and  analyzing  internal  jrfienomena. 
The  modes  of  the  mind  and  their  organic  causes 
or  conditions  were  alike  subihitted  to  his 
scrutiny.  He  began  his  philosophical  atodies 
with  psychology,  and  he  made  psychology  the 
stady  <tf  his*  life.  When  the  Reign  of  Tenor 
was  sacoeeded  by  calmer  days,  Maine  de  Biran 
was  called  to  take  part  in  the  administrative 
and  political  aSaira  of  his  country.  After  his 
exclusion  from  the  oonnoil  of  the  Five  Hmidred 
on  being  suspected  of  royalism,  he  took  part 
with  his  friend  LAind  in  the  commission  of  1818, 
which  gave  expression  for  the  flrst  time  to 
direct  opposition  to  the  will  of  the  emperor. 
After  the  Restoration  he  held  the  office  of  trees- 
urer  to  the  ohamber  of  deputies,  and  habitually 
retired  during  ths  autumn  recess  to  his  native 
district  to  punue  his  favorite  study.  He  died 
16th  July,  1824. 

Maine  de  Biran's  philosophical  reputation  has 
suffered  from  two  causes — the  obscore.  labored 
qnalltr  of  his  style,  and  the  unfortunate  mode  of 
publication  of  his  writings.  In  ^1  his  woric  there 
is  evidenee  of  thorough  (originality  of  thinking,  but 
in  the  expression  of  his  thoughts  this  very  origi- 
nality is  BO  far  a  disadvantage  in  that  it  Imposes  on 
him  a  mode  of  exposition  little  calculated  to  attract 
and  retain  the  attention  of  a  reader.  During  his 
life,  moreover,  but  few,  and  these  the  least  charac- 
teristic of  his  works,  were  formally  published.  An 
essay  on  habit  (5ur  VJr^wnce  de  VSahitude,  ISOS), 
a  critical  review  of  Laromigui&re'B  lectures  <1817), 
and  the  philosophical  portion  of  the  article  Leibnits 
in  the  ^of^pMg  UniveneUe  (1819)  appeared  during 
his  lifetime.  A  long  memoir  on  the  analysis  of 
thought  (5ur  la  Dlcompontion  de  la  Pentie),  crowned 
by  the  Institute  in  1806,  was  sent  to  press,  but.  for 
some  reason,  was  not  finally  printed.  His  manu- 
scripts, very  large  ,in  quantity,  were  not  made 
accessible  in  their  entirety  to  Cousin  when  that 
writer  desired  to  prepare  a  collective  edition  of  De 
Siran's  works.  In  1^  the  writings  above  enumer- 
ated, together  with  the  important  essay  entitled 
■NsmmUm  wmMidtrationB  tur  Ua  rofporU  du  |»hynfiu 
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ttdmmoralde  I'homme,  were  pnUIihed  Oouain.and 
in  1841  there  were  added  three  Tolames  by  the  same 
editor,  under  the  title  (Euvret  philoaopkiqueg  de  Maine 
de  Biran,  The  manuBcripts  from  which  Cousin  bad 
prepared  thia  edition  were,  however,  in  a  most  im- 
perfect condition,  and  it  was  known  that  some 
memoirs  to  which  De  Biran  attached  the  greatest 
importance  were  still  in  obscurity.  In  1845  a  large 
mass  of  manuscript  waa  placed  by  De  Biran's  son 
in  Urn  hands  of  F.  M.  E.  NavIUe.  The  labor  of  pre- 
paring these  ftur  publication,  interrupted  by  the 
death  of  Naville  in  1846.  was  continued  by  hia  son. 
E.  Naville,  and  completed,  with  Uie  aid  of  M. 
Debrit,  in  1859.  The  CEuvres  inidites  de  M.  de  Biran, 
3  vols.,  rendered  it  possible  for  the  first  time  to 
obtain  a  connected  view  of  a  very  remarkable  mon- 
ument of  philosophical  development.  In  these 
volumes  tiie  moat  important  work  is  that  entitied 
Euai  sur  Im  ftmdemmu  de  la  jnjfchologie  €t  tw  w 
ropporfj  owe  I'Hude  de  la  natwet  which  reineaenta 
the  completest"  stage  of  De  Biran's  thinking. 
Jl  later  stage  is  represented  by  the  fragments 
of  a  projected  work  entitled  Nouveaux  Etaaii 
^Anthropologie,  in  which  the  psychology  of  the 
earlier  treatise  is  developed  in  the  direction  of  a 
somewhat  mystical  metaphysic. 

De  Biran's  first  essi^s  in  philosophy  wrae  written 
avowedly  firom  the  point  of  view  of  Locke  and 
C<mdillac,  but  even  In  them  he  waa  brought  to 
signallae  the  eeaoitlal  fact  on  which  his  later 
speculation  turns.  Dealing  with  the  formation  of 
habits,  he  is  compelled  to  note  that  passive  im- 
pressions,  however  transformed,  do  not  furnish 
a  complete  or  adequate  explanation.  With 
Laromigui^tre  he  distinguishes  attention  as  an 
active  effort,  of  no  leas  impcutance  than  the  paaslve 
xeceptivity  of  sense,  and  with  Butler  diatlnguishes 
paaalTely  formed  customs  from  active  habita.  Pro- 
longed medlti^ion,  evidenced  in  the  oecaaional 
writing,  prise  essays,  and  the  like  of  the  sul>- 
sequent  years,  brought  him  to  the  far-reaching 
conclusion  that  Oondillac's  notion  of  passive 
receptivity  as  the  one  souroe  of  conscious  ex- 
perience was  not  only  an  error  in  fact  but  an  error 
of  method, —  in  short,  that  the  mechanical  mode  of 
viewing  consciousness  as  formed  by  external  influ- 
ence was  fallacious  and  deceptive.  For  it  he  pro- 
posed to  aubstitu^  the  genetic  method,  whereby 
human  conscious  experience  might  be  exhibited  as 
growing  or  developing  from  its  essential  basis  in 
connection  with  external  conditions.  The  essential 
basts  he  finds  in  the  real  consciousness  of  self  as  an 
active  striving  power,  and  the  stages  of  its  develop- 
ment, corresponding  to  what  one  may  call  the  rel- 
ative importance  of  the  external  conditions  and 
Uie  reflective  clearness  of  self-consciousness,  he 
designates  as  the  affective,  the  perceptive,  and  the 
reflective.  These  stages  are  characterized  with 
much  skill  and  pyschologf cal  acuteness,  and  in  con- 
nection therewith  De  Biran  treats  most  of  the 
obscure  problems  which,  arise  in  dealing  with  con- 
scious experience,  such  as  the  mode  by  which  the 
organism  is  cognised,  the  mode  by  which  the 
organism  is  distinguished  from  eztra-oi^anic 
things,  and  the  nature  of  those  general  ideas  by 
whi<m  tiie  relations  of  thinn  are  known  to  us — 
cause,  power,  force,  etc.  His  views  are  always 
suggestive,  and  the  best  recent  psychology  m 
France  is  but  the  reproduction  of  some  of  them. 

In  the  latest  stage  of  his  speculation  De  Biran 
diatingaishes  the  animal  existence  from  the  human, 


under  which  the  three  forms  above  noted  are 
claased,  and  both  from  the  life  of  the  spirit,  in 
which  human  bought  is  brought  into  relation  with 
the  supersensible,  divine  system  of  things.  This 
stage,  as  above  said,  is  left  imperfect.  Altogetht^r 
De  Siran's  work  presents  a  vei^  remarkable  speci- 
men of  deep  metaphysical  thmking  directed  by 
preference  to  the  psychological  aspect  of  ex- 
perience. It  is  almost  a  solitary  instance  of  an 
effort  to  treat  psychology  in  a  wide  and  philo' 
sophical  manner. 

The  (Euvret  inlditet  of  De  Biran  bv  Naville  con- 
tain an  introductory  study.  Special  monographs 
on  him  are  —  Merten,  Mude  critiaue  aur  Maine  da 
Biran,  1866 ;  E.  Naville.  Maine  de  .Btnin,  Mvieetaee 
peneiea,  2d  ed.,  1874:  Gerard,  Maine  de  Btran,  e»»at 
t^r  sa  philoaophie,  1876. 

MAINE-ET-LOIRE,  a  western  department 
of  France,  lying  between  47°  and  4'r  N, 
lat.,  and  between  15'  E.  and  1°  20"  W.  long.; 
consists  of  the  soathem  portion  of  the  former 
province  of  Anjou,  and  is  bounded  on  the  N. 
Dj  the  departments  of  Majenne  and  Sarthe,  od 
the  B.  by  Indre-et<L(nre,  on  the  S.  by  Deax- 
Sdvres  and  Vendte,  on  the  W.  by  Loire- 
inf^rienre,  and  on  the  N.  W.  by  Ille-et-Vilaine. 
The  ex^me  length  from  northeast  to  sonthwesi 
is  about  78  miles ;  the  breadth  from  north  to 
south  ranges  from  25  to  50  miles,  and  the  area 
is  2,750  square  miles.  The  oapital,  Angers,  Hes 
162  miles  southwest  from  Paris.  The  depart- 
ment is  made  np  of  two  distinct  regions,  the  line 
of  demarcation  running  from  soatheaat  to  north- 
west, and  passing  through  Angers ;  diat  to  the 
south  consists  of  granites,  felspars,  and  a  oon- 
tinaatioD  of  the  geoiogioal  formations  of  Brittan  j 
and  Vend^ ;  to  the  north,  on  the  contrary, 
schists,  limestone,  and  ohalk  prevail.  The  gen- 
eral elevation  of  the  latter  region  is  but  small, 
and  none  of  its  eminences  exceed  S30  feet  in 
height ;  the  former,  on  the  oontraiy,  has  a  sur- 
face richly  varied  with  deep  winding  valleys 
clothed  with  woods  and  thickets,  though  the 
highest  points  are  under  700  feet.  The  depart- 
ment belongs  entirely  to  the  basin  of  the  Loire* 
which  traverses  it  from  east  to  west  by  a  vallej 
varring  in  breadth  from  about  1  to  5  miles ;  the 
bed  is  wide  but  shallow,  and  fnll  of  islands,  the 
depth  of  the  water  in  summer  being  at  some 
places  little  more  than  2  feet.  The  floods  which 
occur  are  sudden  and  destructive.  The  chief 
affluent  of  the  Loire  within  the  department  is 
the  Maine,  formed  a  little  above  Angers  by  the 
function  of  the  Mayenne  and  Sarthe  (the  latter 
in  turn  having  previously  received  the  waters 
of  the  Loire).  All  threo  riven  are  nai^able. 
Other  tributaries  of  the  Loire  are  the  Tnouet 
(with  its  tributary  the  Dive),  the  Layon,  the 
Evre,  the  Dlvatte  on  the  left,  and  the  Authioa 
on  the  right.  The  latter,  which  has  a  course 
parallel  to  that  of  the  Loire,  has  been  supposed, 
bat  enoneondy,  to  occupy  an  ancient  bed  of ' 
that  river.  The  Bfayenne  is  j<nned  on  the 
right  by  the  Oudon,  which  can  be  navigated 

ow  Segr^.  The  Erdre,  which  joins  the 
Loire  at  Nantes,  and  the  Moine,  a  tributary 
of  Uie  Sdvre-Nantaise,  both  take  their 
rise  within  this  department.    The  climate* 
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which  is  very  mild,  shares  the  cfaaracter- 
istiGS  both  ox  the  Seqaanian  and  of  the 
Atmoxioan  distriots.  The  mean  annnal  temper- 
atnre  of  Angers  is  3"  Fahr.  above  that  of  Paris ; 
the  lain&U  at  the  same  place  is  only  18.04 
inohes,  bat  rises  to  23.0  inches  farther  down 
the  river,  and  27.75  as  the  sea  is  approaohed. 
Notwithstanding  this  defioiencj  of  rain,  the  fre- 
qnent  fo^,  combined  with  the  peculiar  nature 
of  the  soil  in  the  southeast  of  the  de|>artment, 
prodace  a  degree  of  moisture  which  is  highly 
nvorable  to  meadow  growths.  The  winter  oolds 
are  never  severe,  mod  readily  permit  the  caltiva- 
tion  of  certain  treies  which  cannot  be  reared  in 
the  adjoining  departments. 

Of  the  entire  area  more  than  one-half  is 
arable ;  one-tenth  is  occupied  by  meadows ;  and 
considerably  smaller  areas  are  ocoupied  by 
woods,  vineyards,  and  heath,  respectively.  Oxen 
nomber 225)000,  pigs, 100,000,  and  sheep, 68,600 ; 
these  &^wrea  represent  a  considerable  commer- 
cial  activity,  as  most  of  the  animals  are  pn^ 
diaaed  out  of  neighboring  derartments  for  the 
porpose  of  being  fattened.  Cholet  alone  ex- 
ports annoally  100,000  cattle,  150,000  or  200,- 
000  sheep,  and  25,000  or  80,000  pigs.  The 
number  of  horses  in  the  department  is  65,000, 
daiefly  of  a  race  much  used  for  light  cavalry 
servioe.  The  oavalrv  sdiool  is  at  Saumnr  within 
Ais  department.  The  production  of  cereals  is 
in  exuesB  of  ^  otonsomptiQn  ^  there  am  exten- 
sive areas  in  Ifae  valleys  of  the  Loire  and  Sartiie 
nnder  hemp,  and  linseed  and  colza  oil  are  pro- 
dnoed  in  quantity.  The  legumes  of  Saumnr 
and  AugeiB  are  speoially  prized.  The  wine  of 
the  department  ^4,000,000  gallons  in  1880)  is 
foirly  good,  and  the  white  wine  of  Saumnr 
is  exported  and  sold  as  sparkling  champagne 
(about  6,000,000  bottles  yearly).  Cider  is  pro- 
duced, and  ia^;8  qoantities  cf  apples,  pears^  and 
plamB  are  exported  to  the  maricets  of  Paris, 
England,  and  Rmsia.    Florioulture  is  an  im- 

Krtant  industry,  and  the  forests  of  oak  and 
ech  abound  in  game  (stag,  roe-buck,  wild- 
boar).  Near  Angers  are  slate  quarries  in 
which  8,260  workmen  are  employed;  and  the 
Ij»yon-et-lioire "  coal  bed  produced  in  1881 
16,2o8  tons  of  ooal  and  anthracite,  which,  how- 
ever, did  not  supply  the  demand  of  the  depart- 
ment. Then  are  sandstone  quarries  in  the 
arnHkUasements  (rf  S^umur  and  Baug&  Cholet, 
the  chief  mannftwturin^  town,  is  fcmous  for  its 
pooket-handkerchiefe ;  it  has  also  manuh^tures 
of  linen  cloths,  flannels  and  cotton  stulfe,  worsted 
and  cotton  thread  factories,  and  bleaching  works. 
Similar  manufactures  are  carried  on  at  Angezs ; 
tbe  specialty  of  Sanmur  is  the  making  of 
enamels  and  beads,  in  which  it  employs  000 
workmen,  producing  goods  to  the  annual  value 
of  lJ600jOOO  francs.  The  popnlation  ctf  the  de- 
partment was  517,268  in  1676,  being  an  increase 
of  141,714  mnoe  1801.  There  are  five  arrondisse- 
ments, — Angers,  Baug^,  C%olet,  Sanmur,  and 
Segrd.    The  capital  is  Angers. 

HXiNPURt  or  Mtmpoobbb,  a  district  in 
tha  lieutenant>govenu»8liip  erf  die  Northwestern 
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Provinces,  India,  between  20''  52'  80"  and  27° 
30'  N.  lat,  and  78"  27'  45"  and  79»  28'  80" 
E.  lon^,  is  bonnded  on  the  N.  by  Stab,  on  the 
B.  by  Tarrokh&bAd,  on  the  S.  by  Btawah,  and 
on  the  W.  by  Bfnttra  and  Agra,  and  has  an  area 
of  1,697  square  miles,  of  which  949  are  culti- 
vated, and  190  cultivable.  It  consists  of  an 
almost  unbroken  level  plain,  intersected  l)y 
small  rivers,  but  unvaried  by  any  greater  eleva- 
tions than  a  few  undulating  aand  ridgea.  It  is 
wooded  throo^iout  with  mango  groves,  and 
isolated  clumps  of  bd6ul  trees  oooasionally  re- 
lieve the  bareness  of  its  saline  uaar  plains.  On 
the  southwestern  boondary  the  Jumna  flows  in 
a  deep  alluvial  bed,  sometimes  sweeping  olfise 
to  the  high  banks  which  overiiang  its  valley,  and 
at  others  leaving  room  for  a  narrow  strip  of 
fertile  soil  between  the  river  and  the  upland 
plain.  From  the  low-lying  lands  thus  formed  a 
belt  of  ravines  stretches  inland  for  some,  2 
miles,  often  covered  with  jangle,  but  affording 
good  pastnrage  for  cattle.  Moving  northeast- 
ward from  llus  point,  one  reaches  in  saccession 
the  small  rivers  Aganga,  Sengar,  Rind,  Isan, 
and  K&li  Nadi,  most  of  which  supply  water  to  a 
small  tract  on  either  side,  besides  giving  origin 
to  rioh  deposits  of  cultivable  silt.  The  Etawah 
and  Cawnpur  branches  of  the  Granges  oanal  in- 
tersect the  district  for  irrigation  purposes,  and 
the  Lower  Ganges  canal,  when  completed,  vrill 
furnish  additional  &oilities  in  the  same  direc- 
tion. 

The  census  of  1872  returned  ^ke  population 
of  the  district  at  705,788  (males,  420,955; 
females,  838.828).  The  Hindus  numbered 
724,063,  Mohammedans,  40,965,  Christians,  85. 
Among  high-caste  Hiddus,  the  Brfthmans  num- 
ber 67,072,  and  form  a  wealthy  landholding 
class.  R&jputs  are  returned  at  00,155,  amongst 
whom  the  Cnaohans  form  the  largest  clan.  They 
hare  Umg  fonned  the  aristocratic  class  ai  the 
district,  and  in  1872  owned  44  per  cent,  of  the 
total  area.  Mnch  of  their  hereditary  property 
is,  however,  passing  out  of  their  hands  into  those 
of  merchants  and  traders.  Of  the  lower  castes, 
the  most  important  are  the  Ahirs,  numbering 
128,358.  who  own  over  12  per  cent,  of  the  soil. 
For  many  centuries  this  tribe  consisted  of  law- 
less robber  hordes,  who  held  ^e  Atstnesses  of 
the  Jamna  ravmes ;  and,  though  thev  have  now 
been  reduced  to  a  comparatively  indnstrial  life, 
they  still  continue  to  afford  the  local  authorities 
much  trouble  and  anxiety.  The  ChamArs,  103,- 
193  in  number,  are  mere  hewers  of  wood  and 
drawers  of  water  for  the  landholding  classes, 
who  held  them  in  a  condition  of  absolute  serf- 
dom under  native  rule.  Other  important  Hindu 
tribes  are  K&chhis  (72398),  Lodh^  (53,658), 
Gadariyas  (28,047),  and  Kabbs  (25,278).  The 
Moslems  are  for  the  most  part  poor  and  without 
social  influence.  Only  four  towns  in  the- district 
contain  a  population  exceeding  6,000 ;  M&inpuri, 
21,117;  Shikoh&bAd,  10,069 ;  Bhongfton,  6,271 ; 
and  Karii&l,  5,574. 

M&inpuri  is  one  of  the  districts  where  the 
question  of  female  in&nlioide  has  kmg  engaged 
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Uie  attention  of  GoTernment,  «nd  even  as  late  aa 
18T3  this  practioe  was  so  oommoo  as  in  a  great 
measore  to  aoooont  for  the  lai^  preponderance 
of  males  in  the  general  population.  In  1842 
nkeasures  were  first  introduoed  for  the  super- 
vision of  the  Chanhto  B&pputs  and  Ph&tak  Ahhs, 
among  whom  the  practice  was  most  common. 
Every  female  birth  nad  to  be  duly  reported  and 
authenticated,  together  with  a  salisequent  report 
on  the  child's  health.  Illness  had  to  oe  immedi- 
ately announced  to  the  police,  who  held  an  in- 
vestigation. These  rules  remained  in  force 
until  supplemented  by  those  of  the  Infanticide 
Act  of  1870.  In  1848  there  was  not  a  single 
female  child  amcmg  these  tribes ;  in  1847  there 
vere  but  two  hundred  and  ninety-nine.  In 
1851  a  GonTcntion  of  the  heads  of  clans  was 
,  held,  when  a  body  of  rules  was  drawn  up  and 
'  subscribed  to,  but  they  were  never  observed. 
In  1865  a  census  of  the  Chauh&n  and  Ph&tak 
villages  was  held,  when  six  of  the  former  were 
found  without  a  single  female  infant.  In  some 
oases  a  daughter  had  never  been  known  in  the 
village.  In  1870  it  was  found  neoeaeary  to  im- 
pose mare  stringent  roles,  and  a  special  In- 
nntaoide  Act  was  pused  by  the  vicere^l 
council.  Inquiries  instituted  in  connection  with 
the  census  of  1872  revealed  the  fact  that  many 
other  tribes  than  the  Chaoh&ns  and  Phfitaks 
were  implicated  in  the  practice.  In  1875, 
although  a  large  proportion  of  the  oonmiunity 
had  so  far  reformed  in  this  respect  as  to  be  ex- 
empted from  the  special  supervision  provided  by 
the  Infanticide  Act,  there  were  still  two  hnndied 
and  seventy-siz  villages  on  the  "proclaimed 
list"  under  the  surveillance  of  a  specially 
organized  police,  maintained  by  a  tax  levied  on 
the  guilty  communities. 

In  M&inpurf  almost  every  acre  of  available 
soil  is  under  tillage.  The  total  area  under  cul- 
tivation at  the  date  of  the  last  settlement  was 
607,091  acres.  IChar{f  or  rain  crops  included 
cotton,  48,901  acres;  Joar,  120,^97;  b^jra, 
74,028 ;  indigo,  5,369 ;  with  a  little  maize,  rice, 
hemp,  etc.,  making  up  a  total  of  309350  acres. 
Haot,  or  spring  crops  were  the  following :  — 
.wheat,  105,488  acres;  bariev,  60,443;  wheat 
and  barley  mixed  together,  66,488 ;  with  gram, 
poppy,  etc.,  making  a  total  of  282,376  acres. 
There  were  also  17,523  acres  of  sugar-cane. 
Of  the  607,860  acres  cultivated  in  1881,  337,- 
726  were  nnirri^ted,  180,415  were  irrigated 
by  private  individuals,  and  80,219  by  Govern- 
ment. Two-thirds  of  the  land  is  held  by 
tenants  with  rights  of  occupancy,  and  one-third 
by  tenants-at-will.  M&inpuri  sulEers  little  from 
floods  or  blights,  bat  in  former  years  it  used  to 
be  severely  afflicted  by  drought.  The  means  of 
communication,  rdded  to  the  large  and  increas- 
ing irrigation  system,  are  now  probably  sufficient 
to  protect  the  distriot  from  extreme  distresB  in 
years  of  fomine. 

The  distriot  tade  is  almost  entirely  of  a  rural 
character.  The  chief  exports  are  cotton,  grain, 
indigo,  ffhi,  and  miscellaneous  agricaltoral 
prodaoei  while  metals,  Bngliah  piece  goods, 


sugar,  peddler's  wares,  tobacco,  and  rice  mm 
imported.  Cotton  thread  is  largely  mana- 
factored,  and  Hiere  is  some  teade  in  ban^es, 

hukda  or  pipes,  inlaid  wood-work,  and  other 
fancy  articles.  Saltpetre  is  refined  at  several 
fectories.  The  district  is  thoroughly  supplied 
with  land  and  water  communications.  Good 
metalled  roads  connect  all  the  principal  towns 
and  villages ;  <he  East  Indian  Railway  runs  for 
twenty-l&ee  nules  tiirongh  the  soathwestem 
angle;  the  navigable  branch  of  tiie  Ganges 
canal  intersects  the  central  plateau;  and  the 
natural  highway  of  die  Jmnna  skirts  the  district 
to  the  south. 

*11ie  gross  amount  of  assessment  in  1880-81 
wss  ^115,132.  Education  was  afforded  ia 
1880-81  by  151  schools  with  4,145  pupihi. 
The  climate  is  hot  but  not  excessively  siutry 
during  the  summer  months,  and  damp  or  foggy 
during  the  cold  weather  rains.  The  average 
annua!  rainfall  for  the  five  ^ears  ending  1870-71 
was  32.20  inches.  The  chief  endemic  disease  is 
malarial  fever. 

M&inpuri  anciently  formed  part  of  the  great 
kingdom  of  Eanauj,  and  after  the  fall  of  that 
famous'  state  it  was  divided  into  a  number 
of  petty  principalities,  of  which  RApri  and 
Bhong&on  were  the  chie:^.  In  1194  R&pri  was 
made  the  seat  of  a  Moelem  governor.  Bf&inpurf 
fell  to  the  Mughals  on  B&bar^s  invasion  in  1^26. 
and,  although  temporarily  wrested  from  them  by 
the  short-lived  Afgfaftn  dynasty  of  Sher  ShiJb, 
was  again  occupied  by  them  on  the  reinstate- 
ment of  Ham&yi&n  after  the  victory  of  P&nipat. 
Like  the  rest  of  the  lower  Do&b,  MAinpnrfl 
passed,  towards  the  end  of  the  last  century, 
into  the  power  of  the  Mahrattas,  and  finally 
became  a  portion  of  the  province  of  Oudh. 
When  this  part  of  the  country  was  ceded  to  the 
British  in  1801,  ^ftinpurf  town  became  the  head- 
quarters of  the  extensive  distriot  of  Etawah, 
which  was  in  1856  reduced  by  the  formation  of 
Etah  and  M&inpuzl  into  separate  ooUeotonites. 
On  die  ontbreuc  of  the  matiny  in  1857,  die 
regiment  stationed  at  Hftinpurf  revolted,  and 
attacked  the  town,  which  was  snooeaBfully  de- 
fended by  the  few  Europeans  of  the  station  for 
a  week,  until  the  arrival  of  the  Jh&nsl  mutineers 
made  it  necessary  to  abandon  the  distriot. 

MAiNPUBf,  the  chief  town  and  headqnarters 
of  the  above  district,  is  situated  in  27^  14'  15" 
N.  lat.,  70<*  3'  5"  E.  long.,  and  had  a  popula- 
tion in  1872  of  21,117,  viz.,  Hindus,  17,506; 
Mohammedans,  3,485  ;  Christians  and  "  otheis," 
146.  The  town  consists  of  two  separate  por- 
tions, M&inpuri  proper  and  Mukhamganj ;  the 
former  traditionally  dates  from  the  prehis- 
toric period  of  the  MahdblidrcUa,  while  the 
latter  was  founded  by  R&j&  Jaswant  Sinh 
in  1808.  Holkar  plundered  and  bnmed  part 
of  die  town  in  1804,  bat  was  repulsed  by 
the  local  milida.  Since  the  British  oocapatioa 
the  population  has  rapidly  increased,  and  many 
improvements  have  been  carried  oat.  The  Agra 
bnmoh  of  the  Gland  Trank  Road  runs  throoj^  die 
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«eatn,  ud  fbmu  a  wid«  stnet  lined  oa  both  ndes  hf 
iluqw,  whidt  ooiuditate  the  prmoipal  bauar.  Beridei 
the  joatl  GoTemment  offices,  eta,  in  the  civil  sUdon, 
die  obief  boUdinci  are  the  poUoe  atatitm,  opium  ware- 
hooaea,  juL  post-office,  dispenaazy,  two  uigi  aohools, 
American  JEresbyterian  miaaion,  chnroh,  leading- 
Kxnna;  there  an  two  pvt^  gaidena.  The  town  oar^ 
ries  on  •  conuderable  trade  in  cotton,  indigo  seed, 
oonntiT  prodnoe,  and  iron  j  and  thera  Ip  »  nnnn&o- 
tore  of  woodwi  artioleB  inlaid  with  win. 

MAINTENON,  Franvoisb  D'AuBicntt.  Mab^ 
Qmai  DX  (1635-1719),  the  second  wife  of  Louis 
XiV'*  ■'id  nnaeknowledt^  qaeen  of  France  for  the 
lart  Uiirtyyeaxsof  his  nign,  was  bom  in  »  prison  at 
Niort  on  November  27,  1635.  Her  father  Constant 
d'AoUgn^i  was  the  son  of  Agrippa  d'AnlMgn^,  the 
&moiiB  fiiend  and  general  of  Hennr  IV.,  and  had 
been  imprisoned  as  a  Hugneoot  nuuoontent,  but  her 
mother,  a  fervent  Catholio,  had  the  child  baptaEed  in 
her  religion,  hor  sponsors  Deing  the  Duo  de  la  Boehe- 
foooanld,  father  of  the  author  of  the  Mascmt,  and 
the  Comtesse  de  NenOlanb  In  1639  Gonstut 
d'Anbignd  was  released  frmn  prison  and  took  alibis 
fiunily  with  him  to  Martiniqne,  where  he  died  in  1645, 
after  having  lost  what  fortune  remained  to  him  at 
cards.  Madame  d'Autngn^  returned  to  France,  and 
from  sheer  poverty  unwillingly  yielded  her  daughter 
to  her  sisterin-law,  Madame  de  Villette,  who  made 
the  child  very  happy,  but,  unfortunately  toT  her,  con- 
verted or  pntended  to  convert  her  to  Proteetantjam. 
When  this  was  known,  an  order  of  state  was  iwued 
that  she  should  be  entrusted  to  Madame  de  Nemllant, 
her  godmother.  Every  means,  every  indignity  even, 
was  now  used  to  convert  her  back  to  Catholicism,  but 
at  the  laat  she  only  yielded  on  the  condition  that  die 
need  not  bdieve  tut  the  son!  of  Madame  de  YiB^ 
was  lost.  Once  reconverted,  she  was  neglected,  and 
sent  home  to  Ure  with  her  moth^t  who  had  only  a 
nun  pennon  of  200  livres  a  year,  whidi  ceased  on 
her  death  in  1650.  The  Chevaker  de  Mer^  a  man  of 
acnne  literaiy  distinctaon,  who  had  made  her  aoqumnt- 
aace  at  Maiume  de  Neiullant's,  disoovend  her  penni- 
kea condition,  and  introduced  nia  "young  Indian," 
as  he  called  im,  to  Scarron,  the  ftmous  wit  and  oomio 
writer,  at  whose  bouse  all  the  literary  aocie^  of  the 
day  assembled.  The  wit,  who  was  of  good  lc«al 
&mih%  and  had  a  kind  heart  took  a  fimoy  to  the 
ftienoleea  girl,  and  offa«d  either  to  pay  for  her 
admiaufm  to_  a  oonroit,  w,  though  be  was  definmed 
and  an  invalid,  to  many  her  himselt  She  accepted 
hia  offer  marriage,  ud  became  Madame  Scarron  in 
1651.  For  nine  years  she  waa  not  only  his  most 
fiuthful  nunc,  but  an  attavdion  to  his  house,  when 
she  tried  to  tnidle  the  license  of  the  conversation  of 
the  time.  On  the  death  of  Scanou  in  1660,  Anne  of 
Austria  oonUnued  his  pension  to  his  widow,  and  even 
increased  it  to  2000  livres  a  year,  which  enabled  her 
to  entertain  and  frequent  the  liteniy  society  her 
husband  had  made  her  acquainted  with ;  but  on  the 
qnew-mother'i  death  in  1666  the  king,  in  spite  of  all 
Uie  efforts  of  her  frimds,  nfiued  to  continue  her  pen- 
rioo,  and  she  pnpaied  to  leave  Paris  for  lisbcm  as 
lady  attendant  to  the  queen  of  Portugal  But  befora 
die  started,  she  met  Madame  de  Monteepan,  who  was 
ibnady,  though  not  avowedly,  the  king's  mistress,  at 
Uua  Hotel  d'Allnet,  and  the  udy  in  question  took  snob 
a  &nqy  to  her  that  she  obtuned  the  contintiance  of 
her  pension,  which  put  off  fbnver  the  question  of 
going  to  Portiu^  Madame  de  Monteepan  did  yet 
mon  for  her,  tor  when,  in  1660,  her  first  child  hy  Uie 
king  was  bom  Madame  Scaiion  was  established  with 
a  laiM  inoone  and  a  hrgo  staff  <^  servants  at  Yau- 
Brara  to  bring  up  the  kmg's  childrai  in  secrecy  aa 
vu^  were  bom.  In  1674  the  king  determined  to  have 
his  diQdren  at  oonrt,  and  thwr  governess,  who  had 
BOW  Bade  ■uffi<nent  fortune  to  iray  the  estate  of 
Maii^enon,  accompanied  tiiem.  The  long  had  now 
■awy  opportnnitiet  of  leung  Ifadame  Sonznm,  and. 


though  at  first  he  was  pr^udioed  agunst  her,  her 
even  temper  showed  so  advantageouuy  against  the 
storms  of  passion  and  jedouqr  e^bited  by  Madame 
de  Monteepan  that  she  grew  steadily  in  his  &r<nr,  and 
had  in  1678  the  gratification  of  haTing  her  estate  at 
Maintttion  rused  to  a  marquisate,  and  heiself  entitled 
Madame  de  Maintenon  by  the  long  himsdf.  Such 
&T(as  Iffought  down  tJie  fury  of  Madame  de 
Montflapui*a  Jealou^i  and  Madame  de  Mainte- 
non's  poritum  was  almost  nnradnraUe,  until,  in  1680, 
Uie  king  severed  Uieir  oonneetion  making  the  lat- 
ter second  lady  in  wiuting  to  Uie  danphincas,  and  soon 
alter  Mfn*wi»*  de  Montespan  left  the  court.  Tlw 
new  "amifl"  nsedherinfluenoeontJieBideof  deooicyt 
and  the  queen  openlr  declared  she  had  never  been  so 
well  treated  as  at  this  time,  and  eventually  died  in 
Madame  de  Maintentm's  arms  in  1683.  The  queen's 
death  opened  the  way  to  yet  greater  advancement ;  in 
1684  she  was  made  first  lady  in  wuting  to  the  dauphi- 
nees,  uid  in  the  winter  oi  1685,  or,  Voltaire  says^  in 
Januaty,  1686,  she  was  privately  married  to  the  ku^ 
by  Hani^,  aiehlwhop  of  l^iis,  in  the  fvesence,  it  ii 
beHered,  of  Ptoe  la  Chaise,  the  king's  oonfoesor,  the 
MarquiB  de  Mcntehevxeni],  the  Chevalier  de  ForlHn, 
and  Bontemps.  No  written  proof  of  the  marriage  is 
extant,  but  that  it  took  place  is  neverthelesi  oer* 
tain.  Her  life  during  tJie  thirty  years  ci  ha 
second  married  life  must  be  studied  from  more 
than  one  side,  and  can  be  ao  folly  from  her 
letten,  which  are  masterpieces  even  of  an  age 
when  Madame  de  Sevign6  wrote,  and  of  which  many 
authentic  examples  an  extant  As  a  wife  she  is  whol^' 
admirable :  she  nad  to  entertain  a  man  who  would  not 
be  amused,  and  had  to  sutmiit  to  that  terriUy  strict 
oourt  etiquette  oi  abadnte  obedience  to  the  kuig*! 
inclinations  wUdi  Safait'Simon  »  Txrid^  deaoribes. 
and  yet  be  ahnm  dieerl^  and  never  ean|ilain  of 
weariness  or  OMieahh.  Her  pc^tical  inflnenoe  haa 
probaUy  been  orerstated,  but  it  was  supreme  in 
matten  of  detail  The  mmisteiB  of  the  d^  used  to 
diaousa  and  arrange  all  the  burincBB  to  be  done  with 
the  kin^  beforehand  with  her,  and  it  was  all  done  in 
her  calnnet  and  in  her  presence,  but  the  kbg  in  mora 
important  matters  often  ohoae  not  to  consult  her. 
Such  mistakes  aa,  for  instance,  die  nplacong  of  Gatinat 
by  Tillenn  may  be  attributed  to  her,  but  not  whole 
pmtoies, — notably,  according  to  Saint-Simon,  not  the 
wi&t^  with  regard  to  the  Spanish  suooesricm.  Sven 
the  levocataon  of  tlie  edict  of  Nantes  and  the  Dnt* 
Kwnades  have  been  laid  to  her  charge,  but  then  can 
be  no  doubt  in  spite  of  ardent  Catholioiam,  she 
retained  a  liking  for  her  foUier's  religion,  and  opposed, 
if  notTCiy  vigorouslr,  die  cruelties  oi  the  Dranmnades. 
She  was  pTobab^  anaid  to  say  much,  or  peril  ner  ^reat 
nputation  for  oevotiooj  which  had  in  1692  obtamed 
for  her  from  Innocent  xTT,  the  right  of  visitation  OTer 
all  the  convents  in  France.  Where  she  deserves  blame 
is  in  her  use  of  her  power  for  personal  patronage, 
aa  in  oompaasing  the  promotions  of  Chamillait  and 
ViUeroi,  and  the  frequent  asnstanoe  ^ven  to  her 
brother  Comte  Charies  d'Aatagn^  Her  influence  was 
on  tJw  whole  a  moderating  and  prudent  force,  and  the 
king,  when  he  wanted  her  advice,  used  to  say,  '  *  Qu'en 
penaeivotre Solidity?"  or  "Consultona  la  lUison." 
Her  social  influence  was  not  aa  great  as  it  might  have 
been  owin^  to  her  holding  no  recogniEed  position  at 
court,  but  it  was  always  exercised  on  the  side  of  decency 
and  morality,  and  it  must  not  be  forgotten  that  from 
her  former  life  she  was  intimate  with  the  literary 
people  of  the  day,  and  never  deserted  her  old  friends. 
Side  by  ride  with  this  public  lif&  which  wearied  her 
with  its  shadovry  power,  occasionally  crossed  by  a  derin 
to  be  reo^nised  as  queen,  she  passed  a  nobler  and 
sweeter  private  existenoe  as  the  foundress  of  8l  Cyr. 
Madame  de  Maintenon  was  a  bom  teacher;  she  lud 
so  won  the  hearts  of  her  first  pupib  that  they  preferred 
her  to  Uieir  own  mother,  and  vraa  similarly  saooeasfiil 
later  with  the  yonng  and  impetuous  Dnohesae  da 
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Boii^(»ne,  and  she  had  always  wished  to  establish  a 
home  ror  poor  girls  of  good  family  placed  in  such 
straita  as  she  herself  had  ezperieDced.  As  soon  as  her 
fortunea  began  to  mend  she  started  a  small  home  for 
poor  girls  at  Ruel,  which  she  afterwards  mo^ed  to 
Noisy,  and  which  waa  the  naoleus  of  the  splendid 
institution  of  St  Gyr,  which  the  king  had  endowed  in 
1G86  at  her  request  out  of  the  funds  of  the  Abbey  of 
St.  Denis.  She  was  in  her  element  there.  She 
herself  drew  up  the  rules  of  the  institution ;  she 
examined  erery  minute  detul ;  she  befriended 
her  pupils  in  every  way;  and  her  heart  ofbn 
turned  from  the  wearinees  of  Versailles  or  of 
Marlv  to  her  "  little  girls  "  at  St.  Cyr.  It  was 
for  the  girls  at  St  0^  that  Racine  wrote  his 
Esther  and  his  Athcdte,  and  it  was  because  he 
managed  the  affuTSof  St^  C>t  well  thatChamil- 
lart  became  controller-general  of  the  finances. 
The  later  :^ean  of  her  power  were  marked  by 
the  pTomotion  of  her  old  pupils,  the  children  of 
the  kins  and  Madame  de  Slontespan,  to  high 
dignity  between  the  blood  royal  and  the  peers 
of^ the  realm,  and  it  waa  doubtless  under  the 
influence  of  her  dislike  for  the  Due  d'Orieans 
that  the  king  drew  up  hia  will,  leaviug  the  per- 
sonal care  of  his  successor  to  the  Due  de  Maine, 
and  hampering  the  Duo  d'Orieans  by  a  council 
of  regency.  On  or  even  before  her  husband's 
death  she  retired  to  St  Cyr,  and  had  the 
diagrin  of  seeing  all  her  plans  for  the  advance- 
ment of  the  Due  de  Mune  overthrown  by  means 
of  the  pariement  of  Paris.  However,  the  regent 
Orleans  in  no  way  molested  her,  but  on  the  con- 
trary vinted  her  at  St  Gyr,  and  continued  her 
pension  of  48,000  Hvrca.  She  spent  her  last 
years  at  St  in  perfect  seclusion,  bnt  an  ob- 
ject of  great  interest  to  all  visitors  to  France, 
who,  howeverj  with  the  exception  of  Peter  the 
Great,  found  it  impoouble  to  get  an  audience 
with  her.  On  April  15, 1719,  she  died,  and  was 
buried  in  the  choir  at  St  Cyr,  bequeathing  her 
.estate  at  Maiutenon  to  her  niece,  the  only 
daughter  of  her  brother  Charles,  and  irife  of  the 
Marechal  de  Noailles,  to  whose  fkmily  it  still 
belongs.  Such  was  the  life  of  the  extraordiiiai;y 
woman  who  kept  till  the  last  the  heart  of  Louis 
XIV. ,  maiked  by  a  virtue  almost  amounting  to  prudery, 
in  strong  oontrast  to  the  generations  which  preceded  and 
followed  her,  by  a  love  of  power  and  a  use  of  it  which 
oan  indeed  be  excused  by  her  early  life,  bnt  which  was 
not  exercised  for  the  good  of  France,  and  by  a  religions 
devotion  which  was  narrow,  if  not  violenuy  fanatical, 
bnt  sweetened  throughout  by  her  ardent  love  for  her 
"  little  gurls,"  whom  she  had  saved  from  the  difficulties 
of  life,  and  whom  she  loved  with  all  a  mother's  love. 

La  Beumclle  published  tbe  Ldtra*  tU  JTnAmm  ds  Mat»- 
tmum,  but  mneh  garbled,  In  2  vola.  in  1762,  and  on  »  larger 
scale  In  9  vols,  in  1766.  He  alaa  in  1755  pabllshed  MimMrea 
lU  Undam4  d»  Maintmon,  in  6  vols.,  which  canaed  him  to  be 
Iniprisuned  in  the  BMtiUe.  Next  must  be  noted  Jbdaau 
dt  M'tiiUaum  peinU  par  etU  mim^  hy  Madame  Board,  1810; 
BtMtoirt  dm  Madam*  d*  Mainhnan,  by  Lafont  d'AaaaonDC, 
1814;  Lettm  MdUa  A»  Madamt  de  Maintaum  et  laprifieetM 
ds»  VrtmM,  1826,  reviewed  hy  Sainte-BeaT&  Qnuerima  du 
Lundi,  TOL  V. ;  and  Bitloire  de  Madame  de  Mtumtenon,  bv  the 
Duo  de  NoaiUes,  1848-68.  All  materiali  for  her  life  have, 
however,  been  supeneded  by  Th£ophile  lAvail^e'a  Mietoire 
daSk  (Vi  reviewed  in  Oautenea  da  Lundi,  to).  Hi.,  and  by 
hit  edition  of  her  Letiree  Xutoriquet  et  idijkmtet,  etc.,  in  7 
vols.,  and  of  her  Omreepondance  GHirtde,  in  4  vols.,  which 
latter  moat,  however,  be  read  with  the  knowledge  of  maav 
forged  letten,  notloed  in  P.  Grimbhtf  ■  Fomx  AMtograpkee  de 
Madame  de  Mainieium,  Saint-Simon's  fine  acooant  of  the 
oonrt  in  her  di^  and  of  her  career  li  contained  in  Che 
twelfth  volume  of  Ch£rael  and  Begnier'a  edition  of  hU 
Mimmree.  (H.  M.  &) 

MAINZ,  or  Mehtz  (in  French,  Matxnob),  the 
largest  town  in  the  grand-duchy  of  Heese-DanuBtadt, 
one  of  the  strongeat  fortresses  in  Gtennany,  and  form- 
flriy  the  seat  of  aii  archbishop  and  elector,  is  situated 


on  a  rising  ^nnd  on  the  left  l^uik  of  the  Rhine, 
nearly  oppoaite  the  influx  of  the  Mmd.  The  fortifictr 
tlona,  which  consist  of  three  eneantet  with  a  seiieM  of 
outlying  forts,  embrace  the  small  town  of  Caste!  on 
the  opsoute  bank,  and  have  rooently  been  widened  w 
as  to  amnit  of  a  large  extension  of  the  town.  Mains 
is  connected  with  Castel  by  a  bridge  of  boa^  and  the 
Rhine  is  also  spanned  there  by  a  railway  bridge.  The 


L  GatbedraL 
%  Teiaat. 

i.  Coorta  of  JwUcei 
4.  Town-nouM, 
b.  Theatre. 
6.  Ontenbaig'a  moa- 
omcnL 


PUaof  Malna 

7.  Schlller'i  Uoun- 

ment 
$,  Heubrunnen. 
9.  Government 

House. 
10.  8t  Steplien'B 

Church. 


11.  AetloQ  Bear- 
house. 


interior  of  the  town  oonsistfl  chiefly  of  narrow  and 
irregular  streets,  but  the  oldest  part  of  all,  to  the  west, 
waa  almost  entirely  destroyed  hy  the  explosion  of  a 
powder-magasine  in  1857,  and  has  been  rebailt  in  % 
much  improved  style.  There  are  also  several  hand- 
some modem  streets  on  the  side  next  the  Rhine, 
which  is  bordered  by  a  fine  quay,  upwards  of  300  feet 
in  breadth.  To  the  south  lies  the  Neue  Anlage,  & 
park  laid  out  on  the  site  of  the  chateau  of  Favorite, 
where  the  duke  of  Brunswick  signed  his  fianous  maiu- 
festo  to  the  fVendi  people  in  1792.  The  prinraml  ob- 
ject of  historical  and  architectural  intercut  in  Mains 
IS  the  grand  old  cathedral,  an  impoang  RomaneBCfue 
edifice  with  numerous  Gothic  additions  and  details. 
It  was  originally  erected  between  975  and  1009,  bat 
has  since  Men  repeatedly  burned  down  and  rebuilt, 
and  its  present  form  dates  chiefly  from  the  1^,  13th, 
and  14to  centuries.  The  largest  of  its  six  towera  is' 
300  feet  in  height  The  whole  buildinv  was  restwed 
by  order  of  Napoleon  in  1814,  and  anouier  thorough 
renovation  has  been  recently  in  progress.  The  interior 
contains  the  tombs  of  Boniface,  the  first  archbishop  of 
Mains,  of  Frauenlob  the  minnesin^r,  and  of  most  of 
the  archiepisoopal  electors.  Mams  poaaessea  eight 
other  Roman  CathoUo  churches,  the  most  notewoithy 
of  which  are  those  of  St  Ignatius,  with  a  finely  painted 
ceiling,  and  St  Stephen,  built  in  1318,  and  restored 
after  the  explosion  of  1857.  The  old  elieetoral  palace, 
erected  in  1627-78,  now  contuns  valnable  ooUeoUona 
of  Roman  and  Germanic  antiquities,  a  pieture  galleiy. 
and  a  library  of  130,000  volnmes,  iuMuding  aereni 
productions  of  Gutenberg,  Fust,  and  Schofftf.  Among 
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cJi«  other  prindpal  buildings  are  the  paI«oe  of  the 
enuad-dnktt,  built  in  1731-39  as  a  lodga  of  the  Teiito- 
oio  Order,  tho  theatre^  the  arsenal,  the  Grovemment 
house,  the  oonunandant's  leiidenoe,  and  eevml  fine 
miTate  houaee.  A  handscnne  statne  of  GatenberK,  hy 
Jlonraldsea,  was  erooted  at  Mains  in  1837,  and  the 
Cuwn  is  also  embdlished  with  a  statue  of  Sdnller  and 
two  arehiteetiiiBl  Ihnntains.  Mains  stall  retaiiis  many 
rdici  of  the  Roman  jMiiod,  the  most  important  of 
vfaicb  is  the  Eichelstem,  a  moanment  belieTed  to  have 
iieen  erected  b^  the  Roman  legions  in  honor  of  Drusoa, 
It  stands  withm  the  dtadel,  which  occupies  the  site  of 
Roman  eaatrum.  A  liUle  to  the  southwest  of  the 
town  are  the  remains  of  a  large  Roman  aqneduotsof 
which  upwards  of  sixt^  pillars  are  still  standing.  The 
odncational  and  soienUfio  institatiotis  of  Mainz  include 
an  episcopal  seminary,  a  gjrmnasium,  a  sooie^  for 
liten^ore  and  art,  a  mvudcaT  society^  and  an  antaqua- 
rino  sooi^,  (he  fine  oollection  of  which  has  been  men- 
tbned  above.  The  aniTemty,  fimnded  io  1477i  was 
mmaased  in  1791. 

Tae  nte  of  Mains  would  seem  to  marie  it  out  nata- 
tally  as  a  ^rei^  centre  of  trade,  but  tlie  illiberal  rale  of 
the  anhbuhope  and  its  military  importance  seriously 
hampered  its  oommerraal  and  industrial  develop- 
ment, and  prevented  it  from  rivalling  it^  neighbor 
Frankfort.  It  is  now,  however,  the  chief  empo- 
rium the  Rlnenish  wine  taramc,  -and  ahw  car- 
lies  on  an  extensive  tranut  trade  in  grain,  timber, 
^nr,  and  oil  The  natural  facilitiee  for  carriage  by 
water  ve  supplemontod  by  seven  railways.  The 
prinoipal  manufactures  of  Mainz  are  leather  goods, 
nuntture,  carriages,  chemicals,  musical  instrnmenta, 
and  oarpets,  for  tae  first  two  of  which  it  has  attained 
a  wide  reputation.  Mains  is  the  seat  of  the  adminis- 
trative and  judloal  authoritieB  of  the  province  of 
Rbonheesen,  and  also  of  a  Roman  CaUiolio  Inshop. 
The  population  in  1880  amounted  to  61,322,  including 
a  gairison  of  about  8000  men.  FuUy  two-thirds  are 
Bnnaii  OathoUn.   Castel  has  about  6000  inhabitanta. 

llabi^  one  of  the  oldest  dtiw  in  Oermany,  was  originally 
a  Caltle  settlement.  Its  iti^egle  Importaaoe  was  «arly 
neogoiiad  by  the  Bomani^  and  m  13  b.o.  Drnms,  tha  son- 
in-law  of  Aagiutaa,  erected  a  fortified  camp  {eattrum)  there, 
to  vblcb  a  smaller  otufeUtm  (the  modern  Castel)  on  the 
oppodte  bank  was  afterward*  added.  The  Geltlo  name 
became  Latinised  as  MagmtiMm  or  Mogmliaemm,  and  a 
town,  Magtmiia,  gndnslly  anwe,  which  became  the  capital 
of  Oerroania  Saperior.  In  the  "  VolkerwanderaQgcn,''  or 
migrations  of  petnpies  daring  the  gradual  dissolntion  of  the 
Bomao  enqiire,  llaina  was  cuatrbyed  on  diflbrent  oecasiona 
hr  the  Alemann!,  the  Tandals,  and  the  Hnns  (451  A.D.). 
Christianity  seems  to  have  been  introdoced  at  an  early 
period,  and  soon  after  its  recovery  from  the  last  of  these 
ealamlties  we  find  it  the  seat  of  a  bishop.  In  the  middle 
«f  the  8th  centoiy,  under  Boni&ce,  the  see  became  an  ardh- 
Ushoprlo^  to  which  the  primacy  of  Oermany  was  annexed. 
CharlemiNKne  bnllt  a  bridge  here  and  granted  the  town 
importuit  privileges,  and  in  the  following  centariee  it  was 
the  salt  <H  several  diets  and  eocledastkal  oonncUs.  In 
ISM  Malaa  was  the  bead  and  roalns^ng  of  the  league  of 
Bhwilah  towns,  and  had  attained  to  soui  a  piteh  of  eom- 
merdal  prosperity  that  it  was  known  ss  toe  "Goldene 
Uainz."  Boon  after  this  time  it  is  believed  that  the  popa- 
lation  was  as  nnmeroos  ss  at  the  present  day.  In  1462, 
daring  tiie  strife  brtween  tte  rival  archbishops  Diether 
Ton  Isenbnrg  and  Adolph  von  Nassan,  Uaint  eeponsed  the 
esose  of  the  former,  bnt  was  taken  by  the  latter,  who  had 
the  support  of  the  emperor,  lost  its  imperial  privileges,  and 
was  henotforth  sottleet  to  ^e  archbishops.  l£any  of  its 
^tianis  wsn  driven  into  exile,  and  carried  into  amr  lands 
a  knowledgeof  the  art  of  printmg,  which  had  been  invented 
at  Mains  Ontenben  in  1440.  In  the  Thirty  Teats'  War 
ICains  was  oeenpied  by  the  Swedes  and  the  French.  In 
17BS  it  enthnsiutioally  welcomed  the  princi^ea  of  the 
Ftendi  Bevidntloii,  and  opened  its  gates  to  the  Bepabllcan 
tKM^  under  Oeneral  Cnatine.  It  was  recaptured  In  the 
following  year,  bat  was  ceded  to  France  by  the  peace  of 
Ckmpo  formlo  In  1797.  la  1B14  it  was  restored  to  Germany 
and  baodsd  over  to  the  grand-dnchy  of  Hesse,  remainiag, 
howemr,  afratnssof  the  German  Ooofedemtion,  garrisoned 
la  emnmom  by  Prussian,  Anstriaa,  and  Uessiaa  troops, 
■ass  2871  It  MS  been  a  fintnss  of  tho  Qerman  amplm. 


For  ftirther  information  eonanit  Bchaab,  OmMekU  det 
»ddt  JfoMU,  1841-44 ;  K.  Klein,  Jfoifu  tthd  aMw  UmMhmg<m, 
1868 ;  Boekenheimer,  PeitrSga  ntr  OetAiekU  der  Stadt  Jfotas, 
1674.  and  Jfoiii*  nad  iAnge&iw^  1880;  Wenitt,  Dtr  Dam 
era  JTsins  mmd  t&im  Jsahwitor,  1887-86.  (J,  9.  M.) 

MAISTRE,  JosKPH  diplomatist  and  poluBioal 
writer  was  btnn  at  Ghambdiy  on  the  1st  April,  1754, 
and.  died  at  Turin  on  the  26th  February,  1821.  -The 
family  was  an  andent  and  noble  one,  enjoying  the  tiUe 
of  count,  and  is  said  to  have  been  tn  Languedocian 
extraction.  The  father  of  JoBn>h  was  prendent  of 
the  senate  of  Savoy,  and  held  other  important  o£Boea. 
Joseph  himself,  aner  studying  at  Turin,  received 
various  appointments  in  the  civil  service  of  Savoy, 
finally  becoming  a  member  of  the  senate.  In  1786  he 
married^  Fran^oise  de'  Morand.  The  invasioD  and 
annexation  of  Savor  by  the  Frooch  Republicans  made 
him  an  exile.  He  did  not  take  refuge  m  that  part  of 
the  king  of  Sardinia's  domains  whi(£  was  for  the  time 
spared,  out  betook  himsdf  to  the  as  yet  neutral  twri- 
tory  of  Idnsasne.  There,  in  1796,  he  published  his 
first  important  work  (he  had  previously  written  oertun 
disoonneB,  pamphlets,  letters,  eta ),  Ctmriiira^m»mir 
la  France,  In  this  he  developed  hts  views,  which 
were  those  of  a  Legitimist,  but  a  L^timist  entirely 
from  the  religious  and  Roman  Catholic  point  of  view. 
The  philosophism  of  the  I8th  century,  as  shown  in  ita 
political  views,  or  ratJier  the  second  as  a  ooosequeiioe 
of  the  first,  was  Joseph  de  Maistve'i  lifis-knig  olgeot 
of  assault 

After  the  stiD  fbrthw  losses  which,  in  the  year  of  the 
pttUieadon  <^  this  book,  the  French  Revolution  in- 
flicted on  Sardinia,  Charles  Emmanuel  summoned 
Joseph  de  Maistre  to  Turin,  and  he  remained  Uiere  for 
the  Imef  space  during  which  the  king  retained  a  remnant 
ofterritoiy  on  the  mainland.  Then  he  went  to  the  island 
of  Sardinia  itself,  and  held  office  at  Cagliari.  In  1802 
he  was  apiminted  envoy  extraordinary  Mid  minister 
plenipotentiary  at  St  Petersbui^g,  and  jouroepred 
thither  the  next  year.  Although  his  post  was  no  siue* 
eoroj  its  duties  were  naturally  lees  enmissing  than  the 
offici  il  life,  with  intervals  of  uneasy  exAe  and  travelling, 
which  he  had  hitherto  known,  and  hisliteraiy  acdvity 
was  RTMt  He  only  published  a  single  treatise^  on 
the  iVinctpe  gSnirattur  det  Chnttitutionn  but  he 
wrote  his  best  and  most  famous  works,  Du  Pape,  De 
rjE»&M  Qe^ieane^  and  the  Soirie*  de  Su  Pitenbourg^ 
the  last  of  wluch  was  never  finished.  Du  i^ipe^  which 
the  seoond-named  book  completes,  is  a  treatise  in  reg- 
ular fiinn,  dealing  with  the  relations  of  the  sovereijon 
pontiff  to  the  diui^  to  temporal  sovereigns,  to  oivui- 
sation  generally,  and  to  schismatics,  espedaUy  Angli- 
cans  and  the  Greek  Church.  It  is  written  nom  the 
highest  possible  standpoint  of  papal  absolutiBm.  The 
SoirieM  ae  St.  Piterwmrg^  so  far  as  it  is  anything  ^for 
the  arrangement  is  somewhat  desultory),  is  a  kind 
of  th4odicie,  dealing  with  the  fortimes  of  virtue  and 
vice  in  this  worid.  It  contains  two  of  De  Maistre's 
most  famous  pieces,  his  panegjTic  on  the  executioner 
as  the  foundation  of  som^  order,  and  his  acrimonious, 
and  in  part  unfiur,  but  also  in  part  veiy  damaging, 
attack  on  Locke.  The  Du  Bxpe  is  dated  Mav,  1817 ; 
on  tiie  Soirees  the  author  was  still  engaged  at  hia 
death.  Besides  these  works  be  wrote  an  ezaminatioo 
of  the  philosophy  of  Baoon,  some  letters  on  the  Inqui- 
sition  (an  institution  which,  as  may  be  guessed  m>m 
the  remarks  just  noticed  about  the  executioner,  was  no 
stumbling-block  to  him),  and,  earlier  than  any  of  these, 
a  translation  of  Plutarch's  '*  Essay  on  the  Delay  of  Di- 
vine Justice,"  with  somewhat  copious  notes.  After 
181S  he  returned  to  Savoy,  and  was  appointed  to  high 
office,  while  his  Du  I^ipe  made  a  neat  sensation.  Bnt 
the  world  to  which  he  bad  returned  was  not  altogetiier 
in  accordance  with  his  denies.  He  had  domestio 
troubles :  and  chagrin  of  one  sort  and  anotlier  is  iud 
to  have  had  not  a  little  to  do  with  his  death  by  paraly* 
sis  at  no  very  advanced  age.  Most  of  the  works  men- 
tioned were  not  puUishea  till  after  his  death,  and  it 
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WM  not  till  1851  that  a  oolleetioii  <^  Lettret  et  Opiu- 
€uU»  appeared,  while  even  nnoe  that  time  fresh  mat- 
ter has  been  pablished. 

Joeoph  de  Mais^  wssone  of  the  moBt  poverfhl,  and 
brfar  UM  aUett,  of  the  leaden  of  the  Neo-Catholio 
and  anti-reTolationaiy  movement  l%e  most  remark- 
mUe  thing  about  his  standpdnt  ia  that,  layman  as  he 
was,  it  was  entirely  eoclesiastieal.  Unlike  his  oont«m- 
prauy  Bonald,  Joseph  de  Muatre  zwuded  the  tem- 
pmvl  mraarohy  as  u  insUtution  of  aJUwether  inferior 
importanoe  to  the  q)iritna]  primary  of  the  pope.  He 
was  by  no  means  a  political  abeolatist,  except  in  so  far 
as  he  regarded  obedience  as  the  first  of  political  vir- 
toes,  and  he  seldom  loses  an  opportunity  of  stipulating 
for  a  tempered  monarchy.  ^  Efut  the  pope's  power  is 
not  to  be  tempered  at  all^  Mther  by  oounrals  or  by  the 
temporal  power  or  by  national  chtuchea,  least  of  all  by 
private  Jodgment.  Hie  neonliari^  of  Joseph  de 
Maintre  is  that  he  supports  his  eondtunons,  or  if  it  be 
preferred  his  paradoxes,  by  the  hkrdest  and  heaviest 
aiTpiment.  Although  a  great  master  of  rhetoric,  he 
never  makes  rhetono  do  duty  for  logia  Every  now 
\nd  then  it  ia  possible  to  detect  f^ades  in  him,  but  for 
the  most  part  he  has  succeeded  in  carrying  matters 
back  to  those  fundamental  differenoos  of  opinion  which 
hardly  admit  of  ai^gumcnt,  and  on  whicn  men  take 
sides  in  oonsequenoe  ehiefly  of  natural  bent,  and  of 
predilection  for  one  state  of  things  rather  than  for 
another.  The  absolute  necemity  of  order  maybe  said 
to  have  been  the  first  prindple  of  this  thinker.  He 
eould  notooncNve  moh  order  without  a  nmde  viuUe 
authoi^  reference  to  which  should  settle  all  dispute. 
He  saw  that  there  oould  be  no  such  temporal  head,  and 
in  the  pope  he  thought  that  he  saw  a  spiritual  substi- 
tute. The  anaroliio  tendencies  of  the  revolution  in 
politics  and  religion  were  what  offended  hfan.  It  ought 
to  be  added  that  he  was  profoundly  and  aoonrately 
learned  in  history  and  philosophy,  and  that  the  super- 
ficial blunders  of  the  18th  centner  vAtZtMopA«t  irritated 
him  as  much  as  thmr  dootriiMS.  To  Vuture  in  par- 
ticular he  shows  no  mercy. 

A  good  aod  complete  edition  of  De  Uaistre  hM  yet  to 
rnpeu.  Of  the  two  worka  named  as  hit  masteipleoM,  Du 
itotlBtobeibnndiatha^fUfsMnM  OharrmMmr^wBA.  the 
Atrfctd*  fltMirrtawy  to  printed  in  two  volnmc^  tiie  flf- 
teentii  edition,  ao-callea,  bearing  date  latm,  187S. 

(G.  SA.) 

MAISTRE,  Xaytkb  dz,  the  younger  brother  of 
Joseph,  was  bom  at  Chamb6iy  in  October,  1763,  and 
died  at  St.  Fetenborif  on  the  12th  June,  1852.  He 
served  when  young  m  the  Piedmonteee  army,  and 
wrote  his  Voyaae  autour  de  tna  Chambre  when  he  was 
in  ^aniaon  at  Turin.  This,  a  delightful  fantasy  piece 
which  ma^  have  owed  something  to  the  example  of 
Steme  in  its  conception,  but  which  is  quite  original  in 
executioDj  he  showed  to  his  Ivotfaer  Joseph,  and  on  his 
approval  it  was  piddished  at  Tmn  in  1704.  Xavier, 


however,  shared  the  politici  and  the  loyal^  of  his 
brother,  and  Ute  annexation  of  Ssmiyi  followod  as  it 
was  at  no  long  date  1^  tho  extinolioa  of  Fiedmontese 
independence,  made  bim  emit  his  country.  He  served 
in  tiie  victorious  Austro-Bnsman  campaign  in  which 
Suwaroff  performed  such  wondras,  and  aooompanied 
ihe  marshal  to  Buaaia.  For  a  time  he  was  in  very  re- 
duced ctronmstanoea,  and  is  sud  to  have  supported 
himsdf  by  painting.  But  on  his  Inrother's  amnl  in 
8t  Petersburg  he  was  introduced  to  the  minister  ci 
marine.  He  was  appointed  to  several  posts  in  the  cap- 
ital, but  also  saw  active  service,  was  wonnded  in  the 
Gancwns,  and  attained  the  rank  otrnt^nr-^OMXtH  He 
manted  a  Rusnan  lady  and  estaMished  himself  in  his 
adopted  countiy,  even  after  the  overthrow  of  Napoleon, 
andrthe  oonseqnuit  restonUion  of  the  Fiedmontese 
dynasty.  For  a  time,  however,  he  lived  at  Naples, 
bat  ho  returned  to  St  Petenborg  and  died  there.  He 
was  only  once  at  Paris  (in  1839),  when  Sainte-Beuve, 
who  lias  left  some  pleasant  reminiscences  of  him,  met 
him.  BesideB  the  Voj/affe  already  menti(med,  Xavier 


de  Maistre's  works  (all  of  which  are  of  very  modest  di- 
mensions) are  Le  JApreux  de  la  OiU  €CAotte.  a  toneh- 
ing  little  stoiy  of  human  misfortune.  La  iVuDnnun 
d»  Qzwxue,  a  ]>owerful  sketch  of  Boanan  ohanoter, 
La  Jaote  SSdriennet  and  the  Expfd&itm  jfecftinift  ^ 
sequd  to  the  Vo^ge  autour  de  put  (^tmdm.  But 
his  Voj/age  is,  with  the  Ltprem,  )aa  title  to  fiune. 
Both  have  acertain  reeemUanoa  to  Stone,  the  fintin 
ita  quaintoees  and  desultory  anangnnent,  the  seoond 
in  its  sentimmL  Xavier  de  Matstre  is,  however,  mndt 
lees  artifidsl  than  his  fonranner,  espedalty  in  his 
pathos,  and  he  is  also  much  better  brad.  Hia  rtyle  is 
of  remarkable  ease  and  parity.  The  woriu  of  Sevier 
de  Maistie,  with  the  exoeption  of  some  brief  diemioal 
tractates,  aro  usnall;^  printed  in  a  sin^e  vt^ume,  which 
figures  in  the  collections  of  Gbarpentier,  Ghunier,  etc 
MATTLANDt  a  town  of  Austria,  in  New  South 
Wales,  98  nules  north  of  STdnef,  in  the  valley  t^Hnn- 
ter  river,  and  oommnnioatuig  with  NewnsUe  and  Port 
Hunter  both  t^steamboat  and  railway.  It  oonnsta  of 
two  distinct  muniapalitiee— East  Maitland,  inoorpm^ 
ted  in  1862,  and  West  Maitland,  in  1863.  The  former, 
which  is  the  seat  of  a  Roman  GathoKe  bidiopj  contains 
a  court-house,  a  large  prison,  and  a  meohaoio's  insti- 
tute; the  latter  a  court-house,  an  excellent  hoqntsl 
(Campbell's  Hill),  a  school  of  arte  with  a  oonsidenble 
library,  a  benevolent  asylum,  a  Uieatre,  and  a  Domi- 
nican nunnery.  The  distaict  is  a  rich  agricultural 
country,  growing  maize,  bariey,  oats,  wheat,  tobaooo, 
grapes,  and  oranges;  eoal  uid  shale  an  ree[alarly 
worked  new  the  town ;  and  a  mod  teade  ta  earned  on 
with  the  interior  townships.  The  inhatutante  nnmb<v 
7881,  East  Maitland  having  2500  and  West  Maidand 
5381. 

MAITLAND,  John  (1614-1682),  earl  and  after* 
wards  duke  of  Lauderdale  in  the  peerage  oi  Sootiand, 
was  a  great-prandson  of  Str  Biokabd  Maitland  (it.  t>. ). 
In  eviy  liie  a  Presbyterian,  he  attended  the  West- 
minster Assembly  in  1643  as  an  elder  of  the  Ohuich 
Scotland  J  and  he  was  a  puty  to  the  surrender  of 
Charles  L  to  the  English  army  in  1645.  Soon  afia<- 
wards,  changing  his  politics,  he  became  a  zealous  sup- 
porter of  the  royal  cause,  and  promoter  of  the  Engage- 
ment for  raiong  fbross  for  the  kinc|B  reaoacL  E»  wm 
taken  prismer  at  the  battle  Woroest^  and,  on 
being  set  at  libertyin  1660,  he  repaired  to  the  Hague 
and  aooompanied  Charies  II.  to  Sootiand.  F^m  166S 
he  was  virtually  ruler  of  Scotland,— at  first  moderate  in 
his  oounsels,  but  afterwards  severe  in  his  measures 
agunst  the  Covenanters.  In  1672  he  was  made  duke 
of  Lauderdale  and  a  Knight  of  the  Garter}  and  be  had 
also  an  English  peerage  conferred  on  hun  (with  the 
titleof  earlof  Gmldfoid)  in  1674.  One  of  the  adminis- 
trative coundl  known  as  the  **  OalMdJ'  he  eventually 
fell  into  disgrace,  and  died  in  1682.  Hisduludom  ana 
English  honors  expired  with  him;  the  euidoro  of 
Laudwdale  passed  to  his  brother  Gbariee,  and  is  still 
in  poseesBioa  of  bii  descendants.  The  voluminous 
oorrespondence  of  Landerdale,  which  is  still  extant^ 
shows  that,  in  edition  to  a  temaikable  power  over 
men  of  all  dassee,  great  watchfulness  and  resolution, 
and  very  dear  ideas  of  what  was  needed  to  keep  Soot- 
land  peaceful  and  in  a  state  of  oseftdness  for  nirther 
ends,  ne  waa  possessed  of  no  alight  leaning. 

MAITLAND,  Sm  Richard  (1496-1686),  an  eariy 
Soottish  lawyer  and  poet  was  born  in  1496.  Hie 
&ther,  William  MaitlandofLethingtonandTIiiristane, 
fell  at  Flodden ;  his  mother  was  a  daughter  of  Geom, 
Lord  Seton.  He  studied  law  at  the  university  of  sL 
Andrews,  and  afterwards  in  France.  He  waa  in  1552 
one  of  the  oammissionerB  to  settle  matters  with  the 
English  about  the  debatalite  lands  on  the  l»rdei&  ud 
about  that  time  had  the  hcmmrc^kiughthood  oonrerred 
upon  Mm.  In  1554  he  was  made  an  extraordinary 
lord  of  sesnon.  About  1561  he  soema  to  have  lost 
his  nght,  but  this  did  not  nnder  him  incapaUe  of 
attending  to  public  business,  as  he  was  the  same  year 
admitted  an  ordinary  Vad  of  sesrifm  fay  the  title  of 
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LeUuiyton,  and  in  1802  TIB  iwrninated  lord  iffiTyieal. 
He  raunea  this  lattw  offioe  in  1567,  in  frnvor  of  John, 
nriw  or  G<^inglum,  his  Moond  ion,  bat  he  nt  on  Uie 
bendi  till  h«  attained  Iiii  eiffhty'cighth  year.  He  wai 
an  amiaUe  and  aooomplicliM  man,  and  died  in  1586, 
and  ninety,  after  having  been  emploTed  in  pal^ 
ofioes  for  apwaids  of  twestt^r  yean.  His  ddeat  rod. 
WilHam,  forms  the  snltieot  of  next  artide.  Hisseoond 
•on,  J(^n,  was  a  lord  «f  sesnoo,  and  was  made  a  lord 
of  pariiament  in  1590,  by  the  tide  of  Lord  Maitland  of 
Piiihtane,  in  which  he  was  saooeeded  hy  his  son  John, 
also  for  some  time  a  lord  of  sesaon,  who  was  created 
eari  of  Lauderdale  in  1624.  The  ktter  was  the  father 
•f  John  Uutlud,  dnke  of  Landerdale,  nofiioed  above. 
One  oS  Sir  Bichard's  dauhten,  Bfuy,  aaristed  her 
fiiUwr  in  Us  ■tadifls,  and  also  mote  venea. 

nepoMisof  8lrBidiardlfaitlaiid,iioiie4rft3ieiol«iif(hy, 
an  nneiriiat  Mtirieal*  and  an  prinoipally  dinoted  anlmt 
tlwabfiMof  hli  timft.  Hemtutthowerer,  be  r^aided 
the  Indtutrloofl  ooUector  and  preaarfer  of  many  pleoea  of 
aadent  Soottiah  poetry.  Thaaa  wm  eo^ed  Into  two  largo 
voliUDML  one  In  fctUo,  and  anotber  In  quarto,  the  former 
written  or  himself,  and  the  latter  by  hla  danghter.  After 
being  in  the  poMMrion  at  his  deaeendaat  the  dnke  of  Iao- 
deidila|tticaB  vdomaa  wete  pnnhaaed  at  the  aale  of  the 
daka^  Ubiazy  Ict  eeUlwated  flauMl  tmu,  who  waa 
one  of  the  flist  eoUecton  of  rare  books  ia  Engund.  Thej 
have  ainee  bean  praaerred  in  the  Pepyaian  Library,  Magda- 
lene Oolleg&  Ounbrtdgeb  Hiey  lay  then  annotlced  for 
many  yean  till  Bkhop  Parcy  paUished  one  of  the  poemi 
Mt^m rf  JB^ifa  JWfcw.  BerenlefthepieoMwen 
then  tnmsernien  hy  John  Ftdcertoa,  who  allarwarda  pnb> 
llahed then ondv the  tltia  q£  Anelmt  BeetHA  Ftmu,oom- 
friaimglSmtwriUm/^  about  imtai  1086,  wUk  iiottaamd 
m  atamaif,  8  vida.  Sro,  Ltmdoa,  1780.  Sir  lUehaid  left  In 
mannaci^aliliten'tfthelhmllyof  flrtoa^aad  avolnme 
ef  legal  deeiilonsecMleefeed  by  him  between  the  yean  1660 
and  1S6S.  Both  an  pweerred  in  the  AdToeater  Library, 
Ediaboigh,aad  the  latter  work  UattllnnpnbUihed.  The 
Amm  of  Bit  Biehaid  Maitland  wen  printed  In  1880  by 
the  Mattlanddodka  Utewy  sodety-f  Wuded  la  Glauow 
in  1828,  whUh  took  Us  name  from  him.  The  ICSL  aaed  for 
the  poipose  was  one  pnserred  in  the  Dmmmond  odlec- 
Uon  in  the  llbnxy  w  the  nnlTemlty  of  Edinburgh.  It 
Banna  to  have  been  written  shortly  Define  the  year  1827, 
iriten  it  waa  pwsanted  by  Dmmmond  to  the  llbiazy.  In 
1820  then  was  also  printed  fivr  the  ehib  lU  Bktvmtftk* 
Smtm  ftfBtgtoim  to  the  year  155^  with  a  eontlnnwon  to 
leeer  by  Alexander,  Vlaeonnt  Einfrtm. 

HATTLAND,  Wiluah  {&  1529-157S),  best  known 
in  Sootdsh  histnvy  by  the  name  of  his  fwiv's  estate 
of  Lethincton,  near  Haddini^,  where  he  zended, 
waa  the  udest  son  of  Sir  ffiohaid  Maitlaodf  notioed 
above.  Bom  abont  1525,  and  partly  edooated  in 
Aance,  he  was  at  an  eariy  age  initiated  into  public 
lifla.  He  was  msde  seoretaiy  of  state  bv  Msiy  of 
Gnise  in  1568 :  bat  the  &Tor  with  which  he  recuded 
the  views  of  the  reforming  par^  soon  exposed  him  to 
tlwqneen  mother's  resentment  He  became  one  of  the 
"lotos  <^  Uie  oongreeation,"  and  waa  also  meirf  the 
BoDttish  flMnmiasionen  wlui  negotiated  with  Queen 
EEnbeth  rwardinc  the  terms  on  which  she  would 
agree  to  aid  the  Beiormers.  Soon  after  Han's  arrival 
in  Scotland,  he  was  employed  in  two  cmbaariea  to 
England,  and  was  made  first  an  extraordinary  and 
that  an  ordinary  lord  of  sesnon.  He  had  a  oontzo* 
ver«y  with  Knox,  whom  he  aooosed  in  the  G«iml 
Assembly  of  1564  of  *»»t^ing  sections  doctrine.  He 
went  sgain  to  England  as  ambassador  to  notify  the 
(peon's  marriage  to  Samley,  and  was  implicated  both 
u  the  omspiraey  against  fiiiuo  and  in  the  KiA  of 
Reld  tragecVi  though  he  was  also  a  member  of  the 
secret  oouncai  at  whioh  the  depondons  of  Damley's 
■nrderers  were  taken,  and  ngned  the  act  of  oonndl 
aoearing  Mary  of  bung  the  author  of  the  crime.  He 
fimght  agunst  the  qaoon  at  lAngside,  but  at  the  owi- 
tueoot  at  To^  identified  himseu  in  a  measure  wiUi 
her  inters^  At  the  iostanoe  of  the  regent  Murray 
he  was  in  1569  arrested  as  a  participant  in  the  king  s 
nurdor,  and  would  have  been  brought  to  trial  but  for 
a  ruse  of  Kirkcaldy  (rf  Grange,  who,  as  oommander  of 
Xdinbaigh  OastlSi  oonvciyed  mm  thither  as  a  prisoner. 


lite  two  imikoiMl  iqneMntativee  of  Huy's  eanae, 
Letlunflton  and  wangOt-  who  nugr  bo  deseriDed  as  the 
foriom  nope  ot  the  captive  queen,  h^  the  castle  of 
Edinbunrh  fv  some  tune  agunst  the  TCjgent  Hcmn 
and  an  Eiaglish  force:  and,  when  nnender  became  a 
matter  of  necesuty,  they  made  their  sulmtisnon  not  to 
the  regent,  but  to  the  English  queen.  Kirtccaldy  was 
executed ;  but  Mutland  died  in  prison^  it  was  generally 
bdieved  of  poiscm  administerea  hy  his  own  hand,  on 
9th  June,  1673.  "  Secretary  Mutland  "  was  a  man  of 
great  tearoing  and  power  of  repartee,  wanting  in  in- 
teffnty,  but  skilled  xa  intrigue,  and  reputed  the  most 
aooompliahed  and  most  vosatOe  statesman  that  lus 
oonntiy  has  produced ;  in  the  opomon  (^  his  eontem- 
poraries  his  oi^tadties  wen  too  great  tax  the  nanov 
sphore  of  Scottish  politicB. 

MArrTAIRK,  IboHEL  (1568-1747),  bibliographer 
and  editor,  was  a  native  of  fiance,  and  was  bom  in 
1668.  On  tha  revocation  of  the  edict  of  Nantes  his 
parents,  who  were  Protestants,  removed  to  Endland, 
where  he  waa  educated  at  Westminster  and  at  Christ 
Church,  Oxford,  gndna^ig  in  1696.  From  1695  to 
1699  he  taught  in  Westminster  Sohod,  but  afterwarda 
devoted  himself  exclusively  to  private  teaching  and 
editorial  work.   He  died  on  August  4, 1747. 

Kaittain  was  a  gnat  lover  of  books,  but  no  eritlo:  and 
his  numeroos  edluous  take  rank  oalj  m  comj^ationa. 
His  work*  Include  Dt  Ormem  lAmgmm  DialeeAt,  1708;  BU- 
^aKonua  HMorio,  «tta*  fpMmM  «f  Kfrrot  temfliamt,  1713 ; 
Siiforjs  lypoffropAoTttM  dttflMOt  PwMeiuitMa,  *(  IjfrrM 
omplae<«M,  1717;  ^mmIm  I^mfn^pMel,  9  voli.  4te,  The 
Hague,  Amsterdam,  and  London,  1719-41 ;  Manmm  Oa* 
oNWfuio,  1732;  editions  of  a  large  number  (tf  Z«tia 
anthon (Lnentiaa,  PluBdzua2>BaUDit,TBniie^  ets,),  as  well 
aa  an  edition  of  Anaereon  (1786),  and  JRiMiliais  Qnmnm 
alignot  aBriplflnwa  0»rmima,  1782. 

MAIZE,  or  iNBiAif  CoKir,  Zea  Ma^.h.,  ftom  ZtA 
otC^i^  which  appears  to  have  been  "spelt"  (Triticwn 
ipeUoj  L.),  aooording  to  the  desoriptira  of  llieophras- 
tns,  is  of  the  tribe  PhalcartdeoB  of  the  order  Qrtunmem 
or  grssses.  It  is  unknown  in  the  native  state,  but  is 
most  raobably  indigntous  to  tropical  America  (Endli- 
cher,  0^  PL ,  No.  742).  SmaUgiainB  of  an  unknown 
vsrietr  have  been  fimnd  in  the  anoinit  tombs  <tf  Pern. 
Bonaioua,  however  {SwUwt  natereOe  du  Jfob),  quotes 
aotlu^ties  (Book,  15^  Bud  and  Fnohs)  as  bdieving 
that  it  came  fttmi  Aria,  and  nuuxe  was  sud  by  Santa 
Bosa  de  Yitertio  to  have  been  brought  by  the  Arabs 
into  Spain  in  the  ISth  century.  A  drawing  of  maixe 
is  slso  flven  by  Bonafoua  from  a  Chinese  work  on 
natural  history,  £ih^<<cAm,  dated  1562,  a  little  over 
Rxty  years  after  the  discovery  of  the  New  Worid.  It 
is  not  figured  on  Egyptian  monuments,  nor  was  any 
mention  made  of  it  Eakem  traveUers  in  Aftica  or 
Aria  prior  to  the  16ui  century.  On  the  anthorityt 
however,  <d  ib.  J.  Gmwfind,  who  reoded  fi»  nine 
yean  in  Java,  Bonafoua  nys  it  had  been  eultivatad 
man  a  veiy  andent  period  in  the  Ariatio  islands  under 
the  equator,  ud  that  it  waa  reorived  thence  into 
Cldna,  and  so  passed  westwards  into  India  and  Tur^ 
key,  hiuioe  its  name  of  "Turkey  ootu,"  under  which 
title  Gerard  in  1597  figured  and  described  seven  kmds| 
SB  wall  as  one  called  *^Come  of  Aria."  Both  Qerard 
and  Bonafons  think  that  it  first  came  from  the  East, 
but  that  on  the  disoovery  of  America  it  was  reintro- 
duced into  Europe  Bctm  that  country.  The  former 
observes: — "These  kinds  of  graine  were  first  Imught 
into  ^Hune,  and  then  into  other  provinces  <^  EuroM 
out  (tf^Afla,iriuah  is  hi  the  Tn^B  Dominions;  assbo 
out  ^  America  and  the  Iboids a^tqrningfrom  the  Essfe 
and  West  Lidies  and  Virginia,  ete."  Humboldt  and 
othera,  however,  do  not  heritate  to  asv  that  it  origi- 
nated soldy  in  America.  It  had  been  long  and  extw- 
rivdr  cultivated  there  at  the  period  of  the  oisoovery  of 
Uie  New  World.  The  plant  is  mon«ecKou&  producing 
the  Btaminato  (male)  flowers  in  a  large  foathoy  panicle 
at  the  summit,  and  the  (fenude)  dense  spikes  of 
flowers,  or  "ears,"  in  the  axus  of  the  leavea 
beknr,  the  kmg  i»nk  s^ks  han^ng  trat  like  a 
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silken  tasseL  They  are  inyeated  by  the  sheaths  of 
leavua,  much  nsed  in  packing  oranffea  in  South  Eu- 
rope, and  the  mon  detioata  ones  for  agarettee 
in  South  Amerioa.  The  aoomBpanyingfigarM  an  after 


PiQ.  1.— Male. 


PiQ.  2.-lUla. 


Neee  Ton  Esenbeok,  Gen.  PlFl.  Germ.  Kfi.  1  shows 
ft  braneh  of  Uie  tenmnal  male  mfloieaoenoe.  rig.  2  is  a 
single  siukdet  of  the  eame,  oontuning  two  floats,  with 
(he  three  stamens  of  one  only  protruded.   Fig.  3  is  a 


na.l^iteialSL 

Bjnke  of  the  fbmale  inflorescsenoe,  protected  hy  the 
sheaths  of  leaves, — the  bladee  being  also  presenL 
Usnally  the  sheatAs  terminate  tn  a  point,  the  blades 
being  arrested.  Kg.  4  is  a  spikelet  of  the  female  in- 
floresoence,  oonsiBting  of  two  outer  glumes,  the  lower 
one  ciliated,  whioh  endoee 
two  florets,  — one  barren 
(sometimes  fertile),  oonast- 
ing  of  a  flowering  glume 
and  pale  onl>;,  and  the  other 
fertile,  oontaioing  the  pistil 
with  elongated  style.  The 
mam  of  styles  nom  the 
whole  Binke  is  prntdulons 
from  tiie  summit  of  the 
sheaths,  as  in  fig.  3.  Vig.  5 
shows  the  fruit  or  grain. 
More  than  three  hundred 
nnUkM  are  known,  wldch  di£br  more  among  them- 


FiO.  6.— Onin. 


Fia.  4.— FenuUe. 


selves  than  those  of  any  okher  cereal.  Some  oume  to 
maturity  in  two  months,  others  require  seven  months ; 
some  are  as  many  feet  lugh  as  others  are  inches;  some 
^  have  kernels  eleven  times 
larger  than  others.  They 
vaiy  nmilariy  in  ehi^  and 
nse  of  MiB,  color  of  the 
grun,  which  may  be  white, 
ydlow,  purple,  striped,  etc, 
ajpd  also  in  physical  diaracters  and  chemioal  composi- 
tion,— in  short,  in  all  those  charaoteiB  in  whioh  the 
difierent  speciee  of  a  genus  difier  amon^  themselves. 
The  varieties  grown  most  abundanUy  in  the  United 
States  may  be  roughly  grouped  into  four  great  classes. 
The  "  Flint "  varieties  are  most  common  east  of  Lake 
£^e  and  north  of  Maiyland,  and  the  "Dent"  varie- 
tjes  arc  the  common  ones  west  and  south  of  these 
points.  The  "Horsetooth"  varices  are  grown  ex* 
tensively  only  in  the  south,  and  there  they  are  grown 
along  witli  the  dent  These  three  dasses  pass  into 
each  other  by  every  gradation,  and  thegrain  from  all 
is  similju*  in  ohemiol  composition.  The  "Sweet" 
varieties  are  not  grown  for  the  ripe  gnun,  but  for  boil- 
ing com,  and  that  the  stalks  may  serve  as  "com  fbd- 
der."  "Green  com"  was  an  importftnt  food  with  the 
native  Indians.  Many  of  the  tribes  celebrated  its  sea- 
son with  religious  ceremonies  and  festivals.  In  the 
large  cities  of  America  "green  cora"  is  a  table  loxuiyt 
but  in  the  smaller  towns  and  country  districts  it  is  an 
important  article  of  food.  Chemical  analysis,  as  well 
as  common  experience,  slfows  th^  this  is  a  vei^  nutri* 
tious  artide  of  food,  being  richer  in  albuminoids  than 
an^  otiur  cereals  when  ripe  (calculated  in  the  dqr 
weight).  It  is  capable  of  bein^  grown  in  tiie  tropics 
from  the  levd  of  the  sea  to  a  height  equal  that  of  tiie 
^^renees,  and  in  the  south  and  middle  of  Europe,  but 
it  cannot  be  grown  in  England  with  any  chance  of 
fK&t,  except  perhaps  as  fodder.  Frost  kills  the  plant 
m  all  its  st^es  and  all  ita  varieties ;  and  the  crop  does 
not  flourish  well  if  the  nights  are  cool,  no  matter  how 
&voraUe  the  other  conditions.  Consequently  it  is  the 
first  crop  to  disappear  as  one  ascends  into  we  moun- 
tain regions,  and  comparatively  Uttio  is  grown  west  of 
the  great  pliuns  of  North  America.  In  Brittany, 
where  it  scarcely  ripens  the  grun,  it  furnishes  a  strong 
crop  in  the  autumn  upon  sandy  soil  where  clover  and 
luoem  will  yidd  but  a  poor  produce.  It  prefers 
deep,  rich,  warm,  dry,  awl  mdlow  nnl,  and  hence  the 
ridi  bottoms  ana  fertile  prairies  of  the  Mississipin 
bann  constitute  the  r^ion  of  its  greatest  production. 
Ilhnois  leads  in  total  amount,  produdngin  1870  nearly 
326  millions  of  bnshels,  or  105  bushels  per  head  of 
population.  The  region  of  chief  produmon  in  the 
United  States  may  m  described  as,  a  rude  ellipse  900 
miles  long  from  east  to  west  b^  600  miles  wide,  with 
Springfield  (the  capital  of  Illinois)  as  its  centre.  This 
r^on  produces  annually  from  1000  to  1400  millions'<^ 
bushels,  or  neariy  three-fotuths  <^  the  total  orop  of  the 
country. 

As  an  article  of  foodj  nuiie  is  one  of  tlie  mo3t  ex- 
tensively used  grains  in  the  world.  Although  rieh  in 
nitrogenons  m^ter  and  oil,  it  does  not  i^ke  good 
bruta  A  mixtnre  of  lye  and  com  meal,  however, 
makes  an  exoelleht  eoarse  bread,  formeriy  much  used 
in  the  Atlantic  Statw,  and  a  similar  bread  is  now  the 
chief  coarse  bread  of  Portugal  and  some  parts  of  Spain. 
When  the  harder  "flint'  varieties  are  roasted,  the 
gnuDS  "pop,"  the  skin  bursts,  and  the  white  interior 
swells  up,  emitting  a  pleasant  odor.  It  is  either  baked 
bto  cakes  called  tortmi  by  the  Indians  of  Yucatan,  or 
made  into  a  kind  of  pomdge,  as  in  Italy.  When  de- 
prived of  the  gluten  it  constitutes  Osnre^  maizena, 
or  com-rtarch  (see  LetfaeWe  ZeefHne  on  Ibodt  p.  19; 
and  Foods  by  E.  Smith,  156).  Maixe  contains  mon 
oU  than  any  other  cereal,  raogiiwftom  3.5  to  9.5  per 
cent,  in  the  commercial  grain.  This  is  one  of  the  fac- 
tors in  its  value  for  fattening  purpoees.  In  distilling 
and  some  other  processes  this  od  is  separated  and  finiu 
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u  artide  of  oommeroe.  When  maiso  is  flown  l«oad- 
cMfc  w  doa^  i^anted  in  diillB,  tha  ean  may  not  de- 
YtHopat  aU,DaktheitalkiBridininngaranaam^, 
and  tlui  b  tha  basis  of  growing  *'  oon-fodder."  The 
amonnt  d  fiaage  that  may  be  prodnoed  in  this  way  is 
flnonDons;  60,000  to  80,000  ft  of  green  foddel-  are 
grown  per  acre?  which  nukee  8000  to  12,000  lb  aa  field- 
oared.  Sugar  and  molassea  hare  from  time  to  time 
been  manu&otnred  from  the  com  stalks,  bub  at  present 
Uiis  manofiwtare  is  not  eommermaUy  suooeasfuL 

In  the  bedeaa  western  praiiiee  mwze  is  often  grown 
for  fattl,  as  in  many  places  fuel  can  be  procured  so 
cheaply  in  no  other  way.  A  hundred  busheU  of  ears 
is  equM  in  heaUng  povw  to  a  otod  of  Uie  beet  hard 
wood,  ai^may  bejgrownfiHrai»rioelesBthanaoonlof 
haid  wood  bmigi  in  the  large  dtiea.  ^e  use  of  com 
in  the  iodostries,  as  the  raw  material  for  the  manufao- 
tore  of aloohi^,  whiskey,  staroh,  glucose,  oil,  and  rarions 
food  products,  increases  year  by  year,  witli  the  increase 
of  facilities  for  produotioo  uid  the  inoreaHng  apidioa- 
tions  of  chemistry  to  the  arts. 

F<»r  ftaller  detiJla  «ee  a  paper  by  Profeasor  W.  H.  Brewer, 
Tale  Col.,  Conn.,  from  which  ■ome  of  tho  above  deteile  are 
taken,  is  well  M  the  Bp«cuU  Report  on  Certai  ProducU,  Waab- 
Ington,  IBGS,  and  tfae  3tjth  Annual  Beport  ot  the  New  York 

State  Agriuultuml  Society,  1878. 

HAJL^TH,  JAnos  or  John,  Count  (1786-1855), 
Sungarian  historian  and  poet,  was  bom  at  Pest  on  the 
5th  <^  October,  1786.  First  educated  at  home,  he 
snbseqnently  studied  philosophy  at  Eger  (Eriau)  and 
law  at  Grttr  (Baab),  hw  &ther.  Count  Joseph  M^l&th, 
SB  Anetmn  miiustar  of  state,  eTOntnaUy  obtaimng  for 
him  an  appmntment  in  the  public  service.  Tha  weak- 
Msa  his  cgreught  having  rendered  it  neoessaiy  for 
him  a  Ibw  yeaza  later  to  resign  the  Ckvemment  secre- 
taiyship  to  which  he  had  oeen  promoted,  Mtyliith 
tonied  his  attention  to  literature,  especially  devoting 
himself  to  historical  research,  and  the  translation  into 
German  of  Magyar  folk-tal^  and  of  seleotioos  from 
Uie  works  of  the  best  of  his  oountiy's  native  poets. 
Moreover,  as  an  original  lyrical  writer,  and  as  an  editor 
aod  adapter  of  old  Qeiman  pouna,  M^l&th  showed 
oonsiderable  talent ;  and,  in  general,  his  activi^  as  an 
authw  was  remarkaU&  Us  Tszioos  fiterary  produo- 
tionBin  German  and  Hungarian  amounting  together 
to  more  than  sixty  volumes.  During  the  greater  part 
of  his  Vfe  he  resided  either  at  Pest  or  YienniL  but  a 
few  years  before  his  death  he  removed  to  Munioh, 
where  he  fell  into  a  state  of  destitution  and  extreme 
deepoodenoy.  Seized  at  last  by  a  terrible  infatoadon, 
he  and  his  daughter  Henriette,  who  had  long  been  his 
companion  ana  amanuensis,  determined  to  put  an  end 
to  their  dependent  position  bv  drowning  themselves  in 
the  Lske  of  Starnberg,  a  lev  miles  south-west  of 
Munich.  This  fktal  resolution  was  carried  into  effect 
on  the  3d  of  January,  1855. 

It  ia  generallT  admitted  that  in  his  neat  hiitorieal 
triwriini  Oonat  K^Uth  haa  failed  in  a  erlneal  dlsnlmina- 
tloo  between  ttie  meiely  mythical  or  poetical  and  the  true 
historical  element,— the  former  not  anfreqnently  being 
Allowed  to  unduly  influence  and  obseore  the  latter.  The 
pfditlcsl  tendency  of  hla  writings,  moreover,  has  been 
olljaeted  to,  wpedally  by  his  own  countrymen,  as  bdng  too 
eonMrvatlve  and  over-bvoiable  to  Austria.  Of  his  hlatorl- 
eal  works  the  most  Important  are  the  GttAidtU  d&r  Ua^- 
yoren  (Vienna,  1S28-31,  6  vola. ;  2d  ed.,  Batiabon,186!i-63), 
and  his  OMsUdUedM  M«rmdkwek«»  KaiatrtlaaU  (Hambai^, 
18S*-6(^  B  vols.),  foeda^  noteworthy  among  h  ia  metrical 
teandaUons  fmn  the  HongaiiaB  are  the  MagyarxKkt 
GedMda  (Stuttnrtand  TQblngen,  1S85) ;  and  Himf^tmuer- 
Uam»  Litb^tie&r  (Peat,  18S9;  2d  ed.,  1831 ;  lee  Eibfaludt, 
SilfDOB).  A  valuable  onutribotiDn  to  folk-lore  anMared 
In  the  Manariaeka  Bagm,  IBrAmt,  wmd  SnSkbrnfm  (Brfinn, 
1885  ;  2d  ed.,  Stuttgart  and  Tabingen,  1837,  8  vols.). 

MAJOLICA   See  PoTnaT. 

MAJOR,  or  Maa,  John(c.  1470-1560),  a  theologi- 
cal and  historical  wnter,  was  ham  at  the  village  of 
deghom,  sear  North  Berwick.  Scotland,  about  the 
year  147a  After  a  ahatt  period  spent  at  Cambridge, 


he  entwed  the  univemty  oS  Fma  in  1403.  stod^g 
sQccessively  1^  the  coUagesof  St.  Barbeand  Iffwtaign, 
and  graduating  as  mastor  of  arts  in  1406.  PRMBotad 

to  the  doot<»ate  in  1505,  he  lectured  in  philosophy  at 
Montugu  Ct^lege  for  some  time,  and  had  several  dit«- 
tinguisDod  auditors.  From  1518  to  1522  he  held  the 
office  of  inincipal  in  the  uoiveisi^  of  Glasgow,  John 
Knox  being  among  the  number  of  those  who  attended 
his  lectures  there ;  he  was  afterwards  removed  to  St. 
Andrews,  where  George  Buchanan  was  one  of  his 
pupils  in  1625.  He  appears  again  to  have  retuined  to 
France  for  some  Ume,  but  we  find  him  onoe  more 
at  Sl  Andrews  in  1530,  where  he  was  head  of  St. 
Salvator's  College  from  1533  until  his  death,  which 
took  place  about  1550. 

He  wrote  In  Lihroa  Smtemtiarwm  commmiarha,  Paris, 
1500-19;  Da  Hiatoria  GmHa  Sevtonm  UM  an,  FariiL  1621. 
Oawmatiarina  m  Pk^aiea  Ariatotdia,  Paris,  1526:  and  In  Qno- 
lnor  EaangeUa  Es^oaitioiua  Litadadm,  Paris,  1629.  By  Knox 
he  ii  ipoken  of  ai  having  been  in  hla  d^  an  oiade  in 
rdigiona  matters:  and  it  naa  been  ooiOectared  that  both 
the  great  Beformer  and  Buchanan  were  largely  Indebted  to 
him  for  their  advanced  opiniona  on  political  lad  eodeslarf- 
tical  quertlons.  Hla  wrltinga  do  not,  however,  posseas  any 
Interest  or  importance  apart  from  this  clrcnmBtance;  uid 
even  Bachanan  has  allowed  bimaelf  to  ^eak  of  his  ohl  pre> 
oeptOT  as  "  Joannes  solo  cognomiue  mt^atJ* 

MAJORCA  See  Balxabio  Islands, 
MAJOKIANUS,  JuLiua  Yalebius,  anpem  of 
the  west  from  457  to  46^  was  the  successor  of  Avitus. 
He  had  been  a  distinguished  soldier  under  Aetius,  and 
also  after  the  death  of  that  general :  for  his  election  to 
the  purple  he  was  indebted  to  the  powerful  Count 
Ricimer,  patridan  of  Home.  To  put  a  stop  to  the 
harassing  mcuisions  of  the  Tandals  he,  in  458,  re- 
solved to  lead  an  expedition  afrunst  Genserio  himself; 
for  this  purpose  he  got  together  a  large  srmyt  com- 
posed chiefly  of  barbarians,  and,  pasnng  the  Alps  in 
November,  458,  made  I^yons,  and  afterwards  Aries, 
his  headquarters  until  the  preparations  for  the  invasion 
of  Africanad  been  completed.  Having  during  his  stay 
in  Graul  succeeded  in  pacifying  Theoaorio,  he,  in  the 
beginning  of  460,  crossed  the  Pyrenees  for  thepnrpoee 
of  joining  his  armament  at  Carthagena.  Genserio, 
however,  after  all  overtures  for  peace  ud  been  r^ected, 
succeeded  through  the  treachery  of  certun  officers^  in 
surprismg  the  Roman  fleet,  most  of  the  ships  being 
eiUiOT  tuen  or  destroyed.  M^orianus  returned  at 
once  to  Cbuil,  where  he  made  peace  with  Genserio  in 
the  following  year.  Soon  afterwards,  while  at  Tortona 
in  Lombardy,  he  was  surrounded  partisans  of  lUri- 
mer  and  oompdled  to  abdicate  (August  2,  461).  He 
died,  most  probably  by  violence,  five  days  afterwards, 
and  was  succeeded  on  the  throne  by  Severus.  He  was 
the  authw  <^ several  laws,  which,  ^'  remarkable  for  an 
ori^naJ  cast  of  thought  and  expression,  futhfuU^ 
represent  the  character  of  a  sovereign  who  loved  his 
people,  who  sympathized  in  their  distress,  who  had 
stmuea  the  oauses  of  the  dedine  of  the  empire,  and 
who  was  capable  of  appl^ng  (as  fiff  as  such  reforma- 
tion was  practicable)  jumdous  and  effectual  ranedics 
to  the  pnhlio  disorders"  ((Kbbon,  DecUm  and  Fall^ 
ehap.  39).     ,  ,  , 

MAICATT.*  or  Maculla.  a  port  on  tJie  south 
ooast  of  Arabia,  in  31^  N.  lat  and  49°  13'  ^  long. 
ThB  town,  which  appears  to  be  of  no  great  antiquity, 
is  described  by  WeUsted  ss  built  on  a  low  prelecting 
point,  widi  many  lofty  and  substantial  houses,  and  a 
suburb  of  huts,  ohiefly  inhabited  by  slaves,  Somalia, 
and  Arab  sulors,  on  the  slopes  leading  up  to  a  lofty 
ohalk-hill  ( Jebel  el-K&ra)  which  overhangs  the  town. 
The  Arab  inhabitants  are  of  the  Beni  'Isa  tribe.  The 
Somali  traders  do  not  settle  permanently  in  MakalUL, 
but  they  form  an  impOTtantdnnent  in  the  Dopulation. 
There  are  also  Indian  reridenta  (Banians).  The  harbor 
is  good,  and  the  town,  which  may  be  r^iarded  as  the 
port  of  Qaijramaut,  rose  during  the  dedine  of  Aden 
to  tlie  tank  of  the  diief  emporium  b^men  India  and 
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the  ScHnali  OMSt  It  itill  expoiti,  unonff  other  pro- 
dnotaoiiB  of  HadnunauL  tolMUoo,  mothdrof-pearl,  uid 
inoense  to  Jeddah  and  ■hadt  fiu  to  Indu,  bat  has 
lately  declined  in  the  gmenl  tnuufonnation  of  the 
eharaoter  of  the  Kaeters  trade.  Aooording  to  the 
latest  Arabic  aooonnte  (see  Badger,  in  the  Academ^f, 
March  4,  1882),  the  town  contains  about  a  thonsand 
houses.  Makan&  is  governed  a  prinos  or  nakth  who 
is  esteoued  one  of  the  chief  mmor  potentates  of  that 
tiosst  Hie  present  prince  Sala^  el-Keeftdf  has  made 
himself  quite  mdej>enaent  of  the  snnounding  Bedouins, 
•od  is  even  repwted  to  have  made,  oonquests  in  tiie 
interiw. 

HAKARt  Abu'l-'Abbte  A^Mned  ibn  Moham- 
med el'Mal^karf,  Aialuo  historian  was  bom  at  lilim- 
flfo  (TIemoen)  in  Algeria,  towards  the  close  of  the  16th 
eentttiy,  and  studied  at  Fez,  where  he  remuned  occu- 
pied with  literaiy  pursuits,  till,  for  some  unknown 
oause«  he  was  driven  into  exile  and,  after  visiting 
Mecca,  settled  in  Guro.  In  1628  he  came  to  Damas- 
ous  after  a  pilgrimage  to  Jenualem.  Warmly  received 
by  the  Bcholivs  there,  he  delivered  lectures  on  the 
traditions  of  the  Prophet,  and  in  the  evenina  enter- 
tained his  friends  with  stories  of  the  glories  ofMoalem 
Spain,  a  subioot  of  interest  to  all  Aram,  and  espemally 
to  those  of  Syrib  "BSm  ftiends  madia  him  promise  to 
reduce  his  narrative  to  writing,  and  <mi  returning  to 
Cairo  he  devoted  three  years  to  this  task.  He  had 
divorced  his  wife  and  nude  trthorprepan^ons  to  settb 
definitely  in  Damaaons  when  death  overtook  him  in 
1631. 

HaUcarl*a  great  work.  Th»  BrmtX  of  Ferfkm  frvm  Ott 
BranA  One»  Andabma,  and  MemoHdla  «fj  Fixlar  JCMn 
«I-i>tN  jjm  A'K'k^y  ooulita,  as  the  name  IndicatM,  of  two 
parts.  The  flrst  If  a  geoeral  history  and  dMcrlption  of 
Ifohanunedan  Spain,  mainly  in  the  form  of  analects  ftom 
a  number  of  aatbon,  with  many  Toraea  intenpened.  Thia 
par^  which  i«  of  great  historical  valne,  waa  poDlialied  In  an 
(Incomplete)  English  vezalon  by  P.  de  Oanngoa  (London, 
1840-43),  and  in  Arabic  by  Wright,  Erehl,  IXot,  and  I>cigat 
(iiiwtodM  mr  TAirioiM  la  Wurolura  dsi  AraSea  JfEtpam*, 
Leyden,  lesS,  1856, 1858, 18S1).  An  edition  Id  foar  voTnmes 
publiihed  at  GUro  (1803).  oratiana  also  (in  volt.  ill.  and  Iv.) 
the  life  of  the  &mona  statesman  and  anthor  Lisin  el-DIn, 
vlxier  of  Gianada  (06. 1374).  Farther  references  to  Utera- 
tore  are  ^ven  by  PertKh,  Arab.  Sdtekr.  M  Gotha,  No.  1097. 
Among  other  worka  of  lukkaii  a  oommeataty  on  thearv* 
b^moM  of  Ibn  Khaldfin  U  mentionad  (9.  Kb.,  8(M8). 

MAKd,  aoorponte  town  of  Hunpai7,  and  capital  of 
the  traDB-lisian  county  of  Gsaafid,  is  situated  near  the 
right  bank  of  the  Maros,  about  15  miles  east-southeast 
ofSMged,in46'*13'N.lat,20'28^E.long.  The  town 
eonsista  «  the  three  wards  of  B^j^,  Szent-I^rincz 
(Sunt-Lawroice),  and  Uivfiros  (New  Town),  and  has, 
besides  the  usual  official  Duildlogs  oonnected  with  the 
administration  of  a  county,  Boman  and  Greek  Catholic, 
Lutherau,  and  Calvinist  diurches,  and  a  ^ynasogue : 
also  an  elegant  (Calvinist)  gymnasium,  the  bishop  of 
Csan^'s  ^ace  and  gardens,  ro^al  and  drouit  courts 
of  law,  barracks,  tax  and  salt  offices,  a  timber  trading 
agenoy,  a  manunctoty  of  agricultoial  implements,  and 
numerous  mills.  The  surronading  country  is  fertile. 
The  communal  huids  are  exteouve,  and  afford  excellent 
pasturage  for  horses  and  sheep,  as  also  for  large  herds 
of  h(niied  cattle,  for  the  size  and  quality  <^  which 
Msk<{  has  obtuned  a  hi^h  repute.  An  amindance  of 
fish  and  aqnatio  fiml  is  supplied  by  the  Maros,  the 
water  of  whidh  riv^  is  used  also  for  drinking  purposes, 
that  firom  the  wells  bung  unpalatable.  The  town  is 
protected  from  inundations  of  the  Maros  bj;  a  powerful 
dike,  but  the  commune  nevertheless  sometimes  suffers 
during  the  spring  floods  (see  Hunoaat,  vol.  xii.  p. 
377).  The  population,  which  is  chiefly  agrioultunu, 
amounted  in  1880  to  3(iL()77,^mo|MiyMa0Wr8lQr  nation- 
ality. A  great  part  of  the  bunnesi  ofthe  town  is  in 
the  hands  of  Jews. 

1  lumuui  OUh^kLlUTB:  Oieek  OathoUea  UU;  Omk  Sastem 
anieh,M^  CaivtaMMMn;  LnOMmoiiB;  Jmn,  UK;  Ualla- 
ria)u,4. 


BlA^JlIZl  lUd  <a-Dln  Abided  ibn  'AU  «| 
Makrfsf  (1364>i-1441},  one  of  the  most  meritorious  of 
Arabio  historians  and  arohsBologists,  was  descended  on 
both  sides  from  ikmiliea  of  scholariy  distinotum.  His 
heraditaiy  surname  of  Makrfif,  which  he  is  nsnally 
known,  was  derived  from  Ma^r^  a  suburb  of  Ba'lbek, 
with  wnioh  town  his  patwnal  anoestora  had  been  con- 
nected. Td3(i  el-Dfn  himself  was  bom  in  Cairo,  and 
spent  his  life  mainly  in  Egypt,  where  he  was  brought 
up  as  deric  in  a  Govemment  office,  and  at  a  later  date 
he  became  Mol^tmb  U  sort  of  polioe  officer  in  chaige 
of  the  markets)  for  Cairo  and  northern  Egrpt,  sm 
afterwards  iurp&lbot  of  Uie  ^alftnssf  founudon  aft 
Damasflns.  He  deoUned  the  post  of  eadi  in  the  bittar 
town.  He  was,  however,  mainly  engrossed  in  scholarly 
porsnits  as  a  traditionist  and  a  jurisconsult,  but 
espedally  as  an  indefatigable  student  of  historyi  ^ 
is  reproached  his  oontemporaries  fbr  a  somewhat 
inonfinate  seal  m  theologioal  oontrovenf,  but  -othe^ 
wise  passed  a  quiet  and  uneventAil  life.  Ma^iiif  ■ 
litenry  activity  was  veir  great ;  he  was  not  a  man  ot 
original  power,  and  his  books  are  largelf  compilationa, 
in  which  he  is  not  always  sompnlous  m  naming  the 
sources  to  which  he  is  indebted,  but  his  learning  was 
vast,  his  observation  accurate,  and  his  Judjgmrat  sag^ 
douB.  His  mdst  important  woric  is  the  hutorioal  ud 
topogn^hioal  description  of  Egypt,(£{-Jfewd  ts  wa't 

toa  f-AMdrit  of  whioh 
edition  m  2  vols,  folio  hss  ^ipeared  at  BiOik  (1230 
A.H.,  1854  A.D.);  T\aB  is  in  manjr  reepeota  a  mon» 
mental  work;  the  elaborate  description  of  medissral 
Cairo  is  of  unijiae  interest'  It  hat  ei^cqred  »  smt 
r^ntation,  havmg  even  been  tnmilatiBd  mto  Tnixiih. 

Bcflldea  this  work  Kakrlil  wrote  a  varle^  of  Other  hooka 
bearing  on  Egypt  The  iinflniahed  Uv^affi  Is  a  vast  alj^ia* 
betical  cyclopsedta  of  EgTptlan  biography;  three  volomea 
of  the  author's  aatograpn  are  at  Leyden  (doocxx  of  tho 
printed  eatalogne),  and  one  is  at  Paria.  He  also  wrcta 
three  works  on  the  histoty  of  Egypt  under  the  Koelesna. 
An  imperfect  oopy  of  the  second  In  the  anther's  antogra^, 
containing  the  blstoiy  of  the  Fatlmltea,  ts  at  Ootha(Pertaeh. 
Ko.  1S52;  Eoaegarten,  (7ftrast.,p.  xvii.),  while  the  thiid 
(history  of  tbeAyyl^bite  and  Hamelake  soTerelgos)  hss 
been  In  great  part  translated  by  Qoatremire  {Sitloliro  im 
8%UmM  MtmiovludtP^mU,  2  vols.,  1837'-45).  Of  a  bto- 
graphioal  dictionary  of  Ua^rfaf 's  contemporaries  me  antiK 
graph  volume  is  preserved  at  Gotha  (No.  1771).  A  nnmbsa 
of  minor  works  of  our  anthor  are  known  in  Enrope  in  MB., 
and  several  have  been  published,  viz.,  on  the  Moitmo  <■ 
Abymnia,  by  Rink,  1797 ;  on  Mohammedan  Ooiiiagt,  by  TjA 
sen,  1797,  and  French  ttanslation  by  De  Sacy,  1797;  gm 
Ami  WeislUi  and  Meantret,  by  Tychsen,  1800 ;  on  the  Arm- 
Me  Wbe»  ttol  Migrated  to  Egi^  by  Wneatenfeld,  1847 ; 
matanfofBa$rm»ml,  by  Moskowy,  law.  Of  a  gnat  wmk  an 
the  esflM  history  of  tiu  Arabs  part  at  1«M«  fa  atdl  knswB 
In  Egypt 

For  nirther  details  as  to  Hakrfsi  and  his  writings  seetba 
oontempotary  bioffiaphies  pobUahed  by  Do  8a^  (CArsA 
ArMbe)  and  Sbmaker  (i^ee.  CU.  <M.  U^d.  BoL),  and  the 
intnanotion  to  Qaatremire^  wwk  already  nasaad. 

MALABAR,  a  district  in  the  Madras  prendencj, 
India,  between  10^  15'  and  12°  18'  N.  lat  and  7S* 
14'  and  76*>  52^  XL  long. ,  is  bounded  on  the  N.,  by  Sontli 
K&nara,  on  the  E.  by  Goorg,  the  Nfl^  huls,  and 
Coimbatore  district,  on  the  S.  by  Cochin  and  Travaa- 
oore  states,  and  on  the  W.  by  the  Arabian  Sea.  The 
extreme  leng^  is  145  miles,  while  the  breadth  varies 
from  25  miles  in  the  north  to  70  miles  in  the  south  ; 
the  area  is  5763  square  miles.  Malabar  is  singnlariy 
diversified  in  its  configuration :  from  the  eastward,  tM 
neat  range  of  the  Weetera  Gh&ts,  only  intemiptedby 
the  Palghdt  gap,  looks  down  on  a  oountiy  Inoken  n 
long  spurs,  extensive  ravines,  dense  forests  and  tangled 
jungle.  To  the  westward  gender  slopes  and  downs, 
and  gradually  widening  valleys  closely  cultivated,  any 

•  The  year  of  Ms  Uith  Is  varloiuly  given  W.  786,  TBS  a-h.; 
bat7e>&.H.  <US4AJ>.)ts  the  date  beriantbentlaeted. 

"'  '  lUbUshed  in  Enrtme,  t-..  

Oermeu,  by  WosstwMd  (OOtt, 


■  Verknu  eztiaeti  bare  been  published  in  Bmof%,  M^-itbt^B^ 
tore  4^  1A<  Ctmto,  In  Anblo  and  I  -  ^ 
IMS).  For  olher  extmets,  list  of  HSB.^ 
aMdNlMllmsw«flAa,No.lsm;  andOtat 


atd.  see  Feilseh,  An^ 
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till,  nearer  the  seaboard,  the 
ive  into  rioe  plaina  and  back- 


«ee(lthe  forcM  apian 

low kterita taUe-IandL   __  _   

mten  fiiiued  vitli  ooooa-nut  palms.  The  coast  ,nuia 
in  a  HmtEieasteriy  direotion,  and  forms  a  few  head- 
luicis  and  Bmall  bajs,  irith  a  natural  harbor  in  the 
■oath  ^  Codun.  In  the  south  then  is  oonnderable 
extent  <^  tdl4e*Iand.  The  mountuns  of  the  Western 
Oh&to  mn  almost  parallel  to  the  coast,  atid  Tsry  from 
3000  to  7000  feet  in  height.  One  of  the  most  striking 
featoiBS  in  Uie  eonntiy  u  the  INdgh&t  gap,  a  oomplete 
opening  in  the  Western  Ghilts  some  25  miles  aaross. 
The  emef  rivers  are  the  Beliapatam,  Kota,  Mahe, 
Beypur,  Kadetandi,  and  Pon&ni.  One  of  the  most 
«hanoteristio  features  of  Malabar  is  an  all  but  eontinu- 
ons  ohrai  of  lagoons  or  badcwaten  lying  parallel 
to  the  coast,  whidi  haTC  been  formed  by  we  aodon 
of  the  Wftves  and  shore  currents  in  obstructing 
the  mteie  of  the  riverB.  Of  these  backwaters  the 
most  important  are  the  Kav&i  and  Beliamtam  in  die 
north,  uie  Panuogadi,  Quilandi,  and  Elatur  in  the 
middbf  and  tne  XJhetw^i  and  Kodun^iir  in  the 
south.  Connected  as  they  are  by  artificial  canals,  they 
form  a  cheap  and  abundant  means  of  transit  j  and  a 
large  local  trade  is  earned  on  by  inland  navigatioa. 
¥uidng  and  fishouring  is  an  important  indust^,  the 
value  of  the  exports  of  salt  fish  to  Ceylon  being  about 
j£20,000  per  annum.  The  forests  are  extensivewid  of 
gnat  Tamei  bnt  th^  are  almost  entirely  private  pro- 
per^. The  taw  tracts  whidi  are  conserrea  haveoome 
mtoOoremmenthandslgrescheatorbycoDtraot.  Wild 
aiUmsb  inolude  the  elephant,  tij^,  panther,  bison, 
somUar,  spotted  deer,  nog,  Nfkin  ibex,  hyana,  and 
bear.  Siuul  game  is  very  abnnaantb 


The  eensDi  of  ISTB  Mtonied  thepopolatlimof  the  dlsblot 
at  2,361,860,  namely,  Hindus,  1,637,914;  Mohammfwiaim, 
681,SW;  EnropeanB,  2579;  Eoxaduu,  6409 ;  natiTe  Chrli- 
ttans,  aiaSO;  Jklns,  31 ;  and  "  others"  1428.  Th«  HopUs 
or  Ma^iH,  who  form  a  leadins  section  of  the  Htdiamme* 
Jans,  are  the  deseeadante  <rf  Halayalam  eonTorts  to  IiUm, 
mainly  eonflned  to  the  eosit  tiaet.  Tliey  an  ftnsfclflal  ud 
bijtoted  and  their  oottagM,  partly  ftuistieal  and  partly 
agrarlao,  have  for  long  been  a  diatinet  feature  In  MalabM* 
hwory.  Muiy  of  these  outbreaks  have  neee—iuted  the  use 
4^  Enn^eaa  troops  fi»  Ibeb  snnwesitfon.  A  fow  ^rlan  Chris* 
tiuusre  fbnnd  in  Uie  south  of  the  district,  where  th^hSTe 
one  ebuToh.  The  Boman  Catholics  have  Mveral  churches  and 
TlUages,  the  chief  oocnpatlon  of  the  people  being  flshtug  and 
enltiTstlng  Tegetables.  The  existing  Boman  CMhoIio  mis- 
slim  dates  ttom  1060,  haTlng  been  founded  by  the  Oumel- 
Ites.  llieProtwtant  Basel  mlssi(ai,esUbliahedinl8^  hu 
founded  ohnrchea  and  schools  at  Calient,  Ganoanore,  Telli- 
eheixl,  and  Fslghit,  with  biancb  eetabliBhmeuts  at  Chom- 
bla  and  Todakel.  The  native  Christian  population  Is 
■tMtdity  Ineresslng,  mainly  tiuough  the  eonTexsitm  of  the 
low-«aste  Hindus,  who  ffAn  In  sodal  position  by  the  ehange. 
The  Ave  largest  towns,  which  are  all  manlcipalitioe,  are 
CUlcat,the  capital,  pmnlatipn  48,338;  Falghit,  31,U5; 
TelUeherri,  90,479;  Cot&in,  13,688;  and  Cknnanore  (Eana- 
nta)  town  and  cantonment*  1(^266. 

In  1880-61  9e6,3SB  acres  were  under  cultiTatlon,  and  2,- 
689;BA6  were  returned  as  caltinble.  Bice,  which  oocnpied 
OeOJtSl  acres  In  1881,  forms  the  princlml  food  crop,  bat  it 
Is  wo  largely  imported  fkom  neighbonng  districts.  Other 
crops  are  omImn,  r*gi,  ehosis,  gingelly  seed,  owtor-oll  seed, 
gtsm,  oofltae,  pepper,  ginger,  arrowroot,  cardamoms,  oh  illiee, 
onions,  Gocoa-nnt,  areea  nut,  cinnamon,  etc  Coooa-not 
gaidens  form  one  of  the  greatest  sources  of  commercial 
wealth ;  tiie  value  of  the  exported  produce  fVom  Msdnw  in 
1880-81  was  £141,800,  chiefly  from  Malabar,  this  being  a 
decrease  <^  18  per  cent,  outbe  year  preceding.  Pepper  and 
spices  yield  over  a  quarter  at  a  million.  As  a  mle,  the 
peasantry  are  well  on  and  ft«e  from  debt  The  district  Is 
not  liable  to  blight,  flood,  or  drought.  When,  however,  the 
neighboring  districts  to  the  east  snSbr  tnm  scarcity,  Mala- 
bar, which  ordinarily  imports  grain,  Is  liffected  by  the  pre- 
valence of  high  prices. 

The  district  Is  &irly  supplied  with  means  of  communlca- 
tlMt,  end  possesses  400  miles  of  good  metalled  roads,  l>esldes 
minor  cart  tracks.  The  water  oommunication  provided  by 
tibe  badcwaters  and  their  eanala  has  already  l>een  referred 
tfc  The  Madras  railway  traverses  the  southern  part  of  the 
dMrict  for  a  total  distance  of  89  miles  from  Walliarto  Bey- 
Mr.  £xeept  doUi  weaving,  and  the  making  of  tiles, 
trl^lh  etc  si  Uie  misslim  stations  at  CUieat  and  Oanna- 


nore,  and  the  weaving  of  eoarss  cotton  dothsand  mats  at 

Pmlgh&t,  there  are  no  local  numufhotures  worthy  of  mention. 
The  weaving  of  calico,  which  derived  Its  name  fkom  Gall- 
cut,  seems  to  have  altogether  died  out;  while  unsaooassftU 
attampta  have  been  made  to  manafacturo  eaavia  at  B^- 
pur  and  silk  at  Palgbiit.  The  principal  seats  of  omunejee 
are  Galleat,  Oannsnore,  Tellienerri,  Cochin,  Palghit,  and 
Bsdagara.  In  1876-77  the  value  of  the  imports  (which 
were  abnormally  Increased  by  the  fiunlne  demand  for  rioe) 
amounted  to  £1,766,200^  of  which  £1,118,600  was  for  rioe; 
exports  £2,466,000,  of  which  £960,000  represented  eollto. 
Earopean  banks  are  represented  at  Calicut,  Cochin,  and 
Tbilicberri. 

The  revenue  has  largely  Increased  of  late  years,  lulSSO- 
Sltheland  revenue  amounted  to  £176,062,  and  the  gross 
revenue  to  £3^088.  The  number  of  pupils  conneoted  with 
the  various  schools  at  the  same  date  was  20,971.  The 
principal  educational  institutions  are  the  provincial  school 
at  Cklieut,  the  mission  school  at  Tellidierrl,  the  Palghit 
high  school,  and  the  "  Kerala  VIdya  Bala,"  leeeutly  esteb- 
lisaed  by  the  samorin,  for  the  Instmetimi  of  tiie  young 
noblemen  of  his  flunlly  and  of  other  influential  persons  In 
the  district.  Nearly  one  hundred  schools  are  exoloslvely 
confined  to  Mtnlis.  There  are  several  printinc  presses  at 
Calicut  and  Oouiin,  and  at  the  latter  port  are  pubUsbed  two 
English  and  two  Bulayslam  newsp^ters.  The  climate  of 
the  district  is.  on  the  whole,  healthy ;  the  rain&ll  Is  heavy, 
aveiaglng  190  inches  a  year,  of  which  about  80  inches  lUl 
in  June,  July,  and  August.  The  temperature  varies  fkom 
60^"  in  December  to  about  83*  In  the  hot  weather  in  Mi^. 
The  principal  fllnmniin  are  small-pox,  dysentery  and  fever. 

MALA.GCA.  The  town  of  Halaooa  lies  on  the 
soudiwest  ooast  of  the  Malay  Peninsula,  in  2*  14'  N. 
lat  and  102^  12^  E.  long.  It  is  situated  on  a  small 
river  bearing  its  name,  which  separates  it  into  two 
parts.  That  on  the  right  bank  is  occupied  by  the  old 
Dutch  town^  and  that  on  the  left  by  the  business  quar- 
ter, which  IS  connectod  with  the  former  by  a  small 
bridge,  Mid  is  chiefly  inhabited  by  Chinese  and  native 
traders.  The  view  of  Malacca  from  the  harbor  is  pie- 
turesqne  sjid  pleasing  to  the  eye.  From  Flagstaff 
Hill  on  the  len — whose  slopes  are  always  of  a  bright 
emerald  green— to  St.  John's  Hill  on  tho  right,  on 
which  stand  the  ruins  of  the  old  '*  Dutoh  redoubt." — 
hidden  in  a  mass  of  wild  vegetation,— ebetohes  n>r  a 
distance  of  about  half  a  mile  a  row  of  spsdous  dwell- 
ing houses  belonging  to  European  and  wealthy  Chinese 
and  Arab  residents.  These  houses  are  roofed  with 
neat  red  tites,  and  have  windon  opemng  to  a  stone 
verandah  f^icing  the  sea.  Each  house  is  surrounded 
by  large  "  compound,"  hud  out  with  a  fiower  garden 
in  f^nt  and  a  plantation"  or  orchard  at  tho  back. 
Adjoining  this  European  (inarter  lies  a  large  suburb 
of  native  and  other  dwellings  almost  concealed  in  a 
dense  forest  of  beautiful  fhiit  trees.  Behind  this  we 
see  a  prominent  green  hill,  formerly  used  as  a  foit,  and 
now  SB  e  Chinese  burial-ground,  and  b^ond  this  the 
horizon  is  hemmed  in  by  a  long  chain  of  the  Bruoog 
and  Rumbow  HiHs,  while  far  in  thef  extreme  east  rises 
the  jagged  orae  of  Moant  Ophir,  blue  as  sapphire  in 
the  aistanoe. 

Since  the  deetmedon  (in  1807)  of  the  old  Portuguese 
fort  erected  by  Albuquerque,  the  "antiquities  '  of 
Malacca  are  reduced  to  a  mere  name.  At  the  foot  of 
Flagstaff  £^11,  however,  are  the  remuns  of  the  masrive 
wall  which  surrounded  the  hill,  with  an  arched  and 
carved  gaieway.  On  the  summit  of  the  hill,  where  a 
fine  view  is  had  of  the  harbor  and  the  Water  Islands, 
are  the  ruins  of  the  first  Christiui  church  planted  in 
Malayan  territory,  and  also  a  poitiw  of  the  old  ctm- 
vent.  At  the  back  of  thb  hill  to  the  right  may  be 
noted  the  barraoks,  hospital,  and  convict  lines,  and 
passing  under  some  fine  "aosana"  trees — the  shady 
ehns  of  the  East — we  reach  the  gwden  of  the  on 
Dutch  stadthouae,  and  then  a  green  square,  facing 
which  are  the  court-house  and  other  Government 
buildings,  and  the  old  Dutch  ohuroh.   All  these  biuld- 

Xhave  doping  roofk  oovered  with  small  square  tiles 
the  Dutch  style  of  architecture  of  the  16th  cen- 
tury. This  is  quite  a  unique  example  of  Dutch  domes- 
tic Hchiteotnre  in  the  East,  and  several  of  the  adfoin- 
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inff  streeu  still  bur  thor  Dutch  deaguUoD,  u 
"Herea  Stnat,"  "Jonker  Strut,"  etc  The  itadt- 
house  U  approached  by  a  fine, flight  of  stone  steps, 
fonning  a  oovered  way  to  the  upper  rooms.  These  are 
■oooupied  by  the  governor  of  the  Straits  SettlemeDta 
and  the  judge  during  thdr  anQual  or  biennial  viuts, 
and  those  in  the  lower  story  are  used  as  Qovemment 
offices.  From  the  interesting  ruins  of  tha  Patofa  re- 
doubt on  St.  John's  Hill  an  oztMuive  view  may  be 
had  of  the  ooontry  running  around  and  to  the  north 
and  south  of  Malaooa.  Its  general  aspect  in  the  im- 
mediate vicinity  is  that  of  a  flat  countay  covered  with 
loxuriant  "dusotms"  or  plantaUons  of  fhut  trees,  and 
flxteuuTe  forests  of  tall  timber ;  beyond  this  is  an  open 
countiy,  interspersed  with  extensive  plantations  of 
tapioca,  which  at  a  distance  resemble  fields  of  clover; 
then  follow  rice-fields,  and  marshes  or  fens,  and  at  the 
foot  of  the  hills  patches  of  virsin  forest,  the  whole  be- 
ing walled  in  by  a  range  of  blue  hills.  The  olimate 
of  Malacca  ia  very  healthy,  and  the  thermometer  in 
the  shade  ranges  from  72°  to  84°  or  even  90°  Fahr. 
The  population,  which  is  not  very  large,  oonsists  of 
Malays  of  the  sarrounding  countries,  of  Malacca  Por^ 
tugnese  (the  mixed  desotnidanta  of  eady  Portogueee 
settlers),  of  Chinese  propor  and  a  lamgc  number  Dom 
of  Malay  mothers.  There  is  also  a  sprinkling  of  na- 
tives of  India  and  of  Arabs.  The  Malacca  Portuguese 
employ  themselves  as  fishermen,  servants,  and  derks ; 
the  rest  are  chiefly  engaged  in  agriooltunl  and  com- 
mercial pursuita 

In  conieqaenoe  of  its  shallow  liatbor,  Halaoca  has  been 
completely  outstripped  as  a  seaport  br  Singapore  aod 
■Penaog,  though  It  itill  oarties  on  a  brisk  trade  wltik  the 
■arrounding  eonntries  In  Malacca  canes,  stuifod  birds  of 
beutifol  pliimage,  poalti?,  and  large  qoantities  of  the 
most  losdons  fraita.  The  import  and  export  retnnu  show 
a  large  apparent  increase  in  toe  trade,— toe  imports  in  1880 
amounting  to  $3,817,818  {£812,308),  and  the  exports  to  $3,- 
634,640,  M  against  an  avetage  <^  92,605.175  and  $£^577,020, 
respoetively  for  1869-72;  uid,  thoagh  Ualacca  hu  been  a 
drag  on  the  revenae  of  the  colony  generally,  a  marked  In- 
crease is  shown  in  the  i^inclpal  Itenu  of  revenue,  vis.,  in 
land  rents,  tenths  In  paddy,  iapiooa,  and  finite  royalty  on 
timber,  and  sorvey  fees.  In  1880  the  revenne  was  (182,- 
323,  and  the  expenditnre  $174,333,  while  the  Income  and 
expeadltore  of  the  mnnicipality  In  the  same  year  were 
$22,428  and  $18,899  xespeetively.  The  Oovemmeat  is  im- 
provliig  Uie  dzafnage  m  libt  oooDtrr  by  clearing  its  natural 
wateroouTse.  The  municipality  has  no  debts,  and  the 
general  progress  of  the  settlement,  during  the  y«ar  ending 
1880  must  be  regarded  as  satisfactory,  with  an  Increase 
onder  almost  every  heading  of  revenue  that  bids  &ir  to 
eontinne. 

See  C  A.  Cameron,  Ow  TVvpiMi  Pomtaiimu  in  JTsIaysa 
iNdia,  and  Papert  Bdaang  toHiU,  Oobmiat  AjMaMoni,  1679- 
1881. 

MALACHL  AcoordiDg  to  the  title  (MaL  i.  1)  the 
last  book  of  the  minor  prophets  oontains  the  wortl  of 
Jehondi  to  Israel  by  the  hand  of  Malachi.  The  word 
may  miket  be  an  adjective,  '* angelic,"  or  may 
nmify  "the  angel  (messenger)  of  Jehovah."  In 
eiuier  case  it  seems  a  strange  (though  hardly  impossi- 
Ue)  name  for  a  man  to  bear,  and  from  the  time  of  the 
Septuagint.  which  translates  "by  the  hand  of  His 
messenger,  it  has  oflen  been  doubted  whether  Mal- 
achi is  the  real  name  of  the  author,  or  only  an  epithet 
assumed  by  himself,  or  attached  by  the  oolleetor  to  a 
work  which  he  found  anonymous  (so  Ewsld),  with  ref- 
erence to  iii.  1.'  A  Helnrew  tradition  given  in  the 
Targmn  of  Jonathan,and  approved  by  Jerome,  iden- 
tifies Malachi  with  Ezra  the  priest  and  scribe ;  but, 
though  this  opinion  i^ingeniouuy  supported  by  refers 
enoe  toii.  7,  where  Uie  priest  and  oastodiao  of  the  kw 
is  called  the  messenger  of  Jehovah  of  hosts,  it  is  un- 
likely that  Exra'fl  name  would  have  been  lost  had  he 
been  the  real  author.' 

I  Stade  (2./.  A  "niche  Win.,  1882.  p.  SOS;  oomp.  1881,  p.  14)  thtnlts 
that  the  title  In  Hal.  1. 1  !■  by  the  same  hand  aa  that  In  Zeeh.  xll. 
1,  and  tbai  both  are  copied  from  Zecb.  Ix.  1,  under  the  mlwon- 
eepUon  that  MPO  i^aa  to  be  coiutrued  with  toe  following  words. 

■The  LXX.  rendering  of  1. 1  gave  tIm  Io  strange  fluiMei.  J«- 
lone  and  Cyril  mention  that  some  sopixised  the  pfopbet  to  have 


The  tradition,  however,  may  at  least  be  ttkeo  aa 
implying  the  peroeption  of  a  real  affinity  between  th« 

{irophet  aod  the  great  restorer  of  the  law.  The  ro- 
igious  spirit  of  Malachi's  prophecy  is  that  of  tho 
prayers  of  Kzra  and  Nehemiah.  A  strong  sense  of 
the  unique  privileges  of  the  children  of  Jacob,  tlio 
olfiaats  of  electing  love  (L  2),  Uie  children  of  tha 
Divine  Father  (ti.  10),  is  eommned  with  an  equally 
strong  aasunuioe  of  Jehovah'a  ri^teouBoess  amidst 
the  many  miseries  that  pressed  on  the  unhappy  in- 
habitants of  Judssa.  At  an  earlier  date  the  proplict 
Haggsi  had  taught  Uiat  the  people  could  not  expt-ct 
Jehovah's  bleaung  while  the  temple  lay  in  ruins.  Io 
Malachi's  time_  the  tem^e  was  built  (L  10)  and  tlie 
priests  wuted  in  their  omces,  but  still  a  curse  seemed 
to  rest  on  the  nation's  labors  (iii.  9).  To  Mslachi  the 
resson  of  this  is  plain.  The  law  of  Moses"  wss  for- 
gotten (iv.  4  [iii.  22]) ;  let  the  people  return  to  Jeho- 
vah, and  He  will  return  to  them.  It  was  vain  to  com- 
plain, sayioR,  "Every  one  that  doeth  evil  ia  good  io 
the  eyes  of  Jehovah,  or  "Where  is  the  God  of  judg- 
ment?"—vain  to  ask  "Wherein  shall  we  return r' 
Obedience  to  the  law  is  the  snn  path  to  Uesaing  (ii. 
l7-iiL  12). 

It  is  not  easy  to  say  whether  the  law  to  whieh  Malv 
chi  recalls  the  people  is  that  which  ma  estal^ahed 
by  the  coveuant  taken  under  Esra,  or  whether  the 

Srophet  wrote  before  that  event.  It  is  at  least  the 
leuteronomio  law  that  is  most  fiuniliar  to  him,  as  ap- 
pears from  his  use  of  the  name  Horeb  for  the  moan- 
tain  of  the  law,  and  the  Deuteronomio  phrase  "stat- 
utes and  Judgments  "*  (iv.  4),  from  his  language  as  to 
tithes  and  offerings  (lii.  8,  10,  oomp.  Deut  xii.  11, 
zxvi.'12),*  and  espedally  from  his  conception  of  the 
priesthood  as  resting  on  a  covenant  with  Levi  (iL  4 
tg.).  The  abases  of  which  he  particularly  comclaina 
are  sudi  as  were  found  rampant  by  Ezra  and  Nehe- 
miah,—marriageirith  foreign  women  (ii  II,  otmip. 
Kzra  ix.,  Neh.  xiiL  23  so.,  Deut.  vii.  3)  and  nilare  m 
payment  of  sacred  dues  Oii-  8  *9m  oomp.  Neh.  x.  34  so., 
xiii.  lOtq..  DeuL  xxvi.  12  m.].  Addto  this  that  the 
posiUon  of  the  priests  had  fallen  into  contempt  (il  9i, 
and  that  the  oral  law  is  still  one  of  their  chief  trusts 
(ii.  6  nqX  and  we  shall  be  disposed  to  conclude  thatj 
if  Malacm's  work  did  not  precede  the  r^ormatlon  of 
Esra,  it  must  have  fallen  very  litUe  later,  and  before 
the  new  order  was  thoroughly  estaUished.'  Tbe 
prophecy  of  Joel  shows  the  new  theocraqr  in  much 
fuller  development. 

The  olyect  of  Elzra  and  Nehemiah  was  to  establish 
the  law  means  of  the  organs  of  government  under 
warrant  from  tbe  Oreat  King.  Malachi  looks  for  ref- 
ormation in  another  diiecrion.  He  calls  the  people  to 
repentanoe,  and  he  enforces  the  call  by  prodaiining  tb  • 
approach  of  Jehovah  in  judgment  agunst  the  sorcet^ 
ers,  the  adulterers,  the  false  swearers,  the  oppressofi 
of  the  poor,  the  orphan,  and  the  stranger.  Then  it 
bhall  be  seen  that  He  is  indeed  a  Ood  of  righteous 
judgment,  distinguishing  between  those  that  servo 
Him  and  those  that  serve  Him  not.    The  Stm  of 

been  an  angel  in  bodltj  form;  and  the  FIto  Pnmlmtanm  at 
PBeodo-Eplphanlus  have  a  "  word-mrth  "  to  tbe  eobct  that  hJa 
Mopheciea  were  regalarlr  oonflimed  bj  an  angello  iroafilloiL 
The  Bame  book  will  bare  It  that  Ualacbl  wai  of  the  tribe  of 
Zebolon,  bom  In  a  town  Sopha  or  Bopbera,  had  hla  name  fteaa 
Ida  neat  beantr,  and  died  young. 

•  Balachl  bad  the  law  of  Denteronomr  In  Ita  prennt  hMorioal 
ftamework  (the  opening  chapten),  according  to  which  all "  the 
laws  and  atasatea  "  apart  &om  the  Decalogue  were  glren  to  Uoms 
ft>r  Israel  upon  Horeb.  Thla  deaeriptlon  would  not  hold  nod 
of  the  prleauy  legislation,  which  aocordlnajy  ia  baidly  contem- 
plated  iu  Hal.  It.  4. 

*  Malachi  Indeed  anumea  that  the  "  whole  tithe"— tbe  Center- 
ouomlc  phrase  for  the  tithe  In  which  the  Larltes  ahared— not 
stored  In  each  township,  but  brought  into  tbe  treasurr  at  the 
temple.  But  ttils  was  a  modUIcatlon  of  the  Denteronconlc  law 
naturally  called  for  under  the  clrcnnutanccs  of  the  return  ften 
Babylon,  and  Neh.  x.  and  xUl.  produoe  the  ImpreMion  that  ft 
was  not  introduced  tor  the  first  time  by  JKira  and  Nehemlahi 
though  the  collection  of  the  tithe  was  enJbroed  by  them. 

■  As  the  "govemor  "  In  1, 8  Is  hardly  Nehemiah,  KSbler  and 
other  recent  writers  think  of  the  penod  between  NdraBdah*! 
flitt  and  seetmd  vlalt  to  JMnnlem.  irtian  the  evllseonptalned  of 
the  prophet  broke  out  anerii. 
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RkhteotuneM  shall  ihine  fortii  <m  thoM  that  fear 
J^nh't  name ;  Uiey  shall  co  fortli  vith  joy,  and 
bead  the  wicked  under  foot  The  oonoeptton  of  the 
day  of  final  dedsioo,  when  Jehovah  shall  oome  sud- . 
dffli^  to  Hia  temple  (til  1)  and  oonfound  thoee  who 
think  the  prosumptuous  godless  happ^  (iiL  15),  is 
taken  from  earlier  prophets,  but  it  receiTes  a  spemal 
character  from  an  applusation  of  a  thought  baaed  on 
Isa.  iL  3.  The  day  of  Jehovah  would  be  a  ourse  not 
a  blessing  if  it  foond  the  nation  in  its  present  state, 
die  IKneets  listlessly  perfonning  a  fraudulent  serrice 
(L  7-ii.  0),  the  people  bound  by  marriage  to  heat  hen 
women,  while  the  tears  of  the  daughters  of  Israel, 
thrust  aude  to  make  way  forstnugers,  cover  the  altar 
(iL  11-10),  an  fiuth  in  oivine  jostioe  gone  (ii.  17,  iii. 
14  tq.),  soioeiy,  andeannesB,  iusehood,  and  oppreesion 
rampant  (iiL  5),  the  house  of  God  deprived  of  its 
dues  (iiL  8),  and  the  true  fearan  of  Qod  a  little  flodc 

Ethered  together  in  private  exenBses  of  reli^on  (per- 
pe  the  germ  of  the  later  ^agogue)  in  the  midst  of 
•  godless  nation  (iii.  16).  That  the  day  of  Jehovah 
is  aelayed  in  such  a  state  of  things  is  bnt  a  new  proof 
of  His  unchanging  love  (iiL  6),  which  refuses  to  con- 
sume the  sons  of  Jacob.  Meantime  He  is  about  to 
send  His  messen^  to  prepare  His  way  before  Him. 
The  prophet  Eloah  must  reappear  to  bring  back  the 
hearts  of  fkthen  and  ehildiui  before  the  great  and  ter^ 
riUe  of  Jehovah  orane.  Elijah  was  the  advocate 
of  nadwal  dedsion  in  the  gnat  oonoeros  of  Israel's 
raUgion ;  and  it  is  such  dedsion,  a  dear  recognition  of 
what  the  snrice  of  Jehovah  means,  a  purging  of  his 

Eroiessed  woTshippera  from  hvpooritical  and  half- 
mted  service  (lii.  3)  that  Malaohi  with  his  intonse 
religions  earnestness  sees  to  be  the  only  salvation  of 
the  nation.  In  thus  looking  to  the  return  of  an 
ancient  prophet  to  do  the  wok  for  which  \a.t&r  proph- 
ecy is  too  weak,  Malachi  onoonsaousjy  signalizes  the 
decay  of  the'  oracr  of  which  he  was  one  of  the  last 
lepraeentstives;  and  the  somewhat  meohanioal  meas- 
vn  which  he  applies  to  the  people's  ons,  as  for 
ezamide  when  he  teadies  that  if  the  saraed  dues  were 
rightly  pud  prosperous  seasons  would  at  onoe  return 
(iu.  10),  heralds  the  advent  of  that  system  of  formal 
H^iwn  which  thought  that  all  relinpns  duty  could 
he  reduced  to  a  system  of  set  rules.  It  was  left  to  a 
greater  Teacher  to  show  that  hypocrisy  and  vain 
religion  might  coexist  with  Pharisaic  exactness  in 
the  observance  of  the  whole  letter  of  the  law.  Yet 
Malachi  himself  is  no  mere  formalist.  To  him,  as  to 
the  DeutMonomic  legislation,  the  forms  of  legal  obeer- 
ranoes  are  of  value  only  as  the  fitting  expression  of  Is- 
rael's peonliar  sonship  and  service,  and  he  shows  him- 
setf  a  trne  prc^het  when  he  oontra^  the  worthless 
ministiy  of  imvrilling  jmesta  with  the  pnre  offering  of 
mayor  and  pruse  that  rises  from  all  comers  or  the 
Hebrew  dispersion  (LU),  or  when  he  asserts  the 
brotheiiiooa  of  all  Israehtes  under  their  one  Father 
(ii.  10),  not  merely  as  a  ground  of  separation  from  the 
heathen,  but  as  inoonmstent  with  the  selfish  and  cruel 
Ireedom  of  divorce  current  in  his  time.  It  is  char- 
acteristio  of  later  Judaism  that  an  arbitrary  exegegis 
transformed  this  anti<npation  of  the  doctrine  of  mar- 
riage laid  down  in  tiie  gospd  into  an  express  sanction 
of  the  right  of  the  husband  to  put  away  his  wife  at 
wilLi 

The  style  of  Halaohi,  like  his  argmnent,  oonresponds 
in  its  generally  prosuo  character  to  that  transformation 
or  deeay  of  prophecy  which  bc^n  wiih  Ezekiel ;  and 
Swald  has  rightly  called  attention  to  the  fact  that  the 
eonduot  of  the  argmnent  alreat^  shows  traces  of  the 
^alectic  manner  of  the  schools.  Yet  there  is  a  simple 
^Ugnity  in  tihemaanernot  miworthr  of  a  prophet,  and 
rismg  fttmi  time  to  time  to  poetioal  rhythm. 


1 1n  U.  U  the  Tugom  nnden  "If  tboa  hateM  hw  pot  her 
amy,"  udthli  taadatton  Memstobe  Intended  br  the  Hbmo- 
leUe  pmustaatlMi.  We  ihoiild  piotaUy  point  tt^^rm  the  miim 

<rf  Aimblo  wnOrAk,  nndof  aetbms  not  ntatal  bat  oflbulveto 
dghtMUoK 


The  exegetic»l  helps  to  the  ttody  of  Ualnoht  an  m^Iy 
the  same  u  have  beeu  already  cited  in  the  article  Haooai. 
Beference  may  also  be  made  to  the  lengthy  commentary 
of  Reinke  (Bomaa  Catholic),  1866 ;  to  H.  Sanger,  MaitacM, 
ein«  ex«g«titche  Btudie,  1807 ;  and  among  older  conimeutariea 
to  that  of  Pooocke  (2d  ed.,  1693).  (W.  B.  S.) 

MALACHITE,  an  ore  of  copper,  presenting  fn  its 
finer  varieties  a  beautiful  green  color  which  has  led  to 
its  use  as  an  omamcntaT  stone.  It  is  chemic^ly  a 
hydnitcd  basic  carbonate  of  copper,  and  appeals  to 
have  been  formed  in  most  cases  by  the  action  of  niete< 
one  agendes  on  native  copper,  ntd  oxide  of  copj>er, 
copper  pyrites,  and  other  ores.  Upon  these  minerals 
the  malaohito  fi«quently  fonus  an  in<a\isution.  Al- 
though occasionally  found  in  crystals  belonging  to  the 
monoclinio  system,  its  usual  mode  of  occurrence  is  in 
stalaotitic  and  stelagmitic  forms, — ^frequently  with  a 
globular,  botiyoidal,  or  mammillated  suiiace ;  while  in 
other  cases  it  forms  compact  and  even  earthy  masses. 
The  stalagmitio  vuietiea  display,  when  fractured,  a 
beautiful  internal  structure,  bcinx  made  up  of 
concentric  tones  of  light  and  dark  tints;  and  it 
is  upon  this  structure  that  much  of  the  beauty 
of  polished  malachite  depends.  The  colors  in- 
clude various  shades  of  apple-grocn,  emerald- 
green,  and  verdinis-green.  Certain  varieties  of  the 
minenl  exhibit  when  fiaetored,  a  finely  fibrous  text- 
ure and  soft  rilky  Instie.  The  name  malaekUe  is  de- 
rived from  ftaXax^  (the  mallow)j  in  allnmcm  to  the  re- 
semblance of  the  color  of  the  min<md  to  that  of  mallow 
leaves.  Maladiito  was  probably  one  of  the  green 
minerals  described  by  Theophrastos  under  the  general 
name  of  <j/tApayio(,  or  emerald.  It  is  believed  to  have 
been  the  gmaraodtu  medtctu  of  Pliny,  while  the  molo- 
duta  of  that  author  does  not  appear  to  nave  represented 
our  modem  malachite.  Malachite  is  a  mineral  of  very 
wide  geographical  distribution,  being  fonnd  more  or 
less  abundantly  in  ib»  upper  jiart  of  most  deposits 
of  copper  ore.  The  finer  varieties,  such  as  lend  thom- 
selvee  to  purposes  of  ornament,  are,  howereri  found 
only  in  Siberia,  in  Aurtralia.  and  at  Bembe  on  tho 
west  coast  of  Aftioa.  Probably  the  finest  deposits  in 
the  world  were  those  disoovo^d  some  years  ago  in 
Prince  Demidoff 's  mines  at  Niini  Taj^k,  in  the  gov- 
ernment of  Ekaterinbiu^,  on  the  Siberian  side  of  the 
Ural  mountains.  The  mineral  is  highly  prized  in 
Rusma  for  use  in  mosaic  work,  and  for  the  manufac- 
ture of  vases,  snuff  boxes,  and  other  small  omamente. 
Magnificent  exunples  of  mahushite  work,  in  the  shape 
of  mantelpieoes,  folding  doors,  tobies,  chairs,  and  other 
articles  or  furniture,  have  occasionally  been  executed. 
Such  objeote  are  veneered  with  thin  nabs  of  malaohito 
ingeniously  fitted  together  so  as  to  ineserve  the  pat- 
tern, and  havins  the  interspaces  between  the  oompo- 
nent  pieces  filled  up  with  a  cement  framed  of  small 
fragments  of  the  maiachito  itself.  The  mineral  is  sawn 
into  slabs,  ground  smooth  witii  emery,  and  finally 
polished  with  tripoli.  Although  its  dmree  of  hardness 
18  only  from  3.5  to  4,  it  takes  an  excellent  polish.  ^  It 
is  rather  denser  than  marble,  its  specific  gravit:^  being 
3.7  to  4;  but  it  is  much  more  difficult  to  work,  in  ocn- 
sequence  of  its  tendency  to  break  along  the  planes  of 
depositioD.  Malachite  is  occasionally  used  for  cameo- 
work,  but  not  with  great  success ;  some  fine  antique 
cameos  in  maiachito  are,  however,  known.  The  min- 
eral has  also  been  ground  to  powder,  and  used  u  » 
pigment  under  the  name  ci  mountun-greett.  The 
coarser  masses  are  extennvely  used  as  ores  of  <'oppa', 
malachite  containing  about  67  per  cent  of  metal.  The 
mineral  called  azunte  or  ches^lite,  a  faydrated  basio 
carbonate  of  copper  closely  resembling  malachite,  save 
in  color,  is  oooasionly  known  as  blue  malachite. 

MALACHY,'  St.  (c  1094-1148),  otherwise  known 
as  Maelmaedog  Ua  Mo^ur,  for  some  time  arohbishop 
of  Armagh,  and  afterwards  papal  legato  in  Ireland, 
was  bom  of  noble  parentage  at  Armagh  about  the  year 
1004,  early  gained  a  high  reputation  for  sanctity,  and 
was  ordained  to  tlie  pnesthood  at  the  age  of  twenty- 
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five  (thirty  bung  at  that  time,  aooording  to  his  biog- 
rapher St.  Bernard,  the  oanooioal  u;e).  For  some 
time  he  was  employed  as  vicar  hy  Arohbiahop  Gol- 
Biu  Or  €oalIach  of  Armagh,  aad  io  thia  capatrity  was 
Buoocaaful  in  effecting  throughout  the  diooese  many 
important  reforms  in  the  direction  of  increased  con- 
formity with  the  usage  of  the  Churoh  of  Rome ;  aftor- 
waxds  he  undertook  the  government  of  the  decayed 
monastov  of  Bangor  or  Benchor,  in  what  is  now  known 
as  county  Down,  and  made  it  a  flooriabing  seminary 
of  leammg  and  piety.  When  thirty  years  of  age  he 
was  chosen  and  consecrated  bishop  or  Connor;  after 
the  saek  of  that  place  hv  the  king  of  Ulster  he  with- 
drew into  Munster  and  hnilt  the  monastery  of  Ibrac 
Meanwhile  he  had  been  designated  by  Oolaus  (in  whose 
family  the  see  of  Arma^rh  had  been  hereditary  fur 
many  years)  to  sucooed  bmi  in  the  archbishopric ;  re- 
luctantly but  dutidilly  in  the  interests  of  reform  he 
accepted  the  dignity,  and  thus  became  involred  for 
some  years  in  a  straggle  with  the  so-called  heirs. 
Having  final^  settled  ttie  diooeee  he,  as  had  been 
l»reviotisly  stipulated  }s  himself,  was  pomitted  to 
retain  to  his  former  oiocese,  or  rather,  it  having 
in  the 'meanwhile  been  divided,  to  the  smaller  and 
poorer  portion  of  it,  the  bishoprio  of  Down,  where 
he  reorganized  a  boose  of  regular  tkrgy,  in  1139 
he  set  out  from  Ireland  with  the  purpose  of  soli- 
citing from  the  popo  the  ralltum  for  the  arahbishop 
of  Armagh ;  on  his  way  to  Rome  he  visited  Glairvaux, 
and  thus  began  a  life-long  fiiendship  wilJi  St  Ber^ 
nard,  who  survived  to  write  his  biography.  Halachy 
was  received  ^  Innocent  IL  with  great  honw,  ana 
made  le^^  in  ueland,  though  he  did  not  at  once  obtun 
the  pallium ;  on  his  rnqr  htnueward  he  revimted  Clur- 
▼anz,  and  took  with  him  fltnn  thmce  four  memUns  of 
the  Oistennan  order,  by  whom  Uke  ahbey  of  Hellifent 
was  aiterwaids  fonnded  in  lUl.  For  we  next  eight 
yeaii  after  his  retnm  from  Rome,  Maladiy  was  active 
in  the  disohaige  of  his  ie^ine  duties,  and  in  1 148  he 
received  from  the  bishojw  of  Ireland  a  eommission  to 
return  to  Rome  and  make  fresh  application  for  the 
palUum ;  he  did  not,  however,  get  beyond  Glairvaux, 
where  he  died  on  November  2, 114S.  The  object  of 
his  life  was  realised  four /ears  afterwards,  in  1152, 
during  the  legateehip  of  his  successor  (see  iRZLAin), 
vol  xiii.  p.  261).  Halachy  was  canonised  by  Cle- 
ment IV. 

MALAGA,  a  maritime  province  of  Spun,  one  of 
the  oght  modem  subdivisions  of  Andslwria,  is  boanded 
on  the  W.  by  Cadit,  on  the  N.  Sevilla  and  Cordova, 
on  the  £.  b:^  (jlxanada,  and  on  the  S.  by  the  Meditei^ 
ranean,  having  an  area  of  2823  square  milea,  and  a 
population  (1877)  of  600,231.  Tfae  rite  from  the  sea 
IS  rapid,  and  the  avnage  devation  of  the  province  is 
considerable.  Of  the  numerous  merras  ma^  be  men- 
tioned that  of  Alhama,  separating  the  provmce  from 
Gkanada,  and  at  one  point  rising  above  7000  feet;  its 
westward  continuation  in  the  Sierra  de  Abdabjia  and 
the  Axarquia  between  Antequera  and  Malaga ;  and 
notfarfrom  the  Cadiz  boundaiy  the  Sierras  deKonda, 
de  M  y»,  de  TiAoXj  and  Bermcja,  converging  and  cnlmi- 
natiBj^inasnnunitofDeulyASOOfeet.  l%eraindpal 
river  IB  ibo  Onadalhoroe,  which  risn  in  the  Siena  de 
A1^*ii^i  and  aiter  a  westerly  course  past  the  vianity 
of  Antequera,  bends  aonthward  through  the  wild  defile 
of  PeBarmbia  and  tiie  beautiful  vega  or  vale  of  Malaga, 
fUIing  into  the  sea  near  that  dty.  The  only  other 
considerable  stream  is  the  Chudiaro,  which  has  the 
greater  part  of  its  course  within  the  province,  and  flows 
past  Rouda.  The  mountuns  are  rich  in  minerals, — 
lead,  nickel,  and  (in  the  neighborhood  of  Marbella] 
iron  being  obtained  or  obtainable  in  large  quantities. 
There  are  much  f^uented  warm  springs  of  sulphu- 
retted favdrogen  at  the  baths  of  Cam^iaoa.  Though 
the  metliods  of  agfumltore  arefiDfthe  most  part  rude, 
the  yidd  of  wheat  in  good  aeaK»M  is  oonnderabl^  in 
emess  of  the  local  demand ;  aad  large  qnantitieB  of 
grapes  and  nusins,  oranges  and  lemons,  figs  and 


almonds,  are  annuallv  exported.  Tie  oil  and  wines  of 
Malaga  are  also  highly  esteemed ;  and  in  recent  yeaik. 
especially  since  the  phylloxera  invasion,  the  growth  of 
the  BogarHnne  has  developed  into  a  oonsidenble  in- 
dustry. In  1880  the  total  production  of  wine  within 
the  luovince  was  estimated  at  about  5,250,000  gallons : 
of  this  amount  about  I,57fi,000  gallons  were  ap9rte(l 
(1,000,000  gallons  to  Oreat  Britain  and  the  continent 
of  Europe,  and  Uie  remainder  chiefly  to  SouUi  America 
and  the  Spanish  colonies).  In  1879  about  1,400,000 
gaUons  of  olive  oU  were  exported,  chiefly  to  the  Baltia 
The  sugar  produoed  in  1880  was  calculated  to  amount 
to  alfout  5650  tons.  The  internal  communications  4^ 
the  province  are  in  many  partsj  owing  to  the  broken 
nature  of  the  surface,  very  defective ;  it  is  travrascd, 
however,  from  north  to  south  hy  the  Cordova-Malaga 
Rulway,  which  sends  off  a  branch,  reoentiy  made  con- 
tinuous, from  Bobadilla  to  Granada.  The  only  towns 
with  a  population  exceeding  10,000  are  Malaga  (the 
capital),  Antequera,  Ronda,  and  Velex  Malaga. 

Mauoa,  the  capital  of  the  above  province,  and,  noct 
to  Barcelona,  tfae  most  important  seaport  of  Spain,  is 
finely  situated  on  tfae  Meditoranean  eoast,  at  the 
southern  base  of  the  group  of  hills  known  to  histoiy  as 
the  Axarquia,  and  at  the  eastern  extremity  of  the  fer- 
tile vc«a  of  Malaga  (36°  43^  N.  lat.,  4°  25'  W.  long.). 
The  populi^ion  in  1877  was  115,882.  In  the  dearoess 
of  its  sky,  which  a  cloud  rarely  obscures,  and  the 
beautiful  sweep  of  its  bay^  Malaga  has  sometimes  been 
compared  to  Naples.  The  climate  is  one  of  the  mild- 
est and  most  equable  in  Europe,  the  mean  annnal 
temperature  being  66.7°  Fahr.  (6b.6'*  in  winter,  80.4" 
in  summer) ;  the  yearly  average  of  rainy  d^rs  is  thirty- 
nine,  and  the  rumUl  is  slightly  under  16  inches.  The 
town  Ues  prindpally  on  the  left  bank  of  a  mountain 
torrent,  the  Gnadalmedina  ("  river  of  the  oi^  ")  \  the 
streets  near  the  sea  are  Bpadous  and  comparatively 
modem,  but  those  in  the  older  parts  of  the  town, 
where  the  bmUIngs  are  huddled  around  the  andent 
citadel,  are  narrow,  winding,  and  often  dikpidated. 
There  are  various  squares  or  plaias  and  pnbUo  prome- 
nades; of  the  fti^er  the  most  important  are  the 
Plaza  de  Biego  (containing  the  monument  to  (General 
Torriios,  who,  along  with  forty-dght  others,  was  exe- 
cuted m  Mala^  in  1831)  ana  the  Rasa  de  la  Coosti- 
tudon;  adjoiung  the  quay  is  the  fine  Paseo  de  la 
Alameda.  The  town  has  no  poUic  boildin^  of  com- 
manding imDortanoe  architecturally  or  historically. 
The  oatnedral,  on  the  site  of  the  andent  mosque,  was 
begun  about  1528,  m  the  Gnsoo-Boman  styn ;  after 
the  works  had  been  once  and  again  intermpted  and 
resumed,  it  was  ccmi^leted  to  its  present  state  in  th« 
18th  century,  and  is  m  oonsequMioe  an  obtrusive  reo- 
ord  of  the  ^^neration  of  Spuiish  ardiitecture.  Th« 
woodwork  or  the  choir,  however,  is  worth^r  of  attri- 
tion. The  ehurch  of  El  Cristo  de  la  Victoria  contains 
some  relioB  of  the  uege  by  the  ' '  Catholic  kings. ' '  Of 
the  old  Moorish  '  *  Atarazanas ' '  or  arsenal  oi^  a  single 
horseshoe  gateway  now  remains,  the  rest  of  the  site 
being  chi^  occupied  by  an  iron  struotnre  used  as  a 
meat  and  provision  market  Lthe  "Akasaba"  ordtadel 
has  entire^  disappeared.  33ieoastieofGibralfiuo,on 
a  bold  eminmoe  to  the  northeast,  datin^from  Uie  IStb 
oentnrr,  u  stall  in  ftiriy  good  preservation.  The  har- 
bor, wnich  in  the  beginning  of  the  present  century 
was  deep  enough  to  float  a  linoMif-Mttle  ship,  has 
in  recent  years  been  permitted  to  nit  up.  so  that  it ' 
is  not  now  safe  for  vessels  drawing  more  than  18  feet 
to  enter.  These  are  consequently  obliged  to  lie  in 
the  roads  outaid^  and  receive  and  discharge  oargo  by 
means  of  lighters.  New  harbor  works  were  b^un 
in  1880,  but  from  time  to  time  have  been  suspended, 
and  only  some  280  yards  of  the  new  eastern  mole 
(about  one-fourth  ox  the  intended  length)  have  been 
constructed  in  October,  1882.  The  tnide  cS  the  pot 
is  chiefly  in  the  products  of  tfae  inovinoe,— lead,  wuie, 
raisinB,  oranges,  lemons,  figB|  and  esparto  hefaig  the 
stai^  fDie  most  active  period  is  ftmn  the  midolo  of 
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Lvgoat  to  Uifl  end  of  October.  In  1880  the  total  qaan- 
tit;  q£  mnsoatel  raiBins  exported  was  esUmated  at 
1.864,000  boxes  (of  25  lb  each),  35,500  frails  (of  25  lb), 
and  15.000  banels  (of  50  &>) ;  of  this  amount  more 
than  half  was  aent  to  the  XJnitod  States  of  America, 


PUn  of  lUl«ca. 
L  CaUMdnL  I  3.  Clutom  HonM.  |  «.  Filaon.  |  4.  Hoipltal. 

and  the  remainder  to  other  ooun tries  (ohiefly  Great 
BrituD,  France,  and  OenDany).  In  the  same  year 
60,000  boxes  of  lemons  and  2I,5(X)  boxes  of  oranges 
were  shipped,  besides  20,000  barrels  of  muscatel  grapes. 
The  wine  exported  in  1870  was  only  1,400,000  gallons 
as  agunst  3,108,000  in  1878 ;  the  load  310,261  ewts.  as 
agauist  481,021  owta.  in  1878.  The  olive  oil  is  sent 
uiefly  to  the  Balda  The  prindpal  im^rts  are  coal 
(41,822  tons  in  1878).  oodfish,  timber,  pig-iron,  bard- 
ware,  machinery,  ana  rails. 

Halaca  la  the  Mik«*«  of  Stiabo  (Uf.  156)  and  Ptolemy  fa 
4, 7),  and  the  Malaea  faiUraioniM  of  Pliny  (Ui.  3).  The 

SUoe  seenu  to  han  been  of  Boma  importance  oven  doting 
tie  Ckitbaglnlan  neriod;  andertfaeBomaiis  it  became  a  ma- 
nidplom,  and  DDder  the  Visigoths  an  epiicopal  aee.  AAer 
Mie  battle  of  Ooadalete  It  pawed  Into  the  powe— Ion  of  the 
Arkbs,  and  soon  came  to  be  reguded  as  one  of  the  moat  Im- 
portant  dtles  of  Andklncla.  It  was  attached  to  the  caliphate 
ot  Cordoba,  bat  on  the  fall  of  the  Omayyad  dynasty  it  be- 
came for  a  short  time  the  capital  of  an  independent  king- 
dom ;  afterwards  it  was  dependent  on  Gnnada.  In  1487  It 
was  taken  and  treated  with  great  h«rahneM  by  Ferdinand 
and  Isabella  after  a  protracted  siege.  In  1810  It  suffered 
mwjh  tarn  the  Frenon  general  Sebastlana. 

MALARIA,  an  Italian  colloquial  word  (from  mtUa. 
bad,  and  aria,  air),  introduced  into  English  medical 
literatare  by  Maoculloch  (1827)  as  a  substitute  for 
the  more  rcstrictod  tcnns  marsh  miasm  or  paludal 
poison.  By  very  genenU  consent  the  word  is  under- 
stood to  mean  an  actual  poisonous  substance  existing 

Cs  a  separate  entity,  and  ij^ringrise  to  the  definite  un- 
ealUiy  ooedition  of  body  known  by  avarie^  of  names, 
such  as  ague,  intermittent  (and  remittent)  ^ver,  marsh 
fever,  juQglefever,  hill  fever, "fcverof  the oouDtiy,"and 
"fever  andagus-"  By  a  figure  of  speech,  the  name 
of  malaria  is  often  applied  to  the  disease  itself ;  strictly 
speaking,  the  effects  on  the  human  body  are  "mala- 
nid  f^^^'i"  or_ maoifeetatiuDB  of  the  "malarial  pro- 
eess."  liie  existence  of  a  specific  malaria-poison  is  a 
pure  hypotheua ;  and  it  has  been  attempted  by  a  re- 
apectaole  minority  to  dispense  with  the  hypothesis  of 
an  actual  poisonous  agent,  and  to  find  the  cause  of  in- 
termittents  and  remittents  in  the  excessive  and  sudden 
abstraction  of  heat  tJirough  damp  and  cold  afler  sun- 
set from  the  bodies  of  individuals  who  had  previously 
sttdmed  great  solar  heat  In  either  view,  the  unknown 


cause  of  ague  is  denoted  with  soffioient  etymological 
accuracy  by  the  word  malaria. 

A  single  paroxysm  of  simple  ague  is  much'  the  same 
in  all  oounUies,  temperate,  subtropical,  or  trouical.  It 
may  come  upon  the  patient  in  the  midstof  gooa  health, 
or  it  may  be  preceded  by  some  malaise.  The 
woe-fit  b^ns  with  chills  proceeding  as  if  from 
the  lower  nartofthe  back,  and  gradually  extend- 
ing until  tne  coldness  overtakes  the  whole  body. 
Tremors  of  the  muscles,  more  or  less  violent, 
accompany  the  cold  sensations,  beginning  with 
the  muscles  of  the  lower  jaw  (chattering  of  the 
teeth),  and  extending  to  the  extremities  and 
trunk.  The  expression  has  meanwhile  changed : 
the  face  is  pale  or  livid ;  there  are  dark  rings  un- 
der the  eyes  ;  the  features  are  pinched  and  sharp, 
and  the  whole  skin  shrunken;  the  fingers  are 
dead  white,  and  the  nails  blue.  All  those  symp- 
toms are  referable  to  spasmodic  constriction  of 
the  small  surface  arteries,  the  pulse  at  the  wrift 
being  itself  small,  bard,  and  quick.  In  the  interior 
organs  there  are  indications  of  a  compensating 
accumulation  of  blood,  such  as  swelling  of  the 
spleen,  engorgement  (very  rarely  rupture)  of  the 
heart,  with  a  feeling  of  oppresuon  m  the  chest, 
and  a  copious  flow  of  clear  and  watery  urine  from 
M|  the  congested  kidneys.  The  body  temperature 
will  have  risen  suddenly  from  the  normal  to  103^ 
or  higher.  This  first  or  cold  stage  of  the  par- 
oxysm varies  much  in  length  ;  in  t«mperato  cli- 
mates it  lasts  from  one  to  two  houis,  while  in 
tropical  and  subtropical  countries  it  may  bo  short- 
ened. It  is  followed  by  the  stage  of  dry  heat, 
which  will  be  prolonged  in  proportion  as  the  previoutf 
stage  is  curtailed.  The  feeling  of  heat  is  at  first  an 
internal  one,  but  it  spreads  outwards  to  the  Burfaoa 
and  to  the  extremities;  the  skin  becomes  warm 
and  red.  but  remains  drv;  the  pulse  becomes 
softer  ana  more  full,  but  still  quick ;  and  throbbings, 
occur  in  exposed  arteriee,  such  as  the  temporal. 
The  Bi^een  continues  to  enlarge ;  the  urine  is  now 
scanty  and  high-colored;  the  body  temperature  still 
rises  (up  to  104°  or  105**  or  even  higher);  there  is 
consideraUe  thirst ;  and  there  is  the  usual  mtellectual 
tmfitness,  and  it  may  be  confusion,  of  the  feverish  state. 
This  period  of  dry  noat,  having  lasted  three  or  four 
hours  or  longer,  comes  to  an  end  in  perspiration,  at 
first  a  mere  moistness  of  the  skin,  passing  into  sweating 
that  may  be  profuse  and  even  drenching.  Sleep  may- 
overtake  the  patient  in  the  midst  of  the  sweating  stage» 
and  he  awakes,  not  without  some  feeling  of  what  nft 
has  passed  through,  but  on  the  whole  well,  with  the 
temperature  fallen  almost  or  altogether  to  the  normal, 
or  it  may  be  even  below  tbe_  aonnal,  the  pulse  modern 
ate  and  full,  the  spleen  wan  of  its  ordinary  wze ;  the 
urine  that  is  passed  afler  uie  paroxysm  depomts  a  thick 
brick-red  seduncnt  of  urates.  The  three  stafes  to- 
gether will  probably  have  lasted  rix  to  twelve  nours. 
The  paroxysm  is  followed  by  a  definite  intcrvalin  whidi 
there  is  not  only  no  fever,  but  even  a  fair  degree  of 
bodily  comfort  and  fitness ;  this  is  the  intermission  of 
the  fever.  Another  paroxysm  begins  at  or  near  the 
same  hour  next  day  (quotidian  ague),  or  the  interval 
may  be  forty-eight  hours  (tertian  ague),  or  seventy-two- 
hours  (quartan  ague).  It  is  the  general  role,  with  fi«* 
quent  exceptions,  that  the  quotidian  paroxysm  comes  on 
in  the  morning,  the  tertian  about  noon,  and  the  quartan 
in  the  afternoon.  Another  rule  is  that  the  quartan  ha» 
the  longest  cold  stage,  while  its  paroxyran  is  shortest  as- 
a  whole :  the  quotidian  has  the  shortest  cold  stage  and 
a  long  hot  stage,  while  its  paroxj'sm  is  longest  as  a 
whole.  The  point  common  to  the  various  forms  of 
ague  is  that  the  paroxysm  ceases  about  midnight  or 
early  morning.  Quotidian  intermittent  is  on  the  whole 
more  common  than  tertian  in  hot  countries ;  elsewherv 
the  tertian  is  the  usual  type,  and  quartan  is  only  oooa^ 
sional. 

If  the  first  paroxysm  should  not  cease  wiUiin  th» 
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twon^fonr  honn,  the  fever  is  not  reckoned  as  an  in- 
tomuttent,  bat  as  a  remittent. 

Remittmt  is  a  not  unusual  fonn  <^  the  malarial  pro- 
ceas  in  tropioal  and  subtropical  countries,  and  in  some 
looalities  or  in  some  seasons  it  is  more  common  than 
intermittent  It  majr  be  sud  to  aiise  out  of  that  type 
of  intermittent  in  which  the  cold  stage  is  shorteoed 
while  the  hot  stage  tends  to  bo  prolonged.  A  certain 
abatement  or  remission  of  the  fever  takes  plaoe^  with 
or  withont  sveaUng,  but  there  is  no  true  intermismon 
or  intaral  of  absolute  apyiexia.  The  periodicity  shows 
itaelf  in  the  form  of  tea  exacerbation  of  Uie  still  continu- 
ing fever,  and  that  exacerbation  may  take  place  twenty- 
fonr  hours  after  the  first  onset,  or  the  interval  ma^  be 
only  half  that  period,  or  it  may  be  double.  A  fever 
that  is  to  be  remittent  will  usually  declare  itself  from  the 
outset ;  it  begins  with  chills,  but  without  the  shivering 
and  shaking  fit  of  the  intermittent ;  the  hot  stage  soon 
follows,  presenting  the  same  characters  as  the  prolonged 
hot  stage  of  a  quotidian,  with  the  frequent  addition  of 
bilious  symptoms,  and  it  may  be  even  of  jaundice  and 
of  t^dcanosB  over  the  stomach  and  liver.  Towards 
morning  the  fever  abates ;  the  pulse  fells  in  {Vennemy, 
bat  does  not  come  down  to  the  normal ;  headaene  ana 
aohlag  in  the  loins  and  Kmbe  become  less,  but  do  not 
oease  alt<^ther;  the  body  temperature  falls,  but  does 
not  touch  the  level  of  apyrexia.  "ihe  remission  or 
abatement  lasts  generally  tfaronghoat  the  morning  \ 
and  about  noon  there  is  an  exacerbation,  seldom 
ushered  in  by  chills,  which  continues  till  the  early  morn- 
ing following,  when  it  remits  or  abates  as  before.  A 
patient  with  remittent  may  get  well  in  a  week,  under 
treatment,  but  the  fever  may  go  on  for  several  weeks ; 
the  return  to  health  is  of^n  annonnced  by  the  fever  as- 
suming the  intermittent  type,  or  in  other  words,  by  the 
remissions  touching  the  level  of  absolute  apyrexia, 
llomittent  fevers  (as  well  as  intermittents)  vary  consid- 
erabty  in  inten«ty  ;  some  cases  are  intense  nom  the 
outset,  or  pemidous,  witli  sffgravation  <^  all  the  eymp- 
toms — leading  to  stupor,  d^rium,  ooUapse,  intense 
jaundice,  blood  in  the  stools,  Uood  and  albumen  in  the 
urine,  and,  it  may  be,  suppression  of  urine  followed  by 
convulsions.  The  severe  forms  of  intermittent  are 
most  apt  to  occur  in  the  very  young^  or  in  the  wod,  or 
in  debultated  persons  generunr.  Milder  oases  of  mala- 
rial fever  are  apt  to  become  ^nMrom  from  the  com- 

■plications  of  dysentery,  bronohitiB,  or  pneumonia. 
Severe  remittents  "(pemiaous  or  bilious  remittents) 
approximate  to  the  type  of  yellow  fever,  which  is  oon- 
vontionally  limited  to  epldonio  outlneaks  in  western 
longitudes  and  on  the  west  coast  of  Africa.  Blood  in 
the  urine  has  beoa  described  by  several  reoeni  vriten 
as  distinctive  of  a  form  of  bilious  ren^itteot  oooniring 
at  a  number  of  malarious  localities  in  Uie  troi^ttl  lone 
of  both  hemispheres.  The  remittent  type  occurs 
wherever  and  whenever  the  malarial  oonmtioDs  are 
savere ;  when  it  has  appeared  in  colder  dimatea,  it  has 

^  usually  been  at  the  height  of  an  epidemic  of  intenuit^ 
tent  With  all  the  foregoing  statements,  it  should  be 
borne  in  mind  that  anomalies  are  frequent 

Of  the  mortality  due  to  malarial  disease  a  small  part 
only  is  referable  to  the  direct  attack  of  intermittent, 
and  chiefly  to  the  fever  in  its  pemidous  form.  Remit- 
tent fever  is  much  more  fetu  in  its  direct  attack ;  it 
often  kills  in  thfr  first  few  days,  aooordio^  to  its  initial 
intenuty  or  the  severity  of  the  eompboations.  But 

Srobably  the  greater  part  of  the  enormous  total  of 
caths  set  down  to  malaria  is  due  to  the  malarial 
cachexia.  The  malarial  cachexia  may  be  either  the 
sognel  of  one  or  more  actual  attacks  of  fever,  or  it  may 
arise  inridiously  in  those  who  inhabit  a  malarious  dis- 
trict and  have  never  experienced  the  sharp  paroxysms 
of  fever.  In  the  latter  case,  malaria  is  almost  as  much 
an  ethnological  as  a  pathological  factor.  The  dwellers 
in  a  malanous  region  like  the  Teru  (at  the  foot  of  the 
Himalayas)  are  miserable,  listless,  and  ugly,  with  lar^ 
heads  and  partiotilariy  loominent  ears,  flat  noses,  tumid 
bellies,  riender  limbS)  and  tallow  ocmipiexi<ms ;  the 
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children  are  impregnated  with  malaria  from  thdrluith, 
and  their  growth  is  attended  with  aberrations  frvm  the 
normal  which  practically  amount  to  the  disease  <^ 
rickets.  The  malarial  cachexia  that  fbUows  definite 
attacks  of  ague  oonedsta  in  a  state  of  ill-defined  mficr* 
ing,  associated  with  a  sallow  skin,  enluged  spleen  and 
liver,  and  sometimes  with  dropsy. 

Nearly  allied  to  the  malarial  cachexia  is  the  so-called 
stataoimaakedaguA  Many  common  wlments  have 
boon  set  down  to  malaria,  without  soffident  reason ; 
bat  Uiere  is  hardly  any  doubt  that  intemuttent  parox- 
ysms of  neuralgia,  especially  of  the  supra-orbital  nerve 
{broK-ague)  and  of  the  infrsrorbital  (tie  d(ndoureiix)i 
are  oflen  malarial  in  drig^n.  These  non-febrile  effects 
are  apt  to  follow  exposure  to  malaria ;  they  occur  (not 
exdusivoly)  in  those  who  have  had  fever  and  ague ; 
they  are  sometimes  accompanied  by  suggestions  of  the 
cold,  and  hot,  and  sweating  stages  of  the  true  parox- 
ysm ;  and  they  often  yield  to  the  great  anti-malarial 
remedy,  quinine.  Siwh  patients  have  the  gmeral  ill- 
health  and  suffering,  as  well  as  the  psllor  of  the  mala- 
rial cadiexia. 

The  morbid  anatomy  of  malarial  feven  is  chiefly 
confined  toooogestions  and  enlargements  (wiUi  textimil 
changes)  of  the  spleen  and  Uver.  One  of  the  most 
salient  pathological  facts  is  the  oooutrenoe  of  Uack 

Eigment  in  the  blood,  and  depodta  of  it  in  the  st^seii, 
ver,  and  other  parts.  The  malarialprooesssometimei 
leads  to  ulcerations  and  do.ughing  of^ the  mucous  mem- 
brane of  the  great  intestine,  not  distinguishable  from 
those  of  dysentery.  The  malarial  fever  of  Bome  is 
often  associated  with  more  or  less  of  swelUnx  and,  it 
may  be,  even  ulceration  of  the  lymphatic  foludes  of 
the  small  intestine,  as  in  typhoid  fever ;  tJie  same  ana- 
tomical condition  was  asaodated  with  much  (riP  the 
malarial  fever  of  the  Ameiioaa  Civil  War  (typho^nal- 
aria.) 

Geographical  Dutribution  and  Brmdenee. — ^Malaria 
has  been  estimated  to  prodnoe  one-half  <tf  the  entire 
mortality  of  the  human  race ;  and,  inasmuch  as  it  is 
the  most  frequent  caose  of  uckneas  and  death  in  those 
parts  of  the  g^bfr  that  axe  most  densely  iwpulated, 
the  estimate  may  be  taken  as  at  least  rfa^oricaUy  ow- 
rect 

In  the  British  Islands,  spcvadic  cases  of  ague  may 
occur  anywhere ;  but  malaria  is  not  nbw  endemic  ex- 
cept in  a  few  localities,  among  which  may  be  mentioned 
certain  parishes  on  the  Kssex  side  of  the  Thames  es- 
tuary. In  £Vance  there  are  several  distri*^  that  are 
■till  notoriousl^r  malarious.  In  the  interior  tbeee  an 
eluefly  fennd  in  the  vall^  of  the  Lmre  (Sohwne)  and 
of  its  tributary  the  Indre  (Brenne),  and  ahn  the  vaDciy 
of  the  Bbone,  more  particularly  near  the  oonflnoioe 
of  the  Sa6ne  (Dombes,  Bresse).  France  has  two  great 
coast  rwions  of  malaria, — the  one  on  the  Atlantic  sea- 
bmrd,  from  the  wtuar^  of  the  Loure  to  the  Pvrenees, 
with  especial  intensity  in  the  Chaiente.  and  the  othio- 
on  the  Mediterranean  coast,  from  the  Pyrenees  to  the 
Rhone  ddta.  The  most  connderable  muarions  district 
of  Switzerland  is  in  the  Rhone  valley  from  Sion  to  the 
Lake  of  Geneva.  In  Qermany,  the  upper  valley  of 
the  Rhine  and  the  sources  of  the  Danuoe  have  a  cer- 
tain oharaoter  for  malaria  ;*  but  it  is  chiefiy  on  the 
western  seaboard  of  Schleswig-Hobtein  and  in  the 
moon  and  marshes  of  Oldenburg,  Hanover,  and  West- 
phalia that  thediseasC  isendemio.  Scarcely  an^pror* 
ince  of  Holland  can  be  said  to  be  ouite  free  from  it, 
while  Groningen,  FHealand,  and  Zealand  (with  bradc- 
ish  marshes)  are  the  most  unhealthy.  The  parts  of 
Belgium  that  are  almost  or  altogether  exempt  are  the 
high-lying  districts  of  Brabant,  Namur,  and  Id^ge.  In 
Sweden,  malaria  is  endemic  in  the  central  de^eadon 
of  the  countrjr  (espedally  on  the  shores  of  Lake  Wener), 
and  it  has  of  late  vean  spread  northwards  in  epidemio 
outbreaks.  For  the  countries  of  southern  and  eastern 
Europe  (Spun  and  Pcfftugal.  Italy,  Hungazy  and  other 
Dtnnbian  states,  Tuikoy,  Qieece,  sonutam  Busntlt 
tlu  language  uiM  to  desnibe  the  fHevikiioe  of  mak- 
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lift  hu  to  be  pitched  in  a  somewhat  higher  key.  There 
■n  OBTtain  pestilential  distiiots  <^  Utoee  oountrics 
wh<a«  almost  the  half  of  the  population  suffers 
from  ague,  and  there  are  even  limited  areas  which  are 
too  malarious  to  be  inhabited.  The  lower  basin  of  the 
Danube  (from  above  Vienna  to  the  Black  Sea),  and 
the  hasin  of  its  tributaiy  the  Theiss,  are  in  the  first 
rank.  Both  sides  of  the  Adriatic  have  malaiious  lo- 
calities, tiie  chief  being  the  delta  of  the  Po  and  the 
Gulf  w  Goraaooio ;  among  other  unhealthy  parts  of 
Italy  are  the  strip  of  co^st  from  Pisa  to  Oivita^Voo- 
ehia  (Maremma),  the  Roman  Gampagna,  the  Pontine 
Hanhes,  the  neighborhood  of  Capua,  and  the  Nea- 
politan and  Calabrian  coasts.  Sicily  is  highly  malari- 
ous, both  in  the  plains  and  in  thehigher  districts;  and 
that  is  equally  the  character  of  Sardinia,  Corsica,  and 
the  Balearic  Isles.  Greece,  the  Ionian  Islands,  and 
Crete  take  a  high  place  among  European  malarious 
countries ;  there  are  also  numerous  unhealthy  localities 
on  the  shores  of  the  Caspian  and  Black  Seas  and  in 
Asia  Minor.  For  countries  in  both  hemispheres  situ- 
ated between  35°  N.  and  2U°  S.,  to  describe  the  prcva- 
lenoe  of  malaria  in  detail  would  be  practioaUy  to  give 
the  whole  geography  within  those  latitodes.  The  re- 

S'oDB  of  special  uitennly  are  the  west  ooast  of  Africa, 
le  American  seaboard  (with  the  West  Indies]  from 
tJie  Gulf  of  Mexico  to  Pemambuoo,  parts  of  India 
(t^eTeraifthe  Doab^heSunderbunds),  parts  of  Suma- 
tra, of  Java,  and  of  Borneo.  Gilwaltar,  Malta,  Aden, 
Singapore,  and  Manila  eigoy  a  commrativo  immunity 
from  fever ;  the  heal  thiest  islands  of  the  West  Indies 
are  Barbados,  Sl  Vincent,  and  Antigua. 

In  England,  the  fen  district  of  the  eastern  countiesj 
Romney  Marsh  in  Kent,  and  the  marsh  district  of 
Somerset  have  in  great  part  ceased  to  be  malarious 
within  recent  memory ;  and  there  has  been  a  propor- 
tionate improvement,  through  drainue,  in  most  parts 
of  Holland,  in  some  of  the  tnalarioua  (ustricta  of  France 
and  Italy,  and  in  Algiera  Portsmouth  in  England 
and  Rochefort  in  BVance  ue  examples  of  towns  that 
have  entirely  lost  their  evil  repute  for  malaria ;  and 
there  are  man^  towns  in  the  Umted  States,  as  well  as 
in  the  East,  which  are  mnch  less  malarious  than  they 
used  to  be.  Wherever  malarial  fevers  havo  become 
less  frequent,  they  have  also  become  milder  in  tvpe. 
On  the  other  hand,  malaria  has  become  intense  where 
it  was  formerly  unimportant  or  altogether  unknown. 
It  is  incredible  that  the  Soman  Campagna  could  have 
been  so  malarious  at  the  time  of  the  empire  as  it 
is  now ;  places  on  the  coast,  such  as  Ostia  and  Palo 
(Alsium),  which  are  now  almost  uninhabitaUo  ia  sum- 
mer, were  then  the  favorite  summer  resorts  of  the 
rich ;  while  the  Gampagna,  which  is  now  idmost  en- 
tirely piven  up  to  pasturage,  was  not  only  densely  popu- 
lated, but  was  even  specially  commended  as  salubri- 
ous. In  North  Africa,  Asia  Minor,  and  tJie  East, 
malaria  has  taken  possession  of  the  ruined  sites  of  an- 
cient cities,  and  of  large  tracts  of  land  that  must  have 
been  at  one  time  highly  cultivated,  but  are  now  tree- 
less, barren,  and  sometimes  marshy.  Of  recent  years 
malaria  has  appeared  in  lUunion  and  3Iauritiu»,  and 
it  has  reappeared  in  Connecticut;  in  the  two  idands 
the  associated  circumstances  are  somewhat  compli- 
cated, but  they  rchite  to  changes  in  the  cultivated 
area.  The  reappearance  of  amie  in  New  England 
and  the  rcoent  appcarnnoe  of  a  form  of  masked  ague  in 
New  York  and  elsewhere  are  at  present  unaccounted 
for.  Earthquakes  were  said  by  older  writers  to  have 
brouj!;ht  malaria  to  a  locality ;  a  recent  uid  well-authen- 
ticated instance  is  that  of  Amboyna  in  the  Moluccas, 
which  has  become  strikingly  unhealthy  ^nce  the  eurth- 
qunkcs  that  occurred  in  it  in  ISS.*). 

Among  the  numerouamilitary  enterprises  into  whose 
Tcconls  malaria  enters  largely  may  be  mentioned  the 
expedition  gainst  Carthagena  (1741),  the  Walcheren 
expedition  (ISIO).  and  the  capture  or  Rangoon  (1824). 
Rooent  enterprises  in  which  malarial  fever  has  been  a 
lireat  factor  arc  the  expedition  against  Adiiia  by  the 
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Dutch  (1873),  the  oooapatioo  of  Cyprus  by  the  Eng- 
lish (1878),  and  the  subjugation  of  Tunis  by  the  Freneb 
(1881).  Schemes  of  colon^ation,  such  as  the  Darieo 
scheme  (1701  )j  have  sometimes  been  frustrated  by 
malaria.  Of  historical  pei-iionat^es,  James  L  and  Crom- 
well died  in  London,  oi'  malanal  fever,  the  laUer  of  a 
pemicioiu  tertian. 

There  have  been  numerous  historical  epidemics  of 
intermittent  and  remittent  fever,  from  thai,  of  1557-58 
(which  spread  over  all  £aru^>e)  down  to  that  of  1872, 
which  prevailed  simultaneoualy  in  Europe,  Notu 
America,  and  BouUiern  India,  ^e  epidemic  or  pan- 
demic prevalence  of  intermittent  and  remittent  fever 
in  certain  years  probably  finds  its  explanation  in  the 
meteorology  of  those  years,  but  no  uniform  lav  has 
been  discovered.  Whenever  malaria  has  settled  en- 
demically  in  a  new  locaUty,  there  had  been  epidem- 
ics coming  and  going  for  some  time  previously. 

Malariout  Loealities. — ^The  most  malarious  localities 
are  the  deltas  and  estuaries  of  rivers  (Ganges,  Eu- 
phrates, Po,  Mississippi,  Orinoco),  low-lying  country 
that  is  apt  to  be  inundated  (Danubian  states),  tropicu 
or  subtropiod  forests  in  which  there  is  a  moist  atmo- 
sphere, with  stagnation  of  the  ur  and  rank  vegetation 
(jungleii),  tracts  of  land  that  have  been  cleared  of  trees 
and  nave  gone  out  of  cultivation,  being  in  more  cases 
dry  than  wet  (Roman  Camp^na,  Tuscan  Maremma, 
many  ports  of  Persia,  Asia  Minor,  and  North  Africa, 
including  the  sites  of  ruined  cities),  inland  swamps  and 
marshes  (Pontine  dlarshes),  and  situations  on  the  coast 
where  the  tidal  and  fresh  water  join  to  form  brackish 
marshes  (mangrove  swamps  of  the  West  Indian,  Cen- 
tral American,  Brazilian,  and  West  African  coasts). 
The  mangrove  is  associated  vrith  the  most  pestilential 
localities ;  it  springs  ' '  like  a  miniature  forest  out  of  the 
greasy  mud-bfuiks,  the  bright  green  color  of  the  bushes 
reminding  one  of  the  rank  crass  in  a  churchyard  "  (G. 
Darwin).  In  aSi  those  localities  there  is  a  soil,  usually 
wet  but  sometimes  dry,  rich  in  the  products  of  vef;et»> 
ble  decay ;  the  soil  has  been  either  deposited  nven 
and  tides,  ta  it  has  formed  on  the  spot  out  of  the  un- 
disturbed accumulation  of  decayingvegetation  seascm 
afler  season  over  a  long  period.  There  however, 
a  second  great  class  of  malarious  localities,  distin- 
guished by  characters  that  are  to  some  extent  the  op- 
posite of  the  foregoing.  These  are  barren  rocks 
[Ionian  Islands,  Hong  Kong,  parts  of  Baluchistan, 
Do  Los  Islands  near  oierra  Leone) ;  high  table-lands 
more  or  less  barren  (Deocan,  Mysore,  Persia,  New 
Castile) ;  mountainous  rwons  (Andes,  Kooky  Moun- 
tains) ;  pnuries  of  Nortn  America  and  savannas  of 
Venezuda  and  Brazil ;  sandy  pluns  (North  Afiica, 
Rf^putana,  Sindh).  A  somewhat  excepUonal  locality 
for  malaria  is  on  board  ship  at  sea;  there  are  sevenu 
well-authenticated  instances  of  epidemic  outbreaks 
at  sea,  in  most  eases  referred  to  the  putrid  bilge- 
water,  and  in  one  ease  to  a  cargo  of  wet  deals  fVom  tna 
Baltic. 

There  are  several  localities  whose  exemption  from 
malaria  has  been  thought  remarkable.  Atnung  these, 
Singapore  has  long  been  noted;  other  insunces  are 
the  Amazon  (as  compared  with  its  tributaries  and 
with  the  Orinoco)  the  pampas  of  the  La  Plata  and  the 
Parana,  marshy  parts  of  Australia,  New  Zealand,  and 
New  Calolonia,  and  the  marshy  Bermudas.  The  ex< 
planatioti  given  of  the  exemption  of  Singapore,  where 
many  of  the  supposed  malarial  conditions  are  present, 
is  that  the  ranrre  of  temperature  (diurnal  and  an^ 
nual)  is  »ina1l ;  the  explanation  for  the  Amazon  is  that 
a  wind  con.stantly  blows  up  the  river  from  the  sea  (not 
reaching  the  side  streams),  which  serves  to  equaliae 
the*  duy  and  ni^ht  temperature  and  to  obviate  the 
nocturnal  radiation  of  heat. 

Miihtrioiu  Sfttnotw. — In  temperate  climates  autumn 
is  the  season  when  malaria  prevails  most.  "  In  the 
autumn,  and  af^r  the  harvest  has  been  gathered, 
when  the  ground  is  covered  with  its  debris,  when  the 
rain  falls  in  torrents  uid  when  the  solar  heat  has  so- 
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(|nM  its  greateBfc  intenn^,  a&  the  omdhions  of 
greatest  quantity  of  TCgeteble  iMU«r,  of  moisture,  and 
m  highest  temperature  are  united,  bo  t^at  the  seasoa 
whieH  realizes  the  hopes  of  the  hiubaadman .  it  the 
period  of  pestiloaoe  and  of  his  greatest  danger '"(B. 
Williams).  Id  the  equatorial  re^iona  of  the  Eu« 
ludios,  Airica,  and  America,  the  rainy  season  (May  to 
July  or  Augaat)  ia  moet  unhealthy,  and  especially  the 
time  of  commencement  of  the  rains  and  the  time  of  oes- 
sation ;  on  the  weet  coast  of  Africa  the  months  of  Feb- 
ruary, Mftft^,  and  April,  whiofa  are  ^e  hottest  months 
of  the  year,  ue  at  the  same  time  the  most  healthy. 
Bat  while  tttttumn  and  die  time  of  the  nina  an  the 
malarious  seasoB  Ibrt^aee  localities  that  are  distan- 
Knished  by  wee  soil,  rack  vegetation,  etc.,  it  is  sum- 
mer or  th«  time  of  extreme  heat  tad  droughty  that  is 
the  unhealthy  season  for  the  locaHtios  distinguished  bv 
dryness  of  the  soil  and  often  by  barrenness.  The  hill 
fever  of  the  Deocan  and  Mysore  is  often  most  preva- 
lent and  most  severe  in  the  hottest  and  driest  seasons ; 
in  Algeria  there  ia  most  fever  when  the  country  ia 
parched  to  a  desert  The  malarial  season  in  the  Tus- 
can Marcmma  is  fh>m  June  to  the  middle  of  Septem- 
ber. In  military  experience  it  has  frequently  hap- 
t>ened  Uiat  malaria  has  attacked  the  troops  in  uie 
hottest  weather  after  camping  in  the  dried-ttp  water- 
eonnes  of  ujriands,  or  in  ioiched  meadows  and  sandy 
lards  that  are  apt  to  he  flooded  only  in  winter. 

Ci»uUtioM  0/  Orunn.—ln  all  localities  and  at  all 
naaons,  it  is  at  or  after  suraet  that  the  malarial  influ- 
ence prevails,  and  it  tells  most  when  a  cold  night  fol- 
lows a  hot  day.  Perhaps  the  most  oonstant  fact 
relating  to  malaria  ia  that  it  goes  with  watery  exhala^ 
Uons  smd  with  the  fall  of  dew.  On  wet  soils,  and  over 
marshes,  swamps  and  jungles,  the  aqueous  vapor  con- 
densesas  the  air  oools;  wnite  on  drysnrfacee  tiie  rapid 
radiation  of  heat  flausea  a  heavy  dew  fall.  The  ocoor- 
lenoe  of  malaria  on  bare  rocka.  parched  uplands,  and 
tndesB  tntctfl  of  dry  fiJlow  mA  may  have  wveral 
UKOoiated  oirctunBtaaese;  bat  tiiat  wbioh  has  been 
most  nnifofmly  obserred  in  such  localities  is  great 
dionial  range  of  temperature,  with  rapid  radiation  of 
heat  afl«r  sunset,  and  oopious  fall  of  dew.  The  "  hill 
fever"  of  Mj'sore  ooours  among  hare  rocks  and 
stones  and  brown  earth ;  at  the  hotteet  season  (Much 
to  Jnne]  the  diurnal  range  of  the  shade  temperature 
may  be  20"  to  30°,  while  the  rocks  in  the  aim  may 
show  a  surface  temperature  up  to  220*,  and  undergo  a 
rapid  cooling  after  sonsot.  The  most  malarious  locality 
at  all  times  of  the  j*ear  on  the  Orinoco  is  around  the 
great  oaiAract,  where  the  banks  of  the  lirer  for  some 
distance  are  ooverod  with  bare  black  rooks  piled  to  a 
oonsidemble  height;  the  rocicy  substuiee  and  the 
Mac^  surface  oombino  to  produce  the  fp-eateet  absoiTH 
tion  of  heat  and  the  most  ta|Hd  radiation,  and  the 
Tbdcs  tiiere,  as  well  as  in  other  parts  of  South  America, 
and  in  India,  an  credited  by  the  natives  with  giving 
off  poisonous  exhidationa  which  cause  the  fever. 
Among  the  conditions  of  origin  the  predispomtion  of 
die  human  subject  takes  a  prominent  place.  Those 
who  have  been  habituated  lo  extreme  heat,  and  are  on 
ocoaaon  exposed  to  odd  and  damp,  are  likely  to  ac- 
quire intermittent  or  remittent  fever;  and  those  who 
are  pooriy  dad,  housed,  and  fed  an  most  likely,  fires 
at  night  in  a  malarious  looality  are  a  wdl-known  pro- 
uction  from  forer ;  the  corer  of  trees  (preventing  the 
radiation  of  heat)  is  also  a  protection.  Those  who  have 
had  ague  before  are  Uable  to  have  it  again  on  exposure 
in  a  malarious  locality,  or  to  ohill  anywhere. 

Difftuhn,  of  Malaria.'^n  the  hypothesis  that 
malaria  is  a  poisonous  substance,  it  is  permissible  to 
stKtdt  of  its  diffusion.  It  acts  for  the  most  part  only 
within  a  few  feet  of  the  ground ;  in  the  Kast  Indies  the 
raising  of  dwellini^  on  piles  serves  to  keep  off,  or  at 
least  lessen,  the  liability  to  fever,  and  the  Indians  in 
South  America  escape  it  by  deeping  in  the  branches 
of  trees.  Although  it  is  not  known  to  act  bej-ond  a 
finr  feet  feom  the  earth's  snrfeoe,  itm^  produoe  fever 


in  localities  sitMM  ^  ■  heiglit  of  7000  to  9000  ftal 
above  the  searlevd.  It  SHDetimM  aa&  at  a  distanea 
from  its  supposed  plaee  of  ori^n.  ^us,  it  is  said,  to 
have  caosea  fisreron  boani  ships  lying  2  or  3  miles  off 
a  malariom  shore,  although  il  tt  more  nsoal  ibr  shiM 
at  even  a  ahcrt  distance  nam  the  dtoce  to  escape.  In 
West  Indian  experience  it  has  been  known  to  s«Merti>e 
hi^hUmeeUme  nd^e  more  unhcaltliy  than  the  swamp 
at  Its  foot,  and  a  similar  experience  has  oocuired  on 
the  Kentish  shore  of  the  Thames  estuary,  and  atotha 
parts'of  the  Eivrlisli  (Channel)  coast.  There  are  in' 
stances  where  it  has,  so  to  speak,  tiavdled  alonf  a 
mrrow  valley  from  an  unhealthy  mardi  to  a  salulwioBa 
situation.  Although  a  still  night  is  auwt  favorable  to 
its  production,  there  is  a  popular  t^nioii  that  it  is  oar- 
ried  by  th^e  wind.  In  many  malarious  localities  then 
is  a  definite  "ague  line,"  oeyond  which  the  noxious 
influence  is  not  fdt.  A  belt  of  tirees,  or  even  a  wall, 
will  "keep  it  off."  It  dings  to  those  surfaces  tliaiaKe 
most  eadly  bedewed.  Situations  to  windward  of  ft 
malariotis  swamp  are  osnallv  reckoned  safe. 

Hf/poikeM  of  Malaria.  — Malaria  is  known  only  br  its 
effeeta  <hi  the  ammal  body ;  the  effects,  althou^  uiqy 
wy  much  in  inlendtqr,  are  tmiform,  definite,  or  sp^ 
dfiOj  and  an  obanofeerund  a  truly  remaricaUe  perir 
odiaty.  Th«  otdast  and  most  jnevalent  hypothesis  of 
matana  is  that  it  is  a  opedSc  poison  generated  in  tha 
soil  PerhaiM  not  mtsr^  bo3  is  ci^aae  nndcr  dnmm- 
Btanoes  of  caudng  malana,  but  it  is  difficnk  to  assini 
limits  to  its  potential  presence.  There  are  aeemi^py 
well-authenticated  oaass  of  malarial  disease  appeannff 
during  the  making  of  railway  cuttings,  canals,  and 
other  excavations  m  places  where  mahuria  had  not 
previoudy  been  known ;  and  there  is  sufficient  evidence 
that  malaria  has  appeared  in  the  track  irf  cultivation  in 
the  Western  States  of  Ammca,  and  that  it  fdlows  on 
Uie  nptoraiBK  of  vii^  soil,  ana  erea  of  soil  that  has 
been  long  fklRnr.  Attempts  haive  been  mads,  iritliont 
Booceas,  to  separate  a  malarious  poison  from  the  gaaea 
generated  by  swamps,  or  from  tlie  air  <^  malarioua  lo- 
calitiea.  Soil  more  frequent  and  daboratc  attempts 
Iiave  been  made  to  discover  the  hypothetical  poison 
among  the  namerons  minute  vegetable  organisms  that 
occur  in  tiie  soil  of  malarious  (and  non-malarions) 
{dacea;  and  these  also  hove  hitherto  yielded  no  sdid 
result.  Another  hypothesis  is  that  mdaria,  is  a  "tel* 
lurio  intoxication,"  generated  by  the  v^etative  power 
of  the  soil  when  titat  power  is  not  duly  exhausted  by 
plant  growth.  La^ly,  there  ia  an  nypothesn  that 
malarial  fevers  an  caused  by  the  excessive  and  sodden 
abstraction  heat  from  the  body  tuder  the  infloenoe 
of  cold  and  damp,  and  that  the  specifio  effects  of  Uie 
noctnmal  diill,  amounting  to  intermittent  and  remi^ 
tent  fever,  are  most  usual  and  moat  nariced  ui  hot 
climates  because  of  the  anteoedcnt  exposoie  of  the 
body  to  great  sular  heat 

Remedus. — Cinchona  or  Peruvian  bark  (with  its 
alkdoid  quinine)  is  a  remedy  nniveiBally  ai^lied  with 
good  effect  in  the  treatment  of  malarial  fevers.  The 
treatment  is  usually  commenced  during  the  first  inter- 
miasion  or  remiaeion.  There  is  no  good  evidence  tikat 
the  taking  of  quinine  wards  off  the  attach  of  malaria. 
The  extent  of  cinchona  planting  in  Soutfafnn  India. 
Ceylon,  Jamaicaj  imd  dsewhere  nthe  best  measure  of 
the  value  of  quimne  as  a  remedy,  and  more  paiticnlariy 
as  a  remecty  for  ague.  Anenio  has  proved  one  of  the 
most  effident  sabmtutes  for  quinine.  The  dwellen  in 
maiariouB  localities  have  found  in  opium  a  paOiativt 
of  the  misoy  induced  by  the  malarial  cadiexia. 

XitsrotHre.— HInch,  OeopnidUadb-kiatorbrite  ndktbgh,  M 
ed.,  BtottRftTt,  1681,  pt.  I.  iec.  7  (the  bibllographkal  Tttm- 
encee  appended  to  Hinch'a  cliapter  on  maUrte  Include  up- 
wards of  eii;ht  bttndred  naows);  W.  Fergwoo,  "On  the 
Nature  and  History  of  the  Xanh  Poison,"  SVum.  Sog.  8t€. 
Edin..  ix^  1823  (omitted  by  Hirach ;  was  the  first  to  dwell 
upon  the  fact  tbat  malaria  ifl  often  aasociated  wftb  beat 
end  drought,  and  elevated  rocky  localities);  Ma<!eolloeh, 
JfoInriA,  <tn  £sMir,  etc.,  London,  1837;  Bobert  Williaoa* 
Morbid  Patmrns,  London,  1836-U,  voL  ii.,  ohi^ter  on  "Ba- 
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MALATU— M&LilT  PENINSULA. 


li^  DteM ;'' Odin;  l>iM  dta  MfnaMMM^ 

1870  (•zpouudi  tbetlMorro/  "  intoxination  tolluiqm"); 
C  F.  OMhuo,  Wkai  it  JMaHaf  md  it  mort  LUauem 

Mat  CUmtiett  hoadan,  1871  (a  ODiaproji0iuiT»  review  ud 
asate  critidnn  of  eetaUiohed  &ota  and  cortent  tlieoria^ 
witti  the  motive  of  ihowiiv  that  then  h  no  Bpedfle  nula- 
riai  poiwm);  Miweltead,  fflnttosf  Buearehm  om  IHaeatt  m 
Bidi*,  Londoo,  I8S6,  vol.  i.  (for  symptoDB,  diagnoeta,  and 
traabneot  of  inteimittoak  and  nmittant  Svrea) ;  Fturrer, 
fWwrtu  J  JWw  Jwiia,  LondoD,  1868  (both  venendud 
cUnteia).  <a  C.) 

MALATIA,  lesB  ooneoUy  Malaittah,  the  ancient 
MeUtene  of  Cappadoeia^  a  town  of  Kurdish  Aimenia  in 
the  vilMret  of  JMwbekir,  about  8  mUes  to  the  south- 
weafe  «  the  Snphntee  below  the  conflnenoe  of  the 
TokhnuHm,  and  about  half-way  between  Baghdad  and 
OooBtantiDopIe,  on  a  route  whieh  for  aces  has  been  one 
of  the  most  important  in  that  part  of  Asia.  Asbosi 
or  Aroozif  a  ^uoe  about  5  miles  distant,  which  was 
finmeny  inhidHted  by  the  people  of  Malatia  dnriog  the 
■ommer  only,  hia  become  the  permaneDt  reaid«ice  of 
&  bove  part  of  the  population  (about  20,0(X),  induding 
botJi),  but  Malatia  proper  remains  the  adminktrative 
centre  of  the  sanjak.  The  remains  of  the  ancient  town 
•re  much  dilapidated. 

In  the  time  of  Strabo  (zii.  BST)  there  waa.no  town  In  the 
diatrict  of  M elitene.  TTnder  Titus  the  place  became  the 
permanrat  station  of  the  12th  legion ;  T^an  raised  it  to  a 
mtj.  Lyin^  in  a  very  fertile  ooontry  at  the  crouing-point 
ut  ImpcFrtant  rontea,  it  grew  in  siae  and  importanee,  and 
waa  the  capital  of  Armenia  Minor  or  Secnada.  Jnatiniau, 
who  completed  the  walls  oonmenoed  by  Anastaaius,  made 
it  the  capital  of  Aimenia  Tertia ;  it  was  tben  a  very  great 
place  (Procop.,  De  jKI.,  ili.  4).  The  town  was  burnt  by 
Choeroea  on  hie  retreat  after  his  great  defeat  there  in  577. 
TUken  by  the  Saracens,  retaken  and  destroyed  by  Oonstan- 
tine  Copronymos,  it  was  presently  recovered  to  Islam,  and 
raboilt  nnder  Manafir  (757-66  A.D.).  It  again  changed 
hands  more  thui  once,  being  reckoned  among  the  frontier 
towns  of  Syria  (Istakhty,  p.  65,  flS).  At  length  the  Oreoks 
lecovered  it  in  934,  and  Nicephoros  II.,  finding  the  district 
much  wasted,  enconiaged  the  Jacobites  to  settle  in  it,  which 
they  did  in  great  numben.  A  convent  of  the  Virgin,  and 
Uie  great  clinrch  which  bears  his  name,  were  erected  by 
the  bishop  Ignatins  (laaae  tiie  Bunner).  From  this  time 
Malatia  continued  to  be  the  great  seat  of  the  Jaoobites,  and 
it  was  the  birthplace  of  their  ikmoos  maphrian  Barhebneus 
(or  AboUktagiua).  At  the  commencement  of  the  11th  cen- 
tury the  town  was  said  to  number  90,000  fighting  men 
(Asaem.,  Bib.  Or.,  ii.  149;  comp.  Barheb.,  Cfhr.  Bed.,  i.  411, 
^3).  At  the  timeof  the  first  crusade,  the  city,  being  hard 
pi  rinrd  by  the  Turks  under  Ibn  Danishmend,  was  relieved 
by  Baldwin,  after  Bohemnnd  had  failed  and  lost  his  liberty 
in  the  attempt.  Bub  the  Jacobites  bad  no  caose  to  love 
Byzantium,  and  the  Greek  governor  Gabriel  was  ao  cruel 
and  fidthless  that  tfae  townsmen  were  soon  glad  to  open 
(hetr  gates  to  Ibn  Danishmend  (1102),  and  the  city  snbse- 
quently  ttectune  part  of  the  realm  of  Kilij  Arslan,  sultan 
of  Iconium. 

MALAY  PENINSULA,  Maiaoca,  or  TXnah 
MALiTn  ("Malay  Land"),  the  southern- 
most r^on  in  Asia,  attached  to  Further 
India  bjr  the  isthmus  of  in  10"  N.  lat ,  whence  it 
projects  for  about  600  miles,  nist  south,  then  sonUiesst 
panJlel  with  Sumatra,  to  CapeRamiimB  (Romania)  in 
1°  23''  N.,  within  95  miles  or  the  equator;  it  varies  in 
width  irtmi  45  miles  at  the  isthmus  of  YkSky  and  again 
at  Talung  in  r  SC  N.,  to  210  at  Perak  in  5"  N.,  and 
150  at  Sel&neor,  3**  20^  N.  The  area  is  about  70,- 
000  square  miles,  with  a  population  of  at  least  650,(K)0.> 
The  Vcniosnla,  which  is  washed  on  the  west  by 
the  Bay  of  Bea^  and  Malacca  Strait,  on  the  east 
by  the  Gulf  of  Siam  and  China  Sea,  belongs  geo- 
graphically and  ethnically  rather  to  the  eastern  archi- 
pelago than  to  the  Asiatic  continent.  Hence,  whenever 
die  proposed  canalization'  of  the  isthmus  of  Knl  is  car- 

1  A  caraftil  calculation  mads  by  T.  J.  Hewbold  In  1S38  gave  a 
total  popolatiOD  of  STfijOOO,  since  which  date  tbe  British  posaes. 
dons  nsTe  inereaoed  about  foarfbld,  flrom  90,000  to  330,000.  Hence, 
snowing  fl)r  a  eUghtlncreaM  elsewhere,  the  present  popplation 
most  be  at  tesMGSO/lOO  (AWfKoU  and  Stalittiaa  Aceoatii  </Ue  BrU- 
maiBaemeHa^iMatmiU^  jfotoeoL  London,  1839,  Tol.L  p.  418). 

■  The  sereral  imdeels  of  csnalisatlm  are  MIt  disounea  br  M. 
I4aiIlrainX'.4ptoratfBii  IHr  March  9  and  l«,Ui2.  ^le  mott 


riedoot,  duBn^ioBwOlfall  into  ita  natural  poutieii  M 

oneof thegreatiBlwdBof Milayida.  Inawidersemetlu 
peninanlar  fonnation  begin  properlV  at  the  head  ef 
the  Gulf  of  Shun,  about  the  parallel  of  BaigkioL 
But  this  northern  section  between  10°  ami  IS"  Sir  M. 
beinp  oomprised  within  the  limits  of  Siam  propw  and 
British  Burmah,  is  not  usnallv  included  in  Malaoea, 
whose  jK^itical  nontier  towards  the  northwest  is  thai 
tzaeed  by  the  lower  oourse  of  the  river  Paksbao,  which 
there  separates  it  from  Tcnasserim,  Uie  southernmost 
dtviaon  of  British  Burmah.  But  east  of  that  rivw 
th«e  is  no  natural  or  political  frontier  towards  Lower 
Siam,  which  embraces  all  the  hind  as  far  south  as  tba 
river  Muda  on  ^e  west  coast  in  5*  33'  N.,  and  on  the 
east  side  as  &r  as  the  state  of  Pahang  in  4"^  N.  Tha 
seaboard,  whi^  is  generally  flat  and  ovec^wn  witii 
mangroves  for  5  or  6  miles  inland,  is  fVmeed  with 
nnmerotts  nlands  and  insular  groups,  of  which  the 
chief  are  Salanga  (Junk  Ceylon),  Langkawi,  and  Polo 
Peoang  on  the  west  side;  Singapore,  BatSng,  and 
Bintang  at  the  southern  extremity;  Tantalem  and 
Bardia  on  the  east  coast.  All  these  islands,  which 
may  have  a  total  area  of  some  5000  sooare  miles,  seem 
to  have  originally  formed  pari  of  the  mainlaiid,  of 
which  they  may  he  regarded  as  scattered  geological 
fragments. 

Although  known  to  Europeans  nnce  the  beginniDg 
of  the  16th  eentary,  and  nowhere  more  than  100  miles 
ftom  the  sea,  the  interior  still  Tenuuns  one  of  the  Isagt 
known  lands  in  Asia.  D'Sooia's  large  map,  ^npand 
in  1879  for  the  British  Government,,  is  still  m  Bsany 
places  almost  a  oonfplete  blank ;  tfae  mountain  ranges 
are  traced  only  for  uiort  distances,  chiefly  on  west 
side  below  Kedafa ;  the  river  courses  and  political 
boundaries  are  often  merely  conjectured,  while  t^e 
elevation  of  some  of  the  highest  peaks  is  absolutely 
uolcnown.  Accur^  surveys,  however,  have  siooe  then 
been  made,  especially  by  H.  S.  Deane  in  tiie  Perak 
and  Sel&n^r  states,  by  D.  D.  Daly  in  moat  of  the 
Boti^  native  states,*  by  Dru  in  the  extreme  nor^ 
and  bv  odien  in  tfae  extreme  south  about  die  Endaa 
river  os^n  and  at  several  otiier  points,  from  whi(&  a 
rough  idea  may  be  fbrmed  of  the  general  on>Rn|due 
and  geological  features  and  hydr^niphio  systema 
The  surface  seems  to  be  everywhere  essentially  moun- 
tainous, and  coBfflderaUy  more  elevated  than  had  till 
Tccentiv  been  supposed.  The  land  is  traversed  in  its 
entire  length  b^  a  soBoewhat  irr^ular  and  ill-defined 
backbone,  forming  a  southern  (continuation  of  the 
Arakan  wd  Tenasserim  ranges,  but  here  fidlin^  to  a 
mean  elevation  of  perhaps  3000  feet,  and  oonatituting 
a  distinct  water-parting  between  tfae  streams  flowing 
east  and  west  to  tiie  surrounding  seas.  The  sur&oe  n 
further  varied  by  numerous  qpun  and  detached  ridgsa 
running  mainly  north  and  south,  besides  inlatMl 
masses  often  vying  in  elevation  with  tiie  central  rangea 
Little  space  is  tans  left  for  upland  plateaus,  broad 
valleys,  or  lowland  alluvial  plains  of  any  extent.  ezoe|tf 
about  Tringg&nu  and  Pahang  on  the  east^  and  Seldngor 
on  the  west  side.  The  highest  ascertained  altituoes 
are  the  Tid  Banna  nmge  (7000  feet),  between  Kedah 
and  Perak ;  the  Gunouglnas  (5000),  ascended  in  1881 
WDeano;  the  Gunong  Bubn  (5650),  and  GunongUIn 
Tumulaog  (6435),  near  the  right  and  left  banks  of  the 
Perak  river  ;  the  Slim  range  (6000  to  7000)  m  South- 
east Perak ;  the  Gunong  Baiah  (6500),  in  the  main 
range ;  a  peak  (7000)  in  the  £ndan  river  basin,  neari^ 
double  the  height  of  Gunong  Ledang,  or  Mount  Ophir 

fijaribtc,  but  not  the  shortest,  follows  tbe  line  of  raflway  slready 

Kro^ected  In  1661  by  Frassr  and  Forlong  across  the  neck  of  (ha 
thmus  In  W  80'  between  the  oatnarles  of  tbo  riven  Pekshan 
and  Cbaropon.  This  scheme,  which  might  be  carried  out  te 
sbont  £!t,0QO,OOO,  would  shorten  thesea  roate  from  ludla  to  Chins 
by  fcnr  days,  betides  avoiding  the  dangerous  navigation  of  the 
3tndta. 

*  Adstslled  scoonntof  Ur.  Dslr'a  sorrers,  which  extended  over 
the  veant  1ST5~K>,  appeared  In  the  iVoeenUMm  Y  ^  Sogal  9» 
grajthicnt  Soekty  for  July,  1382.  It  in  accompanied  by  a  larm  map 
wblcb  fills  up  several  gaps  lett  In  that  of  D'Bouia.  Yet  the  sor- 
T«yor  remarks  that  "  there  is  a  vsst  extent— more  than  half— «l 
the  Malayan  PenlDsnla  sUll  onezplored,"  p.  409. 
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(3849),  hitherto  supposed  to  be  the  hieheat  point  in 
the  esitreuie  Buuth.  But  an  unozploreuridge  towards 
the  wc^t  i'roDtier  of  Kolaptan.  \Ath  a  probable  eleva^ 
tion  of  8500  or  9000  feet,  is  taken  by  Mikluoho  Maclay 
BB  the  culminating  land  of  the  whole  peninsula.  These 
mountaias  are  scarecly  anywhere  traversed  by  recog- 
nized beaten  tracks,  the  natural  paasca  between  the 
eastcru  and  western  watersheds  being  still  mostly  over- 
grown  by  dense  jungle.  Dcoue,  however,  came  upon 
tforestpath  across  the  main  water-parting  from  Kedah 
to  Patdni,  and  a  route  is  said  to  lead  from  the  Bern  am 
river  basin  across  the  miun  axis  to  Pahang  on  the  east 
ndo. 

Owing  to  the  formatloa  of  the  land,  the  rivers, 
although  numerous,  are  necessarily  of  short  length, 
*nd,  aa  tlieir  moutlis  are  generally  obstructed  by  bars 
and  coral  reefs,  they  are  on  the  whole  more  useful  for 
irrigation  than  as  water  highways.  Nevertheless  some 
are  navigable  by  light  craft  for  considerable  distances, 
and  in  I8S1  Dcane  steamed  up  the  Bcrnam  between 
Porak  and  SelUngor  to  Kampong  Chankat  Bertiham, 
76  miles  from  the  coast  He  proceeded  by  boat  thence 
for  9  miles  to  Simpang,  where  the  stream  divides  and 
shallows.  For  about  80  miles  it  is  lU  to  17  feet  deep, 
while  the  Perak,  with  ita  chief  tributaries,  the  Plus, 
Kinta,  and  Batang  Podung,  presents  a  total  navigaUe 
waterway  of  perhaps  200  miles.  Tlte  Penk  on  the 
west  ana  the  Pahtuig  on  the  east  slope  are  -by  fur  the 
Urgest  river  basins  in  the  peninsula,  each  draining  an 
area  of  5000  to  6000  Sfiuare  miles.  The  other  chief 
streams  are  the  Sel&ogor  and  Kluig  on  the  southwest 
coast,  the  Joh(5r  facing  Singapore, 'and  on  the  east  lade 
the  Endau,  Kelantan,  and  Pat4ni. 

As  far  as  has  been  ascert^ned,  the  main  geological 
formations  would  appear  to  be  the  Lower  Devonian 
sandstones  and  unfosaililized  clay  slates,  with  a  basis 
of  gray  stanniferous  granite  everywhere  (Topping  out 
Although  DO  trace  has  been  found  of  recent  volcanic 
action,  then  are  several  isolated  and  unstratified  lime- 
stone nuBses  from  600  to  2000  fiiet  high,  of  a  hifjhly 
eiystallised  ohanuiter,  with  no  fossils  of  any  kmd. 
Earthquakes  also  are  frequent,  while  numerous  hot 
spring?)  attest  the  presence  of  stdt  active  igneous  forces 
beneath  the  surface.  In  the  'South  porphyry  occun, 
BSBoraated  with  granite  and  clay  ironstone ;  andlaterite, 
resembling  that  of  the  Malabar  coast,  aoounds,  espe- 
cially along  tlie  west  slope.  The  rich  stanniferous 
nanites  forming  the  backbone  of  the  peninsula  render 
this  region  the  most  extensive  storehouse  of  tin  in  the 
world.  Vast  deposits  of  tin  ores,  sometimes  associated 
with  gold  and  silver,'  occur  almost  everywhere,  and  are 
oontimied  in  the  nughboring  islands  ss  far  south  as 
Banca  on  the  Sumatra  coast*  Gold,  whence  the  land 
was  known  to  the  ancients  as  the  Aurm  Cherfonestis, 
u  also  found  in  considerable  quantities,  either  dis- 
seminated in  quartz  or  in  alluvial  deposits,  especially 
about  Mount  Ophir,  in  Pahang,  Oomiohi,  Tring- 
f^nu,  and  Kem&man.  The  total  yield  has  amounted 
m  some  years  to  25,000  and  30,000  ounces.  Iron 
ores  abound  espeoiall^  in  the  south,  and  coal  has 
recently  been  found  in  the  isthmus  of  KriL  conve- 
niently situated  for  the  &tnre  ship  canal  across  the 
peninsula. 

The  climate,  everywhere  moist  and  hot,  becomes 
oppressive  and  even  malarions  along  the  low  muddy 
banks  of  the  coast  streams.  Higher  up,  although 
cooler,  it  is  not  always  more  healthy,  and  the  uplands, 
especdally  about  Mount  Ophir,  have  the  reputation  of 
being  extremely  dangerous  to  Europeans  (Wallace). 
Vet  the  mean  temperature,  thanks  to  tne  general 
elevaUon  of  the  land  and  the  prevuling  sea-breezes, 

1  Although  the  Perak  river  Is  named  ftom  the  M«lKy  word 
jierak,  "silver,"  thepreMiice  of  this  metal  has  beeu  dotiliicd.  H. 
Alft«d  Harche,  however,  who  recently  visited  tliu  *««  cosi,% 
found  It  In  La  root,  aaaoclated  with  the  rich  tin  oreo  of  that  dis- 
trict (QmiiUa  Rettdut  of  the  French  Geol.  Soc.  for  April  14, 1882, 
p.  185). 

»  "  The  allavlal  tin  deposits  permeate  the  whole  length  of  the 
HalaTftD  Peninsula  on  tne  weeteni  Hide  of  the  dividing  lange" 


P  The  ehlmpansee  Is  purelv  AMcan.      Vol.  II.,  i>.  181.— Ah.  Ed.] 
~       '     "  '     f-  Amerlcftn^  v.  Vol.  XII.,  p.  338.— Am.  Ed.) 


is  much  lower  than  that  of  many  AsiaUo  lands  lying 
muoh  farther  from  the  equator.  While  the  glass 
rises  normally  on  the  Makr&n  coast  and  in  the  PenUQ 
Gulf  to  110^,  120^  and  even  125°  Fahr.,  the  mean 
summer  range  in  the  peninsula  scarcely  exceeds  90°, 
while  at  an  altitude  of  2500  feet  it  is  under  70°  for  the 
whole  year.  There  is  strictly  speaking  no  winter,  nor 
a  distinctly  marked  rainy  season,  the  alternate  north- 
east and  sonthwest  monsoons  distributing  the  moist- 
ure over  the  east  and  west  slopes  throughout  most  of 
the  year.  The  average  number  of  rainy  da^  is  about 
one  hundred  and  ninety,  and  the  mean  rainfall  from 
100  to  130  inches.  The  west  coast  is  exposed  to  sud- 
den squalls  of  short  dturation,  known  as  Sumatras  '* 
from  the  diiection  whence  they  bbw,  while  the  oppo- 
site ude  is  ofbm  visited  by  tomadoei  during  th« 
monsoons. 

Except  in  some  limestone  tracts,  especially  in  Perak 
and  K^ah,  the  soil  is  generally  poor,  and  the  coun- 
try, which  may  be  described  as  of  comparatively  Teoeat 
formation  slowly  undergoing  decomposition,  is  incapa- 
ble of  growing  sufficient  rice  even  for  the  local  demand 
(D.  D.  Daly).  The  land,  however,  is  almost  every 
where  clothed  with  a  magnificent  tropical  vegetation, 
in  which  the  most  conspidoua  and  useful  plants  are 
the  gutta-percha  (here  ant  discovered),  the  camphor 
tree,  ebony,  sapan,  latan,  eagle  wood,  bamboo,  nibung^ 
and  nipa  palm.  Unfortunately  the  work  of  reckless 
destruction  has  already  commenced,  and  the  Chineee 
miners  have  in  many  places  deared  eztenuve  tracts, 
cutting  down  the  finest  trees  to  serve  as  fiiel  for  smelt- 
ing the  tin  ores.  Of  fruits  the  most  characteristic  arc 
the  durian  and  mangosteen ;  and  of  cultivated  plants 
the  most  common  are  rice,  the  sugarKiane,  cotton, 
tobacco,  yams,  batata,  cocoa  and  areca  palms.  Tea 
and  coffee  might  bo  successfully  cultivated  along  the 
slopes  of  the  Pcrak  and  Seldngor  rivers  (Deane).  A 
species  of  climbing  indigo  and  the  wild  nutmeg  ara 
indigmous,  and  the  true  nutm^,  dnnamon,  and 
doves  have  long  been  introduced,  and  thrive  well 
(Newbold). 

The  fauna  of  the  peninsula,  which  is  unusually 
rich,  is  aUied,  like  the  flora  and  the  inhabitaJDts,  r^ci 
to  that  of  the  Eastern  Archipelago  than  the  main- 
land. Here  are  the  one-homed  rhinoceros,  Malay  tapir 
(t&nau),  elephant,  and  hog,  aU  of  the  same  species  aa 
thoso  of  Sumatra.  Here  is  also  a  small  bear 
(bruangh),  found  elsewhere  only  in.Bomeo,  as  well  as 
the  Sunda  ox  of  Java,  besides  two  kinds  of  bison 
said  to  be  peculiar  to  the  peninsula  (Crawfurd).  On 
the  other  nand,  the  Asiatic  tiger  has  extended  his 
range  throughout  the  whole  region,  even  crossing 
over  to  Singapore  and  other  adjacent  islands.  Of 
quadrumanes  there  are  no  less  than  nine  spcdes,  in- 
cluding the  chimpanzee  (Simia  troglodyte$)*  the 
kukang  [Lemur  tan^gradiu)^  the  black  and  white 
unka,  but  apparently  not  the  orang-outan,  although 
the  word  is  in  common  use  among  the  Malays,  who 
often  apply  it  in  its  natural  sense  to  the  Sakai 
and  other  wild  tribes  of  _  the  interior.  Of  birds  per- 
haps the  most  characteristic  are  the  rhinoceros  hom- 
bill  {Buceros),  the  bangu  or  Javanese  stork,  the  axf^ 
and  pencilled  pheasants,  birds  of  pandise  [hiradaeii 
reoia  and  P.  qularu),  myna  or  grackle  {Gracuhi 
religiom),  murei  or  dial  binl  (Gracuhi  iauutrU),  the 
humming  bird,*  besides  kin^uierajflyeatchen,  doves, 
and  pigeons,  in  endless  variety.  The  islands  are  fre- 
quented by  the  Tlirundo  esaJmta,  or  swallow  that 
builds  edible  nests.^  The  forests  swarm  with  coleopterm, 
lepidoptera,  and  other  insects,  including  the  magnifi- 
cent buttci^By  Omithaptera  Brookeana,  till  recently 
supposed  to  be  peculiar  to  Borneo  (Dcane).  The  sur- 
rounding waters  are  inhabited  by  the  nalioore,  or 
"mermaid,"  a  sircnian  whose  Malay  name  duyong 
has  been  corrupted  to  dugong  in  our  natural  history 
books. 

I'oliticallv  the  peninsula  is  partly  held  directly  hy 
Siom  and  Great  Britun,  and  partly  divided  among  a 


n  Bumming  birds  are' puL   _.   ,     _ 

pTbafldWb-nflstbuMDgbiidtaniiwmof  UMgNiuaaaoeaUacse^^  t.  VoL  Ill^iiert^ 
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Dumber  of  petty  Malay  itatea,  eitlior  tributary  to  or  in 
treaty  with  those  panuuouiit  powers.  The  SiomeBe 
territoi;  and  states  embrace  the  whole  of  the  northern 
section  southwards  to  5°  35'  N.,  and  thence  on  the 
east  side  as  far  as  the  southern  frontier  of  Tringg&nu 
in  4°  Sd**  N.  A  line  drawn  this  parallel  on  the 
east  coast  across  the  peninsula  northwestwards  to 
Kodah  on  the  west  coast  will  thus  mark  the  southern 
fimits  of  all  the  load  diieoUy  or  indirectly  subject  to 
Siam.  The  leat  of  tbe  peninsula  is  occupied  ny  the 
British  uoBsessioDs  grouped  under  the  collective  name 
the  SiKAiTS  SETn-EMENTH  (q.  V.),  and  b^  the  more 
w  less  independent  Malay  states  profier,  which  mav  be 
re^rded  asibrminK  partof  the  British  s^Btem.  Sub- 
jomedisatableof  all  the  political  diTudonsof  the 
peniiiBiila: — 

AoiMM  ANHfloI  ^lalem. 

Ugor,  Bengora.  These  two  provinaiaof  Lower  Slam  prop- 
sr  oomprbe  the  uthmua  of  KrU  between  7"  and  10*>  N,,  witb 
a  coast-line  of  240  miles  on  the  east  and  260  on  tbe  west 
aide ;  area   perhaps  17,000  iquare  miles ;  popolation, 

Kedah,  between  LIgor  and  Persk,  r*  to  6°  35'  V.,  witb 
ISO  miles  on  west  coast ;  area  3600  sqaare  mites ;  popnla- 
tion,  30,000.  ' 

Pat&oi  or  Itaman,  between  Sengora  and  Kelantan,  7**  to 
6*  30*  with  coast-lino  on  each  aide  60  miles ;  area,  6000 
sqoare  miles ;  population,  30,000. 

Kclnntan,  between  Fat&nl  and  Trlngginu,  S**  to  4*>  N., 
60  miles  coast  on  sach  ^e ;  area,  7000  aqoato  miles ;  popu- 
lation. 20,000. 

Triivsaiui  with  KemAman,  between  Kelantan  ud 
Pahub  50  SO*  to  4"  N.,  with  80  miles  coast-line  on  tbe 
east  doe ;  area,  6000  square  miloa;  population,  &0,000(?). 

BriHtk  PMHeal  Sgitem. 

Peink,  between  Kedah  and  Sel^ipw,  6«  30*  to  4<*  N., 
with  M)  miles  coalt-liiiu  ou  west  side;  area,  6500  aqnara 
mllce:  population,  30,000, 

SeUmgor  witb  Kalang,  lietweon  Pemk  and  Malacca  ter- 
Titi»T,  4*>  to  3"  N.,  with  120  miles  eoast-Hne  on  west  side ; 
15,000. 

Job6r,  soBtbem  extremity  of  the  peninsula  from  2*  40* 
y.  to  Qtpe  Homania;  area,  10^000  square  milee;  popula- 
tion, i!0,000. 

Pahang,  between  Job6r  and  Tringg&no,  3<*  to  6<*  N.,  90 
mllea  coast  on  east  side;  ara^  3500  squaromiles;  popula- 
tion, 90,000. 

Jel£bu,  Sungei  Ujong,  SH  Menanti,  Jump61,  Joh6t,  Bam- 
bau,  Jolai,  Seg&mat  or  Moar.  These  inluid  states,  lying 
between  9^  and  4"  S.,  formerly  constituted  with  Naning 
(ICalacca  territory)  the  so-called  Negri  Sambilan,  or  "  Nine 
lAnds,"  governed  by  pangbUlns  or  chiefs,  feudatoir  first 
to  the  saltans  of  Malacca  and  then  to  those  of  Johor.  It 
is  now  proposed  again  to  consolidate  them  in  one  state^- 
der  tbe  snaeralnly  of  or  in  alliance  with  Great  Britain, 
lliey  lie,  anrtonndlng  Malacca  territory,  between  Joh6r  on 
the  east,  Pahang  on  the  north,  and  Sel&ngor  on  the  west 
and  northwest.  Total  area  probably  tiot  more  than  5000 
square  miles;  population,  G<^000(?).  Tbe  more  important 
are  Sambau  (Linsgl  river  basin),  8^;6mat  (Moar  river 
basin),  Joh<il  (north  from  HOant  (^hir),  and  Sungei  Ujong 
(L4ngat  river  basin). 

Straits  Settlements:  parts  of  Perah,  Malacca,  Pulo  Pe- 
nang,  and  Singapore ;  total  area,  1445  square  miles ;  popu- 
lation (1881),  314,000.' 

Excluding  the  Chinese,  Klings,  Bu^,  and  other 
more  recent  arrivals,  the  inhabitants  of  all  these  states 
belong  to  three  distinct  stocks — ^tho  Tai  (Siamese), 
BiUI&y,  and  Negrito.  The  Siamese  of  pare  blood 
oconpy  the  extreme  north  with  scattered  oommunitiea 
as  far  south  as  the  town  of  Sengora  (7°  10'  N.).  A 
mixed  Malayo-Siamese  people,  commonly  known  as 
Samsams,  form  the  bulk  of  the  population  in  the 
tower  parts  of  I^gor  and  Sengora,  and  in  the  north  of 
Kedah.  Altliongh  entirely  asnnulated  to  the  Siamese 
ID  speech,  customs,  and  religion,  these  Samsams  ap-' 
pear  to  be  allied  physicall^much  more  to  the  Malay  than 
to  the  Tu  stock.  Yet  their  national  sympathies  seem  to 
be  altogether  with  the  dominant  race,  and  the  people, 
espedulyof  Ugor,  have  during  the  present  century 
sealoualy  co-operated  with  the  Siamese  in  their  per- 

*  [Wellealey  province  omitted,  v.  Vol.  XIX.  p.  761.— Am.  Ed.] 

•  [iiilB  was  done  In  1889,  and  the  new  sttite  named  Negri  senihllan. 
bf  tnaUes  of  1887.— AM  En.) 


sistent  efforts  to  sabduc  the  Malays  of  the  neighboring 

states.' 

All  the  rest  of  the  peninsula,  from  about  7^  N.  to  Cape 
Bomanio,  may  be  regarded  as  essentially  "  Malay  land, " 
as  it  is  in  fact  called  by  the  people  themselves.  But 
whether  the  Malays  are  here  indigenous,  or  intruders 
from  Sumatra,  is  a  question  still  warmly  discussed  by 
ethnologists.  Those,  however,  who  support  the  latter 
view  by  appealing  to  the  undoufatad  historic  migradona 
of  civifized  Malays  from  Menandcabo  or  Palemhang  in 
the  12th  century,  or  even  to  stnl  earlier  arrivals  from 
Java,  do  not  understand  the  point  at  issue.  For  the 
peninsula  is  occupied,  not  only  by  these  civilized  Orang 
Alal&yu  of  cidtured  speech,  Moimmmedans  and  mostly 
no  doubt  originally  from  Sumatra^  but  also  by  the  Orang 
Bcnua,  that  is,  "men  of  the  soil,"  or  aborigines,  of 
Malay  stock  and  of  rude  Slalay  speech,  nature  worship- 
pers, and  settled  here  from  prehistoric  times.  Similar 
uncultured  Malay  tribes,  such  as  the  Orang  Kubu  of 
Palembane,  are  no  doubt  also  found  in  Sumatra.  But 
it  is  unlikely  that  any  of  these  people  ever  crossed  the 
shallow  intervening  Straits  of  Malacca,  which  were 
probably  dry  land  when  the  race  was  ^wtualty  diffused 
over  the  common  area.  Whether  the  migration  pro- 
ceeded eastwards  or  westwards  is  theareiore  a  point 
which  cannot  be  determined  pending  the  settlement  of 
the  further  and  broader  question  of  the  origin  and  dis- 
persion of  the  Malay  race  itself.  If  the  Malays  are  a 
branch  of  the  Mongol  stock,  as  many  hold,  then  the 
Orang  Benua  must  have  passed  through  the  peninsula 
southwards  to  the  archipelago  at  a  time  when  most  of 
it  still  formed  part  of  the  AiriaUo  mainland.  But  if 
they  originated  in  the  archipelago  itself,  as  others  main- 
tain, then  the  stream  of  migraUon  must  have  been 
reversed.  « 

In  any  case  the  Orang  Bonus  are  not  the  only  abo- 
rigines in  iho  )>citinsula.  For  the  mubt  recent  rescan^ 
has  fully  vunfirmed  the  somewhat  vague  statenicnts  of 
earlier  writers  regarding  the  presence  in  this  region  of 
a  Negroid  dement  dincring  fundamentally  from  the 
Malay  tyijc,  and  apparciitlv  to  be  affiliated  to  the  Ne- 
grito of  the  Andaman  Islanas  and  Philippioea.  "  Purely 
anthropological  observations  and  considerations  lead 
me  to  aooept  the  supposition  of  a '  Metanesian '  element 
(a  remnant  of  the  original  race),  which  through  inter- 
mixture with  the  Malaya  is  oanff  more  and  more 

supplanted  In  the  monntains  of  Pahang  and 

Kelantan  as  far  as  Sengora  and  Ligor,  I  have  discovered 
a  Mclanedan*  ponulation.  This  people  undoubtedly 
belongs  to  the  Afclancsian  stock  "  (Miklucho  Maclay  in 
Ethnoluaixche  Excursion  in  Jokor).* 

The  Malay  and  Negrito  aborigines  are  collectively 
known  to  the  civilized  Malays  as  Semang  and  Sakei  * 
respeotively,  although  much  confizsion  seems  to  have 
arisen  in  the  use  of  these  terms,  nor  is  this  surprising, 
seeing  that  the  two  races  themselves,  who  have  been 
in  contact  for  ag|cs,  have  become  largely  intermin^ed 
and  assimilated  in  customs,  and  even  in  speech.  The 
original  Negrito  dialects,  which  Maclay  has  compared 
with  those  of  the  Philippines,  are  everywhere  yielding 
to  the  Malay,  which  is  spoken  tfarougnout  the  penin- 
sula with  little  dialectic  variety  as  far  as  6°  and  7**  N., 
where  it  is  replaced  by  Siamese.  The  aborigines,  who  are 
said  not  to  number  altogether  more  than  some  10,000, 
are  divided  into  a  great  many  tribes,  of  which  the  best 
known  are  the  Jakuns,  widespread  in  the  south,  the 
Udai,  B&sisi,  Sabimba,  Mintira  (Mantra),  and  Hala. 

>  The  honon  attending  the  rednctfon  of  Kedah  In  ma  wera 
caused  chiefly  bj  the  ftrooity  of  the  Samsams  of  Ugor  In  ths 
Siamese  service. 

■  This  writer  applies  the  term  "Helaneslan"  to  all  tbe  dark 
races  of  the  Oceanic  area,  and  not  merely  to  the  natlTesoftba 
Helaneaian  Archipelago. 

«  See  also  the  FkUL^vM  28, 1878;  Awmal  Ue  aroOf  Bnmck 
(tf  the  Son.  Soe.  fbr  InS-SltiMMtey  and  the  paper  of  Mr.  Oalr, 
who  sayi,  "The  tme  Oiang  Sakel  Is  a  Hepito,  and  lanlndi  one 
of  Uie  Papuans  of  New  Gntnaa.  whom!  have  seen  In  Toiras 
Straits,"  p. «». 

*  Tbe  aborigines  of  tbe  tketehboring  Uand  of  BllUton  are  also 
ooUecUvdy  Inown  as  aakah  Uawiili  dtfAMw  Orient,  ISn, 

p.  180). 

It,  Pahang,  and  JofaAr  are  under  aAltlsh  protectorate 
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All  are  in  a  very  low  state  of  oalUire,  holding  aloof 
from  the  aetUed  populations,  living  entirely  on  the 
ohuc,  and  puTBuing  the  game  with  ptusoned  arrows. 
It  »  QotewoffthT  that  even  the  more  or  less  dviBied 
llaky&  capeouy  of  RambaK  and  other  inland  BtatQa^ 
atill  hold  to  the  tribal  organiaation,  the  very  namea  « 
■any  of  th«r  tribes,  saoh  aa  the  Anak  Achi  ( '  *  children 
of  AohCn  ")  and  Sri  Lummah  Menangkabau.  betraying 
Ihur  comparatively  recent  migration  from  Sumatra. 

Other  ethnioal  elements  in  the  peninsula  are  the 
Bog^  from  Celebes,  formerly  powerful  on  tlie  west 
eoaetj  the  "Moors"  (Arabej,  now  mostly  abeoibed  by 
kbe  (STilized  Malays ;  the  Klings'  from  India,  chiefly 
kraders  in  the  seaports;  theTopas(Topamo),  haLf-eaate 
Portuguese  Christjans,  still  numerous  espeoially  in 
Malacca  teixitoryt  a  few  Kuropeaus,  Battas,  and  Afri- 
can slaves;  and,  katly,  the  Coineee,  by  far  the  most 
sonerous  of  au,  who  are  gradnally  oonvnting  the 
Maky  peninsula  into  a  seoond  China.  Thev  have 
sbeBdy  moBoptdixed  tha  mining  and  agricultural  indos- 
Iries,  as  vdl  as  the  retul  timde  and  tooal  ahipping. 

Altfaoagh  vaguely  known  to  the  anelents  as  the  Asrea 
Cbenonesoa,  and  oven  by  them  already  described  as  a 
"  Begio  I^troanm,"  or  piratical  laud,  the  Malay  peuiusola 
ffwninnnii  bo  hietorie  tiaditiona  earlier,  than  the  13th  cen- 
tury. According  to  the  native  writen  th&  flnt  settlement 
was  made  at  Sloga-para,  or  the  "  Lion  City,"  about  ISSO  by 
emigrantB  from  tbe  banks  of  k  river  ICal^yn  in  Somatm. 
Expelled  from  Singapore  by  the  Javanese  iing  M^ap&bit, 
tbe  colonigtB  fooDoed  the  city  of  Maladfca  on  the  eoutbweet 
eoaatof  themainlandlDl253.  From  this  point  the  eoltored 
aad  UohammadanUalayaofSiimatiaaresnvposedtohare 
lapidiy  spraad  over  tbe  whole  peninsula,  where  they  had 
already  established  a  number  of  petty  jdrattcal  states,  when 
the  Poitugneae  under  Albuquerque  reached  Malaysia  utd 
reduced  Malacca  in  1511.  Being  thus,  so  to  aay,  taken  on 
the  flank  by  the  Europeans,  while  their  progress  UMth- 
wards  was  barred  by  the  Siamese  eontiunailT  preaiing  lor- 
wacd  from  Indo-Cfaina,  tbe  Malaya  of  tbe  peninsula,  erer 
prone  to  piracy  and  Iswieaeness,  have  remained  in  a  more 
V  leas  unsettled  state  almost  down  to  tbe  present  time. 
The  Portugnsse  held  Malacca  for  <me  hundred  and  thirty 
years,  when  they  were  supplanted  in  1S41  by  the  Dutch, 
who  yielded  in  1795  to  tbe  English,  and  finally  in  1924  sur- 
rendered all  their  possessions  on  the  mainland  to  Qreat 
Britain  in  exchange  for  Bencoolen  in  Java.  Penang  and 
Sfaigapore  bad  already  been  occupied  by  the  Britisb,  who, 
bgr  tiie  suppnesion  of  piracy  and  tbe  old  monopolies,  tbe 
Reclamation  of  free  trade  principles,  the  example  of  a  wise 
administration  and  treaties  with  the  surrounding  states, 
have  gradually  laid  a  solid  foundation  for  the  fbtnre  pros- 
perity of  this  distracted  land.  (A.  H.  K.) 

MALAYS  (Oranz  JIalfcyu,  "Malay  Men"),,  the 
dominant  people  in  Malacca  and  the  Kastem  Archi- 

Jelago  (henoe  often  called  Malayna),  where  they  are 
iversely  intermingled  with  other  races,  and  where 
they  have  represented  the  local  cultured  element  for 
over  two  tluMsand  yeus.  The  Mals^  proper,  that  is, 
Ukoae  who  call  themselves  by  this  name,*  who  speak 
the  standard  M^aj^  laogiiage,  and  who  possess  a  oom- 
BM»  senUinent  of  racial  unity,  are  found  in  compact 
lOMBes  chiefly  in  the  Malay  peninsula  as  lEar  north  as 
8"  or  9**  N.  lat ,  in  tbe  adjacent  islands  Penang, 
Bbtaogj  liogen,  eta,  and  la  Sumatra,  of  which  they 
oceupy  inlly  one-half,  mainly  in  the  south,  along  the 
east  ooaat,  and  on  parts  of  the  west  coast  In  these 
lands  alone  they  are  really  indigenous,  and  regard 
themselves  is  the  aboriginal  population.  Elsewhere 
they  are  met  in  scattered  communities  diiefly  round 
the  ooast  of  B(niieo,  in  the  Sulu  Archipelago,  in  Tidor, 
Temate,  and  some  other  members  of  the  Molucca 

■  TlalHmMv;aoorrimtibimofTeUin(TsIafn).Uam>lied 
thnnii^tou  Malsfsla  to  w  the  natives  of  India  sstued  fa  that 
ilglon. 

"TbeorMneftUs  word  has  given  rise  to  mndi  oontroreTsr- 
Its  derivation  from  the  Javanese  na^ayu,  to  ran  or  flee,  mrut  be 
r^ectcdaaKnjnnatlcallytiiipoerible.m'nilalsatraewrtal  form, 
WMreas  the  national  name  li  stdedy  a^/seWsal,  henoe  alwayi 
aeeompanled  to  a  noun.  ValsBtrn  pMnts  out  iBachrynlmfie  vcm 
SmmatrtL  p.  U)  mat  tbe  name  Is  specially  applied  In  mmatra  to 
the  sreumnicel-pagU-lIaUVu  tribe  of  theSdngel-pAgd  andftions 
.raidlt  mSu  cutlie  iriiolo  most  jn^aSR  that  It  was 
rtbs  BaBs.or«nM  looal  tilbe,w&lah  losetopre-eml- 


group,  where  they  are  hdd  to  fao  ntraden  ar 
grants  from  Sumatra. 

Long  oon^dered  as  an  independent  diviuon  of  man- 
kind, the  Malays  are  now  more  jenenUr  to 
the  Moi^l  stoek,  of  whicih  A.  B.  Wallaoe,  Do  Qa»- 
tf^agea,  and  othw  eminent  naturalists  regard  them  m 
a  simple  variety  more  or  less  modified  by  mixture  with 
other  eJemeHta.  "The  Malayan  raoe,  as  a  whole,  un- 
doubtedly veiT  dosely  resembles  the  East-Asiui  popn* 
latioDS  from  Siam  to  Manchuria.  I  was  much  struck 
with  this  when  in  the  island  of  Bali  I  saw  Chinese 
traders  who  had  adopted  tbe  ofie^iime  of  that  ooiuit^, 
and  who  could  then  hardly  be  distinguished  from  Au- 
lays;  and,  on  the  other  hand,  I  have  seen  nativee  of 
Java  who,  as  &r  as  physiognomy  waa  oonoened,  wonld 
pass  very  well  for  Chinese.  *  In  fact,  the  typical  Malag 
can  scarcely  be  distingnisfaed  a&thropologioafiy  from  the 
typical  Mongolian.  He  is  described  as  of  low  stature, 
avera{[ing  Kttle  over  5  ftet,*of  dm-yel)ow 
inclining  to  light  brown  OTcinnunoB,  braehycepnidons, 
with  somewhat  fiat  ftaturea,  high  cheek  bones,  bbdc 
and  slightly  oblique  eyes,  small  but  not  fiat  oooe, 
dilated  nostrils,  mouth  wide  but  not  projecting,  hands 
and  feet  small  and  ddioate,  legs  very  tmn  and  weak, 
coarse  black  hair,  always  limk  and  roitaid  in  sectioa, 
scant  or  no  beard.' 

'Hie  departure  from  thb  description  so  frequently 
noticed  in  the  archipelago  must  be  attributed  to  inter- 
mixture with  the  black  Paptlan  stock  in  the  east,  and 
with  a  distinct  pre-Malay  Caucaslc  element  in  the  wtaL 
The  presence  of  this  Indoneriao  "  element,  ssH  is 
called  \^  Dr.  Hamy,  may  now  be  reguded  as  an  aeoer- 
tuned  fact,  the  recognition  of  which  will  bdp  to 
remove  many  of  the  difiiculties  hitherto  assocuted 
with  the  natural  history  of  the  Malay  race.  It  at 
once  explMns,  for  instance,  the  apparent  (Uscrepamgr 
between  the  foregoing  description  'of  the  ordinaij 
Malay  and  that  of  the  Battas,  Orang  Kabu,  and  aanT 
other  Sumatran  and  Bomean  peoples  described  as  tall 
and  robust,  with  regular  features,  symmetrical  figure, 
hght  complexion,  brown  and  wavy  hair,  and  general 
European  appearance.* 

Tliese  considerations  also  enable  us  to  fix  the  Qm 
centre  of  dispmrion  of  the  Malay  race  rather  in 
Malacca  than  in  Sumatra,  oontraryto  Che  e«n«^y 
received  opinion.  If  they  are  to  be  physically  allied 
to  the  Mongol  stock,  it  is  obvious  tliat  the  earliest  mi- 
gration must  have  been  from  High  Asia  southwards 
to  the  peninsula,  and  thence  to  Sumatra,  possibly  at  a 
time  wnen  the  i^and  still  formed  part  of  the  mainland. 
The  national  traditions  of  a  dispersion  from  Menang- 
kabo  or  Palembang  in  South  Sumatra  must  accordingly 
be  understood  to  refer  to  later  movements,  and  more 
especially  to  the  diffusion  of  the  civilized  Malay  ])eo- 
ples,  who  first  acquired  a  really  national  development 
in  Sumatra  in  comparatively  recent  times.  From  this 
point  they  spread  to  the  peninsula,  to  Borneo,  Suln, 
and  other  parts  of  Mala}*sia,  apparently  nnoe  then 
conversion  to  Islam,  although  there  is  reason  to  believe 
that  other  waves  of  mieration  must  have  reached 
Further  India  and  especially  Cambt^a,  if  not  from  the 
same  region  at  all  events  from  Java,  at  much  earlier 
dates.  The  impulse  to  these  earlier  movements  must 
be  attriboted  to  the  introdnction  of  Indian  oulturs 
through  the  Hindu  and  Buddhist  missionaries,  per- 
haps two  or  three  centuries  before  the  Christian  era. 
During  still  more  remote  prehistoric  times  various 
sections  of  the  Malay  and  Indonesian  sto(^  were 
diffused  westwards  to  Madagascar,  where  tbe  Hovas. 
of  undoubted  Malqr  descent,  still  hold  the  pcditiou 
snpreroacy,  and  eastwards  to  the  Philippines,  £ermoea, 
Micronesia,  and  Pcdynesik  TUs  sifonishing  expan- 
sion of  the  Midaysian  peoples  throoghout  the  Oonms 

■  WsUace-B  Malay  AnMpOivo,  Mb  ed.  pi  SU. 

iHOller  B»s4ft.6  InTtoSft.;  Wallaoe  Sftf  m.toB  ft.  <  lB.| 
flower  6  it  8  In. ;  otbem  &  ft 

*See Dr.  A.  B.  Heyer,  JfteoAowi  tm^f  CWcftM,  Berlin,  1890; 

•  See  Schonw-SantToort,  lu  ^nnalads  rAMme  OrimH,  WtJItt 
p,148;  and  Hontano,  iVoe.  Jtey.  Ossl.Saa,U8I, p.  an. 
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area  is  anfficien^y  Bttaeted  by  the  difitirion  of  a  common 
Mal^o-PolyneaiaD  ipeoch  from  Mftdiifascar  to  Eaater 
IiUad.  wu  ftoin  Hawaii  to  New  ZetHaad.  See 

POLTKUU. 

The  Mali^  proper  hare  loni;  been  dirlded  neUly  Into 
thtee  distinct  groaps,— the  Ormg  SenAa,  or  "Men  of  the 
Boil,''  that  is,  the  ancivUlzed  wild  trLhes;  the  Oranff-lniit, 
or  "Men  of  the  Sea,"  that  is,  the  semi-ctvillzed  floating 
wmliitioii ;  wl  the  Ora»g  Xaaifu,  or  "  Malay  Hen,"  that 
the  ^vUlsed  KaSxy*  with  a  cnltare,  a  Utomtnra,  and  a 
rellslou.  The  Oaaig  Beofia,  called  also  Orang  Ovmmg,  or 
* Hlfcblanders,"  and  sometimee  even  Ormm-vtan,  or  "  wild 
Men,"  constitste  the  aboriginal  Malav  element,  the  "  taw 
matorlal,"  so  to  say,  of  the  race,  which  has  hitherto  re- 
■oained  wholly  onalTected  by  foreign  influences^  and  which 
is  still  grouped  in  small  tribes  at  a  very  low  stag*  of  culture, 
living  nearly  exclusively  by  tbe  cbnec,  and  almint  destitute 
of  all  social  ornnizntioa.  They  aro  found  chiefly  in  tUe 
more  inaccesBibte  wooded  npiands  of  Halaeca  and  aomatra. 
In  the  ftnner  region  more  or  lees  Intimately  associated  for 
ages  witli  tbe  Negrito  tribes,  and  in  the  latter  island 
apparently  tbe  scde  occapleis  of  the  land  ftom  the  flret. 
uitermodJate  between  the  Oraug  Benlia  and  Orang  Mahlyu 
are  the  (h«og>lan^  the  "  Sea  Qipsies"  of  English  writen, 
who  stni  occupy  the  same  lew  social  position  that  they  held 
when  the  Portognese  flrst  reached  Malaysia.  They  were 
then  described  by  De  BwTos  under  the  name  of  Collates,  or 
"  people  of  the  Straits,"  as  "  a  vile  peofde  dwelling  more  on 
the  sea  than  on  the  land,"  and  "  living  by  fishing  and  rob- 
bing"; and  this  description  is  still  largely  appliciible, 
although  piracy  is  now  all  hat  suppressed  In  the  Eastern 
wateia.  The  B^au  and  MiUanau  of  the  finlu  Archipelago 
and  neighboring  coast  lands  also  belong  to  this  dass  of  scu 
nomads.  Lastly,  the  Oraiu  MaUyu  are  that  section  of  tbe 
race  which,  under  the  infltienoe  first  of  tlie  Hindus  and 
then  of  the  Arabs,  has  developed  a  national  life  and  culture, 
and  which  baa  founded  more  or  less  powerftil  political 
states  in  various  parts  of  the  archipelago.  Bat  here  again 
it  is  neecssary  to  distlngaish  between  the  civilize^  Malays 
pnver,  and  the  other  civilized  branchei  ot  tbe  race,  to  whom 
the  term  Malay  is  never  applied*  and  who  nieak  languages 
which,  while  beloiijfing  to  tbe  common  Malay  linguistic 
Aunlly,  difler  greatly  from  the  standard  Malay  speech. 
Tile  chief  divisions  of  all  these  civilized  cwnmunities  are 
at  under: — 

Ormng  MaUyu :  Monangkabo,  Balembang,  and  Lampong  in 
Samatnj  petty  states  of  the  Malay  Peninsula;  Borneo; 
Tfdor;  Teinate. 

Samatran  gronp :  A  Chinese,  BiyanA  Faesnmahs. 

Javanese  gxoQp:  Javanese  proper,  SaadaneK^  Madurese, 
Ballneee. 

Celebes  gronp :  Bogis,  MangVMMia,  and  others. 
PhilippiDe  group;  Tagalss,  Bls^aii^  Bicol,  Suln,  and 
otbeta. 

OntljiDg  xronpg :  Hovaa  of  Madagascar,  Foimosan 
Islaoders. 

In  all  these  the  distinctly  Malay  physical  type  decidedly 
predominates,  whereas  elsewhere  In  tbe  archipelago  the  so- 
called  Malays  are  often  rather  "  Indonesians,"  in  whom  the 
distinctly  Oaucaaic  physical  type  predominates.  Such  es- 
pecially are  the  Battas  and  (hang  Kubu  of  Sumatra,  the 
Bias  and  Mentawey  islanders,  tbe  Kayaoa.  and  many  of 
the  Dyak  tribes  of  Borneo.' 

In  their  temperament  no  less  than  in  their  features  the 
Malays  still  betray  their  Asiatic  origin.  They  are  described 
as  of  a  taciturn,  undemonstrative  disposition,  little  given 
to  outward  manifestations  of  Joy  or  sorrow,  yet  extremely 
roorteons  towards  each  other,  and  as  a  rule  kiucF  to  their 
women,  children,  and  domestic  animals.  Slow  aud  delib- 
erate in  speech,  neither  elated  bygood  nor  depressed  by  bad 
finrtnna,  normally  impassive  and  indolent^  they  are  never- 
thdass  capable  of  the  greatest  excesses  when  their  passions 
an  rooaea.  Under  the  influence  of  religious  excitement, 
losses  at  gambling.  Jealousy  or  other  domestic  troablea, 
they  are  often  seized  t>y  theso^Ued  "amok"  fever,  when 
they  will  rush  wildly  throng  tiie  crowded  streets  armed 
irith  their  sharp  krisses,  catting  down  all  who  cross  their 
fath  with  incredible  fury  and  without  the  least  discrimi- 
nation. Amongst  tbe  practices  and  propensities  which 
connect  them  with  the  Mongoloid  inhabitants  of  ludo- 
Ghina  the  most  striking  are  pile-building,  especially  in 
Java  and  Borneo;  oock-figbting,  universal  throughout  the 
ar^pelago;  a  pronoonced  taste  for  putrescent  fish,  with  a 
eoxrespoiraing  dislike  of  milk  ;  head-bnnting  (Borneo  and 
(>iebea) ;  large  ear-orufments,  greatly  distending  the  lobe : 
hus'm^  entning  the  wife's  funily,  and  father  exchanginj; 
a%  own  for  his  child's  name;  ooanting  by  numeral  aoxili- 

*  Saa  Qui  BooVs  Bead-Eimten  qf  Borneo,  p.  60. 


sries,  anah  as  pebUe,  ^lof,  iog,  numntaln,  IMha^  tibB,, 
aooeidtng  to  tbe  nntore  of  the  <mS«eb.' 

The  race  is  on  the  whole  ef  a  fliaggtsb  fntelleet,  laftrlor 
in  natural  inteltigenoe  even  to  t&e  snrrounding  Pudan 
poptilations.  Dr.  Montano  tells  ns  that  in  the  gIrlV  school 
at  Mi^Kea,  condncted  by  the  Bomau  Catholic  alsteis,  the 
Chinese  children  take  the  Aist,  the  Mantras  (aborigines) 
the  seciHid,  and  tbe  Malays  the  last  place  in  order  of  ca- 
pacity.' Unaided  by  foreign  influences  they  neverattalned 
a  higher  ealture  than  that  of  tbe  "Sea  Oipsles";  andJiav 
tiieir  letters,  meat  of  their  arts,  and  tbetrteUglooatiiw  am 
indebted  either  to  the  Hindoa  or  the  Avaba.    (A.  H.  E.) 

Tbe  Malay  language  is  a  member  of  the  Malayan  aeotloo 
of  tbe  Malayo-Polynosian  class  (tf  langnages,  but  it  Is  by  no 
means  a  representative  typeof  the  section  which  has  taken 
its  name  from  it.    Tbe  area  over  which  it  Is  qwkeu  com- 

Sisee  the  peninsula  of  Malacca  witit  tbe  a^aoeut  islands 
le  £hio-Lingg»  Archipelago),  the  greater  part  of  the  eeaat 
districts  of  Somatia  and  Borneo,  tbe  seaports  of  Java,  tbe 
Sunda  and  Banda  Islands.  It  Is  the  general  medium  of 
conuuonieatloa  thxooghaat  the  axchip^go  from  Sunuitro 
to  the  Philippine  IsIwhU,  and  It  was  so  upwards  of  three 
hundred  and  fifty  years  ago  when  the  Portuguese  flist  ap- 
peared in  those  parte. 

There  are  no  Malay  maoasoripts  extant,  no  nwrnnmontal 
records  with  inscriptions  In  Maw,  dating  from  before  the 
spreading  of  Islam  in  the  archipelago,  about  the  end  of  the 
13th  century.  By  some  It  has  been  argued  from  this  fact 
that  the  Malays  possessed  no  kind  of  writing  prior  to  the 
Introdaction  of  the  Arabic  alphabet  (W.  Bobiuson,  J.  J.  de 
Hollander) ;  whereas  others  have  maintained,  with  greater 
show  of  probability,  that  the  Malays  were  in  possession  of 
an  ancient  alphabet,  and  that  it  was  tbe  came  as  the  Be> 
chong  (Marsden,  Friederioh),aa  tbe  Eawi  (Van  der  T^uk), 
or  most  like  the  Lampong  (Keml, — all  of  which  alpbabot% 
with  the  Battak,  Bu^,  and  Maeauar,  ore  nltiiuately  trace- 
able to  the  ancient  Oamlx^an  characters.  With  tbe  Mo- 
hammedan inquest  the  Perso-Arabic  alphabet  was  intn>> 
duced  among  the  Malays ;  it  has  continued  ever  since  to  hp 
in  use  for  literary,  religioo8,and  bosinan  purposes.  Where 
Javanese  is  the  principal  language,  Malay  is  sometimes 
Iband  written  with  Javanese  chatSiCters;  and  In  Palam- 
hang,  in  tbe  MSnangk^  ooantry  of  Middle  SumjMxa,  the 
Becbang  or  Benchong  characten  are  in  ^neral  use,  so 
called  from  the  sharp  and  pointed  knifi*  with  wliich  they 
are  cut  on  the  smooth  side  of  bamboo  staves.  It  Is  only 
since  tbe  Dutch  have  established  their  supremacy  In  the 
arcliipelaKo  that  the  Boman  character  has  oometo  belargelj 
used  in  writing  and  printing  Malay.  This  la  also  the  case 
in  the  Straits  Settlements. 

By  the  simplicity  of  Its  phonetic  elements,  the  regularity 
of  its  xrammatical  structure,  and  the  cc^ionsness  of  Ite 
nautical  vocabulary,  tbe  Malay  language  is  singularly  well- 
fitted  to  be  tbe  lingua  franea  throughout  the  Indian  archi- 
pelago. It  puBseeses  the  five  vdw^  o,  i,  u,  s,  o,  both  short 
and  long,  and  one  pore  diphthong  oti.  Its  oonson^ta  an 
k,  g,  ng,  ck,  j,  ^  t,  tt,  n,  p,  b,  «,  y,  r,l,v,a,  k.  Long  vowda 
can  only  occur  in  open  syllables.  Tbe  only  poGslble  con- 
sonaubd  nexus  In  purely  Malay  Words  is  tbatof  a  nasal  and 
mute,  a  liquid  and  mute  and  vice  versa,  and  a  liquid  and 
nasal.  Fiual  1:  and  A  are  oil  but  suppressed  In  the  utter- 
ance. Purely  Arabic  letters  ore  tuily  used  in  Arabic  words, 
a  great  number  of  which  have  l)een  received  into  the  Malay 
vocabulary.  But  the  Arabic  character  is  even  less  suited 
to  Malay  tlian  to  the  other  Eastern  languages  on  which  it 
has  been  foisted.  As  the  short  vowels  are  not  marked,  one 
would,  in  seeing,  e.g^  the  word  hming,  think  flrst  of  bmUamt, 
a  star ;  but  the  word  might  also  mean  a  large  scar,  to  throw 
down,  to  spread,  rigid,  mutilated,  enceinte,  a  kind  of  cu> 
cnmlMr,  a  redoubt,  acoording  as  it  Is  pronounced  bMtattg, 
hamtimg,  htmbng,  b»nta»g,  htnttmg,  bimting,  bonteug,  bmttng. 

Malay  is  easentially,  with  few  exceptions,  a  dissyllaUa 
language,  and  tbe  syllabic  accent  rests  on  tbe  penultimate 
unless  that  syllable  is  open  and  short ;  e.g.,  dtftang,  namtSa, 
bCs&r,  diumpatkonfi&Iah.  Nothing  in  the  form  of  a  root 
word  indicates  the  grammatical  category  to  which  It  b»- 
lonxs;  thus  kaaih,  kindness,  oSectionate,  to  love;  posit,  a 
proxy,  to  exchange,  instead  of.  It  is  only  in  derivative 
words  that  this  vagueness  is  avoided.  Derivation  is  effected 
by  inflzes,  prefixes,  affixes,  and  reduplication.  Infixes  occur 
more  rarely  in  Malay  than  in  tbe  cognate  tongues.  Ex- 
am  pies  are — gunk,  a  rumbling  noise,  gumurui,  to  make  such 
a  noise;  tnn^nlh  to  point;  telm^vlh  the  forefinger;  eh&ehu^ 
to  pierce,  efctraofca^,  a  stockade.  Tho  import  of  tbe  prefixes 
— m«  (mSng,  mM,  men,mem),p6  (pSng,  p6fl,p*n,  ptoi),  bfe 

■  Col.  Ynle,  in  Jow.  Anthrm.  Soe.  for  Tabruary  U80L 

■  Jour  (CAnikropotogU  for  March  1881 
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(bU),  per,  pCl,  ka,  di,  tSr,— mnd  affizea—ui,  kauj  i,  Uh— wHl 
beat  appear  from  the  following  ezamplw :  root  word  ajar,  to 
tMoh,  to  learc ;  Mingaijar,  to  instniot  (ezpreBBOB  an  action ) ; 
iSSjar,  to  study  (state  or  oonditioo);  mUng^ri,  to  Instruct 
(some  one,  trans.) ;  mlingSjarkan,  to  instruct  (in  aometktug, 
CMUfttive);  fhimjar,  the  inatractor;  pU^jar,  the  learner; 
fHg^jSrwn,  Oie  leason  taught,  alao  the  school ;  pHqjiran,  the 
leaaon  learnt;  duyar,  to  be  learnt;  (lir^ar,  learnt;  tiir^ar- 
im,  taught;  ttra^ri,  iustmcted;  [pHraja  [(rom raja, printx), 
to  recognixe  as  prince ;  pirajakan,  to  crownas  prince ;  kara- 
iloM,  r^altr;r] ;  ^'anbanfaA,  teach !  Examples  of  redaplioa- 
tloa  mn—igar-iaar,  a  aaiuted  person ;  djar-bMjar  (or  bUd- 
jar),  to  be  learning  and  teaching  hy  tuma ;  aimilarly  there 
are  forma  like  ^ar-ntXngSjar,  MirSjar-^dran,  Sjar-njdri,  mim- 
pirSjar,  nAmptrajarlum,  mimpirajari,  tirbtl^arkan,  plirbild- 
jttrhm,  etc.  Altogether  t^ere  are  upwards  of  a  hundred 
poatible  derivative  forma,  in  the  idiomatic  nseof  which  the 
HnlaTi  exhibit  much  skill.  See  especially  H.  voo  Dcwall, 
Dt  vormveranderingm  dor  Maleiacht  tool,  Batavia,  1SA4 ;  and 
J.  I^nappel,  McUeittA-EoUandteh  Waordmboek,  Amsterdam, 
1876,  "laleiding."  In  eveir  other  respect  the  language  is 
chaneterixed  by  great  simplieity  and  ind^nitenees.  There 
ia  no  inflection  to  dlstingaiah  nomber,  gender,  or  case. 
Number  is  never  Indicated  when  the  sense  is  obvious  or  can 
bo  gathered  t>om  the  context;  otherwise  plurality  ia  ex- 
preesed  by  adjectivea  anch  as  aagdla,  all,  and  bdlU^,  many, 
more  raruy  by  the  repetition  of  the  noun,  and  the  Indefl- 
ntte  singular  by  ta  or  tatu,  oae,_  with  a  class-word.  Gender 
may,  if  necessary,  be  distinguished  by  the  words  iaki-tdki, 
mue,  and  vlframpuan,  female,  in  the  case  of  persons,  and  of 
janim  BuaMRna  In  the  caseof  animals.  The  genitiveoase 
is  generally  indicated  by  the  position  of  tlie  word  after  ita 
governing  noun.  Alao  adjectives  and  demonstrative  pro- 
nouns have  their  places  after  the  uonn.  Comparison  is 
effected  by  the  use  of  particles.  Instead  of  the  personal 
pronouns,  both  in  their  Aill  and  abbreviated  forms,  con- 
ventional nonna  are  In  frequent  use  to  indioUe  the  social 
poeition'OT  relation  of  the  respective  interlocutors,  as,  e.g., 
hamba  (uan,  the  master's  slave,  *.«.,  I.  These  nonns  vary 
according  to  the  different  localities.  Another  peculiarity 
of  Ualay  (and  likewise  of  Chinese,  Shan.  Talaing.  Bur- 
mese, and  Slameifl)  ia  the  use  of  certain  class-words  or 
coeflicientswithniunexala,Buehason»ifr(man),when  speak- 
ing of  persons,  ekor  (tail)  of  animals,  bSping  (piece)  of  flat 
things,  (seed)  of  roaudish  things;  ».g.,Rma  Kji  (Uor, 
Ave  eggs.  The  number  of  these  class-words  is  oonsiderable. 
Kalaj  verbs  have  neither  person  or  nnmlter  nor  mood 
tense. '  The  laat  two  are  sometimes  Indicated  by  putielea 
or  auxiliary  verlM ;  but  these  are  generally  dispensed  with 
if  the  meaning  is  sufficiently  plain  without  them.  The 
Malays  avoid  tlie  building  up  of  long  sentences.  The  two 
main  rules  by  which  the  order  of  the  words  in  a  sentence 
is  regulated  are — sutyect,  verb,  object;  and  qualifying  words 
follow  those  which  they  qualify.  This  is  quite  the  reverse 
of  what  is  the  rule  in  Burmese. 

The  Iiisti»y  of  the  Malaya  amply  accounts  for  the  number 
and  variety  of  foreign  iugredlenti  In  their  language.  Hin- 
dus appear  to  have  settled  In  Sumatra  and  Java  as  early  as 
the  4th  centniy  of  our  era,  and  to  have  continued  to  exer- 
cise sway  over  the  native  populations  for  many  centuries. 
These  received  from  them  into  their  language  a  very  large 
namber  of  Sanskrit  terms  from  which  we  can  infer  the 
nature  ot  the  civilizing  influence  imparted  by  the  Hindn 
rulers.  Not  only  in  words  concerning  commerce  and  agri- 
culture, but  also  in  terms  connected  with  social,  religious, 
and  ailmiuiatratlve  matters,  tliat  influenoe  is  traceable  in 
Mulay.  See  W.  £.  Alaxwell,  Manual  ef  the  JUoIof  Language, 
1882,  pp.  5-31,  where  this  suqject  is  treated  more  ftUly  than 
by  previous  writers.  This  Sanskrit  element  forms  such  an 
integral  part  of  the  Malay  vocabulary  that  in  spite  of  the 
sabseqnent  infusion  of  Arabic  and  Persian  words  adopted 
In  t'^e  nsnal  coarse  of  Mohunmedan  conqnest  it  haa  re< 
tained  itsancieuteitisenshipin  the  language.  The  number 
of  Portugneee,  English,  Dutoh,  and  Chinese  wtwdi  in  Malay 
is  not  considerable ;  their  presence  Is  eatily  aooonnted  f^r 
bypolitical  or  commercial  contact. 

llie  Malay  language  abounds  in  Idiomatic  expressions, 
whiefa  constitute  the  chief  difflcnity  in  its  acquintion.  It 
is  sparing  In  the  use  of  personal  prononus,  and  prefers  im- 
personal and  elliptical  diction.  Aa  it  is  rich  in  specific  ex- 
pressions for  the  various  aspects  of  certain  ideas,  it  is  re- 
qnislte  to  ampl<^  always  the  most  appr^rlato  term  suited 
to  the  particular  aspect.  In  MaxweJl's  Jfoawi/.  pp.  120  »q., 
no  less  than  sixteen  termnare  given  to  express  thedifferent 
kinds  of  striking,  as  many  for  the  different  kinds  of  speak- 
ing, eighteen  for  the  various  modes  of  carrying,  etc  An 
nnBSBMsniy  distinction  has  been  made  between  Jfotey 
Mid  Lem  iMaijf.  The  latter  is  no  separate  diiUect  at  all,  but 
a  mere  brogneorjugon,  the  medium  of  Intcrconrse  between 
iUttente  natives  and  Earopoans  tooindoleuttoapply  them- 


selves to  the  acquisition  of  the  language  of  the  people ;  its 
vocabulary  is  nuule  upof  Malaywords,witli  a  eouvcntional 
admixture  of  words  from  other  laugiu^es ;  and  it  varies, 
not  only  in  different  localities,  but  also  in  proportion  to  the 
individual  speaker's  acquaiutanceTith  Malaypnqwr.  The 
use  ia  different  as  regatds  the  term  Jam  as  applied  to  the 
Malay  language.  This  has  its  origin  in  the  names  Great 
Java  and  Lewer  Java,  by  which  the  medieval  Java  and 
Sumatra  were  called,  and  itaccordingly  means  thelangoaga 
spoken  along  the  coasts  of  the  two  great  islands. 

Malay  is  proliably  spoken  with  grratest  purity  in  tbe 
Rbio-LIngga  Archipelago  and  in  llie  independent  states  of 
Perak  and  Kedah,  on  the  western  coast  of  the  peninsnla  of 
Malacca.  In  other  states  of  the  peninsula  (Johor,  Triag- 
gaun,  Kelantau)  dialectical  divergencies  boUi  as  to  m»- 
nuociation  and  the  use  of  wonts  have  been  noted.  Th« 
most  im^rtant  and  the  most  intereating  of  all  the  Malay 
dialects  is  that  of  Menangkalx>  (Menan^arbau)  in  the  re- 
sidency of  Padang  and  in  Upper  Jambi,  iu  Central  Sumatra. 
It  abounds  in  diphthongs,  and  prefers  vocalic  to  consonuital 
termiiuiliona,  tlius  changing  anal  id  and  or  into  a',  tl  and 
ir  into  tjre,  vl  and  ar  into  woe,  <u  and  at  into  e*,  as  Into  aim  ; 
Anal  a  mostiy  passes  into  d,  so  that  for  iwldra  and  mZa^ar 
they  sa^  tadtn,  twlfgb ;  the  emphatic  Uik  is  turned  into 
-mti^aA  or  moZoA  ftd.'tlie  prefixes  Mr,  p9r,  (Sr  are  changed 
into  bd,  pd,  td,  or  bdrd,  pird,  tdrd.  Among  other  changes 
in  pronunciation  may  be  noted  urang  for  orang,  mmtgha  for 
maka,  lai  for  Idgi;  they  use  Hcn  for  yaitff,  na*  for  hmtdak,  dA 
for  oleh,  ba'  for  bdgai,  pat  for  pergi,  ko^  for  jikalan,  etc.  In 
some  districts  of  Menangkabo  (Palembang,  Lebong)  the 
Benchong  character  is  iu  general  use  in  writing  thia  dia- 
lect, for  which  purpose  it  is  fiur  better  suited  than  the 
Arabic.  As  early  aa  1822  a  mtuAl  tract  on  tbe  customs 'and 
traditions  of  Moko-Moko,  in  thia  dialect,  was  printed  with 
a  translation  at  Bencoolen.  But  it  is  only  in  recent  years 
that  the  Duteh  have  commenced  to  pay  the  dialect  tbe  at- 
tention it  deserves,  by  publishing  texts,  with  bianslitera- 
tion  and  translations,  and  anpplyiog  other  materials  Air  its 
investigation.  See  the  TroTuactitrnj  and  Journal  of  the 
Asiatic  Societies  of  Batavia  and  the  Hague,  the  Jadiaoks 
Gtdsjand  more  especially  the  philological  portion,  by  A  X<. 
van  Hsaselt,  of  MlddwSHmatra,  IU.  1  (Leyden,  1880),  There 
also  the  best  and  ftillest  account  of  the  Benchong  character 
is  to  be  found.  Of  other  Malay  dialects  iu  Sumatra,  only 
the  one  spoken  at  Achih  (Achin)  deserves  mention  -  in  Java 
the  Batavian  dialect  shows  the  most  marked  pecnliaritiea. 
The  nomeroos  ami  greatiy  divergent  dialects  qwkon  in  the 
Kolnoca  Islands  (valuable  Information  on  which  has  been 
supplied  by  F.  S.  A.  de  Cleicq,  G.  W.  W.  C  van  HoeveU,  and 
A.  ran  Ekris)  and  in  Timor  differ  so  materially  from  the 
Malay  of  the  peninaula  and  of  Menangkabo  that  they  can- 
not be  called  Malay  dialects  at  all ;  whereas  the  Malay 
spoken  in  snne  parts  of  tbe  Mlnahassa  (Celebes)  ecarcefy 
differs  from  Malay  proper. 

There  is  no  grammar  of  Malay  by  a  native  writer  with 
the  sole  exception  of  a  small  tract  of  70  pages,  entitled 
BuHdnu  'IkdlUin,  hj  B^a  AU  HaJUi  of  BhiCK  which  was 
lithographed  in  the  island  of  Pefiengal  iu  1851*.  A.  Piga- 
fetta,  who  accompanied  Magellan  in  his  first  voyage  round 
the  globe,  was  the  first  European  whose  vocabulary  of 
Ualay  words  (450)  has  come  down  to  us.  Next  in  the  field 
wdre  the  Dnteh,  who  provided  a  medium  of  interooarse  be- 
tween their  traders  and  thb  Malays.  F.  Houtman's  Voeabm- 
tarjf  and  Oatnertatiotu,  in  Dutch,  MaJaj/,  and  MaiagoMn,  ap- 
peared at  Amsterdam  iu  1603 ;  and  it  may  be  noted  that  the 
Hatay  spoken  in  those  days  does  not  appear  to  have  ma* 
terially  altered  sluoe.  The  lame  dial<^ss  aiQteared  In 
English  and  Malay  in  1614.  Since  then  numerons  gram- 
mars, dictionaries,  and  conversation  books  liave  been 
brooght  out  by  English  and  Duteh  writers.  As  the  best 
helps  at  present  available  for  the  study  of  Malay  may  be 
recommended  W.  E.  Maxwell's  JUonmsI  ^  Os  Maian  Lm- 
guage,  London,  1882  (especially  valuable  lor  its  fllU  treat- 
ment of  the  idioms) ;  P.  Favre,  <?rasuiuiirs  dt  la  iamgua 
MalaUe,  Vienna  and  Paris,  1876 ;  and  Dietionnaire  Malais- 
Franeais,  (6.,  1875, 2  vols.:  Dietioiinairt  fS/anfaU-MaiaU,  ik., 
ISatL  2 -vols.:  J.  J.  de  Hollander,  SoHdMding  Mj  d%  Uo^v^ 
tn0  dmr  Maleudu  tool  «n  UUerhmda,  Breda,  1882 ;  J.  P^nap- 
pel,  MiileiKhe  Bpraakhaul,  Hague,  1866;  and  JfoMsck-ifol- 
lamlMh  Woordettboek,  Amsterdam,  1875.  The  printing  of 
Von  Dewalt's  DieHtitafy,  edited  by  H.  N.  van  der  Tank,  is 
stilt  in  progresB  at  Batavia. 

Lttomtars.— There  are  two  ^tnds  of  Malay  popular  litera- 
ture— the  one  in  prose,  the  other  In  poetry.  The  former 
comprises  the  proverbs,  the  latter  the  *'  pantnus."  "  Agrt- 
coiture,  hunting,  fishing,  boating,  aod  woodnnaft  are  the 
oocQpotions  or  aocompliahments  which  furnish  moot  of  the 
illustrations,  and  the  number  of  beasts,  birds,  fishes,  and 
plants  namad  in  a  ocdleetion  ot  Ifal^  provwrfaa  will  W 
fouud  to  be  oontlderaUe  "  (W.  E.  Maxwell,  Matof  iVnesri^. 
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H.  C.  KUnkert  published  »  oollee^n  in  tfao  JBijdrageti  tot  de 
taaOmde  ran  a,  I.  (Joarnal  of  th«  Aaistio  Society  of  tbe 
Hague)  for  1866,  pp.  3U-87.  See  also  J.  Habbema  on  the 
MenmBKkmbo  proTt-rba,  in  vols,  xxr.  and  zxvl.  of  the  Bata- 
Tian  T^fdaArift,  uud  FaTie's  DieHomutire  Matait-Prmpiu, 
pattim.  The  pantonfl  are  improvised  poems,  generally 
IthoDKh  not  necessarily)  of  four  lines,  hi  which  the  flnt 
and  third  and  the  second  and  'fourth  Thyme.  They  are 
mostly  love  poems;  and  their  chief  pecnliarity  is  that  the 
meaning  intended  to  bo  convoyed  is  expressed  in  the  second 
conplet,  whereas  the  first  contains  a  simile  or  distant  allu- 
sion to  the  second,  or  often  has,  beyond  the  rhyme,  no  con- 
neetlon  wiUi  the  second  at  all.  The  Malays  are  fond  of 
xecitlBg  toch  rhymes  "in  alternatn  contest  for  several 
hours,  the  prece<l{Dg  pantnn  fumisliiug  the  catchword  to 
that  which  follows,  until  one  of  the  parties  be  silenced  or 
vanqnished."  See  T.  J.  Xewbold,  Aaconut  of  the  British  Set- 
tleauiU*  in  the  StraiU  o/Jfalocca,  vol.  ii.  346;  Klinkertiu  the 
B^ragen  for  1868,  pp.  309-70;  L.  K.  llarmsen  in  the  Tijd- 
vd.  zxi.  pp.  480-633  (Menangkabo).  If  the  Malays 
have  kept  entiray  aloof  from  the  infiuences  of  Islam  in 
this  tbe  most  t^aracteristic  part  of  their  Htoiature,  they 
have  almost  equally  preserved  their  indepeudonce  in  tho 
other  departments.  Not  that  this  may  be  considered  en- 
tirely to  their  credit ;  for,  if  they  had  endeavonxt  to  infuse 
into  their  writings  some  of  the  spirit  of  Arabic  and  Persian 
historiography,  poetry,  and  Action,  it  could  not  but  have 
benefited  tbe  character  of  their  own  literary  prodnctions. 
As  it  is,  their  histories  and  chronicles  are  a  strange  motley 
of  truth  and  fiction ;  their  poems  and  novels  lack  coherence 
•ud  imagination,  and  are  singularly  moiiotoDous  and  de- 
void of  that  spirit  of  chivalry  which  pervades  the  corre- 
cponding  branches  of  literature  among  the  leading  nations 
of  Islam.  As  Malay  copyists  are  much  given  to  making 
arbitaiT  changes,  it  happens  that  do  two  MSB.  agree,  and 
that  of  many  a  popular  work  different  recensions  exist, 
which,  moreover,  often  go  by  different  names.  This  cir- 
enmstanee  greatly  tends  to  increase  tbe  difficulties  of  edit- 
ing Malay  texts.  Works  on  qiecially  Mohammedan  sub- 
jects (theology,  law,  ethics,  mysticism)  are  of  course  only 
imitations  of  Arabic  or  Persian  originals;  there  are  also 
anmeroos  novels  and  poems  treating  of  parely  Hohamme- 
du  h^ends.  Bat  not  only  Is  there  traceable  in  many  of 
these  a  alight  nndercanentof  Hindnism  and  even  pre-Hin- 
daism  ;  the  Malays  possess  also,  and  indiscriminately  read 
along  with  their  Mohammedan  books,  quite  as  many  works 
1^  fiction  of  purely  Hindu  origin.  Tbe  want,  however,  of 
|iolitical  cohesion,  and  of  a  national  spirit  among  tribes  so 
■eattercd  as  the  Mi^ys  are,  which  conld  have  favored  the 
growth  of  a  national  epic  or  national  songs,  safficiently  ac- 
counts for  tho  absence  from  thei^  literature  of  any  produc- 
tions of  this  class,  such  ss  exist  in  Bngt  and  Macassar  I  itcra- 
tnie.  ^emost  popular  of  their  poetical  prudurtions  are 
theSta'irfen  t/am&fiAaa,  Bhair  BitUitari,  SkdirJauhar  Mdni- 
htm  and  Sha'ir ' AMu'lmiUiik,  all  of  which  have  been  printed. 
AnjoTi;!  the  prose  works  there  aro  varioas  collections  of  local 
laws  and  ctutoms  {vndemg'tmdang),  chronicles  (such  as  the 
SajartU  MMUya),  books  on  ethks  (the  best  are  tbe  Makota 
tagUa  r^Ja-rSjm,  and  the  BtuUcmt'ttalSUn,  and  a  very  large 
namber  of  works  of  fiction  and  legendary  lore,  some  of 
which  poesces  much  descriptive  power.  They  all  bear  the 
title  Hikayat,  and  the  following  are  the  best-known;  If. 
Hang  Tiak,  H.  Hawak,  H.  htmS  Yadm,  II.  Jnmjmfiah,  II. 
BakhHyir  (SiM  Bakhtin,  (TkoUai),  B.  BimiaHn,  U.  ffidtan 
JtraAint,  H.  Shi  Ranna,  JI.  Pandawa  Hma.  Several  of  these 
and  many  other  works  not  mentioned  here  have  appeared 
ia  print  [with  or  without  ttaualatiou)  chicfiy  in  Holland, 
Batavia,  and  Singapore,  and  extracts  have  been  given  in 
tbe  varions  Malay  chrestomathles  by  Dulaurier,  De  Hol- 
lander. Niemann,  Van  dcr  Tnuk,  Graabiiis,  and  In  Mars- 
den's  Mntay  Grammar.  The  best  recent  Malay  writer  was 
'Alidnllah  ibn  Abdolk&dir  Munsbi  of  Singapore,  who  died, 
it  is  said  of  poison,  at  Mecca,  some  eight  and  twenty  years 
ago.  His  autobiography,  "Jonmey  to  Kelantan,"  and  ^'pil- 
grimage to  Mecca  "  are  pattcme  of  Malay  style,  though  the 
authors  contact  with  educated  Europeans  ia  traceable  in 
them,  while  bis  translation  (from  the  Tamil  version)  of  the 
PanduttuntraiM  free  trosa  anch  influence. 

HaliV  literature  ia  Wrly  represented  In  England  in  the 
British  Mnaeum,  tbe  India  OBIce,  and  tho  Royal  Asiatic 
Society,  and  deacriptive  catalogues  of  tbe  Malay  MSS.  in 
each  of  these  librarica  are  available.  See  Niemann  in  the 
aijdngmi,  til.  6,  p.  Uft-101 ;  Van  ier  Tunk  in  Tijdtekrift  voor 
K«d.  Ma  for  184»,  i.  p.  385-400,  and  In  the  Journal  of  the 
Royal  Aitatie  Soeiets,  new  soriee,  ii.  p.  R5'-135.  An  account 
of  the  l*yden  collection,  by  J.  Pijnappel,  is  given  in  the 
BiMm^en,  iii.  5, -p.  142-178.  The  finest  collection  of  Malay 
MSS..  upwards  of  40i9  volnmea,  is  In  the  library  of  the 
Asiatic  Society  of  Batavla.  See  Ij.  W.  C.  van  deu  Berg, 
Vtr^  Ma  sRM  asTMawttaf  MaMaeke,  etc,  kandtAriflm, 


Batavia,  1877.  If  It  bad  not  hoer.  for  the  loss,  by  fire,  on 
their  passage  from  India,  of  throe  hundred  Malay  MSS.,  tho 
property  of  the  late  Sir  T.  S.  Baflies,  England  would  now 
boost  of  the  largest  assemblage  uf  Malay  MSS.  in  the  world. 
On  Malay  literature  in  general  coiuiwre  O.  H.  Wemdiy, 
Maleitehe  ^roakkunMt,  Amsterdam,  1736,  pp.  227-357;  E. 
Jacquet  in  the  Nouvean  Journal  Attatigw,  vol.  ix.  (1833),  pp. 
97-133,  and  222-253 ;  T.  J.  Newbold,  British  Sememmtain  the 
StraiU  of  Malaeea,  1839,  vol.  ii.  pp.  215-368;  £.  Dulaurier, 
Mimoire,  teUres,  el  rapporia,  Paris,  1843 ;  J.  J.  de  Hollander, 
KawUeitling  bij  de  beoffening  der  Mateiache  tool  tn  letterkmde, 
Breda,  18B2,  pp.  277-388 ;  and  Q.  K.  Ni«niann,  in  Bmragm, 
iii.  1  (1866),  pp.  113-46,  333  sg.  (B.  B.J 

MALCOLM,  Sir  John,  G.C.B.  (176»-1833),  sol- 
dier, diplomatist,  administrator,  and  author,  was  DOm 
at  Bumfoot  of  Esk,  near  Langholm,  Dumfrieashiro, 
Scotland,  on  May  2,  1769.  At  tlie  age  of  twelve  he 
received  a  cadetship  in  the  Indian  anny,  and  in 
April,  1783,  he  landed  at  Madras,  shortly  afterwards 
joining  his  r^ment  at  Vellore.  In  1 792, 'having  f<v 
Home  time  devoted  bimiwlf  to  the  study  of  Persian,  he 
was  appointed  to  the  staff  of  liOrd  Gomwallis  as  Persian 
interpreter,  hut  two  years  aftenrards  was  compelled 
by  ill-health  to  leave  for  England.  On  his  return  to 
India  in  1796  he  became  military  secretary  to  Sir 
Alurcd  Clarke,  commander-in-chief  at  Madras,  and 
afterwards  to  his  successor  General  Harris ;  and  in 
1798  ho  was  appointed  by  I^ord  Wellcaley  assistant  to 
thercfiident  at  Hydontbad.  In  the  last-mentioned 
capacity  he  highly  distinguished  himself  by  the  man- 
ner in  which  he  gave  effect  to  the  difficult  measure  of 
disbanding  the  French  corps  in  the  pay  of  the  nimn. 
In  1799,  under  tbe  walls  of  Scringapatam,  b^aa  his 
intimacy  with  OoIodqI  Arthur  Wellesley,  wfai3i  in  a 
short  time  ripened  into  a  life-long  fli«idship ;  in  Uie 
course  of  the  same  year  he  acted  as  first  secretary 
to  the  commission  appointed  to  settle  the  Mysore  gov- 
ernment, and  before  its  close  he  was  appointed  by  liOrd 
Wellesley  to  jlroceed  as  envoy  to  the  court  of  Persia 
for  the  purpose  of  counteracting  the  policy  of  the 
French  by  inducing  that  country  to  form  a  British  alli- 
ance. Arriving  at  Teheran  in  December,  I8(X),  he  was 
successful  in  negotiating  favorable  treaties,  both  politi- 
cal and  commercial,  and  returned  to  Bombay  by  way 
of  Baghdad  in  May,  1801.  lie  now  for  sometime 
held  the  interim  (tost  of  private  secretanr  to  Lcnrd 
Wellesley,  and  in  1803  was  apiioiuted  to  the  Myswe 
residency.  At  the  dose  of  the  Mahrattawar,  in  1804, 
and  again  in  180^  he  negotiated  important  treaties 
with  Sindhia  and  Holkar,  and  tn  1806,  besides  seeing 
the  arranjiementa  arising  out  of  thefic  alliances  earned 
out,  he  directed  the  difficult  work  of  reducing  the  im- 
mense body  of  irrcgularnative  troops.  In  1808  be  was 
again  sent  on  a  mission  to  Fersia,  but  circum- 
stances prevented  him  from  getting  beyond  Bushire : 
on  Iiis  reappointment  in  1810,  he  was  successful  indeed 
in  procuring  a  favorable  reception  at  court,  but  other- 
wise his  embassy,  if  the  information  which  he  after- 
wards incorporated  in  his  works  on  Persia  be  left  out 
of  account]  was  (through  no  fault  of  his)  without  any 
substantial  result.  He  sailed  for  England  inl8U,  and 
shortly  ^ler  his  arrival  in  the  following  year  was 
knighted.  His  inter\alB  of  leisure  he  devoted  to 
literary  woric,  and  espedally  to  the  composition  of  a 
JJistory  of  Persia,  which  was  published  in  two  quarto 
volumes  in  1815.  On  his  return  to  India  in  1817  he 
was  appointed  bv  Lord  Moira  his  political  agent  in  tbe 
Deccan,  witJi  eligibility  for  military  command;  as 
brif^dior-general  under  Sir  T.  Hislop  he  served 
against  the  Mahrattas  and  Pindharisj  and  took  a  dis- 
tinguished part  in  the  victory  of  Mehidpur  (December 
21,  1817),  as  also  in  the  suhseguent  work  of  follow- 
ing up  the  fuffiuvcs,  dctcrminiag  the  otm^taons  of 
peace,  and  sotlling  the  oountiy.  In  1821  he  ntnmed 
once  more  to  England,  where  he  remained  until  1827, 
when  he  was  appointed  to  the  Bombay  government. 
His  influence  in  this  office  wa«  directed  to  the  promo- 
tion of  various  economical  reforms  and  useful  adminui- 
trative  measures.   Leaving  India  ior  ihe  last  time  in 
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1830,  he  shortly  after  his  aniral  in  England  entered  ' 
pariiament  aa  member  for  Laanceston,  and  vaa  an 
active  opponent  of  tlie  Befona  Bill.    He  died  of 
paralysia  on  May  30,  1833. 

BeaitleB  the  work  mentioned  abore,  Sir  J^u  Malcolm 
pahihhtABBckdtef  &e  MitieatSistorp  of  India  tiiiee  .  .  . 
1781,  In  1811  and  1^ ;  Stetck  of  the  Sikha,  1B12 ;  O&sermftons 
on  the  Diittitrbanees  in  fte  Xadrat  Amy  i%  1909, 1812;  Perria, 
a  Poem,  ftnonymons,  ItiUj  A  Memoir  of  CtmtriU  Iiuiim,2rol*., 
&m]F0uiche»afPemt.hn<mymtmB,18Sn.  ApoiUiBmoOB 
York,  Life  of  Bobert,  Jjonl  CHr<r,  appeared  Id  1836.  See  Life 
ami  Carreepondence  of  Major-OtnamSbf  Jthm  Mmleotm,  G.C.B., 
by  J.  W.  Kaiye,  3  vola.  1806. 

MALDAH,  a  ^stiict  in  the  lientcnantrgoTemorahip 
of  Bengal,  India,  between  24''  29'  50"  and  25°  32'  30" 
N.  lat,,sDd  87°  48' and  88°  83' 30"  E.  long.,  theOanxes 
river  lormiDe  the  oontinuous  west  and  south-west 
boundarr.  The  administrative  headquarters  are  at 
English  B&Jtdr.  The  district,  of  which  the  area  is  1ST  3 
square  miles,  is  dirided  into  two  almoat  equal  parts  by 
Uie  Mahanaudi  river,  flowing  from  north  to  south. 
The  western  traet  between  the  Mahiinand&  and  the 
main  stream  of  the  Ganges  is  a  low-lying  alluvial 

Elain  of  sandy  soil  and  great  fertility.  The  eastern 
alf  ia  an  devated  region  Inokoi  by  the  deep  Talleys 
of  the  T^Jigait  and  Pnni&bhfib6  rivers  and  their  small 
tribntoiy  streams.  The  soil  of  this  district  is  a  hard 
led  el«y>  and  the  whole  is  overgrown  with  thorny 
tree  jungle  known  as  the  Ic&tdL  Agricultural  pros- 
peri^  centres  on  the  i\falii&iiand&,  where  mango  or- 
choras  wd  high  raised  plots  of  mulberry  luid  extend 
eoottuQously  alonj;  both  buiks  of  the  river.  The 
Ganges  nowhere  mterseots  the  district,  but  skirts  it 
from  its  northwestern  oomef  to  the  extreme  south. 
The  Mah&nandd  flows  in  a  deep  well-defined  channel 
through  the  centre  of  the  district,  and  joins  the 
Ganges  at  the  southern  oomer.  Its  tributaries  are 
the  Kalindri  on  the  right,  and  the  T&ngan  and  Pur- 
n&bhiU36  on  the  left  bank. 

The  population  in  1881  was  710,310  (347,055  males  and 
863,2&5  Aaoalee).  In  1872  tbe  n  amber  of  inhabitttnts  wai 

971,974,-365,278  Hindus,  307j4d0  Hobumoedans,  9195  abo- 
rigine*, and  43  Christiana.  The  male  adolt  agricnltnTists 
numbered  134,358.  Onlytwo  towns  then  contained  upwards 
of  6000  iuhabitAutB,  vli.,  English  B&xAr  or  AngruAbAd. 
13,859,  and  Ualdab,  5262.  The  most  importuit  oentrea  of 
commerco  are  Haiatpor  on  the  Ganges,  and  Eohanpur  on 
the  PnnUlhh&bti,  Just  above  the  conflnenoe  of  that  river 
with  the  MahAnandi.  Bice  constitatet  the  staple  crop, 
and  oocB]dta  about  63  per  cent,  of  the  total  cnltivated  food 
crop  area.  The  misceUaoeoiu  crops  include  indigo,  mni* 
berry,  and  mangoes.  The  average  rate  of  rent  ma;  be  put 
at  over  4<.  an  acre.  There  ia  little  that  is  peculiar  in  the 
laud  tenuree  of  the  district,  except  the  oxisteuce  of  several 
large  rent-free  estates,  graiited  as  endowments  to  Moham- 
medan fiMr$.  Among  cultivating  tenures,  the  Aal  h&aH& 
deserves  notice,  under  which  the  annual  rent  varies  accord- 
ing to  the  nature  of  the  crop  raised.  This  tenure  is  moat 
eonimou  in  the  backward  parts  of  the  diBtrict,  and  one  of 
ita  incidents  is  that  it  aUowa  a  certain  proportion  of  the 
village  lands  to  He  fiillow.  Ualdah  Is  liable  to  some  extent 
to  the  calamities  of  flood  and  drought;  but  the  meana  of 
eommnnicatiou  by  river  are  aofficientl;  ample  to  prevent 
•eaicity  from  intensifying  into  acnto  distress.  The  two 
staple  mannfaeCutes  are  silk  and  eotton.  Braaa  ware  of 
ezecJlent  quality  is  tuanafactaml  at  Naw&bganj.and  paper 
)Q  certain  villages.  The  principHl  exports  are  rice,  silk, 
indigo,  brass  ware,  and  oiHugo  fruit.  The  imports  com- 
prise cotton  cloth,  salt,  sugar,  Bpii:«»,  and  betol-nuts.  The 
not  revenue  of  the  district  In  1KM)-81  uuonnted  to  £(10,674, 
of  which  £37,998  was  derived  from  the  land-tax,  and  £11,- 
53K  from  excise.  Education  was  afibrduil  in  1872  by  170 
schools,  attended  by  4207  pupils.  The  average  annual  rain- 
fall of  the  district  is  retoined  at  &4Ji6  inches.  Tho  ohiof 
epUlemio  diseases  axe  malarious  fever,  cholera,  and  siiudl' 
pox. 

Maliiah  supplied  two  great  capitals  to  the  early  Moham- 
medan kings  of  Bengal ;  and  the  sitoa  of  Qaur  and  Pandaah 
exhibit  the  most  Interesting  remirios  to  be  found  in  the 
lower  Qangetie  valley.  See  Oadki  vol.  x.  p.  101  »q.  The 
oonnectlon  of  the  East  India  Company  with  Maldab  dates 
firom  a  very  early  period.  As  far  Gat^k  as  IGiHi  there  waa  a 
silk  fuctory  there.  In  lnO  English  Bilz&r  was  fixed  upon 
for  a  commerrial  rcsidencyf  the  buildings  of  which  at  the 


present  iair  fbna  bath  Ike  pabUe  ofltoes  aad  prints  real- 
dense  ai  thar  eoIleeMr. 

UAU)£N,  a  cUy  of  the  United  Stttas,  i>  Middla- 
■ex  ooan^t  MssBachasstts,  attuated  on  the  BfaUcn 

river,  five  aoiles  north  of  Boston.  Maiden  was  settled 
in  1634,  being  \^en  known  as  the  village  of  MyBtie 
Side.  It  was  incorponited  as  a  town  under  the  name 
of  "Mauldon"  in  1649,  and  became  a  dty  in  1882. 
It  is  a  plaoo  of  considerable  industry,  prodaaog  india- 
rubbor  Doots  and  shoes,  leather,  latts,  sandpaper,  ct& 
There  are  turkey  red  dye-woiks ;  and  the  U.  S.  Gov- 
ern ra  en  t  has  a  depdt  where  large  quantitaen  of  eal^ 
pctrc  are  stored.  Jtidson,  the  apostle  of  Burmab* 
was  bom  in  the  town  in  1788.  The  populataoD  has 
increased  from  7367  in  1870  to  12,017  in  1880. 

MALDIVE  ISIiANDSt  a  imuarkaUe  ardupdw 
in  the  Indian  Ocean,  the  northern  extremity  of  whin 
is  7°  west  of  Ceylon,  and  wbieh  extends  in  leagth 
from  north  to  south,  from  T  V  N.  lat  to  0°  42^  8.,  a 
space  of  540  British  miles  (or  about  as  far  is  from 
Kiricwah  in  Orkney  to  Dover),  and  is  limited  in  width 
by  the  meridians  72°  27^  and  73°  50'.>  The  straoge 
appearance  which  this  group  assumes  in  tb«  old  maps 
of  the  16th  and  17th  eentonea  (nee  fig.  2,  from  Mappe- 
monde,  cited  on  p.  331 )  is  entirely  inaccurate  in  detail, 
bat  hardly  so  singular  as  the  reality  exhibited  by 
modem  surveys. 

The  archipelago  is  in  some  raapects  one  of  the  most 
distinctly  typicu  ezamnleB  of  a  great  aggregation  of 
ooral  isliuKU;  indeed  tiM  teehnieal  name  adopted  bv 
modem  soienee  litnr  the  annular  oond  fonnadwi  whien 
tbey  exhibit  (viz.,  atoU)  has  been  taken  from  Uio 
language  of  tbeae  islands.'  For  Mr.  Darwin's  theory 
of  such  formations  see  toL  vi.  p.  335.  Objections  to 
this  have  recently  been  nused  py  Mr.  John  Murray, 
but  these  do  not  affect  the  desmption.* 

The  lilatdive  archipelago  in  plan  may  be  compared 
to  a  chain  suspended  from  a  peg,  each  link  of  which 
chain  is  an  irregularly  ellij)tical  chaplet  of  islets,  the 
greater  axes  of  these  quasi-ellipscs  Tuying  from  about 
90  miles  downwards.  Taking  separately  any  one  of 
these  chaplets  (or  atofli),  we  now  know  it  to  be  tiM 
neariy  levd  summit  of  a  submarine  taUe^ountain, 
rising  id)ruptly  fnnn  the  un&thomaUe  ocean,  and 
approadiing  the  surface  within  a  distance  which  Taries 
in  different  atolls  from  20  to  45  fhUunis.  The  quari* 
elliptical  margin  of  die  atoll  is  friiiged,  and  the  central 
expanse  of  its  area  is  more  or  less  sparsely  studded, 
"  with  oval  basins  of  coral-rook  just  lipping  the  surface 
of  the  sea,  and  each  containing  a  lake  of  clear  water  " 
(Darwin).  These  nnall  ov^  basins,  or  ring-shaped 
reefe  and  islets,  are  in  fact  essentially  miniatures  of 
the  atoll  itself. 

The  general  impression  mode  by  the  Maldive  atoU 
is  vividly  drawn  by  the  French  adventarer  Pyraid  da 
U  Val  (1602-7): 

"Each  atoUon  U  detached,  and  contains  within  it »  great 
multitude  of  small  islands.  It'  is  a  marvel  to  see  one  at 
tli<«e  oMtotu,  compassed  all  round  by  a  great  bank  of 
stone,  insomuch  that  no  art  of  man  could  so  well  enclose 

with  walls  an  equal  space  of  ground  Looking  from 

the  middle  of  an  atollon  yon  see  all  round  yoa  that  grsat 
bank  of  stone  encircling  the  Isles  and  defending  them 
against  the  violence  of  the  sea.  And  it  is  a  fearfU  thing 
even  for  the  boldest  to  draw  near  this  bank  and  see  the 

waves  come  on  and  break  ftiriously  all  round  so 

that  yon  see  all  round  you  as  it  were  a  whitened  wall." 

Though  the  barrier  reef,  or  bane  de  pwre^  of  which 
Pyrard  speaks,  ezista  in  most  of  the  atolls,  there  im 

1  The  solltaiy  Island  nf  Ulnncoy  (IHnatati,  lying  70  miles  nottli 
M  the  MaMIvcn  (med.  laL  SPWW'V.i  population  8000),  pertains 
to  Uiese  telanda  by  the  rai«  mnH  language  of  its  people,  bat,  as 
It  has  long  belODRed  totbeiajaof  aumsnore,lt  Is  usually  clnescft 
with  IheXaccadlveH. 

>  Maid,  atofu.  The  word  atoBon  Is  already  defined  as  a  gcnerle 
ezprenlon  In  Zeldtei's  TMeemU  LexiarH,  I?32  f**  a  name  applied  to 
such  a  place  tn  the  ses  as  exhibits  a  heap  of  Utile  Islands  lytu 
cluRe  ti^ethM,sjid  almost  banstOR  on  each  other").  jtefK  fi 
probably  coaDected  with  the  Singhalese  prep.  dM^  "Inssde" 
(Bell). 

>  See  Proe.  Mov.  Soc  Sdtn..  im-90  Ho.  107. 
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•Me  in  the  most  northerly  <^  the  great  atoUf  (TSlft- 
Awnmati  mad  MiUadammadu,  two  divisicuis  or  one 
attrfl).  In  this  there  are  brou  and  safe  Davieable 
ofaaanelfi,  from  one  to  two  miles  wide,  between  all  the 
ialands  forming  the  (^plet.  A  vessel  can  enter  Ute 
atoO  hy  any  one  of  these  channels,  and  steer  within 
it  in  an^  direction,  amdioring  anywhere  on  a  sandy 
bottom  in  20  to  2S  fiiUMHUS.  In  the  more  lontherly 
atolla  mtranoe  ehanneb  are  only  foond  at  ooeauottal 
interrals,  tboagh  m  all  they  are  pretty  numnoos. 
Tlma  m  Suadiva,  the  most  southerly  of  the  krge 
atolb  (90  mike  from  north  to  south,  36  miles  from 
east  to  west),  whioh  has  a  barrier  reef  on  great  part 
of  its  oontoor,  there  are  fbrty-two  ehanneb  oy  which 
a  ship  ean  enter  the  lagooQ. 

It  18  observed  that  in  the  double  part  of  the  chain  of 
atolls  the  openii^  are  most  numerons  on  those  sides 
which  are  in  juxtapodtion.  Thns  on  the  three  atolls  of 
Ari  and  North  ana  South  Nilandu  there  are  on  the 
inner  or  eastern  side  serenty-three  deep-water  ohan- 
aels  throogfa  the  barrier,  on  Uie  outer  or  western  aide 
only  twen^-five ;  while  on  the  atdb  Sooth  M&14, 
Fdfdft,  and  Mnnkv,  ^ieh  Ke  fimn^the  three  former, 
there  are  on  the  inner  or  western  nde  fifty-six  deep- 
water  openings,  and  on  the  outer  or  eastern  side  only 
thirty-seven.  These  differences  are  doubtless  due  to 
difierenoee  in  the  action  of  t^e  sea  caused  by  the  juxta- 
position of  the  two  rows  of  atolls,  uid  antuogous  facts 
■re  ofaoerved  elsewhere  in  atolls  exposed  to  trade-winds. 

Immediately  outside  of  the  great  chaplets  or  atolls 
the  figures  of  the  soundings  rise  suddenly.    Thus  at 
IfaaTandiffulu  (Heawiutdoo  of  charts),  the  most  north- 
erly atoll,  dose  to  the  margin  of  the  reef  the  line  gave ; 
50  and  00  &thoms,  and  at  300  yards  distance  there  was . 
no  bottom  witli  a  300-fiUhom  une.   And  this  sudden  ' 
inenase  of  depth  applies  to  the  deep  channels  between  i 
Uie  atolls  as  much  as  to  the  ocean  east  and  west  of  t 
diem.  j 

We  have  spoken  of  the  small  reefe,  which  frin^  the 
atolls  and  dot  their  area,  as  also  ridg-shaped.    'Diis  is  ' 
the  type,  but  it  is  not  aniversaj.    The  charts  show  that 
where  the  channels  or  breaches  through  the  marginal 
reef  of  the  atoll  are  few  or  narrow  there  are  no  minor 
annalarreef8(e.o.,inSuadjTa);  where  the  channels  are 
somewhat  broader,  the  interoepted  portions  of  reef  are 
•luiular,  but  not  the  reef  in  the  central  area ;  where : 
Uie  diaaii^  are  bcoadest,  almost  every  reef  Uirooghout 
die  atoll  is  more  or  len  perfectly  annular.   The  depth 
ni  the  lagoon  within  these  rings  is  generally  5  to  7 
llitthoms,  but  sometimes,  as  in  Aii  atoll,  it  reaches  12 ' 
fitthoms.   The  outer  margin  of  the  ring  is  bordered 
with  living  ooral  witMn  which  is  a  flat  surface  of  { 
ooral-rodL    On  this  flat,  sand  partially  indurated,  and 
fragments  of  eoral,  ctCL,  have  accumulated,  and  been 
eonverted  into  islets  clothed  with  vegetation.  Sudi 
idets  sometimes  flll  the  whole  ring  of  reef,  and  some- 
times are  moe  strips  occtipying  a  segment  of  it.    Ob- 1 
vioualy  the  whole  aggregate  of  actual  dry  land  in  such  [ 
Ml  aiefaipdsgo  is  infinitesimal  compared  with  the  area ; 
of  the  atoDs.  The  highest  part  of  the  ishind  is  gene- ! 
rally  about  6  feet  ^rave  water.   Moresby  found  the  j 
sarface-eand  usually  about  3  feet  thiolc,  the  upper  part 
partiallf  mixed  with  vegetable  matter  so  as  to  form  a 
fight  soil ;  below  tliis  a  white  compact  Band,  and  then 
a  soft  sftBostone  two  feet  thick,  below  which  it  softened 
to  sand  again,  and  fresh  water  appeared. 

All  the  islands  of  any  extent  are  well  clothed  with 
wood,  including  many  fine  large  trees  and  the  ordinary 
•hmbs  of  the  Ceylon  coast-jungle ;  where  the  jungle 
has  been  cleared,  grass  grows  luxuriantly.  But  the 
ooeoa-paboB  is  the  characteristic  tree,  and,  low  as  the 
UandB  an,  beiiur  oovwred  with  these,  they  can  be  seen 
from  a  mastbeu  at  15  milee.  The  appearance  they 
.  present  is  that  of  a  tuft  or  Une  of  trees  riung  out  of 
Uie  water. 

A  good  deal  of  vicnsntnde  teems  to  go  on  in  the 
ftrmatkn  of  new  islets  and  decay  of  old  ones,  of  whioh 
our  ■urrey-ofluerBmet  with  varioiu  initanoes. 
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All  the  inhabited  ifllands,  and  Bome  beaidea,  afford 
fresh  water.  But  the  quality  of  water  varies ;  and  it 
is  not  uncommon  to  see  two  welts  within  a  few  feet  of 
each  other,  one  braclush  and  the  other  excellent 
None  of  the  wells  are  more  than  6  feet  deep. 

The  whole  archipelago  has  from  the  earliest  reports 
of  it  fbrmed  a  little  kingdom.  Phymoally  the  number 
of  atolls  may  be  reckoned  as  nineteen,  besides  some 
Bolitarjrisluids;  but  administratiTcly  these  are  grouped 
into  thirteen,  and  the  term  atoll  has  been  transferred 
to  this  division.  We  nve  in  the  following  table  the 
list  of  these  (poUdoair  atolls,  in  a  second  column  the 
spelling  of  the  marine  charts,  and  in  a  third  the  list 
of  atolls  as  given  by  Pyrard  de  la  Val,  in  the  beginning 
of  the  17th  century. 


1.  Tilladummfttl. 


S. 
4. 
5. 
6. 
7. 
8. 
t> 

10. 

i  11. 

u 


MiUduminKdula,'  \ 
or  Miladumtdadu.  f 
PidlfTolu. 
Mftloemitdulo. 

mu. 

Ari. 
Felldu. 
Mulaku. 
Nllaodu. 
Kolumadula, 

Kolumiiu}u. 
Haddummatt. 
SuTftdlva,  or 

HutUu, 
Ad^u,  which  __ 

eludes  the  Islaod  y 

ofFuaMuUku.  ) 


or 


Ai  In  Morcrtty'i 
Cbsrta,  U87. 


TUla  Sod  Ifatte. 

HQla  Dob  ICadott. 

Paddlpholo. 
Uablos  HahdOD. 
M&1& 
Art. 

Pbah-Lee-doo. 

Moloque. 

NUlandOD. 

CoUomaDdoo. 

Adon  HaUo. 
Suadlva,  or  Hooah 
doo. 

Addoo  {and  Pbooa 
Uoloku  Islaiu!). 


Aa  InPrimid  de 
la  VaL 


Tttladoainalis. 
rXilladoue  ma- 
\  doue. 

Fadrpolo. 

Haloa  madoo. 
AtoUoQ. 

AriatoUon. 

PouUidoai. 

Holooaiia. 

NiUandooa 

CoUomadoiu. 

Adou  maUa. 

|6oaadou. 

fAddou  and 
i    Iftua  Mol- 
(  luoque. 


The  list  from  Pyrard.  shows  that  the  diviuon  in  the 
b^inning  of  the  ITth  century  was  identical  with  what 
it  now  is.  But  we  may  gather  that  it  is  substantially 
of  much  greater  antiquity,  from  the  statement  of  Ibn 
Batuta  (c.  1343),  who  says  the  islands  were  divided 
into  akhm  {nXlfuiTa),  each  under  a  governor.  He  men- 
tions eleven  of  these: — B&libOr,  Kannalfls,  Mahal, 
Tiladfb,  Kar&tdfi,  Tim,  Tiladunimatij  Hiladummati, 
Bartdil,  Kandakal,  Mulftk, — of  which*  indeed  the 
names  of  only  seven,  viz.,  (1)  Tiladummati,  (2)  Hela- 
dummati,  (3)  B&Iibdr,  (5)  Mahal,  (7)  Barldfi,  (&j 
Mul^^  (12)  Suwcid,  can  be  identined  with  those  of 
the  existing  divisions.  But  another,  Kai&ldii,  no 
doubt  represents  Karadtva,  a  well-known  solitary 
island  n<»th  of  Mfild  at(^ ;  Kandakal  is  an  idand  of 
the  Hiladummadu  atoll,  called  in  the  charts  Condu.- 
collj  Tbn  appears  near  the  north  of  'Hiladummati  as 
Ot«m ;  and  the  three — Kann^fts,  ICandakat,  and  Tim 
— are  presented  prominentlv  as  the  islands  Camdalns, 
Camdicall,  and  Otimo  in  the  Mtmpemmde  made  for 
Henry  11.  of  France  (c  1555,  see  Jomard's  Fctcatmiles, 
livr*.  vi.,  copied  in  fig.  2  mora;  and  compare  Porto- 
lano  of  1570,  copied  in  Mr.  Birch's  translation  of  Al- 
buquerque's 'Commeiitan'fs].  Possibly,  therefore,  the 
Moorish  traveller  had  substituted  true  names  of  islands 
which  he  remembered  for  the  names  of  atolls  whioh  he 
had  fonrottcn. 

Hie  Maldives  are  inhabited  by  a  people  of  iM  civili- 
sation, professinglslam.  and  nilcu  b^  a  sultan  of 
ancient  Uneage.  What  the  number  of  islands  mav  be 
we  cannot  say.  They  arc  popularly  c»timatcd  at 
12,000,  as  appears  by  the  ancient  style  of  the  sultan  as 
"king  of  12.000  islands  and  13  atolU."  (See  also 
Marco  Polo,  2d  ed.,  1875,  it.  417-19.)  Those  marked 
with  names  in  the  British  survey  amount  to  602,  and 
the  inhabited  islands  to  178.  The  men  are  of  a  dark- 
ish copper  color,  short  stature  (5  feet  2  inches),  and 
poor  physique,  but  oval  contour  of  face,  pleasing  ex- 
pression, and  large  bright  eyes,  sugsesting  resemblanoe 
to  both  the  Singhalese  and  Malabar  people.  The 
women  are  fairer  than  the  men,  with  regular  featiu^ 
and  clean  healthy  aspect.   A  few  of  the  people  bear 

1  The  frequent  teminatioa  du  representj  (be  Slngb.  (Um,  dim, 
and  Sansk.  ot-lpa, "  island."  Ball  taken  flia^Nhi  for  Banik.  "r^fy^, 
"  region."  (ju.  maAdmofM, "  great  atoll "  ? 


signs  of  African  mixture,  easily  aooounted  for;  and 
I)robaDly  the  blood  of  the  small  oommunities  has  been 
tiDfrvd  by  the  ocoauonal  settlement  of  other  foreigners. 
The  people  are  deddodly  unwaiiike;  Luid  tiiere  is 
hardly  any  <aime  of  violence  among  them.  They  are 
said  to  be  lax  in  morals  and  conversation ;  but  other- 
wise thar  chanoter  ud  diapontum  have  &T««Uy 
impressed  vintors.  Though  nis|ndou  of  stnngeri, 
they  are  hospitable ;  and  among  themselves  they  an 
kiiMly,  and  affectionate  to  thur  kindred  and  in  attend- 
ance on  the  sick.  They  are  very  cleanly  i".  person  and 
domestic  habits.  The  population  has  been  guened  ia 
some  books  at  200,000 ;  almost  oertunly  one-tenth  of 
that  number  would  be  an  ample  estimate.  Moresby 
states  the  population  of  98  islands,  and  the  aggregate 
is  11,310.    In  the  same  proportion  178  islands  would 

S've  20,543;  but  the  aggregate  quoted  includes  the 
ing's  Island,  whioh  is  muoh  above  the  aToage  ia 
population. 

The  language  is  undoubtedly  a  dialect  of  Singhaleae 
approaching  the  old  jEfu,  but  indicattng  a  separation 
or  ancient  date,  and  it  is  more  or  less  Mohammedan- 
ized.  Nothing  at  present  can  be  said  of  grammar. 
But  Mr.  Albert  Gray  has  drawn  out  in  paraUel  columns 
the  Maldivian  words  given  by  Pyrard  with  (he  modetm 
Singhalese  equivalents  (see  Jour.  Rov.  Am,  Soc, 
quoted  at  end).  A  cursory  analysis  of  the  list  (whidi 
contains  27^  words)  gives  the  foilowiog  result: — 

PerooBt 

1.  Words  evidently  to  be  explained  by  SiogbaleM,  68.0 
8.  Words  le«  evidently         "  "  8ja 

3.  Persian  and  Arabic  aO.6 

4.  Malay  141 

5.  Tamil  1.1 

6.  Portugueae  LI 

7.  Sanskrit  or  Pali,  not  Singhalese.  0.8 

e.  Undetermined  MA 

Combining  1,  2,  and  7,  we  have  61  per  cent  i]f 
words  of  Singhalese  or  Saiiskrit  origin.  And  an  aa- 
alysis  by  Mr.  Bell  6f  one  of  the  sultan's  letters  to  the 
Ceylon  Government  gives  65  per  cent  of  such  words. 

The  origin  of  the  name  Mal-tRva  or  JU&Idtva  is  oW> 
Boure.  Diva  is  a  familiar  word  in  the  Indian  praJenu 
(Sansk.,  dvipa;  Pali,  dipo)  for  an  island.  By  a  foraa 
of  this  word  the  people  fonn«'ly  deugni^  thcmselvea 
and  their  country,  and  this  survives  in  letters  of  last 
oeotury  from  the  stdtan  to  the  G^'lon  GoTemment,  im 
which  uc  designates  his  kingdom  as  Dweki  K^o^wjtA 
hu  subjects  as  i)it;eAt  miAvn,  "island  peo[)le.'  Tha« 
is  a  very  old  example  of  this  use  in  Ammianus  Hm^ 
cellinus,  who,  in  referenee  to  the  alleged  excitemnit  ia 
the  East  at  the  accesmon  of  Julian,  says  that  missions 
were  prepared  "ab  usque  Divis  tt  SCTendivis,"  from 
the  people  of  the  Divas  and  of  Sermdiva  or  Cetylon. 
Ana  this  is  the  name  lAva  or  BUm^  {Fen.  pioial 
form)  by  which  these  islands  are  descnbed  by  the  eariy 
Arabian  geo^phers.  The  first  literary  use  of  th« 
whole  name  is  IIhi  Batuta's  Dh^hat-alr  Mahal  (14tk 
century),  an  Arabized  form,  sometimes  used  (MtAal- 
dib)  by  the  people  now,  though  the  proper  form  eaenM 
to  be  Mali.  MaU-diaa  may  possibly,  as  Bishop  Cald- 
well (comp.  Grammar,  2a  ed.,  Introd.  p.  2S)  and 
others  have  suggested,  have  meant  the  islands 
Mais ' '  or  Malabu.  On  the  other  hand  Mm  (Sansk. ) , 
"achaplct "  or  "row,"  ia  not  an  im|x>ssible  e^nnology 
considering  how  naturally  the  word  "chaplet  '  oootus 
in  the  endeavor  to  describe  an  atoll.  But  these  are 
coi^ectures.  Under  tho  sultan  (who  stj^es  himself  od 
coinage  "  Lord  of  Land  and  Sea")  there  used  to  b6 
six  recognized  viziers  or  councillors  (but  this  «jvtem  ia 
now  obsolete)^  besides  a  chief  of  law  and  teli^ioa 
called  fandian.  Over  each  of  the  thiitieni  atoDs  is  a 
king's  agent,  called  atofm-veri,  who -collects  the  rev»> 
nue.  This  official  is  oflen  one  of  the  royal  family,  or  - 
a  vizier's  eon,  and  often  resides  at  M&16,  employing  a 
deputy.  Ou  each  island  is  a  headman  called  rarhu' 
veri  There  is  also  on  each  island  containing  forty 
inhabitants  a  kStilm  (Ar.,  kUtibt  "sooobe"),  who  aista 
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ts  jnd^  and  miniiter,  celebrating  mairiages,  eta  Py* 
nra  o&ILs  him  Lfae  euH. 

Some  of  the  oldest  aocouots  of  those  islatids  rcpre- 
seDt  them  as  alw^  governed  by  a  woman, — a  notion 
which  probably  arose  among  the  Mohammedan  visit- 
MB  from  findiDg  that  female  heirs  vero  not  procIudcK] 
from  snooession.  J ust  the  same  notion  was  held  about 
Aehin  in  the  17th  oentuir,  because  there  chanced  to 
reign  there  several  fenuue  sovereigns  in  succession 
(see  ToL  i.  p.  91 ).  We  do  find  females  nominally 
reigning  on  the  MaldiTes  on  tnro  of  the  mre  ooeasions 
whm  we  have  glimpses  of  their  state,  viz.,  in  the 
time  of  Ibn  Itatuta,  and  agun  in  the  last  century. 

Islam  ia  universally  proteased  by  the  people,  nor  is 
there  tradiuon  of  any  other  religion,  though  there  arc 
a  variety  of  Pa^an  superstitions  and  some  doubtful 
traces  of  Buddhism.  Thus  the  £o-free  (or  pipml),so 
■acred  among  the  Buddhists  of  Ceylon,  is  still  cho 
ished  near  mosques.  Pyrard  de  la  Val  was  informed 
that  the  conversion  to  Islam  took  place  two  centuries 
at  most  before  his  time,  t.  about  1400.  But,  unless 
tlun  was  a  decay  and  fmivaL  we  know  Uiis  to  be 
wrong,  as  the  islanders  were  Mohammedan  in  the  time 
of  Ibn  Batuta  (1343).  And  this  traveller  tells  that 
the  &ther  of  one  of  his  wives  in  the  islands  had  for 
his  grandfather  (thoufch  the  word  used  may  mean 
"ancestor"  only)  the  Siiltan  Dftftd,  who  was  grandson 
of  Ahmed  ShanO-rftza,  the  first  king  who  adopted 
Islam.  Accepting  the  meaning  of  grandfather," 
this  wonld  carry  tne  conversion  Dack  to  about  1200, 
a  probable  epoch,  for  about  that  time  there  was  a  con- 
aiderable  outburst  of  missionary  seal  in  Islam,  which 
led  to  the  conver^on  of  the  coast  states  of  Sumatra, 
eta'  Ibn  Batuta  reoords  an  insorij)tion  on  the  Jami 
Hoeqno  of  Uie  IGng's  Island  whioh  ran:— "Sultan 
Ahmed  Shanft-iftiah  embraoed  Islam  at  the  hands  of 
Abn'l  Bualf&t  the  Berber  ftom  the  West" ;  but  no 
date  is  given. 

We  have  mentioned  the  occnrreoce  of  the  oame  DM  In 
Ammianng.  Atan  earlier  date  Ptolemy  notices  the  Dnmeroos 
tslaodA  lying  in  ftvot  of  Taprob&ne,  alloged  to  nambcr 
1378.  It  Is  possible  also  that  the  HauMts  of  the  same 
nognpber  constltate  a  doplicate  Indication  of  the 
MaldiTes.  For  In  the  Ronlp  of  Palladlas  about  India  (see 
C  M&ller'a  Ptevds-CalUtthenet,  p.  102)  thia  name  Afaniote 

ap^ied  to  a  gronp  of  islands,  1000  In  namber,  that  lay 
Mar  Tntobane,  and  respBcting  whieh  the  old  fkhlo  of  the 
Bscnetie  rock  was  carrent,  which  Ptolemy  also  connects 
wltit  the  Jfaxtote. 

Cosnuw  (c.  545)  shows  distinct  knowledge  of  the  Mal- 
dives (withoat  naming  them)  aa  numerous  dOBo-setsmall 
idandsTonndSleledilxs  OTTapiobane,inaIlof  whichwcro 
feand  cocoa-nnts  and  fresh  water.  Posilog  next  to  the 
Arabian  notices  translated  by  Ronaadot  and  Beinaud, 
which  date  from  gfil,  and  to  the  work  of  Mon'&di  in  the 
next  century,  we  Snd  hdwably  correct  accounts  of  the 
iMos,  said  to  be  1900  in  nnmbar.  AI  BlrQni's  aoconnt  (c. 
1090)  of  the  Islands  Is  marked  by  his  nsaal  perspicacity 
and  aocnraey.  The  Divai  are  Islets  which  form  themselves 
in  the  sea,  appearing  like  a  ridfce  of  sand,  extending  and 
anitiog  t^l  they  present  a  solid  aspect.  Bat  also  with 
time  some  deooDpoae  and  melt  away  ta  the  sea,  whilst  the 
InhaMtants  transfer  their  eocoa-troca  and  possesions  to  an 
idand  which  is  waxing  Instead  of  waning, — circnmstanoes 
corroborated  by  modem  observation. 

All  the  old  Authors  spoak  of  coir  (the  fibre  of  the  cocoa- 
Brt*hnsk)  as  one  of  the  staple  products  of  those  islands, 
and  the  importance  of  this  artlde  for  marine  equipment 
led  the  Portngncse  about  151S  to  cetabltsli  a  factory  on  tlio 
Haldlves.  Juilo  Gomez,  the  head  of  the  settlement,  was  at 
Snt  well  received,  bat  bis  arrogant  and  violent  conduct 

5Te  gteat  ofTonee  to  the  Moluunmedan  traders  ttaai  Cam- 
y,  who  brought  an  armed  flotilla  against  tbe  Portuguese 
and  put  them  all  to  death.  Tbe  Portuguese  several  times 
renewed  the  attempt  to  establish  themselves  on  tbe  islands, 
and  maintained  a  garrison  for  some  time,  but  these  en- 
deavon  had  no  pennansnt  result.  Tbe  islaadors  were  also 
fieqnently  tab}eot  to  raids  at  tho  bands  of  the  Hopla  pirates 
si  Malabar,  and  sometimes  also,  it  would  seem ,  to  raaltreat- 
nent  from  the  crews  of  European  vessels.  Tbe  MS.  diary 
of  Mr.  (afterwards  Sir  William)  Hedges,  who  passed  tfarongh 
the  Maldives  in  1666,  si^:  "We  pntt  ont  a  piece  of  a  Bed 
AneicBt  te  mear  like  a  Moor's  Vessell :  not  Jadging  it  safe 
tebeknowBtefaefiadlsh;  Our  Ma^on  bavhig  laMy  gett 


an  111  Name  by  abasing  ye  Inhabitants."  Such  circun- 
stances  probably  led  the  islanders  to  place  themselves  in 
relation  with  the  mlers  of  Ceylon ;  and  in  1645  occurs  the 
first  record  of  the  embassy  from  the  sultan  of  the  Maldives  to 
the  Dutch  governor  at  Colombo,  which  has  continued  to  the 
present  day,  nnder  Dutch  and  English,  to  arrive  annually, 
bringing  some  poor  offering,  asa  vague  token  of  homage  and 
claim  of  protection.  The  last  political  trouble  of  which  we 
havo  notice  occurred  in  the  middle  of  Ust  century.  In 
1753  tho  chief  minister  conspired  to  hand  over  the  islands 
to  tho  AH  ntja  of  Cannanore.  A  Mopla  force  occupied  M&16, 
and  carried  off  the  sultan.  The  traitor  himself  was  re- 
warded by  being  thrown  Into  the  sea.  The  Oppression  of 
these  foreignen  made  the  islanden  rise  and  expel  them. 
The  sultan  never  returned,  and  a  minister  who  had  ruled 
on  his  behalf  assumed  the  kingdom  in  1700.  In  1754  Du- 
pleix  occupied  M&16'with  asmall  French  detachment,  which 
rcmiUned  several  years.  In  1811  tho  saltan  wrote  to  the 
goremor'general  (Lord  Mlnto)  to  complain  of  tbe  violent 
conduct  of  tbo  officers  of  a  ship  under  British  polora  which 
had  been  wrecked  on  the  islands.  Lord  Uinto  sent  back  a 
courteoos  answer  with  presents.  There  have  been  no  other 
events  daring  tho  British  rule  in  Ct-ylon,  and  the  last  sul- 
tan, Mohammed  Moidiu,  reigned  without  dispute  bom  1836 
to  1882. 

Wo  have  only  three  sniMtantial  accounts  of  tbo  Maldives 
tmta  actual  residence:— (1)  that  of  the  Moor  Ibn  Batuta, 
who  lived  upon  them  more  than  a  year  (1343-41),  and  filled 
the  office  of  cadi;  it  contains  muoi  carious  detail ;  (2)  the 
narrative  of  Francis  Pyrard  de  la  Val,  a  French  adventarer 
on  board  a  ship  of  8t.  Malo,  wfaich  was  wrecked  on  a  roef 
of  tjie  Mal'osmaduln  atoll  in  ICOS,  and  who  was  detained 
five  years  on  tbe  Islands, — a  book  of  the  greatest  Interot 
and  accuracy,  and  by  far  the  beet  account  of  these  islands 
in  existence;  (3)  a  memoir  by  two  officers*  of  the  Indian 
navy,  Lieut.  Young  and  Mr.  Christopher,  who  had  been 
emiMiO'ed  in  the  survey  of  the  islands  under  Captain  B. 
Moresby  in  1834-35,  and  who  volanteerod  to  remain  behind 
at  Malj,  in  order  to  acquire  a  knowledge  of  the  language, 
customs,  etc.,  of  tho  inhabitants,— a  laadable  effort,  but 
the  result  of  it  was  marred  somewhat  by  the  illness  which 
prostrated  both  officers. 

The  sultan's  residence  and  the  capital  of  the  king- 
dom is  the  island  of  M&16,  which  lies  near  the  middle 
of  the  archipelago  on  the  east  side.  It  is  about  1  mile 
long  b?  }  mile  wide,  and  contains  a  population  sp- 
proaclung  2000.  It  lias  been  at  one  time  encompassed 
with  warn  and  bastions,  but  these  continue  in  repair 
only  on  the  north  and  On  the  north  too  is  an 

old  fort,  i^)panntIyofFbrtuguoseconBtFiiction,  with  a 
few  old  guns.  On  the  north  and  west  sides  also  ad- 
vantage nas  been  taken  of  the  encircling  reef  as  the 
base  of  a  wall  which  has  been  built  up  so  as  to  form 
the  lagoon  into  a  harbor  for  small  craft,  having  a  depth 
of  6  to  12  feet,  and  a  width  of  150  yards.  The  town  is 
laid  out  in  long  regular  streets  at  right  angles,  shaded 
with  trees:  the  houses  are  in  "compound8,"with  high 
fences  excluding  the  street,  and  are  snrrounded  with 
fruit  trees  and  flowers.  The  sultan's  palace,  a  large 
upper-roomed  house,  occupies  with  its  appurtenances 
an  area  of  \  sguare  mile,  enclosed  bv  a  soallow  ditch 
now  choked  with  vegetation.  The  nouses  ^nerally 
an  large  oottwes  of  about  28  feet  \a  12,  formed  or 
substantial  wewen  frame,  with  peaked  roofe  thatched 
wiUi  ooooBrleaves;  the  waUs  are  matted  with  oocoa- 
leaves,  but  sometimes  planked.  There  are  several 
mosques,  and  at  least  one  minaret,  about  40  feet  high, 
for  tno  <wll  to  prayer.  Stone-built  houses,  common  in 
Pyrard's  Ume,  are  so  no  longer;  there  is  now  but  one. 
There  are  maiked  distinctions  of  rank  among  tbe 
people.  At  least  six  classes  (we  hardW  know  whether 
to  call  them  castes)  are  recognized,  of  whom  tbe  two 
highest  form  a  pure  aristocracy.  The  sixth  class, 
caUod  KaUo  ("black"?),  consists  of  the  common 
people  generally)  of  whom  the  toddy-drawen  are  r»- 
garaed  as  the  lowest 

The  ^ployments  of  the  common  people  are  fishing, 
gathering  oocoa-nuta  and  oowriee,  weaving,  and  uAay- 
drawing.  Women  beat  the  cocoa-fibre  and  twist  it 
into  yam,  make  mats,  prepare  breadfruit  by  slicinc 
and  drying  in  the  sun,  spin  and  dye  cotton  threat^ 
make  swMtmeats  of  ooooa-nut  and  palm-sugar.  Wo- 
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men  ue  not  sediided  or  ruled  as  b  typical  Moelein 
ooontries. 

Bioe,  tiifi  staj^e  of  food,  is  imported.  Other  chief 
food  is  fish  (ohie^  dried  boi^to),  breadfruit  prepared 
ID  various  ways,  ooooa'Dut,  and  a  few  fruits  and  vege- 
tables. TTiere  are  a  few  sheep  and  cattle  on  Mufi 
island,  which  are  occaaonally  ^aughtered. 

From  the  earliest  notioeB  Uie  production  of  coir,  the 
wJleotion  of  oowries.  and  the  weaving  of  excellent  tex- 
tttiea  on  these  islands  have  been  noted.  This  last,  and 
that  of  fine  mats  are  the  only  nunufactures  in  which 
skill  is  diown.  ^e  mats  seon  to  be  now  prodooed 
on^  in  Sofldiva  atoll ;  the  doth  chiefly,  bat  not  solely, 
in  Malosmadulu  atolL 

chief  exports  of  the  islands,  besides  ooir  and 
oowries  (a  decreasing  trade),  are  cocoa-nuts,  copra 
eoooft-But  hosk),  toitoise-Bnell,  and  dried  bonito-fish. 
An  enonnous  amount  of  this  last  was  formerly  earned 
to  Ceylon  and  Samatra,  the  latter  being  supplied  by 
traders  who  came  &om  Ghittagong.  It  has  been  known 
over  the  East  from  time  immemorial  as  koboli-moM,  a 
corruption  appazeaUy  of  the  Maldivian  kalU-biiir^mdM, 
"  black  bonito  fish,    sometimes  further  corrupted  to 

Native  vessels  60  to  200  tons  burthen  make  aimiial 
trips  to  Calcutta  towards  the  end  of  the  south-west 
monsoon,  returning  with  the  northeast  monsoon  in 
Deoemb^.  After  Ibaving  the  Maldives  they  sight  no 
had  till  Jagannftth.  They  carry  thither  the  articks 
named  above,  and  bring  back  me,  cotton  atu&,  and 
stmdries.  These  long  voyages  are  not  confined  to  the 
craft  of  the  capital  Sforeso;^,  in  1834-35,  found  that 
a  small  island  m  the  North  Nilandn  atoll  sent  annually 
to  Bengal  five  fx  ux  boats  of  80  to  100  tons  each.  On 
the  same  island  thue  was  a  kind  navigation  schoi^ 
and  the  natives  made  and  repaired  some  oind  of  nau- 
tical instruments.  The  old  cash  of  the  MalcUves  was 
theeaiMMBlSHAor  "fiAhook  money"  madeof  abent 
rod  of  nlver.  This  has  been  long  re^sced  by  coins  of 
base  metal  bearing  the  sune  name.  The  Anglo-Indian 
rupee  is  onirent  for  larger  payments,  and  cowries  are 
euu  used  to  some  extenL 

Two  alphabets  are  known  on  the  islands  (besides  die 
Arabic,  which  appears  on  tombstones  and  in  other  in- 
Bcripdoos).  The  first  is  an  ancient  alphabet,  known 
aaVwtki  ffakura,  "island  letters."  This  in  1835  still 
survived  in  the  southern  atolls,  uid  orders  for  these 
were  written  in  it.  It  is  writteuj  like  all  ^e  Indian 
alphabets,  from  left  to  ri^ht,  and  is  evidenUy  (by  oom- 
parisni  wwh  plate  xvu.  m  Dr.  Burnell's  IftemaUt  of 
South  Indian  I^jJtBography)  a  form  (with  additional 
letteis)  of  the  old  Tamil  character  (700  to  1300  a.d.) 
oaBed  in  Malabar  Va$fduttu,  or  "round  hand."^  The 
modern  Moldlve  writing  called  Gabali  Tana,  is  usu- 
al^' written  from  right  to  left,  like  Arabic.  It  is  said 
to  have  been  introduced  in  the  16th  century,  and  has 
gOB*  through  several  variations.  Some  of  the  letters 
an  modified  from  the  Arabio  character,  and  nine  of 
tJiem  are  the  Arabic  numeral  digits.  On  the  other 
hand  numerals  are  represented  by  letters  of  the  alpha- 
heL  The  former  system  of  xeckoniii^  was  dnodeeimal, 
but  tlis  is  dfing  out 

Nothing  IS  aoourately  known  of  the  fl<Ha  of  the 
islandi,  and  Kew  possesses  no  inustntaoto  of  it.  Among 
lu^OK  trees  axe  mentioned  the  banjnn,  pippal,  bread- 
fiuifc,  tamarind,  and  a  large  tree  called  katidu,  afford- 
ing &  TCiT  light  wood  used  for  rafts,  floats,  etc ;  also 
neoes  of  pandanus.  The  costor^oil  tree  is  abundant, 
though  not  used.  The  ooooornut  of  the  iBtanda,  though 
of  fine  quahty,  is  very  anuU,  not  much  lar^r  than  an 
onmge.  The  tree  itself  famishes  the  only  incBgenous 
wood  need  for  boat-building.  The  dumbari  ( Calo- 
pk^Uum  mop&jfUum)  and  lairadi  {I^mphix  aculvia) 

I  Tk0  HNSkkUBM  to  tUa  If  Btoch  donr  ttaa  te  the  old  Stn^uk- 
ISM  null  whUk  H  Ic«OMp&(«d  In  Mr.  AlbeitOnr'K  voloftble  paper 

■  "UmmUt":  bat  a  ICkUlvUta  ikfppw  who  gare  Jumb  Prlnaap 

MiwiniiiM  niiinri  ftiiMhiM  riiiiiiii  iiui  nwi  it  mt  friiiiinii 


are  used  in  minor  wood-work.  A  taber^  grated  wai 
steeped  in  water  to  remove  its  acridity,  is  made  into 
flour, — perhaps  a  Colocatia,  which  Ion  Batata  men- 
tions {al-kfil(t^^)  as  used  to  make  a  kind  <jf  veraiioeih. 
They  also  have  sweet  notatoee,  pine-apples,  pomegra- 
nates (bearing  fruit  throughout  the  year),  plantains, 
and  most  of  the  other  epical  or  subtropioal  Indian 
fruits,  chiUies,  a  few  areca  trees,  cto._  The  douUe 
coooa-nut  of  the  Seychelles  hilands  (fruit  of  Lodoieea 
Sedtdlarwn)  used  to  be  cast  np  on  the  islands,  and 
was  believed  to  be  a  sAmurine  prodoetion,— heaoe 
cdled  the  sea  ooooa-nnt  It  was  valued  for  imagiuarr 
qualities^  and  exported  to  India.  Hm  Portugoeee 
long  believed  it  to  be  a  product  of  these  faluids,  eod 
called  it  the  Maldive  eooe^nnt. 

Aninuds  are  few.  Those  named  are  rats,  nnmenms 
and  destructive,  which  climb  the  ooooartrees  and  de- 
vour the  kemds ;  the  large  bat  called  in  India  "  flying- 
fox,"  also  said  to  destroy  many  small  ooooa-nuts  top 
toises ;  a  small  snake  said  to  be  hamleas,  et&  Do- 
mestic animals  are  rare;  a  few  goats  and  catde  an 
reared  on 

The  dimato  is  not  oppresnve  or  disagreeaUe,  hut  is 
vei7  unhealthy  for  strangers,  wh^her  Asutio  orEnre- 
pean.  Ibn  Batnta  save  eveiy  riutor  was  attneked  hf 
violent  fover;  Pyrard  si^  the  same;  and  this  was 
substantially  the  experience  of  the  survey  officers  and 
crews  in  1834-35.  The  native  crews  also  soffered  much 
from  the  disease  called  beri-heri  (which  has  dropsieii 
symptoms  and  is  often  fiital)  and  firom  violent  bowel- 
complaints. 

A  complete  n^wt  on  the  Ualdives  luu  reoently  beea  pr»- 
pozed  by  Ur.  H.  C.  P.  Bell  of  the  Oeylon  civil  aervioe,  who 
has  viaited  the  iskuids,  and  this  to  now  Iteing  prfntad  at 
Colombo.  Hr.  Bell  Idiidly  enablad  tiie  present  writar  t* 
Bee  a  copy  before  this  arlMle  went  to  Imb,  and  many  val- 
o^le  CkctB  have  been  added  from  it  Otfter  matariala  used 
have  been— Darwin,  The  Btmcture  and  DutribitHm  of  Cbni 
S^a,  t&ti;  VofOft  d»  FraneoiM  J>J/rard  la  Vid,  Paria, 
1679  (previova  cdi Liana  lOlL  iSlG-l&  1619) :  Vofage«  d^Ibm 
Baimitdk,  trans,  of  De&^mezy  and  Sanfomettl,  torn,  iv., 
Paria,lB58;  HamUtoD,  Dew.  o/Hindotfon,  ii.  299;  Hora^. 
Nmd.  Dvreditmt  for  U«  Maldiva  Mamdt^  etc,  1640 ;  Yomif 
and  Christopher,  in  SVom.  Bomb.  Qeo^  Boil,  vol.  L  ppw  S4- 
86:  olao  see  ibid.,  p.  lOS  and  p.  313;  3Vnw.  Ay.  Gttg.  Boe^ 
vol.  ii.  fip.  72-93;  aJao  vol.  v.  p.  398;  Jour,  Am.  Boe.  Smtgal, 
vol.  V.  Ik.  794 ;  Jour.  Bog.  Am.  Soc,  voL  vL  pp.  42-7B ; 
new  aerie^  voL  x.  pp.  173-200  (paper  by  Mr.  Albert  iStnj), 
etc.  (H.  TO 

MALBON,  a  munirapal  and  pariiamentary  bonngh 
and  seaport-town  of  Essex,  England,  is  ^tuated  on  an 
acclivity  rising  from  fiie  south  side  of  the  Blackwat«r, 
44  miles  east-northeast  of  London  and  16  southwest 
from  Colchester.  It  consists  {mncu^ly  of  one  main 
street  with  several  cross  streets  at  right  angles.  Thm 
church  of  All  Saints,  dating  from  1056,  is  a  qmumoiu 
edifice  oonaisUDg  of  chanoel,  nave,  and  aisles,  with  m 
triangular  tower  at  the  west  end  annnonuted  an 
hexagonal  spire.  Tho  church  woa  restored  in  1867, 
and  new  wmdows  were  added  in  1877.  St^  Maiy'a 
Ohnidi  is  also  <i£  voy  eoriy  oorigin,  and  was  leetorad 
in  the  I7th  centory.  The  other  pabbc  bmldings  an 
the  grammar  school,  founded  in  1M7;  the  towB-ball, 
formerly  D'Arcy'e  tower,  bn3t  in  the  reign  of  Heniy 
VL  ;  and  the  public-hall,  IS59.  There  ore  monn&o- 
tures  of  aystAmoed  salt,  aa  wdl  as  brewwies,  iron 
foundries,  and  some  ^pping.  The  popnlation  of  tin 
mnnicipal  borough  (3508  acres)  in  1871  was  5586,  aad 
in  1881  it  was  5476.  That  of  the  paiiiamentary  bot^ 
ough  (5177  acres)  in  the  same  years  was  7191  and 
7128. 

Haldon,  whlcb  la  a  very  oaetent  towik  is  snpyta  t* 
have  TBOBived  Hb  name,  meMring  "ewsi  htO^'*  mm  a  niri 
at  one  time  ended  on  Uie  emlMDoeb  Rwai— alns  Owaad 
in  the  neighborhood  thore  ia  no  doabtthaa  tk«  phoe  vran 
of  aome  importanoe  in  thetlnia^theBonan^bBitheaap* 
pontioD  that  ft  was  Ckmmltimmm  ia  ao4  aQgd—ay  eatnli- 
liBbed.  On  flie  wectmn  ride  of  tibe  town  than  an  alM 
tneesof  alarseoamp,  bntwhettartbowviklsar  Boduho, 
Summ,  or  Danish  oricte  ft  is  liiniiwIMii  t»say.  na<Maafe 
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hlitorinal  MCMUott  of  the  um  ia  to  »18,  vbeo  £dwaAl  Ute 
Elder  emnsnped  mat  it  tojunpedo  thp  pmrwt  of  tbo  Daa««. 
Tb«  town  zeceiTed  its  firab  cbarter  £rom  H»niy  II.,  »ni  ia 
15a3  it  was  inooiponted  by  QueoD  Max?.  From  the  timo 
of  Edward  III.  It  Tetoraad  two  manben  to  pariiMaant^bnt 
dttOB  lBt7  only  one  wnwA&t. 

Af  ALEBRANCHE,  :Iux>las  ^La38-17i5),  a  TveU- 
Jcdobh  dUeiple  ol'  Descurtos,  Uie  youw^cgit  child 
«f  27iotilaB  MAlebcanche,  aenetMQr  to  Iauip  XQI.,  ftutl 
GtLberiiM  deLa)izoB,  mater  of  »  Tiofvogr  of  Cwwda,  uad 
ifse  bora  jn  Pans  Da  Aiviuit6>  1638.  Of  an«xtreitteljr 
&eble  aona^uitioo  And  Bomt^vhat  defonoed  habit  .or 
body,  he  leoeired  fais  eleta^aSMty  educatioo  in  Latin 
ud  Greek  from  a  domeetic  tutor,  aod  only  lofl  home 
when  AtActendy  .advanwd  to  eater  vpuxk »  eoiuse  of 
phUoBophy  At  the  Qoll^ge  de  la  Haccbe,  «id  sahao' 
qneatly  tio  study  jtheolo^^  »t  the  Sorbouoo.  He  bad 
resolved  to  enter  the  church,  but  his  retirlneaad 
rtodioaa  duy)oaUi(m.led  bun  to  decUne  a  stall  in  Notre 
Dame,  and  w  1660  lie  ioinod  the  Coaf^regation  of  the 
Oratory.  Both  lusjconenastical  supenors  and  himself 
Appear  to  have^xpeiienced  cotoaiderable  dificulby  for 
soma  fiine.in:«s(»rtunui£  whatl)ifl  apedal  talents  were, 
if  xhey  existed  at  *ii  He  vras  £nt.advjaed.b^  Fiw 
ItfeoQcnAe  to  .devote  hijnaelf  to.eoclesiasticAl  faiatQi7]and 
he  aooordingly  <bet  «bout  a  iabououi  jKruaal  of  the 
«Qrk8,of  £!uaebiue,£ocrat«B,  Boaouen,  and  Theodoret, 
imt  it  sras  found  that  "  the  facteirdiiaed-to  arrange 
themsel^  in  lus  nund,  Aod  jnutually  effaaed  .one 
amther."  Ailerward^  lUchard  Sinion  mndoiitodk  to 
teach  him  Hebrew  and  Bibli^  criticiem,  but  with  xkV 
better  Buooesa  At  last  havIo^^accidentaUy,  in  1664, 
fiiUeo  upon  one  the  works  (oVmxrtw  (Che  TraiU 
■de  rBomme)^  Malelmuicbe  was  forthwith  aHixe  toJiis 
tme  vocation.  Bo  ovetrpowexed 'waa  ho  by  tiie  .novelty 
and  lunuDousnew  of  the 'ideas,  And  by  the  solidity  and 
■coherence  of  the  principles  of  his  author,  that  (it  ia 
■aid)  he  wh  Mpeaiedly  eompellod  fay  violent  palnita- 
tioQS  of  -t^e  haiut  to  my  aside  bis  reading.  Male- 
iMrandie  was -from  bhat  hoaroonBeCTated  to  philosophy, 
and  especially  to  that  of  Descartes',  and  after  ten 
years'  study  of  the  works  of  bis  mastor  he  produced, 
m  1674,  the  famous  RecJiercke  de  la  ViriU,  which  waa 
followed  at  iutwvals  by  other  works,  rboth  epeoulative 
and  ooD^rersial,  the  titles  of  which  are  given  belaw. 
like  most  of  the  great  metaph^^dans  of  uio  17th  ccn- 
ttuy,  Male  branch  e  interestea  himself  also  in  questions 
of  mathematics  , and  natural  philosophy,  and  in  ie9U 
he  was  admitted  an  honorary  member  of  the  Academy 
of  Sdences.  Daring  his  'later  yewB  his  society  was 
much  courted]  and  'he  received  many  visitjj  from  for- 
vigners  of  distinction.  'His  death  took  place  on  Octo- 
ber 13,  ni5;  According  to  Stock,  the  biograiJher  of 
Ber^loy,  it  ms  liastened  by  an  excited  metaphysical 
argument  into  which  he  had  been  drawn  in  the  course 
01 an  Interview  sought  by  that  philosopher.  For  a 
aitiaal  account  of  JUalchnmehe's  place  in  the  history 
Of  phBosophy,  see  CARTESumsai  (vol  v.  p.  130 

The  fUIowiss  1>  a  list  tff  bin  prittelpol  wotJia »— D«  ia 
JBMhnA«  d«  la  Vtriti,  on  Van  iraiti  de  ta  natHn  Vetprit  de 
fltvmme,  el  de  Tiuoffe  fw'ti  n  -doit  faire  jmtr  iviter  I' 
d«u  Ueadmae  (1674, «ltb  ed..l7I2;.I^tiD  tniulation  by  J. 
Leafimt  at  Qenava  in  ;  two  English  translations,  the 
■— aond  by  l^lor  in  1712;  tmillationaailao  intoOemuw, 
Buteh.  and  nodoni  -  Qreak) ;  Cmmmtkme  QMUmtee,  daiu 
■Ut^tlU*  i9»  jjttiM  J"  VitM  de  la  Seligum  tt  de  la  SloroU  i{e 
^eneCknd  (1676, jmd  freqavntly);  Traiii  Aela  Nature  etde 
ia  Oraee,  1680;  MtdtiaHont  ChfttienKet  el  MAtapkyaiqua, 
tBB$;  Traiti  -de  la  Momh,  1684;  seroral  polemical  worhs 
jti^dwt  Arnaold  ftta  1684  to  1688 ;  'AOrefMM  Mr  la  MHa- 
^yrifMtff  lalAdtifffaa,  1688;  TreiUdBPAwtourdeJ>ien,lfiSf7; 
BMtretim  m  FkUMOflu  OkriiUa  et  d'lm  Pkiioe^te  Ckmaia 
Mr  rtaitlmi*  et  la  natmre.  de  Dieu,  1708 ;  MflexwM  mr  la  PrS- 
Motion  PkyaigiM,  1716.  A  oonTenient  edition  of  the  (Ettmra 
AoMm  4e  XaUbnmelie,  in  two  volumes,  with  an  intioduc- 
-tton,  was  pabUahfld  by  Jnlea  Simon  ia  184S. 

XIlBR  KOTLA,  a  native  state  in  the  Punjab, 
India,  ritnat«d  between  SO"  24''  and  30"  41'  N.  lat, 
•ad  between  76"  42^  and  75°  &r  \b''  £.  long.,  with  an 
tstinnstr*  am  of  165  sqture  xulfls,  and  an  estimated 


population  of  91»fi60.  The  cfaLef  products  an  cottoDt 
sugar,  «iu«m,  aoisfwid,  tobacco. _f»riie,  and  fsrmx. 
The  nosa  revenue  is  £/2&,Wd2.  The  wamfAi  CKeceisw 
eompjots  jurisdiction,  Aod  jsceiv«8  a  oompenaation  of 
£250  f)or  Anoum  in  peri>eUujty  from  (the  Biu^^  <G«>y- 
emiMBtv  -on  aeoouot  of  lues  of  m«D»e  avtufvi  by  tb« 
aboltbion  of  customs  duties.  Mtiv  KotU  t^il  ii 
situalod  30  uilee  south  of  Ludhi&iuL 

Tlie  naw^b  or  chief  is  of  AfgL^  ^^^^vA ;  his  Auoily 
arigin&Uy  eamo  front  OibuJ,  and  o««upiod  jpoaiUoss  fti  %rvB\ 
i»  iMflutftl  wulor  tho  Wiijfb«l  empocors.  Xb«y  gradually 
tMcame  iatjkpwiduat  as  the  Mughal  empirceaak  JaUi  decay 
in  tlie  cojireo  of  the  Idth  ceutury.  In  Q^vifi^I  Lake's  ciuq- 
puigu  a^iviost  Holkar  ia  1(^03  tbe  naw&b  of  Miller  Kotia 
sided  with  the  British.  Aftier-tbo  snbjuj^ion  acd  -fligM 
«f  HolkAT,  the  Eaglish  Ooveroiueat  eacceodcd  to  IJve  pmmr 
of  the  Iklahrattas  in  tbe  diatriQta  hetl^wn  tho  8atl^  iui4 
Uie  J\uuaa;  aod  in  1809  Ats^ rttteotioa  wios  furxiAlly  tez.- 
t«Dd«(l  to  lilfiler  £.oGla,  as  to  th«  lOlJier  ciB-SuUoJ  states 
against  the  fonii,idablo  cncroacluuents  of  Rawit  Siuh.  In 
the  ^mpAigna  of  180n,  1807,  and  1808  £a>vi  t  Sinh  had  made 
coDsidemtilo  oonqtie^  a(;roas  tho  $iitl^  ;  in  I8P8  he  marohed 
on  Mklor  i£«tla,  and  detnaaded  a  ransom  of  jE(10,000  ftwD 
tflio  mMmUi.  This  led  to  tdie  iatarfeMoco  OT  the  Bdtiab. 
iwbp  aAdMwod  «n  oltiqiatum  to  Qauji^  Siah,  dw4fir\w 
«j0T8«tlcJ  atates  to  be  undv  Acit^vb  Brotectfoo-  FinAlV  the 
t^lltof  I^ahoro  Butwiittedt  fuid  ^ejaawsb  W9s.qwsliat4^.Mi 
^Tebmary,  180Q. 

Hf  AJ.TflfiTTr,BTtTi;^,  CvjliW^  CrUILIAUUE  JA' 

HOIOHON  JDE  U72M794),  tmiiiiator  .and  aft^^nU 
oottflsel  for  ithe  ^eicRoc  luf  j^uuis  }f[yj[..,  .came  o^'  » 
iawMu  legal  fmniliy,  «ud  wasibomM  .Parie.Qp  J)oo(w 
her  Q,  J7;^.  ^e  -too  -was  destitiodior  the  le^gal  {pro- 
fession, much  to  the  surprise  of  dlawel,  :the  |i4Uiuous 
dancing  master,  who  declared  that  his  jiupil  would 
nevQT  be  able  .to  dancp  well  enough  to  be  a  mildier  or 
X,  lawyei;,  aod  muflt  therefore  be  ^a  prieai  The  young 
Jftwyer  soon  pruved  diis  ioteUeotusl  eapaaty,  whon  ihe 
was  appointed  •pMsideat  of  ^■oour.dm.aida  in  the 

fiarlenient  of  ■Pons  in  '17S0  «n  the  pimnotion  of  his 
uther  to  be  chancellor.  One  of  the  ehapcellur's  duties 
was  to  control  the  .pross,  and  this  dtt>'  was  intrusted 
to  Mflleaherbetj  hy  bts  father  during  lus  eighteen  years 
of  offige,  ftnd  brought  blm  into  oonosctioii  with  the 
public  Ihr  more  than  his  jodioial  ^notions.  To  caiuy 
it  out  efficiently  he  kept  in  oommunieation  with  the 
literary  leaders  of  Paris,  and  especially  with  Diderot, 
and  Grimm  even  goes  so  far  as  to  say  that  "  without 
the  asaistooce  .of  MaWsheirbes  the  Eneuolo^iitti^  would 
probably  pew  ,bave  been  publiahed-  '  Xhopgh  he 
jnet  wiuL  abuse  fmm  #  sidofj,  ib^  can  be  no  dot^bt 
that  it  was  tiie  eminently  judicious  manner  in  nhiqh 
he  oarried  out  lus  ofajeotiouble  duties  which  laid  the 
foundation  of  his  suuiefjiuent  ;popuJ«rity.  In  i7,71  lOe 
was  oalWd  upon  to  mix  in  .uoHtics ;  .the  ,piu:lumeiite  of 
i<'ranoe  hod  .been  diaaolvcu,  and  a  new  metliod  of  ad- 
ministering justice  devised  by  iVIaii|>0Qu,  which  .iras  in 
itMlf  comm^idableastondiifg  to  the  bct>t«or  ^pd  o^uicker 
administration  of  justice,  but  perniciuus  .as  exhibitiifg 
a  tendency'  to  OTcr-centralization,  and  abolishiug  the 
her^ilary  ^'nobility  of  tJie  rube,"  which,  with  all  its 
faults,  had  from  its  nature  uru-tjrvod  some  iudepcn- 
dence,  and  been  a  check  on  the  royal  power.  Males- 
herbes  presented  a  strong  remonstranoe  against  the 
new  ■system,  and  was. at  once  banished  tu  hi»  country 
ses^  at  tsc.  jjMcie,  to  be  rocalled,  however,  with  the  old 
parlementon  tbeacccuiop  of.Louib  2CvL,  and  to  be 
jmade-ministcr-of  tho  muuttm  (i»  rui  in  1775.  Heonly 
held  offi«e  nine  month.s,  during  which,  however,  he' 
directed  his  a'ttention  to  the  puhoe  of  the  kingdom, 
which  came  under  his  department)  and  did  much  to 
cheok  the  odious  practiee  of  issuing  lettrc*  de  carkeL 
On  retiring  from  the  ministry  with  Turgot  in  1776.  he 
btitook  himself  entirely  toa  happy  country  and  domestic 
lite.  He  had  alw^-s  been  an  emthusiastic  botanist; 
his  avenue  at  St.  Lucie  was  world  iunoua ;  he  had 
written  agmnst  Buffon  on  behalf  of  the  botanists  whom 
Buffon  had  attacked,  and  had  been  elected  a  member 
I  of  the  Academic  des  Sciences  as  far  back  aa  1750. 
1  He  was  now  elected  a  member  of  the  Academic  Fran- 
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(use,  and  everything  seemed  to  promiBe  a  quiet  and 
peaceful  old  age  spent  in  the  bosom  of  his  family  and 
oocu])ied  with  sinentific  and  literary  pursaita,  when  the 
king  in  his  difficulties  wished  for  the  support  of  his 
name,  and  summoned  hin^  bock  to  the  miniati7  io 
1787.  Again  he  held  office  but  a  short  time,  but  re- 
turned to  his  country  life  this  time  with  a  feeling  of 
insecurity  and  disauiet,  and,  as  the  troubles  in(n«ascd, 
retired  to  Switzerland.  Nevertheless,  in.  December, 
1792,  in  spite  of  the  fair  excuse  his  old  age  and  long 
retirement  would  havo  given  him,  he 'voluntarily  leit 
his  asylum  and  undertook  with  Tronchet  and  I>esize 
the  defence  of  the  kin?  before  the  convention,  and  it 
was  his  piunfiil  task  to  break  the  news  of  hi»  condem- 
nation to  the  king.  Af^r  this  effort  he  retiu  ned  once 
more  to  die  country,  but  in  December,  1793,  ho  was 
arrested  with  his  daughter,  his  son-in-law  M.  de  Ro- 
sambd,  and  his  grandchildren,  and  on  April  23,  1794, 
he  was  guillotined,  after  having  seen  all  wbom  he 
loved  in  the  world  executed  before  his  cya  for  their 
relationship  to  him.  Maletiherbes  is  one  of  the  sweets 
est  characters  of  the  18th  century :  though  no  man  of 
action,  hardly  a  man  of  the  wond,  by  his  charity  and 
unfei^ed  goodness  he  became  one  of  the  most  popular 
men  in  France,  and  it  was  an  act  of  truest  self-devo- 
tion  in  him  to  sacrifice  himself  fur  a  king  who  htul 
done  little  or  nothing  for  bim.  With  rca.son  does  his 
statue  stand  in  the  hall  of  justice  at  Paris,  fur  he  is  the 
gTMteit  repreaentative  of  that  noble  independence 
which  should  prevent  any  thought  of  self^  when  a 
oouDsel  is  pleading  his  client's  cause,  however  perilous 
such  advooaqy  might  be. 

^ore  are  In  print  aovera]  seientifleworkiof  BfalflBhwbflB 
of  Tarylog  value,  of  which  the  most  interestiag  is  his  Ob- 
»&natioHa  Mur  Buffon  et  DaubeHloti,  written  when  ho  was 
▼ery  yoong,  and  pDblished  with  a  uotice  by  Abeillo  in  17&8. 
There  eziil  also  his  Mimoire  pour  LouU  XVI.,  his  JSmoire 
mtr  Im  MtrU  de  la  pna$6,  pnbluhed  1809,  and  extracts  rroni 
his  remonstianoes,  publishod  ai  (Euvru  diome$  de  MaUsherbet 
in  1800.  Forhis  Jifa  should  be  read  the  Notice  HUlorique 
ot  Dnbols,  the  Stone  hittorique  of  Oaillard,  and  the  inter- 
esting Euai,  in  2  vols.,  1316,  of  Boissy  d'Anglas.  There 
am  also  many  ^logea  on  him  in  print,  of  which  the  best 
known  is  Uiat  of  H.  Dnpin,  which  is  interestingly  reviewed 
with  much  light  on  Ualesherfaes's  control  of  the  press  by 
Sainte-Benve  in  tlie  second  volnme  of  the  CmueriM  du 
LumlL 

MALHERBE,  Francois  de  (1555-1628),  poet, 
(iritio,  and  translator,  was  bom  at  Caen  in  1555.  His 
famitv  was  of  some  positidu,  though  it  seems  not  to 
have  been  able  to  estaolish  to  the  satisfaction  of  heralds 
the  claims  which  it  made  to  nobility  older  than  the 
16th  century.  The  poet  was  the  eldest  son  of  another 
FrauQois  de  Malherbe,  conseiller  dn  roi  in  the  uiagis- 
tiacy  of  Caen.  He  himself  was  elaborately  educated 
at  Caen,  at  Paris,  at  Heidelberg,  and  at  Basel.  At 
the  of  twmty-one  he  entered  the  household  of 
Henn  d'AngoulSme.  grand  prior  of  France,  the  natural 
eon  of  Henry  II.  lie  served  this  prince  as  secretary 
in  Provenoe,  and  married  there  in  1581.  It  soems 
that  he  wrote  verses  at  this  period,  but,  to  judge  from 
a  quotation  of  Tallemant  dcs  K^aux,  they  must  have 
been  very  bad  ones.  His  patron  died  when  Malherbe 
was  on  a  visit  in  his  native  province,  and  for  a  time 
he  hod  no  particular  employment,  though  by  some 
servile  verses  he  obtained  a  considmble  gift  of  money 
from  Henry  III.,  whom  he  afierwards  libelled.  He 
lived  partly  tn  Provence  and  partly  in,  Normandy  for 
man^  yean  after  this  event ;  but  vei^  little  is  known 
of  hu  life  daring  this  period.  It  was  m  the  year  part- 
ing the  twoeenturiea  (1600)  Uiat  he  presented  to  Marie 
de-  Meilid  the  first  of  his  remarkable  i)oems.  But 
four  or  five  years  more  passed  before  his  fortune, 
which  had  hitherto  been  indifferent,  turned.  He  was 
presented  by  his  countryman,  the  cardin:i1  du  Perron, 
to  Henry  IV. ;  and,  though  that  economical  prince  did 
not  at  first  show  any  great  eagerness  to  entertain  the 
poet,  he  was  at  last  sumniuned  to  court  and  endowed 
after  one  fashion  or  another.    His  father  died  in  1606, 


and  he  came  into  his  inheritance.  From  this  time  for- 
ward he  lived  at  court,  corresponding  affecttonateljr 
with  his  wife,  but  seeing  her  only  twice  in  some  twenty 
years,  E[is  old  age  was  saddened  by  a  great  misfor- 
tune. !ffisBon,  Hare  Antoine,  ayoungmau  ofprmniae, 
perished  in  one  of  the  frivolous  but  desperate  duclt 
which,  common  at  all  periods  of  French  history^  were 
never  more  frivolous  or  more  desperate  than  in  ^e 
I6th  ^d  in  the  early  I7th  centuries.  Marc  Antoine 
de  Malherbe  fell  in  162t.  His  father  used  his  utmost 
infiueuce  to  have  the  guilty  pardes  (for  more  than  one 
were  concerned,  and  there  are  grounds  for  thinking 
that  it  was  not  a  fair  duel)  brought  to  justice.  But  he 
died  before  the  suit  was  decided  (it  is  said  in  conse- 
quence of  disease  caught  at  the  camp  of  Ija  Kochelle, 
whither  he  had  gone  to  petition  the  king),  at  Paris, 
on  the  16th  of  October,  1628,  at  the  a^e  of  seventy- 
three. 

The  personal  character  of  Malherbe  was  far  from 
amiable.  He  was  an  obstinate  solicitor  of  favors  fh>m 
the  great,  a  morose  and  bearish  companion  to  his 
equals,  a  loose  liver  at  a  time  of  Ufe  when  loose  living 
is  especially  unbecoming  if  not  espedally  blamable,  a 
jealous  and  unfur  critic ;  but  he  exercised  a  great  and 
enduring  effect  upon  French  literature,  though  by  no 
means  a  wholly  beneficial  one.  The  lines  of  Boucau 
beginning  Ei^fin  Malherbe  vint  are  rendered  only  par- 
tially applicable  by  the  extraordinary  ignorance  of 
older  French  poetry  which  diBtanguiahod  that  poremp- 
toiycritio.  But  the  good  aa  well  as  bad  udc  of  Mu- 
herbe's  theory  and  practice  is  exeellently  described  by 
his  contemporary  and  superior  Regnier,  who  was  ani- 
mated against  him,  not  merely  by  reason  of  his  own 
devotion  to  Ronsard.  but  because  of  a  brutal  act  of 
disoourtev  of  which  Malherbe  hod  been  guilty  towards 
Brier's  uncle  Desportes.   These  are  ^e  lines  :— 

"  Co  pendant  lent  uvoir  ne  s'^tend  nnllement 
Qu'a  r^fcrattcr  an  mot  doateuse  au  Jugement, 
Prendro  tmrile  qu'an  qui  ne  beurte  ane  diphthongos, 
Epicr  ai  dca  wn  la  rime  est  br^ve  ou  longue, 
oil  bicii  si  lu  A'oyello  k  I'autre  s'aniBSont 
Ne  reud  point  &  I'orcille  nu  vera  trop  laDgalasant. 

<7cst  proser  de  la  rime  et  rimer  de  ia  prose." 

This  is  perfectly  true,  and  &om  the  time  of  Malherbe 
dates  that  great  and  deplorable  fatting  off  of  French 
poetry  in  its  more  poetic  qualities,  which  was  not 
mado^ood  till  1830.  Nevertheless  the  critical  and  re- 
straining tendency  of  Malherbe  was  not  ill  in  place 
after  the  luxuriant  importation  and  innovation  oi  the 
Pliiade,  and  if  he  had  confined  himself  to  preaching 
greater  technical  perfection,  instead  of  superciliously 
striking  his  pen  through  the  great  works  of^ his  prede- 
cessors, ho  would  have  desen-ed  wholly  well  As  it 
was  his  reforms  helped  to  elaborate  the  kind  of  veree 
necessary  for  the  classical  tragedy,  and  that  is  the 
most  that  can  be  said  for  him.  His  own  poetical  woric 
is  scanty  in  amount,  and  for  the  most  part  frigid  and 
devoid  of  inspiration.  The  beauUfuI  Consolatiott  A  Du 
PerrieTf  in  which  occurs  the  famous  line — 

Et,  rose,  die  »  vfica  ce  qae  vivcut  les  roses — 

I  the  odes  to  Marie  do'  Medic!  and  to  Louis  XIII.,  and 
!  a  few  other  pieces  comprise  all  that  is  really  wurth  re- 
I  niembering  of  him.  His  prose  work  is  much  more 
!  abundant,  not  less  remarkable  for  care  as  to  i^tylc  and- 
lexpr^ion,  and  of  greater  poffltive  value.  It  consist* 
i  of  some  translations  of  Livy  and  Seneca,  »id  of  a  very 
I  large  number  of  interesting  and  admirably  written  let- 
:  tcrs,  many  of  which  are  addTossod  to  Feiresc,  the  man 
'  of  science  of  wbom  Gosscndi  has  left  a  delightful  Latin 
:  life.  It  contains  also  a  most  curious  commentary  on 
'  Desportcs,  in  which  Malherbe's  minute  and  carping 
style  of  verbal  criticism  is  displayed  on  Uie  great  scale. 

,    The  chief  Mtthdrities  for  the  blograpfajr  of  Malherbe  ate 

I  the  Vie  lie  MaOurbe  of  hts  friend  and  pnpil  Rarnii,  and  the 
:  lonfc  HiMtorietle  which  Tallemant  des  R(aiiz  has  devoted  to 
'  him.  The  standanl  edition  is  the  admirable  one  of  H. 
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Ladovic  Lalanno,  5  ;ola.,  Piuu,  1663-60.  Of  tha  poeniB 
mlj,  iheru  is  »u  ezeelleatuid  handBonw  little  inue  in  tho 
MmmUc  CotUetuM  Jannet,  Puis.  1874.  (G.  8A.) 

MALINES.   S«  Mechli.v. 

MALLANW^N,  a  town  in  IlurJui  tllslnct,  Oudh, 
India,  utuated  on  the  Hardoi  and  Unas  road,  in 
ar*  ar  lO"  N.  lat  and  80°  11'  30''  K.  long.,  with  a 
population  in  1S69  of  11,670.  Under  native  rule  the 
town  possessed  considerable  political  imporUmoc,  and 
■pon  the  British  annexation  of  Oudh  it  was  selected 
as  the  civil  headc^uarters  of  the  district,  but  was  aban- 
doned in  favor  ot  Hardoi  town  on  the  reoccupation  of 
the  province  after  the  mutiny.  The  town  has  now  but 
little  tnde,  and  a  deserted  indigo  factory  occupies  the 
site  the  old  SxA  Saltpetre  and  bran  utenuls  are 
■wQu&ctured. 

MALLEMUCK,  from  the  Oerman  rendering  of  the 
Dutch  MaUemugfje  (which  originally  meant  small  flics 
or  midges  that  nutdly  whirl  round  a  light),  a  name 
given  by  the  early  Dutch  Arctio  voyagers  to  the  Fcl- 
uar(voL  ix.,  p.  716*),  of  which  the  English  form  is 
nowadays  most  commonly  applied  by  our  sailors  to  the 
smaller  Albalroses,  of  about  the  size  of  a  GtK»e,  met 
with  in  the  Southern  Ocean — oormpted  into  "Molly 
Mawk,"  or  otherwise  modified.  There  is  some  differ- 
ence of  opinion  as  to  the  number  of  species  of  small 
Albatroecs  and  it  is  unfortunate  that  the  results  of  the 
voyage  oi  the  Challenger"  do  not  dear  up  the 
doubts  that  have  been  expressed.  Three  species  have 
been  described  and  figmea,  the  Dhmedea  mdaiwphryM 
and  D.  chlororhjfnmia  far  a  long  while,  while  the 
third,  D.  cuimtnata,  was  discriminated  by  Gould 
(iVoc  Zool  5octe^,  1843,  p.  107),  who  has  stated 
that  the  difference  between  it  and  the  second  is  so  ap- 
parent that  he  had  no  difficulty  in  distinguishing  them 
on  the  wing.  Captain  Hutton,  on  the  other  hand 
1865,  p.  283),  considers  all  three  to  be  specifi- 
oally  identical.  Others,  as  appears  by  the  Report  on 
the  Birds  of  the  "Challenger  '  voyage  (pi).  148,  149), 
while  regarding  i?.  niclanophrys  aa  di}<tinct,  would 
seem  to  unite  J),  culminata  with  D,  chhrorhynchua. 
The  first  of  these  Inrds.  at^s  Could,  is  the  oommonest 
species  of  Albatios  inhabiting  the  Southern  Ocean, 
and  its  gr^arious  habits  uid  Imuiliar  disposition  make 
it  well  known  to  every  vo>-agcr  to  or  fi-om  Australia, 
fur  it  is  equally  common  in  tho  Atlantic  as  well  aa  the 
l^ocific.  The  back,  wings,  and  tail  are  of  a  blackish- 
gray,  but  all  the  ro&t  of  the  plumage  is  white,  except 
a  duskv  superciliary  streak,  whence  its  name  of  Block- 
browed  Albatroe,  aa  also  its  scientific  epithet,  arc 
taken.  The  bill  of  the  adult  is  of  an  ochrcous-ycllow, 
while  that  of  the  young  is  dark.  Tliis  species  (sup- 
posing it  to  be  one)  is  said  to  breed  on  tlio  Falkhuid 
Isknus  and  on  Tristan  da  Cunha,  but  the  latter 
locality  seems  questionable,  for,  according  to  Carmi- 
ehael  \Trun».  Linn.  Soc,  zii.  p.  490),  V.  ddororh/n- 
dU«  is  the  bird  of  this  group  thei-o  found ;  while  l^ro- ; 
fesnr  MoBeley  (JVbfM  of  a  Natuntluit,  p.  130)  calls  it] 
D.  a^ntuata,'  Whatever  it  may  be,  .the  excellent 
obBorver  just  named  describes  it  as  making  a  c^'lindri- 
eal  nest  of  grass,  sedge,  and  clay,  with  a  shallow  basin  ; 
atop  and  an  overhanging  rim — the  whole  being  about  | 
14  mches  in  diameter  and  lU  in  height  Tlie  bird  lays  ' 
a  single  white  egg,  which  is  held  in  a  sort  of_  pouch 
formed  by  the  skin  of  the  abdomen,  while  she  is  inculKa- 
tang.  A  few  other  details  are  given  by  him,  but  liis  visit  | 
was  too  htirried  to  enable  him  to  ascertain  the  more  im-  \ 
portant  and  interesting  points  in  the  economy  of  this  Al-  j 

1  It  WH  there  emiMoaalr  rtttcd  tlut  XalUmuet  wu  a  Dutch  i 
word,  which  U  Ii  not ;  and  tbe  correct  German  fonn,  m  glwn  bj 
Rldericb  ilmrtxiu  {!^>iUi)ergiaeheoder  OroeiUandisclu  ReUe  Beaehnt- 
bmg,  HamliurK,  167o,  4to,  p.  68),  U  Mallemtidce.  The  anonymous 
tn^latlon  of  tnU  voytga  under  the  UUe  of  An  AeeomU  tevmU 
late  Vofofa  and  Diaoaverie$  to  the  South  atut  yinih,  publubcd  in 
London  In  16M  (p.  93),  wu  probabi?  the  means  or  the  name  be- , 
eomlng  known  to  Ray,  in  whoee  SgnoptU  metJtodiea  Avium,  pub- : 
Uabed  in  i;.l3,  it  appeara  (p.  180)  84  JTabmudb,  and  thereafter  kept 
to  place  In  Englkb  ornithological  works.  I 

■  Hr.  Sclater  with  commendable  caution  UBlgni  no  ipecUle 
■■me  to  Uie  mx  of  th*  Dkmedea  found  breeding  on  this  island 
and  to  nelglww  (Aqiert,  afe.,  nt  wpra,  p.  lU). 
VOU  XT.-7M 


batros  which  were  neglected  bv  his  predecessor,  Car 
michaet,  during  his  four  months'  sojourn  in  1816-17. 
D.  culminata  is  said  bv  Gould  to  be  more  pleotifal  in 
tho  Australian  seas  tnan  elsewhere,  numbers  coming 
under  hia  notice  between  Launcraton  and  Adelaide, 
and  being  also  frequently  obaerved  hjr  him  between 
Sydnev  and  the  northern  extremity  oi  Now  Zealand, 
aa  weD  as  in  the  same  latitude  of  the  Indian  Ocean. 
He  deacribea  its  bill  as  havingthe  grayish-yellow  ridge 
broad  and  flat,  white  that  of  i>.  ddororkwichut  is  lat- 
erally comprcasod  and  the  ridge  round.  All  these 
birds  seem  to  have  much  the  same  haluts.    (a.  n.  ) 

MALLET,  Path.  Henbi  0730-1807),  bom  in 
Geneva  in  1730,  and  educated  Uiere,  bocomo  tutor  in 
the  family  of  tne  count  of  Calenherg  in  Saxony.  In 
1752  he  was  appointed  professor  of  belles  lettrcsto  the 
academy  at  Copenhagen,  but  aa  the  French  language 
was  then  little  known  in  Denmark  he  had  but  few  Htu- 
dents.  He  was  naturally  attracted  to  the  study  of  the 
ancient  literature  and  history  of  his  adopted  country, 
and  in  1755  he  published  the  first  fnuta  of  his  re- 
searchea,  under  the  title — Introduction  d  Vhixtoire  de 
Daitemarck  Von  traite  de  la  religion^  dex  moeur$. 
de»  lots,  et  dea  vmget  det  andau  Danois.  A  second 
part  woa  issued  in  1756,  more  particularly  relating  to 
the  andent  litoratore  of  the  country,  and  bearing  the 
tit]&—JHottV7neut»  de  la  mj/thologie  etdela  poette  de$ 
Celta^  et  particuliiremmt  det  ancient  Scandtnaven. 
In  the  same  ^ear  a  translation  of  the  work  appe^^d  in 
Danish.  This  is  the  work  b^  which  the  author  is  best 
known  in  Britain.  Though  intended  only  aa  a  prelim- 
inary dissertation  to  tho  formal  history  of  Denmark,  by 
which  it  was  followed,  it  has  all  the  merits  of  an  indc* 
pendent  work,  complete  in  itself,  and  presenting  a 
general  view  of  tho  civilization  and  ,culture,  religion 
and  customs,  of  the  Scandinavian  nations.  A  transla- 
tion into  English,  with  notes  and  preface^  by  Bishop 
Percy,  was  issued  in  1770  under  the  title  of  Northern 
Antigvitiet  (repuUished  with  additions  in  1847).  It 
hod  A  wide  circulation,  and  attracted  much  attention 
on  aooount  of  its  being  the  first  (though  a  verv  defec- 
tive) translation  into  French  of  the  Lddn.  Mallet's 
dissertations  and  notes  are  vitiated  by  untenable  theories 
as  to  tho  racial  affinities  of  the  early  inhabitants  of 
Scandinavia ;  but,  judged  by  the  stanclards  of  it^  time, 
his  work  was  of  great  merit  and  usefulness.  '  Its  publi- 
cation attracted  the  notice  of  the  king  to  its  author, 
and  he  was  chosen  as  preceptor  of  the  prince  of  Den- 
mark. In  1760  he  returned  to  Geneva,  and  bccauio 
professor  of  histoty  in  his  native  city.  While  there  he 
was  requested  by  the  czarina  to  undertake  the  educa- 
tion of  the  hor-apparent  of  Rusua  (aflerwards  the 
Czar  Paul  I.),  but  declined  the  honor.  An  invitation 
more  congenial  to  his  tastes  led  to  his  aocompanying 
Lord  Mountstuart  in  his  tnvela  throush  Italy  and  thenoo 
to  England,  where  he  was  presentea  at  court  and  oou- 
missioncd  to  write  the  history  of  the  house  of  Bruns- 
wick. Ho  had  previously  received  a  similar  commis- 
sion from  the  landgrave  of  Hesse-Cassel  for  tlie  pre- 
paration of  a  history  of  tho  house  of  Hesse,  and  both 
works  were  couiijletcd  in  1785.  The  quietudeof  a  lite- 
rary life  was  rudely  bnikcn  by  the  shock  of  the  Revo- 
lution, to  which  he  w:is  openly  hostile.  His  leanings 
to  the  unpopular  side  were  so  obnoxious  to  his  fdlow- 
citizcns  that  he  was  obliged  to  quit  his  native  country 
in  1792,  and  remained  in  exile  till  1801.  He  died  at 
Geneva,  8th  Februarj',  1S07. 

A  memoir  of  his  life  and  writings  hy  Simonde  Sismondl 
was  publitihcd  at  Uuncva,  in  1807.  Besides  the  /nlrottuctiofi 
to  the  Ilittory  of  DttiMark,  his  principal  works  are — ffUtoir* 
de  Danemarek,  3  vols.,  Copenhagen,  1758-77 ;  Uiatoirc  de  la 
maiton  de  Ilenf,  4.  vols.,  1767-85 ;  Ilistoire  de  ta  namn  il« 
Srwtnri^  4  vols.,  1767-85 ;  Hiatmre  de  'la  nauen  et  det  (tatt 
de  MeektMHboiirt,  17W;  HiMein  dM  AritMa  on  Hebttiau,  4 
vols.,  Qeneva,  1803 ;  .Obtoin  de  U  UfM  ManaMiqM,  1806. 

MALLOW,  botanically  Mahn,  the  typical  genus  of 
Midmeece,  embracing  about  sixteen  species  ot  annual 
and  perenniid  herbaceous  plants,  widely  distributed 
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througlioafc  the  northern  hQmi^)here.   The  mallowB ' 
pooetB  Uie  renilbrm  0D&«elled  anthers  wbidi  distia- 1 
guish  tike  MalvaceoB  from  all  oth^  dlchliuuydeous  exo-  { 
gfiUB.   The  petab  also  ace  united  by  their  base  to  the 
tube  ibrmed  by  the  coalesced  filameiita  of  tlie  stamena.  i 
The«{»e<aal  charactexB  which  separate  thegeoaa  J/o^a  | 
from  others  most  oearly  allied  to  it  are  the  iovolwn, 
wnsiatiiig  of  a  row  of  three  separate  bracta  attached : 
to  Ihfl  lower  part  of  lihe  true  oUyx,  and  the  numerous  | 
angle^eeded  carpek  disposed  is  a  circle  around  a  cen-  i 
tralaxia,  from  voicb  they  become  detached  when  npe. ' 
Tlie  flowers  are  mostly  wDite  or  pinkish,  never  yellow,  | 
tlie  leares  nHhate-TeiDed,  sad  more  or  leas  lobed  orcut. ' 
Three  speciesare  oatiTeB  of  Britain.    The  musk  mal- 
low {Maha  motcJuita)  is  a  pereDnial  herb  with  tive- 
partite,  deefjy-cutksaves,  and  large  roae-coloFed  flowers 
dmitered  together  at  tihe  ends  of  the  branched  stems, . 
■ndis&undgrowiagaloiwhedgesaadbonleraoffields, ' 
UosBHoing  in  July  and  Auxubl   It  owflt  ItB  name  to  i 
siliaht  muskj.odor  diffuaed  by  tha  plant  in  warm  dry  I 
weattter  when  it  is  kept  in  a  confined  situation.   The  I 
lOUod-leaTed  mallow  (ISaloa  rotundifitHa)  is  a  creep- 1 
jog  annual,  growiqg  ia  waste  sandy  [uaees,  with  round- ' 
isn  serrate  ImTes  and  amall  pioki^- white  ficwers  pro- 
duced in  the  axils  of  the  leaves  from  June  to  Septum- 
W.   It  is  common  throi^hout  Europe  and  the  north 
of  Afiica,  extending  to  western  Asia.  The  common 
maJW  iMalva  ^Ivairis),  the  Tuawe  of  the  Frcodi,  is 
an  erect  biemiial  plant  with  loo^-stalked  roundish-angv- 
Ur  jmate  leaT^  and  conspicuous  axi]laT>'  reddish- 
pnqA  flowers,  uoBsoming  from  May  to  oeptember. 

most  plutB  of  Uie  order  it  ahoimds  in  miuulage, 
and  henoe  ibrma  a  &vorite  dcmiestic  remedy  tor  (xida 
and  various  otiier  complaints  affecting  the  raucouamem- 
hnua.  Tb»  aniline  called  mauve  derives  itt  name 
from  its  resemblance  to  tbe  color  of  this  plant 

Tbe  manhnallow  (MOamtfi^malU),  tike  gwtwmmt  of  tbe 
Fwmibf  befoDgs-to  another  feou  haring  an  iBVoIvaenf 
aomerMiB  Inacta.   It  i>  a  native  of  maabj  ground  nwr 
ttM  sea  or  in  the  neighborhood  of  sallno  ninngs.    It  ia  an 
exect  perennial  herb,  with  ■omewhat  woodjstemB,  relvetr, 
vrate,  aeote,  nneqnallj  Mrrate  leaves,  and  delicate  ptnV : 
•bowy  flowers  blMnaiag  from  July  to  Sopteraber.  Tito 
flowera  are  asdd  t»  yield  a  good  deal  of  honey  to  bees.  Hie 
nrat  Ib  used  in  medicine  as  a  demulcent,  on  acoonnt  of  its  ; 
oontaining  mofe  mucUa^  than  the  conunon  mallow.   It  ia : 
sapposed  to  form  a  chief  Ingredient  in  the  wcll-^nown 
pAle  de  gwnawie  loeengea.   The  marsh  mallow  14  remark- 
able for  containing  asparaein,  Ci  Hi  Kj  Os  Bi  O,  whlrb,  if 
the  root  be  long  kept  in  a  damp  place,  disappean,  bstyric 
aoid  belag  developed.  The  root  also  oontaiue  about  25  per 
oeaL  of  starch  and  the  nme  quantity  of  muciisige,  which 
differs  from  that  of  gnm  arable  in  cmtain  iag  one  owtecule  ' 
lass  of  water  and  in  baiiig  precipitated  by  neutral  acetMte ' 
of  lead.  Hie  marsh  mallow  is  br  more  largely  used  on  the 
Omtlnent  than  in  England. 

The  mallow  of  Scriptare,  Job  xxx.  4,  baa  been  aametlmee 
ideatiAed  with  Jew's  mallow  (CbroWnwaHferitM),  batXMie 
plaaaibly  (the  word  tyho  tmi^ylng  a  laliDe  plant)  with 
^(rtptac  RaSmm,  or  aeaotache.  In  Syria  the  HoHmut  wbb 
atUl  known  Ict  the  name  JKoIM^  in  the  time  of  Ibo  Beilar. 
fiee  Bodhart,  ifimu.,  UL  16. 

HALLOW,amniicipalandparliamcQtAryborough, ' 
maikettuwn,  and  watermg^lace  in  the  county  of  Cork, 
IreUnd,  is  situated  on  theBlackwater,  ]5i>  miles  south- 
west from  Dublin,  and  20  north  from  Cork.  The  town . 
owes  ita  prosperity  to  ite  beautiful  situation  In  a  fine 
valley  surrounded  oy  mountains,  and  to  its  tepid  min- 
eral spring,  which  is  very  efficacious  for  geaeral  debility 
and  for  scorbutic  and  consumptive  -  complaints.  A 
epa-house  with  pump-rotHO  aod  batlis  was  erected  in 
1828.  Besides  the  parish  church  in  the  lAter  English 
style,  erected  in  1818,  the  prindpal  buildings  of  the 
town  are  the  court-house,  uie  work-house  and  infir- 
mary, and  the  IxideweU.  There  are  a  manuBwtory  of 
minenl  water,  a  condensed-milk  manufactory,  com- ' 
mitts,  and  tanneries.  Mallow  received  a  charter  of  in- 
corporation from  James  I.  The  population  of  the 
borough  in  1871  was  4165,  and  in  ISbl  it  was  4437. 

MALM  fiSBUBY,  a  parliamentary  borough  and 


maricet-town  o£  Wilts,  En^and.  is  finely  utuated  on 
an  emiiMoee  almost  suzTOUBdea  hf  the  Lower  Avon, 
and  on  a  brunch  of  tbe  Greet  Western  Railway,  92 
miles  west  of  London.  Of  the  Benedictine hooae  much 
was  founded  in  the  7th  centorf ,  wid  in  the  KWa  of 
Edward  III.  rose  to  the  dimity  or  a  mitred  alAwy,  Ettie 
more  than  tlie  nave  and  side  aisles  of  the  conventBil 
dnmA  now  remain ;  thm  at  the  disscAntian  was  changed 
into  a  parish  church,  instead  ef  the  old  church  <^ 
St.  Paul's.  I%ere  are  a  town-haR,  national  and  en- 
dowed schools,  and  several  almshouses.  In  the  mm- 
ketrplacc  there  is  a  richly  omiunented  octagonal  cross 
STOposed  tc  date  from  the  reign  of  Henir  VlII.  TV 
industries  include  the  mantifacture  of  ribboDfl  and  p3- 
low  lace,  brewing,  andtamiitjg.  The  population  of  the 
town  in  1871  was  3142,  and  of  the  pailiamentajy  bor- 
ouf;h  (which  comprises  an  area  of  2J,772  acne,  mostly 
rnral)  6S7d.  In  1881  the  numben  were  3138  and  6866. 

Ualmesbuiy  is  sappessd  to  have  baea  a  &itiih  tow&,aad 
also  a  JBoman  sBttlemeoL  Acaatteia  known  to  bave  ex- 
isted fhara  as  eariy  as  the  7th  eentiuy,  at  which  time  the 
monastery  wns  also  fbanded.  It  Nceived  its  fitet  (dwrwr 
from  Edward  tbe  Elder,  wliiok  waaeeaAnDaA  by  AttwlstaoL 
The  AMxttsr  gmnted  to  It  by  CharlsB  L  has  nnAiwrnimm 
varioiiB  ModMasiti<lwa,«ada*fWBPtitiswwBabyaSJgh 
steward,  an  aldemaa,  and  tMlve  capital  bargesHa.  Fnaa 
the  reign  of  Edward  L  tbe  town  sent  two  monbemte  parlia- 
ment ;  since  the  Beform  Act  of  1833  it  has  retom^  only 
<mo.  Daring  the  eWH  war  It  was  twice  cutnmd  by  the 
parliameDtanaBB  andence  by  thermlists.  kalvesbwy  k 
tbeUithHaeaaf  tbephilaaapkw  itebbaa.  AtbaMan  was 
bariad  at  Ifilmiisbaif  batthe  GatUBOSMRr  tai  t^nliail* 
called  his  tomb  ^t«&am  tbe  letbasabuy. 

MALMESBUBT*  Jaices  Habsi^  KutL  or 
(174&-1820),  the  boatrkncrwn  Eai^tfih  diplomatist  nf 
the  latter  half  of  the  18th  oentnry,  was  bom  at 
Ba&bniy  on  April  21,  1746.  Ho  was  the  son  of 
James  Hartiis  {q.v.),  ^  autjior  of  iierm<«,  and, 
what  was  important  far  has  son's  fntnre  success,  M.P. 
for  Christcbnn^i,  a  lord  of  the  treasury  under  George 
Gnnivinc  (1763-65),  and  comptroller  to  the  queen 
0774-80).  Educated  at  Winchest«,  Oxibid,  and 
L^den,  the  younger  Harris  was  intended  fijr  diplo- 
macy. In  I7r>S  he  became  socretaTy  to  tfae  BritMi 
emtmasy  at  Madrid,  and  in  1770  he  was  left  «b  diargi 
dCaffaira  at  that  conrt  on  the  depattvre  of  Sir  Jameg 
Gray  until  the  arrival  of  George  Pitt,  afterwards  Lord 
Bi\'e^.  "This  interTa!  gave  him  his  opportonity:  he 
discovered  die  intention  of  Spain  to  attadt  the  Falk- 
land Idands,  and  was  instrmoental  in  thwarting  it  by 
putting  on  a  bold  countenance.  As  a  reward  he  wag 
appointed  minister  ad  iaterim  at  Madrid,  and  in  Janu- 
ary, 1772,  minister  plenipotentiary  to  the  court  «f 
Prussia.  His  sncceas  was  mailed,  and  in  1T7« 
he  was  transferred  to  the  oomt  of  Russia 
At  Bt.  Pctersbnrg  be  made  his  ^  reputation,  for 
he  manned  to  get  on  with  Cathoine  in  sjnte  <^ 
her  predilections  far  fVanoe,  and  steered  adrakly 
through  the  accmnnlated  diflieiiltaeg  of  the  <nt 
Armed  Neulrality.  In  1782  Sir  Jamee  Haira  <fae 
was  now  a  Knight,  of  the  Bath),  returned  home  ma. 
ifl-health,  and  was  appointed  hy  his  fnend  Fox  mia- 
ister  at  the  Hague,  an  appointment  eonfinaed  aflei 
some  delay  liy  Pitt,  which  he  took  up  in  Jrfy  17M. 
He  did  very  "great  service  in  finthering  Pitt's  jwBcyef 
maintaining  England's  influeneeoo  the  Oontinent  fay 
the  arms  of  her  allies,  and  held  the  threads  the 
diplomacy  which  ended  in  the  kinKof  Pmasia's  over^ 
throwing  the  republicui  party  in  Holland,  which  wm 
inclined  to  France,  and  re^etablishing  the  pzinoa  of 
Oiaage.  He  was  in  reeognition  of  his  servioes  oreat«d 
Lord  MalmoArary,  of  Mahnesbniy  in  the  oonoty  of 
WUtflj  and  pcmuUed  by  the  king  of  Prosma  to  bear 
the  Pmssian  eajde  on  his  arms,  and  hf  tfae  priDce  of 
Orange  to  use  his  motto  "je  mamtiendrai."  In  1780 
he  returned  to  England,  and  took  an  anxious  inteieM 
in  politics,  which  ended  in  his  seceding  from 
Whip  party  with  the  duke  of  Portland  in  1798,  in 
which  year  be  was  sent,  but  in  vun,  to  try  to  kaey 
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l^vBtta  trae  to  Uie  first  ooalition  against  Fraooe.  In 
1794  he  msBentto  Bmnawick  to  wlict  the  hand  of 
the  unfortunate  Vmnoem  Caroline  for  the  prinoe  of 
Wake,  to  marry  her  as  nroxy,  and  conduct  her  to  her 
huslwnd  in  England.  In  1796  and  1797  he  was  at 
Paxis  aad  Lille  vainly  negotiating  with  the  French  Di- 
reotwy.  After  1797  he  became  partially  deaf,  and 
quitted  diplomacy  altogether;  but  for  his  loa^  and 
«niinent  services  he  was  in  1800  created  earl  ot  Mal- 
meebuiy,  and  Viaooont  Fitzharris,  of  Heron  Court  in 
(he  nomtj  of  Hants.  He  noir  became  a  sortof  p(^ti- 
cal  Nestor,  OMBulted  on  fbragn  policy  bysuooessive 
foreign  ministers,  (rusted  by  men  of  the  most  different 
ideas  in  ptditioal  crises,  and  above  all  was  the  confi- 
dant, anafor  a  short  time  after  Pitt's  death  almost 
(he  poUtiaal  director,  of  Canning.  Younger  men 
were  also  wwit  to  go  to  him  fear  advice,  and  Lord  Pal- 
meraton  paiticulanJy,  who  was  hia  ward,  was  teuderiy 
«thiehed  to  hin,  and  owed  many  of  his  ideas  on  foreign 
poUcy  directly  to  his  teat^of;,  -  His  later  years  were 
tree  firom  noliticB,  and  (ill  his  death  in  1820  he  lived 
very  qoietiy  and  almost  forgotten.  As  a  statesnuu, 
Malm^boiy  had  an  iofloenoe  among  his  contemporaries 
which  is  aearoely  to  be  trndarstood  from  his  vritinjEs,  but 
which  must  have  owed  mocb  to  personal  charm  ofman- 
ner  and  perBnasiveness  of  tongue ;  as  a  diplomatist,  he 
seems  to  have  deserved  his  reputation,  and  shares  with 
MaoartiMiy,  Anckland,  and  Whitwoith  the  oredit  of  rais- 
iag  dii^omaojr  from  a  {Hofearion  m  whldi  only  great 
wmes  won  the  prises  to  a  career  tuning  the  path  of 
hoBOTto  alnltty. 

MalmeBhnry  did  not  poblieb  anything  himaelf,  ezoaptan 
account  of  the  Dutch  revolotion,  and  an  edition  of  his 
father's  works,  bat  hU  grandson  the  third  eul  publiahed 
tonr  volnmee  of  his  diaries  and  oorrespondenco  ftcna  1TC8- 
1807,  and  literwards  two  volames  Of  letteia  to  and  Ama  his 
fiunUy  and  &iends. 

XALMESBURT,  Wxlllui  of,  an  historical 
writer  of  the  12th  centmy,  the  date  of  whose  birth  is 
QsoaJlv  assigned  to  the  year  1095,  but  may  with  more 
piobuality  oe  daoed  some  twenty  ^oan  earlier.  It 
may  reasonably  be  eoiqeetiind  from  hu  own  statement 
("ntciuaqne  get^  san^nem  tndio"),  that  he  was 
the  son  of  a  NiHman  father  and  an  English  mother; 
be  undoubtedly  represents  the  fusion  of  the  two  races, 
ahhough  his  sympathies  as  a  writer  are  uDmistfJuibly 
on  the  side  of  the  conqoercwa.  He  reoeiv^  his  eariy 
edueation  at  the  ancient  Etenediotiae  abbey  at  Malmes- 
bmy,  asd  he  speakB  of  Aldhefaa,  lu^op  of  Sherborne, 
(Iw  gnat  beBHaetw  and  seoomi  founder  of  that  house, 
vAo  died  in  709,  as  his  "lord  and  patron,"  to  whom 
he  WBS  indebted  both  for  his  life  and  his  learning 
IG^Oa  PotU.y  sec.  273).  The  earliest  known  incident 
ID  his  personal  history  is  the  fiu^  which  he  himself 
teeords,  tiuA  he  assisted  the  abbot  Gtxilefrey  in  oolleot- 
tng  hooks  to  form  the  first  lilnary  of  the  aMje^.  Wil- 
Uam  himsdf  snbsequently  became  the  librarian,  and 
was  also  precentor  of  the  abbey;  in  1140  he  received 
the  offer  of  the  abbacy,  an  hoiior  which  he  declined, 
prohaUy  from  a  desire  to  secure  as  much  leisure  an 

rsiUe  for  stady.  In  his  later  life  he  was  honored 
tike  parUcular  friendship  of  Robert,  earl  of  (ilou- 
mter,  a  natnral  son  of  HeniyL,  anda  distingu^ed 
patron  of  learned  men  and  letten.  Inpolitics  be  was 
a  warn  partisan  of  the  empress  Matilda  against 
Stephen,  and  he  was  pnoit  at  the  oonadl  of  Win- 
«lifliter  owrened  by  her  n^portan  in  1141.  His 
death  m  ni^oaedto  have  ocmured  in  or  aAer  1142. 

Printed  Workt—WiUUtm'B  earlieet  important  work  waa  the 
Gttta  Bemm  Atujlomm,  which  he  dedicated  to  hia  piXron,  the 
•earl  of  GteiioesteT.  It  wm  originany  compluted  in  1120,  but 
cabseqnently  brought  down  to  1128.  It  exU'udo  frma  449 
XJi.  to  the  twenty-eighth  jear  of  the  reign  of  Henry  I., 
and  is  a  record  of  the  highest  valiie,  preserving  from  un- 
known sources  niuneroas  &ctfl  which  would  otlierwise  be 
Ifict  to  OB.  In  1125  William  completed  his  Geata  PoviifiaiM 
AngUmtm.  H»  himself  tella  lu  tliat  tho  production  of  this 
-work  cost  him  espt^ial  painii,  hut  tlimt  the  nuteri^  for  its 
umpoaition  was  neither  so  abaudant  nor  so  easily  zedauble 


'  to  congistoacy  as  that  for  the  Onta  Ssgum.  The  work  may 
be  regarded  as  the  main  source  for  ou  early  eooleuastloal 
history,  and  constitutes  the  basis  of  later  productions  rela- 
ting to  tho  same  subject  at  the  same  period.  It  isdivlded 
into  five  books,  the  bishope  being  grouped  under  their  re- 
pective  sees,  and  the  chief  mooasteriet  under  their  joria- 
dictton  lieiDg  abo  noticed,  sometinua  at  oooaidwaUa 
length.  The  fifth  book  is  mainly  oocopied  by  the  li£a  of  St. 
AidJiolm,  and  Includes  numerous  details  of  interest  ao* 
given  in  the  earlier  life  by  Faricins.  'The  Qaaia  JPouHfiam 
is  likewise  brought  by  fnrther  additions  down  to  the  year 
1140.  William's  last  work  was  a  continuation  of  the  Getta 
Regwm  under  the  title  of  IfMoria  ^«mUa.  It  eondodes 
abruptly  with  the  e«c^>eof  Matilda  from  Oxford  wheu  be- 
sieged there  by  Stephen  in  II42,  and  the  manner  of  its  ter- 
mination Boggests  that  the  uarrativa  was  broken  off*  by  tha 
death  of  tho  writer.  Like  the  Qaia  Rtgvm,  the  jfirtwis 
is  dedicated  to  tha  duke  of  Gloucester,  whose  doings  in  be- 
half of  his  sister  Matilda  are  dcecribed  in  such  a  war  as  to 
make  him  iu  a  great  measure  the  central  figure  of  tha 
narrative.  Other  printed  writings  of  William  are  an  ao- 
count  of  the  church  of  Olastoabury  (included  along  wit^ 
the  liie  of  St  Aldhelm  in  Gale's  Berifloru  XV.),  and  a  Ufc 
of  SL  Wttlstao,  of  which  a  oonsideraole  portion  isgivea  in 
the  second  yolane  of  Wharton's  Anglia  Sacra.  The  best 
text  of  the  Getta  Eegum  and  the  ^ritrna  NtmHa  is  that 
given  by  Sir  T.  D.  Hardy  in  tiie  edition  published  by  the 
BngUsh  Historical  Society  In  1840;  the  text  in  SavUa'a 
Benftmra  is  &alCy  in  th*  sxtrvna.  The  (htta  PmUifrnm 
was  edited  for  the  BolU  8eri««,  in  1870.  by  Mr.  IT.  E.  &  A. 
Hamilton,  &om  a  maniucxipt  which  he  was  theflndb  to 
identify  as  the  autograph  of  William  himaelt 

Esetmi  WoTk»  faprinted. — Among  these  are  Jfiroele*  of  the 
Vir^MaTy;  Miradea  of  81.  Andrew  ;  lAfe  of  St.  Dunttan a 
compend  o(  the  eoouaentM7  on  Uie  book  of  Jeremiah  at- 
tributed to  Pasebasias  Badbertu ;  an  abridgment  of  tiie 
treatise  by  AraaJarias  on  Sacred  Offiaa;  Lieu  tf  tkt  E»§luk 
Saiatt;  and  an  epitome  of  the  Siatory  «/  39ymo  •/  Flittru, 
togethsr  with  other  abridgments  or  transcripts  biatori- 
caT  and  legal  writers,— this  last  being  ao  antograph  pre* 
served  in  the  Bodleian,  where,  or  at  the  Britldi  Mussnm, 
the  other  manuscripts  are  also  to  be  found. 

Lott  IPoriba.— Among  thcpe  are  a  Life  •/  Bt.  PtttrieJi!  a 
metrical  Life  «f  St.  Mfgiom;  tbe  Mirmia  at.  Smigmu; 
and  theXiUb  CAroueIa,in  tbrae  books  (of  which  asupposad 
fragment  is  preserved  at  tbe  British  Museum,  Laosdowne 
MS.  No.  436J.  The  work  which  we  have  probably  most 
diase  to  regret  ia  tbe  lUnerartum  Johmnu  Abbatit,  or  ac- 
count of  the  jODTucy  of  John,  abbot  of  Malmesburyj  to 
Borne  in  1140.  This  was  writtern  by  WHliam  from  the  oral 
account  wfaioh  he  reoeived  £ro«  Peter  Baldwin,  Jdu'a 
companion.  A  few  extsaots  are  given  by  Lelsad  in  his 
OoiUeUutea,  iii.  272. 

Molmesbury's  merits  as  an  historiao  are  of  a  very  high 
order.  Ho  labois,  it  is  troe,  under  the  defect  of  being  but 
imperfectly  acquainted  with  English  inntitntioiu,  aud 
having  but  little  sympathy  with  tho  English  race,  while 
be  oocasioD^y  evinces  a  Norman  contempt  for  the  EogUSb 
laogvage.  His  habitual  carelessnea  in  chronolsgy  is  also 
at  times  extremely  perplexing,  aud  his  narativeof  &ets 
is  alloyed  with  romantio  details  which  serve  to  excite  dis- 
trust with  respect  to  his  geusTal  eredibilit?.  But,  notwiih- 
standing  these  faults,  he  Is  entitled  to  rank  as  an  author!^ 
(in  relation  to  the  period  of  which  he  treats)  with  Bede 
and  Mst&ew  Parts.  He  Is  again  tiie  flnt  of  mr  historical 
writers  fai  wbom  tho  critical  Csenlty  is  ta  aay  axteat  dJs- 
cemible,  and  tiw  oompansous  vhich  he  ooeasionaUy  insti- 
tates  between  two  dimreot  and  discpepant  acoouuU  of  ^ta 
same  events  form  a  ootewortiiy  feature  in  his  mnda  «f 
treatment.  The  pains  and  judgment  which  bs  emplt^  in 
the  arrangement  of  his  mateiius  are  also  often  no  mm  oon- 
Bpicooos  tAAa  his  industry  in  ssUec^ng  tiina. 

MALMO,  a  seaport-town  of  Sweden,  inferior  only 
to  Stockholm  and  Gotheubuig  in  importance,  ia  the 
capital  of  the  Via  or  province  tn  jVIalmbhue,  and  tfandl 
on  (he  eastern  shore  of  the  Sound,  opposite  Copen- 
hof^en,  from  which  it  is  16  miles  distant.  The  town, 
which  is  built  on  a  level  plain,  formerly  had  strong 
forttficationa,  of  which  all  that  now  reaniuns  is  the 
(dtadelj  where  the  earl  of  Bothwell  was  imprisoned  for 
some  time  a&er  1 573 ;  it  is  at  present  usea  as  a  house 
of  oorrci^ion.  In  the  large  central  square  (Stortorg)« 
which  is  planted  with  trees,  stands  the  towuhalLa 
In-ick  and  sandstone  structure  in  the  Benainaoce  st^w ; 
itoontuns  the  handsome  Knutsi^  or  former  oowMni 
chamber  of  the  guild  of  Canute.  The  prindpal  eocl»- 
siasucal  buildingB  an  the  ehuich  of  St.  Peter  (Petxi- 
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kfrica),  beguD  in  1319,  and  the  German  church 
(TyBkakyrka).  The  harbor  in  the  northwest  has 
recently  Decn  deepened,  and  admits  vessels  drawing  18 
feet  of  water ;  there  is  daily  oommunication  by  steamer 
wit^  Copenhagen,  and  also  at  reguUr  intervals  with 
Stookhoun,  (jk)thenbarg,  Liibeck,  etc  The  trade  of 
the  port  is  considerable,  the  exports  including  Limber, 
izoD,  tar,  oil-ctUce,  and  bones,  while  tbo  imports  con- 
nst  chiefly  of  winei  aalt-fiah,  salt  and  coal.  There  are 
a  number  of  manufactures,  that  of  gloves  being  the 
ipeoialtT.  MuImS  is  connected  with  Stockholm  by 
TaU.    Popnlatiou  in  1878,  35,036. 

IblmS  (Malmhauge,  Halmey,  Halmoye,  Malmouglie), 
■ometimec  called  "Ancona  Scanoram"  or  "  EUcnbogen," ' 
flxit  appean  in  liistor?  about  the  middle  of  the  ISth  coa- 
ttny.  Daring  the  Hsnseatic  period  It  waa  the  moat  im- 
pntut  ooiQmercial  town  on  the  Sound,  but  in  the  16th  and 
17th  eeatnriM  greatly  lost  gronnd  owing  to  tho  decay  of 
itm  herring  fisherica  wd  tho  rise  of  it«  rival  Copenhagen. 
Iti  modem  proeiwrity  is  largely  due  to  tlie  enterprise  of 
Frans  Suell,  one  of  its  mercliantfl,  who  first  conatructed  the 
harbor,  which  has  more  than  once  been  enlarged  sabse- 
fuontly.  * 

MALORY,  Sm  Thouas,  the  author  or  compiln  of 
the  Jlorte  JMrthur,  was  born  inost  probd)Iy  about  the 
rear  1430.  iVom  bu  own  wonla  ho  is  known  to  have 
been  a  knight,  and  his  description  of  himself  as  "  a  scr- 
Tant  of  Jcsu  both  day  and  night "  baa  led  to  the  infer- 
ence that  he  was  also  a  priest  On  the  authority  of 
Leland  the  anUquaiyhe  is  believed  to  have  been  a 
Welshman.  The  name  appears  in  a  variety  of  forms, 
including  those  of  Maillorio  and  Maleore.  In  the  preface 
to  the  Brst  edition  of  the  Morte  Darthur  Caxton  speaks 
of  the  work  as  printed  by  himself  "after  a  copy' unto 
mo  delivered^  which  copy  Sir  Thomas  Malorye  did  take 
out  of  certain  books  oi  French,  and  reduced  it  into 
English."  Moloiy  himself  tells  us  that  he  finished 
the  book  in  the  nmtfa  vear  of  Edward  IV.  (e.  1470). 
For  the  plaoe  of  the  MorU  Darthvrm  the  literary  hi&- 
lory  of  the  Arthurian  lorend,  see  ABTnun,  Qeoffhkt 
OP  MoNMOOTHj  Grail  (IIolt),  etc. 

MALPiaill,  Mabcello  (1628-1694),  of  Bologna, 
was  one  of  the  first  to  appur  tho  microscope  to  the 
study  of  animal  and  vegetable  structure ;  his  discove- 
riea  are  so  numerous  and  important  that  he  may  be 
considered  to  be  the  founder  of  microscopic  anatomy. 
Shortly  before  his  death,  be  drew  up  a  long  account 
of  bis  academical  and  scientific  labors,  correspondence, 
and  controversies,  and  committed  it  to  the  charge  of 
the  Royal  Society  of  London,  a  body  with  which  he 
had  been  in  intimate  relations  for  more  thaa  twenty 
yearn.  The  autobiography,  along  with  some  other 
posthumous  writings,  was  published  in  London  in 
1696,  at  the  cost  of  the  Society.  The  personal  details 
left  Dy  Malpighi  are  few  and  dry.  His  narrative  is 
mainljT  occupied  with  a  summary  of  his  sdentific  con- 
tnbutioiu  and  an  account  of  bis  relations  to  contempo- 
rary anatomistSj  and  is  entirely  without  graces  of  style 
or  elements  of  ordinary  human  interest  He  was 
bora  in  Uie  country,  about  20  miles  to  the  north  of 
Bologna,  on  tho  10th  of  March,  1628.  At  the  age  of 
seventeen  he  began  the  study  of  the  Aristotelian  phi- 
losophy, and  continued  it  for  four  years :  it  appears 
from  anotlier  statement  that  he  was  in  the  habit;  of 
amusing  himself  with  the  microscope  during  this 
period.  Owing  to  domestic  circumstances,  it  became 
necessary  for  him,  in  1649,  to  choose  a  profession,  and 
he  dect^  to  study  medicine ;  after  four  years  study  at 
Bolc^a  he  gniduatcd  there  as  doctor.  He  at  once 
appUed  to  be  admitted  to  lecture  in  the  university,  but 
it  was  not  till  after  three  years  (1656)  that  his  rer|uest 
was  granted.  A  few  months  later  he  was  apnointcd 
to  the  chair  of  theoretical  medicine  at  Pisa,  wlicrc  he 
enjoved  the  friendship  and  countenance  of  Borelli. 
At  the  end  of  four  years  he  lefl  Pisa,  on  the  ground 
•f  ill-health,  and  returned  to  Bologna.  A  call  to  be 
professor  primarins  at  Meeuna  (procured  fbr  him 
through  BorelUf  who  had  in  the  meantime  become 
professor  there)  induced  him  to  leave  Bologna  in  1G62. 


MALPiam. 

His  engagement  at  Messina  was  for  a  term  of  four 
years,  at  an  annual  stipend  of  1000  scudL  An  attempt 
wiis  made  to  retiun  him  at  Messina  beyond  that  period, 
but  his  services  were  secured  for  his  native  university, 
and  he  spent  the  next  twenty-five  years  there.  In 
Wi\,  being  then  in  his  sixty-fourth  year,  and  in  ful- 
ing  uealth,  ho  removed  to  Rome  to  become  private 
physician  to  Pope  lAnocent  XIL,  uid  be  died  there 
of  apoplex^r  three  years  later.  In  the  portrait  pre- 
fixed to  hiB  autobiography,  the  features  are  those  of 
the  phlegmatic  type.  His  addiction  to  the  microscope 
brought  him  into  cunfiict  with  the  respectabilities  of 
the  medical  prtjfession,  including  two  of  bis  culleagues 
at  Bologna,  whoso  names  have  oeen  nreserved  irom 
oblivion ;  it  was  fbit  those  who  afiected  to  watch 
over  the  future  welfare  of  medidne  that  the  study  of 
microscopic  anatomy  was  adverse  to  the  true  interests 
of  medic»l  practice,  and  that  feeling  is  said  to  have 
found  expression  in  a  duel  that  was  fought  between 
the  brother  of  iMalpighi  and  a  near  relative  of  one  of 
his  conservative  coUeagues,  in  whidi  the  latter  com- 
batant was  killed.  Amid  anoh  inddenUi  was  Uie  ftuit- 
fiil  microscopic  era  of  medical  and  biological  soience 
ushered  in. 

The  compouDd  microscope  [Invented  in  the  Nethertanda) 
had  been  used  in  Italy  (Rome)  to  study  the  parts  and  or* 
^ns  of  the  bee  as  early  as  1025,  and  it  wss  employed  by 
Halpighi  and  by  his  contemporaries  Hooke  (tmtanist)  and 
Locuwenhoek ;  the  illumination  of  the  ohJects  was  always 
direct,  the  mirror  being  a  much  later  addition,  and  the 
tube  was  of  unwieldy  length.  Owing  to  the  iiudtUi^  to 
overcome  spherical  and  chTonutlo  abemtiou  in  compoiuid 
lenses,  the  aimplo  microscope  came  again  into  common  use, 
and  continued  to  bo  the  chief  instrument  in  the  study  of 
minute  anatomy  until  the  introduction  of  flint-and'Crown 
glass  lenses  by  Gnglish  opticians  about  a  century  Inter.  It 
was  Malptghi's  practice  to  open  animals  alive,  and  some  of 
his  most  Btriklog  discoveries  were  made  under  those  eir- 
Gumstancea.  Although  Harvey  had  correctly  Inferred  the 
exiatenco  of  the  capillary  circulation,  he  hod  never  seen 
it;  it  was  reserved  for  Halpighi  tn  1661  (four  years  after 
ilarvey's  death)  to  see  for  the  first  time  the  mar\-cIlous 
spectacle  of  the  blood  couislng  Uiroogh  a  network  of  small 
tabea  oh  the  snrfhoeof  the  lung  and  of  tbedistended  urina- 
ry bladder  of  the  ^g.  We  Are  enabled  to  measure  the 
difflcuTties  of  microacopto  observation  at  the  time  by  the 
fact  that  It  took  Malpi^i  four  years  longer  to  reach  a  clear 
understanding  of  the  eorpnsclea  in  the  hug's  blood,  although 
they  are  the  parts  of  the  blood  by  which  Its  movement  in 
the  capillaries  is  made  visible,  His  discovery  of  the  cap- 
illary circulation  was  given  to  the  world  in  the  form  of  two 
lettei*  De  Pulmonilna,  addreaaod  to  Borelli,  published  at 
Bologna  in  16G1,  aud  reprinted  at  Leyden  and  other  places 
in  tbo  years  following ;  the  letters  to  Borelli  contained  also 
the  first  account  of  the  vesicular  structure  of  the  human 
lung,  and  they  mSAa  a  theory  of  respiration  for  the  first 
time  possible.  The  achievement  that  comes  next  both  in 
importance  and  in  order  of  time  was  a  demonstration  of 
the  plan  of  structure  of  secreting  glands;  ajcainst  the  cur- 
rent opinion  (revived  by  Rnysch  forty  yean  later)  that  tbo 
glandular  structure  was  essentially  Uiat  of  a  dosed  vascu- 
lar  coil  irom  which  the  secretion  exuded,  he  maint^ned 
that  the  secretion  was  formed  in  tormiual  acini  standing 
in  open  communication  with  the  ducts.  The  name  of  ICal* 
pighi  is  still  associated  with  his  discovery  of  the  soft 
or  mucous  character  of  the  lower  stratum  of  the  epi- 
dermis, of  the  vascular  coils  in  the  cortex  of  the  kidney, 
and  of  the  follicular  bodies  in  the  spleen.  He  was  the  first 
to  attempt  the  liner  anatomy  of  the  brain,  and  his  descrip- 
tions of  the  distribution  of  gray  matter  and  of  the  fibre- 
tracts  in  the  cord,  with  their  extensions  to  the  cere- 
brum and  corebeltura,  are  diatinguisbed  by  accunu7;  but 
his  microscopic  study  of  the  gray  matter  conducted  him  to 
the  opinion  that  it  was  of  a  glandular  structure  and  that  it 
secreted  the  "  vital  spirits."  At  an  early  period  he  applied 
himself  to  vegetable  histology  as  an  introduction  to  the 
more  difficult  study  of  the  animal  tissues,  and  he  was  ac- 
quainted with  tho  spiral  vessels  of  plants  in  1662.  It  was 
not  till  1(771  that  he  wrote  his  Anatoau  Ptantanm  and  sent 
it  to  the  Boyal  Society,  who  publislied  it  in  the  following 
year.  An  £nglisfa  work  under  a  similar  title  {Awlimji  tf 
Venetahlet)  had  Iwen  published  in  London  a  few  montlU 
earlier,  by  Nehemiah  Grew ;  so  that  Malpigfai's  priority  as 
a  vegetable  histologist  is  not  bo  incontestable  as  it  is  in 
animal  histology.  The  ^Mtome  PltuUantm  contained  an 
'  appendix,  (^natioM  da  «m  ineiAat»,  which  gave  an 
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aocout  (with  good  pUtei]  of  tb«  doTelopment  of  the  ohick 
(eipeciaUT  of  ue  Utor  stogee)  in  nuuk^  polnta  more  com- 
plete than  tbatqf  Hurey,  although  the  ohNrrationi  wen 
needleaalj  leawaed  in  -nam  hj  being  Joined  to  the  meta- 
physical notion  of  "  pnedelineattoa  in  the  nndeveloped 
omm.  His  work*  are — Da  pnlwumibiu:  Epistoim  dum  ad 
BarreUium,  BoloKOa,  1661  (went  thioagh  eeTeral  editloni) ; 
Epiatcba  anaiMSm  Mare.  JbMgUt  tt  Oar.  FrocamaU,  Am< 
■terdam,  1662  (<«  the  tongna,  oraln,  akin,  omen  torn,  eta.) ; 
D*  Vitecmm  Slrudurtt :  exereUatio  matomica,  London,  1660 ; 
^wiiOM  Plantanm,  cum  amendiee  oluervatumM  de  mw  mm- 
kato  co4(in«af«,  London,  1672  (other  edition*  in  1675  and 
1679);  De  StrHetnra  OUatduleutm  conj^toftatonm,  London, 
1689 ;  Opeta  v«atluima,  et  nta  a  teipto  teripta,  London,  1697 
(another  odiuon,  witli  pre&oeandadditioufl,  waa  pabliahed 
at  Amsterdam  in  1700).  An  edition  containing  all  hia 
works  except  the  last  tiro  waa  pnblisbed  in  London  in 
1687,  in  two  Tola,  folio,  with  portrait  and  platea. 

HAI£TATT-BUKBACH,  a  town  in  the  distdot 
of  Treree,  ProBsia,  is  aituated  on  tl^e  rieht  bank  of  tlie 
Smut  (SaireJ,  almost  contiguous  with  the  town  of  St. 
Johuo*  ana  se^anted  from  Saarbrttcken  by  the  river. 
It  ficB  in  the  midst  of  to  important  ooal-mining  and 
indnstrial  district,  and  is  itself  Httle  more  than  a  long 
and  narrow  row  of  manufactoriee  and  workmen's 
hooMB.  The  largest  factories  are  engaged  in  the  pro- 
dvction  iron,  steel,  and  cement,  one  iron-work  em- 
pkqring  neariy  2000  men,  and  producing  285,000  tons 
of  raw  and  manofactured  metal  annaal^.  There  is 
a  large  wharf  on  the  river  for  the  export  of  ooal.  At 
iks  oamoB  of  1880  Malstatt-Borbaoh  eontained  13,158 
inhabitants. 

Malitatt  is  of  Tery  ancieot  origin,  and  reoefTed  nraniol- 
pal  rights  in  132L  These,  h/omver,  were  afterwards  re- 
sined  to  the  newer  town  of  Saarbracken,  and  in  1818 
lulBtatt  and  Bnrbach  were  two  small  Tilh^ea  with  a  Joint 
pt^lation  of  only  822.  Aboat  the  middle  of  the  oentnry 
the  population  began  to  increase  rapidly,  in  conseqaence 
of  the  development  of  the  mining  industry  of  the  district 
and  the  extension  of  the  railway  system,  and  in  1875  tiie 
two  TlUagea  were  united  to  form  a  town.  In  1870  Malstatt- 
Borbach  was  cannonaded  by  French  troops  under  the  com- 
mand of  Napoleon  IIL 

MALT  is  the  grun  of  any  oeceal  arUfidally  |;ermi- 
nftted  so  as  to  indooe  certain  dianges  in  the  constitution 
of  the  seed,  espetnally  a  convendon  of  a  portion  of  the 
starch  into  sugar,  llie  varieties  of  grain  usually  em- 
ployed for  malting  are  bariey  and  Dare  or  bigg,'  and 
the  processes  of  preparing  the  sabstance  are  fully 
explained  under  BBEWnfO  (vol.  iv.  n.  237). 

The  specific  effect  of  the  malting  of  grun  is  to  trans- 
form the  process  of  germination  a  proportion  of  the 
■taidh  into  soluble  sugar  and  dextrin.  These  changes 
an  ^footed  the  agentgr  of  a  peculiar  nitrogenous 
ferment,  diastase,  which  exists  in  the  grain,  hut  which 
is  insnued  in  amount  during  the  germination.  The 
prodsB  ■eanenoe  of  changes,  and  the  exact  nature  of 
the  new  onemical  oompouncu  erolv^,  are  still  matten 
of  tome  doubt.  It  is  dearly  eetablislted  that  the  fer- 
■Mst  ti  barley  is  incapable  of  transforming  the  surch 
Ml  which  it  operates  entirely  into  sugar,  the  ultimate 
products  of  the  action  being  partk  dexbin  and  partly 
sogar.  The  relative  proportions  of  these  bodies  evolved 
by  fermentation  from  starch  have  been  matter  of  dis- 
pute, some  holding  that  from  three  molecules  of  starch 
there  are  evcdved  two  moleonkB  of  dextrin  and  one  of 
snnr,  whSe  Others  affirm  that  the  yield  is  two  of  sugar 
and  one  of  dextoin,  and  a  Uiird  party  hold  that  for 
cuh  molecule  of  sugar  there  is  one  of  dextein  pro- 
dnoed,  tiins : — 

Starah.  Sogar.  Dextrin. 

9ChHisO|+ HiO  =  ciHiiOs 

Thxm  statements,  however,  are  based  on  the  assump- 
tkm  that  the  Hugarwhich  results  from  the  fermentation 
of  germinating  barley  is  ordinary  grape  sugar  or  dex- 
trae.  GsHnO* ;  but  it  has  been  demonstrated,  first  by 
O'SnlEvan,  that  it  is  a  form  of  sugar  possessed  of 
pecufiar  properties  to  which  the  name  maltose  has 
been  given.  Maltose,  according  to  O'Sullivan,  is  isom- 
srio  with  cane  sugar,  CitHdOut  but  M&rc^er  considers 


that  its  constitution  should  be  represented  by  CisEUiOiti 
and  that  the  equation  is  as  follows : — 


starch. 

4CIAsOi+2HtO> 


Xaltose.  DeztTln. 
cCiiHwOiT  +  C^uOi> 


Maltose  possesses  the  power  of  redudng  Fehling*!  so- 
lution (cuprio  oxide)  only  to  the  extent  of  63  per  cent 
as  compued  witib  dextiDse,  bat  its  power  of  right- 
handed  polarization  is  three  times  as  great  •=■  +  IM*. 
According  to  Dulnnnfaut  the  effident  ferment  in  bariey 
is  maltin,  a  much  more  richly  nitrogenous  and  active 
body  than  diastase,  which  he  considers  to  be  only  a 
product  of  the  decomposition  of  maltin. 

By  the  processes  of  malting  100  parts  by  weight  of 
bariejr  vield  about  80  of  kiln-dried  malt  and  2  to  3 
of  dnea  radide  and  i)lamule called  "malt  dust"  The 
progresrive  modification  in  oompontion  is  shown  in  the 
accompanying  table  of  analyses  extracted  from  the  re- 

O resented  by  Mr.  (now  Sir)  J.  B.  Lawes  to  the 
of  Trade    On  the  Relative  Value  of  Unmalted 
and  Malted  Barley  as  Food  for  Stock,  1866,"— an  in- 

auiry  which  resulted  in  showing  that  the  advantages 
laimed  for  malt  as  a  feeding  material  were  laigely 
illusory:— 
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Since  the  artide  Brewing  was  written  the  malt  tax 
then  in  force  in  the  United  Kingdom  has  been  reppaled. 
and  in  its  place,  under  the  provisions  of  the  Inlana 
Revenue  Act,  1880  (43  and  44  Vict  cap.  20),  an  equiva- 
lent duty  on  beer  has  been  substituted.  By  that  en- 
actment nomerous  modifications  have  been  made 
practioaUe  in  Uie  use  of  malt  for  feeding  and  other 
industrial  purposes,  and  much  greater  latitude  has  been 
given  to  mewers  in  4h6  selection  and  use  of  raw  ma- 
terials for  the  manufacture  of  the  bevenges  hitherto 
known  as  malt  liquors.  Taking  as  the  unit  of  measure- 
ment the  budid  of  malt,  which  is  defined  by  statute  as 
equivalent  to  42  lb  of  nudt  or  com  of  any  description, 
or  to  28  lb  of  sugar,  the  malt  duty,  which  under  the 
provisions  of  the  repealed  statutes  amounted  to  Ha.  7d., 
with  5  per  oenU  additional,  has  been  transformed  into 
a  beer  duty  of  Oa.  8d.  charged  upon  every  36  gtdlons 
ofwortof  a  roedfio  gravity  of  1057;  and  ev«7  brewer 
is  deconed  to  nave  brewed  36  gallons  of  worts  of  that 
mvity  who  baa  used  2  bj^els  of  malt  in  brewing.  In 
the  case  of  brewers  for  sale,  should  the  quantity  of 
worts  inoduced  and  the  speciGo  gravity  of  sodi  worts 
exceed  by  more  than  4  per  cent  the  quantity  and 
gravity  above  spedfied,  the  duty  is  charged  for  the  ex- 
cess over  and  above  such  4  per  cent.  Brewers  for 
domestic  use  and  for  the  use  or  their  own  fann  laborers 
arc  exempt  from  duty  when  the  annual  value  of  the 
house  ooeupied  by  the  brewer  is  not  more  than  £10, 
and  all  brewers  for  domestic  use  who  oooupy  houses 
exceeding  in  value  that  amount,  and  who  oonsequontly 
are  subject  to  tJie  beer  tax,  must  Inew  tli«r  beer  oi 
thdr  own  premises  (mhr. 

The  malt  tax,  which  in  reality  was  a  duty  on  raw 
graiuj  had  long  been  regarded  as  a  ^evous  impost, 
and  Its  repeal  was  systematically  agitated  for  by  the 
agricultural  interest  The  tax,  it  was  alleged,  operated 
itljurioualy  on  the  cultivators  of  barley,  and  prevented 
stockholders  frtim  freely  uwng  malt  for  the  reeding  of 
cattle  and  of  ewes  at  the  lambing  season,  etc.  On  the 
part  of  brewers  it  was  maintuned  that  the  opeiatioa 
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(tf  the  tax  nstneted  them  to  the  use  ot*  Uie  heftviest 
and  most  ezpen^ve  ciasBes  o£  barley  alone ;  and  that 
thejr  were  oooaequeaUy  precluded  irom  using  many 
varieties  of  ^«in  and  Hunitarine  materials  which  under 
other  oonditiona  they  might  employ  with  advantaee 
both  to  themselves  and  to  the  consumers  of  beer.  No 
soouer,  however,  was  it  proposed  by  the  GovemmeDt 
to  effect  the  change  so  long  damored  for — not  indeed 
the  entire  abolition  of  taxation  on  malt  liquors,  but 
the  &eeing  of  a  raw  material  &om  fiscal  impost — than 
the  agricultural  community  discovered  they  had  made 
a  mistake,  and  that  while  it  was  really  the  beer  drinker 
who  pud  the  malt  tax,  its  operations  nad  rather  tended 
to  ffive  the  British  barley  grower  a  monopoly  of  the 
tmae  in  that  raw  materiaj,  and  to  artificially  enhance 
(he  value  of  the  heavier  qualities  of  the  grun.  Fur- 
ther it  was  found  that  the  idea  of  using  nult  for  feed- 
ing puFDoses  to  any  considerable  extent,  a  right  which 
Btockholdeis  already  possessed  under  the  provisions  of 
ofUie  "Gladstone  Act"  and 28  Viet  cap.  0)  was 
entirely  Uluaoiy ;  and  as  a  matter  of  fact  no  demand 
iias  ansen  for  malt  for  such  purposes.  On  the  other 
hand,  the  freedom  of  choice  as  to  raw  materials  which 
the  Inland  Kevenue  Act  1880  has  given  to  brewers 
has  not  been  without  influence  on  the  industry,  al- 
though the  modifications  have  up  to  this  time  been  by 
no  means  so  numerous  and  important  as  had  been 
anticipated.  Bariey  continues  to  ne  the  principal,  and. 
■npplemented  by  sugar,  almost  the  only,  raw  material 
of  wort ;  hut  brevels  no  longer  have  any  interest  in 
oonfining  themselves  to  the  heaviest  and  plumpest 
growths,  and  consequaitly  much  light  and  foreign- 
grown  bariey  is  now  used.  It  was  also  expected  that 
raw  grain,  and  particularly  maize,  would  be  laively 
used  with  malt  in  the  mashinga,  especially  as  a  metuod 
had  been  devised  and  patented  by  Mr.  R.  Blair  Robert- 
son of  Glas^w  for  removing  the  fjerm  of  tiat  grain, 
which  contains  a  peculiar  acrid  oil,  and  which  oom- 
muuicates  a  bitter  unpleasant  flavor  to  the  wort  in 
which  it  may  be  infused.  To  alimited  extent  a  "  maize 
be»,"  in  which  onc-thlrd  part  of  Robertson's  patent 
prepared  maize  is  mashed  with  two-thirds  of  malt,  is 
being  brewed  with  quite  satisfiuitory  results,  but  the 
mixture  does  not  appear  to  have  commended  itself 
generally  to  the  trade  ^ther  on  the  score  of  quality  or 
of  cheapness. 

Malt  IS  also  the  raw  material  from  which  the  whiskej 
of  Scotland  and  Ireland  is  prindpally  distilled,  and  it 
is  the  source  of  the  greater  jiart  of  tiie  best  qualities 
of  table  and  pickling  vinegar.  Chiefly  on  account  of 
the  great  solvent  power  over  starch  poasessed  by  the 
diastase  ormaltinitcootains,  malt  is  exten^vcly  used  as 
a  combination  in  pr^ared  furiuaceous  fuod  for  infants, 
Mid  in  the  form  of  a  malt  extract  it  possesses  con- 
udciable  reputation  in  pharmacy. 

MALTA  IS  the  chief  island  of  the  Maltese  group,  oon- 
p,^  ™     sisting  of  Malta,  35"  50'  N.  Ut  and  ]  4°  30'  E. 

,long.,  Gozo,  36'  N.  kt  and  14°  10'  E. 
long.  ,Gom£ao, which  lies  between  tlicm,  and  the  two  islets 
Cominotto  and  ^fla,  a  crown  colony,  and  one  of  the 
MediterraneanpossessiousofGreatBritain.  Maltaisl?!^ 
miles  lon^  by  9i  broad,  containing  an  area  of  about  95 
square  miles  (about  two-thirds  the  size  of  the  Isle  of 
Wight),  and  Gozo  is  9  miles  long  by  5  wide,  withanarea 
of  20  square  miles.  The  islands  lie  directly  south  of 
Sicily,  distant  from  55  to  60  miles,  near  the  centre  of  the 
Mediterranean  basin,  where  they  appear  as  the  remains 
of  an  ancient  chain  of  islands,  much  worn  and  still 
wearing  away  by  the  sea.  Gozo,  which  has  the  same 
general  character  as  Malta,  possesses  more  moisture 
and  richer  soil,  and  therefore  more  verdure.  A  duster 
of  single  hills,  remarkable  for  their  steeply  conical 
shape,  on  one  of  which  stands  Rabato,  the  prindpal 
village,  ia  near  the  middle  of  the  island.  AJong  the 
nortnem  and  eastern  shores  of  Malta  the  coast-line  is 
frequently  lm)ken  by  deep  indentations  and  bays  (St 
Paul's;  St.  George's,  ana  St.  Julian's  Bays) ;  on  the 
peninsulas  in  ana  round  the  most  remarkable  of  these 


Valetta  and  itB  fortifieations  are  built  The  gea 
hf^ical  fbrmadon  h  late  Eocene,  the  prevuling  rodm 
being  white,  gray,  reddish,  or  yellow  sandstone,  with 
some  beds  of  marl  and  coiul  limestone,  in  many  parts 
abounding  in  fossils.  The  surface  of  the  coimtry  !• 
diversified  by  valley's  and  steep  hills ;  there  is  little 
water,  and  no  river,  brook,  or  lake  exists  on  any  of  the 
islands.  The  highest  point  of  Malta  is  near  Gasal 
Oingli,  abont  750  feet  above  the  sea  to  the  south ;  «. 
little  farther  north  lies  the  ancient  capital,  Citta  Veo- 
chia,  upon  another  steep  h^ght ;  west  of  these  Ues  the 
range  of  Bingemma  Hills  running  northaast  to  south" 
west ;  from  this  higher  ground  tJie  luid  dopes  some- 
what towards  the  northwest  On  the  weet  uid  south 
ibe  diflls  rise  sheer  from  the  sea  to  a  height  of  300 
or  400  feet ;  on  the  north  the  rock  in  many  plaeee 
shelves  to  the  water's  edge,  though  the  hanon  of 
Valetta  and  the  rocks  wnere  the  apostle  Paul  was 
wrecked  are  an  exception  to  thn.  At  the  east  end  is 
the  laii^e  harbor  Maisa  Sdrooco,  intowhieh  the  south- 
east sirocco  blows  with  fall  foice.  The  general  appear- 
ance of  the  land  is  bare,  oiring  to  the  want  of  wood- 
land, and  also  to  the  use  of  atone  walls  as  indosnres  for 
the  fields,  which  in  the  east  of  the  island  are  smaller 
than  in  the  weet  The  da^  foliage  of  the  caiob  and 
the  singular  masses  of  the  priddy  pear  are,  however. 
veiT  marked  in  the  landscape,  which  with  its  contrasts- 
of  blue  sea  running  into  the  brown  and  yellow  land, 
heightened  by  whatevw  of  gnen  majr  be,  is  fiisi^ut- 
ing  oeanty  under  the  effects  of  morning  ligjit  mmI  set* 
tinx  sun.  The  land  is  dosely  <mltivated ;  often  the 
soilis  terraced  on  the  udes  of  the  hills  as  a  safeguard 
against  the  winter  rains.  The  soil  is  in  many  pUoes 
extremely  thin;  it  is,  however,  so  fertile  that  it  prodnoas 
two  and  sometimes  three  crops  in  a  year.  Large  quan- 
tities of  eariy  potatoes  grown  for  the  EngUsh  market, 
oom  sufficient  to  supply  the  island  for  four  months  of 
the  year,  cotton,  pnneinally  for  home  use,  and  a  fine 
red-flowering  doyer,  owed  suUa,  aro  the  chief  crops : 
excellent  honey  is  obtained  from  Gozo ;  oranges  ana 
figs  come  to  great  perfection.  Goats  wound,  out  few 
cows  are  kept;  themnkaaBdaaBasanfiiie;  oatdeaod 
sheep  for  botMiw  meat  are  imptnted  from  Baxbaty. 
Fish  is  good  and  abundant  The  flowm  of  Malta  are 
femotts;  Cicero  mentions  the  cushions  staffed  with 
roses  osed  by  Verres,  and  many  a  lovely  garden  is 
hidden  behind  the  high  stone  walls.  The  iutereBtinff 
flora  of  the  islands  approaches  that  of  AMoa  (to  which 
oontineni  the  old  geographers  oonddered  them  to 
belong,  as  the  fVeucn  do  still),  induding  the  palm,  cao- 
tus,  and  other  subtropical  plants.  The  scanty  fauna  is 
for  the  most  part  European ;  the  Maltese  dog  is  men- 
tioned by  Strabo  and  other  old  writers  ;  a  few  still  re- 
main, though  not  wild.  Of  birds  there  are  about  ten 
or  twelve  indigenous  speoiea,  but  a  hu:ge  number  of 
migratory  birds  pass  or  rest  here.  The  marine  lUants 
and  animals  also  offer  a  rich  fond  of  matenol  t«  the 
student 

The  winter  dimate  ia  temperate  and '  healthy,  the 
thermometer  ranging  from  51°  to  71*  Fahr.  between 
October  and  May.  In  the  summer  months  the  heat 
is  almost  tropical;  from  Jnly  to  tlie  end  of  October  it 
ranges  between  80"  and  9(r.  Snow  is  unknown,  but 
hail  occurs  in  winter,  and  Oiuch  rain  usually  falls  be- 
tween December  and  February.  The  northcriy  winds 
are  bracing,  but  the  southeast  wind,  called  the  sirocoo, 
which  brings  the  waim  air  from  the  African  deaena, 
and  then  takes  up  the  salt  sea  mists,  is  ver^'  deleteri- 
ous ;  it  ocoun  suddenly',  chiefly  in  August  and  Sep- 
tember, oocaaionally  in  the  spring,  and  fort  unately  lasts 
usually  but  a  few  nours.  The^ ' gregale  "  ('* euraky- 
Ion"  of  Acts  xxni.  14)  is  a  strong  northeast  wind 
which  occasionally  blows  in  the  winter  months  witb 
great  fury  and  force  for  two  or  three  d^  together,  «m- 
pedally  in  November  and  Februaty,  rondering  it  dan- 
gerous to  cross  the  harbor,  sometimes  tearing  up  stone 
walls  and  landing-steps,  and  otherwise  domg  niudi 
damage. 
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The  M dteoe  are  a  strong,  well-formed  race,  the  men 
iark,  lundBome,  and  lithe,  the  women^  with  Uack  eyes 
and  fiae  hair  and  an  easy  carnage ;  as  in  other  Kastem 
—tioM,  the  wovkifijE  dasMa  grow  old  at  a  cuuipara- 
tm'lf  tmAf  age.  Theiy  an  a  cheerful,  ippd-huHwredr 
ani  indufllriona  people,  nber  and  abateiiiioiiB,  thooRh 
gnkk-tonpered  and  addicted,  to  the  use  of  the  knne. 
Bread  or  pasta,  with  a  few  oKree,  a  little  oil,  or  milk 
Aecae,  forass  the  chief  support  of  the  poor,  who  seldom 
or  never  eat  meat,  and  dnnk  but  liUle  of  the  li^ht 
wine  of  the  eouBiry.  The  gentry  have  a  large  admix- 
toie  of  Spanish,  Italian,  and  f^noh,  but  among  the 
peofile  ia  geaeral  the  Arab  race  and  character  pre- 
dominate, inflnenoed  by  contact  with  Sierly.  Of  the 
native  language  70  per  cent  consists  of  Arabic  words, 
tiia  rest  being  chiefly  a  corrupt  Italian ;  that  spoken 
in  OoEO  ia  tLe  purest  Maltesa  The  festivals  and 
CMaMiuak  of  the  Bonaa  Ghvreh  ate  kept  \^  to 
mm  sgoraoniiaaiy  dsgrse,  tegatheg  with  a  few  that  asmn 
to  tie  derived  mm  the  QreuE  Cheieh.  The  perpetnal 
rioginfr  of  moDotonom  ditireh  beBs,  and  the  peealiar 
meuioa  of  striking  time,  are  relics  of  South  Italian 
cistotnH.  .     ,  ,  . 

Malta  is  divided  into  tweofy-dx  casals  or  village 
disbicta^  Goio  into  nine;  aemt^  the  villages  are  large 
aad  popDloH,  eac^  baring  its  church,  ofuin  larse  and 
han^cHDe.  Near  the  middle  of  the  iefond,  on  snarp)^ 
TtainK  ground,  stands  the  ancient  capital,  called  Cm- 
taa  M^ita  by  the  Bomans  and  oldest  writers,  Medina 
^e  city)  by  the  Saracens.  Notabile  ("locale  nota- 
bile,  et  inrigne  ooronte  regies,  as  itis  called  in  a  diar- 
ter  Djr  Aroaonao,  1428}  imder  the  Sicilian  rule,  and 
Cieta  Yecchia  (old  city)  by  the  knights.  The  cathe- 
dral, overthrown  liy  an  earthquake  in  1693,  but  rebuilt, 
stands  on  the  reputed  site  of  the  house  of  Fabhns, 
PauTa  friend;  many  Maltese  gentry  live  in  this 
town,  and  the  English  utilize  some  of  the  buildings. 
The  AMuan  remains  and  catacombs  of  Citta  Veochia 
must  not  be  forgotten.  Since  1570  the  ohief  town  has 
been  Valetta, — a  oty  built  on  a  ridge  of  rock  (Mount 
SceberrasJ  which  runs  like  a  tongtte  into  the  middle  of 
a  which  it  Ans  divides  into  two  great  harbors, 
subdivided  agun  by  three  other  peninnilaa  into  cre^s. 
On  two  of  these  peiuasulas,  and  at  their  base,  are  built 
tbe  aggiegate  of  towns  caUed  the  Three  Cities,  part  of 
which  (grown  up  undo'  the  old  Fort  St.  Angelo)  is 
miich  mder  than  the  coming  of  the  knights,  and  is 
oalled  Vittoriosa  in  commemoration  of  the  siege  of 
1566.  Valetta,  including  the  suburb  Florian,  ia  about 
2  miles  long  and  i  mile  wide;  Fort  St.  Elmo,  with  a 
Kchliiouse,  stands  on  the  point ;  the  smmuer  suburb 
SBema  lies  on  the  point  which  incloees  the  west  or 
Manamnsosit  harbor;  Fort  Ricasoli  on  the  opposite 
pomt  indoang  the  east  or  grand  harbor.  The  streets 
of  Valetta,  paved  with  stone,  run  along  and  across  the 
TidgOt  and  end  dn  each  nde  towards  the  water  in  steep 
ffignts  of  steps.  Many  of  the  houses,  which  are  oi 
atone  throu^bout,  with  flat  roofs,  are  large  and  luxuri- 
ously built;  wooden  covered  baloonies project &om the 
windows  and  give  a  peculiar  aspect  to  the  streets. 
There  are  several  fine  public  buildings,  as  the  gover- 
nor's palace,  the  new  opera-house,  the  public  library, 
the  dtdxerget  or  lodges  of  the  knights,  especially  the 
Aoberge  de  Castile,  the  Knglish  church  built  by  Queen 
Addaide  and  others.  Roman  Catholic  churches  in 
Valetta  are  very  numMotfflr  the  cathedral  of  St  John  is 
fiunous  for  its  rich  inlaid  marbles,  its  Brussels  tapes- 
tries, its  roof  painted  hy  Matteo  Preti  (1661-99),  and 
the  picture  by  Caravaggio,  the  Decollation  of  John  the 
BaptiBk  The  hospital  of  the  knights  contains  one  of 
th^longest  rooms  in  EuF^)e,  503  feet  in  length,  with- 
out a  oentiial  anpport.  The  extensive  bagnios  under 
the  rode,  fonnerly  occupied  by  the  ^aves  of  the 
knights,  are  now  used  for  naval  stores.  The  knights 
strengthened  Valetta  and  its  harbors  by  bastions,  cur- 
tun-walls,  lines,  and  furte,  towards  the  sea,  towards  the 
land,  and  on  eveiy  available  point,  taking  advant^e 
m  every  partioular  of  the  natural  rock  and  of  the 


marvelteus  advantages  of  situation,  renderine  it  then 
ahaoct  hopr^naUe.  -  The  yrosk  of  lortifyiiir  the  ^aea 
with  modem  armament  is  carried  on  by  the  !&itisfa 
Qoverament,  whidi  possesses  there  the  finest  naval 
hospital  iu  Kurofie,  a  milita^  prison,  and  .other 
necessat^  ioetitntioBS,  indlnding  i]nmeiueBubtennaea& 
stores  of  grain.  New  stuiitary  and  water  woAb  and 
dwelliBKS  for  the  orer«owded  poor  have  lateb^  been 
undertaken  by  the  local  authorities.  The  ci^  is  desn 
and  well-reguWed,  gay  with  the  motl^  throng  of  aU 
nations  that  continually  come  and  go,  and  presenting 
nran^  features  couimon  to  the  East ;  the  influx  of  win- 
ter visitors  attracted  by  the  mild  climate  and  social 

Sueties  has  of  late  yean  proved  a  somce  of  wealth  to 
le  inhabitants.  A  railroad  from  Valetta  to  Citta 
Veochia,  the  first  in  the  island,  is  now  neu^  com- 
pleted. 

The  importaDoe  tit  Malta  Hes,  as  of  oM,  in  its  har- 
bors, whioi  render  it  a  splendid  port  of  call,  repair,  or 
nfvge,  as  well  as  a  fine  naval  station,  in  its  capabihtea 
as  a  dopdt  for  ooate  and  storea,  in  its  hospitals,  and  in 
its  strength  as  a  military  station.  Its  position  in  the 
Mediterranean  is  of  the  utmost  value  towards  keq>ing 
a  clear  highway  to  the  East  and  to  India.  During  the 
eighty-two  years  of  British  occnpation  the  population, 
trade,  and  produce  have  largely  increased.  The  tov- 
emment,  created  by  royal  letten  patent  Utb  Mav, 
1849,  consists  of  a  council  of  eighteen  members,  eight 
elected  by  the  Maltese  (about  two  thousand  three  hun- 
dred electors),  nine  chosen  by  the  crown,  and  the  ^ov 
emor,  with  a8alBryof£500(K  who  is  usually  amihtazy 
(^Kcer.  To  t^eae  wore  added  br  letteia  patent  of  H^, 
1881,  an  exeeative  oonndl  of  three  members  to  adrisa 
and  assist  the  governor.  The  eonndl  have  powers  to 
make  laws  and  to  vote  money ;  this  last  was  restncted 
by  the  British  Govemmont  in  1875,  leading  to  a  pro- 
test in  the  following  year  by  the  elected  eijght  T)ie 
government  of  the  islands  presents  peculianties  owing 
to  the  combination  of  miUtary  and  civil  duties.  Sev- 
eral recent  inqiuriea  on  taxation,  education,  eta,  have 
led  to  important  ehanges  during  the  last  tWo  years. 
The  oonsofidated  revenue  is  at  die  disposal  of  the  crown 
through  the  ^vemor  and  eonncal ;  Malta  is  self-sup- 
portinfff  eostmc  the  impraial  exchequer  little  beyond 
the  military  and  naval  estabUshments,  and  even  con- 
tributing £6000  annually  towards  the  former.  The 
revenue  arises  diiefiy  from  import  duties  (of  which  a 
large  proportion  aocmes  fhnn  a  tax  of  lOis.  a  quarter 
upon  grain)  and  tonnage  dues. 

Bevenoe.  Expeodltur*. 

1879.  £183,794  aaHfiM 

1880.  190,081  169,318 

The  tonnage  of  vessels  entering  and  clearing  eqoala 

that  of  Gibraltar;  in  1878  it  amounted  to  6,50l869 
(5,669,046  of  which  was  for  British  vessels),  and  in 
1880  it  was  6,147,234.  In  1879  the  value  of  imports 
acttmllv  landed  was  £794,565,  and  of  exports  £216,060, 
— a  TOlue  of  about  £18,700,000  merely  touching  at  the 
port  llie  figuree  fluctuate ;  in  the  following  year  they 
fell  oonsiderably.  In  1837  the  revenue  was  but  £95,- 
600,  while  but  one  steamship,  of  137  tons,  entered  the 
harbor;  in  1879  2894  steamers,  with  a  tonnage  of 
2,781,806,  entered.  In  the  naval  yard  numerous  ves- 
scls  are  repaired  yearly ;  in  1876-77  these  amounted  to 
39  ironclfMi  and  other  ships  and  43  smaller  vessela.  One 
arm  of  the  harbor  is  devoted  to  a  coaling  station,  where 
enormous  quantities  of  coal  are  annually  imported  and 
sold  (384,272  tons  in  1880).  The  British  Mediterrar 
nean  fleet  is  stationed  there  forsix  months  of  the  year, 
the  strength  of  the  naval  forces  being  usually  about 
5000  men.  The  strength  of  the  milituy  in  the  idand 
is  usually  about  6500,  the  largest  garrison  in  any  Brit- 
ish colony. 

The  population,  which  in  1837  was  115,570,  was 
154,892  in  1880,  exclusive  of  British  troops  and  their 
famUies,  about  24,000  being  English  and  foreigners ; 
it  is  rapidly  increasing,  and  ia  unequally  distributed, 
die  greater  part  being  settled  in  the  largo  casals  ox 
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villages  od  the  eastern  half  of  Malta,  induding  the 
densely  populatedValetta-,  large  tracts  to  the  vest  are 
bare  and  out  sparsely  inhabitral ;  about  one-third  of 
the  island  is  rocky  and  uncultivated.  Malta  has  now 
1610  inbabitaDtii  to  the  square  mile,  Gozo  962.  In 
1879  there  were  9868  children  (about  two-fiflbs  of 
these  at  school  age)  attending  elementary  scliools,  in- 
doding  768  students  at  the  nniTersity  and  two  lyoeums ; 
in  1880  the  total  was  9595.  Alt  the  casals  of  Malta 
end  Gozb  (with  but  one  or  two  exoeptions),  besides 
Valetta  and  the  Cities,  have  schools,  which  arc  now 
placed  on  the  same  sj'stcm  as  the  board  schools  in 
England ;  great  efforts  are  being  made  to  extend  the 
aoquisiUon  of  Uie  English  langua^,  whidi  UU  recently 
was  negleoted  in  favor  of  Italian.   The  director  of 

Sublio  education,  besides  the  elemental?,  has  under 
is  care  several  secondary  schools,  two  Ij'ceums  in  Vit- 
toriosa  and  in  Yaletta,  and  the  university  (founded 
by  the  knights  in  1768),  witli  faculties  of  philosophy 
and  arts,  law,  medicine,  and  theology.  In  Valetta  is 
a  lar^o  public  library  founded  by  the  knights  in  1760, 
containing  48,000  volumes,  open  free  daily;  in  Goio 
is  a  smaller  one. 

HittOTy  and  j^ntt^utfiet.— Malts  (Melita),  with  ita  sister 
Gozo  (GokIw  or  Gaadua),  has  from  time  immemorial  liooa  a 
place  of  importance  to  whatever  race  wished  to  lioM  the 
highway  of  the  Mediterranean,  whether  PhoBnician,  Punic, 
Boman,  or  Arab.  Thus  even  the  atoriea  of  Homer  have  a 
semblance  of  truth,  for  the  Ogygian  isle  where  Ulysses  took 
rcfuRe  has  liccn  auppos<>d  to  be  Malta  or  Gozo,  in  both  of 
which  tradition  (born  of  the  poem]  yet  points  oat  the  grot- 
toes of  Calyjiao.  Thecarlicstiuhabitaotsof  whose  presemje 
we  have  any  actual  trace  are  the  FhtBstcians,  fircnn 
whom  we  have  several  important  inscriptions  which 
tell  of  tUem  and  their  temples,  several  curious  images  be- 
lieved to  belong  to  their  worship,  and  many  specimens  of 
their  pottery  and  glass,  chiefly  found  in  tombs,  somo  bear- 
ing Pnienioian  characters  and  potters'  marks.  Sepulchral 
raves  and  clusters  of  rock>hewn  tombs,  ospocially  tlioeo  in 
the  hills  of  Bingemma,  in  several  of  whidi  terra  cotta  sar- 
copha^  have  been  found,  are  referred  with  reason  to  a 
Pfaoniciaa  or  a  Pnnie  origin ;  Oamana'a  Btport  glvea  a  list 
of  these  in  eight  places,  diBtingniahingthemfromnnmerotis 
Greek  and  Christian  catacombs  which  also  exist  in  the 
islands.  The  most  remarkable  remains  are  three  roujch 
stone  erections,  one  in  Ooso  (Torre  del  Giganti),attd  two  in 
Malta,  about  a  mile  apart  ( Haglar  Kim  and  Mnaldia),  which 
mainly  consist  of  several  apsidal  chambers  side  by  side,  tiia 
walla  of  which  are  built  of  enormous  horizontal  Mid  up- 
right stones.  In  Malta  the  mins  show  evidence  of  much 
skill  in  stonacntting;  the  entrances  to  the  chambers  con- 
sist of  three  large  uabs  of  stone  In  place  of  doovpost,  each 
emailer  than  and  at  a  little  distance  fVom  the  one  ontside 
it ;  several  have  well-shaped  holes  for  ropes  or  other  fasten- 
ing; otherslabs  have  sharply-sqnared  boles  and  filiclvcscut 
in  the  solid  stone ;  others  again  are  ornamented  with  "  pit- 
markings"  or  little  depressions  cut  evenly  all  ovtvtho  sur- 
face of  we  stcme.  A  table  or  altar  Is  also  found  in  aomo  of 
(ho  rooms,  a  roaaslve  slab  of  stone  supported  on  an  upright 
formed  like  the  trunk  of  a  tree ;  in  one  case  the  two  ends 
of  the  slab  are  carefolly  mortised  into  the  walls  at  each 
sld&  the  chamber  l>eing  very  small,  and  apjiaxontly  in- 
tended specially  for  Its  reception.  Hagiar  Kim  was  exca- 
vated by  the  Government  iu  1840,  when  considerable  traces 
of  the  action  of  fire  were  found  on  some  of  the  walls,  as  well 
as  buried  ashes.  In  other  rooms  were  found  quantities  of 
bones,  many  ftagments  of  pottery,  lamps,  bowls,  etc.,  nine 
imagea,  and  a  sidaII  ornamented  altar  (Archmel.,  vol.  zxix. 
p.  227).  The  ruins  In  Gozo  were  excavated  about  1SS7 
{Ardiieel.,  vol.  xxii.  p.  294).  All  these  buildiuga  stand  on 
(Mimmanding  positions,  high  on  the  side  or  the  shoulder  of 
steep  hills.  They  have  been  usually  considered  RicDnioIui 
temples ;  and,  on  comparison  of  them  with  what  is  known 
of  toe  great  temple  of  Melkart  at  the  southeast  Comer  of 
Malta,  the  presamption  Is  strong  that  these  two  were  built 
by  the  same  race,  at  some  very  early  period.  The  bilingual 
inscription  found  thno  belitatga  to  a  laterage,  the  Graeo- 
Pontc  time,  to  which  Greek  coins  fimnd  iu  both  Islands 
and  a  few  other  remains  bear  evidence.  It  Is  probable 
that  the  islands  shared  ia  somo  degree  the  varying  fortunes 
that  followed  on  the  wars  in  Sicily,  which  took  place  as 
Greek  drove  cmt  Phanlcian,  as  Carthaginian  drove  out 
Greek  wad  tried  to  regain  the  ancient  possession  of  the 
mothor'Iand,  as  Anally  Rome  conquered  all.  During  the 
First  Punic  War  (264-241  b.c.)  Malta  seems  to  have  been 
conquered  and  reconquered  more  than  once  (Orosins,  iv.  c. 


8).  In  the  Second  Pnnie  War  the  tlarthagtniana,  under 
Hamilcar,  son  of  Gisco,  gave  it  np  to  Titus  Sempmnius, 

818  B.C.  (Livy.  xxi.  61). 

In  the  pursuit  of  manufactures  and  commeroe  Malta  had 
attained  a  high  degree  of  prosperity  under  the  Phoenicians, 
which  still  existed  under  the  Bomans  of  tho  Augustan  age. 
It  was  especially  famous  for  its  textile  fabrics  (probably  of 
cotton,  which  is  grown  and  spun  thereto  this  day)  ;  the 
Sicilian  pnetor  Verree  sent  there  for  women's  woven  gar- 
ments. Tho  inhabitants  were  rich,  and  there  were  many 
artificers  of  all  kinds.  Ovid  speaks  of  It  as  a  fertile  island 
(FaH,,  ill.  667).  The  remains  formerly  existed  (nnfortn- 
nateJy  now  for  the  most  part  dispersed  or  destroyed)  of  sev- 
eral fine  Grasoo- Boman  temples,  such  as  the  temple  of  Juno 
spoken  of  by  Cicero  and  Valerius  Maximus,  whose  orna- 
ments and  fine  Ivories  and  carved  figures  of  Victory  tempted 
more  than  one  sacrilegious  robber,  the  temple  of  Proser- 
pine, which  we  learn  from  an  Inscription  was  repaired  by 
Chrestion,  a  freedman  of  Augustus,  procurator  of  Malta  ; 
and  the  temple  of  Apollo  at  the  chief  town  Melita,  which 
with  a  theatre  shared  the  muniflcencoof  a  wealthy  Maltese 
under  the  Antonine  role  ;  these  and  the  ruins  of  a  princely 
Boman  dwelling  with  mosaica,  system  of  water  supply,  etc., 
at  the  same  place,  are  but  a  few  signs  of  the  luznrj-ei^oyed 
in  the  islands.  Diodorus  noticed  the  beauty  and  adorn- 
ment of  the  houses  In  Malta  In  his  time,  a  few  years  after 
the  shipwreck  of  St.  Paul.  One  of  the  islanders  was  a  friend 
of  Cicero,  who  had  thoughts  of  retiring  there  himself.  A 
mole  and  Important  harbor  works,  discovered  a  few  yean 
ago,  show  that  the  ITAina.nH  were  not  behind  in  strengthen- 
ing the  natural  advantages  of  the  islands  for  shelter.  In- 
scriptions recording  municipal  institutions  there  date  from 
the  time  of  Hadrian ;  bow  much  earlier  they  possessed  them 
is  unknown.  Before  then  we  hear  of  Chrestion  the  procura- 
tor mentioned  above,  and  a  Itoman  governor  under  Angus- 
tna,  Lndns  OsstriciuB,  styled  *po>t«(  McXtra(M»,  "chief  man 
of  the  Maltese"  (Ghmana,  1882,  p.  134;  lfi61,  pp.  20.  21). 
just  as,  half  a  century  later,  Pnblinswas  rpArpt  rift  kf|«.i, 
"chief  man  of  the  island"  (Acts  ixviii.  7);  all  theaa  were 
probably  concerned  in  the  local  government.  The  Bomane 
retained  tbe  Maltese  group  for  many  centuries.  At  the  di- 
vision of  tho  empire  in  337A.D.  it  passed  with  Italy,  Illyria, 
and  Africa  to  Constans ;  after  the  reunion,  and  the  final  di- 
vision after  the  death  of  Theodoaiua  in  395,  Malta,  as  one  of 
tho  isles  of  tho  Mediterranean,  remained  with  the  empire 
of  the  East.  Uiatoty  has  but  little  to  meutioa  regarding  it 
during  those  early  times,  except  that  event  of  ever-living 
interest,  tho  shipwreck  of  St  Paul,  68  a.d.,  which  it  is  now 
well -ascertained  took  place  in  a  bay  on  the  north  side  of 
Malta.  The  alleged  conversion  of  theMal  teae  to  Ch  ristianity 
following  the  three  months'  stay  of  tbe  i^osUe  and  bis  cchu- 
psnions  may  be  a  ftet;  (Aiysostom  refers  to  it  {Bom.  64  on 
Acts).  >Iany  Christian  monograms  and  inscriptions  have 
been  fonnd,  ranging  from  the  2d  to  tho  9th  century;  and 
the  tombs  and  subterranean  cemeteries  near  Citta  Veocliia 
are  said  to  bo  arranged  like  thoOiristian  cemeteries  of  snb* 
terrancau  B<aue  (Oimana,  1881,  p.  18).  Tradition  saystbose 
were  used  as  biding-placcs  in  times  of  persecntioa ;  it  is 
certain  timt  IHoleuvAttbocnd  of  tho  2d  c<>ntury  notes  the 
fatuous  temples  of  licrculcs  and  Juno  as  still  in  exist«uoe; 
the  old  religion  alid  the  new  must  have  gone  on  ^dobyside 
for  a  long  time.  Alter  atime  Malta  was  made  a  bishopric; 
according  to  B.  Pirrus  {SicUut  Saera,  Melitensis  Eccl.  Not. 
vii.  a.v.  "Lucille")  it  was,  though  considered  partuf  Africa, 
sulycct  totho  bishop  of  Palermo  (in  6th  century  primate  oi 
Aflrica) ;  we  find  Gregory  the  Great  dealing  with  a  contu- 
macious bishop  of  Malta  and  Erecting  the  bisht^  of  Syra- 
cuse and  others  to  depose  him,  and  to  aid  tlie  successor 
appointed  in  his  plaoe  (Qng.,  Jurist.,  li.  44;  ix.  6S; 
1. 1). 

The  Saracens  did  not  gain  possesion  of  Iblta  wltliout » 
struggle  of  many  years ;  they  invaded  itthree  times,  in8S6, 
836  {whenitappearsto  have  been  chiefly  Gozo  that  snffered), 
and  finally  in  670,  when  the  inhabitants  of  Melita,  havinc 
massacred  the  Greek  (Byiantlne)  garrison  of  3000,  opttum. 
their  gates  to  the  invaders.  .The  Arabs  are  said  (o  haw 
destroyed  part  of  the  city  so  as  to  bring  the  fortifleatioos 
within  smaller  compass,  rendering  it  more  easy  to  defend, 
and  to  have  chang^  its  name  to  Medina  (great  or  chief 
city).  In  asuburb  Just  ontside  the  present  walls  thero  was 
discovered  in  1881  aburial-plaeecontainingnnmerans  Ar^ 
eoBlns.  overlying  the  remains  of  the  Roman  palace  men- 
tioned above,  which  was  thus  finally  ruined  and  concealed 
by  the  coaqnerots.  It  is  known  that  they  built  a  fortress 
in  973,  at  the  point  of  Mount  Soeberras  where  Fort  St.  Elmo 
now  stands.  A  few  coins  are  pneserred,  but  oUierwisS  veiT 
little  record  remains  of  tbe  Arab  domlniiw,  which  lasted 
about  two  hundred  and  twenty  years;  no  more  Chrirtian 
uishops  are  known  until  after  that  time,  but  tradition  as- 
serts, not  witbout  probability,  tliat  some  of  tho  originsA 
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natives  remained  in  certain  villaices  and  aomsOieaki  la  th« 
M]»tal>  amooc  whom  were  (JhriBciana, 

The  NcnrnankniRhtB,  who  brought  their  oonqnexInK  arms 
into  Apalia,  Oalabria,  and  Sicily,  and  wax  aent  alilpB  to 
^rzaotium,  were  luobabl;  the  first  to  bring  a  Teutonic  race 
and  influence  into  Malta.  Tliroagh  aamewbat  uncertain 
iatea  it  appears  that  Boger  X.  ( Tonngest  aon  of  Tancred,  and 
brathwMGuiaeard)  aboat  1080  landed  In  tha  island  and 
levied  tribnte,  and  that  aboot  11S7  Roger  IL,  this  not  being 
paid,  aet  sail  with  a  fleet,  toolc  Medina,  then  governed  by  a 
gaito,  ICainiono,  and  after  setting  free  lUI  tha  Christiani  and 
exacting  a  large  sum  in  money,  moles,  and  horses,  comi^eted 
the  eonqoest  of  Ualte  and  Qozo.  Walter,  bishop  of  Malta, 
whoae  name  is  found  as  witness'  to  a  doeoment  of  106(Vis 
believed  to  have  been  now  appointed  by  Boger  X.,  and  con- 
secrated by  the  pope.  A  succemion  of  Christian'  bishops, 
andowmentaand  buildlngsmade, tithes granted,etc.,teetiiy 
to  the  restoration  of  tliechiixeh  la  the  Islands,  while  they 
shared  with  Sicily  the  feudal  laws  and  sdmlnisttatioo  new- 
ly e^xblished  under  the  Korman  rule.  In  1193  Malta  as  a 
coun^  gave  a  title  to  Margarlto  BruoduBio,  giaDd-admlral 
of  Sidv.  end  three  snoeeSBive  counts  of  Malta  fbllowed. 
After  the  Nonnan  princes  had  possessed  the  Islands  about  a 
centory,  tha  kingwmi  of  the  two  BiclUes,  and  the  Maltese 
Islands  with  it,  passed  In  t}94  to  the  emperor  Henry  VI„  in 
professed  right  of  bis  wife  Constance,  daughter  and  heiress 
of  Boger  IL  In  1223  a  Maltew  named  Henry  or  Arrigo  is 
stated  to  have  been  giand-admlral  of  Sicily,  (Firms,  p.  906: 
Hiige,  ii.  38).  He  is  probably  the  same  ss  toe  distingnished 
Benry,  count  of  Malts,  who  with  threo  liundrud  Maltese 

Ctfas  in  1205  earned  the  favors  of  the  Oenoeso  by  bril- 
tly  tahing  two  forts  in  Tripoli  (Ca&arus,^nn.G«aM«MM^ 
in  Mnratorl,  t.  vL),  and  who  took  part  also  in  the  fiiiirth 
crusade.  No  toaces  of  the  emsadexs,  however,  have  been 
fouod  in  these  Islands  although  it  Is  probable  that  their 
leaders  would  not  n^ect  the  advantages  of  Maltese  porta 
and  sailors. 

Henceforward  Malta,  as  a  flef  itf  Kcily,  fidlowed  the  far- 
lanes  of  that  country.  The  Maltese  seem  to  have  taken  no 
part  In  the  Sicilian  Vespera  (1282),  but  to  have  held  out  for 
Charles  of  A^jou  until  Peter  of  Aragon,  crowned  king  of 
Sicily,  August  1282,  won  a  battle  at  sea  against  the  French, 
attacked  N otabile  and  the  forts,  and  thus  obtained  posses- 
skMi  of  the  islands.  For  nearly  two  hundred  and  fifty  years 
the  Spanish  house,  throagb  fourteen  kings  of  Aisgon,  bore 
rule  over  Sicily  and  Malta.  In  1391  the  countship  was  erec- 
ted into  s  marqnisste,  which  lasted  two  years  only.  In 
1427  a  swarm  of  Moots  ( 18,000)  ravaged  Malta  and  Ooio,  but 
were  not  able  to  take  the  city  Kotabile;  y^  the  people, 
thoQgh  afflicted  by  the  plague  in  1431 — ssnotunfre<[nent]y 
at  other  times — were  able  to  sally  forth  to  conquer  Qcrbi  on 
tbecoosbof  Africa  in  the  following  year.  The  king  at  this 
time  (1433)  authorised  the  demolition  of  the  old  castle  at 
NotabUe,  boilt  three  hundred  and  fifty  years  ^fore,  and 
gave  the  ground  on  which  itstood  to  the  town ;  hot  the  for- 
UflcatioDS  of  the  island  were  strengthened  (1466),  the  chief 
sCnHiabold  in  the  ISth  century  being  the  fortress  of  St. 
Angelo.  The  inhabitants,  addicted  to  fighting  at  sea,  were 
forbiddea  from  1448  to  1494  to  send  out  armed  corsair 
ships,  in  order  It  is  said  to  retahi  those  capable  of  defence 
in  the  islands,  the  population  of  which  was  at  the  begin- 
ning of  that  p^od  very  scant.  The  Jews  were  expelled 
bom  MalU  by  the  same  edict  of  Ferdinand,  in  1492,  which 
tamed  them  ovt  of  Spain.  By  1514  the  popolatioo  of  Malta 
had  doubled  j  Uie  two  islands  together  contained  22,000  in- 
habitants (Mi^ge,  ii.  81).  They  frequently  attacked  the 
Moors  on  the  iwunland,  and  suffered  reprisals  themselves 
aa  late  as  UBS.  Their  last  king  of  the  Spanish  house,  the 
OBperor  Charles  V.,  in  1530  granted  Malta  and  Ooso  (with 
the  dty  of  Tripoli)  hsa  nobleond  froeflefto  the  knightsof 
St.  John  of  Jerusalem,  still  retaining,  however,  the  suzer- 
ain^, by  the  homage  of  a  folcon  annually  to  be  given  by 
the  knights. 

IWta  thus  during  many  centuries  occupied  the  position 
of  a  feudal  fief  of  Sicily ;  her  laws  and  hercharch  date  fVom 
the  times  of  the  Normans,  and  both  developed  as  in  other 
foodal  govemmoits.  The  pn^^ess  of  her  political  inde- 
pendenee  in  the  ISth  oentni^,  especially  under  Alphonso  I. 
and  John  L,  has  been  shown  by  the  historian  Miige:  the 
history  of  the  relations  between  Malta  and  the  monorchs  of 
Sicily  affords  an  interesting  example  of  feudal  obligations 
with  their  attendant  difficulties.  That  these  fostered  a 
spirit  of  liberty  and  independence  in  the  peopla,  and  most 
ham  tended  largely  to  the  prosperity  of  the  islands,  is  shown 
by  nomeroas  diplomas  of  the  Aragonese  suseialns  preserved 
in  the  archives  at  Malta  (Eton's  Authentic  MalenaU,  ISOU, 
p.  108  tq.),  where  it  is  seen  that  the  inhabitants  acquired 
many  |n1vil<«es  and  were  also  able  to  pay  on  emergency 
eoDSiderable  sums  of  money  to  Incresse  and  preserve  their 
privilcces.  Thus  in  14S8,  imly  a  oentnry  befom  the  knhfhta 


came,  they  paid  30,000  florins  of  gold  to  King  Alphonso  in 
(»der  to  secure  their  tenure  l>y  the  crowu  of  SieUy  without 
any  middle-lords,  being  the  second  time  they  thos  booght 
back  their  Island  rights  (Eton,  p.  84).  These  things  areto 
be  noticed,  because,  as  has  been  complained,  the  knights 
uqjustly  depreciated  the  value  and  advantages  of  the  is- 
lands, in  Older  the  more  readily  to  obtain  the  grant  firan 
Charies  V.  Under  the  kinn  of  Sicily.  NotabUe  was  a 
tmhertiHt  or  commune,  with  Its  popular  ooondl  and  Joiati^ 
a  captatn-jnsticlar  representing  the  rights  of  the  crown ;  in 
other  words,  Malta  was  a  republic  governed  byitsown  laws; 
the  principal  magistrate  was  named  1^  the  king  out  of 
thiee  persons  proposed  by  the  emuUia  popMsra,  and  was  lia- 
ble to  dismissal  on  oompUnt  by  the  people.  The  king  pro- 
tected the  island,  and  inrctum the  Maltese  tookashare  in 
his  wars.  When  the  knights  took  possession  the  Maltese 
stipali^ed  that  each  grand  master  on  entering  office  should 
take  oath  to  malntsdn  their  ancient  rights  and  liberties 
(Eton, pp.  38,85,101).  The  knights  b^an  Iv  deceiving 
the  Maltese  candidates  for  admission  into  their  ranka. 
Their  rule,  at  first  conciliatory,  soon  became  despotio;  in 
time  the  overshadowing  power  of  a  rich  militsxy  organi- 
sation ensroached  upon  the  constitutional  government 
corruption  brought  the  officials  under  the  control  of  the 
knights,  and  the  people  lost  their  liberties,  though  the 
material  iprosperity  of  tha  islands  was  in  many  wi^  height- 
ened. 

For  the  history  of  the  order  of  8t  John  see  Br.  John 
(KmoBTS  OF).  Twen^-eight  soccessive  grand  masteis, 
from  Lisle  d'Adam  to  Hompesch  (1530  to  179S),  held  the 
islands.  Lislo  d'Adam  established  his  convent  and  hospital 
in  the  Boxgo,  a  city  that  had  grown  np  on  the  coast  near 
the  castle  Bt.  Angolo,  mposite  tiie  aneieat  fort  St.  Elmo. 
In  154i  was  made  the  nist  snrvey  tot  the  fortification  of 
Valetta.  Ten  yean  later  tbb  Turks,  led  by  their  famous 
naval  commander  Dragnt,  ravaged  Qoro,  and  mode  an  at- 
tempt upon  Malta  whfcii  foiled.  The  knights,  already 
fomons  for  their  power  at  sea,  were  soon  engaged  in  mach 
skirmishing  warfare  agiUnst  the  pirates  and  Turks,  win- 
ning success  and  riches,  and  the  gratitnde  of  Christian 
nations.  In  1666,  after  eight  years  of  threatening  prepara- 
tion^ daring  which  the  knights  had  beeo  strengtheniu 
and  fortifying  their  Island,  the  Torks  beriegad  them  with 
an  immense  force;  they  defended  themselves  with  such 
valor  that  it  took  a  month  to  reduce  Fort  St.  Elmo,  and  in 
rather  over  two  months  more  the  Turks,  whose  forther 
advance  was  sucoossAilty  resisted,  were  forced  to  retire, 
leaving  the  knights  free  to  build  their  new  city  Valetta 
and  its  fbrtiflcations.  The  admiration  and  gratitude  of 
Catholic  countries  for  this  service  to  Christendom  showed 
itself  in  liberal  donations  towards  these  works ;  large  sums 
were  also  raised  from  the  possessions  of  the  order;  and 
Valetta,  the  first  stone  of  which  was  laid  on  26th  March, 
1668,  In  fi>ar  years  rose  upon  the  rid^e  of  rock,  "a  city 
built  by  genUemen  for  gentlemen,"  as  it  has  been  well  de- 
scribed,— the  original  design  of  which,  the  catting  down 
the  rock  to  a  level  platform,  had  only  suffered  from  the 
oontinaal  fear  of  molestation  by  the  Tnrks  while  building. 

The  ordra,  now  firmly  established  in  their  island,  con- 
tinued to  carry  out  their  mission,  that  of  keeping  the 
Mediterranean  clear  from  Turkish  and  Moorish  piratM,  and 
(Mf  protecting  Chriatendom  againat  the  infidels.  Nomeroas 
sea-fighta  took  place  daring  the  16th  and  17th  centuries, 
many  of  them  undertaken  more  to  make  up  for  the  n^lect 
of  some  of  the  grand  masten  to  supply  the  islands  with  com, 
by  seizing  upon  Turkish  stores,  than  for  any  better  reason. 
Valetta  became  in  consequence  "  a  vast  slave  mart."  In 
1614,  under  Q.  M.  Vignaconrt,  an  aqueduct  was  oonstmcted 
at  a  cost  of  £13,000  to  bring  water  to  Valetta  f^m  springs 
nesr  Citta  Veccbia,  a  work  of  immense  value,  and  still  in 
use.  But  the  work  of  fortifying  Malta  occupied  a  large 
share  of  money  and  attention,  and  was  carried  on  without 
relaxation  by  many  of  the  grand  masters,  down  as  lato  as 
the  building  of  Fort  Tign  j  in  1793.  Besides  the  great  lines 
and  forts  in  and  around  Valetta,  the  koights  have  left  their 
mark  all  over  the  islands :  they  made  good  roads,  improved 
Citta  Veccbia,  built  watch-towers  around  the  coasts,  and 
erected  towers,  country  palaces,  and  gardens.  They  also 
established  and  continually  carried  on,  at  Notabile  and 
Valetta,  their  hospitals  for  the  sick  and  wounded.  In  1768 
the  Jesuits,  having  given  much  trouble,  were  expelled  and 
their  property  confiscated.  Danger  from  rebellion  twice 
threatened  the  knights— in  1722,  when  the  slaves  were  be- 
lieved to  be  in  oommnnlcation  with  the  Turks,  and  ftom 
1773  to  1775,  whra  both  people  and  priests  were  wrought 
upon  by  oppression  and  mlsgovemment,  which,  only  miti- 
gated for  a  time  by  the  better  measures  of  G.  M.  Riihao,  led 
to  tlie  weak  and  disorganized  condition  of  the  order  that 
ended  in  its  overthrow.  In  Jnne,  1798,  the  ponseesions  of 
tha  OTder  In  France  having  already  been  seised  by  the 
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lepubUeuM,  Bonuaarto  on  hli  w%j  to  Egypt  landed  vlth  n 
largo  force  In  a  bay  behind  Valette ;  no  rewrtanco  waa 
made,  and  In  a  few  faonrs  the  French  w«re  in  poniriwlmi  of 
the  whole  of  Gozo  and  Malta  except  the  town  of  Valetta 
and  one  little  fort.  In  four  daja  more,  witluHit  bombard- 
moot,  the  order  had  mrrendered  Valetta  and  partially 
oeaaed  to  exist.  Bonaparte  ^yed  aix  dayi,  laying  down 
lawB  and  regnlationa  with  m  high  hand,  and  eoUeeting 
nhuider  from  oharehoa,  etc  He  left  Vanbois  In  ohuge, 
ODt  in  Itm  than  three  tnontha  the  Maltese  had  revolted  from 
the  tyxsany  of  their  new  maateis,  and  Vaaiwia  inaide  of 
Taletta  with  flOOO  men  anatained  a  siege  and  Uookade  Uat* 
lag  two  yeara,  dazing  whieh  time  Portagaeae,  KeapolitMoa, 
and  a  small  ftorce  of  English  aasiBted  the  Maltese.  Sir  Alex* 
■nder  Ball  oommanded  in  the  name  of  the  Sicilian  king, 
and  was  put  at  the  head  of  their  National  CbonoU  by  the 
Maltese.  On  4th  September,  1800,  Vanboia  awnndered, 
and  the  Maltese  (who  lost  20,000  men)  pnt  thesnselTos  and 
their  islands  onder  the  protection  of  the  English, — ^reunion 
to  the  crown  of  Sicily,  which  th^  had  aooght,  befju  no 
longer  thooght  at  The  trea^  ct  Amleoi  (ISOS)  nranded 
that  the  islands  sboald  berestoredtotheraderof  Itt.  John, 
(rfiTloasly  to  the  ad nuitageof  France,  bat  rejmgnant  to  the 
Maltese.  War  breaking  out  again,  the  lalanda  remained  in 
the  bands  of  England  &il  in  1814  they  were  seeored  to  her 

S the  tmaty  of  Puis  (Art.  7J,  under  which  aha  itUl  holds 
em. 

Bee Eenrlek'a  J'hcmteia,  UOS;  A.  A  Caruana'B  S^orta  on  tfuxnt- 
tkmmdSammAnii^mOlainMaila,  1881  and  1882;  Jamtm  Smltb, 
Vbwvf  and  Suhiwrede  ea  BL  JW,  1866;  R.  Flirua,  SieOia  Sacra; 

aieae,im;  Q.P.  AbeU,iliijbi  iSiufr^  1773:  J.  Qulntin,  Mfute 
MOitm  tUter^io,JS3iS;  Q.  W.  Ton  Streltburg,  Sqfie  naeh  aer  hud 
Ualta,  1682 ;  R.  Gr«orlo,  Conttderationi  'topra  la  SUtria  tU  StcOia, 
mt;F.  A,  C.Ti»v3<M,  Tableau  hUariqvede  


JxaenMc  Xataialtfor  BtMory 
Mffw;  ToL  iv.,  17S7 :  G.  P.  Badeer,  ^ 
e.  N.  Qodwin,  OtdtU  io  andSaiurai 


_  ^  Matte,  ISM;  W.  Etnn, 
1802;  Honel,  Voyoffe  Pittor- 
'  t<^ MaUaamde<m,im: 


WUtwortb  Porter,  Hidory  qf  £nU[bU  qf  Malta,  A.  Blielow, 
TrmeU  t»  Matta  and  SieOif,  1831 ;  u.  Hiege,  mdotre  de  MaUe.  18M; 
J'aHtammUoiry  i^lper*— ret^ts  bT  Hr.  Rowaell  on  *'  TazHtlon  and 
Zxpenditare  of  Malta,"  18T8,brBizP.Jul]ran  on  "dvll  Eitattll^- 
ments,"  1880,  and  Hr.  Keenan  on  the  "Educational  Srstem,"  1880 
(the  lasttwo  deal  with  the  question  of  liui8:uBge):  F.  Vella,  JfoUtw 
eTa«marforaeuieqftAeEni;^k,19Sl:  MaUa  Penny  Maaaabte,lSS&- 
41;  J.  T.  Ui&Dd,  B^M^otoea  i^tteie,  1764:  Brvdone,  TeonM,  Jehn 
DiTdon,  Jr.,  W.  Tallock,  Rev.  H.  Seddall,  Bolw^n,  Rev.  W.  E. 
B.  Bedlbrd.  W.  H.  Barttett,  SL  Priest,  Hkt.  Bm,  and  F.  Lacroix 
have  also  written  on  Malta.  For  natural  adeooa  aee  the  worki 
of  Dr.  A.  L.  Aduna,  ProfeoBOr  £.  Forbea,  Captain  Spmtt,  Dr.  Q. 
Qnlla,  C.  A.  Wright,  and  Wood's  Tmaittt  Flora,  (l.  t.  s.) 

MALTE-BRUN,  Conrad  (1775-1826),  a  distin- 
gnished  ^geograplier,  was  bom  August  12,  1775,  at 
Thysted  id  Bemuaik,  and  died  at  Paris,  December  H. 
1826.  His  real  name  waa  Malta  Conrad  Bruun,  ana 
it  was  not  till  he  eettled  in  France  that  he  became 
known  by  the  more  familiar  form.  While  a  student 
at  Copenhagen,  be  made  himself  famous  partly  his 
Tetsee,  but  much  more  by  the  riolence  of  his  political 
pamphleteering:  and  at  length,  in  1 800,  the  legal 
aotions  which  the  Govemmont  authorities  had  from 
time  to  time  inaUtuted  against  him  culminated  in  a 
WDtenoe  of  perpctoal  banishment  The  principles 
which  he  had  advocated  were  those  of  the  French 
3Et«ToIation,  and,  though  he  at  first  sought  asylum  in 
Sweden,  before  long  he  found  his  way  to  Faris.  There 
he  looked  forward  to  a  political  career;  but,  when 
Napoleon's  personal  ambition  began  to  unfold  itself, 
Malte-Brun  was  bold  enough  to  protest,  and  to  turn 
elsewhere  for  employment  and  advancement.  He  was 
associated  with  Mentelle  and  Herbin  in  the  compila- 
tion of  their  GioQmpkte  rmithtmatique  .  .  .  de  toutex 
la  parties  du  Monde  (Paris,  1803-7,  16  vols.),  and 
before  many  years  he  was  recoj;nized  as  one  of  the  best 
geognphen  of  SVanoe.  He  is  remembered,  not  odIj 
u  the  author  of  nx  Tolnmes  of  the  leanied  de 
gioffrttphie  universelUt  continued  after  hia  death  by 
other  hands,  but  also  as  the  originator  of  the  Annales 
dea  Voyaget  (1808),  and  the  pnnoipal  founder  of  the 
Geographical  Soraety  of  Paris. 

MALTHUS,  Thomas  Robert  (1766-1834),  the 
Msentifio  expounder  of  the  principle  of  population,  was 
bom  in  1766  at  the  Rookery,  a  small  estate  owned  by 
his  father  in  the  county  of  Surrey.  His  father  was  a 
gentleman  of  j^ood  family  and  independent  fortune, — 
a  man  of  considerable  culture  both  in  literature  and 
philosophy,  the  fiiend  and  corxespoiu^it  of  Rouaeeau, 


and  one  of  hia  ezeoaton,  one,  too,  who  ahowttd  no 
little  interest  in  those  social  proUems  in  whiob  l^s  ton 
was  to  be  sn  original  inqoiier.  Toong  Malthus  was 
□ever  seat  to  a  puMie  aehool,  but  received  his  educa- 
tion from  private  tutors,  who  were  themselves  men  of 
some  distincUon.  In  1784  he  was  sent  to  Camlnidge, 
where  he  was  ninth  wranglor,  and  became  fellow  of  hia 
own  college  (Jesus)  in  1707.  The  same  year  he 
received  orden,  and  undertook  the  ehatge  of  a  small 
puish  in  Surrey,  still,  however,  retaining  hia  fellow- 
uiip.  Li  the  following  year  he  published  the  fitst 
edition  of  his  great  work,  An  Euojf  on  the  Ptineis^ 
of  Population  a*  it  affect*  tlta  Future  ImprovemaU  qf 
JSoeiehi,  wkh  remand  on  the  ^>eeiUatioaMQf  Mr.  QcA- 
wnt,  M.  Condoroet^  and  other  toriten.  Taa  work  ex- 
ated  ft  good  deal  of  sorpriae  sa  welt  as  atteotioii:  and 
with  diaractezistlo  thoroaghneas  and  love  of  truth  the 
author  went  abroad  to  oolleet  materials  for  the  rerifica- 
tion  and  more  exhaustive  tiieatment  of  hia  views.  As 
Britain  was  then  at  war  with  Franoe,  only  the  north- 
era  countries  of  Europe  were  quite  open  to  his  reaearoh 
at  that  time ;  but  during  the  brief  peace  of  Amiens 
Midthus  continued  his  investigations  io  France  and 
Switzerland.  The  result  of  these  pr^seworthy  labors 
appeared  in  the  greatly  enlargea  and  more  mature 
editicm  of  his  work,  which  was  published  ia  180^  la 
1805  Malthus  mamed  happily,  and  not  long  af^  was 
appointed  professor  of  modem  history  and  politioal 
economy  in  the  Eiaat  India  Com^uiy'a  Omwe  oa 
Huleybury.  llus  utuation  he  retamed  tiU  his  death 
in  1834.  Malthus  was  one  of  the  most  amidide, 
candid,  and  ooltured  of  men.  In  all  hia  private  rela- 
tions he  was  not  only  witJiout  reproaoh,  but  distin- 
guished for  the  beanty  of  his  character.  He  bore  the 
popular  abuse  and  misrepresentation  without  the  slight- 
est murmur  or  soumess  of  temper.^  The  aim  of  hia 
in(]uiries  was  to  promote  the  happiness  of  mankind, 
which  could  be  better  accomplished  by  pointing  out 
the  real  possibilities  of  progr^  than  by  mdulgmg  in 
vague  dKBms  of  perfectibQity  apart  from  the  ai^aBft 
facta  which  condition  human  life. 

Malthus's  &tay  on  jhmulatipn  grew  ont  of  some 
discusuons  which  he  had  with  his  father  respecting 
the  perfectibility  of  society.  His  father  shored  the 
theories  on  that  subject  of  Cbndorcet  and  Godwin ; 
and  his  ecm  oombated  them  on  the  ground  that  the 
realization  of  a  happy  society  will  always  be  hindered 
by  the  miseries  consequent  on  the  tendency  of  poptdap 
tion  to  increase  faster  than  the  means  of  aubsi^itence. 
His  father  was  etruck  by  the  weigbtand originality  of 
his  views,  asked  him  to  put  them  in  writing,  and  then 
recommended  the  publication  of  the  manuscript.  It 
was  in  this  way  the  Fiaay  saw  the  liffht.  Thus  it  will 
be  seen  that  both  historioally  and  pliilosophicaDy  the 
doctrine  of  Slalthus  was  a  eorreotive  reaction  ag«oat 
the  superficial  optimism  diffused  by  the  achool  of 
Rousseau.  It  was  the  same  optimism,  With  its  eaey 
methods  of  regenerating  sodety  and  iis  ilttal  bliuJucss 
td  the  real  conditions  that  circumscribe  human  life, 
that  was  responsible  for  the  wild  theories  of  the 
French  Revolution  and  many  of  its  consequent  ex- 
cesses. 

The  Eitay  on  th«  Prinei^  of  PopulidioR  will  beat  be  ron- 
sidered  ander  two  heads: — (Ij  tbe^rinci^leitooll^  with  the 
argumenta  and  illostratlona  by  which  it  la  anpported ;  and 
(2)  remarks  on  ite  origin  and  its  applications. 

L  The  principle  itself.  Tbe  idea  with  which  Malthas 
starts  is  the  improvement  of  society.  In  an  inquuy  am- 
ceming  tbe  improvement  of  society  there  are  two  thinw 
to  be  done, — (IJ  to  investigate  the  caosee  that  have 
eito  impeded  the  progress  of  mankind  to  bappinesa,  and 
(2)  to  examine  the  probability  of  the  total  or  partial 
removal  of  these  caosee  in  Aiture.  Waiving  the  eoiuidera»> 
tion  of  SQcb  an  immense  field  of  thought,  Halttina  restricta 
himself  to  the  examination  of  one  great  caoee  iiitimataly 
oonnocted  with  bnman  natore  and  its  efiecte  on  societj, 
which,  though  operating  since  the  conuneooemeat  of  aod- 
ety,  has  been  little  noticed  by  writeis.  This  canoe  ia  the 
constant  tendency  in  all  animated  life  to  increase  beyond 
the  nourishment  prepared  for  ic  Throughout  iioth  tbe  ani- 
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aul  and  vegetiblB  kingdonu,  utore  hM  Ksttend  the 
«eeds  of  life  abroad  with  the  most  profaae  and  libenl  hand. 
*  Life  on  this  planet  la  lo  ptoliflc  that,  if  allowed  free  room 
to  develop  itself,  it  woold  fill  millions  of  worlds  in  the 
«o«ne  of  a  few  taousand  Teats.  There  Is  only  one  limit 
to  the  iodeflnite  increase,  and  that  is  neoeailty-  la  plants 
and  irrational  uimals,  whieh  are  impelled  bjr  blind 
instinct  untioablod  bj  donbts  iJwnt  porvrlding  for  their . 
oApring,  the  problem  Is  simple ;  in  their  case  increase  Is 
ehecked  onlr  by  want  of  room  and  nourishment.  As 
xcgaida  man,  whose  equally  powerful  iostinct  is  coatrolled 
by  won,  the  question  Is  more  complioated.  In  his  case, 
tnenaae  most  either  be  <diecked  by  prerentlTe  restraint, 
wliicli  too  frequently  iwodnoes  vice ;  or  a  constant  cheek, 
from  the  diffioolty  of  acqnirin^  food,  must  be  in  operation. 

That  population  tends  to  increase  beyond  the  means  of 
aobsistence  La  obvious  in  two  ways, — (1)  from  the  oompnri- 
■on  of  the  natural  increase  of  popolation,  if  lefb  to  exert 
Itself  with  perfect  freedom,  witn  the  available  increase  of 
anfariatanee  under  the  most  favorable  conditions,  and  (8) 
from  »  review  of  the  diffijrent  states  of  society  in  which 
man  baa  existed.  Uttder  the  first  head,  Halthua  oonsiden 
it  a  aiA  caleolatkm  that  pc^ation,  when  nneheeked,  goes 
on  doubling  Itself  every  twenty-dve  years.  It  has  evtti 
been  calculated  that  it  may  doable  itself  in  about  thirteen 
years ;  ttiat  proportion  has  actually  occurred  for  short 
periods  In  more  eonntrics  than  one.  Halthns,  however, 
eootents  himMlf  with  the  more  modarate  nrte,  namely, 
that  popniation,  iriiea  nneheeked,  donbles  ftulf  every 
twenty-five  years,  f>r  increases  in  a  geometrical  ratio.  If 
90,  how  is  the  rate  of  increaae  of  the  means  of  subsistenoe 
tolie  estimated?  If  we  take  a  limited  area,  no  improve- 
nient  in  devfdoping  the  resources  of  the  soil  Will  keep 
paee  with  the  unchecked  increase  of  population.  We  may 
allow  that,  through  the  great  improvementeof  agriculture 
In  Qreat  Biritaio,  the  aven^^e  produce  of  the  Island  eouM  be 
doobled  in  the  first  twenty-five  yearn;  but  in  the  next 
twenty-five  it  is  impoaaible  to  suppose  that  the  psodnoe 
eenld  be  quadrupled.  The  utmost  wu  canallow  Is  that  tiie 
produce  might  be  increased  every  twenty-five  years  by  a 
quautity  equal  to  what  it  at  present  yields.  If  we  apply 
this  sopporition  to  the  whole  earth,  we  shall  assume  an 
Incieasemueh  greater  thui  any  possible  ezartions  of  man- 
kind could  eflbet.  On  the  whole,  then,  in  the  present  aver- 
age state  of  the  earth,  the  meanii  of  subsistenoe  could  not 
be  made  to  increase  fiuter  than  in  an  arithmetiod  ratio. 
With  such  a  disproportion  between  tiie  ratio  of  increase  of 
popniation  and  of  the  means  of  subelstenc^  population 
can  be  kept  down  to  the  level  of  the  means  of  subsistenoe 
only  by  the  strong  law  of  necessity  operatiugas  a  cheek  on 
the  greater  power.  In  fact,  the  uittmate  check  to  popula- 
tion  to  this  want  of  food;  bnt  this  ultimate  check  is 
never  the  immediate  eheek,  except  in  caaas  of  actual  fam- 
ine. The  immediate  check  ctmaiats  of  all  those  enstonis 
and  all  thoee  diseases  which  are  generated  by  a  scarcity  of 
food,  and  all  the  causes  independent  of  the  scarcity  which 
tend  to  weaken  and  destroy  the  human  frame.  Thesechecks 
■re  either  preventive  or  positive ;  and  the  former  oonsiat 
either  of  moral  restraint  or  of  vioe,  always  so  pernicious 
to  society.  The  positive  checks  are  extremely  various, 
including  everything  that  contributes  to  shorten  the 
natural  duration  of  human  life.  "  Under  this  head  may 
be  enumerated  all  unwholesome  oecapations,  severe  labor 
and  exposure  to  the  seaions,  extreme  poverty,  bad  nurs- 
ing of  ohUdren,  large  towns,  excesses  of  ail  kinds,  the 
whole  train  of  common  diseases  and  epidemics,  wars, 
flagne,  and  fiunine."  The  checks  of  all  kinds  may  be 
reduced  to  three  heads — moral  restraint,  vioe  and  misery. 
Tbia  theoretical  exposition  of  the  cJieoks  to  population 
Malthua  supports  and  illustrates  by  aa  exhaustive  exami- 
nation of  the  checks  which  have  operated  or  still  operate 
in  the  various  eonntries  and  states  of  society  from  the  bru- 
tal and  rsToItiiig  pncticea  prevalent  among  savages  of 
Tierta  del  Vtaego  and  Australia  to  the  moral  self-control 
3f  the  highest  nations.  It  is  not  a  pleasant  picture,  but  !t 
is  merely  a  presentation  of  historical  and  statistical  facta 
fbr  whicuk  Malthas  is  in  no  way  responsible.  Throngbont 
hii  fltttiie  exposition  he  does  not  theorise,  bnt  sedu  o^  to 
systematise  and  elucidate  ftcts  which  cannot  be  oontrovert- 
ed,  belonging  as  they  do  to  the  history  of  the  world.  The 
«uy  notable  exception  Is  his  attempt  to  express  in  mathe- 
matioal  langnage  the  pomlble  increase  of  the  means  of  snb- 
■Msnee.  The  eonditions  determining  such  increase  are 
ten  vague  and  varlmiB  to  be  calculated  in  aueh  away.  On 
this  pcunt  SCalthns  Is  not  followed  by  subsequent  economists, 
and  It  la  not  essential  to  his  principle.  At  the  same  time, 
in  s^te  nt  Its  unsonndnees,  it  does  help  us  to  rei^ixe  the 
4i»ropDS-ttMi  bstweeu  the  pontble  Inereaae  of  popniation 
and  the  means  of  labeistence. 
n.  What  remains  to  be  said  of  the  Emtg  e«  (A«  iV^ 
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wiple  mf  fnpidaliaa  may  be  embraced  in  the  foUowlng  notei. 
(1)  Origin  of  the  principle.  The  popolation  question  bag 
^ways  had  a  great  influence  on  the  development  of  man- 
kind. In  the  most  barbarous  nations  ths  problem  of  pre- 
serving the  balance  between  food  and  population  must 
^ways  have  been  a*  preniug  one,  and  has  led  to  scnne  of 
their  eraeiest  and  moat  immoral  eustoms.  The  moretheo* 
letiecMisidemtionof  the  question  has  a  iarge^aoe  in  the 
political  treatises  of  Plato  and  Ariatotie.  Just  before  Mai- 
thus's  time  it  had  been  touched  by  ani^  writers  as  Ben- 
jamin Franklin  (06<ertKUunucon«nuHf  lis  /msrsoMo/  Jfoa- 
jmul),  Hnme  (AimilpcuResf  o/  (Ae  Auamt  StAkm),  Wallace 
(0»  As  SwKitm  of  Mtnkind  in  AitOudrnd  Xodwn  Tmm), 
Townahend  (7V«esb  in  Bpain),  not  to  moition  many  other 
modem  writers  of  lessreoent  date.  (2)  The  remedy  for 
over-po|Hilatiou  usually  proposed  is  emigration.  No  doubt 
there  are  immense  fertile  areas  yet  unpeopled.  But  the 
difflcultr  of  transferring  the  surplus  population,  and 
e^tecially  of  conveying  surplus  capital  totSiese  regions,  and 
of  coK>r^ating  the  two,  is  a  point  that  must  not  be  over- 
looked. In  spite  of  the  great  development  of  steam  as  a 
means  of  onigration,  it  remains  a  uct  that  population 
tends  to  excess  in  many  of  the  most  Important  centresoftha 
world.  Bcaides,  emigration  is  only  a  postponing  of  the 
difficulty.  In  another  century  even  the  Atississippi  valley 
will  be  well  stocked.  (3)  Belation  o'  Valthua  to  Darwin. 
In  his  book  Ai^m^  and  Knils  I  wHeatton,  vol.  i.  n. 
10,  Darwin  enremly  acknowledges  his  Ii.  ^eUedness  to  lul- 
thni  in  thinking  out  Ui  cardinal  prindpl  of  natural  aelee- 
tiou.  Aiterthestadyofdomeeticprodiictionshad  given  him 
a  just  idea  of  the  power  of  selection,  he  saw,  "  on  reading 
Halthus  0»  Popuiation,  that  natural  selection  waa  the 
Inevitable  result  of  the  nqild  increase  of  all  or^nic  be 
Ings."  (4)  Poor-law  reform.  The  reformed  poor  law  ct  - 
1834  was  arealtriumphofM^thtts'steaching.  The  effect 
of  the  old  poor  law  was  to  enooarage  population  by  reliev- 
iug  the  laboring  classes  of  the  due  romonaibiiity  «i  sup- 
porttng  themselves  and  their  families.  By  discouiaging 
foresight,  self-control,  and  the  spirit  of  self-reliant  inde- 
pendence, it  demoralized  the  working  man.  The  great  aim 
of  the  new  poor  law  was  to  emphasize  the  duty  of  self-sup- 
port and  the  ref^onaibilities  of  parentage.  (5)  Belation  to 
modem  politics.  ScNueof  the  greateat  diflknltiea  in  eon- 
temporary  politics  can  be  correotly  andentood  only  in  the 
light  of  the  principle  of  population.  The  most  striking 
example  of  this  is  India,  where,  under  the  good  govern- 
ment of  England,  the  old  and  unluQpy  cheoks  to  popula- 
tion, such  as  war,  ihmlne,  pestilence,  and  religions  self-tm- 
moIaUon,  have  bem  removed.  As  niere  has  been  no  m>- 
portionate  improvement  in  agriculture,  and  in  the  ethical 
development  of  the  people,  popu  lation  has  increased  beyond 
the  moans  of  snbsistence,  and  thereprevails  a  tendency  to 
chronic  poverty,  a  very  low  standard  of  living,  a  general 
misery,  and  an  unsanstheto^  social  moral*,  whlui  cor- 
reBpond  badly  with  the  high  European  etviliaation  under 
which  such  a  state  of  things  is  maintained.  <6)  It  is  only 
due  to  the  memory  of  a  good  num,  who  was  a  sincere  lover  at 
tmth  and  of  the  progress  of  humanity,  that  we  should  em- 
phasize the  fact  that  Ualthns  is  In  no  way  responsible  for 
the  immoral  theories  pofAIarly  connected  with  his  name. 
Apart  from  such  increase  in  the  means  of  subsistence  as 
may  be  attained,  by  emigration  and  improved  agriculture^ 
Malthus  a|>proved  of  only  cme  method  «f  solving  the  pt^n- 
lation  qn&ition,  namely,  moral  aelf-rastnint.  His  single 
precept  is  "  Do  not  marry  nntil  yon  have  a  &ir  prospect  of 
supporting  a  family."  The  greatest  and  highest  moral 
result  of  his  princi|^e  is  that  it  clearly  and  emphatically 
tenches  the  respimalbility  of  parentage,  and  deeUma  the 
sin  of  tiioae  who  bring  human  beings  into  the  world  for 
whose  physical,  intellectual,  and  moral  wellbeis^;  no  Mtla- 
fiustory  provision  Is  made. 

Besides bU gri^t work, ICalthoi wrote OtMrvotfoM on  tkt^/tH 

<a  OteOomLavm:  A%  BtqutryMotheSatmtmAFrtarmtf  R^al; 
Ataetote    MiUeat  JEteMSW  ;  ai^ 

HlivrewaonrentwsfeofreulmpostaBesL  gOrhiiUllBsee  JEmbst 
by  bis  Mend  Dr.  Otter,  bishop  of  dilcherter  (prelUed  to  2d  edi- 
tion, 18Se,  of  the  Fiiat^  vf  FoHtUal  Beonoagf.  (T.  K.) 

MAIiTON,  a  parliamentaiy  boroogli  of  YorlcBhire, 
Kn^lantl,  which  mdudea  Old  MaltOQ  nod  New  Malton 
in  the  North  Riding,  and  die  pariah  of  Norton  in  ih^ 
East  Riding.  New  Malton  is  situated  od  an  emiiiMioe 
on  the  right  haok  of  tlie  Derwent,  22  miles  northeast 
of  York  and  213  north  of  London.  Old  Malton  lisa 
about  a  mils  to  the  northeast,  »nd  %  brid^  seroeB  Uie 
river  ooaneotB  New  Mahon  with  Norton.  New  Malton, 
which  is  a  market-town,  oonsiate  of  several  well-buiU 
streets  radiating  &om  the  markelrplsoe.  The  ohnmh 
Sl  Miduel  is  a  fine  bnikUng  in  the  Late  NonnHi 


Digitized  by 


348 


HALTZAN— MALVASIA. 


style  the  churoh  of  St  Leonard,  of  mixed  architeo- 
tuire,  with  square  tower  and  spire,  has  three  Norman 
arches  and  a  Norman  font ;  the  west  doorway  of  the 
church  of  St  Mary  at  Old  Matton  is  one  of  the  finest 
spedmcns  of  Norman  in  England.  In  Old  Malton 
there  is  a  grammar  school  founded  in  1547,  and  also 
tiie  remuns  of  a  oriory  of  GilberUDO  canons,  founded 
in  1160.  New  Malton  uossesaes  a  town-hall  anda  ooni 
exchange.  The  town  has  some  shipping  trade,  and 
also  iron  and  brass  foundries,  agricuitural  implement 
work&  com  mills,  tanneries,  and  breweries.  In  the 
ndghborhood  there  are  lime  and  whinstone  quarries. 
The  population  of  the  parliamentary  boruugh  (area 
6855  acres)  in  1871  was  8168,  and  in  1881  it  was  875a 
Malton  was  s  Boman  station,  antl  Tarioas  Soman  remains 
h»ve  been  fouadiutheDeighborbood.  The  old  castle, built 
1^  the  Oe  Vescis  in  the  time  of  tbo  Normans,  was  demol- 
bhed  by  Honry  II.  In  the  lolgn  of  Stephen  the  town, 
while  occupied  by  tbo  Scots,  was  burned  down  by  Thurston, 
archbishop  of  York,  and  on  being  rebuilt  it  was  named 
Now  Malton.  The  borough  sent  momben  to  parliomeut 
as  early  as  the  reign  of  Edward  I.,  bat  for  some  jrears  pre- 
vious to  1640  the  privilege  was  in  abeyance,  ffince  1868 
only  one  mebiber  has  been  returoed. 

MALTZAN,  Heinbicii  K.  E.  H.  Freiherb  [Ba- 
ron] TON  (182G^]874},  African  and  Oriental  traveller, 
was  Dom  in  the  vidnity  of  Dresden,  and  studied  law  at 
Jena,  but  on  account  of  ill-health  spent  much  of  his 
time  from  1850  in  travel.  Suocceding  to  his  father's 
property  in  1852,  he  extend»l  therangeof  his  journeys 
to  Slorocco  and  other  parts  of  the  Maghrib,  and  before 
his  return  home  in  1854  had  also  visited  Egypt,  Pales- 
tine, and  other  oountries  of  the  Xtevant  In  1856-57 
he  was  again  in  Algeria;  in  1858  he  reached  the  city 
of  Morocco;  and  in  1860  he  succeeded  in  performing 
the  pilgrimage  to  Mecca,  which  he  aflerwards  described 
in  his  book  Meine  Wall/ahrt  nach  Mecca,  but  had  to 
flee  for  his  life  to  Jeddan  without  visiting  Medina.  He 
then  visited  Aden  and  Bombay,  and  aoer  some  two 
years  of  study  in  Europe  iwiun  be«an  to  wander  through 
the  eoastB  and  islands  of  the  Mediterranean,  repeatedly 
visiting  Algeria.  His  first  book  of  travel,  Three  Yean 
in  the^orUiwett  of  Africa,  appeared  in  1863,  and  was 
followed  hy^  a  variety  of  works  and  essays,  popular  and 
scientific,  till  a  little  before  his  death  at  Pisa  in  1874, 
when  he  put  an  end  with  hia  own  hand  to  neuralgic 
inins  which  had  tortured  him  for  yean. 

Haltzan'i  lost  book,  JMm  t»  Arabim  (1873),  is  one  of  his 
mostuBoAil  contributions.  It  contains,  like  bis  other  works, 
some  lively  descaription,  bat  is  chiefly  vainable  as  a  digest 
of  much  information  about  little-known  sorts  of  Simth 
Arabia  collected  tram  natives  during  a  reudence  at  Aden 
in  1870-71.  Among  his  other  services  to  science  must  be 
noticed  his  collection  of  Punic  inscriptions  {Ret»e  in  Tuait 
vnd  TripoUt,  3  vols.,  Leipelo,  1870),  various  collections  on 
Arable  dialects  (£  D.  M.  Q.,  various  dates),  and  the  editing 
of  Von  Wrede's  remarkable  Journey  in  ^^diomaut  (1873). 

MALU8,  ^TOMNE  Louts  U775-18I2),  the  discov- 
erer of  the  laws  of  the  polarization  of  light  by  reflec- 
tion, bcnn  at  Paris  on  the  23d  of  June,  1775,  was  tbe 
eon  of  Anne -Louis  MsJus  du  Mitirv,  and  of  Louisa 
Charlotte  Desboves,  his  wife.  His  nther,  who  had  a 
place  in  Uie  treasury  of  France,  gave  him  at  home  an 
excellent  education  in  mathematics  and  in  the  fine  arts, 
as  well  as  in  clasucal  literature,  and  he  then  studied 
with  distinction  in  the  school  of  military  engineers ; 
bat,  being  regarded  as  a  suspected  person,  probably  on 
account  of  the  situation  held  by  his  father,  he  was 
dismissed  from  the  school  without  receiring  a  com- 
mission, and  obliged  to  enter  the  army  ss  a  private 
soldier.  Being  employed  upon  the  fortifications  of 
Dunkirk,  he  was  soon  distinguished  by  M.  Lep^re,  the 
director  of  the  works,  as  superior  to  his  accidental  situ- 
ation, and  was  selected  as  a  member  of  the  Kcole  Poly- 
tecfaniqne  Uien  to  be  established  under  Monge,  who 
immediately  ohose  him  as  one  of  the  twenty  who  were 
to  be  in^ructors  of  the  rest  In  this  institution,  which 
at  that  moment  was  tiie  only  refiife  of  the  sciences  in 
Fkance,  he  passed  three  years,  giving  special  attention 


to  the  mathematical  theory  of  optics.  From  the  Eoole 
he  was  admitted  into  the  corps  of  engineers,  and  served  • 
in  the  army  of  the  Sambre  and  Mouse ;  he  was  present 
at  the  passage  of  the  Rhine  in  17*J7,  Md  at  the  affiurs 
of  Ukratz  and  Altenkirch.  In  Germanvhef^in  lov« 
with  the  daughter  of  Kooh,  the  chancellor  of  the  nni- 
reisity  of  Giesaen ;  and  he  was  on  the  point  of  msiiT- 
ing  her  when  he  was  oUiged  to  join  the  Kgyptian  ex- 
pediUoo.  He  remained  in  the  Kast  and  saw  much 
service  till  the  capitulation  with  the  English,  when  he 
returned  to  Franco  {October,  1801),  and  hastened  to 
Germany  to  fulfil  hia  enga^ment  His  fidelity  was 
rewarded,  during  the  deven  yean  that  he  snrriTSd,  bj 
the  most  constant  and  affectionate  attention  on  the  part 
of  his  wife. 

Though  his  health  was  much  broken  by  the  eastern 
campaign,  Malus  was  still  able  to  combine  the  purauit 
of  his  favorite  sciences  with  his  official  duties  in  supor- 
intending  the  construction  of  worits  at  Antwerp  and 
at  Strasburg ;  and  upon  oocasion  of  a  prize  question 
proposed  by  the  Listituie  he  undertook  the  investiga- 
tion of  the  extraordinary  refraction  of  Iceland  cr^-stal, 
which  the  experiments  (»  Dr.  Wollaston  had  previously 
shown  to  agree  very  accurately  with  the  laws  hud  down 
by  Huygens;  and,  besides  completely  confinniiig  all 
Wollaston's  results,  he  had  the  good  fortune  greatly  to 
extend  the  Huygenian  discover/  of  the  neouUar  modi- 
fication of  light  produced  by  the  action  or  such  crystals, 
which  Newton  liad  distinguished  by  the  name  "po- 
larity^"  and  which  Malus  now  found  to  be  produced  in 
a  vanety  of  circumstances,  independently  of  the  action 
of  crystallized  bodiea  It  seems  natural  to  suppose 
that  the  investigation  of  the  laws  of  die  internal  re- 
flection of  light  at  die  second  surface  of  the  crystals 
must  have  led  him  to  the  discovery  of  the  effects  of 
oblique  reflection  in  other  circumstances ;  but  accord- 
ing to  Blot,  Malus's  first  observation  of  polariution  hf 
reflection  was  due  to  the  accident  that  he  ohanoed  to 
look  through  a  quartz  crystal  at  the  image  of  the  sun 
reflected  from  the  windows  of  the  Luxemboiirg.  The 
value  of  his  discovery  was  acknowledged  by  his  election 
as  a  member  of  the  Institute,  bpr  the  award  of  the 
Rumford  medal  of  the  Royal  Sooiety  of  London,  and 
bv  military  promotion.  Malus  died  on  the  24tli  of 
February,  1812,  universally  rc«retted  by  the-  lovers  of 
science  in  all  countries,  and  deeply  lamented  by  his 
colleagues,  who  said  of  him,  as  Newton  did  of  Cotss, 
that  if  his  life  had  been  probn^  we  shotdd  at  Us| 
"have known  scouethtng   of  the  Um  of  nature. 

UalDB*B  first  publication  npoors  to  have  been  a  paper 

"On  an  unknown  Branch  of  the  Kile,"  in  the  flnt  volnme 
of  the  Dicade  Effyptteane.  A  mathematical  "Tiait6  d'Op- 
tique,"  presented  to  the  Institute  before  the  completion  of 
his  experiments  on  doable  redaction,  was  puhlisbed  in  the 
MbMiret  nr.  A  Plnttiivt,  Td.  U.,  Paris,  ISIO.  His  mne  ba- 
portant  discoveries  were  flnt  made  known  In  the  aeeond 
volume  of  the  JffmoirM  ^Areueit,  Paris,  1809,  8vo;  and 
aftain,  in  the  "  Theory  of  Donble  Befroction,"  Mim.  pr.  i 
rittst.,  vol.  ii.  a  paper  which  obtained  a  prise  on  the  2d  of 
January,  1810.  See  Delambre,  M.  IntL,  181^  p.  zxviL; 
Biot,  in  Biographie  UniveriOe,  xxvl.,  Paris  IBSOl 

MALVASIA  {firom  the  Greek  Manembasia^  tie.,  the 
city  of  the  single  approach  or  entrance ;  the  Italian 
NapoliiUMalvcma.  the  Turkish  Menge^  or  Benahe), 
one  of  the  principal  fortresses  and  oommenial  oentrea 
of  the  Levant  during  the  Middle  Ages,  still  repre- 
sented by  a  considenble  ma&s  of  ruins  and  a  town  of 
about  1000  inhabitants,  stood  on  the  east  coast  of  the 
Morea,  contiguous  to  the  site  of  the  ancient  Hpidauros 
Limera,  of  which  it  took  the  place.  So  eztenmve  was 
its  trade  in  wine  that  the  name  of  the  plaoe  became 
familiar  throughout  Europe  as  the  distinctive  app^ft- 
tion  of  a  special  kind — the  Italian  AfiUvcut't,  Spanish 
Malvafpa,  French  MtUvoitie.  English  Mnhme  or 
Malmsey.  The  wine  was  not  oi  localgrowth,  but  came 
for  the  most  part  firom  Tenos  and  otoers  of  the  Cy- 
clades. 

As  a  fortiass  Malvssia  played  an  important  part  la  th* 
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■tnn^  betwaan  Sraantiam,  V«nioe,  and  Torlcey.  The 
Br'ui'iiM  unperon  eondderad  it  one  of  thetr  moat  valuable 
poBts  in  the  Horea,  and  rewarded  its  inhabitants  for  their 
fideli^  by  unosual  privileges.  Phrantzes  (lib.  It.  cap. 
zvt)  tella  how  Haoricinfl  TibertUa  made  the  city  (pievi- 
Mil7  dependent  In  emdeaiaBtloal  matten  on  Corinth)  a  me- 
tnwoUs  arehbiahop's  lee,  and  how  Alexins  Comnenus, 
ana  more  especially  Andronlcus  Falnologns,  gave  the  Mo- 
oembasiotce  fteedom  from  all  sorts  of  exactions  throughout 
Uie  empire.  la  1147  Halvasia  bode  defiance  to  the  Nor- 
mans,  aikd  in  1905  obliged  Villehardonin,  after  a  four  yean' 
^fBgfi,  to  swear  to  preserve  its  liberties  and  privileges  (Foll- 
fflerayer,  i.  pp.  408-409).  It  was  defended  against  the 
Turks  by  Hanael  Paleologus  in  1460.  In  1689  it  was  the 
only  town  of  the  Morea  which  held  out  against  Morosinl, 
and  Ooisaro  his  sncoessor  only  socoeeded  In  redaclng  it  by 
ftatlne.  In  1715  it  capitnls^  to  the  Tarks,  and  on  the 
fiiilnreof  the  insorreotlon  of  1770  the  leading  families  were 
scattered  abroad.  As  the  first  fortress  which  fell  into  the 
hands  of  th«  Greeks  in  1831,  it  became  in  the  following 
year  the  seat  of  the  first  national  assembly. 

See  Cortios,  Piloponne$M,  ii.  pp.  293  and  828 :  Csstellaa,  LeUret 
mr  la  tIor6e  (1808)  for  a  plan:  and  Valiero,  BM.  deOa  guara  tU 
OhkUo  (Venice,  1670)  for  details  ss  to  the  fortress. 

MALVERN,  Great,  a  watering-place  of  Woroes- 
terahire,  En^laad,  beantifolly  situated  on  the  eaatem 
elope  of  the  jlalvem  hills,  8  miles  southwest  hy  south 
of  Woroester,  and  120  northwest  by  west  of  London. 
The  town  is  irregularly  built,  but  there  are  many  villaa, 
and  oa  account  of  its  fine  situation  in  the  centre  of  the 
Cluse  of  Malvern,  its  (ure  air*  and  its  chidybeate  and 
bitominous  springs,  it  is  much  firequented  by  summer 
viatots.  At  Malvern  a  hermitage  was  endowed  Iqr 
Edward  the  Confessor,  which  after  the  Conquest  was 
changed  into  a  BenedictiDe  priory.  Of  the  buildings, 
which  date  from  1083,  there  still  remain  the  abbey 
gate,  and  also  the  church  (partly  rebuilt  in  the  retRn 
of  Henry  VIL,  and  restored  since  18G1),  a  veo'  fine 
structure,  Norman  and  Perpendicular,  yrith  square 
embattled  tower.  There  is  a  proprietary  college, 
founded  in  18G3.  At  Little  Malvern,  about  three 
miles  south  of  Great  Malvern,  there  was  a  Benedictine 
wioiy,  founded  in  1171,  upon  the  site  of  which  the 
aweUiD^-house  of  Malvern  Court  has  been  erected, 
presemng  the  tower  and  chancel  of  the  old  Diioiy 
church.  At  Malvern  Wells,  2  miles  south  of  Malvern, 
is  the  celebrated  '*  Holy  Well,"  the  water  of  which  is 
of  perfect  purity.  The  population  of  MalTcm  in  1871 
was  5693,  and  in  1881  it  was  5847.  , 

an  historical  provioce  ot  Central  India, 
roughly  coertensive  with  the  western  portion  of  the 
Central  India  agency,  is  bounded  on  the  N.  by  Hin- 
dustan Proper,  on  the  E.  by  Bundelkhand,  on  the  S. 

the  Deocan,  and  on  the  W.  by  Rdjput&na.  It  oon- 
Bsta  of  an  upland  region,  with  many  fertile  valleys, 
xBcluded  wiUiu  the  main  riven  of  the  Ganges,  the 


S6n,  the  Chamhat,  and  the  Nerbudda.  In  prehistoric 
times  the  capital  was  the  ancient  city  of  Ujain 
(Oojein),  associated  in  Hindu  legend  with  the  great 
king  Vikram&ditya,  the  date  of  whose  aooession  (57 
B.cT)  has  given  toe  "  Samvat "  era  to  aK  IndisL  The 
Mohammedan  chronider  Ferishta  describes  Mfalw&  as 
the  kingdom  of  an  independent  rtjk,  when  Mahmdd 
of  Ghaznf  invaded  India  in  the  beginning  of  the  llth 
century.  It  appears  to  have  first  fallen  into  the  hands 
of  the  Moslems  about  1309,  during  the  reign  of  the 
Delhi  emperor  AU-ud-din.  When  the  Tuglilak 
dynasty  was  weakened  by  the  repeated  attacks  of  the 
Mughals,  their  viceroy  in  Mdlwd  suoceeded  in  estab- 
lishing his  independence.  The  first  Moslem  king  of 
M&lw4  was  Bimwar  Kb&n  Ghori,  of  Af^hin  ongin, 
who  ruled  from  1387  to  1405,  and  placed  his  capitiu  at 
Maudu.  He  was  succeeded  by  his  son  Hoahuig  Ghori, 
to  whom  are  attributed  most  of  the  magnificent  ruins 
still  to  be  seen  at  Mondo.  Li  1526  the  Ghori  dynasty 
came  to  an  end,  being  overthrown  by  Bah&dnr  Sh^ 
of  Guzerdt ;  and  ia  1517  M&lw&  was,  on  the  conquest 
of  Guzcrat  by  the  emperor  Akbar,  iDcorporated  in 
the  Mughal  dominions.  On  the  decay  of  the  I>elhi 
empire  in  the  1 8th  centuiy,  M&lw&  was  one  of  the  first 
provinces  to  be  overrun  by  the  Mahratlas.  In  1737  the 
peshwfi  exacted  dtanth  or  "one-fourth  of  the  revenue, 
and  at  a  later  date  the  two  great  military  chiefa  Sind- 
hia  and  Holkar  carved  out  for  themselves  kingdoms, 
whjph  their  descendants  still  retain.  But  the  Mahrat 
tas  set  uj>  no  organized  government,  so  that  M&l^, 
besides  its  native  population  of  pn»]atory  Bhfis,  be- 
came the  refuge  of  all  the  merccnaiy  bandits  of  ihe 
peninsula.  In  the  beginning  of  the  present  oentuiy, 
the  depredations  of  these  bandits  or  Finddrfo  led  to 
what  is  sometimes  known  as  the  fourth  Maliratta  war 
of  1817  under  the  govemor-generalsiiip  of  Lord  Hast- 
ings.. As  the  result,  the  I^nd&rfs  were  extirpated ; 
and  under  the  rule  of  Sir  John  Malcolm  the  Bhfls 
were  tamed,  and  the  jungles  were  cleared  of  wild  beasts. 
Many  of  the  Bhfls  oavo  been  enlisted  as  British  sol- 
diers ;  and  the  headquarters  of  the  Mdlw&  Bhfl  corps 
is  at  Sardfirpur.  At  the  present  day  Mdlwd  ia  best 
known  as  giving  its  name  to  the  opium  which  is  an- 
nually exported  irom  Bombay  to  the  amount  of  alMmt 
37,000  chests. 

MAMKLUKE,  acormptiott  of  the  Artibio  MandOk 
{MettUook),  a  slave.  The  name  of  Mamelukes  has 
passed  into  histoiy  from  the  body-guard  of  Turkish 
slaves  first  formed  in  Egypt  under  the  suooessom  of 
Saladin,  who  ultimately  usurped  the  supreme  power. 
For  the  history  of  the  Mameluke  sultans  and  Alanie- 
luke  beys,  see  Eotft,  vol  viL  p.  655  *q. 


MAMMALIA. 


MAMMALIA  (French,  Mammifire*;  German, 
SUagethiere)  is  the  name  invented  hy  Linnseus 
(from  the  Latin,  mamma),  and  now  commonly  used 
by  zoologists,  for  one  of  the  classes  of  vertebrated  ani- 
mals, which,  though  the  best  known  and  undoubtedly 
the  moat  important  group  of  the  animal  kingdom,  has 
never  received  any  generally  accepted  vernacular  de- 
signation in  our  language.  The  unity  of  structure  of 
the  animals  composing  this  class,  and  their  definite 
demarcftlion  from  other  vertebrates,  were  not  recog- 
niced  until  oomparatively  modem  times,  and  hence  no 
word  was  thongnt  of  to  designate  what  zoologists  now 
term  a  mammal.  The  nearest  equivalents  in  common 
use  are  "beast"  and  "quadruped,"  both  of  which, 
however,  cover  a  different  ground,  as  tlie^  are  often 
used  to  include  the  larger  four-footed  reptiles,  and  to 
exclude  certain  undoubted  mammals,  as  Man,  Bats, 
and  Whales. 


'    The  limits  of  the  class  as  now  understood  by  zoolo- 
.  gists  are  perfectly  well  defined,  and,  although  certsin 
!  forms  Btifl  existmg  on  the  earth  (though  not  those 
I  mentioned  above  as  excluded  by  the  popular  idea)  are 
;  of  exceedingly  aberrant  structure,  exhibiting  several 
well-marked  characters  which  connect  them  with  the 
I  lower  vertebrated  groups,  common  consent  retains  them 
I  in  the  class  with  which  the  f^eeat  proportion  of  their 
characters  ally  tbcm,'  and  hitherto  no  traces  of  any 
species  showing  still  more  divergent  or  transitional 
cnaraotcrs  have  be?n  discovered.  There  is  thus  a  great 
I  inter%-al,  not  bridged  over  by  any  known  forms,  recent 
or  extinct,  between  mammals  and  other  vertebrates. 

In  the  gradual  order  of  evolution  of  living^  beings, 
mammals  taken  altogether  are  certainly  the  highest  in 
organization,  as  they  were  probably  the  la«t  to  appear 
on  the  earth  s  surface,  though  this  must  be  said  with 
some  reservation,  pending  further  knowledge  of  the 
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earlv  history  of  the  dass  of  binlft.  Bnt,  as  in  speaking 
of  all  other  large  and  neatly  differenbiated  groups,  thiB 
expzcsaaon  most  not  be  understood  in  too  limited  a 
senae.   Tfae  tendency  to  gradual  perfection  for  their 

Krticular  station  in  life^  which  all  groups  manifest, 
ids  to  various  Uncs  of  specialization,  or  divergenoe 
from  the  oommon  or  genenu  type^  vhieh  may  or  may 
not  take  die  direetion  of  elevation.  A  too  oomplex 
and  sensitive  condition  of  organization  may  in 
some  droamstances  in  life  be  disodvaatAgeous,  and 
modification  may  then  take  place  in  a  retrograde  di- 
rection. In  mammals,  as  in  otiier  classes,  there  are 
low  forms  as  well  as  bich  forms,  but  by  any  tests  that 
can  be  applied,  e^eeiculy  those  based  on  the  state  of 
development  of  the  central  nervous  s^'stem,  it  will  be 
seen  that  the  average  exceeds  the  average  oi  any  other 
dass,  that  many  species  this  class  far  excel  those  of 
any  other  in  perfection  of  structure,  and  that  it  con- 
tuns  one  form  which  is  unquestionably  the  culminating 
point  yet  arrived  at  amongst  orguiiKed  beings. 

Wiui  regard  to  the  time  of  the  first  appearance  of 
mammals  upon  the  earth,  the  geological  record  is  pro- 
voking imperfect  At  the  oommeocement  of  the 
Tertiai;  period  they  were  abundant,  and  already  modi- 
fied into  most  of  the  leading  4.vpcs  at  present  existing. 
It  was  at  one  time  thought  that  they  first  came  into 
being  at  this  date,  but  the  discoveir  of  indents  of- 
numerous  smidl  species  has  revealea  the  existence  of 
some  forms  of  the  class  at  various  periods  throughout 
almost  the  whole  of  the  ago  of  the  depostion  of  tfae 
Secondaiy  rocks.  This  subject  will  be  reverted  to 
later  on. 

It  hardly  need  be  said  that  mammals  are  vertebrated 
animals,  and  possess  all  the  characteristics  common  to 
tiie  members  of  that  division  of  the  animal  kingdom. 
They  are  separated  from  the  Ichtkyopntda  (fishes  and 
unphibia)  and  agree  with  the  SauT(^mda  (reptile  and 
birds]  in  the  possession  during  their  development  of 
an  amnion  and  tdlantois,  and  in  never  having  external 
branchis  or  ^Ub.  They  differ  from  reptiles  and  re- 
semble birds  m  being  warm-blooded,  and  having  a 
heart  with  four  cavities,  and  a  complete  double  circu- 
lation. They  differ  from  both  birds  and  reptiles  in  the 
red  corpuscles  of  the  blood  being  nucleated  and,  with 
very  few  exceptions,  circular  in .  outline ;  in  the  lungs 
bdng  flreely  suBpcndcd  in  a  thoracic  cavity,  separated 
from  the  abdomen  by  a  complete  muscular  partition, 
the  diaphragm^  which  is  the  prindpal  axent  in  infla- 
ting the  lungs  m  respiration ;  in  having  hut  one  aortio 
aion,  which  curves  over  the  left  bronchus :  in  the  skin 
boing  more  or  less  obthed  with  hur,  ana  never  with 
feat]  lers ;  in  the  greater  perfection  of  the  commissural 
fliystem  of  tlie  cerebral  hemispheres,  which  has  either 
a  complete  corpus  callosum,  or  an  incomplete  one  afflo- 
faated  wit^  a  very  large  anterior  commissure ;  in  having 
DO  syrinx  or  inferior  vocal  organ,  but  a  complete  larj'iix 
at  the  upper  end  of  the  trachea ;  in  having  a  mandible 
of  which  each  ramus  (except  in  very  early  develop- 
mental conditions)  consists  of  a  ungle  bone  on  cacti 
dde,  articulating  to  the  Bquamosal^  without  the  int^r- 
venUon  of  a  quadrate  bone  i  in  having  a  purof  latorally 
plaoed  oc(»pital  condyles  instead  of  one  median  one ; 
and  in  the  very  obvious  character  of  the  female  being 
provided  witli  mammarj'  glands,  by  the  secretion  of 
which  the  young  (produced  alive  and  not  by  means  of 
externally  hatdbed  oggs]  are  nourished  for  some  time 
after  torth. 

In  oommon  with  all  vertebrated  animals,  mammals 
have  never  more  than  two  pairs  of  limbs.    In  the 

Ct  majority  of  the  class  both  are  well-developed  and 
tionol,  and  adapted  for  terrestrial  progression,  as 
the  larger  numbo:  of  mammals  live  ordinarily  on  the 
surface  of  the  earth.  They  are,  however,  by  no  means 
limited  to  this  siLuaiiou.  Some  species  spend  the 
greater  part  of  their  lives  beneath  the  surlace,  their 
fore  limM  being  spedallv  modified  for  burrowing ;  others 
are  habitually  arboreal,  their  limbs  bong  fitted  for 
olimbing  or  han^ng  to  booghs  of  trees ;  some  are  aa 


aerial  as  birds,  the  fore  limbs  being  devdoped  iato 
wings  of  a  special  diaraoter ;  others  are  as  aquatio  as 
fish^  the  limbs  assuming  the  form  of  fins  or  paddles. 
In  many  of  the  latter  the  ninder  ezuemities  axe  eithei 
completely  suppressed,  or  present  only  in  a  rudimeataty 
state.    In  no  known  mammal  are  the  fore  limbaabeeat. 

The  hinder  extramify  of  the  axis  of  the  body  it 
nsoatly  prolonged  into  a  tail;  which  may  be  a  men 
pendent  appendage,  or  modified  to  perform  various 
ninctioDS,  as  grasping  boughs  in  chmbing,  or  even 
gathering  food,  in  the  case  of  the  prehensile-tailed 
Monkey  and  Opossums,  swimming  in  the  CetaceOt 
and  acting  as  a  wtp  to  drive  away  tronbkBMDe  inaeota 
firom  the  skin  in  the  Uhffolata. 

GENEBAL  ANATOHICAL  OHABA<7EEB8  OF  THE 
UAMMALIA. 

TEaCUENTAAT  Sl'UUUniBES. 

The  external  surface  of  the  greater  number  of  mem- 
bers of  the  class  is  thickly  clothed  with  a  pecu- 
liaily  modified  &am  of  epidermis,  commonly  called 
hair.  This  consists  of  nard,  elongated,  euender,  t^lin- 
drical  or  tapering,  filiform,  unbram^ed  masses  of  epi- 
dermic material^  growing  from  a  short  papilla  sunk  at  t  ne 
bottom  of  a  follicle  in  the  derm  or  tne  skin.  Such  hun 
upon  different  parts  of  the  same  animal,  or  apon  dif- 
ferent animals,  assume  various  forms,  and  are  of  vari- 
ous sizes  and  degrees  of  rigidity, — as  seen  in  the  deli- 
cate soft  velvety  fur  of  the  Mole,  the  stiff  bristles  of 
the  Vie,  and  the  spines  of  the  Hedgehog  and  Porcu- 

Sine,  aJl  modifications  of  the  same  structures.  These 
ifferences  arise  mainly  from  the  different  arrangement 
of  the  constituent  elements  into  which  the  epiUnelial 
cells  are  modified.  Each  hair  is  composed  usually  of 
a  cellular  pithy  internal  portion^  containing  much  air, 
and  a  denser  or  more  homy  cortical  part  bi  some  aoi^ 
mals,  as  Deer,  the  substance  of  the  hair  is  almost  en- 
tirely composed  of  the  medullaiy  or  cellular  substanoet 
and  it  is  consequently  very  easily  broken  in  others  the 
horny  part  prevails  almost  exclusively,  as  in  the  bristles 
of  the  Wild  Boar.  In  the  Thiee-toed  Sloth  {Brackf- 
pus)  the  hairs  have  a  central  homy  axis  and  a  pithy 
exterior.  Though  generally  neiu'ly  smooth,  or  but 
slightly  scaly,  the  surface  oi  some  hairs  is  strongly  im- 
|bncated,  notably  so  in  some  Bats,  while  in  the  Two- 
toed  Sloth  iCholamtu)  they  are  longitudinally  grooved 
or  fluted,  u^ough  usually  more  or  less  cyhndiical  or 
circular  in  section,  they  are  often  elliptacal  or  flattened, 
as  in  the  cnrly-haired  races  of  men^  the  terminal  portion 
of  the  hair  of  Moles  and  Shrews,  and  conspicuously  in 
the  spines  of  the  Bodents  Xenu  and  Plataeanthomm. 
Hair  having  a  property  of  mutual  cobemon  or  **  fiut- 
inj^"  which  depends  upon  a  roughened  soaly  surface 
and  a  tendency  to  curl,  as  in  domestic  Sheep  (in  which 
animals  this  propertjr  has  been  especially  ctutivated  b;, 
selective  breeding),  is  called  "wool."  ■ 

In  a  large  numoer  of  mammals  hairs  of  one  kind  only 
are  scattered  pretty  evenly  over  the  sur&oe,  but  in 
many  there  are  two  kinds,  one  longer,  stiffer,  and  alone 
appearing  on  the  surfaoe,  and  the  other  shorter,  finer, 
and  softer^  constituting  the  under  fur,  analogous  totha 
down  of  birds.  Inmostcasee  hairsof  a  different  char^ 
act«r  iVom  those  of  the  geooral  surfhce  grow  in  spedal 
regions,  forming  ridges  or  tufts  on  the  median  dorsal 
or  ventral  surface  or  elsewhere.  The  tail  is  very  often 
completed  in  this  way  by  variously  disposed  dongated 
hairs.  The  margins  of  the  eyelitu  are  almost  always 
fui-nished  with  a  s^ial  row  of  stiffish  hairs,  called 
cSim  or  eyelashes,  and  in  most  mammals  specially  modi- 
fied hairs,  constituting  the  vibrinat  or  whiskers,  en- 
dowed, through  the  tHjundant  nerve  supply  of  their 
basal  papillae,  with  special  tactile  powers,  grow  fran 
the  lips  and  cheeks.  In  some  mammals  the  nain*  cov- 
ering is  partial  and  limited  to  putioular  regions ;  in 
others,  as  the  Hippopotamm  ana  tlw  S^nrnto,  though 
!  scattered  over  the  whole  surfaoe,  it  is  «Ktieiueqr 
short  and  scanty ;  but  in  none  is  it  reduced  to  so  groat 
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an  extent  as  in  the  Getaeeoj  in  vhieh  it  is  United  to  a 
few  email  briBtlee  confined  to  the  neighborhood  of  the 
lips  and  Dostails,  uid  (rffcea  only  preeent  in  the  young 
or  eren  fveta)  oonditioa. 

Some  kinds  of  hairs,  as  those  of  the  mane  and  tail 
of  the  Horee,  appear  to  peisiet  throughout  the  life- 
time of  tlie  animal ;  but  more  generally,  ag  in  the  case 
of  the  body  hair  of  the  same  animal,  they  are  shed 
and  renewed  periodically,  generally  annually.  Man^ 
mammals  have  a  longer  huiy  ooat  in  winter,  which  is 
ahed  as  sammer  ounea  on ;  and  arane  few,  which  iiUiabit 
conn(nes  oovered  in  winter  with  snow,  as  the  Arcdo 
Box,  Varial:^  Hare,  and  Ennino,  undeigo  a  oomplete 
ohuge  of  color  in  the  two  Bcasons,  being  white  in  win- 
ter, and  grey  or  brown  in  summer.  The  several  eipocies 
of  Cape  Mole  {Ckrytoclilorw),  the  Desmans  or  Watec 
Holes  (Myoffale),  and  Fotamogcde  vdox  are  remark- 
able as  being  the  only  mammals  whose  hair  refiecta 
those  irideaoent  tinta  so  conunon  ia  the  feathers  of 
tropical  birds. 

The  principal  and  most  obvious  purpose  of  the  hairy 
covering  is  to  protect  the  skin  against  external  iofla- 
eno^  eroeeially  oold  and  damp.  Its  function  ia  tiie 
hairies  Cettueit  ia  aapplied  by  the  apeciaUy  modified 
and  thickened  layer  of  adipoae  tiaane  beneath  the  akin 
cdled"bhibbcr." 

Tm6  scales,  or  flat  imbrioaiad  pktes  of  homy  ma- 
ecaiM,«ut.  ^i^t  eoveringthe  greaterpaitof  theoody, 
BO  frequently  ooonrring  m  reptiles,  are 
found  in  one  family  only  of  mammals,  the  AlanidoB  or 
Fbn^ina;  but  these  are  also  associated  with  hairs 
growing  firom  the  intervals  between  the  scales  or  on 
uie  parts  of  the  skin  not  covered  by  them.  Similarly 
imbricated  epidermic  produetiona  form  the  covering  of 
Uie  onder  surface  of  the  tail  of  the  flying  RodeoU  of 
the  genoB  Awymalur^ts  ;  and  flatscotes,  with  the  edges 
in  apponlion.  >nd  not  overiaid,  olodie  bothainfeoes 
the  tail  of  the  Beaver,  Eats,  and  othora  of  the  same 
mdor,  and  also  of  some  Insectivores  and  MarHupiala. 
Hie  Armadillos  alone  have  an  ossified  exodceieton, 
Bompoaed  of  plates  of  true  bony  tiasae,  developed  in 
the  denn  or  ctwium,  and  covered  with  aontes  of  oomy 
epidermis.  Other  epidonnioappendaj^arethe  horns 
Ruminants  and  Khinoccroses, — the  former  being 
elongated,  tapering,  holkm  caps  of  hardened  epider- 
mis of  fibrillated  structure,  fitting  on  and  growing  from 
conical  projections  of  the  frontal  bone,  and  always  ar^ 
ranged  in  pairs,  while  the  latter  are  of  similar  stroctnre, 
tmt  without  any  internal  bony  support,  and  situated  in 
the  median  line.  CaUontiea,  or  mra  patches  covered 
witli  hardened  and  thidwned  epidennis,  are  fbnnd  ovor 
the  isehial  tnberoeities  of  many  apes,  the  sternum  of 
camels,  on  the  inner  side  of  the  limbs  of  the  £gmda, 
the  graqring  under  surface  of  the  tail  of  prehcnsile- 
t»1ed  monkeys^  etc  The  greater  part  of  the  ^in  <^ 
both  species  of  one-homed  Asiatic  Rhinoceros  is  im- 
mrasely  thidieoed  and  stifTened  by  increase  of  the  tis- 
nie  both  o£  tho  derm  and  epiderm,  constituting  the 
well-known  jointed  '*  armor-p^tod  "  hide  <^  those  ani- 
asaU. 

With  very  few  ezceptionB,  the  terminal  eztrranitifs 
of  the  digits  of  both  limbs  are  more  or  less 
imteoted  or  aimed  1^  epidermic  platen  or 
koofc        sheath^  constituting  the  varions  forms  of 
naab,  diaws,  or  hoeis.   These  are  wanting 
in  the  Cetacea  alone.    A  perforated  apiu',  with  a 
■pedal  seoeting  j^and  in  connection  with  it,  b  found 
attached  to  the  nmd  k»  of  the  malesof  tho  two  species 
ct  Monotremata,  the  Omithorlapickm  and  Echidtia. 
Beaidea  the  imiversal^  distributed  sebaceous  glands 
connected  with  the  pilose  system,  most 
mammals  have  opeetal  glands  situated  in 
iduuu,       mcuiSou  ifuiXiuna  of  !he  integument,  oflen 
involttted  to  form  a  shaHow  recem  or  a 
de^  sne  with  a  nanoT  opening,  situated  in  varions 
lasts  of  i^M  sm&»  of  the  body,  and  which  secrete 
odonran  aobatanoes,  fay  theaidf^whichindividm^s  ap- 
pear to  Tcoogniae  one  another,  and  whidi  {aobaUy 


affocd  the  luineipal  means  hf  whidb  iriU  animals  are 
aUe  to  becxmie  aware  of  the  presence  other  mem- 
bers of  the  species,  even  at  great  dntances.  Although 
tiie  commenoement  of  tiie  modifications  of  portions  of 
the  ezteroid  ouvering  for  the  formation  of  special  se- 
cretions may  bo  at  present  difficult  to  undentand,  the 
principle  oi  natural  sekction  will  readily  explain  how 
such  organs  can  become  fixed  and  ^dually  increase  in 
develomnent  in  any  species,  especially  as  there  would 
probaluy  be  a  corresponding  modification  and  inoroased 
sensibility  of  the  olfactory  organs.  Such  individuals 
as  by  die  intensity  and  peculiarity  of  their  scent  had 
greater  power  of  attracting  tho  opposite  sex  would  oer- 
taiiily  bo  those  most  likely  to  leave  desocaidants  to  in- 
herit and  in  their  turn  propagate  the  modification. 

To  this  group  of  structures  belong  tlie  suborbital 
gland  or  "crumcn  "  of  Antelopes  ana  Beer,  the  firon- 
tal  gland  of  the  Muntjak  and  of  Bats  of  the  genua 
Pfiyllorhina,  the  submental  gland  of  the  Chevrotains 
ana  of  Taphtrtovs  and  some  other  Bats,  the  post-audi- 
tory follicle  of  the  Chamois,  the  temporal  gland  of  the 
Elephant,  the  lateral  glands  of  the  JVlusk-Shrew.  the 
lumbar  ^nd  of  the  Vecoaiy,  the  inguinal  fi^naa  of 
Antelopes,  the  preputial  glands  of  the  Husk-Decr  and 
Beavw  (both  so  well  known  fur  the  use  made  of  their 
powerfully  odorons  secretion  in  medidne  and  jwrfu- 
mery)  and  also  of  the  Swine  and  Hare,  the  anal  glands 
of  Camioora,  the  perineal  gland  of  the  Civet  (also  of 
commercial  value),  the  caudal  glands  of  die  Fox  and 
Qoat,  the  gland  on  the  humeral  membrane  of  Bats  of 
the  genus  Sacoopteryx,  the  post-digitAl  gknd  of  the 
RhinooeroSj  the  inter-dtgital  glands  of  the  Sheep  and 
many  Rummanta,  and  numerous  othera  In  some  of 
these  cases  the  glands  are  peculiar  to,  or  more  largely 
developed  in, the  male;  in  otlHumth^  ace  found  equaliy 
developed  in  both  sexes. 

Dental  Stbieu. 

The  dental  system  of  mammals  may  be  considered 
rather  mora  in  detail  than  apace  permita  for  some 
other  portiona  of  their  structure,  both  on  acoount  of 
the  important  part  it  plays  in  the  eoonomy  of  the 
animals  of  this  class,  and  of  ^  \i6  interest  to  uwlogists 
as  an  aid  in  classification  and  identificaUon  of  species. 
Owing  to  the  imperisiiable  nature  of  their  tusues, 
teeth  are  preserved  for  an  indefinite  time,  and  in  the 
case  of  extinct  spedes  often  tiStt  the  only  indicationa 
avulaUe  fnan  which  to  derive  an  idea  of  the  charao- 
tm,  affinities,  and  habits  of  the  animd  to  which  they 
have  belonged.  Hence  even  tlteir  smallest  modifier* 
tions  have  received  great  attention  fnun  oomparativfr 
anatomists,  and  they  have  formed  the  supjeot  of 
many  special  monographs.' 

Teeth  are  present  in  nearlyall  mammals,  and  an  ap- 
plied to  various  purpoe^  They  are,  however,  mainly 
suiwervient  to  the  function  of  alimentationj  being  used 
either  in  procuring  food  by  seizing  and  killing  living 
prey  or  gathering  and  biting  ofi'_  portions  of  vegetable 
materia^  mwI  more  indirectly  in  teiuing  or  cutting 
through  tJie  hard  protective  coverings  of  food  sul^ 
stances,  as  the  husks  and  shells  of  nuts,  or  in  pound- 
ing, crushing,  or  otherwise  mechanically  dividing  the 
Boiid  materials  before  swallowing,  so  as  to  prepare 
them  for  digestion  in  the  stomach.  Certain  teedi  are 
also  in  many  animals  most  e$<aent.weapons  of  ofienos 
and  defence,  and  for  this  purpose  wone,  quite  irrespeo- 
tive  of  subserviency  to  the  digestive  process,  are  they 
developed  in  the  male  sex  (n  many  nerbivorous  am- 
mals,  in  the  females  of  whidi  th^  ace  absent  or  rudi- 
mentary. 

Teeth  belong  essentially  to  the  t^^umentuy  or 
dermal  system  of  organs,  and,  as  well  seen  in  the 

'  L.  F.  E.  Rousseau,  Apatomte  camparbe  dit  Smttim  Dmtafre  eAet 
VBommt  H  eia  printipmLt  Antmaut,  2d  od.  1839;  F.  Cnvler 
J)a  DetiiM  da  MamiMfira  cotuidirta  comme  earactdra  lacbvUpiai, 

1822-2r.;  R.  Owen,  Odcmlography,  1840-45;  C.  G.  Giebcl,  Odonto- 
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lower  vertelMrates,  pftsa  by  almost  toBennble  mdations 
into  the  hardened  spines  and  scutes formedupon  the 
integument  covering  the  outer  eurfaoe  of  the  body,  but 
in  mammals  they  are  more  specialized  io  structure  and 
limited  in  locality.  In  this  class  they  are  developed 
only  in  the  gums  or  fibro-mucous  membrane  covenng 
the  alveolar  bordere  of  the  upper  and  tower  jaw  or 
the  premazillary  and  maxillary  bones  and  the  mandi- 
ble. In  the  process  of  development,  for  the  porpoae 
of  pving  them  that  support  which  is  aeedfuffor  the 
praformance  of  their  functions,  they  almost  always 
become  implanted  in  the  bone, — the  osseous  tissue 
^wing  up  and  moulding  itself  around  the  lengthen- 
ing root  01  the  tooth,  so  that  ultimately  they  become 
apparently  parte  of  the  skeleton.  In  no  mammal, 
however,  does  ankylosis  or  bony  union  between  the 
tooth  and  jaw  nonnally  take  place,  as  in  many  Sshcs  and 
reptiles, — a  vascular  layer  of  connective  tissue,  the 
alveolo-dental  membrane,  always  intervening.'  The 
presence  of  two  or  more  roots,  frequently  met  with  in 
mammals,  imi}laQted  into  correspondinff  distinct 
sockets  of  the  jaw,  is  peculiar  to  animals  or  this  dass. 

The  greater  number  of  mammalian  teeth  when  fully 
struc-        formed  are  not  simple  and  homogeneous 
turcof       in  stmoture,  but  are  composed  ta  wvend 
distinct  tissues. 

1.  The  pulp,  a  soft  suWtanoe  consisting  of  a  very 
p„ip         delicate  gelatinous  connective  tissue,  in 

which  numerous  cells  are  imbedded,  and 
abundantly  supplied  with  blood-vessels  and  nerves, 
constitutes  the  central  axis  of  all  the  basal  part  of 
the  tooth,  and  affords  the  means  by  which  the  viudity 
of  the  whole  is  preserved.  The  nerves  which  pass 
into  the  pulp  and  endow  the  tooth  with  sensibility  are 
branches  of  the  fifth  pair  of  cranial  nen'es*  The 
pulp  occupies  a  larger  reladve  space,  and  performs  a 
more  important  puii>08e  in  the  young  growing  tooth 
than  afterwards,  as  by  the  calcification  and  conversion 
of  its  outer  layers  the  principal  hard  constituent  of 
the  tooth,  the  dentine,  is  formed.  In  teeth  which 
have  ceased  to  grow  the  pulp  occupies  a  compara- 
tively  small  space,  which  in  the  dried  tooth  is  called 
the  pulp  cavity.  This  communicates  with  the  exter- 
nal suriace  of  the  tooth  by  a  small  aperture  at  the 
apex  of  the  root,  through  which  the  branches  of 
blood-vessels  and  nerves,  by  whidi  the  tooth  receives 
its  nutrition  and  sensitiveness,  pass  in  to  be  distributed 
in  the  pulp.  In  growing  teeth  the  palp  cavity  is 
widely  open  below,  while  in  advanced  age  it  oiften 
becomes  obliterated,  and  the  pulp  itself  entirely  con- 
verted into  bone*like  material. 

2.  The  dentine  or  irory  forms  the  principal  eon- 
Dentliw.      stituent  of  the  greater  number  of  teeth. 

When  developed  in  its  most  charac- 
tcristio  form,  it  is  a  very  hard  but  elastic  sub- 
stance, white,  with  a  yellowish  tin^e,  and  slightly 
translucent.  It  consists  of  an  organic  matrix,  some- 
thing like  but  not  identical  with  that  of  bone,  richly 
impregnated  with  calcareuus  salts  (chicfiv  phosphate 
of  Ume),  these  constituting  in  a  tteah  numan  tooth 
72  per  cent,  of  its  weight.  When  sultjected  to  micro- 
soopical  examination  it  is  seen  to  be  everywhere  per- 
meated by  nearly  parallel  branching  tubes  which  run, 
in  a  slightly  cur^-mg  or  wavy  manner,  in  a  general 
direction  from  the  centre  towards  tho  ftce  surface  of 
the  tooth.  These  tubes  communicate  by  open  mouths 
with  the  pulp  cavity,  and  terminate  usually  near  the 
lieriphery  of  the  dentine,  by  closed  ends  or  loops, 
though  m  Marsupials  and  certain  other  mammals 
they  penetrate  into  the  enamel.  They  are  occupied 
in  the  living  tooth  by  soft  gelatinous  fibrils  connected 
with  the  oeliBof  the  pulp.  A  variety  of  dentine,  per- 
meated by  canals  oontaining  blood-vessels,  met  with 
commonly^  in  fishes  and  in  some  few  mammals,  as  the 
Megatheritma,  is  called  vaao-dentine.  Other  modifica- 
tions of  this  tiraue  occasionally  met  with  are  called 

<  The  low«r  Inciaora  of  some  •pedes  ot  Phrown  ue,  however, 
nUd  to  become  aokylOMti  to  the  Jnw  Id  adalt  age. 


,  osteo-dentine  and  secondary  dentine. — the  latter  bong 
a  dentine  of  irr^ular  structure  which  often  fills  np 
the  pulp  cavity  of  old  animals. 

3.  The  etuimd  constitutes  a  thin  investing  layo*, 
complete  or  partial,  of  the  outer  or 
exposed  and   working  surface  of  the 

dentine  of  the  crown  of  tho  teeth  of  most  mam- 
mals. This  is  Uie  hardest  tissue  met  irith  in  the 
animal  body,  contunlng  from  95  to  97  per  cent, 
of  mineral  substances  (chiefiy  phosphate  and  some 
carbonate  of  lime,  with  traces  of  flaonde  of  caldum). 
'  Its  ultimate  structure  oonusts  of  prismatic  fibres, 
placed  generally  with  tlieir  long  axes  at  right  angles 
to  the  n«e  surface  of  the  tooth.  Knamel  is  eaaly 
distinguished  from  dentine  with  tiie  naked  eye,  by  its 
clear,  t>luish-white,  translucent  appearance. 

4.  The  cemenUim  or  crusta  petroaa  is  almys 
I  the  most  externally  placed  of  the  hard  oeaMntua. 

tissues  of  which  teeth  are  composed,  as 
will  be  iinderstood  when  the  mode  of  development 
of  those  oigans  is  considered.  It  is  often  only  found 
as  a  thin  layer  upon  the  surface  of  the  root,  but  some- 
times, as  in  the  complex -crowned  molar  te<eth  of  the 
Horse  and  Elephant,  it  is  a  structure  which  phiys  a 
very  important  part,  covering  and  filling  in  the  inter- 
stices between  tiiti  folds  of  uie  enamel.  In  appear- 
ance, histological  structure,  and  chemical  composition 
it  is  closely  allied  to  osseous  tissue,  containing  lacunas 
and  canaliculi,  though  only  when  it  is  of  considerable 
thickness  are  Haversian  canals  present  in  it. 

Development  of  the  Teeth, — ^The  two  prindpal  oon- 
Btituents  of  the  teeth,  the  dentine  and  tue  n«»>i 
enamel,  are  developed  from  the  two  layers  ^mSt 
of  the  buccal  mucous  membrane,  tlie  den-  ' 
tine  from  the  submucous,  the  enamel  frcnn  the  epithelial 
layer.  Tho  latter  dips  down  into  the  substance  of  the 
gum,  and  forms  the  enamel  organ  or  germ,  the  first 
rudiment  of  the  Aiture  tooth,  which  is  constanttv  pres- 
ent even  in  those  animals  in  which  the  enamel  is  not 
found  as  a  constituent  of  the  perfectly-formed  tooth. 
Below  the  mass  of  epithelial  cells  thus  embedded  in 
the  substance  of  the  gum,  and  remaining  connected  by 
a  narrow  neck  of  similar  structure  with  the  epithelium 
of  the  surface,  a  portion  of  the  vascular  submucous 
areolar  tissue  becomes  gradually  separated  and  defined 
from  that  which  surrounds  it,  and  assumes  a  distinct 
form,  which  is  that  of  the  crown  of  the  future  tooth, — 
ft  single  oono  in  the  oaae  of  mmple  teeth,  or  with  two  ot 
more  eminonoes  in  the  complex  forma.  This  is  called 
tho  dental  papilla  or  dendne  germ,  and  by  the  gradual 
conversion  of  its  tissue  into  dentine  the  bulk  of  the  fu- 
ture tooth  is  formed,  the  unealcified  central  portion 
remaining  as  the  pulp.  The  conversion  of  the  papilla 
into  hard  tissue  oommcncc»  at  the  outer  surface  of  the 
apex,  and  gradually  proceeds  downwards  and  inwards, 
so  that  the  form  of  the  papilla  exactly  determines  the 
form  of  the  future  dentine,  and  no  alteration  either  in 
shape  or  size  of  this  portion  of  the  tooth,  when  once  cal- 
cified, can  take  place  by  addition  to  itsoutersurface.  In 
the  meanwhile  caldfication  of  portion  of  the  cells  of  the 
enamel  organ,  which  adapts  itself  like  a  cap  round  the 
top  of  the  dentinal  papilla,  and  has  assumed  a  some- 
what complex  structure,  results  in  the  formation  of  the 
enamel  coating  of  the  crown  of  the  tooth.  While  these 
changes  are  taking  place  the  tissues  inamediatelr  sor^ 
rounding  the  tooth  germ  become  condensed  and  difiTer- 
cntiated  into  a  capsule,  which  appears  to  grow  up  ftom 
the  base  of  the  dental  papilla,  and  incloses  ooth  this  and 
the  enamel  germ,  constituting  the  follicle  or  tooth  sao. 
By  the  ossification  of  t  he  inner  layer  of  this  foUide,  the 
cemcntum  is  formed.  This  substance  therefore,  unlike 
the  dentine,  intreases  from  within  outwards,  and  its 
growth  may  therefore  be  the  cause  of  conitidcrable 
modification  of  form  and  enlargement,  espc<;ially  of  the 
roots,  of  certain  teeth,  as  those  of  Seals  and  some 
Cetaeea,  The  delicate  homogeneous  layer  which  coats 
the  enamel  surface  of  newly-formed  teeth,  is  whieh  oe- 
menlum  is  not  found  in  Uie  adult  state,  and  knowa 
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as  Nunfyth's  membnuie,  u  oonsidered  by  Tomes  u 
probaUy  *  film  of  this  BafaBtance,  too  thin  to  exhibit  its 
ehanwteristio  strnctnre,  thoogh  by  othen  it  is  bdiered 
to  be  derived  from  the  eKtemal  li^er  of  the  enamel 
orgaa.  The  homology  of  the  teeth  with  the  dennal 
appendages,  haim^  s^es,  and  daws  has  already  been 
aUuded  to,  and  it  will  now  be  seen  that  in  both  oases 
two  of  the  primary  embryoQio  layers  are  ooncemed  iq 
their  development,  the  mesoblast  and  epiUastj  although 
in  very  different  proporUons.  In  the  hair  or  nul 
die  part  derived  from  the  epiUast  forms  the  principal 
balk  of  the  organ,  the  mesoblast  only  constituting  uie 
papilla  or  matrix.  In  the  tooth  the  epiblastio  portion 
18  mnited  to  the  enamel,  always  of  relatively  small  bulk 
and  ofUn  absent,  while  the  aeDtine  (the  principal  cod- 
ititnent  of  the  tooth)  and  the  oemeotam  are  formed 
&om  the  mesoblast 

When  more  than  one  set  of  teeth  oocar  in  mammals, 
those  of  the  second  set  are  developed  in  a  predsely  «mi- 
lar  manner  to  the  firstj  but  the  enamel  germ,  instead 
bung  derived  directly  from  an  independent  part  of 
the  onu  epithelium,  is  formed  from  a  budding  out  of 
the  neck  of  the  germ,  of  the  tooth  succeeded.  In  the 
case  of  the  true  molars  which  have  no  predecessors,  the 
genu  of  the  first  has  an  independent  origin,  but  that 
of  the  others  is  derived  irom  the  neck  of  the  germ  of 
the  tooth  preceding  it  in  the  series.  The  foundations 
of  the  permanent  teeth  are  thus  laid  as  it  were  almost 
flimaltaneously  with  those  of  thdr  predecessors,  al- 
thoQgh  Uiey  ronain  io  many  cases  for  years  before  th^ 
are  developed  into  fiinotioiul  activitv. 

Although  the  commencement  or  the  formation  of 
teeth  takes  plaee  at  an  early  period  of  embryonic  Hfe, 
th^  are  in  nearly  aU  mammals  still  concealed  beneath 
the  gum  at  time  of  birth.  The  period  of  eruption,  or 
* '  catting ' '  of  the  teeth  as  it  is  called,  that  is,  their  piero- 
ing  through  and  rising  above  the  surface  of  the  mucous 
membrane,  varies  much  in  different  species.  In  some, 
as  Seals,  the  whole  series  of  teeth  appear  almost  simol- 
taneoasly ;  but  more  often  there  are  considerable  inter- 
vals between  their  appearance,  the  front  teeth  usually 
ooming  into  place  fir^  and  those  at  tiie  back  of  the 
month  at  a  later  period.^ 

General  ChaTactert. — ^The  simplest  form  of  tooth 
may  be  exemplified  on  a  latge  snde  by  the 
tUBkofthe£lephant(fig.l,r).  Itisahard 
mass  almost  entirely  composed  of  dentine, 
of  a  conical  shape  at  first,  but  during  growth  becoming 
more  and  more  cylindrical  or  uniform  in  width.  The 
enamel  covering,  present  on  the  apex  in  its  earliest  con- 
dition, soon  disappears,  but  a  thin  layerxf  cementum 
covers  the  droumference  of  Uie  tooth  throughout  life. 
On  section  it  will  be  seen  that  the  basal  portion  is 
hollow,  and  contuns  a  large  conical  pulp,  as  broad  at 
the  base  as  the  toodi  itsel^and  doq)ly  imbedded  in  the 
bottom  of  a  reoeas  or  socket  in  the  upper  maxillary  bone. 
This  pulp  continues,  to  grow  during  the  lifetime  of  the 
animal,  and  to  be  converted  at  its  surface  into  dentine. 
The  tooth  therefore  continually  elon^tes,  but  the  use 
to  wbidi  the  animal  sutgects  it  in  its  natural  state 
caoses  the  apex  to  wear  away,  at  a  rate  generally  pro- 
portionate to  the  growth  at  the  base,  otherwise  it  would 
become  of  inconvenient  length  and  weight  Sodi  teeth 
of  indefinite  growth  are  sud  to  be  rootless,"  or  to 
have  "persistent  pulps." 

One  of  the  corresponding  front  teeth  of  man  (fig.  1, 
n.  and  in.)  may  Iw  taken  as  an  example  of  a  very 
differeot  condition.  After  its  crown  is  fully  formed 
oakafioatioD  of  the  germ,  the  pulp,  though  continuing 
to  elongate,  b^ns  to  contract  in  diameter;  a  neck  or 
alight  constriction  is  fonned ;  and  the  remainder  of  the 
palp  is  converted  into  the  root  (or  fang),  a  tapering 
corneal  process  which  is  imbedded  m  the  alveolar  cavity 
of  the  bone,  and  has  at  its  extnmibr  a  minute  perforar 
tion,  through  which  the  Teaseb  and  nerveB  required  to 
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maintun  the  Tita£ty  of  the  too£h  enter  the  pulp  cavity, 
very  different  &om  the  widely  open  oavitp  at  the  baes 
of  the  growing  tooth.  When  the  erown  of  the  tooth  is 
Inoad  and  complex  in  ehuraoter,  instead  of  having  a 

single  root,  it>ma/  be  supported  by  two  or  more  roots, 
each  of  which  is  implanted  in  a  distinct  alveolar  recess 
or  socket,  and  to  the  apex  of  which  a  brandi  of  the 
common  pulp  cavity  is  continued  (fig.  t.  IT.).  Suoh 
teeth  are  called  ' '  rooted  teeth. '  *  When  they  have  onoe 
attained  their  podtion  in  the  jaw,  with  the  neck  a  little 
wav  above  the  level  of  the  upper  margin  of  the  alveolus, 
ana  embraced  by  the  gum  or  tough  fihro-vasoular  mem- 
brane which  covers  the  alveolar  Dorder,  and  having  the 
root  fUll;^  formed,  they  can  never  increase  in  len^h  or 
alter  thdr  i>osition.  If  they  appear  to  do  so  in  old  age 
it  is  only  in  consequence  <$  absorption  and  letio- 
oesnon  of  the  surrounding  alveolar  margins.  I^  as 
often  happens,  their  surface  wears  away  in  mastication, 
it  is  never  renewed.  The  open  cavity  at  th^  base  of 
the  imperfectly  developed  rooted  tooth  (fig.  1,  IL) 
causes  it  to  reeemUe  the  persistent  oonditioa  of  the 


Fto.  1.— Dlagrssunatio  SeoUwu  of  rariotu  Ibnna  of  Teeth.  1. 
IncUor  of  Elepbant,  with  pulp  earltr  peidstentlj  open  at  base. 
II.  Hnrnao  Incbor  doriog  development,  with  toot  Im perfectly 
fonned,  and  palp  cavity  widely  open  at  base.  III.  Completelv 
formed  human  mclaor,  with  palp  cavity  contracted  to  a  imal 
aperture  at  the  end  of  the  roo*.  IV.  Human  molar,  with  broad 
crown  and  two  root!.  V.  Uolar  of  Ox,  wltb  enamel  covering  the 
crown  deeply  fblded  and  wltb  tbe  depresdoni  Blled  up  with 
cementum.  The  for&ce  li  worn  by  use;  otherwlae  the  enam«l 
eoattng  woold  be  oontliiaoaa  at  the  top  of  the  ridM*.  In  all  th« 
flcona  the  enamel  la  blaok.the  palp  white,  the  aentlne  np» 
seated  Iqr  horljtmtal  Ubm,  sad  the  eamantnm  Iqr  do«L 

rootless  tooth.  The  latter  is  therefore  a  more  primitive 
condition,  the  formation  of  the  root  being  a  completion 
of  the  process  of  tooth  development.  Functionaily  it 
is,  however,  difficolt  to  say  that  the  one  is  a  higher 
form  than  the  other,  as  thej;  both  serve  important  and 
different  purposes  in  the  animal  economy. 

As  is  almost  always  the  case  in  nature,  intennediate 
conditions  between  these  two  forms  of  teeth  are  met 
with.  Some,  as  the  molaraof  the  Horse,  and  of  many 
Rodents,  are  for  a  time  rootless,  and  have  growing 
pulps  producing  a  very  long  erown  witii  paralld  ndea, 
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the  Ruuidt  of  whioh  may  be  in  nw  end  be^ning  to 
veer  amy  while  the  mm  ie  itill  growing,  but  nlti- 
metely  the  palp  ooatnots,  fbmu  «  neck  and  distinot 
roota,  and  oeeaea  to  grow.  The  canine  toaks  of  the 
Mosk-Deer  and  of  the  Walms  have  persistent  pulpa, 
and  an  open  at  their  baae  until  the  animal  is  of  ad* 
vanoed  age,  when  they  olose,  and  the  pulp  oeasee  to  be 
renewed. 

The  simplest  fbrmof  a  crown  of  a  tooth  is  that  of  a 
eone ;  but  this  may  be  variously  modified.  It  may  be 
fl^itened,  with  its  edges  sharp  and  cutting,  and  pointed 
at  the  ^ex,  as  in  the  lateral^  oompressed  premolan 
of  most  Cwmooni,  or  it  may  be  diiw- or  awi-shaped, 
mth  a  straight  trunoated  edxe,  ta  in  the  human  indson ; 
or  it  may  be  broad,  with  a  nat  or  rounded  upper  sur- 
&oe.  Very  often  there  is  a  more  or  less  prominent 
ridge  encircling  the  whole  or  part  of  the  base  of  the 
orown  just  above  the  neok,  ealfed  the  cingulum,  whioh 
sores  as  a  prote<^on  to  the  ed^  of  tha  gum  in  masti- 
cating, and  is  best  developed  la  flesh-eating  and  in- 
sectivorous animals,  in  which  the  gums  are  liable  to 
be  injured  by  splinters  of  bone  or  other  hard  frag- 
ments of  their  food.   The  form  of  the  orown  is  fre* 

gaently  rendoed  complex  by  the  develo|;mient  upon 
■  sar&oe  of  elevstions  or  toberdes  ealled  ooqiB, 
or  hf  ridgee  nsosllv  transvetw,  bat  KonMimes  vari- 
ously curved  or  folded.  When  the  orown  is  broad 
and  the  ridges  greatly  developed,  as  in  the  molars 
ef  the  Elephant,  Hone,  and  Ox  (fig.  1,  V.),  the 
interspaoes  between  them  are  filled  with  oementum, 
whioh  supports  them  and  makes  a  solid  oompaot  mass 
of  the  whole  tooth.  When  such  a  tooth  wean  away  at 
the  Buxfitoe  by  friotlon  agunst  Uie  <q)posed  tooth  of  the 
other  jaw,  tiie  different  dennty  of  the  layen  of  the  sub- 
stances of  which  it  is  oomposed — enamel,  dendne,  and 
oementum — arranged  in  characteristic  patterns,  causes 
th«n  to  wear  nnequalkr,  the  hard  enamel  ridges  pro- 
ieoting  bc^nd  the  ouers,  thus  flving  rise  to  a  gxmd- 
ugsnrfiMje  <^  great  mechanical  aavantage. 
iSueeeation  ^  7*«etA. — ^The  dentition     all  mammals 


 .  _   consists  of  a  definite  set  of  teeth  almost  al- 

SftSaS!""  of  oonstant  and  determinate  number, 

fonn,  and  situation,  and,  with  fern  excep- 
tions, persisting  in  a  ftmctionai  condition  throughout 
the  natural  term  of  the  animal's  life.  In  many  speoies 
these  an  the  onlv  tee^  which  the  animal  evw  poe- 
Besses,— 4he  set  which  is  first  ft^ed  being  permsnent, 
or,  if  aooidentally  lost,  or  decaymg  in  extreme  old  age, 
not  being  nplaoed  others,  l^eee  animals  an  oalled 
Honopb^odont  But,  in  Uie  larger  number  of  mam- 
mals, owtaiD  of  the  teeth  an  preoeded  fay  othen,  whioh 
may  be  only  of  a  veiy  trannent,  mdimmtaiy,  and 
ftuntionleis  charsoter  (bein^  in  the  Seals,  for  example, 
died  »ther  befon  or  withm  a  few  days  after  birth), 
or  mxs  be  conmdenbly  developed,  and  functionally 
occupy  the  place  of  the  pennanent  teeth  for  a  some- 
what lengthened  period,  during  Uie  growth  and  devel- 
opment of  the  latter  and  of  the  jaws.  In  all  oases 
these  teeth  disappear  (by  the  aheorpUon  of  their  roots 
and  shedding  (»  the  crowns)  befon  the  frune  of  the 
animal  has  acquired  complete  maturity  as  evidenced 
by  the  coalescence  of  the  epiphyses  of  the  osseous  sys- 
tem. As  these  teeth  ue,  as  a  general  rule,  present 
during  the  p^od  in  whioh  the  animal  is  nourished  fay 
tbenulk  of  the  mother,  the  name  of  "milk  teeth  ^' 
(Fnnch  <2entt  <l8  Zcnle,  Gcnnan,  MZcAxtfbw)  has  been 
commonly  aooorded  to  them,  although  it  must  be  un- 
derstood that  Uie  epoch  of  their  presence  is  by  no 
means  neoenarily  flynchronous  with  that  of  lactation. 
Animals  which  possess  such  teeth  an  called  Diphyo- 
doDt.  No  imtmnMi*  is  known  to  have  mora  than  two 
sets  of  teeth ;  and  the  definite  and  orderiy  nplaoement 
of  certain  memben  of  the  series  is  a  process  of  quite  a 
diffennt  natun  from  the  indefinite  suooession  whi(^ 
takes  pUoe  in  all  the  teeth  continuously  throuj^ut 
the  lifetime  of  the  lower  vertebrates. 

When  the  milk  te^  an  well  developed,  and  eon* 
tiDue  in  place  during  the  greater  part  tn  Uu  animal's 


growth,  as  is  espeoally  the  osse  mth  the  UngvUaiHt 
and,  though  to  a  less  degree,  wi1|h  the  fVnnatei  mm 
Carnxoora.,  thdr  use  is  obvious,  as  taken  altogether 
diey  form  struoturally  a  complete  epitome  on  a  small 
scale  of  the  mon  numerous  and  huver  permuent  set 
(see  fig.  Z\  and,  consequently,  are  able  to  perform  Uie 
same  lunctums,  while  time  is  allowed  for  the  gradual 
maturation  of  the  latter,  uid  eaperaidly  while  the  jaws 
of  the  growing  aniuial  are  aoauiring  the  sise  and 
stnngth  sufficient  to  support  the  pennanent  teeth. 
Those  *»i«w*lff,  therefore,  that  have  a  well-developed 
and  ttJeraUy  penistent  set  of  milk  teeth  may  be  coih 
sadered  to  be  m  a  higher  state  of  development,  qwiad 
deutititm,  than  those  that  have  the  milk  teeth  absent 
<w  rudimentaiy. 

it  is  a  very  general  rule  that  individual  teeth  of  the 
milk  and  permanent  set  have  a  oloee  relationsfaip  to 
one  another,  being  originally  formed,  as  mentafmed 
above,  in  exceedingly  near  proximity,  and  irith^  at  all 
events  as  far  as  the  enamel  germ  is  concerned,  a  direct 
connection.  Moreover,  as  the  latter  ultimately  oome 
to  occupy  the  position  in  the  alveolar  border  twupo- 
rarily  held  by  the  former,  they  &re  spoken  of  ieepeo- 
tiv^  as  the  predeoesson  or  successors  <^  eadi  ouier. 
But  it  must  be  undastood  that  milk  teeth  may  be 
present  whidi  have  no  sneceawn  in  die  permanent 
series,  and,  what  is  far  more  general,  permanent  teeth 
may  have  no  pnMkceason  in  the  milk  series. 

The  complete  soies  of  permanent  teeth  of  most 
mBmm*ls  fonns  a  complex  machine,  with  its  several 
parts  adapted  for  different  functions, — the  most  ob- 
vious structural  modification  for  this  purpose  being  an 
increased  com^exity  of  the  individual  components  of 
the  series  from  the  anterior  towards  the  posterior  ex- 
tremity of  such  series.  Sinoe,  as  has  just  beeo  said, 
the  oomplete  series  of  the  milk  teeth  often  presents 
struoturialy  and  functumally  a  similar  machme,  but 
composed  ^  feww  indiTidoal  members,  and  the  ante- 
rior c^whidt  an  as  simple,  and  the  posterior  as  eons- 
plex,  as  those  occupying  corraqtonding  poationa  in 
the  permanent  series, — and  since  the  miflc  teeth  an 
only  developed  in  relation  to  the  anterior  or  lateral, 
never  to  the  most  posterior  of  the  permanent  series, — 
it  follows  that  the  hinder  milk  terai  are  usually  more 
complex  dian  the  teeth  of  whioh  they  are  the  prede- 
oesson in  the  pmnanent  series,  and  represent  fune- 
tionalty,  not  th«r  immediate  successors,  but  those  more 
poetenor  permanent  teeth  which  have  no  direct  prede- 
oesBors.  This  dbaracter  is  deariy  seen  in  those  animals 
in  which  the  various  memben  of  the  moUr  series  are 
well  dfTerentiated  flraa  each  other  in  fbrm,  as  the 
(jtxnimmj^  and  also  in  Ifan. 

In  animals  which  have  two  sets  of  teeth  the  nnmbsr 
of  the  teeth  of  the  permanent'  series  which  an  pre- 
oeded \q  milk  te^  varies  greatly,  bong  sometimes, 
as  in  Suursuuals  and  some  Rodents,  ss  few  as  one  on 
each  rade  oi  eacli  jaw,  and  sometimes  indnding  the 
larger  portimi  v&  the  sraies. 

Although  there  are  difiicnlties  in  some  oases  in  arriv- 
ing at  a  satia5wtory  solution  of  the  question,  it  is,  on 
the  whole,  safest  to  assume  that  when  only  one  set  of 
teeth  is  present,  these  correspond  to  Uie  permanent 
teeth  of  the  Diphyodonts.  When  this  one  set  is  oonk> 
pletely  developed,  and  remains  in  use  thnni|;liottt  die 
animid'B  life,  Uiare  esn  be  no  question  on  this  snijeot 
When,  on  the  other  band,  the  teeth  are  rudimentaiy 
and  transient,  as  in  the  Whalebone  Whales,  it  is  pos- 
mble  to  consider  than  as  repreeentiDg  the  nulk  senes; 
but  there  are  woghty  reascms  in  fhvov  of  the  opponte 
condufflon.' 

Gmeml  Arrangenient,ffomolopiet,  and  Aotattom 
of  T0dh  qf  JTammaZi.— The  teeth  of  the  two  rides 

1  nila  and  oUm  aoMtloiH  omieernlag  ttw  hamcdoslM.  notatlob 
and  mooenlon  of  toe  teeth  of  ■"^"■™^«  «ra  mon  ftulf  oeraltqiM 
In  two  memtdn  by  the  praeent  writer :—"  Bemarb  on  tbe  Honlol. 
(wtae  and  Notation  of  the  Teeth  of  the  Mammalia,"  In  the  Jamr- 
lA^JiMtoMafKl  PtaflMon.vc^  "Notafoa 
theVMOTlUlk  Dmtmoaorthe  lUmmalU,"  IbOm  IVom;  <MMfr 
eMxtf  fteWv  y  Ami  JMoAi,  ini. 
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W  Uw  Jam  are  alwtjn  alike  ia  number  ud  ohanu^, 
except  in  oaeee  of  aoridenUl  or  abnonnai 
vaiiatioD,  and  in  the  one  remarkable  in- 
■tanoe  of  conBtant  deviation  from  Inlateral 

rraetry  among  mammale,  the  tntka  of 
Narwhal  (see  fig.  49,  p.  402).  in  which 
the  left  ifl  of  immenae  nn,  and  the  right  rodimentazy. 
Id  UioM  animals  abo,  as  Uie  Dolphins  and  some  Ar- 
madillna,  whujh  have  a  Toy  km  seiiss  of  similar 
teeth,  not  always  constant  in  number  in  diffiamt  indi- 
▼iduiJs,  there  mav  be  differenoes  in  the  two  sides; 
bat,  apart  from  these,  in  describing  the  dentation  of 
any  mammal,  it  is  quite  sufficient  to  nve  the  number 
and  characters  of  the  teeth  of  one  ride  only.  As  the 
teeth  of  the  upper  and  lower  jaws  work  against  each 
<^er  in  mastacadDg,  there  is  a  general  oorrespondenoe 
or  hsnnonjr  betweeo  ibem.  uie  projections  of  one 
series,  when  the  mouth  is  closed,  fitting  into  oones- 
pondiag  depresrions  of  the  other.  There  is  also  a 
genenTresemUanoe  in  the  number,  characters,  and 
mode  of  sncceeston  of  both  series,  so  that,  although 
indiridnal  teeth  of  Iha  upper  and  www  jaws  may  not 
be  in  any  stziot  sense  of  the  term  homMogons  parts, 
there  is  a  great  oraTenienea  in  api^ing  the  same 
deeoripdTe  toms  to  the  one  whidi  an  used  fbr  the 

OthOT. 


The  simplest  dentition  as  a  whole  is  that  <^  many  spe- 
riea  of  Dolphin  (fig.  2),  in  which  the  crowns  are  single- 
pointed,  slightly  enrred  cones,  uid  the  roots  also  single 
and  tapering^  and  all  alike  in  form  from  the  antmor 
to  the  postenor  end  of  the  series,  though  it  may  be 
with  some  slight  difference  in  sin,  those  at  Uie  two 


no.  2.  Vmm  and  Lowsr  Teeth  of  one  dde  of  the  Hootb  of  a 
Dolplilii  (£qgMorteaeAw),aaao  example  of  the  bmnodont  type 
of  MDtltlon.  The  none  ooTerlnc  the  outer  ilde  of  tbe  rooti  of 
the  teeth  haa  bees  MBOred  to  tbow  their  ilinide  ebaraeler. 


«ztnDUties  of  Uia  aeries  being  raUier  smaller  than  the 
others.  Sndi  a  dentttioa  is  called  Homodont,  and  in 
the  case  ated,  as  tJw  teeth  are  never  ohanj^,  it  is 
abo  Monophyodont  Snob  teeth  are  adapted  only  for 
eatohing  suppery  linng  prey,  as  fish. 

In  a  very  lane  nnmber  of  mammals  the  teeth  of 
different  parts  of^ the  series  are  more  or  len  differen- 
tiated in  character,  and  have  different  functions  to 
perform.  The  front  teeth  are  simple  and  one-rooted, 
and  are  adapted  for  cutting  and  seixing.  They  are 
eaUed  "incisors."  The  back  teeth  have  oroader  and 
■Km  complex  crowns,  tubercnlated  or  ridged,  and  they 
ara  sappiuted  on  two  or  more  roots.  They  enah  or 
l^taid  the  food,  and  are  hence  called  "  molan."  Manv 
it»j|wA  have,  between  these  two  sets,  a  tooth  at  each 
eoner  of  the  mouth,  longer  and  more  pointed  than  the 
others,  adapted  for  tearing  or  stablMng,  or  for  fixing 
strug^ing  prey.  Vrom  the  eonqHonous  develo^ent 
of  such  teeth  in  the  Carnwonu  especially  tbe  Dogs, 
they  have  received  the  name  of  canines. ' '  A  denti- 
tion with  its  component  parts  so  differently  formed 
that  these  distincUve  terms  are  applicable  to  them  is 
called  Heterodont.  In  most  cases,  uiough  by  no  means 
invariaUy,  animals  with  Heterodont  dmtitum  are 
also  IMphyodontk 

This  geneial  aprrangement  ia  extremely  obvious  in  a 
eonridoable  number  of  mammals;  and  doser  examina- 
tion shows  that,  nnder  very  greia  modifications  in  de- 
tail, there  is  a  remarkable  uniformity  of  essential 
AanoUn  in  thedentiuon  of  a  large  number  of  mem- 
bers €^  the  <jasB  belonging  to  different  orders  and  not 
atherwiae  elosely  allied,  «o  mooh -that  it  has  been  poa- 


riUe  (duefly  thnnigh  the  reeeartdics  Profeasor  Owen) 
to  formulate  a  common  plan  of  dentition  from  which 
the  othen  have  been  derived  by  the  alteration  of  some 
and  suppression  of  other  members  of  the  series,  and 
oooamonally,  but  very  rarely,  bv  addition.  The  reoords 
of  I^beontcu<^  frilly  confirm  this  view,  as  tracing 
bat^  many  mnps  .now  widely  separated  m  dental 
charaotenwefindagi^nal  approximation  to  a  common 
type.  In  this  nnoalised  form  of  mammalian  denti- 
tion {whaxAi  is  beet  exemidified  in  the  gencn  Anoph- 
therium  and  HoTnalodontotherium)  the  entire  number 
of  teeth  present  is  44,  or  11  above  and  11  below  on 
each  side.  Those  of  each  jaw  are  placed  in  continuous 
series  without  intervals  between  them ;  and,  although 
the  anterior  teeth  are  simple  and  single-rooted,  and  the 
posterior  teeth  complex  and  with  several  roots,  the 
tnuuition  between  the  two  kinds  is  gradual 

In  dividing  and  grouping  such  teeth  for  the  purpose 
of  description  and  comparison^  more  definite  charac- 
ters are  required  than  those  denved  merely  from  form 
or  fonetion.  The  first  step  towards  a  classification 
hsa  beoi  made  by  the  observation  that  the  upper 
jaw  is  oomposed  of  two  bones,  the  prenumlla 
and  the  maxula,  and  that  the  suture  between  these 
bones  separates  the  three  anterior  teeth  from  the  others. 
These  three  teeth  then,  which  ue  implanted  }^  thrir 
roots  in  the  premaxilla,  form  a  distinct  jRTOup,  to  which 
the  name  of  *' incisor"  is  applied.  This ustinotion 
is,  however,  not  so  important  ss  it  apoears  at  first 
sight,  for,  as  mentioned  when  quaking  of  the  develop 
ment  of  the  teeth,  their  connection  with  the  bone  li 
only  of  a  secondary  nature,  and.  although  it  happens 
conveniently  for  our  purpose  that  in  the  great  m^or- 
1^  ity  of  cases  the  segmentation  of  the  bone  coincides 
_  ^    With  the  intM^aee  b^ween  the  third  and  fbnrth 

^TtWWrtnfWKKf%         ^      senes,  still,  vrhm  it  does  not  happen  to 
rrV^l^^^lVnP^  do  so,  as  in  the  ease  of  the  Mole,  we  must  not  rive 
.1  ^<       too  much  w«ght  to  this  fact,  if  it  contravenes  (rthsf 

reasons  for  determining  the  homologies  of  the  teeth. 
The  eight  remuning  teeth  of  the  upper  jaw  offor  a 
natural  divirion,  inasmuch  as  the  posterior  three 
never  have  milk  predecessors,  wd,  although  some  of 
the  anterior  teeth  may  be  in  the  same  case,  the  par- 
ticular one  preceding  these  three  always  luu  such  a 
predecessor.  Thne  Uiree  then  are  grouped  apart  as 
the  "molsi8,"or"tniemo]ars,"  assomeof  the  teeth 
in  front  of  than  often  have  a  molariform  oharaoter. 


Of  the  five  teeth  between  the  indsois  and  molan  tha 
most  anterior,  or  that  which  is  usually  situated  dose  be* 
hind  the  inemaxillaiy  suture,  almost  always,  ss  soon  as 
any  departure  takes  place  fivm  the  rimpleet  and  most 
homogeneous  type,  assumes  a  lengthened  snd  pointed 
form,  and  is  the  tooth  so  developed  as  to  oonstitate  the 
"canine"  or  "laniary"  tooUiof  the  Camiwra,  the 
tnsk  of  the  Boar,  etc  It  is  customary  therefore  to 
call  this  tooth,  whatever  its  size  or  form,  the  "  canine. '  * 
The remainini^  four  are  the  "premolars"  or  "fiJsB 
mohuB."  This  system  of  nomendature  has  been  ob- 
jected to  as  being  artifidal,  and  in  many  cases  no- 
descriptive,  Uie  distinction  between  premolars  and 
canine  espectalty  being  sometimes  not  obvious,  but  tii< 
terms  .are  now  in  such  general  use,  and  so  praotioalk 
oonvement— cepedally  if,  as  it  is  beet  to  do  m  all  such 
cases,  we  fin^t  their  original  si^ification,  and  treat 
them  as  arUtrary  signs— uiat  it  is  not  like^  thc^  will 
be  superseded  by  any  that  have  been  ^posed  as  mb- 
stitntes  for  them; 

With  regard  to  the  lower  teeth  the  difficulties  art 
greater,  owiog  to  the  absence  of  any  suture  corre- 
sponding to  that  which  defines  the  indsors  above ;  but^ 
as  the  number  of  the  teeth  is  the  same,  as  the  oom 
spottding  teeth  are  preeeded  fay  milk  testii,  and  as  ii 
the  large  majority  ^  cases  it  is  the  fourth  tootli  of  tbe 
series  which  is  modified  in  the  same  wav  ss  the  canine 
(or  fourth  tooth)  of  the  upper  Jaw,  it  is  qtute  reason- 
able to  adopt  the  same  divirions  as  with  the  upper 
series,  and  to  call  the  fint  three,  whidi  are  implanted 
in  the  part  <^  the  mandiUe  opporite  to  the  premaxUbt 
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the  inoKn,  the  nest  the  uuiuie,  the  next  four  the 
premokn,  and  the  last  three  the^molara.  It  ma^  be 
observed  that  when  the  mouUi  Is  olosed,.  especially 
when  the  opposed  surfaces  of  the  teeth  present  an 
irr^EraUr  ouuine,  the  oorresponding  upper  and  lower 
teeut  u«  not  exactly  opposite,  otherwise  the  two 
series  oonld  not  fit  into  one  another,  bat  as  a  rule  the 
points  of  the  lower  t«eth  shut  into  the  interspaoes  in 
nont  of  the  conespondiDg  teeth  of  the  npner  jaw. 
Tins  is  seen  veiy  disdnotljr  in  the  canine  teetn  of  the 
Cccmioora,  and  is  a  nseful  ruide  in  determining  the 
homologies  of  the  teeth  of  the  two  jaws.  Objections 
have  certainly  been  made  to  this  view,  because,  in 
certain  rare  cases,  the  tooth  which,  according  to  it 
would  be  called  the  lower  canine  has  the  form  ana 
function  of  an  inrasor  (as  in  Ruminants  and  Lemurs), 
and  on  the  other  hand  (aa  in  Oreodon,  an  exUnct 
Ungulate  from  North  America)  the  tooth  that  would 
thus  be  determined  as  the  first  premolar  has  the  form 
of  a  canine ;  but  it  should  not  be  forgotten  that,  as  in 
all  such  cases,  definitions  derived  from  form  and  func- 
tion alone  are  quite  as  open  to  olgeetion  as  those 
derived  from  poration  ana  reUUion  to  snmranding 
parts,  01  stall  more  so. 

I 


II 


rfj;  1.2.3 


Ww.  S.— Hllk  ud  Pexnuutent  ZtandtkMi  of  nppvr  (I.)  and  C/nrar 
01.)  Skw  of  the  Dos  rOnif  JtmMaria),  with  the  qrmbola  br 
wbkh  tbe  diflbrent  t«eui  kto  commonly  dodgnatad.  Tbe  thlid 


01.1  Skw  of  Oie  Dos  rOnif  JtmMaria), 


vppsr  niolar tai's)  to  llw ob^  tootti  wwitliif  In  thtoaalnial  to 


For  the  sake  of  brevity  the  complete  dentition,  ar- 
DMitai  fl».  ^Wd  aooording  to  these  princji^  is 
SSiT       often  deecnbed  by  the  following  fonnnla, 
the  numbers  above  the  line  representing 
the  teeth  of  the  upper,  those  below  the  line  those  of 

the  lower  jaw : — indson       canines  premolars 

j-jt  molars  ^  '  however,  ini- 

tial letters  may  be  substituted  for  Uie  names  of  each 
group,  and  it  is  quite  unneoessaiy  to  g^re  more  than 
the  nam  here  of  the  teeth  on  one  side  of  the  mouth, 
the  foimula  may  be  conveniently  abln«viated  into— 

M,ef,i>t,m»-H:  total 44. 

The  individual  teeth  of  eadi  group  an  ■Iwus  enn- 
Berated  from  before  badcward^  and  py  such  a  fbrmula 
as  the  followini^— 

t'l,  1 2,  I  8,  c,  p  1,  p  2,  p  3,  p  4,  m  1,  m  2,  m  3  

f  1, 1*2,  i  3,  <:,p  l,p  2,p  3,p  4,  m  1,  tn2,  m3 

ft  speoial  numerical  demgnation  is  given  by  which  each 


one  can  be  indicated.  In  mentioning  any  sb^e  tooth, 
suoh  a  sign  as  Si  will  mean  Uie  first  upper  molar,  «n 
the  first  lower  molar,  and  so  on.  The  use  of  such 
signs  saves  much  time  and  space  in  description. 

It  was  part  of  the  view  of  the  founder  of  this  system 
of  dental  notation  that,  at  least  throughout  the  group  of 
mammals  whose  dentition  is  derived  from  this  general 
type,  each  tooth  has  its  strict  homologoe  in  aSX  spedesi 
Md  that  in  those  cases  in  whidi  fewer  dian  the  typical 
number  are  present  (as  in  all  existing  iwftm'T'^ft  except 
the  genera  Stit,  tfymnura,  Talpa,  and  JfyogaU)  ue 
teeth  that  are  missmg  can  be  aoourately  douied.  Ao- 
oording to  this  view,  when  the  number  of  inosors  &lls 
short  m  three  it  is  asstmied  that  the  absent  ones  are 
missing  from  the  outer  and  posterior  end  of  the  series. 
Thus  when  Uiere  is  bat  one  incisor  present,  it  is  t  1 ; 
when  two  they  are  t  1  and  i  2.  Furthermore,  when 
the  premolars  and  the  molars  are  below  their  typical 
numoer,  the  absent  teeth  are  missing  from  the  fore- 
part of  the  premolar  series,  and  from  tiie  back  part  of 
the  molar  series.  If  this  were  invariably  so,  the  labors 
of  those  who  describe  teeth  would  be  greatly  am|4i* 
fied ;  bat  thoe  are  unfortunately  so  many  exceptions 
that  a  dose  somtiny  into  the  situation,  relations,  and 
development  of  a  tooth  may  be  re<iuiKed  befbn 
its  nature  can  be  detennined^  and  in  some  cases 
the  evidence  at  our  disposal  is  scandy  suffioient 
for  the  purpose. 

The  milk  dentition  is  expressed  a  aimihur 
formula,  d  for  deciduous  being  commonly  added 
before  the  letter  expressive  of  the  nature  of  the 
tooth.  As  the  three  molan  and  (almost  invari- 
ably') the  first  premolars  of  the  permanent  series 
have  no  predecessors,  the  typijs^  milk  dentition 
would  be  expressed  as  follows— dt  ^,Jc^,dm 
I  =  9  =  28.  The  teeth  which  precede  the  pre- 
molus  of  the  permanent  series  are  all  called 
molan  in  the  milk  dentition,  although,  as  a 
^enml  rule,  in  form  and  function  th^  represent 
in  a  condensed  form  the  whole  premolar  and 
molar  series  of  the  adult  When  there  is  a 
marked  difference  between  the  j>remolars  and 
mplara  of  the  permanent  dentition,  the  first 
milk  molar  resembles  a  premolar,  and  the  last 
has  the  characters  of  the  posterior  true  molar. 
Tbe  dentition  of  all  the  animals  of  the  orders 

^SfS*'  <^fora,  Iniec^iora,  uxcepttao. 
Chtroptera,aiii  iMgvlata  can  clearly  ftommft- 
be  derived  ftom  the  above-desoribed  ""SSf 
generalised  type.  The  same  mi^  be 
nid  of  the  Rodonta,  and  even  Uie  Prohaaddea, 
though  with  greater  modification,  at  least  in 
the  existing  members  of  the  order.  It  is  alfo  u>- 
parent  in  certain  extinct  Getaoeau,  as  Zmem- 
don  and  Smododon,  but  it  is  difficult  to  find 
any  traces  of  it  in  existing  Ckiacea,  Sumiay  or 
any  of  the  so-called  Edentata.  All  the  maraopials, 
different  as  they  are  in  their  general  structure  and 
mode  of  liib,  and  variously  modified  as  is  thdr 
dentition,  present  in  this  system  of  orsans  some 
deep-lyim;  common  bharaoteis  which  wow  their 
miity  of  origin.  The  genmliied  type  to  which 
their  dentition  can  be  reduced  presents  oonsidfinble 
resemUanoe  to  that  of  the  plaoentwl  mammals,  jret 
differing  in  details.  ^  It  is  markedly  heterodont, 
and  susoeptiUe  of  diviaon  into  incisorB,  canines,  Me- 
molars  and  molars  upon  the  same  principles.  !nia 
whole  number  is,  however,  not  limited  to  forty-fiinir. 
The  incisors  may  be  as  numerous  as  five  on  each  side, 
and  are  almost  always  different  in  number  in  the  upper 
and  the  lower  jaw.  The  premolus  and  molars  are  com- 
monly seven,  as  in  the  placental  mammals,  but  thor  ar- 
rangement is  reversed,  as  there  are  four  true  molars  and 
three  premolars ;  and  finally  the  ndlk  dentition  of  all 
known  Marsupials,  existing  or  extinct,  is  (if  not  en- 
tirely absent)  limited  to  a  single  tooth  on  each  nde  of 

1  Bjpvat  alone  unong  ezIrtlnK  '"*iniiii>lt  whieb  have  tm  ni» 
moUrsbM  also  four  mUkmolui. 
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each  jaw,  this  being  the  predeoMOor  of  the  last  penoa- 
nent  pzemolar. 

In  very  few  mammala  are  teeth  entirely  abeent 
Even  in  the  Whalebone  Whales  their  genus  are 
formed  in  the  same  manner  and  at  the  same  period  of 
life  as  in  other  mammals,  and, even  become  partially 
eaknfied,  bnt  they  never  rise  above  the  gums,  and 
onnpletely  disappear  before  die  Imrth  of  the  animal. 
In  some  nteoies  of  the  order  BdmtatOj  the  true  Ant- 
eaters  and  Uie  I^uigolins,  no  traoes  of  teeth  have  been 
found  at  any  age.  The  Monotremata  are  in  like 
case,  alUioQgh  the  Omithorhynchut  has  flattened, 
xidged,  homy  plates  at  the  back  of  both  jaws,  which 
answer  the  purpose  of  molar  teeth. 

JfodificattonM  of  the  Teeth  in  Hdation  to  their  Func- 
tions. — ^The  prindpal  functional  modificatioDS  noticed 
ui  the  dentition  of  Mammalta  may  be  roughly  ^uped 
as  (1)  |)i8invorpn8,  (21  oamivorouB,  (3)  inseetivorouB, 
(4)  omnivorous,  and  (5)  herlnvorous,  each  having,  of 
ocHuae,  numerous  variations  and  tianntioQal  oondi- 
tiott& 

1.  The  essential  oharacten  of  a  piscivorous  dentition 

are  best  exemplified  in  the  Dolphins,  and 
dcnti^o!"  also  (as  modincattons  of  the  camivorouB 

type)  in  the  Seals.  It  oonsists  of  an  elon- 
gated, rather  narrow  mouth,  wide  gape,  ^th  numer^ 
ons  Bubequal,  oooical,  sharp^point^,  recurved  teeth 
adapted  simply  to  rapidly  seize,  but  not  to  divide  or 
masticate,  active,  slippeiy,  but  not  powerful  prey.  All 
animals  which  feed  on  fish  as  a  rule  swallow  and  digest 
them  «ntire,  a  process  which  the  stmcture  of  prey  of 
ihis  nature,  .espetnaUy  the  intimate  interblenaing  of 
delicBte,  sharp-pointed  bones  with  the  miudes,  renders 
Teiy  advantageous,  and  for  which  the  above^esoribed 
type  of  dentition  is  best  adapted. 

2.  The  carnivorous  type  of  dentition  is  shown  in  its 

most  perfect  development  among  existing 
ggjjj^       mammals  in  the  Fdidcc.    The  function 

being  here  to  seize  and  kill  struggling  ani- 
mate, oflen  of  mrge  size  and  great  muscular  power, 
the  canines  are  immensely  developed,  trenchant,  and 
piercing,  and  are  situated  vide  apart  so  as  to  give  the 
frmest  hold  when  fixed  in  the  victim's  body.  The 
jaws  an  as  short  as  is  oooristent  with  the  free  action 
of  the  canines,  so  that  no  power  mi^  be  lost  The 
inosors  are  very  small,  so  as  not  to  interfere  with  the 
penetrating  action  of  the  canines,  and  the  crowns  of 
the  molar  series  are  reduced  to  soissor-like  blades,  with 
which  to  pare  off  the  soft  tissues  from  the  large  bones, 
or  to  divide  into  small  pieces  the  less  dense  portions 
the  bone  for  the  sake  of  nutriment  afforded  fay  the 
blood  and  marrow  it  oontuns.  The  gradual  modifica- 
tion between  this  and  the  two  followug  types  will  be 
noticed  in  their  appropriate  places. 

3.  Li  the  mtttt  typical  inMotivorous  animalSj  as  the 
.  Hedgehogs  and  Shrews,  the  central  moisoia 
2^^^'     are  ekmsated,  pointed,  and  project  for- 
wards, those  of  the  upper  and  lower  jaw 

mee^ng  like  the  Madee  of  a  pair  of  feroeps,  so  as 
really  to  secure  RnaD  active  prey,  quick  to  elnde 
outoie,  but  powerless  to  resist  when  once  seized. 

crowns  of  the  molars  are  covered  witJi  ntunerous 
sharp  edges  and  points,  which  working  against  each 
other,  rapidly  cut  up  the  hard  cased  insects  into  littJe 
pieoee,  fit  for  swallowing  and  digestion. 

^  The  omnivorous  type,  especially  that  adapted  for 
the  consumption  of  soft  vegetable  sufastan- 
i^St!  ^  ^  Iruits  of  various  kinds,  may  be 
exemplified  in  tbe  dentition  of  Man^of 
moat  Monkeys,  and  of  the  leas  modified  I^gs.  The 
uicasOTS  an  moderate,  subeqnal,  and  cutting.  If  the 
canines  are  enlai^fed,  it  is  usually  for  other  purposes 
dian  those  conn&ited  with  food,  and  only  in  the  male 
sex.  The  molars  have  th<dr  crowns  broad,  flattened, 
and  elevated  into  rounded  tuberdea. 

S.  In  the  most  typically  herbivorous  forms  of  denti- 
tion, as  seen  in  the  Horse  and  Kanearoo,  the  incisors 
jve  wdl  developed  and  traudiant,  adapted  for  cutting 


off  the  herbage  on  which  the  animals  feed ;  tiie 
.are  nidimentgoy  or  suppressed  ;  the  molus 
are  large,  with  broad  crowns,  which  in 
the  simplest  forms  have  s^ng  transverse 
ridses,  but  may  become  variously  complicated  in  the 
higher  degrees  of  modification  which  this  type  of  tooth 
aastunes. 

The  natural  groups  of  jnamroals,  or  those  which  in 
oar  present  state  of  knowledge  we  have  reason  to 
bdieve  are  truly  related  to  each  other,  may  each  con- 
tain examnJes  of  more  than  one  of  these  modifications. 
Thus  the  Primata  have  both  omnivorous  and  inaectiv- 
orous  forms.  Tbe  Camivora  show  piscivorous,  carniv- 
orous, insectivorous,  and  omnivorous  modifications  of 
their  common  type  of  dentition.  The  UhpvJata  and 
the  Rodtmtia  have  among  them  the  omnivorous  and 
various  modifications,  both  simple  and  complex,  of  the 
herbivorous  type.  T\iia  MartuputUa  exhibit)  examples 
of  all  forms,  except  Uie  purely  pismvorous.  Other 
ordm,  more  restricted  in  number  or  in  habits,  as  tiie 
Brobotddea  and  Cetoceo,  naturally  do  not  show  so  great 
a  variety  in  the  dental  structure  of  their  memben. 

In  conudering  the  taxooomio  value  to  be  assigned 
to  the  modifications  of  teeth  of  mammals,  Taxonomv 
two  principles,  often  opposed  to  each 
other,  which  have  been  at  work  in  producing  these 
modincatioos,  must  be  held  in  view : — ( 1 )  the  type,  or 
ancestral  form,  as  we  generally  now  call  it,  character- 
istic of  each  group,  which  in  most  mammals  is  itself 
derived  from  uie  still  more  generalized  type  described 
above;  and  (2)  variations  which  have  taken  jdaoe 
from  this  l^pe,  generally  in  accordance  with  apeaal ' 
fhnctions  wnich  the  teeth  are  called  upon  to  fbMl  in 
IMfftioular  cases.  These  variations  are  sometimes  so 
n«at  as  completely  to  mask  the  primitive  type,  and  in 
this  way  the  dentition  of  many  animals  of  widely  dif- 
ferent ori^n  has  come  to  present  a  remarkable  super- 
ficial resemblance,  as  in  the  case  of  the  Wombat  (a 
Marsupial),  the  Aye-Aye  ^Lemur),  and  the  Rodents, 
or  as  m  the  case  of  the  Thylscine  and  the  Dog.  In 
all  these  examples  indications  may  generally  be  found 
of  the  true  nature  of  the  case  by  examining  the  earlier 
conditions  of  dentition ;  for  tlie  characters  of  the  milk 
teeth  or  the  presence  of  rudimentary  ordeddnons 
members  of  the  permanent  set  will  generally  indicate 
the  route  by  which  the  specialized  dentition  of  the 
adult  has  been  derived.  It  is  perhaps  owing  to  the 
importance  of  the  dental  armature  to  the  well-being  of 
the  animal  in  procuring  its  sustenance,  and  preaervmg 
its  life  from  the  attacks  of  enemies,  that  great 
changes  appear  to  have  taken  place  so  readily, 
and  with  such  comparative  rapidity  in  the  form  of 
these  organs,  changes  oAen  accompanied  with  but 
littie  modification  in  the  general  Btrtictnre  of  the  ani- 
mal. Of  this  proposition  the  Aye-Aye  [Chinmim) 
among  Lemurs,  the  Walrus  among  Seals,  and  the 
Narwhal  among  Dolphins  farm  stariking  examples ;  as, 
in  dl,  the  superficial  charactem  of  their  dentition  would 
entirely  sepuate  them  from  the  animals  with  which  all 
oiket  evidence  (even  including  the  mode  of  develop- 
ment i£  thdr  teeth)  proves  their  dose  affinity. 

The  Skeleton. 

The  skeleton  is  a  system  ot  hard  parts,  fonning  a 
framework  which  supports  and  protects  the  soiter 
o^ans  and  tissues  of  the  body.  It  consists  of  dense 
fibrous  and  cartila^nous  tissues,  of  which  pcntions  re- 
mun  through  life  in  this  state,  but  the  groiter  part  is 
tiansfanned  during  the  growth  of  the  animal  mto 
bone  or  osseous  tissnft  This  is  oharat^rized  ■ 
peculiar  histological  structure  and  chemical  composi- 
tion, being  formed  mainly  of  a  gelatinous  basis, 
strongly  impregnated  with  salts  of  lime,  chiefly  phos- 
phate, and  disposed  in  a  definite  manner,  containing 
numerous  minute  nucleated  spaces  or  cavities  called 
lacuntB,  connected  together  by  delicate  channels  or 
camlioali,  which  racUate  in  all  directions  &om  the 
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ndei  of  the  laoann.  Parte  oompoeed  of  bone  are, 
next  to  the  teetli,  the  moet  imperiBhaUe  of  all  the 
ornuu  of  the  body,  often  retuouig  their  exact  form 
aiM  internal  structure  for  es  after  every  traoe  of  all 
other  portions  of  the  o^aouation  has  eomple^jr  dis- 
appoared,  and  tbua,  in  the  ease  of  extiiiot  anunala^ 
uordtng  the  oi^  means  of  attaining  a  knowledge  of 
tanr  dianeteia  ud  affinitiea.' 

In  the  Armadillos  and  thor  extinot  allies  alone  is  an 
os^edezoskeleton,  or  boiqr  oorering  developed  in  the 
■kin,  raesent.  In  all  other  mammals  the  skeleton  is 
oompl^dy  iatemal  It  may  be  described  as  oonsisUng 
<tf  ao  axial  portion  belonging  to  the  head  and  trank, 
and  an  appendicular  portion  belonging  to  the  limbe. 
There  are  also  oertun  bones  called  spIanchDic,^  being 
developed  within  the  snbstanoe  of  some  of  the  visoera. 
Suoh  are  the  ot  cordu  and  om  penii  found  in  some 
mammals. ' 

It  is  charaoteristio  of  all  the  larger  bones  of  the 
Mamaudia  that  thdr  oanfioatioa  takes  its  origin  from 
■evcnal  disdnot  centres.  One  near  the  nuddie  of  the 
bone,  and  spreacUng  throughout  its  greater  portion, 
constitutes  the  diaphysu,  or  "shaft,*^in  Uie  ease  of 
the  long  bones.   OtuMB  near  the  extremities,  or  in 


paaaing  directly  fix>m  one  to  the  other,  permitting  no 
motion,  beyond  perhaps  a  slight  yieMiog  to  external 
pressure.   In  old  aninub  there  is  a  0<eat  tendency  fi« 
Uie  difierent  bones  to  become  aotoally  united  by  the 
extension  of  osrifioiUion  from  one  to  the  other,  with 
oonseqnent  oWteration  of  the  sutures.   The  eraniom, 
thus  formed  of  numerous  orUinally  independent  oflsifi- 
catioQB,  retuning  through  lifemore  or  ran  of  thmr  in- 
dividuality, or  1^  f^sed  together,  according  to  the 
speaes,  the  age,  or  even  individual  peculiarity,  oonasta 
of  a  min  case,  or  bony  capsule  for  indoung  and  pro- 
tecting the  brain,  and  a  face  for  the  support  of  the 
organs  of  sie;ht,  nnell,  and  taste  and  of  those  oon- 
oenied  in  seixmg  and  masticating  the  food.   The  brun 
case  articulates  directly  with  the  anterior  cervical  ver- 
tebra, by  means  of  a  pair  of  oval  emtnmoes,  called 
ooni^les,  placed  on  each  side  of  the  large  median 
foramen  Wmoh  toanamite  the  spinal  oord.   It  oonnsts 
<^  a  basal  axis,  oontinnons  serisUy  with  the  axes  tx 
oentra  of  the  vertebras,  and  of  an  arch  above,  rooftn;; 
over  and  doetng  the  cavity  which  contains  the  oephabe 
portion  of  the  oential  nervous  system  (see  fig.  4.) 
The  base  with  its  arch  is  oomposea  of  three  segments 
placed  one  before  Uie  other,  ^loh  of  which  is  compar- 
able to  a  vertebra  with  a  grutly 
expanded  neural  arch.   The  binder 
or  oodpital  segment  eonsista  of  the 
ban-oocii)itaL  ex-oooipital,  and  su- 
pnH>odpital  Donea  ^  the  middle  aeg- 
ment  of  the  bast-apbenoid,  au- 
mhenmd,  and  parietal  bones;  and 
the  anterior  se^eot  of  the  pre- 
sphenoid,     orbito-sphenoid,  and 
frontal  bones.  The  axis  is  continoed 
forwards  into  the  mesethmoid,  or 
septum  of  the  nose,  around  which 
the  bones  of  the  face  are  arrauged 
in  a  manner  so  extremely  modmed 
for  their  spedal   purposes  that 
anatomists  who  have  attempted  to 
traoe  thdr  serial  homologies  with 
the  more  simple  portions  of  the 
axial  dieleton  have  arrived  at  very 
divose  interpretations.    The  ohar 
acteristio  finm  and  structure  of  the 
hoe  of  mammals  is  munly  depen- 
dent upon  the  «se  and  shape  of  (1) 
the  orbits,  a  pair  of  cup-shaped 
cavities  for  oontuning  the  evendl 

4.— Ixjngltudfnftl  and  Vertical  Bftction  of  the  Slnm  of*  DQgCQndf/oMiHd^  itS  muaoles,  whlch  may  M  di- 

muuUble  aud  hyuld  arob.    on,  anterior  narlal  apcffture ;  MT.  maxlllo-tarblnal  reoted  forwards  or  lateraUy,  placed 

bone ;  ET,  uthmo-turblnal ;  ITa,  naaal ;  JTf,  oaalfl«d  portion  of  the  meeethmold ;  near  toffether  or  wide  anait.  and 

C!ft  cribriflirm  plate  of  the  ethino-turblnaI;J«y,ftontalT                   .  ri>  w./  new  wgeuier  or  wiue  apan,  auu 
parietal;  50, lupra-ocdpltal ;  J&O, ex-occi 
M,  bari-aphenoia :    ~ "  ' 

n,i 

enr-h; 
ble; 


-   .        ,  «,pterygold[  A8. 

preapbenold;  PI,  palatine;    Ko,  Tomer, 

inrlo-hyal;  eA.epr-hyal;    ch, cenUo-hfU .  ^    ,     ....    ^-  .       .  _,  ^. 

pnyBla  of  mandible;    ep,  coronold  proceas :    cd,  oondyie:    a,  angle:  <d,  Inferior  meoian  nasal  septUm,  ana  toiming 

dental  eaoal.  The  mandible  la  dtoi^aoed  downwards,  to  ihow  Ita  entire  Ibm;  the  the  Dasaaffe  for  the  air  to  nan  between 

.  todicaf.  the  p«t  of  theoranlnm  to  which  the  condyle  U  articulated..  Se?Slffi^X  hltomJ  naSJ 

inojecting  parts,  form  the  tp^phyiieit  whidi  remain  dia- 
tinot  dunng  growUi,  bat  utimately  ooakaoe  wi(h  the 
rest  of  the  bone. 


Azial 
Aeleton. 


The  axial  skeleton  oonBists  of  the  skull,  the  vertebral 
column  (prolonged  at  the  posterior  extrem- 
ity into  Uie  tiul),  the  sternum,  and  the 
ribs. 

In  the  gkuU  of  adult  mammals,  all  the  bones,  except 
the  lower  jaw,  the  auditory  oseides,  and  the  bones  of 
die  hyoid  arch,  are  immovably  articulated 
together,  their  edges  being  in  dose  contact, 
often  iuteriocking  by  means  of  fine  dentioulations  pro- 
iecting  from  one  bone  and  fitting  into  corresponaing 
oepresBons  of  Uie  other,  and  held  togeUier  by  the 
penosteum,  or  fibrous  membrane  investing  the  bones, 

1  See  tor  the  prinolpal  modtftcatloiu  of  the  akaleton  of  tbla  clasa, 
Oie  large  and  beauUfiiUy  Uluitrated  OMoeraphie  of  Be  Blain- 
vllle,  W6-H:  theieetloQ  derotedtothianiDleatlnfinnm'i  Aiw- 
MR  and  OrdNWum  dm  ntar-Stleka,  bv  QWbel,  U74-7B;  and  An 
ImMieUin  to  Oe  MmAvv  ^  OtMaSmalta,  by  W.  H.  Flower, 
Sd  ed.,  1876. 


and  containing  in  their  upt>er  part  the  organ  of  smell ; 
(3)  the  zygomatic  arch,  a  Dridge  of  bone  for  the  purpose 
of  muBoular  attachment,  which  extends  fVom  the  side 
of  the  face  to  the  skull,  overarching  the  temporal 
fossa ;  (4)  the  roof  of  the  mouth,  with  its  alveolar 
margin  for  the  implantaUon  of  the  upper  teeth.  The 
face  is  oompletea  by  the  mandible,  or  lower  paw,  con- 
sisting of  two  lateral  rami,  articulated  by  a  hinge  J(»iik 
with  the  squamoeal  (a  cranisJ  bone  intnposed  betweea 
the  posterior  and  penultimate  segment  of  the  bnia 
cascj  where  also  Uie  bony  capsule  of  the  oi^n  of  hear- 
ing IS  phoed),  each  beim  composed  of  a  ungle  solid 
piece  of  bone,  and  unitetf  together  in  the  middle  liiM 
in  front,  at  the  symphysis, — which  nqion  may  be  per^ 
manent^  ligamentous  o^  become  completely  oaBined. 
Into  the  upper  border  of  the  mandibular  rami  the 
lower  teeth  are  implanted. 
In  only  those  species  in  which  the  brain  ImMs  a 

■  This  and  many  of  the  IbUowtiif  flfana  an 
tf*  OtMon  c/the  jromiwiUa.  Macnmatt.  U». 
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Urge  relBtave  proportion  to  the  nst  of  the  body,  u  in 
Hui  and  the  smuler  spedes  of  the  iVmotet  and  Rome 
ether  orders,  does  Uie  external  form  of  the  sknU  re- 
eeWe  mnoh  impreeB  firom  the  leal  shape  of  the  cavity 
oontuning  the  hrun.  The  sise  and  form  of  the  mouth, 
and  the  modifioationa  of  the  jam  tot  the  sopport  oi 
teeUi  of  Tariom  ih^  and  niutaber,  the  rio^  and 
cveats  on  tlie  cnmum  for  tlie  attachment  of  the 
mosdea  neoessaiy  to  pat  this  apparatna  in  moUon, 
outeroTtha  of  bone  for  the  enlargement  of  the  external 
furnoe  required  for  the  support  of  sense  organs  or  ^ 
wetpOBS,  Bueh  as  horns  or  antlers  (whtoh  outgrowths, 
to  prevent  undue  increase  of  weight,  are  filled  with 
oella  oontuning  air),  cause  the  pnnoipal  variations  in 
the  general  configuration  of  the  skulL  These  varia- 
tions are,  however^  only  oharaotoisticaUy  developed  in 
perfectly  adult  animals,  ud  are  in  many  cases  more 
strongly  mariced  in  the  male  than  the  female  sex. 
Throughout  all  the  later  stages  of  grdwth  up  to  matu- 
rity the  sise  and  form  of  the  brain  case  remain  oom- 
paradvel^  atationaiyf  while  the  aocessory  parts  of  the 
ikull  rapidly  inonase  an4  take  w  their  oisdnotive  de- 
velopment imamoteiistio  of  the  species. 

The  hyoidean  apparatus  in  mammals  supports  the 
tongue  and  larynx,  and  consists  of  a  median  portion  be- 
low, the  bau-fayal,  from  which  two  purs  of  half  arches, 
or  comua,  extend  upwards  uid  outwards.  The  anterior 
ia  the  moet  important,  being  connected  with  theperiotio 
bone  of  the  cranium.  It  may  be  almost  entirdy  liga- 
mentous, but  more  often  has  several  oesifioaUons,  the 
largest  of  which  is  usmdly  the  stylo-hyal  The  poste- 
rior oomu  (thyro-hyal)  is  united  at  its  extremity  with 
the  thyroid  oartiUge  of  the  larynx,  which  it  suspends 
ia  position.  The  median  ptnlion,  or  baai-hyal,  is 
sometimee,  as  in  the  Howlmg  Bionkey^  enormously 
enlaigad  and  htdlowed,  admitting  into  its  cavity  an 
air  aao  ocmneoted  with  the  (wpan  of  Toioe. 

The  vertdrid  eobtam  consists  of  n  aeries  of  disUnet 
Vertabrai  bcoMB  called  veftebne,  arranged  in  dose 
Minmn.  ooimeetion  with  each  other  akog  the  dcmal 
side  of  the  neck  and  trunk,  and  in  the  median  line.* 
It  is  generally  prolonged  posterioriy  beyond  the  ^nk, 
to  form  the  axi&l  support  of  the  appendage  called  the 
CaiL  Antoriwly  it  is  articulated  with  the  ooctpital 
rwion  of  the  skuD.  The  number  of  distinct  bones  of 
which  the  vertebral  column  is  composed  varies  greatly 
among  the  MammaUoy  the  mun  variation  being  doe 
to  the  dongationw  otherwise  (tf  the  tail  Apartftom 
thia,  in  most  mammals,  the  nnmba  ia  not  fitf  from 
thirty,  though  it  may  fiill  as  low  as  twenty-Hx  (as  in 
some  Bate),  or  rise  as  high  as  forty  {Ifyrax  and 
Choke/nu),  The  different  vertobne,  with  some  excep- 
tions, remain  through  life  quite  distinct  from  each  other, 
though  closely  oonneoted  by  means  of  fibrous  struc- 
tures which  allow  of  a  certain,  but  limited,  amount  of 
motion  between  them.  The  exoeptions  are  the  follow- 
ing :— near  the  posterior  part  of  the  trunk,  in  nearly  all 
mammals  whioh  poaseas  completely  developed  hinder 
limbs,  two  or  more  vertcbrea  become  aokyloeed  to- 
gether to  ff»m  the  "saorum,"  the  portion  of  the  ver- 
tebral colomn  to  whioh  thftjelvio  girdle  is  attached ; 
also,  m  oortaun  spedea  of  Whales  uid  of  Aimadtllos, 
there  are  constant  oasiflo  unions  of  certain  vertobrm 
€t  the  cervical  region. 

Although  the  vertobrsB  of  different  regions  of  the 
column  o«  the  same  animal  or  of  different  animals 
present  great  diversities  of  form,  there  is  a  oertun 
gener^  resemblance  among  them,  or  a  common  plan 
on  which  th^  are  constructed,  whioh  is  more  or  leas 
modified  by  alteration  of  fonn  or  proportions,  or  the 
ndditim  or  snpimstion  of  parts  to  fit  them  to  fulfil 
thdr  spedal  purpose  in  the  economy.  An  ordinary 
or  typical  vertebra  condata  in  the  first  place  of  a  solid 
pieoe  of  bone,  the  body  or  centrum  (ng.  5,  e),  of  the 
form  of  a  didc  or  short'  eylinder.   The  Dodies  of  con- 

1  Tm  tne  Mk«  of  anlftnaltr,  In  aU  the  liUowliif  aateriptto— 
or  tb0  vwUbial  oalona,  Ote  Maf  axla  of  tita  bodr  u  innpoMd  to 


ttgoooB  Taatelaia  an  MMuteoted  ^toc«thar  by  n  nty 
densa^  tough,  and  elaalae 
mat«nal  caUed  the  "  inter* 
vertolml  substance,*'  of 
peculiar  and  o(nnplex  ar- 
rangement Thia  sab- 
stance  forms  the  mun, 
and  in  some  cases  the 
only,  onion  between  the 
Tflftram  III  fllastacUj 
iwovides  fin-  the  rertelm 
ahnya  retorning  to  their 
nonnal  rdaticn  to  eadi 
other  and  to  the  oolumn 

F».    5.-Am«rior    nrlkM    at  geWwHyi     wh«  UHtr 

Human  Tborado  v«rMbTa  nave  been  distarbed 
i?'SKw*^,Sa:%.*^I3^  thwefiom  by  mascolar 

and  j.  lamina  of  tfia  arch;  (,  Ktum.  A  .  mooeas  (p) 
tzananneptooeM ;  oi^  antanw  ariflss  oo  flftflh  aide  ftlHft 

body.  These,  meeting  in  the  middle  Une  above,  form 
together  an  ardi,  mnnoantiiig  n  apaoa  or  8h«t 
canal  (no).  As  in  this  apaoe  lus  the  poatericv  ]^ 
longation  of  the  great  oerebro-spinal  nervooa  axis, 
or  spinal  oord,  it  is  called  the  neural  ouial,  and 
the  aioh  is  called  the  neural  arch,  in  oontnuliatincti<Ht 
to  anothw  arch  on  the  ventral  ani&w  of  the 
body  oi  the  vertebra,  oalledthe  hnmal  ardbu  llie  last 
is,  however,  never  formed  in  mammals  Inr  any  part  of 
the  vertelffa  itself,  but  only  b^  certain  distinct  bonea 
placed  more  or  less  in  apposition  to  it—the  ribs  in  the 
thorado,  uid  the  " chevron  bones"  in  the  caudal  re- 

S'on.  In  most  oases  the  arch  of  one  vertebra  isartico- 
ted  with  that  of  the  next  by  distinct  surfaces  widi 
synovial  Joints,  phw»d  one  on  eaoh  side,  called  "  sygn- 
pophyses"  (z},Dat  these  are  often  oitirdy  wanting 
wlun  flezilulity  is  nuna  needed  than  strength,  as  in  the 

greater  part  of  Uie  caudal 
re^n  of  lon^-tailed 
animals.  In  addition  to 
the  body  and  the  arch, 
there  are  certun  prctjeot- 
ing  parts  called  j)roees»- 
eil^  chiefiy  semiu:  for 
tlw  attadiment  m  tiu 
numerous  muscles  whidi 
move  the  vertolwal  cc^ 
4unn.  Of  these  two 
areain^  and  median, — 
the  spittoas  process  er 
nenral  spine,  or  nenra- 
'<),  arising  from 


no.  6.-flld9  t1«w  of  the  Flnt  Xjom- 


transrene  pnxMl^ 


ander  surface  of  the  body. 
This,  however,  is  as  fira- 
qaently  absent  as  the  fbrmer  is  constant  The  other 
prooesses  are  paired  and  lateral  They  are  transverse 
processes  {t),  of  whioh  there  may  be  twa  an  upper  and 
a  lower,  in  which  case  the  fimner  ia  oauad,  in  the  lan- 
guage of  Owm  (tovhomweareindebtodmthetenu- 
nology  of  the  jMurta  of  the  vertolm  in  common  nss), 
*'diapophvsis,  andthelattw  "parapophyda."  Other 
processes  less  oonstantlypreaent  an  caUed  reapectivdj 
metapophvseti,"  (m)  and  "  anapophyses  "  {a). 
Tbe  vertebral  oolumn  is  divided  for  convenience  of 
description  into  five  regions,  the  cervical,  thoradc  or 
dorsal,  lumbar,  saorai,  and  caudal  This  divinon  is 
useful,  eepedally  as  it  is  not  entireljr  arbPtraiy,  and  in 
most  cases  is  capable  of  ready  definition ;  but  at  the 
oontiguoua  extrranitiea  of  the  r^ons  the  characters  of 
the  vertobne  of  one  are  a^  to  blend  into  thoaa  of  tht 
next  TCKion,  dther  nonndly  or  as  pesoliaiitiea  of  im- 
dividual  skeletoDa. 

The  oenioal  ngioa  uunsdtntes  the  moat  anterior  por- 
tion of  the  column,  or  diat  which  Jdna  the 
onnlnm.  Tht  voncbna  which  beiongto  it 
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[SKEUfrOV 


?.— Anterior  SnrOLoe  of 
Sixth  Cervical  VeTtabra  of 
Dog.  splQOoe  procesa ;  oj,  an- 
terior wmpopajtla ;  v,  ferte- 
bracteilu  canal ;  L  tranmne 
piDcea ;  (,  Its  Innriw  lunella. 


m  either  entirely  clesdtate  of  movable  ribs,  or 
if  thQ7  hftve  my  these  are  mull,  ud  do  not  join  the 
fternnm.  As  a  Kcnenl  rule 
Aey  hftve  oonnderable  per- 
foration throngh  the  base 
of  tht  transverse  process 
(the  Ttirtebraterial  canal 
nf^.  7,  0)  or^  as  it  is  some- 
times aescnbed,  they  have 
two  tranaverse  processes, 
superior  and  infenor,  which, 
meeting  at  their  extremi- 
ties, enclose  a  canal.  This, 
however,  rarely  applies  to 
Uie  last  vertebra  of  the 
region,  in  which  only  the 
upper  transverse  process  is' 
usually  developed.  ,  The 
transTerse  procesB,  more- 
over, very  often  sends  down 
near  its  extremity  a  more 
or  less  compressed  plate  (inferior  lamella),  which  bang 
eomddered  to  be  serially  homologous  with  the  ribs  of 
the  thoraoio  vertebne  (though  not  developed  aotoge- 
nonsly),  is  often  called  the  "oostal"  or  pleurapo- 
phymal "  plate.  This  is  nsnally  largest  on  the  sixth, 
and  altogether  wanting  on  the  seventh  vertebra.  The 
fint  and  second  oervical  vertebrte,  called  respectively 
**atla8"  and  "axis,"  are  specidly modified  for  the 
ftmetaon  of  sunporting  and  permi^in^  the  free  move- 
ments of  the  nead.  They  are  not  united  together  by 
the  intervertebral  substance;  but  connected  only 
ovdinary  ligaments  and  synovial  joints. 

The  oervical  region  in  mammals  presents  the  re- 
markable peculiarity  tliat,  whatever  the  length  or  flexi- 
Inlity  of  the  neck,  the  number  of  vertebrse  is^  tiie 
■ame.  viz.,  seven,  with  only  three  known  exceptions, 
the  Manatee  andHo^an's  Two- toed  Sloth (6^^!aspu» 
hoffmanni),  which  both  have  but  six,  and  the  Three- 
toed  Sloth  {Bradj/put  tridaetj/lm),  which  has  nine, 
though  in  this  ease  the  last  two  usually  support  mov- 
able ribs,  though  not  sufficiently  deruoped  to  reach 
Uie  sternum. 

TUhBdonal  (or  thoracic,  as  it  would  be  more  oorrectly 
termed)  region  consists  of  the  vertebrse 
^J^J^q^  which  succeed  those  of  the  neck,  having 
ribs  movably  articulated  to  them.  These 
ribs  an&  around  the  thorax. — the  anterior  onet  and 
most  usually  the  greater  number  of  th(»e  that  follow, 
bring  attached  below  to  the  sternum. 
Tn6  lamfmr  region  consists  of  those  vertebrte  of  the 
trunk  in  front  of  the  sacrum  which  bear  no 
movable  ribs.  It  may  happen  that,  as  the 
ribs  decrease  in  size  posteriorly,  the  last 
being  sometimes  more  or  lees  rudimentary,  the  step 
firom  the  thoracic  to  the  lumbar  region  may  be  gradual 
and  rather  undetermined  in  a  given  species.  But  most  | 
oommonly  this  is  not  the  case,  and  the  distinction  is  as  i 
veil  defined  here  as  in  any  other  region.  Asa  general 
nile  there  is  a  certain  relation  between  the  number  of 
the  th<ffado  and  lumbu  vertebrte,  the  whole  number 
bung  ttderaUy  ocHiBtant  in  a  given  group  of  uiimal^ 
ud  any  increase  of  the  one  being  at  the  expense  oi 
the  other.  Thus  In  all  known  Artiodaotyle  Ungulata 
there  are  19  dorso-lumbar  vertebras;  but  these  may 
oondstof  12  dorsal  and  7 lumbar  vertebrse^r  ISdorsal 
and  6  lumbar,  or  1 4  dorsal  and  5  lumbar.  The  smallest 
number  of  doiso-liunbar  vertebrsa  in  mammals  occurs 
in  some  Armadillos,  which  have  but  14.  The  number 
found  in  Man,  the  higher  Apes,  and  most  Bate^  viz., 
17,  is  exceptionally  low;  19  prevails  in  the  Artiodao- 
^HB,  neuly  all  Manufnals,  and  very  maqy  Rodents; 
20  or  21  in  Ccanioora  and  most  InMeetwora;  and  23  in 
Bermodaetjfla.  The  highest  and  quite  exceptional 
nnmhm  are  in  the  Two-toed  SloUi  ( CholcipuM)  27,  and 
Um  Hyna  3a  The  ifferailing  number  or  rib-bearing 
wlemB  is  12  13j  any  wuiiott  bmng  generally  in 
lol  these  numbexa. 


Oandal 
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The  lacral  region  offers  more  difficulties  of  definitioiL 
Taking  the  human  "os  sacrum**foragnide 
tar  oranparison,  it  is  generallv  d^ed  as  y^^Si 
oonsisting  of  those  vertebra  between  the 
liunbar  and  caudal  regions  which  are  anlcylosed  to- 
gether to  form  a  single  bone.  It  hapj>ens,  however, 
that  tJie  number  of  such  vertebras  vanes  in  different 
individuals  of  the  same  or  neariy  allied  species,  espe- 
cially as  age  advances,  when  a  certain  number  of  the 
tail  vertebiw  generally  become  incorporated  wilJi  the 
true  sacrum.  Other  suggested  tests,  as  those  vertc- 
bne  which  hate  adistanet  additional  (pleurapophj^) 
centre  of  osnfication  between  the  bod^  and  the  uium, 
those  to  which  the  ilium  is  directly  articulated,  or  those 
in  front  of  the  insertion  of  the  ischio-saoral  ligamenta, 
being  eauidly  unsatisfaotory  cv  unpractical,  tlie  old  one 
ralqrloris,  as  it  is  found  to  prevail  in  the  average 
oonditlon  tiX  adults  in  each  qteoies,  is  used  in  the  enu- 
meration of  the  ver- 
tebrae in  the  fol- 
lowing pages.  The 
Cetwxa,  having  no 
iliao  bones,  have 
no  part  of  too  ver- 
tefainl  column  modi- 
fied into  a  sacrum. 

The  caudal  ver- 
tebrso  are  those 
placed  behind  the 
sacrum,  and  termi- 
nating the  verte- 
bral column.  They 
vary  in 
number 
greatiy, 

— ^bang  reduced  to 
5, 4,  or  even  3,  in  a 
Fre.  8.-Aaterlor  SnriHce  of  Fourth  Can-  most  rudimentary 
dalVertri>iaofPorpolse{Ptoeama  com- condition,  in  Man 

in  some  Apes 

bone.  and  Bats,  and  being 

numerous  and  pow- 
erfully devdoped,  with  strong  and  complex  proc^»es, 
in  many  mammals,  especially  among  the'  Edentata, 

Cetacea,  and  Martupict- 
Ua.  The  highest  known 
numbn,  46,  is  possessed 
bjr  the  Aftioan  Long- 
tailed  Manis.  Con- 
nected with  the  undCT 
Borfooe  of  the  caudal 
vertebrse  of  many  mam- 
mak  which  have  Uie  tail 
well  developed  are  cer- 
tain bones  lormed  more 
or  less  like  an  inverted 
arch,  called  chevron 
bones,  or  by  the  French 
otenV.  These  are  al- 
ways situated  neariy 
opponte  to  an  inter* 
vertelmd  space,  and 
are  generally  articu- 
lated poth  to  the  ver- 
tebra in  front  and  the 
vertebra  behind,  but 
sometimes  chiefly  at 
entirely  either  to  one 
or  the  other. 

Fio  9.— Human  Stemain  and  8ler     ThA«/>rn«m  fif  mam- 
nal  Rlbt.  pf, prertemum.  m*.mea-  'tenmm  oi  mam 

oMniamri^  JdlAlMemnm;  t  mals  IB  a  bODO,  or  gen- 

pclnt  of  uaabaMnt of  eiaTiele;  I  erally  a  senes  of  bcmee* 
{^ttaeoaitONimoiiariuiialiltia  longitudinally  in 

the  mesial  line,  on  the  inferior  or  ventnl  stenma. 
aspect  of  the  thorax,  and  connected  on 
each  nde  with  the  vertebral  column  by  a  series  of  more 
or  less  osrified  bars  called  ''ribs."   It  is  presrat  in  aO 
iwrniwiff       Tariea  much  in  ehancter  m  the  diffia^ 
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ent  groapa  It  luaally  oonusta  of  a  series  of  distiiiot 
•events  pUoed  one  Wore  the  other,  the  aDterior 
being  oalled  the  presternum  or  "  manubnum  stemi "  of 
human  anatomy,  and  the  posterior  the  xiphistemum, 
or  xiphioid  or  ensiform  j)roce8B,  while  the  intermediate 
■egmfiDts,  whatever  thea  numoOT.  constitute  themeso- 
sternum  or  "bod^."  In  the  Whalebone  Whales  the 
presternum  alone  u  developed,  and  but  a  angle  pur  of 
riha  is  attached  to  it 
The  ribs  form  a  seriea  of  long,  narrow,  and  more  or 
less  flattened  bones,  extending  laterally  from 


BitM. 


the  sides  of  the  vertelHral  column,  ourring 
the  median  line  of  the  body  below, 


^wnwards  towards 

and  moetly  joining  the  sidesof  the  sternum.  The  pos- 
terior ribs,  however,  do  not  directly  articulate  with 
that  bone,  but  are  either  attached  by  their  extremities 
to  the  edges  of  each  rib  in  front  of  them,  and  thus 
only  indirectly  join  the  sternum,  or  else  they  are  quite 
fi«e  below,  meeting  no  part  of  the  skeleton.  Ijiese 
'Terences  nave  given  rise  to  the  diviuon  into  "Irae** 
and  "fhlse"  rihs  (by  no  means  good  expraasions),  og- 
nifying  those  that  join  the  sternum  direotJy  and  those 
diat  do  not:  and  of  the  latter,  those  that  are  free 
hdow  are  called  "floating"  ribs.  The  portion  of  each 
rib  nearest  the  vertebral  column  and  that  nearest  the 
stemam  differ  in  their  characters,  the  latter  being  usu- 
ally but  imperfectly  ossified,  or  remuning  permanently 
cartilaginous.  These  are  called  *' costal  cartilages,"  or 
vhen  oflsified  "sternal  ribs." 

In  Uie  anterior  part  of  the  thorax  the  vertebral  ex- 
tremity of  each  rib  is  divided  into  two  parts,  "head" 
and  "tuberde";  the  formeris  attached  to  the  ado  of  the 
body  of  the  vertelms  the  latter  to  its  tnmsverqp  prooess ; 
the  former  attachment  ooixesponds  to  the  mterspaoe 
between  the  vertelmD,  the  head  of  the  rib  commonly 
articulating  partly  mth  the  hinder  edge  of  the  body  or 
llie  vertem  antecedent  to  that  which  bears  its  tnber^ 
«le.     Henoe  the  body  of  the  last  cervical  vertebra 


9m.  itt-mannuB  aad  itroii^  onUM  Stwiul  Blbi  of  Onst 
,  AimMdSBol^rtetmglga^  r*.  r^"*"*^"*" ;  tt,  ilrlittttriniin 

'Qsually  sup^rta  part  of  the  head  of  the  first  rib.  In 
the  posterior  part  of  the  series  the  capitular  and 
tubercular  attachments  commonly  coalesce,  and  the  rib 
is  attached  solely  to  its  awrespoading  vertebra.  The 
number  of  pairs  of  ribs  iK^oonzse  the  sameas  that  of 
the  tborado  vertebrae. 

The  ^pendicnUr  portion  of  the  framework 
Appeo-  conasta,  when  complete  developed, 
diooiar  of  two  pun  of  limb^  anterior  and  pos- 
«kelMon.  terioT. 

The  anterior  limb  is  present  and  fiilly  developed  in 
Anterior  all  mammals,  bong  composed  of  a  shoulder 
girdle  and  uree  segments  belonnng  to  the 
limb  proper,  viz.,  the  upper  arm  or  brachium,  the 
forearm  or  antibrachiom,  and  the  hand  or  menus. 


The  thouSder  ffwSe  in  the  huge  mueribr  of  mam- 
mals is  in  a  rudimentary  or  rather  mooifiea  BtoMm 
condition,  compared  to  that  in  ^rhich  it  glidte. 
exists  in  other  vertebrates.  IntheJfono- 
tremata  ( Ornithorhynehua  and  Echidna)  alone  is  the 
ventral  portion,  or  ooracrad,  ocnnplete  and  artionhUci 
with  the  sternum  below,  as  in  the  Saur<minda.  -  Jn 
all  other  mammals  this  portion,  though,  osmfied  from  a 
distinct  ooptre,  forms  only  a  process,  sometimes  a 
scarcely  distinct  tubercle,  projecting  from  the  anterior 
border  of  the  glenoid  cavity  of  the  scapula.  The  last- 
named  bone  is  always  well  developed,  generally  broad 
and  flat  (whence  its  vernacular  name  "made  bone  "), 
with  a  ridge  called  the  "spine"  on  its  outer  surface, 
generally  ending  in  a  free  curved  process,  the  "acro- 
mion." As  the  scapula  affords  attachment  to  many 
of  the  muscles  which  act  upon  the  anterior  limb,  iU 
form  and  the  development  or  ita  prooesees  are  great^ 
modified  aooording  to  the  uses  to  which  the  member  is 
pot.  It  is  most  reduced  and  nmple  in  character  in 
those  animals  whose  limbs  are  mere  organs  of  support, 
a^  the  Ungulates,  and  most  complex  when  they  are 
also  used  for  grasping,  climbing,  or  digging.  The 
development  or  absenoe  of  the  clavicle  or  "collar- 
bone, an  accessory  bar  which  connects  the_  Btemum 
with  the  scapula  and  steadies  the  shoulder-ioint,  has  a 
somewhat  similar  relation,  though  its  complete  absenoe 
in  the  Bears  shows  that  this  is  not  an  invariable  rule. 
A  complete  clavicle  is  found  in  Man  and  all  the  Pri- 
mates,  id  Chiroptera,  all  Insectivora  (except  Potamo- 
qcUe),  in  many  Rodents,  in  most  Edentates,  and  in  all 
Marsupials,  except  Pmimdes.  More  or  less  rudi- 
mentaiy  clavicles  ({{enera^  suspended  freely  in  the 
muscles)  are  found  m  the  C^t,  Dog.  and  most  Ccirniv- 
ora,  Mymtecophaga^  and  some  llodents.  Clavioles 
are  altogether  absent  in  most  of  the  Unidae^  all  the 
i%tn^p«aui,  Manis  among  Edentates,  the  Cetoceo, 
^trento,  Prohosddea,  all  Ungulat^  and  some  Bodeots. 

The  proximal  segment  of  the  limb  proper  contains 
a  ungle  bone,  the  huperus,  and  iJie  second  segment 
two  bones,  the  radius  and  tne  ulna,  placed  Bmehlnm 
ude  bj[  side,  articulating  with  the  humerus  and  aatt 
at  their  proximal,  and  with  the  carpus  at  i»»ohiom. 
thdr  distal  extremitv.  In  thdr  primitive  and  unmodi- 
fied condition  these  bones  may  be  conmdered  as  placed 
one  on  each  border  of  the  limb,  the  radius  being  pre- 
axial  or  anterior,  and  the  ulna  oostaxial  or  posterior, 
when  the  distal  or  free  end  of  the  limb  is  directed  out- 
wards or  away  from  the  trunk.  ^  This  is  their  porition 
in  the  earliest  embyronio  condition,  and  is  b^t  illus- 
trated in  adult  mammals  in  the  Cttacea,  where  the 
two  bones  are  fixed  side  by  side  and  parallel  to  each 
other.  In  the  greater  number  of  mammals  the  bones 
assume  a  very  modified  and  adaptive  position,  usually 
crossing  each  other  in  the  forearm,  the  radius  in  front 
of  the  ulna,  so  thatthe  preaxial  bone  (radius),  though 
external  (in  the  ordinaiy  position  of  the  limo)  at  the 
upj)er  end,  is  internal  at  the  lower  end :  and  the  hand, 
bemg  mainly  fixed  to  the  radius,  also  has  its  preaxial 
bordb  intemaL  In  the  huge  majority  of  mammals 
the  bones  are  fixed  in  this  pomtion,  but  in  some  few, 
as  in  Mui,  a  free  movement  of  crossinjs  and  uncrossing 
— or  pronation  and  supination,  as  it  is  termed — is 
allowed  between  them,  bo  that  they  can  be  placed  in 
their  primitive  paraDel  condition,  when  the  hand 
(which  moves  with  the  radius)  is  said  to  be  supine,  or 
they  may  be  crossed,  when  the  hand  is  said  to  be 
prone. 

In  most  mammals  which  walk  on  four  limbs^  and  in 
which  the  hand  is  permanently  ^rone,  Uie  ulna  is  much 
reduced  in  mxe,  and  the  laditis  mcreased,  especially  at 
the  upper  end ;  and  the  artieular  surface  of  the  latter, 
instead  of  being  ocmfined  to  the  external  ade  of  the 
trochlea  of  the  humerus,  extends  all  across  its  anterior 
surface,  and  the  two  bones,  instead  of  being  external 
and  internal,  are  ulterior  and  posterior.  In  many 
hoofed  or  ungnlated  mammals,  and  in  Bats^  the  ulna 
is  reduced  to  Httie  more  iLan  its  upper  articular  ex- 
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pos  in  mammalB,  it  is 
neoessary  to  study  their 
condition  in  gome  of 
lower  Tertebratea.  Fig. 


tremity,  ud  firmly  talkykmA  to  the  r>£ns,— stalnlity 
of  these  parts  bong  more  easential  than  molnlitjr. 

The  tMminal  sclent  of  the  anterior  limb  is  the 
KuiTM.  ^'""^  manus.  Its  skeleton  consists  of 
three  divisions : — ( 1 )  the '  *  carpns, ' '  a  group 
oi  small,  more  or  less  rounded  or  angular  bones  with 
flattened  sur&ces  applied  to  one  another,  and,  though 
articulating  by  joints,  having  aoanely  any 

motion  betWeen  them : 

(2)  the  "metacarpus," 
a  series  of  eloi^ted 
bones  placed  ude 
ride,  with  thdr  proxi- 
mal ends  Mlionlating 
by  almost  immovable 
Joints  with  the  carpus : 

(3)  the  "phalanges'' 
or  bones  or  the  digits, 
usually  three  in  num- 
ber to  each,  articula- 
ting to  one  another  by 
freely  movable  hioj^c- 
Joints,  the  first  being 
oonneoted  in  like  man- 
ner to  the  distal  end  of 
the  oorrespon^ng  me- 
tacarpal bone. 

To  understand  thor* 
oughly  the  ta- 

raneement  of  FiaiL— Donai  Burbeeof  theBisht 

the  bones  Ot  the  car-    ,erpentbia).  Alter  QemnbaurT 

alB«;  R,radiiu;  «i,uln&re;  <,1d- 
termediom;  r, ntdUle; e,centrBle; 
1-6,  the  fire  bones  of  the  Alttal  row 
of  the  carpui ;  M^-ia*,  the  live  meta- 
oarpali. 

11  represents  the  manus  in  one  of  its  most  oompleto 
and  at  the  same  time  most  generalized  forms,  as  seen 
in  one  of  the  Water  Tortoises  [Chandra  terpentina). 
The  carpus  consists  of  two  pnnoipal  foira  of  bones. 
Hie  upper  or  proximal  row  oontuns  three  bones,  to 
which  Gegenbaar  has  applied  the  terms  radiate 
(r),  mterrnedium  (t),  and  mnan  (u),  the  first  being 
on  the  radial  or  preazial  side  of  the  limb.  The 
lower  or  distal  row  oontains  five  bones,  called  carpale 
\j  2, 3, 4,  and  5  respectively,  commencing  on  the  radial 
Bide.  Between  these  two  rows,  in  the  middle  of  the 
carpus,  is  a  single  bone,  the  omirale  (e).  In  this  verv 
oymmetrical  carpus  it  will  be  observed  that  the  radiale 
BupiMrts  on  its  dii^  side  two  bones,  carpale  1  and  2 ; 
Uie  intermedium  is  in  a  line  with  the  eea£rale  and  ooi^ 
p<de  3,  which  to«Bther  fotm  »  median  axis  of  the  hand, 
while  the  v^orehaa  also  two  bones  arUcnlated  irith  its 
distal  end,  vis.,  carpale  4  and  5.  Each  of  the  oarpab 
of  the  distal  row  supports  a  metacarpal. 

In  the  carpus  of  the  Mammalia  there  are  usually 
two  additional  bones  developed  in  the  tendons  of  the 
flexor  muscles,  one  on  each  ride  of  the  carpus,  which 
may  be  called  the  radial  and  ulnar  sesamoid  bones: 
the  latter  is  most  constant  and  generally  havest,  and 
is  commonly  known  as  the  pisiform  bone.  The  fourth 
and  fifth  carpals  of  the  distal  rows  are  always  united 
into  a  riogle  bone,  and  the  centrale  is  very  often  ab- 
■rat.  As  a  general  rule  all  the  other  bones  are  pres- 
ent and  distinot,  thoush  it  not  nnfVequently  hapj>ens 
that  one  or  more  may  nara  ooalesoed  to  form  a  single 
bone,  or  may  be  altcwether  suppressed. 

The  following  table  shows  the  prindpal  names  in 
use  for  the  various  carpal  bones, — thone  in  the  seoond 
oolnmn  being  the  tonus  most  generally  employed  by 
English  anatomists: — 

Badiale  =  Scaphoid    =  JVinvlewIaiv. 
hOtmedium  =  Lunar        =8nMZamar«,  LMnatiun. 

Vbtan  =:Caneifonn  =  TriquetrwKi,  PframidaU. 

Cmtrala  =  OeDtniJ       =  Int^rmedinm  (Covler). 

Carpale  1  ^^Trapeziam  =  MuWrngtUmmm^juM, 

Oarpaie  2  =  Trapezoid  =  Mtdtrngubim  mhuis. 

OujmU  3  =  liagQum     =  Capitatim, 

—Undfbna   ^Stmattm,  VmehtmtmL 


The  meiaoMpal  bones,  with  the  digits  whieh  thej 

support,  are  never  more  than  five  in  num- 
ber, and  are  described  numerically — first,  '^^STttSl 
second,  eto.,  counting  from  the  radial  to-  pb££igM. 
wards  the  mnar  side.  The  digits  are  also 
sometimes  named  (1)  the  pollex,  (2)  index,  (3)medins, 
(4)  annularis,  (5)  minimus.  One  or  more  may  be 
in  a  rodimentaiy  oonditioD,  or  altogether  suppressed: 
If  one  is  absent  it  is  most  oommonly  the  first  Kr- 
oepting  the  Oetaceoy  no  mammals  have  moie  than 
three  phalanges  to  each  digit,  but  ihm  may  oooarion- 
ally  have  fewer  by  suppresuon  or  ankylosi&  The  firat 
or  radial  digit  is  an  exception  to  the  usual  role,  one  of 
its  parts  being  eoiutantly  absent,  for,  while  eadi  pf  the 
other  digits  has  oommonly  a  metacarpal  and  three  pha- 
langes, It  has  only  three  bones  altogether ;  whether 
the  missing  one  is  a  metacarpal  or  one  of  the  phalanges 
is  a  subject  which  has  occasioned  much  disousrion,  and 
has  not  yet  been  satisfactorily  derided.  The  terminal 
phalangos  of  the  digito  are  usually  specially  modified 
to  support  the  nul,  daw,  or  hoof,  and  are  called  "  un- 
gual pnalanges."  In  walking,  some  mammals  (as  the 
Bears)  apply  the  whole  of  the  lower  surface  of  tpe  car- 
pus, metacarpus,  and  phalanges  to  Uie  ground:  to 
these  the  tenn  "plantigrade"  is  l^)dled.  Many- 
others  (as  neariy  sll  the  Dhmdata)  only  rest  on  Uie 
last  one  or  two  phalangai  of -the  toes,  the  fint  phalanx 
and  the  metacupals  being  vertical  and  in  a  line  with 
the  forearm.  These  are  called  "digitigrade."  In- 
termediate conditions  exist  between  these  two  forms, 
to  which  the  terms  "  phalangigrade  "  (as  the  Camel) 
and  "  Bubplantigrade  (as  in  most  Oxmmora)  are 
applied.  When  the  weight  is  borne  entirely  on  the 
distal  surface  of  the  ungual  phalanx,  and  the  hom^ 
structures  growing  around  it,  as  in  the  Hcttse,  the 
mode  of  progresrion  is  called  "  unguligrade." 
In  the  Chavptera  the  digits  xxe  enoimonslT  elon- 

Sted,  and  support  a  entaneous  expansion  oonstitiitiii^ 
e  organ  of  flight.  In  the  CcUicea  the  man  us  is 
fonnea  into  a  paddle,  being  covered  by  oootinuoitt  in- 
tegument, which  conceals  all  trace  of  divirion  into 
separate  digits,  and  without  sign  of  nails  or  olaws.  In 
the  Sloths  the  manus  is  long  and  very  narrow,  habitu- 
ally carved,  and  terminating  in  two,  or  three,  pointed 
curved  daws  in  dose  apposition  with  each  other,  in- 
capable, in  faet,  of  being  divaricated,  so  that  it  is  re- 
duced to  the  condition  of  a  hook,  by  which  the  animal 
suspends  itself  to  the  boughs  of  the  bees  among  which 
it  lives.  These  are  only  examples  of  the  endless  modi- 
fications to  which  the  distal  extremi^  of  the  Umb  i» 
subjected  in  adaptation  to  the  various  purposes  to 
which  it  is  applied. 

The  posterior  limb  is  constructocl  upon  a  plan  very 
similar  to  that  of  the  anterior  extnmify.  ^. 
It  oonrists  of  a  pelvic  girdle  and  three  sc^  ^UmS 
ments  belonging  to  the  limb  proper,  viz., 
the  thigh,  the  leg,  and  the  foot  or  pes. 

The  pelvic  girtUe  is  present  in  some  form  in  all  mam- 
mals, though  in  the  Cetaeea  and  the  Sirenia  _  .  . 
it  is  in  an  exceedingly  rudimentAiy  condi-  girdifc 
tion.  In  all  mammals  except  those  belong- 
ing  to  the  two  orders  just  named;  each  lateral  half  of 
the  pelvic  girdle  oonrists  essentially,  like  the  oorr^ 
sponding  pu^  of  the  anterior  limb,  of  a  flattened  roa 
of  bone  raosrinc  the  long  axis  of  the  trunk,  having  an- 
upper  or  dorsaland  a  lower  or  ventral  end.  ^e  up- 
per end  diverges  from  that  of  the  opporite  ride,  but 
the  lower  end  approaches,  and,  in  most  cases,  meets 
it,  forming  a  aymphyris,  without  the  intervention  of 
any  bone  corresponiung  to  the  sternum.  The  pdvio 
girdle  differs  from  the  shoulder  girdle  in  being  nnnly 
articulated  to  the  vertebral  column,  thus  giving  greater 
power  to  ih%  hinder  limb  in  its  function  of  supporting 
and  propelling  the  body.  Like  the  shoulder  girdle,  it 
bears  on  its  outer  ride,  near  the  middle,  a  cup-shaped 
ar^mlar  oaTitv("aoetabolum  "),  into  wnidi  the  pioxt 
mal  end  <iS  the  first  bone  of  the  limb  proper  is  re- 
ceived.  Each  lateral  half  of  the  girdle  is  called  the 


Digitized  by 


Google 


viQMiTE  srsniLj 


MAMMAT.TA 


363 


"m  innominatnm,"  and  oonnste  origbally  of  three 
Iwaes  which  unite  at  the  aoetabolum.  The  "  ilium  " 
or  apper  bone  is  that  which  articulatee  with  the' sacral 
Tortebne.  Of  the  two  lower  bones  the  anterior  w 
**  pubis  **  unites  wtth  its  iUlow  of  the  othor  «de  at  the 
qrmphysis;  the  posterior  is  the  "ischium."  These 
two  form  two  bars  of  bone,  united  above  and  below, 
but  leaving  a  space  between  them  in  the  middle,  611ea 
only  by  membrane,  and  called  the  **  thyroid  "  or  **  ob- 
turator "  foramen.  The  whole  orole  of  bone  formed 
by  Uie  two  innominate  bones  and  the  sacrum  is  called 
the  pelvis.  In  the  Monotremata  and  Marrupialia,  a 
pair  of  thin,  flat,  elongated  bones  called  epipubic  or 
manniiMal  uasm  are  attached  to  the  fore  wrt  of  the 
pnl^  and  project  fcnward  into  the  muscular  wall  of 
tlie  abdomen. 
The  first  segment  of  the  limb  proper  has  <me  bone, 
the  femur,  oorrespondmg  with  the  humerus 
]^^_^  of  the  upper  limb.  The  second  segment 
has  two  bones,  the  Ubia  and  fibula,  corre- 
sponding with  the  radius  and  ulna.  These  bones 
aiw^n  he  in  their  primitive  unmodified  ponliou,  par- 
allel to  each  other,  the  Ubia  on  the  preaxial  and  the 
fibula  on  the  postaxial  nde,  and  are  never  either  per- 
manently crossed  or  capable  of  anv  consideraUe  amount 
of  rotation,  as  in  the  correspoDding  bones  of  the  fore 
limb.  In  the  ofdinaiy  walking  position  the  tibia  is 
inteniaL  and  the  fibula  oztemaL  In  many  wi^jpn'*^^* 
the  fi^a  is  in  »  more  or  less  momentary  ooniUtion, 
and  it  ofteA  ankyloses  with  the  tibia  at  one  or  both  ex- 
tremities. The  patella  or  "knee-cap  "  is  found  in  an 
ossified  oondiUon  in  all  mammals,  with  the  exception 
ci  some  of  the  Mixrtupiedut.  It  is  a  large  sesamoid 
bone  developed  in  the  tendon  of  the  extensor  muscles 
of  the  thigh,  where  the  tendon  passes  over  the  iront 
of  the  knee-joint,  to  which  it  serves  as  a  protection. 
There  are  frequently  smaller  ossicles,  one  or  two  in 
■umber,  ntuated  behind  the  femoral  oondyles,  eilled 
"ikbeUsB." 

The  terminal  segment  of  the  hind  limb  is  the  foot 
or  pes.  Its  akelettm  presents  in  many 
rarticnlais  a  dose  resembUnoe  to  that 
the  maous,  Deing  divisiUe  into  three  parts: — (1)  a 
nonpof  short,  more  or  less  rounded  or  8quarfr«haped 
Donee,  oonstitating  the  tarsus;  (2)  a  series  of  long 
bones  placed  side  by  ride,  forming  the  metatarsus ;  and 
(3)the  phalanges  of  the  digits  or  toes. 

The  bones  of  the  tarsus  of  many  of  the  lower  Var- 
tebrata  closely  resemble  both  in  number  and  arrange- 
ment those  of  the  carpus,  as  shown  in  fig.  11.  The;^ 
have  been  described  in  Uieir  most  generalized  condi- 
tion by  Gm«abanr  under  the  names  expressed  in  the 
fint  oolnmn  of  the  following  taUe.  The  names  in  the 
■eeond  oolnmn  are  those  which  th«]r  are  most  gen^ 
orally  known  to  English  anatomists,  wmle  in  the  f£iid 
eolumn  some  synonyms  oocauonally  employed  are 
added 

KMtn         K  Calcaucnm  =  0§  eaieit. 

B  I^avicular  =  Seaphotdam. 

SB  iDtemklconeiform  =  A 
=  Middle  ennelfbrm  b  Mi 
=  External  caoelform  — 


n,  nancuUT :  r ,  Internal  ctmel- 
fonn ;  t*,  middle  conellbim ; 
external  onneiform.  Tbedlglti 
*re  Indicated  br  Roman  nnmar- 
all,  oomUing  from  the  tibial  to 
tbe  fibular  dde. 


Omlnh 
TanaUl 

TknaU* 


1- 


Caboid 


The  bones  of  the  tarsus  of  mammals  present  fewer  di- 
Tetritice  of  number  and  erraugement  than  those  of  the 
carpus.  The  proximal  row  (see  fig.  12)  idways  conusts 
of  two  bones,  tho  astragahis  (a,  whioh  probaldy  repre* 
senls  the  ooalcsoed  8caph<»d  and  lunar  the  hand), 
and  the  oalcaneum  (c).  The  formo'  is  placed  more  to 
the  dorsal  side  of  the  foot  than  the  utter,  and  al- 
most exdurively  furnishes  the  tarsal  part  of  the 
tibiortarsal  or  ankle-joint.  The  calcaneum,  placed 
more  to  the  ventral  or  "plantar"  side  of  the  foot, 
is  ehmgated  backwards  to  form  a  more  or  lew  promi- 
nent taberosity,  the  "tuber  caleis,"  to  whiui  the 
ftsndott  of  the  great  extensor  muscws  of  the  foot  is 


attached.  The  navicular  bone  (n)  is  interposed  be- 
tween the  proximal  and 
distal  row  on  the  inner  or 
tilnal  ride  of  the  foot,  but 
on  the  outer  ride  the  bones 
of  Uie  two  rows  come  into 
contact  The  distal  row, 
when  complete,  consists 
of  four  bones,  which,  be- 
ginning on  the  inner  side, 
are  the  three  cuneiform 
bones,  internal  (c*)  mid- 
dle {<r),  and  external 
arUcolioed  to  tbe  distal 
sorfhoe  of  the  naricolar, 
and  the  cuboid  (ofp),  artio- 
nlated  with  the  caloa- 
neum.  Of  these  the  mid- 
dle cuneiform  is  usually 
the  smallest  in  animals  in 
which  all  five  digits  are 
developed ;  but  when  the 
hallux  is  wanting  the  in- 
ternal cuneiform  mj^be 
rudimentary  or  altogether 
absent  The  three  cunei- 
funn  bones  support  re- 

Flo.  ll-Boneii  of  tho  Eight  Ha-  spectively  the  &8t,  seo- 
manFoot   T,  tanoi:  jr,meta-     '  ,    .„3r  — .I!.*.- 

tanai:i>ik.i>h'aiancei':  c'eaioa.  ond,  and  third  metatai^ 

aatnicalai-,c6,cnbai(l;  sols,  and  the  CUboid  lap- 

ports  the  fourth  and 
finh;  they  thus  exactly 
correspond  with  the  fotir 
bones  of  the  dbtal  row 
of  the  carpus. 
In  addition  to  these  constant  tarsal  bones,  there  may 
be  supplemental  or  sesamoid  bones : — one  rituated  near 
the  ttuddle  of  the  tibial  ride  of  tho  tarsus,  largely  de- 
veloped in  many  Camivora  and  Rmlentta:  another, 
less  frequent,  on  die  fibular  ride :  and  a  third,  often 
developed  in  the  tendons  of  the  plantar  snrfioe  of  the 
tsnus,  is  esperially  large  in  Armadillos.  ^Diere  Is  abo 
usually  a  pair  of  sesamoid  bones  on  the  plantar  aspect 
of  each  vettiaxso-phalangeal  articulation. 

lite  metatonal  nmes  never  exceed  five  in  nnmbw, 
and  the  phalanges  follow  the  same  numerical  rule  as  in 
the  manus,  never  exceedinj[  three  in  each  dif^t.  More- 
over, the  first  digit,  counting  from  the  tibial  ride,  or 
hallux,  resemUes  Uie  poUex  of  the  hand  in  alinun 
having  one  Banoent  less  than  the  other  di^ts.  As 
the  fimctiou  of  the  hind  foot  is  more  restricted  than 
that  of  tho  band,  the  modifications  of  its  structure  are 
leas  striking.  In  the  (ktacea  and  the  Svrmia  it  is 
entir^y  wanting,  though  in  some  members  of  the  firs^ 
named  order  mdimBnts  of  the  bones  of  the  first  ana 
■eeond  segment  of  the  Umb  have  been  detected. 

The  search  after  the  puriMse  which  every  modifica- 
tion of  structure  subserves  in  the  economy  is  always 
fiill  of  interest,  and,  if  conducted  with  due  caution  and 
suffirient  knowledge  of  all  the  attendant  circumstances, 
may  lead  to  important  generalizations.  It  must 
always  be  borne  in  mind,  however,  that  adaptation  to 
its  special  function  is  not  the  only  cause  of  the  particu- 
lar form  or  structure  of  an  organ,  but  this  form,  having 
in  all  probability  been  arrived  at  1^  the  snccesrive  and 
gradual  modification  of  some  other  different  form  from 
which  it  is  now  to  a  giMter  or  less  d^ree  removed, 
has  (^er  footon  herides  use  to  be  taken  into  account. 
In  no  oase  is  this  prindple  so  well  seen  as  in  that  of 
the  organs  of  c^feetion.  These  may  be  conridered 
as  machines  whiim  have  to  operate  upon  alimentary 
Bubstancee  in  very  different  conditions  of  meohaniou 
and  chemical  oomranation.  and  to  reduce  them  in  every 
case  to  the  same  or  precisely  rimilar  materials ;  and  wa 
might  well  imapne  that  the  apparatus  reqiured  to 
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produce  flesh  and  blood  oat,  of  coarM  fibrous  ve^taUe 
■ubstuiceB  would  be  diffiBreut  firom  that  which  had  to 
produce  exactly  the  aame  remlto  out  of  ready-made 
flesh  or  blood ;  aod  in  a  very  broad  sense  we  find  that 
this  is  so.  If  we  take  a  large  number  of  carniTorouB 
animals,  beloaging  to  different  fundamental  types^  and 
a  lai^e  numbM*  of  herbirorous  animals,  and  stnke  a 
kind  of  average  of  each,  we  shall  find  that  there  is, 
pervading  the  first  group,  \  general  style,  if  we  may 
use  the  expresnon,  of  the  arimentary  organs,  different 
from  that  of  the  othets.  There  is  a  specially  oantivo- 
rous  and  a  spedally  herbivorous  modification  of  these 
parts.  But,  if  function  were  the  only  element  which 
luu  guided  such  modification,  it  might  oe  inferred  that, 
•8  one  form  must  be  supposed  to  Be  best  adapted  and 
moBt  perfect  in  its  relation  to'a  partioular  kind  of  diet, 
that  form  would  be  found  in  all  the  aninulsoonsuming 
that  diet.  But  this  is  far  flrom  b^ng  the  case.  The 
Horse  and  the  Ox,  for  instanoe^ — two  animals  whose 
food  in  the  natural  state  is  precisely  similarj — are  yet 
most  different  as  regards  the  structure  of  their  aliment- 
ary canal,  and  the  process  involved  in  the  preparation 
of  that  food.  Again,  the  Seal  and  the  Porpoise,  both 
purely  fish-eaters,  which  seize  and  swallow  and  digest 
pre(usely  the  same  kind  of  prey  in  precisely  the  same 
manner,  have  a  totally  different  arrangement  of  the 
alimentitiy  canal.  If  the  Seal's  stomach  is  adapted  in 
the  best  oonceivaUe  manner  for  the  purpose  it  has  to 
fulfil,  why  is  not  the  Porpoise's  ^couaoh  an  exact  fao- 
flimik  of  It,  and  vice  versa  t  We  can  only  answer,  the 
Seal  and  Porpoise  belong  to  different  natural  groups 
of  animals,  formed  on  different  primifiTe  types,  or  de- 
scended from  differently  constructed  ancestors.  On 
this  prindple  only  can  we  account  for  the  fact  that, 
whereas,  owing  to  the  comparatively  small  variety  of 
the  different  alimentary  substances  met  with  in  nature, 
few  modifications  would  appear  necessary  in  the  organs 
of  digestion,'  tbere  is  r^ly  endless  variety  in  the 
parts  devoted  to  this  purpose. 

The  digestive  apparatus  of  mammals,  as  in  other 
vertebrates,  oonmsta  munly  of  a  tube  with  an  aperture 
placed  at  or  near  uthcr^tremityof  the  body, — the 
oral  and  tbe^  uial  orifice,— with  muscular  walls,  the 
fibres  of  whieb  are  so  arranged  as  by  tbdr  regular 
alternate  contraction  and  relaxation  to  drive  onwards 
The  month.  oontents  of  the  tube  from  the  first  to  the 
last  of  these  apertures.  The  anterior 
or  oommendng  portion  of  this  tube  and  the  parts 
around  it  are  greatly  and  variously  modified  in  relation 
to  the  functions  assigned  to  them  of  selecting  and 
seizing  the  food,  and  preparing  it  by  various  mechani- 
cal and  chemical  processes  for  the  true  digestion  which 
it  has  afterwards  to  undergo  before  it  can  be  assimilated 
into  t2ie  system.  For  this  end  it  is  dilated  into  a 
ohamber  or  cavity  called  the  mouth,  bordered  exter- 
nally by  the  Upa,  \iBuaUy  muscular  and  piefaonttle,  and 
■npportod  by  a  movaUe  framewoik  which  carries  Uie 
teeui, — organs  the  atmcture  and  modifications  of 
whidi  have  been  already  described.  The  roof  of  the 
mouth  is  formed  by  the  palate,  terminating  behind  by 
a  muscular,  contractile  arch,  having  in  Man  and  some 
few  other  species  a  median  projection  called  uvula,  be- 
neath wliicQ  the  mouth  oommunicates  with  the  pha- 
rynx. The  anterior  part  of  the  palate  is  composed  of 
mucous  membrane  tightly  stretched  over  the  fiat  or 
slightly  concave  bony  lamina  which  separates  the 
mouth  from  the  nasal  pass^es,  and  is  genendl^  ruaed 
into  a  series  of  transverse  ndges,  which  sometimes,  as 
in  Ruminants,  attun  a  connderable  devdopment  In 
the  floor  of  the  month,  between  die  rami  ^  the  man- 
dible, and  supported  behind  by  the  hyoidean  appar- 
atus, lies  the  ton^e,  an  or^an  the  nee, surface  of 
which,  especially  in  its  posterior  part,  is  devoted  to  the 
■ense  of  taste,  but  which  also  by  its  great  mobility, 
bciojg  composed  almost  entirelv  of  muscular  flbres, 
performs  important  mechanical  fimctions  connected 
with  masticating  and  procuring  food.  Its  modifica- 
tions of  form  in  different  mamnAls  an  very  nnmennu. 


Between  the  long,  extanaile,  veimlfiHin  tongue  of  the 
Anteaten,  wldoa  is  essortiu  to  the  pecofiar  mode  <riF 
feeding  of  those  aninudi,  and  the  short,  seomle,  and 
almost  fimotionless  tongas  of  the  Porpoise,  way  in- 
tennediate  condition  is  round.  Whatever  the  fiim, 
the  upper  surface  is  always  covered  with  nnmerooi 
fine  papDlsa,  in  which  the  terminal  filaments  of  the 
gustatory  nerve  are  distributed. 

In  connection  with  the  buccal  cavity  is  an  extennre 
and  complex  glandular  apparatus  whieh 
pours  its  secretions  into  it— secretions  ^i^L 
which  ooostitute  the  fluid  commonly  known 
as  saliva.  This  apparatus  consists  of  small  glands  em- 
bedded in  the  mucous  membrane  or  submucous  tissue 
lining  the  cavity  of  the  mouth,  and  which  are  of  two 
kinds  (the  folUeoUr  and  the  racemose),  and  of  othen 
in  which  the  secreting  structure  is  a»;regated  in  dis- 
tinct masses  removed  some  distance  from  the  cavitv, 
other  Uasues  besidm  the  lining  membruie  beii»  usually 
interposed,  and  pouring  their  secretion  into  the  cavity 
by  a  distinct  tube  or  duct,  which  traverses  the  mucous 
membrane.  To  the  latter  alone  the  name  of  "  salivary 
f^lands"  is  ordinarily  appropriated,  although  the  dis- 
tinction between  them  and  the  smaller  rapemose  glands 
is  only  one  of  convenience  for  descriptive  puiposes, 
their  structure  being  more  or  less  identical ;  and,  as  the 
fluids  secreted  by  all  become  mixed  in  the  mouth, 
th^  functions  are,  at  all  events  in  great  part,  com- 
mon. Under  the  name  of  sallvanr  j^nds  are  com- 
monly included— (1^  the  "parotid,  nftiated  very 
superadally  on  the  side  of  the  head,  below  or  around 
the  cartili^nous  external  auditory  meatus,  and  Uie 
secretion  of  which  enters  the  mouth  by  a  duct  (often 
called  Steno's  orStenson's)  which  crosses  the  masseter 
muscle  and  opens  int^  the  upper  and  back  part  of  the 
cheek;  and  (2)  the  "submaxillaiy,"  »tuated  in  the 
neckj  near  or  below  the  angle  of  the  mandible,  and 
sending  a  long  duct  (Wharton's)  forwards  to  open  in 
the  forepart  of  the  floor  of  the  cavity  of  the  mouth, 
below  the  apex  of  the  tongue.  These  are  the  most 
lai^y  devuop^l  and  constant  of  the  sa&vuy  ^anda, 
being  met  with  in  various  degrees  of  development  in 
almost  all  mimals  of  the  class.  Next  in  oonstanqy  are 
(3)  die  "sublingual,"  closely  associated  with  the  bat- 
named,  at  all  events  in  the  locality  in  which  the  secre- 
tion is  poured  out ;  and  (4)  the  *'  zygomatio,"  fiinnd 
only  in  some  animals  in  the  cheek,  just  undercover  of 
the  anterior  part  of  the  zygomatic  arch,  its  duct  enters 
ingthe  buccal  cavity  near  that  of  the  parotid. 

The  most  obvious  function  common  to  the  secretion 
of  these  various  glands,  and  to  that  of  the  smaller  ones 
placed  in  the  mucoiis  membrane  of  the  lips,  the 
cheeks,  the  tongue,  the  palate  and  fauces,  is  the 
mechanic^  one  of  moistening  and  softening  the  fbod, 
to  enable  it  the  more  readily  to  be  tasted,  masticated, 
and  swallowed,  though  each  kind  of  gland  may  con- 
tribute in  different  manner  and  diflPerent  degroe  to 
perform  this  function.  The  saliva  is,  moreovn,  of  the 
greatest  importance  in  the  first  stage  or  introduction 
to  the  digestive  process,  as  it  dissolves  or  makes  a 
watery  extract  of  all  soluble  substances  in  the  food, 
and  so  preparoi  them  to  be  further  acted  on  by  the 
more  potent  digestive  fluids  met  with  subeeouenUy  in 
their  progress  through  the  alimentary  canal  In  ad- 
dition to  these  functions  it  seems  now  well  established 
by  experiment  that  saliva  serves  in  Man  and  many 
animus  to  ud  directly  in  the  digestive  proeesa,  paztie- 
uUrly  by  its  power  of  indudng  the  saccharine  transfor- 
mation of  am^aoeouB  substancee.  As  a  general  rule, 
in  mammals  uie  parotid  saliva  is  more  wateiy  in  ita 
composition,  while  that  of  the  snlnnaxillarieB,  and  still 
more  the  siiblingual,  contains  more  solid  elements  and 
is  more  visrad,  so  much  so  that  some  anatomista  oon* 
nder  the  latter,  together  with  the  small  raoemose 
glands  of  the  cheelu,  lips,  and  tongue,  as  mucous 
glands,  retuning  the  name  of  salivary  only  fbr  the 
parotid.  These  peculiar  propwtiee  are  aoifietimea 
^ustmtedittarenutiEabled^Tee,  as,  foroample,  the 
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gnat  wamtiMi  of  exoenrely  viaoid  saliva  which  lulni- 
eatea  the  tonne  of  the  Anteaten  and  Annadillos.  a»- 
aociated  wiuD  enormoiuly  developed  aabmazillaiy 
l^da  {  while,  on  the  other  hand}  the  paxotida  are  <h 
great  aue  in  those  aninuJa  which  halntiiall^  maatioate 
dry  and  fibroos  food. 

After  the  preparation  which  the  aliment  has  under- 
gone in  the  mouth, — the  extent  of  which  variee  im- 
mensely in  different  foims,  beins  reduced  almost  to 
noUiiDg  in  auch  animals  aa  Uie  Seals  and  Cetaceans, 
whi^  to  use  thefomiliar  exivearioD,  "bt^t"  their 
food  rataie,— it  is  swalloweiL  and  is  oariied  along  the 
i^i^^.  oeeophagns  by  ine  action 'of  its  musoolar 
^  coats  into  the  stomaoh.  In  Uie  greater 
proportion  of  mammals  this  organ  is  a  8imj>le  saccular 
dilMatioo  of  the  alimmtuT  canal,  but  m  c^ers  it 
nndergoee  reqiarkable  modiooationa  an^  complexities. 
The  luing  of  the  stomaoh  is  thickly  beset  with  tubular 
dands,  which  are  generally  oonsidered  to  belong  to  two 
diffiBrent  forms,  reoognizaUe  .by  their  structure,  and 
different  in  their  function — the  most  numerous  and 
important  secreUng  the  gastric  juice  (the  active  ag^ent 
in  stomachic  digestion)^  and  hence  called  "peptic" 
gkndst  the  othen  oonoemed  oul^in  the  elaboration  of 
moooB.  The  xuiauve  ddatribution  of  these  glands 
iu  cUfferent  r^ons  of  th^  walls  of  the  stomach 
varifls  greatly  m  cUfferent  animals  and  in  many 
species  there  are  large  tracts  of  the  mucons  mem- 
brane idiidi  do  not  secrete  a  fluid  having  the  proper^ 
ties  of  gastric  juice,  and  often  conatitute  more  or  lees 
dutanct  cavities  devoted  to  storing  and  perhaps 
softening  or  otherwise  preparing  the  food  for  digestion. 
Sometimes  there  is  a  great  aggregation  of  gluids 
forming  disdoct  thi(^ened  patches  of  the  stomach 
wall,  as  in  the  Beaver  and  Koala,  or  even  ooUeoted  in 
pyriform  pouches  with  a  common  narrow  opening  into 
we  cavity,  as  in  the  Manatee  and  the  enxions  ABrican 
Bodent  Lt^h^/on^.  The  action  of  the  gastric  fluid 
is  nuinly  exerted  upon  the  nitrogenous  elements  of  the 
food,  which  it  dissolves  and  modifies  so  aa  to  render 
them  capable  of  undergoing  absmrption,  whidi  is 
paitly  effected  by  the  blood-vessels  of  this  stomach, 
though  the  greater  part  passes 
throngh  the  pyloros,  an  aper^ 
ture  surrounded  by  a  drcular 
muscular  valve,  into  the  intes- 
tinfl  canal.  Here  it  comes 
in  contact  with  the  secretion 
of  a  vast  number  of  small 

einds  called  the  orypta  of 
eberinihn,  somewhia  simi- 
lar to  those  of  the  <stomach, 
fl^  also  of  several  spedal 
j^ands  of  a  different  character, 
namely,  the  smaU  racemose, 
duodenal,  orBrunner's^lands, 
^epancreas^  and  the  liver. 

The  intesUn^  canal  varies 
greatly  in  relative  length 
and  capacity  in 
different  animals, 
and  it  also  offns 
manifold  peouliariUes  of  form, 
being  soraetimeB  a  simple 
Q^ndrical  tube  of  nearly 
unifonn  calibre  throughout,  ~— — 
but  more  often  subject  to  al- 
terations of  form  and  capa- 
city in  different  portions  of 
its  course, — the  most  char- 
acteristic and  constant  being 
the  division  into  an  upper 
and  narrower  and  a  lower  and  wider  portion,  called 
respectively  the  small  and  the  laige  intestine^  tlie  for* 
ACT  being  divided  quite  arbitrarily  and  artificially  into 
duodenum,  j^nnnm,  and  ileum,  and  the  latter  into 
oolonandreoum.  One  the  most  strildngneculiariUea 
«f  this  part  1^  the  alimentary  canal  is  the  frequent 


of  the  genual  vzange- 
ment  of  the  AliineDUTT 
Guul  In  a  tTplcal  MunsuL 
o,  cesophagiu ;  M,  itotnkcb , 
p,  pjlonu;  M,  maU  In- 
tesfine  (abbicTlMed) ;  e, 
oecmn ;  a,  luge  InteHiiio 
or  colon,  ending  In  r,  tb« 
leotum. 


presence  of  a  diverticulum  or  blind  pouch,  the  caput 
€aeumcoU,  as  it  was  first  called,  a  name ^[eneraUyi^nre- 
viated  into  "cmcumj"  utuated  at  the  junction  of  the 
large  and  the  small  intestine,  a  structure  presendng  an 
immense  variety  of  development,  &om  the  smallest  Dulg- 
ing  of  a  portion  of  the  ^ide  wall  of  Uie  tuba  to  a  huge 
aiw  complex  sac,  greatly  exceeding  in  oapaoity  the  re- 
mainder of  the  alimentary  canal  It  is  only  in  nerfftvo- 
rons  animate  that  the  ceecum  is  developed  to  this  great 
extent,  and  among  these  there  is  a  eoxious  oompkumen* 
tary  rdataonship  between  the  siie  and  etnnplentyof  Uw 
organ  and  tJiat  of  the  stomaoh.  Where  the  hitter 
u  ample  the  csecum  is  generally  the  largest,  and  vux 
vena.  Both  officom  and  colon  are  often  sacculated,  a 
disposiUon  caused  by  the  arran^^ent  of  the  longitu- 
dinal bands  of  muscular  tissue  m  their  walls;  but  the 
small  intestine  u  always  smooth  and  simple-walled 
externally,  though  its  Uning  membrane  often  exfaibtte 
various  contrivances  for  increasing  the  absorbing  sur- 
face without  adding  to  the  genenl  bulk  of  the  organ, 
Bu<ji  as  the  numerous  small  villi  by  which  it  is  ever;i^- 
where  beset,  and  the  more  obvious  transverse,  longi- 
tudinal, or  reticulating  folds  prdecting  into  die  interior, 
met  with  in  many  animals,  of  which  the  "  valvnlss 
oonniventes ' '  of  Man  form  well-known  samples.  Be- 
sides the  crypta  of  Lieberkuhn  found  throughout  the 
intestinal  canal,  and  the  glands  of  Brunner  confined  to 
the  dnodomm,  there  axe  othev  Btruotnres  in  the 
muoons  membrane,  about  the  nature  of  which  ^ete 
b  still  much  uncertainty,  called  "  solitary  "  and  *'  agmt- 
naced"  glands,  the  latter  more  commonly  known  by 
the  name  of  "Peyer'a  patches."  These  were  formerly 
supposed  to  be  secretoiy  organs,  which  discharged  some 
kind  of  fluid  into  the  intestine,  but  are  now  more 
generaUy  considered  to  belong  to  the  group  of  structures 
of  somewhat  mysterious  ftinction  of  which  the  lym- 
phatic and  lacteal  glands  we  members.  The  solitary 
glands  are  found  scattered  irregularly  throughout  the 
whole  intestinal  tract;  the  agminated,  on  the  otiner 
hand,  are  alwvrs  confined  to  the  small  intestine,  and 
are  most  abnndimt  in  its  bwer  part.  They  are  subject 
to  great  variation  in  number  and  in  size,  and  even  in 
difierent  individuals  of  the  same  species,  and  also  differ 
in  character  at  different  periods  q£  lif^-  beooming 
atrophied  in  old  age. 

The  distinct  glands  situated  outaide  of  the  walls  of 
the  intestinal  canal,  but  which  pour  their  secretion  into 
it,  are  the  pancreas  and  the  Uver.  The  latter  is 
the  most  important  on  account  of  its  size,  if  not 
on  account  of  die  direct  action  of  its  secretion  in  the 
digestive  process.  This  large  gland,  so  complex  in 
structure  and  function,  is  weO  developed  in  all  mam- 
mals, and  its  secreting  duo^  the  hue  duct,  alw^ 
opens  into  the  duodenum  or  that  portion  of  the  canal 
which  immediatelysucoeeds  die  stomach.  Itissituatecl 
in  the  right  aide  of  the  abdomen  in  contact  with  the 
diaphra^  and  the  stomach,  but  varies  greatly  in 
relative  size,  and  also  in  form,  in  different  groups  of 
mammals.  In  most  mammals  a  gall-bladder,  consistin^;- 
of  a  pyriform  diverticulum  from  the  ^all  duct,  is 

S resent,  but  in  many  it  is  wanting,  and  it  is  difficult  to 
nd  the  rationale  or  its  presence  or  absence  in  relation 
to  use  or  way  other  dxcunuMenos  in  die  ammal 
economv. 

The  deacriptions  of  the  liven  of  various  animals  to 
be  met  with  in  treatises  or  memoirs  on 'comparative 
anatomy  are  very  difficult  to  understand  for  want  of  a 
uniform  system  of  nomendature.  The  difficulty  usu- 
ally met  with  arises  from  the  drcumstanee  th^  this 
or^u  is  divided  sometimes,  as  in  Man,  Ruminants, 
and  the  Cetaeea,  into  two  mun  bbes.  whidi  have  been 
always  called  respectivdy  right  and  left,  and  in  othn 
cases,  as  in  the  lower  Monkeys,  Camtvora.  Iruectworot 
and  many  other  orders,  into  a  larger  number  of  lobes. 
Among  the  latter  the  primary  division  usually  appears 
at  first  sight  Inpaitite,  the  wii<de  tngan  consisting  o£  a 
middle,  aUled  eystie**  or  "snspensorv"  hbe,  and 
tvo  latsnl  lobei,  eaDed  lespeotively  nght  ana  lefk 
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IoIms.  Tluf  mfeiodiioet  oonftuun  in  descrilniiK  liven 
by  ihe  Bune  terms  throuslumt  Uld  whole  series  of 
mammals,  as  the  right  aoa  left  lobes  of  the  Monkey 
or  Dog,  fat  instanoe,  do  not  oonespond  with  parts 
designated  hy  the  same  name  m  Man  and  the  Sheep. 
Then  are,  moreoTer,  oondiUons  in  which  n^iher  the 
bipartite  nor  the  tripartite  system  of  nomenclature  will 
answer,  which  we  should  have  oonnderable  aifSoulty  in 
describing  without  some  more  general  system.  In 
order  to  arrive  at  sadi  a  system  it  appears  desirable  to 
oonsider  the  liver  in  all  oases  as  {primarily  divided  by 
the  ombilioal  vein  (see  fig.  14,  u)  into  two  sennenta, 
right  and  left.  This  OOTiwponda  with  its  development 
and  with  ^e  oondition  eharacteriatie  of  the  or^  in 
the  inferior  dasses  of  vertebrates.  The  aitnao^  of 
this  divimoQ  can  almost  always  be  reoo^ised  in  adult 
animals  by  the  perustenoe  of  some  traces  of  the  um- 
bilical vein  in  the  form  of  the  round  ligament,  and  by 
die  position  of  the  suspensoiy  ligaments 

When  the  two  main  parts  into  which  the  liver  is 
dins  divided  are  entire,  as  in  Man,  the  Ruminants,  and 
Cetaoeay  they  may  be  spoken  of  as  the  right  and  left 
lobes ;  when  fissured,  as  the  right  and  left  segments  of 
the  liver,  reserving  the  term  lobe  fat  the  sabdiTisions. 
This  will  involve  no  ambiguity,  for  the  terms  right  and 
left  lobe  will  no  longer  be  used  for  divisions  of  the 
more  oomt)lez  form  of  liver.  In  the  large  m^ority  of 
mammals  each  segment  is  fiirther  divided  hy  a  fissure, 


Fis.  li.— CkamBunatle  l*lan  of  the  Initilor  Sorihae  of  a  MnlU- 
lobedUverof  aUannud.  The  poMartw  or  anMhed  border  ta 
nppenuML  M.nmblUoalTelnorUiefianu.repiMnitedby'the 
raoDd  Unment  In  ths  adolt,  Mag  In  the  ummlloil  teim ;  dv, 
thedocttu  venonu;  «e,the  mlwior  Ttnaoava;  p,  thoTeu 
pcnta  enterliig  the  tnovrene  finare;  iff.  the  left  lateral  fls- 
nm ;  rff,  thedght  lateial  teure ;  ef,  the  ojntlc  flmre ;  U.  the 
left  lateral  lobe;  le,  the  left  oential  lobe ;  re.  the  right  eentrel 
lobe :  ri.  the  rteat  lalenl  lobe ;  a,  the  SpleaUan  lobe ;  d;  the  oan- 
dataiobe;  ir,  the  gill-bladder. 

more  or  less  deep,  extending  from  the  free  towards  the 
attwdieid  border,  which  are  called  right  and  left  lateral 
fissures  (fig.  14,  and  Iff).  When  these  are  more 
deeply  cut  than  the  umbilical  fissure  («),  the  OKan 
has  tnat  tripartite  or  ti«foil-like  form  just  spoken 
of,  but  it  is  eauly  seen  that  it  is  really  oividea  into 
four  regions  or  lobes,  those  indnded  between  die  la- 
teral fissures  being  the  right  and  left  central  (re  and  Ic) 
separated  by  the  umbili^  fissure,  and  thoee  beyond 
the  lateral  fissures  on  each  side  being  the  ri^ht  and 
left  lateral  lobes  {rl  and  2Q-  The  eeaentiallv  bipartite 
character  of  the  organ  and  its  uniformity  of  oonstmo- 
tion  throughout  the  class  are  thus  not  lost  sight  of,  even 
in  the  most  complex  forma  The  left  segment  of  the 
liver  is  rarely  complicated  to  any  further  extent,  except 
in  some  cases  by  minor  or  secondary  fissures  marking 
off  small  lobules,  generally  inconstant  and  irregular, 
and  never  worthy  of  any  special  deugnation.  On  the 
odier  hand,  the  right  segment  is  usually  mwe  oom- 
plez.  The  ^dl-bladda-,  when  present,  is  always 
attadied  to  the  under  surmce  of  the  right  central  lom, 
acnnetimee  merely  applied  to  it,  in  other  cases  deeply 


embedded  in  its  substeiiee.  In  many  cases  the  fossa 

in  which  it  is  sunk  is  continued  to  the  free  marnn  of 
the  liver  as  an  indent,  or  even  a  tolerably  deep  fiasnrs 
The  p<ntal  fisnue  (p),  through  which  the  ptMv 
tu  vein  and  hepirtie  arteiy  enter  and  the  gall  duct 
emerges  from  the  liver,  erossee  this  lobe  transverselvt 
near  the  attached  border  of  the  liver.  The  right 
latend  lobe  alw^  has  the  great  vena  cava  (ve)  either 
grooving  its  surface  or  tunndling  through  its  substanoe 
near  the  inner  or  left  end  of  its  attached  border;  and  a 
prolongation  of  the  lobe  to  the  left,  between  the  vein  and 
die  portal  fissure,  sometimes  amereflattradc  of  hepatic 
substanoe,  but  more  often  a  prominent  tongue-ahived 
process,  is  the  so-oalled  "  Spigelian  lobe  "  {*)•  Fmn 
the  under  surfaoe  of  the  right  lateral  lobe  a  portion  ■ 
generally  partially  detacheaby  a  fissure,  and  called  die 
caudate  lobe  "  (e).  In  man  this  is  almost  obsolete, 
but  in  most  mammals  it  is  of  considerable  magnitude, 
and  has  veiy  constant  and  oharactnistio  relations.  It 
is  oonneoted  by  an  isthmus  at  t^e  left  (nanowest  of 
attached)  end  to  the  Spigelian  lobe,  behind  which  isth- 
mus the  vena  cava  is  always  in  relation  to  it,  channel- 
ling through  or  grooving  its  surface.  It  gener^  has 
a  pointed  apex,  and  is  deeply  hollowed  to  receive  the 
ri^ht  kidney,  to  the  upper  and  insar  side  of  which 
it  IS  applied. 

Oonmderadons  derived  from  the  eomparativelj 

smaU  and  nmple  condition  of  the  liver  of  the  Ungu- 
lates, oompared  with  its  large  size  and  complex  font 
in  the  Carnivora,  have  led  to  the  pwhaps  too  hasty 
gcaienlication  that  the  first  t^rpe  is  related  to  a  heiliiT- 
oroiis  and  the  latter  to  a  carnivorous  diet  The 
tions  to  such  a  proposition  are  very  numerous.  The 
fact  of  the  great  difference  between  the  liver  of  the 
Cetacea  and  that  of  the  Seats  cannot  be  accounted  for 
by  difference  of  habits  of  life,  though  it  perhaps  may 
he  by  difference  of  origin,  upon  the  supposition  that 
the  former  are  modificatj(His  of  the  primuv  bnmeh  of 
mammals  frran  which  the  Ungulates,  and  the  lattn  of 
that  fVom  whidi  die  Camtoora^  an  derrred.* 

ClBCULATOBT,    AbSOBBEMT,    RbBPIKATOBT,  AND 
UaiNABT  Ststkhs. 

The  blood  of  mammals  is  always  red,  and  during 
the  life  of  the  animal  hot;  having  a  neariy 
uniform  temperature,  varying  within  a  few 
d^rees  on  each  side  of  100^  Falir.  The  corpuscles 
are,  as  usual  in  vertebrates,  of  two  kinds: — (1)  color- 
less, spheroidal,  nucleated,  and  exhibiting  amoeboid 
movements ;  while  (2)  the  more  numerous,  on  which 
depends  the  oharat^eristic  hue  of  the  fiuid  in  which 
they  an  suspended,  are  colored,  non-nudeated,  fiat- 
tened,  slighUy  biconcave  disks,  with  circular  outline 
in  sJl  known  spedes  except  the  Camels  and  IJama^ 
where  diey  have  the  ellipUcal  finm  charaoterisdo  « 
the  red  oorpusdes  of  neariy  all  the  other  vertebrates, 
though  adhering  to  the  mammalian  type  in  absence  of 
nudeus  and  rdatively  small  use.  As  a  rule  they  an 
smaller  as  wdl  as  mon  numerous  than  in  other  rltssea. 
but  vary  oonsideraUy  in  sise  in  different  spedeSj  and 
not  always  in  relation  to  the  magnitude  of  die  annual, 
a  Mouse,  for  instance,  having  as  large  oorpusdes  as  a 
Horse.  Within  the  limits  of  anv  natural  group  then 
is,  however,  very  oflen  some  such  rdadon,  thelargest 
oerpusdes  being  found  among  the  large  spedes  and 
the  smdlest  corpusdes  among  the  smalTspedes  of  the 
group,  but  even  to  this  generalisation  there  an  many 
excepdona  The  transverse  diameter  of  the  red  oor^ 
pusdee  in  Man  averages  viAnr  of  an  inch,  which  is 
exceptionally  large,  and  only  exceeded  by  the  elephant 
(iVri)i  and  ny  Bome  Cetacea  and  Edentata.  They  are 
idso  generally  luge  in  Apes,  Rodents,  and  die  Mono- 
tremata^  and  smdl  'in  the  Ardodactyles,  Inst  of  all 

<  See  «  Leetone  ob  the  Oomparatlve  aaataBur  £P%!' 
I>toBrtlMioftheMaBttmaUa,"JSJiflul  aiimiwirf^0neKH,yi>8^^^cw 
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in  Um  Ghenotaini  (3Vim«2w),  being  in  T.Smaisiau 
«nd  mcnwitia  not  more  tnan  nhi.* 
ThB  h«art  of  mammifa  oonsiata  of  foTir  distinot  cavi- 
tim,  two  aufelefl  and  two  venbicles.  Usn- 
ally  the  Tentnoolar  portioD  is  externally  of 
eonioal  form,  with  a  limple  apex,  bat  in  the  Sirenia  it 
Is  broad  and  flattened,  and  a  deep  notch  separatee  the 
apical  portion  of  each  ven^cle.  A  tendency  to  this 
form  is  seen  in  the  Cetacea  and  the  Seals.  Itis  char- 
aotwistio  of  mammab  alone  among  Tertebratea  that  the 
lightanrienlo-TentricalarTalve  istendiimnslike  thekftf 
oonniting  of  flaps  held  in  tbeir  jdaoe  fibconi  ends 
{ehordcB  tmditiett)  which  arise  mnn  pn)|ectionH  from 
the  mnscular  walls  of  the  Tmtncnlar  oaTti^,  Uniuadi 
pc^piUotra).  In  the  Monotremata  a  tnnmtH^i  between 
tbiB  oondiliott  and  the  simple  muscular  'flap  of  the 
Sauropnda  is  observed.  In  most  of  the  lai^er 
Ungulates  a  distinct  bat  rather  irregular  ossification  is 
developed  in  the  central  tendinous  portion  of  the  base 
of  the  neart. 

The  orifieee  of  the  aorta  and  pulmonary  artery  are 
each  guarded  by  three  Bemilunar  vuves. 
The  aorta  is  nngle,  and  archee  oyer  the 
left  tvonehial  tube.  After  suppljnng  the 
tisBoes  ai  the  heart  itself  with  Uood  by  means  m  the 
coronary  arteries,  it  gives  off  large  vessels  (  "carotid") 
to  the  head  and  ( ' '  brachial " )  to  the  anterior  extremi- 
ties. The  mode  in  which  these  vessels  arise  from  the 
aorta  varies  much  in  different  mammals,  and  the 
study  of  their  disposition  affords  some  euide  to  classi- 
fication. In  nearly  all  eases  the  prachial  and 
«arotid  have  a  oommon  origin  (called  "innominate 
artery**  in  anthropotomy).  The  other  two  vessels 
may  oome  off  irom  this,  as  is  the  rule  in  Ungulates, 
ihe  common  trunk  oonstitating  the  "anterior  aorta 
of  veterinary  anatomy ;  or  they  may  be  detached  in 
various  decrees,  both  aridng  separately  from  the  aorta, 
ns  in  Man,  or  the  1^  cazotad  from  tiie  innominate  and 
the  left  brachial  from  the  aorta,  a  veiy  oommon 
arrangement,  or  the  last  two  from  a  oommofi  second 
,  or  left  innominate  as  in  some  Bats  and  Insectivores. 
^e  aorta,  after  giving  off  the  intercostal  arteries, 
passes  through  the  diaphragm  into  the  abddmen,  and, 
after  Bop|>lymg  the  viscera  of  that  cavity  by  means  of 
the  gastric,  henatio,  splenic,  mesenteric,  renal^  and 
spermado  vessds,  gives  off  m  the  Itunnir  region  a 
lar^e  branch  (iliac)  to  each  of  the  hinder  extremities, 
which  also  supplies  the  pelvic  viscera^  and  is  continued 
onwards  in  the  middle  Lne,  greatly  diminished  in  use, 
•long  the  vnder  snr&oe  of  ue  tail  In  oertun  mam- 
mals, arterial^  ^tlexnses,  called  retia  mirab3iaj  formed 
ty  the  bxeakiiu  np  of  the  vessel  into  an  immense 
number  ot.  unaU  trvnks,  which  may  run  in  a  strught 
eourse  parallel  to  one  another  (as  in  the  limbs  of  Sloths 
and  Slow  Lemurs),  or  form  a  dosely-packed  netwoi^, 
■«  in  the  intracranial  plexuses  of  Ruminants,  or  a 
iq>onge-like  mass  of  oonvoluted  vessels,  as  in  the  int«r- 
oostals  of  Cetaoeans,  are  pecrdiaritiee  of  the  vascular 
system  the  meaning  of  wluch  is  not  in  all  cases  clearly 
nnderstood  In  the  Cetacea  they  are  obviously  recep- 
tacles for  containing  a  large  quantity  of  o^genated 
blood  avulable  during  the  prolonged  immersion,  with 
oonseqnent  absence  of  resinraUon,  to  which  these 
animus  an  suUeet 

The  vessels  whioh  return  die  Uood  to  the  heart  from 
Ahe  head  and  upper  extremities  usnally  unite,  as  in 
Man,  to  form  the  single  vena  cava  superior  or  precaval 
vein,  but  in  some  Insectivores,  Chxroptera^  and  Bo- 
.  dents,  and  in  the  Elephant,  and  all  Marsupials  and 
Honotremes,  the  two  superior  caval  veins  enter  the 
right  auricle  without  uniting,  as  in  birds.  ^  In  Seals 
and  some  other  diving  mammals  there  is  a  large 
venous  sinus  or  dilatation  of  the  inferior  cava  immedi- 
ately below  the  diaphragm.  In  Uie  Cetacea^  the 
parpose  <^  this  is  sapplied  by  the  immense  abdominal 
venons  idmuea.  AjamledkevansofiiiammalsBie 
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flunished  with  valves,  but  these  are  jud  to  be  aUo- 
gether  wanting  in  die  Cktaeea,  and  in  die  snpericv  and 
inferior  cava,  snbdavian  and  iliac  vdns,  the  vans 
the  liver  (both  portal  and  hepatic),  heart,  lungs,  kid- 
neys, brain,  and  spinal  oord  of  other  Tn^igmftlit.  Many 
of  the  veins  within  the  oraniiun  are  indnded  in  spaces 
formed  the  separation  of  die  laminsa  of  die  dura 
mater,  and  do  net  admit  of  beii^  dilated  beyond  a 
certain  nzej  these  are  termed  sinuses.  The  portal 
cirenlation  m  mammals  is  limited  to  the  liver,  the 
pOttal  vein  being  formed  by  the  superior  and  infeiUHr 
mesenteno,  the  splenic,  the  gastro-epiploio,  and  the 
pancreatic  veins.  The  kidncgr  is  so^pued  Bcddly  by 
arterial  blood,  and  its  v^ns  empty  their  oontents  onlj 
into  the  infenw  cava. 

The  abtorbent  or  ^/mphaHe  system  of  vessels  ib  vaqr 
complete^  developra  in  the  MammaJia. 
Its  nuninoations  extend  through  all  the  ^tcmSl 
soft  tissues  of  the  body,  and  conv^  a  color- 
less fluid  called  lymph,  contuning  nucleated  corpuscles,' 
and  also,  during  the  process  of  digestion,  the  chyle,  a 
milky  fiuid  taken  up  by  the  lymphatics  (here  oaUiMi 
laoteals)  of  the  small  intestine,  and  pour  t^em  into  the 
gennal  Taaoolar  syston,  where  tney  mix  widi  the 
Tenons  Uood.  The  Jymphstic  vesseH  of  the  hinder 
extremities,  as  wdl  as  those  from  the  intestinal  cansd, 
unite  in  the  abdomm  to  form  die  "  thorado  duoL'' 
the  hinder  aid  at  oommenoemoit  of  which  has  a  dila- 
tation called  the  mepftioHbim  ch^U.  'the  duoL  which 
is  of  irre^ar  rize  and  sometimes  doable,  often  aividing 
and  uniting  agun  in  its  course,  or  even  beoomiog 
plexiform,  passes  forwards  dose  to  the  bodies  of  the 
thorado  vertebrae,  and  empties  it«el£  by  an  orifice 
guarded  by  a  valve,  into  the  great  left  brachiooephalio 
vein,  having  previoudy  received  the  lymphatics  from 
the  thorax  uid  the  left  side  of  the  head  and  lefbante* 
nor  extremity.  Those  from  the  right  side  of  the  hrad 
and  right  anterior  limb  usually  enter  by  a  small  dis- 
tinct trunk  into  the  corresponding  part  of  the  right 
brachiocephalic  vein.  The  duct,  also  the  principal 
lymphatic  vessels,  are  provided  with  valves. 

Imnphatio  gluids,  rarely  met  with  in  the  Samrth 
pnda,  are  usually  present  in  mammals,  both  in  the  gen- 
eral and  in  the  lacteal  system,  the  latto*  being  ouled 
"  mesenteric  glands. ' '  They  an  round  or  oval  masses, 
situated  upon  the  course  of  the  vessels,  which  tweak 
up  in  them  and  assume  a  plexiform  arrangement,  and 
then  reunite  as  they  emerge.  No  structures  corre- 
sponding to  the  pulsating  "  lymphatic  hearts  "  of  tiie 
lower  vertebrates  have  been  met  with  in  mmmftls. 

Associated  widi  the  vascular  and  lym])h^io  cystems 
are  oertun  bodies,  the  frmctions  of  wmch 
are  not  properiy  understood,  and  which  are  i^^S. 
usually,  on  account  of  their  general  appear- 
ance, grouped  together  under  the  name  of  ''duotiess 
gknds."  Of  these  the  "spleen"  is  the  largest,  anl 
single^  always  placed  in  mammals  in  relation  to  tks 
fundus  or  left  end  of  die  stomach,  to  which  it  is  at- 
tached by  a  fold  of  peritoneum.  It  is  dark-ooloFed  and 
spongy  in  substance,  and  has  a  depresuon  on  one  dde 
or  "  hilus,"  into  which  the  splenic  artery,  a  branch  of 
the  cocliac  axis  of  the  abdominal  aorta,  enters,  and  from 
whioh  the  Tan,^whioh  Joins  the  iwrtal  qntem,  emerges. 
It  varies  mnoh  in  risfr  and  form  in  diffoent  mammals, 
being  relatively  ve^  small  in  the  Cetacea.  It  is  some> 
times  almost  spbencal,  but  more  often  flattened,  oval, 
triangular,  or  elongated,  and  occauonally,  as  in  Mono* 
tremes  and  most  Marsupials,  tii-radiate.  The  "  supra- 
renal bodies  "  or  "  adrenals  '  are  two  in  ntimber,  each 
rituated  either  in  contact  with  or  at  a  short  distance 
in  front  of  the  anterior  extremity  of  the  kidney.  Thev 
are  abundantiy  supplied  with  nerves,  and  an  much 
laKer  relatively  in  eariy  than  in  adult  life.  The 
"  thyT<ad  body,  *  or  rather  bodies,  for  then  an  gene- 
rally two,  thougih  in  Man  and  some  other  spedes  oon* 
neoted  by  an  ii^hmua  passing  across  the  middle  tine, 
are  constant  in  mammals,  though  only  m^  vrith  in  a 
Tudtmentaiy  condition,  if  at  al^  in  (^her  vertelmtca. 
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Thev  are  sitoated  in  the  neck,  in  oontaot  with  the  sides 
of  tne  anterior  extremity  of  the  trachea.  The  **tfa]r- 
moB  "  lies  in  the  anterior  part  of  the  thorax,  between 
the  stern  am  and  the  great  vessels  at  the  base  of  the 
heart,  and  differs  fr^ra  the  thyroid  in  being  median 
and  single,  and  hsTins  a  central  cavity.  ■  It  attains  its 

Seateat  development  daring  the  period  oflactation,  and 
en  diminishes  and  generally  disappears  before  full 
growth  ifl  attained. 

Aofp^uCorv  Organt. — Mammals  breatiw  oooamsn* 
jhiMM.  throngh  the  month,  but  nsnally,  and 

in  nuny  oaseB  exdnaiTely,  through  the  noft- 
trib  or  nares.  These  are  apertures,  alw^  paired 
(cKoept  id  the  toothed  Cdacea,  where  they  unite  to 
ronu  a  single  external  opening),  and  utnated  at  the 
fore  part « the  face,  j^enerally  at  or  beneath  the  end 
of  the  muzzle,  a  median  prominenoe  above  the  moutfa. 
This  is  sometimes  elongated  to  form  a  proboscis,  to  the 
extremity  of  which  the  nostrils  are  carried,  and  which 
attains  ita  maximum  of  development  in  the  Elephant. 
In  the  Cetacea  the  no^ls  are  situated  at  a  considera- 
Ue  distance  behind  the  anterior  end  of  the  face,  upon 
the  hkhest  part  of  the  head,  and  are  called  blow- 
holes, from  the  pecndtar  mode  of  respiration  of  these 
animals.  The  nostrils  are  kept  open  oy  means  of  car- 
tilages which  surround  their  aperture,  and  which  many 
animals  have  the  power  of  moring  so  as  to  cause  par- 
tial dilatation  or  contraction.  In  diving  animsJa.  as 
Seals  and  Cetocea,  they  can  be  completely  ^osed  at 
will  so  as  to  prevent  the  entrance  of  water  ,  when 
beneath  the  suriaoe.  The  passage  to  which  the  nos- 
trils lead  is  in  most  mammals  AUm  by  a  more  or  leas 
oomplex  sieve-like  apparatus,  formed  of  the  convoluted 
tnrbmal  bones  and  cartilages,  over  which  a  moist,  vas- 
cular, ciliated  mucous  membrane  is  spread,  and  whidi 
intraoepts  paitieleB  of  dust,  and  also  aids  in  wanning 
the  inspired  air  before  it  reaches  the  Innga.  In  the 
I\'obo$cidea,  in  which  these  flmodons  are  pe^>Tmed 
hf  the  walls  of  the  long  tubular  pxoboBGaa,  this  mppara- 
tns  is  entirely  wanting.  The  narial  passages  have  the 
organ  of  smell  dtuated  in  their  upper  put  and  com- 
municate posteriorly  with  the  phaiynz.  and  through 
Ti«ohea.  the  glottis  with  the  "  trachea  or  windpipe, 
a  tube  by  which  the  air  is  conveyed  to  and 
from  the  lungs.  The  permanent  jpotenoy  of  the  trachea 
during  the  varied  movements  or  the  neck  is  provided 
for  hyita  walls  being  stiffened  l^a  series  of  cartila^- 
nofis  rings  or  hoops,  whidi  in  most  mammals  are  m- 
flomiJete  behind.  Having  entered  the  thorax,  the 
tnuoea  bifurcates  into  the  two  bronchi,  one  of  which 
entere,  and,  dividing  diohotomonsly,  ramifies  through, 
eadi  lung.  In  some  of  the  Cetacea  and  Arliodnctyla 
a  third  bronchus  is  given  off  from  the  lower  part  of  the 
trachea,  above  its  bifurcation,  and  enters  the  right 
lung. 

The  upper  end  of  the  trachea  is  modified  into  the 
Xaiynz.  organ  of  voice  or  '*  larynx,"  the  air  pass- 
ing through  which  to  and  from  the  lungs  is 
made  use  of  lo  set  the  edges  of  the  "vocal  cords," 
fibrous  bands  stretched  one  on  each  side  of  the  tube, 
into  vibration.  The  lar>'nx  is  composed  of  several  car- 
tilages, of  which  the  '^thyroid/'  the  "cricoid,"  and 
the  "aiytenoid"  are  the  prinwnl,  moved  upon  one 
another  mnsdra,  and  so^iended  from  the  hyoidean 
arch.  By  iteration  of  the  relative  positioD  of  these 
eartikges  the  cords  can  he  tightened  or  relaxed,  ap- 
proximated or  divaricated,  as  required  to  modulate  the 
tone  and  volume  of  the  voica  A  median  tongue> 
sha^  fibro-cartilage  at  the  top'  of  the  larynx,  the 
"epiglottis,"  protects  the  "glottis,"  or  aperture  by 
which  the  larynx  communicates  with  the  pharynx, 
from  the  entry  of  partides  of  food  during  deglalition. 
The  form  of  the  larynx  and  development  of  tiie  vocal 
oordfl  present  many  variations  in  different  members  of 
the  elaaa,  the  gr«itest  modification  fVom  the  ordinary 
tjpe  being  met  with  in  the  Cetacea,  where  the  aiyte- 
iKud  eaitiQages  and  epiglottis  are  united  in  a  tnlmlar 
manner,  prqieot  into  we  nasal  passage,  and  being 


grasped  by  the  musonlar  posterior  mar^  of  the  palate^ 

{)rovide  a  direct  channel  of  oommnnieation  from  the 
ungs  to  the  external  surface.  An  approach  to  this 
condition  is  met  with  in  the  HippopotimiuB  and  some 
other  Ungulates.  Nearly  all  mammals  have  a  voici^ 
although  sometimes  it  is  only  exercised  at  seasons  of 
sexual  exdtementk  Some  Matsupials  and  Edentate* 
appMT  to  be  quite  mute.  In  no  mammal  is  there  an 
inferior  laiynz,  or  "qyrinx,"  as  in  birds. 

The  thmdo  cavitv  of  mammals  differs  f^rom  that  of 
the  iSburop«u2a  in  being  completely  sepa-  TM«phi««^ 
Vated  from  the  abdomen  by  a  mosouiar 
partition,  the  "diaphragm,"  attached  to  thevertebnl 
column,  the  ribs,  and  the  sternum.  IRiiB  is  mudh 
arched,  with  the  convexity  towards  the  thorax,  so  that 
when  its  fibres  contract  it  is  flattened  and  the  cavity 
of  the  thorax  increasedjand  when  they  are  relaxed  the 
cavity  b  diminished.  The  lunra  are  suspended  fre«]y 
in  the  thorax,  one  on  each  ude  of  the  heart,  Lmua. 
being  attached  only  by  the  root,  which  con- 
sists of  the  broncnns  or  air-tubeu  and  pulmonary  ar- 
teries ud  vdns  by  which  the  Mood  is  passed  back- 
wards and  forwards  between  the  heart  and  the  lang& 
The  remaining  part  of  the  surftce  of  each  lung  is  oor- 
ered  by  serous  membrane,  the  "  pleura,"  and,  whatever 
the  state  of  distennon  or  contraction  of  the  chest-walL 
is  accurately  in  contact  with  it  InsfHration  is  effeotea 
by  the  contraction  of  the  diaphragm,  and  b^  the  inter- 
costal and  other  muscles  elevating  or  bringing  forwud 
the  ribs,  and  thus  throwing  the  sternum  rartner  away 
from  the  vertebral  column.  As  Uie  surface  of  the 
lung  must  follow  the  chest-wall,  the  organ  is  itself  ex- 
panded, and  air  rushes  in  through  the  trachea  to  fill 
all  the  minute  cells  in  which  the  ultimate  ramificatiotts 
of  the  bronchi  terminate.  In  ordinary  expiration  veiy 
little  muscular  power  is  expended,  the  elastidty  of  tlw 
lungs  and  anrronnding  parts  being  soffioient  to  cause  • 
state  of  ooptraotion  ana  to  drive  out  at  least  a  portioik 
of  the  #ir  contained  in  the  cells,  when  themusctdar 
stimulus  is  withdrawn.  The  hin^  are  sometimee 
simple  externally,  as  in  the  Sirema  (where  ^ey  are 
greatly  ebngated)  and  the  Cetacea,  but  they  are  more 
often  divided  hy  deep  fissures  into  one  or  more  lobes. 
The  right  lung  is  usually  larger  and  more  subdivided 
than  the  left  It  often  has  a  small  distinct  lobe  be- 
hind, wandng  on  Che  left  side,  and  hence  called  AnftuAit 

''^ost  mammals  have  in  oonneotion  with  the  air  pas- 
sages ceriAin  divertiouli  or  pouches  oontun-  j^j,  „^ 
ing  air,  Uie  use  of  whidi  is  not  always  eai^ 
to  divine.  Thennmerous  ur  sinuses  ntuated  betweeo 
the  outer  and  inner  tables  of  the  bones  of  the  head, 
whidi  in  Man  are  represented  b^  the  antrum  of  Hi^h- 
more  and  the  fitmtal  and  sphenoidal  sinuses,  and  which 
attain  their  maximum  of  development  in  the  Indian 
Elephant,  are  obviously  for  the  mechanical  purpose  of 
allowing  expansion  of  the  bone  surface  without  the  in- 
crease of  weight  They  are  connected  with  the  nasal 
passages.  The  Eustacnian  tubes  pass  from  the  badk 
of  the  pharynx  into  the  cavity  of  the  tympanum,  into 
which  and  the  mastoid  cells  they  aUow  air  to  maa. 
In  the  EquidcB  there  are  large  post-phaiyngeal  air 
sacs  in  connection  with  them.  The  Dolphinshave  an 
exceedingly  complicated  system  of  air  sacs  in  connec- 
tion with  the  nasal  passages  just  within  the  nostrils, 
and  the  Tapir  and  Horses  have  blind  sacs  in  the  saoM 
situation.  In  the  males  of  some  Seals  (Oy»tt^Tiora 
and  Macrorhinm)  large  fwuohes,  which  the  animal  can 
inflate  with  air,  but  which  at  other  times  are  flaccid, 
and  which  are  not  developed  in  the  young  animal  or 
the  female,  arise  from  the  upper  part  of  the  nasaJ  pas- 
N^Qs,  and  he  immediately  under  the  skin  of  the  taca 
These  are  lery  analogous,  although  not  in  the  same 
situation,  to  the  gular  pouch  of  the  male  Bustard. 
The  larynx  has  frequentiy  membranous  pouches  in  con- 
nection with  it,  into  which  air  passes.  These  auy  be 
btord  and  opening  just  above  uie  voad  cords,  ocMUMi- 
tuting  the  aaoaik  laryHffUj  found  in  a  TadiDMatuy 
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Btate  in  Mao,  and  attuning  an  enormous  development, 
reK^iing  to  the  shouldera  and  axUlat,  in  some  of  the 
AnthxoptHd  Apes;  or  they  may  be  meman,  opening  in 
front  atlier  aliove  or  below  the  thyroid  and  cnorad  oar- 
tilages,  as  in  the  Howling  and  othw  Bfonk^^  uid  abo 
in  tne  Whalebone  Whales  and  Great  Anteater. 

Urinary  Organa. — ^The  kidneys  of  manunals  are 
gMnffTB.     more  compact  and  aefioite  in  form  thui 

in  other  vertebrates,  being  oaually  more  or 
less  oval,  with  an  indent  on  the  side  turned  towards 
the  middle  line  from  and  into  which  the  vessels  and 
ducts  pass.  They  are  distinoU^  divided  into  a  cortical 
secretoiy  portjon,  composed  mainly  of  convoluted  tabes, 
and  containing  Malpighian  bodies,  and  a  medullary 
excreting  portion,  formed  of  straight  tubes  converging 
towards  a  papilla,  embraced  by  the  oommenoement 
the  ureter  or  duct  of  the  organ.  The  kidneys  of  some 
mammals,  as  most  Monkeys,  Carnivores,  Rodents,  etc.', 
are  simplCj  with  a  single  papilla  into  which  all  the 
venal  tubuh  enter.  In  others,  as  Man,  there  are  many 
pjTunids  of  the  mednllary  portion,  each  with  its  pa- 
pilla, opening  into  a  divinon  (calyx)  of  the  upper  end 
of  the  uret«r.  Such  kidneys  are,  either  in  the  embry- 
onic ooiidition  only  or  throughout  life,  lobulated  on  the 
surface.  In  some  cases,  as  in  Bears,  Seals,  and  es- 
pecially the  Cetioceat  the  lobulation  is  carried  further, 
the  whole  organ  being  composed  of  a  mass  of  renules, 
loosely  united  by  oonnective  tissue,  and  wiUi  separate 
duota,  which  boos  join  to  form  Uieoommonuret^  In 
all  mammab  except  the  Monotremes  the  uret^s  temu- 
nate  by  sUb-Iike  valvular  opening  in  the  urinary  blad- 
jHfAA^      der.   This  reoeptade  when  filled  discharges 

its  contents  through  the  nnf^e  median  ure- 
thra, which  in  the  male  is  almost  invariably  induded 
in  the  ]>enis,  and  in  the  females  of  some  species  of 
Bodente,  Insectivores,  and  Lemurs  has  a  similar  rela- 
tion to  the  clitoris.  In  the  Monotremes,  though  the 
'  bladder  is  present,  the  ureters  do  not  enter  into  it,  but 
into  Hm  urogenital  canal  some  distance  below  it,  the 
cnifioe  of  the  genital  duet  intOTvening. 

NxBTona  Ststeh  and  Oboans  of  SbIbb. 

The  Inain  of  mammals  shows  a  higher  condition  of 
Bnin.        organization  than  that  of  other  vertebrates. 

The  cerebral  hemispheres  have  a  greater 
preponderance  compared  to  other  parts,  especially  to 
the_  so-called  optio  lobes,  or  corpora  qnaangemina, 
which  are  completely  concealed  by  them.  The  com- 
missural system  of  the  hemispheres  is  much  more 
complete,  both  fornix  and  corpus  caUosum  being  pres- 
ent m  some  form  ;  and,  when  the  latter  is  rudimentary, 
as  in  MaiBupiab  and  Monotremes,  its  deficiency  is 
made  a|>  for  the  great  sise  of  the  anterior  commis- 
sure.  The  lateral  lobes  of  the  cerebellum,  wanting  in 
lower  vertebrates,  are  well  developed  and  connected  by 
atnnsverse  commissure,  the  pons  VaroUi.  The  whole 
brain,  owing  especially  to  the  size  of  the  cerebral  hemi- 
spheres, is  oonsid««bly  larger  relatively  to  the  bulk  of 
the  animal  than  in  other  classy  but  it  must  be  recol- 
lected that  the  size  of  its  brain  depends  upon  manv 
drcumstences  besides  the  degree  of  intelligence  which 
an  animal  possesses,  although  this  is  oert«unlv  one. 
Man's  brun  is  many  times  larger  than  that  of  all  other 
known  mammals  of  equal  bulk,  and  even  three  times 
as  huge  as  that  of  the  most  nearly  allied  Ape.  Equal 
Imlk  n  body  is  here  mrationed,  becausoi  m  drawing 
a^  oondnuoaa  from  the  rize  of  the  bram  compared 
with  that  of  the  entire  animal,  it  is  always  necessary  to 
take  into  con»deration  the  fact  that  in  every  natural 
group  of  dosely  allied  animals  the  larger  spedes  have 
much  smaller  ehwus  relatively  to  their  general  nze 
than  the  smaller  spedes,  so  that,  in  making  an^  effeo- 
'  tive  comparison  among  animals  belonging  to  diflTerent 
gnuips,  spedes  of  the  same  size  must  oe  selected.  It 
ttuiv  he  tarue  that  the  Ivain  of  a  Mouse  is,  as  compared 
imh  the  nae  of  its  bodyt  laiger  than  that  %k  a  Man 


but,  if  it  were  posrible  to  reduce  an  animal  having  the 
general  organization  of  a  Man  to  the  size  of  a  Mouse, 
it4  Ixun  wotdd  doubtless  be  very  many  timea  larger ; 
and  conversely,  as  shown  by  the  rapid  diminution  of 
the  rdative  size  of  the  bnun  in  all  the  large  members 
of  the  Rodent  order,  a  Mouse  magnified  to  the  aze  of 
a  Man  would,  if  the  general  rule  were  observed,  have 
a  Ixrain  exceedingly  inferior  in  volume.  Although  the 
brun  of  the  large  spedes  of  Whales  is,  as  commonly 
stated,  the  smaUeat  in  proiwrtion  to  the  bulk  of  the 
animal  of  any  mammal,  this  does  not  invalidate  the 

general  proposition  that  the  Cetcuxa  have  very  large 
rains  compared  with  terrestrial  mammals,  as  the 
Unffulata,  or  even  the  aquatic  Sirenia,  as  may  be 
proved  by  pladng  the  twain  of  a  Dolphin  by  the  side 
of  that  of  a  Sheep  or  Fig,  m  a  Manatee  of  equal  gen- 
eral weight.  It  is  only  because  univennlly  ob- 
served  cufierence  between  Uie  slower  ratio  of  increase 
of  the  hrain  oomiMred  with  that  of  the  boc^  becomes 
so  enormous  in  these  immense  creatures  that  they  are 
accredited  with  small  brains. 

The  presence  or  aberace  of  "sold  "  or  fissures  on 
the  suiiace  of  the  hemisphere,  dividing  it  into  con- 
volutions" or  "gyri,"  and  increasing  the  superfides 
of  th^oortical  gray  matter,  as  well  as  allowing  the  pia 
mater  with  its  nutrient  bloodvessels  to  penetrate  into 
the  cerebral  substance,  follow  somewhat  similar  rules. 
They  are  related  partly  to  the  high  or  low  condition  of 
o^anizataon  of  the  spedes,  but  also  in  a  great  degree 
to  tiie  dze  of  the  oerelnral  hemispheres.  In  very  small 
spedes  of  all  groups,  even  the  Primates,  they  are 
absent,  uid  in  the  latgest  species  of  groups  so  low  in 
the  Boale  as  the  Marsnpisjs  and  Edentates  they  are 
found.  They  reach  their  maximum  of  development  in 
the  Cetacea. 

The  researches  of  ^SBontologista,  founded  upon 
studies  of  casts  of  the  interior  of  the  cranial  cavity  of 
extinct  forms,  have  shown  that,  in  many  natural 
^ups  of  mammals,  if  not  in  all,  the  brun  has 
incr«ised  in  size,  and  also  in  complexity  of  surface 
foldiogSi  with  the  advance  of  time, — indicating  in 
this,  as  in  so  manv  other  respects,  a  gradual  progress 
from  a  lower  to  a  higher  tyjie  of  development 

^e  twelve  pairs  of  cranial  nerves  generally  rec(^- 
ntzed  in  vertebrates  are  all  usually  fbnnd  mw«. 
in  mammals,  though  the  olfactory  nerves 
are  exoessivuy  rudimentarir.  if  not  altogether  absent, 
in  the  Toothed  Whal^.  The  spinal  coid]  or  continual 
tion  of  the  oentral  nervous  axis,  lies  m  the  canal 
formed  by  the  neural  arches  of  the  vertebrae,  and 
gives  off  the  compound  double-rooted  nerves  of  the 
trunk  and  the  extremitJes  corresponding  in  number  to 
the  vertebrae,  through  the  interspaces  between  which 
they  pass  oat  to  their  destination.  The  cord  is  some- 
what enluged  at  the  two  points  where  it  ^ves  off  the 
groat  nerves  to  the  anterior  aid  the  posterior  extremi- 
ties, which  from  their  interlacements  soon  after  their 
origin  are  called  respectively  the  brachial  and  lumbar 
plexuses.  The  ganglionic  or  sympathetic  portion  of 
the  nervous  system  is  well  developed,  and  presents 
few  modifications. 

The  sense  of  touch  is  situated  in  the  skin  generally, 
but  is  most  acute  in  certain  regions  more  0,-^,^ 
or  less  specialized  for  the  purpose  by  the  toSS. 
presence  of  tactile  papilUe,  such  as  portions 
of  the  face,  espedally  the  lips  and  end  of  the  snout, 
and  the  extremities  of  the  bmbs  when  these  are  used 
for  other  om'poaes  than  mere  pro^nnion,  and  the 
under  surface  of  the  end  of  the  tail  m  aome  Monkeys. 
The  "  vibrisssB  "  or  long  stiff  bristles  situated  on  the 
face  of  many  mammals  are  rendered  extremely  send- 
tive  to  touch  by  the  abundant  supply  of  branches 
from  the  fifth  nerve  to  their  basal  impillso.  In  Bats, 
the  extended  wing  membranes,  and  probably  also  the 
large  ears  and  the  folds  and  prominence  of  skin  about 
the  face  of  some  species,  are  so  sensitive  as  to  receive 
impressions  even  from  the  different  d^p-eea  of  resist- 
ance of  the  air,  and  so  enable  the  ^mwiftU  to  avoid 
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lOBOAHB  or 


THto. 


ooiung  in  ocmtaot  with  obitatdei  to  thur  nootumal 

Tbs  oigans  of  the  other  spetual  seiueB  are  confined  to 
the  head.  Taste  is  situated  in  the  papillss 
scattered  on  the  dorsal  aorface  of  the  tongue. 
The  ornn  of  smell  is  present  in  all  mam- 
mals except  the  Toodked  Whales.  It  consists  of  a 
nuaifieation  of  the  d&etoiy  nerres  over  a  plicated, 
moist,  muoon>  membnnfti  supported  by  folded  plates 
of  bone,  plaoed  on  eaiA  mde  of  the  septum  nad  m  the 
roof,  or  often  in  a  partially  distinct  upper  ohamber  of 
Jie  nasal  Dssss^  so  airao^  that,  of  the  air  pasmng 
into-  the  lungs  in  inq>iration,  some  ccones  in  contact 
with  it,  cauuns  the  perception  of  any  odorous  parti- 
cles with  which  it  may  be  cbarged.  Many  mammals 
possess  intense  powers  of  smelling  certain  odors  which 
others  are  quite  unable  to  appredate,  and  the  influence 
which  this  sense  exercises  over  the  wellbeing  of  many 
species  is  very  great,  espeiually  in  indicating  Uie 
proximity  of  others  of  the  same  kind,  and  giving 
warning  of  the  approach  of  enemies.  The  der^p- 
ment  and,  modifloataon  of  ihe  sense  of  smeU  is  prob- 
BBBodated  with  that  of  the  odorous  seoreUon  of 
the  cutaneous  glands. 
The  organ  or  sixht  is  quite  rudimentary,  and  even 
concealed  beneath  the  integument,  in  some 
burrowing  Bodents  and  Insectivores,  and  is 
most  imperfectly  developed  in  the  Flatanuta,  or 
Freshwater  Dolphin  of  the  rivers  of  India.  In  all 
other  mammals  the  eyeball  has  the  structure  charao- 
teristio  of  the  organ  in  the  higher  Fe?t«irata,  consist- 
ing of  parts  through  which  the  rays  of  light  are 
amnitted,  r^^ilated,  and  oonoentrated  upon  the  sens- 
tire  enMUUBon  of  the  optie  nerve  lining  the  poetenor 
pari  of  die  ball  A  p<]vtaon  of  the  fibro-vascular  and 
higUy  pigmented  liorer,  the  choroid,  which  is  inter- 
pMed  between  the  retina  and  die  outer  sderodc  ooat, 
IS  in  many  mammals  modified  into  a  brilliuitly  colored 
light-reflecting  soifaost  the  topctum  luctdum.  There 
is  never  a  peoten  or  marsupiiun,  as  in  the  Sauropnda^ 
nor  is  the  sclerotio  ever  supported  by  a  ring  of  flat- 
tened oasicles,  aa  is  so  frequently  the  case  in  the  lower 
vertebrated  classes.  The  eyebtul  is  moved  in  various 
directions  by  a  series  of  muscles — the  four  recti,  two 
obliqui,  and,  except  in  the  higher  iVtmotef,  a  posterior 
retractor  muscle  called  choanoid.  It  is  protected  by 
the  lids,  generally  dislinctJly  separated  into  an  upper 
and  a  knrer  movable  fla^,  which,  when  cloeed^  meet 
ow  ihe  ftont  of  the  cgre  m  a  mote  or  less  horuontal 
Bne :  but  somedmes,  as  in  die  Sirenm,  the  lids  are 
not  distinct,  and  the  aperture  is  drcular,  olonng  to  a 
pcHnt  In  almost  all  mammals  bdow  the  J^maia, 
«xoeptthe  CUacea,  a  "nictitating  membrane"  or  third 
eydid  is  placed  at  the  inner  comer  of  the  eyeball,  and 
works  horizontally  across  the,  front  of  the  ball  witliin 
the  true  lids.  Its  action  is  instantaneouu,  being  ap- 
parently for  the  purpose  of  cleaning  the  fh)nt  m  the 
transparent  cornea,  a  function  which  is  unnecessary  in 
Animals  whose  eyes  are  habitually  bathed  in  water, 
jmd  whieh  in  Man  and  his  nearest  allies  is  performea 
V  winking  the  true  eyelids.  Except  in  Cetacea  the 
surface  is  kept  moist  by  the  seoretion  of  the  laciymal 
gkmd,  plaoed  under  the  upper  lid  at  its  outer  side, 
And  the  lids  are  lubricatea  the  Harc^rian  and 
Mubomian  glands,  the  former  Deing  situated  at  the 
Inner  ude  of  the  orlnt,  ant)  especuiDy  related  to  the 
iiictitating  membrane,  the  latter  in  the  lining  mem- 
brane  of  the  lids. 

The  organ  of  hearing  is  inclosed  in  a  bony  cuisule 
fiwrins      (periotic)  situated  in  the  mde  of  uie  head. 

intercalated  between  the  posterior  (occipital} 
And  the  pennldmate  (parietal)  segment  of  the  skolL 
It  has,  in  common  with  other  vertebrates,  three  semi- 
circular oanals  and  a  vesdhule,  but  the  oochlea  is  more 
fully  developed  than  in  Sburvpsfio,  and,  except  in 
the  Monotremes,  spirally  convunted.  The  l^panic 
cavitj^  is  often  dilated  hdow,  finming  a  smooth  rounded 
jmnninenee  on  the  base  of  die  wnlL  the  (nnpiiuo 


bulla.  The  three  principal  ossicles,  the  "mallens," 
"incus,"  and  "stapes,"  are  always  bresent,  but  vari- 
able in  charactera.  In  the  Strwioj  Cdaeaa.  and  Seals 
they  ar^  massive  in  form,  being  in  the  nzst-named 
order  of  la^^er  size  than  in  any  other  mammals.  In 
the  Cftacta  the  malleus  is  ankyiosed.to  the  tympanic ; 
in  other  Tnawima^la  jt  is  Connected  only  with  the  m«n- 
brana  tymMJiL  The  stapes  in  tho  lower  raden — 
Edentates,  Marsupials,  and  Monotnmos— has  a  gnat 
tendency  to  assume  die  columnar  form  of  the  oom- 
sponding  bone  in  iSauropnt^o,  its  two  rami  enlirdy  or 
pardally  ooalesdng. '  llie  tympanic  membrane  (dram 
of  the  ear)  forms  the  outer  mil  of  the  eavibr.  In  the 
foetal  state  it  is  level  with  the  external  suznoe  of  the 
skull,  and  remains  bo  permanently  in  a  few  m«.fntn*lw, 
as  the  American  Monkeys:  but  oonunonly,  by  the. 
growth  of  the  squamosal  bone,  it  becomes  iwei^ 
buried  at  the  bottom  of  a  bony  tube  (m«a^  owot- 
tornu  extemM),  which  is  continued  to  the  sur&oe  of 
the  skin  in  a  nlsous  or  fibro-oartihuinous  form.  In 
Whales,  owing  to  the  thiduMss  of  the  subcutaneous 
adipose  tissue,  this  is  of  great  length,  and  is  abo 
extremely  naiiow.  In  moei  aquatic  and  burrowing 
animals  the  meatus  opens  upon  die  surface  by  % 
mmple  aperture,  but  in  the  large  nm'or^  of  the  dass 
then  is  a  prqjeoting  fold  of  skin,  stxenKtJiened  by 
fibro-cartilu«^  called  the  pinna  or  auride,  or  "ex- 
ternal ear,  01  very  variable  size  and  shape,  generallv 
movably  articulated  on  the  skull,  and  provided  witii 
muscles  to  vary  its  position,  as  it  helps  to  collect  and 
direct  the  vibrations  of  sound  into  the  meatus. 

Bepboduoiiti  Obqans. 

In  the  nude  the  testes  letun  neariy  thdr  prinutiv* 
or  internal  poidtion  throu^ont  life  in  the  thMl 
Mtrnx^refnaia^  Svrmia^  Cetacea,  most  Eden- 
tata, Buraooulm,  Prc^iotddea^  and  Seals,  but  in  other 
orders  tney  either  periodically  (as  in  RodaUia,  liuecti- 
oora,  and  Charoptmi)  or  permanently  pass  out  of  the 
abdominal  cavity  through  the  inguinal  canal,  forming 
a  projection  beneath  the  skin  of  the  perineum,  or  be* 
coming  suspraded  in  a  distinct  pouch  of  the  int^u- 
ment  called  scrotum.  All  the  Marsupials  have  a 
pedunculated  scrotum,  the  poution  of  which  diflim 
nom  that  of  other  mammals,  being  in  front  of,  instead 
of  behind  the  preijutial  orifice.  The  presence,  absenoe, 
or  comparative  size  and  number  of  die  aooesscry 
generative  ^ands — prostate,  vemcolar,  and  Coi^wra 
glands,  as  they  are  called— varj;  much  in  difierent 
groups  of  mammals.  The  penis  is  almost  always 
completely  developed,  consisting  of  two  oor^ 
pora  cavernosa  attached  to  the  tschisl  bones, 
and  of  a  median  corpus  spongiosum  inclosii^  the 
urethra,  and  forming  the  glans  at  the  distal  portion  of 
the  organ.  In  Matsupials,  Monotremes,  and  the 
Sloths  and  Anteaters.  the  corpora  cavernosa  are  not 
attodied  directly  to  the  ischia,  and  in  the  last-named 
the  penis  is  otherwise  of  a  very  rudimentary  character, 
the  corpus  epongioeum  not  being  present.  In  many 
Marsupials  Uie  glans  penis  is  Biiurcated.  In  most 
BrimtUea,  Qxmivora,  Rodmtid^  Ituediooraf  and  Chi- 
roptero,  but  in  no  other  orders,  an  o$  pems  is  nesoiL 

In  the  female,  the  ovaries  ret^n  DermanenUy  their 
original  abdominsj  position,  or  only  descend  OnriM 
a  short  distance  into  the  pelvis.  They  are 
of  oomparativdv  smaller  size  than  in  other  o™w«- 
vertebntes,  ana  have  a  definite  flattened  oval  form, 
and  are  inclosed  in  a  more  or  less  firm  "  tunica  albu- 
ginea."  The  ovidiwt  has  a  trumpet-like,  and  usually 
fimbriated  abdominal  aperture,  and  is  more  or  len 
differentiated  into  three  portions: — (1)  a  oontraoted 
upper  part,  called  in  Man  and  the  hi^ier  msmmah 
"Tidlopian  fenbe  "  ;  (2)  an  expanded  put  with  musou' 
lar  mils,  in  wluch  the  ovum  undergoes  the  changes 

'  The  modUleatioM  of  Umm  bnus  an  ftillr  denrlbsS  to  A. 
Iteu. "  Moiplioliw  oT ihs  MMimsllsn  OmtniQ  mdUua,"  «^ 
/JiMrAc.,MM;ToLLpp.m-W,pLlv^  1R& 
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in  irikioh  it  is  derdcnwd  Into  th«  fistos,  oiDed  the 
*'^utent";  (3)  aoanaC  the  "Ta«iIu^''BeIMntedfrom 
4he  ImI  a  yalmlar  apntnm,  and  tenninating  in  the 
nriao^temtal  oanal,  or  oommon  urinal  and  genital 
paBsaxe,  which  in  higher  m^mm^lp  is  w)  ihoit  aa 
■eoane^  to  be  distinct  fhm  tJhe  last  The  oomnlete 
distincdon  of  the  oviduots  of  the  two  sides  througnont 
^eir  whole  length,  found  in  all  lower  Yortebrates,  only 
occurs  in  this  quub  in  Monotnmes,  a  prevailing  mam- 
.  maliau  charaoteiistto  bwng  their  more  or  leas  perfect 
-ooalesoence  in  the  middle  line  to  form  a  ringle  median 
•oanaL  In  the  Marsupials  this  onion  only  indodes  the 
lower  part  of  the  vagina;  in  most  PlaeaUaUa  it 
•extends  to  the  whole  vagina  and  a  certain  portion  of 
the  uterus,  which  cavity  is  thai  desconbed  as  "  l^comu- 
Ate."  In  the  higher  mammals,  as  in  Han,  and  also 
in  some  of  the  Edentates,  the  whole  of  the  uterus  is 
Binjde,  the  oontraoted  upper  portion  of  the  oviduots  or 
FaUopian  tubes,  ae  they  are  then  called,  entering  its 
uppw  lateral  angles  bv  small  apertures.  In  oertain 
lower  forms  of  mammals  the  urino-genital  oanal  opens 
with  the  termioatioD  of  the  rectum  into  a  oonmion 
^joaca,  as  in  other  vertebrates:  but  it  is  oharaoteristlo 
•of  the  majority  of  the  dass  that  the  two  orifioei  are 
men  <a  less  disUnot  externally. 

Hammaiy  glands,  which  seor^  the  milk  hy  which 
the  ^oung  are  nourts^d  during  tha  first 
pcHTtion  their  existenoe  afia  oiidi,  are 
present  in  both  sexes  in  all  mammals,  though 
usually  only  functional  in  the  female.  In  the  Monp- 
tremea  alone,  their  orifices  are  mere  scattered  pores  in 
the  skin,  but  in  all  others'  ther  are  ntuated  upon  the 
•end  of  conical  elevarions,  oaUed  mammill»  or  teats, 
which,  taken  into  the  mouth  of  the  young  animal, 
facilitate  the  process  of  sucking.  Tfaeeo  are  always 
placed  in  pairs  upon  some  part  of  the  ventral  surface 
«f  the  Ixw^,  but  varying  gieatlv  in  number  and  poai- 
tion  in  diffwent  groniis.  In  tarn  Cetaeeii,  where  the 
prolonged  action  of  snolcing  would  be  inoompadlde  with 
their  subaqueous  life,  the  docts  of  the  glands  are  di- 
lated into  large  reservoin  from  whieh  the  oontents  are 
ipjeoted  into  die  mouth  of  the  young  animal  by  the 
action  ot  a  compressor  musde. 

Secondary  sexual  oharaoters,  or  modifications  of 
s^caaA^  structure  peculiar  to  one  sex,  but  not  di- 
Mziui  rectly  related  to  the  reproductive  function, 
«b&rM!tan.  general  in  mammals.   They  almost 

always  oonast  of  the  aoquintion  or  perfection  of  some 
character  of  the  male  as  it  attains  maturity,  which  is 
not  found  in  Uie  female  or  the  young  in  either  sex. 
In  a  lai;^  immber  of  eases  these  (dasny  rdate  to  the 
•eombats  ra  whidi  the  males  of  many  raecoes  eiwage  for 
the  possession  of  the  females  during  the  breeoiug  sea- 
eon  ;  others  are  apparentiv  ornamental,  and  of  many 
it  is  still  difficult  to  apprehend  the  meaning.  Many 
suggestions  on  this  subject  will,  however,  be  found  in 
the  chapters  devoted  to  it  in  Danrin's  woric  on  The 
Deacent  of  Man  and  Sdection  in  Relation  to  Sac, 
where  moet  of  the  best^known  instances  are  oollec^ad. 
Superiority  of  sise  and  strength  in  the  male  of  mauy 
spedee  is  a  wellMuai^ed  secondary  sexual  character 
Tuated  to  the  purpose  indicated  above,  being  probably 
perpetuated  by  ute  survivon  or  viotors  in  oombats 
transmitting  to  th«r  desoendants  those  qnaHtieB  whioh 

Sve  them  advantages  over  others  nf  tnor  kind.  To 
B  same  oatenry  belong  the  great  development  of  the 
canine  teeth  <»  the  males  of  many  species  which  do  not 
Qse  these  onans  m  procuring  their  food,  as  the  Apes, 
Swine,  Mnsk,  and  some  other  Deer,  task  of  the 
male  Narwhal,  the  antlers  of  Deer,  whitdi  are  present 
in  moet  cases  only  in  the  males,  and  the  usual  superior- 
ity in  sise  and  strength  of  the  horns  of  the  £widce. 
Other  secondary  sexual  oharaotere,  the  use  of  whidi  is 
not  so  obvious,  or  which  may  only  relate  to  ornament, 
are  the  presence  of  masses  or  tufts  of  long  hair  on 
different  parts  of  the  bod)^  aa  the  mane  of  the  male 
Lion  and  Bison,  the  beairai  of  some  Ruminants  and 
B«to  (as  TaphoxoM  nu/anopogon).  Monkeys,  and  of 


Man,  and  all  the  Tariations  of  ooloratiou  in  tjw  aexss, 
in  which^  as  a  general  rule,  the  adult  male  ia  daAor 
and  mofo  vividly  oolored  than  the  female.  Here  may 
also  be  mentioned  the  presenoe  or  t^e  greyer  develop- 
ment of  odoriferous  glands  in  the  male,  as  in  die  Musk 
Deer,  and  the  remarkable  i>erforatea  spur  with  its 
gland  and  duet,  so  like  the  poison  tooth  of  the  venom- 
ous swpents,  round  in  the  males  of  both  Ornitho- 
rAvne&Hi  and  Edudna,  the  use  of  whioh  is  at  present 
unknown. 

i'2ac0nto.— The  development  of  tJie  mammaliu 
OTtim,  and  the  ohanges  wnieh  the  various  piMMn^ 
times  and  organs  of  the  body  undergo  in 
tlie  process  of  growth,  are  too  intricate  sulyeota  to  be 
explained  without  entering  into  details  incompatible 
with  the  limits  of  this  article,  eepeoiaUy  as  thegr 
soaroely  differ,  exoepting  in  their  later  stages,  from 
those  of  other  vertebrates,  upon  whioh,  owin^  to  the 
greater  fatalities  these  present  for  examination  and 
study,  the  subject  has  oeen  more  fully  woriced  out 
There  are,  however,  uome  points  which  require  notice, 
as  peculiar  to  the  mammalian  class,  and  as  affording  at 
least  some  hints  upon  the  difficult  subject  of  tJie  amni- 
ties  and  dassification  oi  die  members  of  tiie  group. 

Thenouriahmentof  thefestusduringintrfr-uteiinelifh 
takes  plaoe  through  die  medinm  of  oertain  struotures, 
partiy  belon^ng  to  the  foetus  itself  and  paitiy  belong- 
ing to  the  inno*  parietes  of  the  uterus  of  the  parent 
These  in  thor  complete  form  constitute  the  oomplex 
o^an  oalled  the  **  placenta,"  which  serves  as  the  me- 
dium of  oonununication  between  the  mother  and  feetus, 
and  in  whioh  the  physiological  processes  that  ore  con- 
cerned in  the  nutrition  of  the  latter  take  plaoe ;  but, 
as  we  shall  see,  though  a  placenta,  in  the  usual  ao- 
oeptotion  of  the  term,  ia  peculiar  to  the  mammalian 
daas,  it  is  not  in  all  of  its  members  that  one  is  devel- 
oped. The  structures  to  which  we  shall  have  especially 
to  r^r  are  die  outer  tonio  of  the  ovum,  to  whioh, 
however  fiwmed,  the  term  "choricm"  is  oommonly 
applied,  and  two  sao-Uke  orjnns  oonneoted  with  the 
body  cavity  of  tlie  embiyo,  noth  formed  from  the 
splaodinio  meeohlast,  lined  by  a  Iver  of  the  hypoUast 
These  are  die  "  umbilieal  venole  ^  or  "  yolk  sao  "  and 
the  ''allantois." 

The  umbilical  vesicle  is  a  thin  membrane  indomng 
the  yolk,  wluoh  by  the  doubling  in  of  the  ventral  walls 
of  toe  eminyo,  becomes  gradually  formed  into  a  dis- 
tinct sac  external  to  the  body,  with  a  pedide  (the  om- 
phalo-enterio  duct)  by  which  for  a  time  a  communica- 
tion is  maintidned  between  its  cavity  and  the  intestinal 
canaL  In  the  walls  of  this  sao  Uoodvessels  twuphalo- 
mesendo  at  vitelline)  are  developed  in  oonnectiun  widi 
the  vascular  qvtem  of  the  embryo,  throiuh  whieh, 
either  by  their  oontact  with  the  outer  surrace  of  the 
walls  of  the  ovonij  or  by  the  absorption  througn  them 
of  the  oontents  of  the  yolk  sac,  the  nutriiiun  of  the 
embryo  in  the  lower  vertebrates  chiefly  takes  plaoe. 
In  mammals  the  umbilical  vesicle  playsacomparauvdy 
subordinate  part  in  the  nourishment  of  the  foetus,  its 
function  bdng  generally  superseded  by  the  alluotois. 

The  last-named  sac  oommeDoes  at  a  v^  early  jxiriod 
as  a  diverticulum  from  the  hinder  end  of  the  aliment 
ary  tract  of  the  embryo.  Its  proximal  portion  after* 
wards  becomes  the  nruuuy  Madder,  the  otmfaneted 
part  between  this  and  the  oavity  (tf  the  allantois  prc^NT 
eonstitatang  the  nraohns,  which  passes  out  of  the  bodr 
of  the  foetus  at  the  umbilicus  together  with  the  vitel- 
line duct  The  meaoblastio  tissue  of  the  walls  of  the 
allantois  soon  becomes  vascular ;  its  arteries  are  sup- 
plied with  fcetal  blood  by  the  two  hypogastric  branches 
of  the  iliacs,  or  main  divirions  of  the  abdominal  awta, 
and  the  blood  is  returned  by  venons  trunks  whioh  unite 
to  form  the  single  umbilical  vein  which  runs  to  the 
under  surfaoe  of  the  liver,  where,  part  of  it  joining  the 
portal  vein  and  part  entering  the  vena  cava  direcUf ,  it 
is  brought  to  tJie  heart  These  axe  the  vessels  whidi, 
with  tiimr  Bomna^i^  memlwaues,  eonstitate  the  vm- 
bilioal  oord,      medium  of  eommonioatiop  bat'  
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dfe  foetaB  and  the  plaoenta,  wkan  that  oi^an  is  iUUy' 
developed. 

The  nature  of  the  fistal  membranes  of  the  Mono- 
tremata  ia  not  known.  Id  the  Mantmialia  the  obser- 
vatiotts  made  many  years  ago  by  Profesaor  Owen, 
upon  the  development  of  the  Kangaroo,  have  recently 
been  confirmed  Dy  Dr.  H.  0.  Chapman,'  bat  foller 
investiKatjona  in  different  apeciefl  ana  at  different  stages 
are  stiO  much  to  be  desired.  As  far  as  is  known,  ap 
to  Uie  period  of  the  very  prematnie  birdi  of  tbeae 
animals  the  outer  oovenng  of  the  OTom  or  chorion  is 
free  from  tUU  and  not  adherent  to  the  utorine  walls, 
for,  though  fitting  into  the  folds  <^  the  lattor,  it  is 
perfectly  and  readuy  separable  in  its  entire  extent  from 
thran.  The  umbilical  vesicle  is  lanre,  vasoular,  and 
adherent  to  a  considerable  portion  of  the  chorion,  while 
the  allantois  is  relatively  smallj  and,  though  the  usual 
bloodvessels  c^n  he  traced  in  it,  it  does  not  appear  to 
contract  any  connection  with  t^e  chorion,  and  tiiero- 
fore  much  leas  with  the  walls  of  the  uterus,  of  such  a 
nature  as  to  oonstitnte  a  plaoenta.  While  in  the  uterus 
the  nourishment  of  the  fostos  seems  therefore  to  be 
derived  from  the  nmlnUoal  Tcatcle,  as  in  r^tiles  and 
birds,  rather  than  fttnn  the  uterine  walls  by  means  of 
the  allantoio  vessels,  as  in  the  higher  mammals.  The 
latter  yeesela  in  fact  play  even  a  much  leas  important 
part  in  the  development  of  these  animals,  not  only  than 
in  t^e  placental  mammals,  but  even  than  in  the  Sau- 
ropgida,  for  they  can  scarcely  have  the  respiratoiy 
friQction  assigned  them  in  that  ^up.  Pulmonary 
respiration  and  the  lacteal  secretion  of  the  mother 
very  early  supersede  all  other  methods  of  providing 
the  due  supply  both  of  oxygen  and  of  food  required 
for  the  development  and  growth  of  the  young  animal. 
In  this  sense  the  Marsupials  mav  be  looked  upon  as 
the  most  typically  "mammalian  of  the  whole  class. 
In  no  other  group  do  the  milk-secreting  glands  play 
such  an  important  part  in  providing  for  the  oontinuity 
of  the  race. 

In  the  third  primary  division  of  the  MammaUa,  tlie 
so-calted  PUtcenUdia^  the  umlulioal  vesicle  jienoraDy 
does  not  quite  unite  wit^  tbe  chorion,  and  disappears 
as  development  proceeds,  so  that  no  trace  of  it  can  be 
seen  in  the  membranes  of  an  advanced  embrvo  ;  but  it 
may  per^st  until  the  end  of  intra-uterine  life  as  a  dis- 
tinct sao  in  the  umbilical  cord,  or  lying  between  the 
sUantois  and  amnion.  The  disappearance  or  persist- 
enoe  of  the  umbilical  vedole  does  not,  according  to  our 
pesent  knowledge,  appear  to  be  correlated  with  a 
nighn  or  lower  general  grade  of  development,  as  might 
be  presupposed.  Il  is  stated  to  have  been  found  in 
Man  even  up  to  the  end  of  iotrarnterine  life,  ud  aUo 
in  the  Camivora,  while  in  the  VngvltUa  and  CWocea 
it  disappears  at  an  eariier  age.  In  many,  if  not  all,  of 
the  Rodentia,  InKctivora^  and  Chiropteraf  it  plays  a 
more  important  ^art,  becoming  adherent  to  a  consid- 
erable purt  of  the  inner  surface  of  the  chorion,  to  which 
it  conveys  bloodvessels,  although  villi  do  not  appear 
to  be  developed  from  the  surface  of  this  part,  as  they 
are  on  the  portion  of  the  chorion  supplied  by  the 
allantoic  vessels.  These  orders  thus  present  to  a  cer- 
tain extent  a  transitional  condition  from  the  Manu- 
pihls,  although  essentially  different,  in  posswnng  the 
structures  next  to  he  deaoribed. 

The  special  eharacteristao^the  whc^t^the  plaoen- 
tai  mammals  constituting  the  mijori^  of  the  dass,  is 
that  the  allantois  and  its  vessels  beoome  intimately 
Mended  with  a  smaller  or  greater  part  of  the  parietee 
of  the  ovum,  forming  a  structure  on  the  outer  surface 
of  which  villi  are  developed,  and  which,  penetrating 
into  corresponding  caviti^  of  the  "decidua,"  or  soft, 
vascular,  faypertrophied  lining  membrane  of  the  utems, 
constitutes  the  placenta.  This  organ  may  be  regaxded, 
as  Professor  Turner  says,  both  in  its  function  and  in 
the  relative  arrangement  of  its  constituent  textures,  as 
a  specially  modified  secreting  ghmd,  tlie  ducts  of  whit^ 
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are  represented  by  the  extremities  of  the  bloodvesselv 
of  the  fcBtal  system.  The  passage  of  material  froov 
the  maternal  to  the  fatal  system  oivesBels  is  not  a  nm- 
ple  percolation  or  diffunon  through  thdr  w^ls,  but  i» 
occasioned  Idt  the  aotion  of  a  U^erof  cells  derived  from 
the  maternal  or  uterine  structures,  and  interposed  be- 
tween the  bloodvessels  of  the  maternal  part  of  the 
plaoenta  and  those  of  the  villi  covering  tne  chorion, 
m  which  ik^  emfoiyonio  vessels  ramify. 

The  numennu  modificataons  in  the  details  of  the 
stnutnie  of  this  (ngan  reUte  to  inonaanf  the  absulH 
ing  capadty  of  the  vessels  of  the  bhonon,  and  are- 
brought  about  either  by  inerearing  the  complexity  of 
the  metal  villi  and  maternal  eiypts  over  a  limited  aieftr 
or  by  increanog  (be  area  of  toe  part  of  the  (^(moD 
covwed  by  the  placental  villi,  or  by  varions  oombina- 
tions  of  the  two  methods. 

The  first  class  of  variations  has  given  rise  to  a  dis- 
tinction into  two  prinmpal  kinds  of  plaoenta — (1)  rim* 
i;de  or  non-decidaate,  and  (2)  dedduate.  In  the  former 
UiefoMal  villi  an  received  into  oorreeponding  depres- 
sions of  the  maternal  surface,  from  which  at  ube  period 
of  partoriticm  th«y  an  smfdv  witlubawn.  Ui  thfr 
second  at  mom  oomi^ex  form  toe  relaticm  ia  more  in- 
timate, a  layer  of  greats  or  less  thickness  of  the  limng 
memraane  of  the  uterus,  called  *' decidua,"  becoming 
so  intimately  blended  with  the  chorion  as  to  form  part 
of  the  plaoenta  proper,  or  that  structure  which  is  cast 
off  as  a  solid  body  at  parturition.  In  other  words,  in 
the  one  ease  the  line  of  separation  between  the  pla- 
centa and  uterus  at  birth  takes  place  at  the  junction  of 
the  foetal  and  maternal  structureSj  in  the  other  through 
the  latter,  so  that  a  portion  of  tnem,  often  of  consid- 
erable thickness,  and  oontaining  highly  organized 
structures,  is  cast  off  with  the  former.  It  has  been 
thought  that  the  disdnotjon  between  these  two  fonu 
of  plaoentatioD  is  so  important  as  to  constitnte  a  suffi- 
dently  valid  basis  for  a  primary  division  of  the  f^ar 
cental  mammals  into  two  ^npe.  It  has,  however, 
been  shown  that  the  distinction  is  one  rather  of  degrae 
than  of  kind,  as  intermediate  conditions  may  exist, 
and  it  is  not  improbable  that  in  different  primary 
groups  the  simpler,  non*deridaate  form  may  nave  be- 
come developed  independently  into  one  or  other  of 
the  more  comt)lex  kinds. 

Apart  from  its  intimate  stmcture,  the  plaoenta  may 
be  met  with  of  veiy  vuied  general  form.  It  may  con- 
sist of  villi  scattered  more  or  less  re^ulariy  over  die 
greater  part  of  the  BBr&oe  of  the  chorion,  the  two  ex- 
traxtiries  or  poles  being  usually  mon  or  leas  ban 
Tim  fohn  is  called  the"diffu8ed  placenta."  It  is 
probably  a  primitive  condition,  from  which  most  of 
the  others  are  derived,  although  its  existence  must 
presuppose  the  absence  of  the  umbilical  veeide  as  a 
constituent  of  the  ohorionio  wall  It  is  found  at  pres- 
ent in  the  Mania  among  Edentates,  the  Cetacea, 
Strmia^  the  Perissodaotyle  Ungulates,  and  the  Ounels, 
Pigs,  and  Chevrotains  among  the  Artiodai^yles. 
Such  plaoentsB  are  always  non-dedduate.  In  the  true 
Ruminants  or  Peeora,  among  the  Artiodactyle  Ungu- 
lates, the  villi  are  aggregated  in  massed  called 
oo^ledons,  with  bare  spaoesbetween.  Such  a  pUoen- 
tataon  is  caHed  "jtofyootyledonai^."  Ia  another 
modifieatioa  the  villi  an  collected  m  a  more  or  less 
broad  band  endnling  the  <diorifm,  leaving  a  very  large 
portion  of  the  two  poles  bare,  consritntiiiig  Ae  "lonary 
plaoenta,"  characteristic  of  Ccmtwora,  and  also  occur- 
ring in  the  Elephant,  Hyrax,  and  Orwcteroput.  The 
fact  of  the  form  of  the  plaomta  of  these  three  last- 
named  animals  agreeing  together,  and  with  that  of 
the  CcBmiootx^,  does  not,  nowever,  neoesdtato  the 
ascription  of  soologic^  affinities,  as  the  plaoente  of  the 
Camivora  has  been  shown  to  be  at  first  disooidaJ,  and 
to  become  zonaiy  by  spreading  round  the  oh<mon  in 
the  course  of  devdopment  In  the  oUier  oases,  al- 
though it  must  be  admitted  that  the  eariv  stages  have 
not  been  wdl  observed,  it  is  quite  prpfaaUe  that  itmay 
be  derived  fitmi  adiffnnd  plaoraita,  in  whioh  the  ftstal 
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tQU  b*ye  disappeared  fimm  a  larger  space  than  osnal 
<^  the  two  polea  of  the  ovum. 

In  another  form  one  pole  only  of  the  ohoiion  is  non- 
-nainilar,  the  placenta  aasaming  a  dome  or  bell  shape, 
as  in  the  LerauiB  and  the  Slotnk  The  tranjution  from 
•this,  hy  the  gradual  restriction  of  the  rasonlar  area,  is 
■«a97  to  the  oval  or  disooidal  fi>rm  of  placenta  of  the 
Anteaters,  Armadillos,  and  Primate*.  The  dieooidal 
iplaoenta  of  the  Rodents,  InsecAivores,  and  Chiroptero^ 
though  shoving  so  muoh  supezfioial  resemblanoe  to 
that  of  the  last-named  order  as  to  have  caosed  them 
formerly  to  be  associated  in  one  primary  group,  is  now 
known  to  be  developed  in  another  manner^  not  by  the 
•oonoentration  of  villi  from  a  difinsed  to  a  limited  area, 
but  by  r^umng  the  area  to  wluoh  it  was  originally  r»- 
«trioted  in  consequence  of  the  large  snrfiuM  of  chorion 
occupied,  as  before  mentioned,  by  the  umlrilioal  vesicle. 
To  compensate  for  the  smallness  of  the  area,  the  com- 
plex or  deddoate  structure  has  been  developed.  We 
may  conclude  thaL  although  the  characters  and 
arrangement  of  the  foetal  structures  majr  not  have  that 
extreme  importance  which  has  been  attributed  to  them 
foy  some  zoologists,  they  will  form,*  especially  when 
more  completely  understood,  valuable  ai<u  in  the  study 
of  the  menial  affiuitiflB  and  evolutwn  of  the  Mam- 
malia.* 

CLASSmOATEON  OF  THE  MAMMATJA 

Ab  stated  at  the  oommenoement  of  this  arUcle,  the 
mammalian  class,  as  at  f^eeent  known  either  by  exist- 
ing or  extinct  forms,  is  completely  isolated  jrom  all 
other  groups  of  the  animal  kingdom,  but  it  ia  impos- 
sible to  refrun  from  speculating  as  to  its  origin  and 
nearest  affinities.  In  arranging  the  classes  oi  verte- 
brates in  a  linear  series  it  is  customary  to  place  them 
in  the  following  order — Pisces.  Amphibm,  ReptSia, 
AvOt  Mcanmcuia — an  order  which  may  possibly  indi- 
cate the  relative  degree  of  elevation  to  which  the  most 
-oomidetely  devdoped  members  of  each  class  attain, 
though  il  would  be  a  great  mistake  to  sujipose  t^at 
fluch  an  aTTaDKementezpre8se&  the  true  relationship  of 
one  to  the  otner,  and  still  less  must  it  be  ima^ned 
that  in  the  process  of  evolution  any  of  the  higher 
•chsses  an  neoessaiily  derived  dire<^  from  those 
nearest  below  them  m  this  serial  arrangement  On 
the  contruy,  some  arguments  recently  set  forth  by 
Professor  Hiudey*  point  very  strongh^  to  the  condnsion 
that,  in  looking  among  vertebrates  for  the  progenitora 
of  the  MammaUa,  we  must  pass  over  all  known  forms 
of  birds  and  reptiles,  and  go  straight  down  to  the 
AmphSmi.  Id  addition  to  the  characters  derived  from 
-the  conformation  of  the  pelvis  upon  which  the  argu- 
ment is  pritnariljr  baaed,  the  following  reasons  an  given 
fbr  this  conclusion: —  The  Ampf^na  are  the  only 
air^bnathiog  VerUbrata  which,  like  mammals,  have  a 
•dieondylian  sknll.  It  is  only  in  their  that  Uie  articu- 
lar element  of  the  mandibular  arch  remains  cartilagi- 
nous, while  the  quadrato  ossification  is  small,  and  the 
sqnamoeal  extonos  down  over  it  to  the  osseous  elements 
of  the  mandible,  thus  affording  an  easy  tranaition  to  the 
mammalian  condition  of  those  parts.  The  pectoral 
arch  of  the  Monotremes  is  as  much  amphibian  as  it  is 
flaoroptddian ;  the  carpus  and  the  tarsus  of  all  Saurop- 
sida.  except  the  Chdotna,  are  modified  away  from  the 
Urodele  type,  while  those  of  the  mammal  are  directly 
ndndUe  to  it  Rnally,  the  Act  that  in  all  Sauiy^fwida 
it  is  a  right  aortic  arch  which  is  the  main  conduit  of 
■arterial  blood  leaving  the  heart,  while  in  mammals  it 
is  a  le^  aortic  arch  which  performs  this  office,  is  a  great 
Bhimbfinfl^Uock  in  the  way  of  the  derivation  or  die 
ManimaJm  from  any  of  the  Sattropsida.  But,  if  we 
■suppose  the  earliest  forms  of  both  (he  MammaUa 

1  For  K  ftall  npoafUoa  of  the  piewnt  atatc  of  knowledge  on 
■this  subject.  Me  the  varioDa  memoln  of  PrpfeBsor  Tamer,  uid 
■maeUUir  F.  H.  BaUbnr^  TVvrtte  m  Om^fanUm  Emtnology, 
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and  the  Sauroptida  tohave  hadaoommonAmpfailnaa 
origin,  there  is  no  difficulty  in  the  supposition  that, 
from  the  first,  it  was  a  left  aortic  arcn  in  the  one 
series,  and  the  eorresponding  right  aortic  aroh  in  the 
olAer,  which  became  the  predominant  feeder  of  the 
arterial  a^tem." 

There  is  so  much  in  common  between  the  very  aber- 
rant Monotnmes,  upon  the  structore  of  which  the 
above  conclusions  are  mainly  based,  and  all  other 
known  mammals  ihat  we  cannot  but  suppose  they  are 
derived,  perhaps  al  some  remote  period,  from  one 
stock,  some  of  the  predominating  characters  of  whi<^ 
survive  in  the  existing  Monotremee,  though  lost  in 
most  other  members  of  the  class.  These  'HProtothe- 
ria,"  as  Professor  Huxley  terms  them,  have  in  thdr 
turn  probably  been  derived  from  the  same  source  as 
that  in  which  the  existing  Amphibia  on  the  one  hand 
and  the  Sauroptida  on  the  other  have  had  their 
origin.  The  great  divisions  of  the  Vertebmta  may  be 
looked  upon  therefore  as  parallel,  or  rather  diver^g 
groups,  each  tending  towards  its  own  specualization, 
not  in  any  way  in  die  light  of  ancestor  and  descendant 
No  further  advance  of  the  Saurojmidian  type,  which 
has  reaehed  its  highest  perfection  in  the  modem 
volant  Inrds,  would  bring  it  nearer  to  the  lintinmalifcn 
oxganiiation. 

Beatrioting  oniselves  now  to  the  daas  of  mammali, 
as  differentiated  from  other  vertelnrates,  it  will  be  un- 
necessaiy  to  repeat  the  oft-told  history  <3£  tile  various 
attempts  to  express  the  prevailing  knowledge  of  thdr 
structure  and  affinities  in  a  systematic  manner  called  e 
classification.  The  systems  of  Bay,  Linnasus,  CuvieTt 
Owen,  Milne-fldwaras,  Huxlev,  and  others  mark  suc- 
cessive epochs  of  that  knowledge.  A  perfect  arrange- 
mfAit  of  any  group  of  animals  can  only  be  obtained 
simultaneousty  with  a  perfect  knowledge  of  their 
Btntctun  and  life  history,  and  from  this,  it  need  scarcely 
be  said,  we  an  still  vary  fiur  removed.  If,  as  was 
meily  the  case,  olaarifieati<HiB  could  be  confined  to  ex- 
isting 8j>ecieB,  the  woric  would  be  fiur  less  difficult.  By 
the  extinction  of  intermediate  forms  the  Borviving 
groups  have  mostly  come  to  be  much  isolated,  and 
their  limits  can  be  readily  determined  and  defined.  The 
discovery  of  extinct  species,  which  appears  to  be  taldng 
place  at  a  constantly  inraeaong  rate,  is  by  degreee 
breaking  down  these  boundaries,  and  making  defini- 
tions impossible,  though  at  the  same  time  it  is  throwing 
much  light  upon  the  affinities  and  prolmble  origin 
many  groups  now  widely  separated.  A  aonroe  of  diffi- 
culty, and  perhaps  errw,  which  this  advancing  knowl- 
edge has  introduoad,  arises  from  the  necessity  of  de- 
termining die  pomtion  and  relation  of  so  many  fomu 
b^  the  bones  and  teeth  alone,  without  any  hope  of  de> 
nving  ud  from  all  those  other  straotures  of  which  we 
avail  ourselves  in  the  case  of  recent  animals.  I^ese 
considerations  will  show  that  any  classification  advanced 
at  present  must  be  r^jarded  as  provisional.  There 
are,  however,  some  ^positions  which  seem  to  be  so  finnly 
established  that  it  is  very  unlikely  that  we  shall  be  dis- 
lodged from  them  hv  any  further  increase  of  kno\ri- 
edge,  and  which  we  should  carefully  distinguish  from 
others  which  are  acknowledged  to  be  doubtful,  and 
adopted  rather  for  convenience,  owing  to  the  necessitj 
of  having  some  aimugement,  than  as  repreeentiiig  un- 
impeaohaue  truth. 

One  of  the  most  eoliain  and  fundamental  points  ia 
the  classification  of  the  MammaUd  is,  that 
all  the  animals  nowcomposingdie  class  can  ^^"yjESt 
be  grouped  primarily  in  three  natural  di-  d^UnS, 
visions,  which,  presenting  veiy  marked  dif- 
ferentiating clutiacteiB,  and  having  no  existing,  or  yet 
certainly  demonstnted  extinct,  intermediate  or  taraiud- 
tional  forms,  may  be  considered  as  subclasses  of  equal 
value,  taxonomically  speaking,  though  very  different 
in  the  nombera  and  importance  of  the  animals  at 
present  oompoaing  them.  These  three  ^u|m  tue  oflen 
oaUed  the  names  orinnally  propoeM  for  Uiem  fay 
De  Bbunville— (1)  <>rwSAm2e^pAia,  (2)  IHdelpkia,  (S) 
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Manode^Ma^—ihe  fixst  being  eqiiiTakiit  to  the  order 
MonotranatOy  the  Beoond  to  the  ManupiaUa,  and  the 
third  including  all  the  remMoing  membem  of  the  olaas. 
Although  aotual  palasontological  proof  is  wanting, 
there  is  mooh  reason  to  believe  that  each  of  these,  as 
now  existing,  axe  snrvivorB  of  disUnct  branches  to 
whiofa  the  earliest  fonns  of  mainmalH  have  soooeasirely 

E'TeDiise,  and  forwfaioh  hroothetioal  iKancthes  Huxley 
IB  propoaed  iha  nanua  of  iVotoiheria,  Meuahiena^  and 
JWMna\  names  which,  beiiwiarleHB  open  to  ottJeotaon 
than  Uioee  of  BlainvUle,  we  wall  here  use  as  eqiUTft* 
lents  fur  the  latter. 
The  charactere  of  the  i¥ototA«r«i  can  only  be  dft* 
duoed  from  the  two  existiDg  families,  as 
hitherto  no  extinct  animals  which  can  be 
referred  to  other  divisions  of  this  remark- 
able and  weil-oharaetorized  g^np  have  been  discov- 
ered, llicse  two  isolated  forms,  in  many  respects 
widely  dissimilar,  j^et  having  numerous  common  ehar- 
aotur.'S  whidi  umto  them  together  and  distinguish 
them  from  Uie  rest  of  (he  ifammafia,  an  the  Qnor 
thorkynduda  and  the  -B^ubudot  boUi  restruted  in 
Uuar  mographieal  range  to  the  Australian  r^on  of 
the  globe.   Taken  altogether  they  represent  the  lowest 

rof  evolution  of  the  mammalian  class,  and  most  of 
iharaoteis  in  which  they  differ  from  Uie  other  two 
snbdosses  tendto  connect  tnem  wilh  the  inferior  verto- 
brates,  tht  Sauropnda  and  Amphibia;  for,  though 
the  name  Omithoaefyhia  owes  its  origin  to  the  resem- 
bbmoe  of  the  structure  of  the  female  reproductive 
organfi  to  those  of  Inids,  there  is  nothing  especially 
Inrd-like  about  them. 

Their  prindpal  disdnetive  characters  are  these.  The 
(nun  has  a  veir  large  anterior  commissiue,  and  a  very 
■DiaU  corpus  oallosnm,  anmng  exactlv  in  this  resptot 
wiUi  the  next  group.  The  cerebral  nemispheres,  in 
BdUdita  at  leai^are  well  develo[)ed  and  cottVokit«d 
<m  the  sarfiww.  The  auditory  oesit^  present  a  low 
Dade  of  ^evelopmoDt,  the  nudleus  bung  veiy  large, 
tbe  incus  small,  and  the  stapes  oolumellubtm. ,  They 
have  no  true  teeth,  though  the  Jaws  of  OmiAorJii/n- 
ehw  are  provided  with  hornypn>dnctions,  which  funo- 
tionally  supply  their  pUce.   Tne  coimmnd  bone  is  com- 

C,  and  articulates  with  the  sternum,  and  there  is  a. 
"int«rclavicl«"  or  epistemnm  in  front  of  the 
stemum*  ud  oonneotiug  it  with  the  davides.  Tha« 
an  also  "epipobiQ"  bones.  The  ovidoots  (not  differ- 
entiated into  uterine  and  Fsllopian  porUons)  are  oom- 
pletdy  distinot,  ud  open  as  in  oviparous  vertebrates 
separately  into  a  oloaoal  chamber,  and  there  is  no  dis- 
tinot vagina.  The  testes  of  the  male  sn  abdominal  in 
position  throughout  life,  and  the  vasa  deferentia  open 
into  the  doaca,  not  into  a  distinct  urethral  passage. 
The  penis,  attached  to  the  ventral  wall  of  the  cloaca, 
IS  perforated  by  a  canal  in  the  greater  part  of  its  length, 
but  not  at  the  base,  which  is  open  as  in  reptiles  and 
those  birds  which  have  such  an  organ,  and  twonght 
only  temporarily  in  oontaotwith  the  termination  of  the 
vasa  deferentia,  so  as  to  form  a  seminal  urethra  when 
nqjoiied,  but  never  transmits  the  urinary  seorecion. 
This  condition  is  a  distinct  advanoe  on  that  of  the 
Scatroptida  in  the  direction  of  the  more  oompleto'  de- 
velopment of  these  parts  in  most  of  the  other  Mam- 
malia.  The  ureters  do  not  open  into  the  bladder,  but 
behind  it  into  the  dorsal  wall  of  the  genito-urinary 
passage.  The  mammary  glands  have  no  mstinct  nipple, 
out  pour  out  their  secretion  through  numerous  aper- 
cnrea  in  the  skin.  The  early  8ti^;es  of  the  develop- 
ment of  the  voung  are  not  yet  fuUy  known,  but  they 
are  produoea  in  a  voy  mdimentaiy  ooniUtion,  and 
appear  never  to  be  nourished  fay  means  an  allantoic 
placenta. 

The  JfooMena  or  Diddj^ia  are  represented 
MMBtheiim.  PTBs^t  h^  numerous  spedes,  presenting 
great  diversities  of  general  wpearance, 
structure,  and  haUts,  although  all  unitea  many 
•sientaal  anatomical  and  physuMopcat  oharaetwrs,  whidit 


taken  altogetlier,  give  them  an  intermediate  posltioifc 
between  the  Broto^eria  and  the  EutKaia.  In  the 
structure  of  the  brain  and  the  presence  of  ^pipubio- 
bones  they  agree  with  the  former,  while  in  the  struo* 
ture  of  the  ear  bones  and  the  shoulder  girdle  and  the 
presence  of  teataon  the  nuunmaiy  glands  theyreeemtde- 
the  latter,  the  reproductive  oi;gans  belonging  to  neither 
one  nor  the  other  type,  bat  premting  a  S|Mdai  diar- 
aeter  representing  an  intermediate  ^ade  of  develop- 
ment. The  nretora  open  into  the  base  of  the  bladdw. 
Hie  oviducts  are  cUfferenliated  into  uterine  and  Vt^- 
lopian  portions,  uid  open  into  a  long  and  distinct 
Tsgina,  quite  separate  fiom  the  cystic  urethra.  The- 
penis  is  large^ut  its  crura  are  notdirectiy  attached  to- 
the  isohia.  The  spongv  bod^  has  a  large  bifurcated, 
bulb.  The  young  are  oom  in  an  exceedingly  rudi- 
mentary condition,  and  are  never  nourished  b^  means- 
of  an  imantoio  placenta,  but  are  transferred  to  the- 
nipple  of  the  mother,  to  which  they  remain  firmlv 
attached  for  a  considerable  time,  nourished  by  the  milk. 
iiyeoted  into  the  mouth  by  comm«ssion  of  the  musde 
covering  the  mammary  gland.  Tbev  are  therefbre,  as- 
pnvions^  remarked  (see  p.  372).  the  most  tyiHoaUy 
mammalian  of  the  whole  dass.  The  nipples  an  nearly 
always  concealed  in  a  fold  of  the  abdominal  integument 
or  "pouch  "  (manupium)  whidi  serves  to  supjwrt  and. 
protect  the  young  in  their  early  helpless  condition.  The 
existing  spedes  of  this  group  are  entirely  confined  to 
the  AuBtnlian  re^on  and  the  American  continent, 
though  in  former  times  tiie/  had  a  more  extended  geo- 
graphical range.  Tbe  earliest  mammals  hitherto  ois- 
oovered  appeaT(a8  faras  the  soanty  evidence  at  presenb 
obtainable  permits  any  such  condnnon  to  be  hasarded)- 
to  have  belonged  to  tlus  although  it  is  ressonaUe 
to  condnde  that  I^rotothena  (unless  upon  the  improb* 
able  supposition  that  the  existing  forms  have  resultel- 
from  a  VrooesB  of  degndation),  uid  perhaps  Buthmor 
wen  their  contemporaries  far  back  in  the  Mesosoie 
sge. 

The  Sutheria.  Monoddphm^  or  "placental  mam- 
mab  "  (so  called  because  the  foetus  is  alwm  waOMik. 
nourished  while  within  the  uterus  of  the 
mother  by  means  of  an  allantoic  plaoenta)  include  afe 
present  by  far  -the  greater  proportion  of  the  class.. 
While  theaurvivois  of  the  ouw  groups  have  proba- 
bly been  for  a  long  time  in  a  stationary  conoitioD^ 
these  have,  as  thue  is  already  good  evidence  to  shov 
throughout  all  the  Tertiary  geological  age,  and  by  in- 
ference for  some  time  heron,  been  mwtiplying  in 
numbers  and  variations  of  form,  and  attaining  hij^hsr 
stages  of  devebpment  and  spedalisation  in  vanono- 
directions.  They  oonsequentiy  exhibit  far  greater  di- 
versity of  external  or  adaptive  modification  than  is  met 
with  in  either  of  the  ouier  snbdasses, — stune  bdnK 
fitted  to  live  as  exdudvely  in  the  water  as  fishes,  ami 
others  to  emulate  the  aerial  fiight  of  birds. 

To  facilitate  the  study  of  the  diffennt  component 
members  of  this  lar^  groups  it  is  usual  to  separata 
them  into  oertun  divuiims  which  are  called  "  ordera." 
In  the  main  lookigistH  an  now  <^  accord  as  to  the  general 
number  and  limits  of  these  divisions  among  the  esisfr 
ing  forms,  but  the  affinities  and-  rdationanips  of  th* 
oilers  to  one  another  an  far  frmn  bemg  understood, 
and  then  an  very  many  eztinot  finms  already  disoor* 
ered  which  do  not  fit  at  all  satisfiutorily  into  any  of  the 
orders  as  commonly  defined. 

Commendng  with  the  most  earily  distinguished,  wft 
may  first  separate  a  group  called  Edentata,  composed 
of  8ev<ffal  very  distinct  forms,  the  Sloths,  Anteatenk 
and  Armadillos,  whidi  under  ^reat  modifications  w 
characters  of  limbs  and  digestive  organs,  as  well  ss 
halnta  of  tife,  have  just  raougfa  in  common  to  make  ^ 
probable  that  they  are  tiie  very  spedalised  mrnvom 
of  an  ancient  group,  most  of  the  members  of  lAidi  an 
extinct,  but  which  the  researdies  of  palssoutcdo^  havft 
not  yei  revealed  to  us.  The  oharactem  of  then- 
hral,  dental,  and  in  many  cases  of  thdr  nsproductive 
Dtfans  show  an  infbrior  grade  of  (nsaniaation  to  thati 
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of  tiie  KAunBij  of  die  mbdMi.  The  next  order, 
about  toe  Umita  of  whioh  there  is  no  diffioolt;^,  is  Uie 
SAmtMf  aqtiatio  TwetaUe^aUng  animals,  mth  oom- 
]deto  absenoo  of  hinof  limhe,  and  lo^  oerebnd  organisa- 
turn,— npresented  in  our  present  state  of  knowledge 
hy  oat  two  existing  genera,  the  Dugongs  and  Mana- 
tees, and  by  a  few  exdnot  forms,  which,  though  ap- 
pnaching  a  more  generalised  mammalian  type,  show 
no  speoal  chtfracten  allying  them  to  any  of  the  other 
orders.  Another  equally  well-marked  and  equally  iso- 
Uted,  though  far  more  numerously  represented  and 
diTenified  order,  is  that  of  the  Cetacea,  composed  of 
the  various  forms  of  WhalesL  Dolphins,  and  Porpoises. 
In  acfoatio  halrits,  external  ndi-like  form,  ud  aMence 
<^  land  limbs  they  resemble  the  last,  though  in  all 
other  oharaoteis  they  are  as  widely  removed  as  are  any 
two  orders  among  the  Euthena.  The  association 
oystematists  of  the  Cetae«a  and  Sirenia  in  one  group 
<mn  only  be  made  either  in  ij^orance  of  thmr  true 
structure,  or  in  an  avowedly  arafidal  ^^tem. 

All  the  renuuning  orders  are  more  neariy  allied 
together,  the  steps  by  which  the^  have  become  modi- 
fied from  one  general  t^pe  bein^  in  most  cases  not  dif- 
fionlt  to  reidize.  Their  dentition  eepedallv,  however 
diversified  in  detul,  always  responds  to  the  formula 
already  described  (see  p.  356) ;  and,  although  the  ex- 
isdng  £»rms  are  raoken  ap  into  groaps  in  most  cases 
easy  of  definition,  the  discoveries  already  made  in 
palfeontology  have  in  great  measure  filled  up  the  gaps 
between  them. 

Very  isolated  among  existang  Ewtheria  are  the  two 
qiwdes  of  £lephant  oonsUtuting  the  order  called  iVo> 
hotddea.  These,  however,  are  now  known  to  be  the 
anrvivon  of  a  laige  series  of  umilar  animals,  Mam- 
moths, Mastodons,  and  Dinoiheriay  which  as  we  pass 
bat^wardfl  in  time  gradually  assume  a  more  ordinary 
or  generalized  type ;  and  the  intorval  which  was  lately 
snppoeed  to  exist  between  even  these  and  the  rest 
of  the  class  is  partially  bridged  over  bf  the  dis- 
ecmny  in  Amerioan  Eooene  and  eariy  Miocene  for- 
naUoui  of  the  pgantic  Ditineerata^  evKlently  offshoots 
of  the  great  group  of  h(K>fed  animals,  or  Vntptr 
lata,  represented  in  the  actual  fauna  the  Horses, 
Rhinoceroses,  Tapirs,  Swine,  and  Ruminants.  Almost 
as  isolated  as  the  pFtAotdaka  among  existittg  mam- 
mals are  the  few  smalt  species  oonstitutiM  the  genu* 
Byrax^  and  in  their  case  palaeontology  afiords  no  help 
at  present,  and  therefore^  pending  further  dtsooveriea, 
it  has  been  thought  advisable  in  most  recent  systems 
to  give  them  the  honor  of  an  order  to  fhemselve& 
unoer  the  name  of  Hyraeaidea.  But  the  number  of 
extinct  forms  already  known  allied  to  the  Ungulatai 
hot  not  coming  under  the  didnition  of  «ther  of  the 
two  groups  {Artiodaetyla  and  I^rinodaetiila)  under 
lihof^  all  existing  species  range  themselves,  is  so  great 
di^  either  many  new  orders  must  be  made  for  th«r 
leception  or  the  definition  of  the  <^  order  UnguUtia  ao 
ftr  extended  as  to  reonve  them  all,  in  which  case  both 
Pivboaddea  and  R/raeoidea  mif^ht  be  indnded  within 
H.  Asun  the  Rodentioy^  or  gnawing  animals— Rabbits, 
Bats,  Squirrels.  Porcupines,  Beavers,  eto. — an,  if  we 
look  only  at  the  present  state  of  the  class,  most  isolated. 
No  one  can  doubt  what  is  meant  by  a  Rodent  animal, 
or  haVe  any  difficulty  about  defining  it  clearly,  at  least 
by  its  dental  <diaracters;  yet  our  definitions  Ineak 
down  before  the  eztinrt  South  Am^ean  Mmothe- 
f-Aim,  half  Bodent  and  half  Ungulate,  iriiidi  leads  by 
an  easy  trauntion  to  the  still  more  tauly  Ungolate 
Toxodon,  for  Uw  reception  whicli  a  distinot  order 
(  Tkaodontia)  has  bem  proposed.  The  Intectivora  and 
the  CarvMora  tgun  are  at  present  quite  distinct 
orders,  bnt  Ihey  mei|:e  into  one  another  through  fbssil 
forms,  and  are  especuUy  connected  by  the  large  group 
<^  primitive  (^mitbora,  so  abundantly  represented  in 
the  Sooene  depodts  both  of  America  and  Enrope,  to 
Cope  has  nven  the  name  of  Oreodomta.  The 
transition  from  the  Insectivoree  to  the-Lemnrs  is  not 
gnat,  and,  stnnge  to  say*  however  different  they  now 


appear,  the  eariy  fbnns  of  Lemurs  are  not  easily  di»- 
tingdaied  from  the  primitiTe  Ungulates.  The  Bate 

or  i7Acrop<era  an  alhed  to  the.inwrtwwm  in  all  diar- 
acters  bat  the  extraordinary  modification  of  their  ante- 
rior extnmities  into  winn,  bnt  this,  like  the  want  of 
the  hind  limbs  in  the  Getacea  and  Svtaiia.  makes 
such  a  clear  distinction  between  them  and  ail  other 
mammals  that,  in  the  absence  of  any  knowledge  of  in- 
termediate or  transitional  forma,  they  can  be  perfectiy 
separated,  and  form  as  well-defined  an  order  as  any  in 
the  class.  Lastly,  we  have  the  important  and  well- ' 
diancteriied  group,  called  BrimaUty  including  all  the 
Monkeys  and  Han,  and  the  question  is  not  yet  solved 
ss  to  how  and  throogfa  what  forms  it  is  linked  on  te 
the  other  gronpL  It  is  commonly  assumed  that  the 
Lemurs  an  nothing  more  than  inferior  IMauOa.  but 
the  interval  between  them  in  the  actual  &ana  of  the 
worid  is  vei^  great,  and  our  knowledge  of  numerous 
extinct  species  recently  discovered  in  America,  aaid  to 
be  intermediate  in  ohancten,  is  not  yet  sufficiently 
perfect  to  enUde  ns  to  finm  a  definite  opinion  npoo 
the  subject. 

The  aistinctive  characters  of  the  generally  reoognixed 
orders  of  mammabi^  with  an  aoeonnt  of  thiair  sobdivi- 
siiHis  and  the  prinnpat  ibmu  eontauied  in  each,  vill  be 
given  fuither  on. 

GEOORAPHIOAL  DISTRIBUTION  OF 

MAMMATJA 

llie  existing  spedes  of  fbw  classes  of  the  animal 
kingdom  are  better  known  than  those  of  the  Mam- 
malia^ and,  owing  to  the  comparatively  limited  meth- 
ods of  locomotion  or  transport  which  most  of  them  pos> 
sees,  the  area  of  distribution  ofeadispeinea  is  moreaefi* 
nite  and  restricted  than  in  some  other  chums.  In  the 
articles  BiHDS  and  DmUBcnoH  the  various  regione 
into  which  ntfturalistshave  divided  the  earth's  surtaoe, 
according  to  the  preruling  characters  of  its  animal  in- 
habitants, have  been  described,  and  in  the  latter  the 
main  facts  connected  with  the  distribution  of  mammal* 
have  been  treated  o£  In  the  acoonnt  of  each  group  con- 
tained in  the  preeent  article  the  particular  cinnmstanoes 
relation  to  its  geographical  range  will  be  mentioned. 
Then  IS  little  therefore  needea  here,  except  a  brief 
summary  of  the  most  important  fiute  relating  to  tluft 
interesting  subject 

As  regiffds  tneir  distribution  over  the  sorfkoe  of  the 
earth,  mammals  may  be  divided  into  three  gronpe 
according  to  th«r  principal  methods  of  looomotioiH- 
(1)  aerial,  (2)  aquatic,  and  (3)  terrestrial 

1.  Aenal  Mammah. — ^Tnis  group  onl^oominises  the 
animals  oompomng  the  single  order  Chro^en^  whid 
differ  from  all  other  mammals  in  the  fit^  . 
that  their  prindpal  means  of  transport  from  «j.JtrI!g 
plaiDe  to  plaoe  is  \a  aerial  flight,  as  in  the 
m^joritv  of  birds  and  insects.  Bnwd  expanses  of  water, 
which  form  natural  barriers  to  the  spread  of  terrestrial 
mammals,  an  therefore  no  obstacles  to  their  distribu- 
tion ;  accordingly  we  find  the  general  role  that  mam- 
mals an  not  inulntants  of  oceanic  islands  modified  in 
their  case.  But  even  in  this  groups  notwithstanding 
their  exoeptional  powers  of  looomotion,  diffiannt  tp^ 
des,  genera,  and  mniliea  inhaUt  vecy  ddnite  anai. 
Each  loc^o^oal  region  of  the  earth  has  Its  charaeten^ 
tioBata;anddkoeeoftfaeNewWoildaadofthe  Old 
Worid  an,  with  renr  ftv  exoeptione,  quite  diitiDet, 
This  ^eot  will  be  mm  fblly  teeated  of  nader  the 
order  Chinntercu 

2.  Agvatie  JKunmali;— Many  mammals  grouped 
for  the  preeent  purpose  as  terrsstna!  pass  a  great  por^ 
tion  of  their  lives  in  tntwks,  lakes,  ot  nvers,  . 
and,  being  dependent  upon  such  waters  for  |f^»^i^ 
obtaining  their  subsistrnMe,  an  necessarily 
confined  to  "Uieir  vidnity ;  but  the  truly  aquatio  mam- 
mids,  or  those  living  constantly  in  the  water,  ana  nn- 
abk  to  move  thdr  quartan  frwt  place  tei>laee  bgrUiuU 
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ue  the  orders  Cetaaea  and  Simdot  with  which  wty 
also  be  grouped  UusSeala,  fonwng  the  Hnniped  diviaum 
<^  the  order  Camivora. 

For  the  marioe  Ceta4xa,  animals  mostly  of  large  rise 
and  endowed  with  powom  of  rapid  locomotion,  there 
are  obviously  no  barriers  to  unirersal  distribution  over 
the  surface  of  the  earth  covered  by  sea,  except 
tuch  as  are  interposed  by  onoongenial  temperature  or 
absence  of  suitable  food.  NevertJideaB  it  was  thought 
acune  :^ean  ago  thiA  the  fact  d  a  Whale  or  a  Dolphin 
■Ofloomng  in  a  sea  distant  from  th^t  in  whkih  it  had 
usaally  been  found  was  suffident  juatifioataon  for  iwn- 
ddering  it  as  a  distinct  speoes  and  impodng  a  new 
name  u^n  it.  Thoe  are  now,  however,  so  many  oases 
known  in  whidk  Cetaceans  frtnn  the  northern  and 
southeni  seas,  from  tho  Atlantic  and  the  Pacific  Oceans, 
present  absolutely  no  distingnishing  external  or  ana- 
tomical characters  upon  which  specific  determination 
can  be  based  that  the  opposite  view  is  gaining  ground ; 
and,  as  some  species  are  undoubtedly  very  widely  dis- 
tributed, almost  cosmopolitan  in  fact,  there  seems  little 
reason  why  many  others  should  not  be  included  in  t^e 
same  category.  The  evidence  is  saris&ctoiy  enough 
in  those  cases  in  whidi  the  intennediate  regions  are 
inhabited  b^  the  same  forms,  the  cases  of  "continuous 
areas  "  of  oistribution.  In  those  in  which  the  areas 
of  distribution  are  apparently  disoonrinuous,  there  may 
be  more  room  for  doubt ;  but  it  must  not  he  forgotten 
that  the  negative  evidence  is  here  of  mudi  lois  value 
than  in  the  oase  of  land  animals,  as  the  existenoe  of 
Cetaceans  in  any  particular  part  of  the  ocean  is  most 
eauly  overiooked.  The  great  Sperm  Whale  (Phyteter 
maaroc^halu$)  is  known  to  be  almost  cosmopolitan,  in- 
hatnting  or  passing  tbiongh  all  the  tropicaT  and  tem- 
perate seas,  although  not  foand  near  either  pole.  At 
least  three  of  the  weU-known  spedes  of  Rorqual  {£a^ 
(moptera)  of  the  British  coasts  ue  represented  in  the 
North  Pacdfio,  on  the  South  Americim  shores,  and  near 
New  Zealand  by  specaes  so  closely  allied  rtiat  it  is  diffi- 
cult to  point  out  any  valid  distinctive  characterB, 
though  it  may  perhaps  be  deurable  to  wait  for  a  more 
complete  exammation  of  a  la^e  series  of  individuals 
before  absolutely  pronouncing  them  to  be  speci- 
fioally  identical.  There  is  notbmg  yet  known  by  wnich 
we  can  separate  the  *'  Humpback  Whales  "  {MeffOr 

5 tens)  of  Greenland,  the  Cape  of  Good  Hope,  and 
span.  TbA  same  may  be  stud  of  the  common  Dol- 
phin of  the  European  seas  {Ddphmus  ddphis)  and 
Ae  so-called  D.  bairdii  of  the  North  Pacific  and  D. 
/bntlniofthe  Australian  seas.  The  Pilot  Whale  (6^^ 
iic^halua  mdat)  and  the  Heudorca  of  the  Nortli 
Atlantic  and  of  New  Zealand  are  precisely  alike, 
as  fiur  as  present  knowledge  enables  us  to  jud^.  Many 
other  similar  eases  might  be  given.  Captam  Maury 
collected  much  valuable  evidence  about  the  distribution 
of  the  larger  Cetcuxa,  and,  finding  Right  Whales 
{Baloena)  common  in  both  northern  and  southern 
temperate  seas,  and  absent  in  the  intermediate  region, 
lud  down  Uie  axiom  Uiat  "  the  torrid  zone  is  to  the 
Right  Whale  aa  a  sea  of  fire,  throogh  which  he  omnot 
pass."  Hence  all  cetologiats  hare  assomed  that  the 
Right  Whale  of  the  North  Atlantic  {B.  fruooyennf], 
that  of  the  South  Seas  {B.  awOralii),  ud  that  of  t^e 
North  Pacific  (B.  japonica)  are  necessarily  distinct 
species.  The  anatomical  structure  and  external  ap- 
pearance of  all  are,  however,  as  for  as  yet  known, 
marvellously  alike,  and,  unless  some  distangtiishin^ 
characters  can  be  pointed  out,  it  seems  scarcely  justi- 
fiable to  separate  them  upon  geographical  position 
alone ;  aa,  although  the  tropical  seas  mav  be  usuaUy 
avoided  by  them,  it  scarcely  Beems  impossiue,  or  even 
improbame,  that  some  individuals  of  animals  of  such 
size  and  rapid  powers  of  swimming  may  not  have  at 
some  time  traversed  so  small  a  space  of  ocean  aa  that 
which  divides  the  piesmt  habitual  localities  of  t^ese 
supposed  distinct  species.  If  identity  or  diverrity  of 
stnmtural  diaraoteni  is  not  to  be  allowed  aa  a  teat 
«f  apedea  in  theae  caaes,  as  it  ia  uanaUy  admitted  to  be 


in  otheta,  the  abcAj  of  their  geographical  diatribntioB 
becomes  an  impoaailnli^. 

Although  many  species  are  thus  apparently  of  such 
wide  distribution,  ouiers  are  certainly  restricted ;  thus 
^e  Arctic  Right  Whale  [Baltma  m^Abeftu)  has  been 
conclusively  shown  to  be  limited  in  its  range  to  the  re- 
gion of  Uie  northern  droumpolar  ice,  ana  no  corre- 
Bponding  spedes  has  been  met  with  in  the  southern 
hemisphere.  In  this  case,  not  cmly  temperature,  but 
also  the  seeoliaiity  trf"  itp  mode  of  neding,  mj  be  the 
causa  The  Narmial  and  the  Beluga  have  a  veiy  sim- 
ilar distribution,  though  the  latter  occasionally  nnra 
farther  south.  The  fi^per^odons  are  restricted  to  uie 
North  AiJantio,  never  entenn^,  as  £ur  as  ia  ^ et  known, 
the  tropical  seas.  Other  speeies  are  exdusivelytoopi- 
cal  or  austral  in  their  range.  One  of  the  true  Whale- 
bone Whales  {Neobaltma  margitiata)  has  only^  hom 
met  with  hitherto  in  the  seas  round  Australia  and 
New  Zeaknd,  a  large  Ziphioid  {Berarduu  onunutO 
only  near  the  last-named  islands. 

The  Cetacea  are  not  limited  to  the  ocean,  or  even  to 
salt  water,  some  entering  large  rivers  for  conaideraUe 
distanoes.  and  some  being  exclusively  finviatile.  One 
spedes  of  PbUaaiBta  is  extensively  distributed  through- 
out nearly  the  whole  of  the  river  systemB  of  Uie  Gnn- 
ges,  Brahmapatra,  and  Lidaa^  ascending  as  high  aa 
there  is  water  enough  to  swim  m,  but  apparenti^  never 

Eossing  out  to  sea.  The  individuals  inhabiting  the 
ndus  and  the  Ganges  must  therefore  have  been  for 
long  ages  isolated  without  developing  any  definite  dis- 
tinguishing anatomical  charactera,  tor  those  by  which 
the  supposed  P.  indi  was  formerly  separated  from  P. 
gmgetica  have  been  shown  by  Anderson  to  be  <tf  no 
oonatant  value.  OrodlaftianMalu  appean  to  be  tun- 
itad  to  die  Irawaddy  river,  and  at  leaat  two  diatinet 
roedes  of  Dolphin,  bdonging  to  different  genera,  an 
found  in  the  waters  of  the  upper  Amaioo.  It  is  re- 
mai^able,  however,  that  none  of  the  great  lakes  or 
inland  seas  of  the  world  are,  according  to  our  present 
knowledge,  inhabited  by  Cetaceans.  A  regular  sea- 
Bonal  migration  has  h&cn  observed  in  many  of  the 
oceanic  Cfetacea,  espedally  Uiose  inhalutinK  the  North 
AtJantio,  but  furtiier  obaervationa  upon  this  aidigeat 
are  still  much  needed. 

The  great  difference  in  the  manner  of  life  of  the 
SireaiOi  aa  compEWed  with  that  of  the  Cetacea,  causes 
a  correapmding  differmoe  in  their  geographical  dia- 
tribi^HL  Slow  in  their  movementa,  and  roeding  ex- 
diuivdy  upon  vegetable  snbatancee,  water  grasses,  or 
fkid,  they  are  confined  to  rivera,  estuaries,  or  coasts 
wheon  these  grow,  and  are  not  denizens  <a  the  opea 
sea,  although  of  course  there  is  a  poedbility  of  aod- 
dental  transport  by  the  assistance  of  oceanic  currents 
aicsmea  considerable  distances.  Of  the  three  genera  ex- 
isting within  historic  times,  one  {Manatiu)  is  exdu- 
dvely  confined  to  the  shores  of  the  tropical  Atlantio 
and  the  rivers  entering  into  it,  individuals  scarcely 
spedficaUy  distinguishable  being  found  both  on  the 
American  and  the  Airican  side  of  the  ocean.  Tha 
Dugong  [jBalicore)  is  distributed  in  different  colonies, 
at  present  isolated,  throughout  the  Indian  Ocean  from 
Arabia  to  North  Australia.  The  Rhytma  or  Northern 
Sea-Cow  was,  for  some  time  before  its  extinction, 
limited  to  a  dngte  island  in  the  extreme  north  of  the 
Padfic  Ocean. 

The  Fmaipeds,  although  capable  of  traversing  long 
reaches  of  ocean,  are  less  truly  aquatic  than  the  last 
two  groups,  always  resorting  to  the  land  or  to  extendve 
ice-floes  for  the  porposee  of  breeding.  The  geographies! 
ruige  of  fnch  spedes  is  generally  more  or  less  restricted, 
usually  according  to  climate,  as  they  are  mwtly  inhab- 
itants either  of  uie  Arctic  or  Antarctic  seas  and  adja- 
cent tempwate  legiona,  very  &w  bdng  fbnnd  within 
the  tropica.  Fot  this  reason  the  northern  and  th« 
southern  spedes  are  for  the  most  part  quite  distinct. 
In  fact,  the  only  known  exception  is  the  case  of  a  ool- 
ony  of  the  Sea-Elephant  [MaerorhiKuM  {emtuHit),  the 
general  range  of  whuh  is  in  ihe  aoathem  hauspiMve, 
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blulntiog  the  ooast  of  Galifonua.  Even  m  Hm  cue 
ft  uifferent  spedfio  name  has  been  nyea  to  the  northern 
Ibrm,  bat  the  oharaoteiB  by  whioL  it  u  distinguished 
are  not  of  great  importftnoe,  and  probably,  except  for 
the  abnormal  geographical  distribution,  would  never 
have  been  diBOOvered.  The  most  remanahle  oinnun- 
sffmoe  connected  with  the  dutribntion  of  the  Pinni- 
peds is  the  presence  of  memberB  of  the  order  in  the 
three  isoliUed  great  lakes  or  inland  seas  of  Central  Aaa 
— the  Caspian,  Aral^  and  Bukal — ^whioh,  notwithstand- 
ing their  lon^  isolation,  have  varied  but  slighUy  from 
*;podes  now  inhabiting  the  Polar  Seas. 

%  Terrestrial  Mammals. — One  of  the  most  impor- 
tant  facts  connected  with  the  present  distri- 
mtinT^'t^  button  of  terrestrial  mammals,  but  one  of 
which  the  cause  is  sufficient^  obvious,  is 
their  entire  absence,  except  where  introduced  by  the 
direct  agency  of  man.  from  all  oceanic  islands,  including 
even  the  great  New  Zealand  group.  Another,  equally 
stiiking,  but  lees  easily  explained,  is  the  veiy  marked 
isolation  as  regards  its  mammalian  fauna  of  the  Aus- 
tanlian  ze^n  of  loologiBts.  When  onos  the  narrow 
neutnl  gnmnd  on  the  bolder  line  between  this  and  the 
OrientaT  region  is  passed,  there  is  not  found,  notwith- 
standing the  vaM  extent  of  land  it  comprises,  a  single  | 
indigenoas  placental  cr  moQodeli)hous  mammal,  ex- 
cept ft  few  spedes  of  a  single  family  [BfurieUE)  of  the 
very  wide^Bpread  order  ^ocZcnfto,— the  Wild  Dog  or 
Dingo  having  been  in  all  probability  introduced.  On 
the  otJier  hand  the  menibere  of  the  other  two  sub- 
dassesj  the  Prototheria  or  Omithoddphta  and  the  Me- 
tathena  or  Diddphia^  are  almost  entirely  restricted  to 
this  region.  It  might  have  been  said  entirely,  but  for 
the  presence  of  one  fiunily  {JHddpkidoe)  of  the  latter 
group  in  Americft. 

He  Euphoria  or  MonoddpTvia  are  ^stribnted 
durotuhout  the  remaining  geographical  regions,  as 
described  in  the  article  Dibtribution^  and  m  many 
oases  form  valuaUe  indications  by  which  the  natunu 
boundaries  of  these  divisions  have  oeen  traced.  Many 
anomalies,  otherwise  inexplicable  in  the  present  range 
of  families  and  species,  have  been  cleared  up  by  the 
study  of  their  distribution  in  former  geological  epochs, 
a  subject  in  relation  to  whitdi  thej>re8ent  mcts  of  dis- 
tribution should  always  be  studied.  There  are  few 
lines  of  evidence  so  conolusive  as  this  in  favor  of  the 
existing  species  being  modified  lineal  descendants  of 
those  whieh  hftve  Uved  in  iHreviou  timet  vpon  the 
earth.* 


HI8T0BT  OF  THE  MAWVAT.TA  IN  PAST  TDCEB. 


As  ahready  intimated,  such  knowledge  as  we  yet 
poBHess  of  the  history  of  mammals  in  past  times  'is  of  , 
very  recent  ^wth,  and  is%tiU  extremely  incomplete. 
The  very  rapid  advances  which  have  been  made  m  the 
last  few  years,  especially  in  consequence  of  the  explo- 
rations of  rich  fossiliferous  beds  in  NorlJi  Amenca, 
hftve  not  only  completely  changed  die  present  aspect  j 
of  the  Beawce,  but  nve  such  promise  tor  Uie  future ! 
that  ftny  sketch  which  we  might  now  attempt  of  this 
branch  of  Uie  snbject  could  onlv  be  regarded  as  renre- 
senting  a  txansient  phase  of  knowledge.   It  will  be 
weQi  fiowerer,  to  gather  tcuietha  in  this  place  the , 
leading  &cts  ifow  ascertunea  with  regard  to  the  most  | 
ancient  fcmns^  as,  owin^  to  the  unoertunty  of  their 
relationship  with  any  oi  the  existing  orders,  they  will ! 
be  most  conveniently  treated  of  separately,  while  the ; 
ascertained  facts  renting  to  the  geological  history  of  { 
the  forms  more  nearly  lulied  to  those  now  living  will 
be  more  a^pioprifttd^  deeoribed  under  ^e  aooount  of 
the  di&rrat  groups  mto  which  the  dass  may  now  be 
ffivided. 


MAiniATJi  OF  THE  MebOZOIC  PkRIOD.' 

The  hitherto  discovered  remains  of  mammals  which 
ensted  anterior  to  the  Tertiary  period  all  belong  to 
creatures  of  very  small  size,  the  largest  scarcely  ex- 
ceeding the  common  Polecat  or  Squirrel.  Some  are 
known  tmly  a  few  isolated  teeth,  others  by  nearly 
complete  sets  of  these  organs,  and  the  m^ority  by 
more  or  leas  "perfect  spedmens  of  the  rami  of  the  rawer 
jaw.  It  is  a  very  enrious  drcnmstance  that  this  part 
of  the  skeleton  alone  has  been  preserved  in  saw  ft 
large  number  of  instftnoea.  No  complete  cranium  has 
ever  been  found,  nor  is  there  satisfactory  evidence  of 
the  structure  of  the  vertebral  column  or  of  the  limbs 
of  any  single  individual.  The  spedes  alreadjr  described 
from  European  strata  amount  to  nearly  thirty,  which 
have  been  arranged  in  fifteen  genera.  Of  these  by  far 
the  greater  number  have  been  found  at  a  sinj^e  spot 
near  Dwanage  in  Dorsetshire,  in  a  bed  of  calcareous  mud 
only  40  feet  long,  10  feet  wide,  and  averaging  6  inches 
in  dei>th.  The  marvellons  results  obtained  &  the  ez- 
plonibon  Iv  Mr.  S.  H.  Bedcles  of  this  small  nagment 
of  the  earth's  surface  show  what  aoddoata,  as  it 
were,  our  knowledge  of  the  past  history  of  life  has  been 
gained,  and  what  may  still  remain  in  store  where  little 
thought  of  at  present  A  bed,  apparently;  equalhr  rich, 
has  recently  been  discovered  in  the  Territory  of  Wyo- 
ming, North  America,  the  contents  of  which  are  being 
made  known  by  Professor  Marsh. 

1.  MammoJ*  of  ike  Tncusic  Period. — ^The  Bhtetic 
formations,  so  named  from  the  ^thietian  Alps  of  Ba- 
varia, are  the  highest  beds  of  the  Trias,  and  are  utu- 
ated  above  the  New  Red  Sandstone,  and  just  below 
the  Lias.  In  1847  Professor  Pleininger,  of  Stuttgart, 
white  assi^onsly  edfting  some  sand  ftian  this  f(mna- 
tion,  belonging  to  the  Keuperof  Diegeriochand  Stdn- 
enbronn,  discovered,  among  an  immense  mass  of  teeth, 
scales,  and  unrecognizable  fragments  of  skeletons  of 
fish  and  saurians,  two  minate  toeth,  each  with  well- 
defined,  enamelled,  tubercnlated  crowns  and  distinct 
roots,  plunly  showing  their  mammalian  character. 
These,  the  oldest  known  evidence  of  the  class,  were 
considered  by  their  discoverer  to  indicate  a  predaceous 
and  carnivorous  animal  of  very  small  size,  to  which  he 
gave  the  name  of  MkroUxtea  antiqwa.  Subsequently 
Mr.  C.  Moore  discovered  in  a  bone  bed  of  Bhsetic  age 
fillinga  fissure  in  the  mountain  limestone  at  Holwelt, 
near  £^me  in  Somersetshire,  various  isolated  teeth 
with  theircrowns  much  wojn,  but  apparently  including 
both  upper  and  lower  molars  and  a  canine,  which  are 
assigned  by  Professor  Owen  to  Pleininger's  genus 
Microleste$,  and  described  spedfically  as  M.  tnoereC 
Under  the  name  of  Bypt^prymnoptiM  rkceticut  ProC 
Boyd  Dawkins*  has  described  a  single  tooth  with  two 
roots  which  he  discovered  in  a  Bheetio  marlstone  at 
Watchet  in  Somersetshire,  and  which  may  be  eveo 
somewhat  older  than  the  last  ProfesBor  Dawkins 
finds  the  nearest  analogue  of  this  tooth  amone  recent 
mammals  in  the  lar|^  trenchant  premolar  of  t£e  Rat- 
Kangaroo  or  SypftprymnuM  (see  vol.  ziii.  p.  850,  fig. 
4),  a  rea^Uanoe  not  concurred  in  br  Professor  Owen, 
who  refera  it  to  the  genus  MieroUsUa,  The  minute 
nsc  and  worn  condition  of  tiie  tooth  render  it  atremely 
difficolt  to  form  a  decided  opinion  upon  its  character*, 
and  thraefore  upon  the  affinities  of  the  animal  to  which 
it  belonged. 

Still  more  satisfactory  evidence  of  the  presence  of 
mammals  at  a  period  at  least  as  andent  as  the  Euro- 
pean Trias  is  afforded  by  the  discovery  of  three  neariy 
perfect  mandibular  rami  in  the  Chatham  coal-fidd  of 
North  Carolina  by  Dr.  Emmons,  who,  however, 
placed  them  as  far  Sack  in  age  as  the  Permian,  or  al- 
togetber  beyond  the  Mesozoio  stage,  a  condudon  not 

*  Tbe  suttjccti  referred  to  onder  this  heading  ua  moiUf  d*- 
nribed  uid  Iteomd  in  dflteU  In  Owen'i  "  Hononrnph  (tf  Um  FomU 
Hunnullft  of  tiie  Meaofole  FMmatSons,"  PmmwIognmMo^  8^ 
eUt^i  PvUfeatfoM,  1871;  and  In  varioiu  pwm     Ibah,  ta 
Awrleim  JewmU  ofSefaueaKdAfU,  iSn-to. 

•  4Mrt.JiMr.  ABLAM;,voL3a.pi4U,lS6(. 
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DOW  receirecL  Of  Uiis  uiaudf  ealled  Dnma^ierium 
tylvettre^  the  oompWe  dentitioD  of  the  lower  jaw  ib 
ImowQ,  and  oonnata  of  throe  poioted  inoMnB,  sejMUBted 
tgrintervids,  one  canine,  ana  ten  molars,  of  which  the 
fiist  throe  have  simple  Bab-oomprassed  crowns,  and  the 
remainder  are  mull3cuq)id.  The  jaw  figured  by  Dr. 
Emmons*  is  A  of  <ui  inch  in  length.  He  considered  it 
to  belong  to  a  plaoeotal  InsecbToie,  but  the  number 
of  molar  teeth  exceeds  that  of  any  existing  member  of 
that  order,  and  is  only  found  in  some  Marsupials.  It 
was  assodated  in  the  same  bed  with  thecodont  reptiles. 

2.  Ma^vma2$  of  the  Jurasne  Perwd. — ^In  the  as- 
cending order  of  geobgical  a^e.  the  next  remains  of 
mammals  have  been  met  with  ui  the  Lower  Oolite  at 
Stonesfield  in  Oxfcodshirerjrhere  diey  aaswuated 
vith  wing  oases  of  insects,  Flesiosaurs.  Crocodiles,  and 
Pterodaotylee.  From  this  bed  several  spedmens  have 
t)een  met  with  at  various  times,  which  have  been  placed 
in  three  genera. 

A.  AmpTUtKaiuini^  Blainville,  1838.   The  spetumen 

iA.  praxutii,  see  fig.  15),  upon  which  this  genus  was 
bunded,  was  discovered  in  1812,  and  examined  in  1818, 
at  Oxford  by  Cuvier,  who  pronounced  it  to  be  mam- 
malian, and  to  resemble  the  jawsof  an  Opossum.  This 
conclusion  was  afterwards  msputed  by  I)e  Blunville 
and  othera,  who  believed  it  to  be  reptilian,  but  the 


Fn.  17.— SereMnaOiw.  Foitloa  (rf  Jaw, 
embedded  In  OoUtlo  mmtrlx  (nat. 
■In).  From  Owen. 


flke.  U— Loww  Jaw  and  TuQior  Ampkiiltaitm  yrwnW  (twtee 
oatdM).  From  OwezL 

original  determination  is  now  generally  accepted.* 
Three  rami  of  mandibles,  all  more  or  less  perfect,  are 
now  known.  The  length  of  the  jaw  is  rather  less  than 
an  inch.  It  oontains  sixteen  teeth,  whioh^  as  defined 
tiiy  shape  only  are  «  3,  e  l,p  ft,  m  6,  so  lliat  if  the  upper 
Jaw  had  a  ocnTesponding  number  there  would  besixty- 


four  tecll)  iu  ftll, — a  ^jreater  nuiijlwr  tliaii  in  any  ex- 
iettn^  hcterodont  nmrnmaj,  i.'f|Uulle<i  by  di^nue 

speaeE  from  the  Purbeck.  Tht>  nciirt-st.  ppproa^i'h  to 
ihia  number  is  in  M^rviecobius  among  recent  M&r> 
vxpisls.  The  imuBDrs  are  rather  bag  Wid  tbi 
-oaainee  appuvndy  not  much  larger  vtm.  mcwiB, 
W :t]n  premolara  and  molaia  two-r«rted — the  former 
ulth  a  nncle  lar^  poiiited  enap  and  small  basal  ctmp 
«□  one  or  both  sideSv  the  latt«r  quincineouspidate.  The 
lower  margin  of  the  angular  process  is  slightly  in- 
infiected,  and  the  mylohyoid  groove  perfustent.  as  in 
aome  of  the  existing  Marsupials  and  in  Whalebone 
Whales.   This  groove,  a  remnant  of  that  which  origi- 

•  A  fltfl  dewrtptftm  of  tbli  InfiiraMIng  IbwIL  irtth  ahW^ 
^WMi^  nytwlng  in  natawt  li  given  la  Owmi*i  MM 


Daily  lodges  Hec^*fl  csitilsge.  mirtafcen  fiv  a  sutiirB. 
was  once  oonudered  evidenoe  of  the  reptilian  natoie  of 
diese  Jaws.     A  second  speoes  is  described  as  A* 

broderuoii  (Owen). 

B.  PhoKoIothmum,  Owen,  1839.  This  is  founded 
on  a  right  ramus  of  the  lower  jaWj  presenting  the  inner 
aide  to  view.   Its  length  is  1.4  mch.    The  number 

of  teeth  resemMe 
those  of  existing  in- 
sectivorous mam- 
mals, beittgi  3  or4, 
0  1,  p  and  m  7,  but 
not  <^eariy  defined 
from  eaoh  other. 
One  speues, 

CiStereoi/tuUhut, 
Ohariesworth.1854. 
S-ot^itiau  (fig.  17) 
is  founded  on  a 
fragment  of  a 
jaw  of  minute  axe 
with  three  molar  teeth  m  nieu.  The  grinding  surface 
is  of  quadrate  form,  of  very  little  hdght,  and  supports 
six  subequal  cosim;  Its  cffinities  are  qnhe  problem- 
atical. 

Hie  freshwater  bed  meviously  alluded  to,  atnated  at 
Durdlestooe  Bay  near  Bwanage,  belongs  to  the  Middle 
Purbeck  series,  intervening  between  the  Middle  Oolite 
and  the  Wealden.  The  first  discovery  of  mammalian 
bones  was  made  in  this  spot  hy  Mr.  W.  R.  Brodie 
in  1854,  but  the  subsequent  explorations  of  Mr.  S.  H. 
Beokles  have  yielded  a  surprising  number  of  species. 
They  are  associated  with  numerous  saurians,  inseota, 
and  freshwater  shells,  as  Paludina,  PtanorbiBy  and 
d/dai.  No  lees  than  eleven  genera  from  this  locality 
alone  are  fully  deacribed  in  Firofessor  Owen's  memtMr. 
These  may  be  grouped  as  follows  :— 

A.  With  teeth  arranged  on  the  inseetiycanus  ^pe> 
Mandibular  indson  more  than  two;  eaninee  well  de- 
veloped ;  pre- 
molan  and  mo- 
laiB  ouspidatai 
seven  or  more : 
— (a)  molars 
and  premolars 
more  than 
eight,  mostly 

twehre  {Spalacotherium,  Amhtothermm,  Beraleite$. 
Aeh^prodon^  Paxupalax^  Ptramtu,  Stylodtm  ana 
BofotZon  — the  last  known  only  by  the  maxOlair 
teeth):    (6)   molars  ana 

fremolars  sevm  or  aght 
Triconodon  and  Triaeem- 
thodon).   As  any  oynopoB 
of  the  characters  of  the 
«  genera  would  be  scarcely  in- 
'w-  te%»Me  without  minute 

rron  dggoriptjonB  and  refetunce 
to  figures,  the  reader  who 
denies  further  information  is  referred  to  the  memoir 
cited  above. 

B.  With  a  wngle,  strong,  pointed,  sli^tly  curved 
indaor,  placed  dose  to  the  meoian  line  as  in  Bodflnttu 


oat  iIm).  Pnxbeck  beda.  nom  Owen. 


monlM 

Owen. 


Fid. St.— KtviOHloxlMocieiM (twice nat ifw).  FnnnOwea. 

No  cuine.    Three  or  four  ounprBSsed,  trmdiant. 


Digitize'd  by 


MOBOnUUIATA.J 


MAMMAT.TA, 


Z19 


Fie.  tL—Iiafiambix  mteor  (fbnr  tlmM 
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obliquely  grooTed  premolan,  incrwsiiig  in  die  from 
first  to  last,  and  two  small  molars  with  low  muldtnber- 
enlated  crowns.  Genus  Plagtauiax^  Falconer.  This 
remaAaMe  and  highly  spedalized  type  has  been  the 
oeoHVon  of  one  of  um  moot  intexeating  disooBuoDs  on 
the  inferMMOB  which  may  be  drawn  as  to  the  affinities 
and  habits  of  an  otherwise  unknown  animal  from  the 
•trootore  of  a  small  portion  of  its  organization  which 
<woar8  in  the  annals  of  lu^und  histoiy,  a  discossion 
caxried  on  with  great  ability,  ingenuity,  and  wealth 
of  iUnstration  on  both  sides.  Dr.  Falooner  main- 
tained that  it  was  more  neariy  allied  to  the  Bat-Kan- 
nioo  [Ifyptiprymnva)  than  to  any  other  existing 
form,  and  that,  as  it  is  known  that  these  animals  feed 
upon  grass  and  roota,  "it  may  be  inferred  of  Plct- 
ffiaulax  that  the  Bi>edee  were  herbivcaous  or  frugivor- 
cns.  loanaeenoibingin  theoharacterof  theirteeth," 
he  adds,  "to  indioate  th^  they  wem  «thar  inaaotiTor- 
cuB  or  omnivorous."  Profeasor  Owen,  on  the  other 
hand,  from  the  same  materials  came  to  the  oonclusion 
that  "tiie  physiological  deductions  from  the  above- 
descnibed  oharaoteiistios  of  the  lower  jaw  and  teeth  of 
Ptoffiavlax  are  that  it  waa  a  oamivoroaa  lIanni]HaL 
It  probably  found 
its  prey  in  the  ood- 
t&npoTtiiy  small  in- 
eeotivorons  mam- 
mals and  Idzards, 
Bupponng  no  her- 
bivfttous  fi>nn  like 
Stenognathut  to 
have  oo-«zi8ted  dur* 
ing  the  Upper 
Oolite  period.'*^  It 
is  imi>08ible  here  to  give  at  any  length  the  areuments 
by  which  these  opposing  views  are  reroectively  sup- 
ported, but  it  may  be  indicated  that  the  first-mentioned 
u  strongly  oountenanoed  hy  the  consideration  of  the 
following  facta: — (I)  all  existing  Marsupials  m^  be 
divided,  as  far  as  their  dentition  is  concerned,  into  two 
groups— (a)  those  which  have  a  pair  of  large  more  or 
leas  procumbent  iuuors  close  to  Uie  Bymphyna  of 
the  lower  jaw,  and  rudimentary  or  no  canines  (dipro- 
todont  dentition;  families  Phauiolomyulat  Macropo- 
dickBt  »adj*kalangi$ttclae)t  and  {b)  ihoeo  which  have 
numerous  small  inoison,  and  large  pointed  canines 
(polyprotodont  dentition ;  families  7%rafiu'i/<j(E,  Dam- 
uriaue,  and  Diddpkidce) ;  (2)  the  vast  majority  of  the 
former  group  are  purely  vegetable  feeders,  and  almost 
all  of  toe  latter  are  carnivorous  or  insectivorous ;  and 
(3)  Plaoiavlax,  so  far  as  its  structure  is  known,  be- 
longs obvionslv  to  the  former  group,  and,  as  we  have 
no  sure  basis  for  inferences  as  to  the  habits  of  an  un- 
known animal  but  the  knowledge  of  the  halnts  of  sudb 
as  an  known,  we  have  no  grounds  for  suppomng  that 
its  habits  differed  from  those  of  its  gtruotnra]  con- 
geners.' 

That  the  two  tjvpes  of  dentition  still  found  among 
Marsupials  should  liave  existed  side  by  ude  in  so  re- 
mote a  period  of  time  as  that  in  which  the  Pnrbedc 
hoae  bed  was  depositod,  and  that  one  of  these  types 
should  have  alrwtdy  attained  so  singular  a  degree  of 
specialization,  is  one  of  the  most  remarkable  facts  yet 
revealed  by  mammalian  palsBontologT.  Whether  the 
teeth  of  the  upper  jaw  correspond  also  to  the  modem 
diprotodont  tyjM  is  a  question  of  j:reat  interest,  for  the 
S(unti(m  of  whioh  we  must  await  future  discoveries, 
of  whidi  we  have  more  hope  rinoe  the  announcement 
by  Professor  Marsh  of  the  existence,  in  oonsiderable 
Dumb«s,  of  small  mammals  in  the  Amerioao  Jnnssic 
fonnations  of  the  Bocky  Mountains,  which  conform  in 
all  Uietr  general  chaiacters  to  those  of  the  Eni^ish 

1  TlMwlwladiaoaMlonlaeoataltMdlnthalblknriiiciiMntoln 
Ml)  B.  f^l«>iiv,"DaMirMniofTwo8mMdM(tftlMP^ 

Aiwiut,  ISKT:  (2)  B.  Owen.  ait.  "PalnoirtSofr.''  atafdopmOla 
Atiamifaa,8Ui«d.,UB0;  ^H.FUooDsr.  - Cta the dlx^Ved  Affln- 
11*  of  the  IfainmaHan  nntu  JtiKriinttaa,"  Q«arl  Jbur.  OtoL  890^ 
HbrembCT,  U0Oi  (4>B.Owflii.  ••Hootyn         "    ~    "  " 


■aalla  of  t&»  Henaittc  Vtmungn," 


of  tlte  FOHfl  MUD' 


Purbeoks,  some  being  even  oonddered  to  be  generi 
cally  identwaL  Both  poljrprotodont  and  diprotodont 
types  are  represented,  we  latter  by  a  species  called  bj 
its  discoverer  Ctmaeodon  serroAw,  very  closely  alUea 
to  Plagiaiulax, 

It  wiU  be  of  very  ^reat  intwest  to  know  the  mode 
of  sucoeenon  of  th^  teeth  of  those  eariy  mammals,  as 
it  may  throw  some  light  upon  the  question  of  the  re- 
lation of  the  suooesuon  of  teeth  in  mammals  generally 
with  the  same  process  in  the  inferior  dasses  of  the 
VerUbraia.  There  is,  however,  as  vet  very  little,  if 
any,  reliable  evidence  upon  the  sumect,  but  such  as 
there  is  rather  points  to  the  &ct  or  an  absenoe  ot 
very  feeble  development  of  the  diphyodont  condition, 
resembling  that  or  modem  Marsupials.  If  this  is  so, 
it  may  lead  to  the  somewhat  startling  oondunon  that 
in  the  tranntion  from  the  lower  vertebrate  to  the 
mammal,  by  whatevw  raooess  it  took  place,  tia  in- 
definite reproduction  of  the  teeth  of  the  former  was 
lost,  and  that  a  monophyodont  condition  supervened, 
which  was  agun  superseded  by  the  peculiar  dcfinita 
dipbyodont  mode  or  succession  characteristic  of  the 
most  highly  orraniied  mammals. 

There  is  nothing  yet  known  in  the  structure  of  those 
small  mammals  or  the  Mesoioio  ages  oftha  world  to 
oonneot  them  with  the  surviving  lepresentativea  (the 
MonotxemesJ  of  the  hypothetical  Ih>totkena;  vat 
whether  t^eir  position  was  among  the  MetatJuna  or 
BtUherta^  or  whether  they  represented  generalised 
forms  frcon  which  botli  tlkese  bnnches  have  been  de- 
rived, it  is  impoerible  at  present  to  say.  To  avoid  the 
difficulty  of  endeavtHiDg  to  find  plaoes  for  them  in  any 
of  the  existing  noups,  Marsh  proposes'  to  found  two 
new  orders  for  their  roception — Paniotheria  for  those 
of  the  polyprodont  or  insectivorous  ty|>e  of  dentition, 
and  AuotAeria  for  Plagiavlax  and  its  alliea.  The 
former  may  be  oonvenient,  bnt  it  is  scarcely  advisaUe 
to  separate  the  latter  ordinarily,  as  long  as  we  oontinue 
to  place  Phcueolomy$  and  Thyfacinia,  Chiromyt  and 
Lanur,'  TrichKnu  and  Phoca  in  the  same  orders,  for 
Plagimdax  and  AmphitHerium  do  not  differ  in  the 
chanctois  of  their  jaws  and  teeth  more  than  aii^  of 
these  examidcoj  which  show  how  much  the  dentitun 
may  be  modified  with  oomparatively  little  gfounl 
divernty  of  structure. 

^is  scanty  evidence  of  mammalian  life  must  bjear  a 
vei^  small  proportion  to  that  which  doubtiess  existed 
during  the  greater  part  of  the  vast  Mesosoio  period. 
The  Cretaceous  formations  have  as  yet  yielded  no  trace 
of  the  presence  of  animals  of  this  cuss :  but  the  num- 
ber and  variety  of  species  met  with  in  the  earliest  Ter- 
tiary formations,  when  already  differentiation  into 
most  of  the  existing  leading  divisions  had  taken  place, 
strikingly  proves  w  impwfect  state  of  our  geologioal 
record  dnnug  the  imlnediately  antecedent  ages  in  the  ' 
world. 

CHABAOTEBS  OP  THK  DIFFERENT  OBDEBS  ADD 
FAMILIES  AND  OF  Tine  PBINOIPAIj  FOBMS 

OF  THK  MAmiAT.TA 

SoBOLAss  PBOTOTHEBIA  on 
OBNITHODELPHIA. 

The  prindpal  distinguishing  characteristics  of  this 
group  have  been  already  given  (p.  374).  They  apply 
not  only  to  the  subclass,  but  or  course  equally  to  the 
one  order  Monotbxhata,  in  which  the  few  known 
members  of  the  group  are  commonly  assodated.  In 
addition  to  the  more  im^rtant  characters  enumerated 
above,  the  following,  whidi  are  common  to  all  existing 
spedes,  may  be  mentioned. 

TIm  dorso-thorado  Yertebns  an  nmMeen  in  number, 
and  have  no  terminal  einphyses  to  thdr  bodies.  Thn 

■  "Notteeof  AnMloHeiniBals  rgpwwntinf  two  Vvw  Orden,'* 
jMterlem  Jimrmi  qf  ftfmos,  xz.,  Baptnnber.im.  Aoooontt  of 
ftirther  dlMonriee  of  forms  allied  to  Hagkmka,  ■ome  iuitItIs^ 
eren  to  the  eaitteit  Tntiazr  period, ate  tXnn  bTGoiielB  tw 
Jmtrtem  AUiiralW  Ibc  Honmbar,  U81,  and  lUr.  Uaa. 
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tmmvene  prooeBses  of  the  oemctl  vertebm  are  of  I 
ftiib%«nou8  ibnnatioDj  and  remain  sntunlly  oonneotad  \ 
with  the  remainder  of  the  vertebra  antil  the  animal  ia 
fiill-gTown.  Thongh  in  this  respect  they  present  an 
approximation  to  the  Saurojmda  (Reptilesand  Birds), 
they  differ  from  that  group,  inasmuch  as  there  is  not  a 
gradual  transition  from  these  autogenous  transverse 
proceases  of  die  neck  (or  oerrical  ribs,  aa  they  may  be 
OMuideredj  ipto  the  uionuno  ribs,  finr  in  the  seventh 
Tertebra  the  costal  dement  is  mudk  smaller  than  in 
the  other,  indicative  of  a  veiy  marked  separation  of 
neck  from  thorax,  not  seen  in  the  Saviropnda.  The 
upper  ends  of  the  ribs  are  attach&l  to  the  aides  of  the 
bodies  of  the  dorsal  vertebra  only,  and  not  to  the  trans- 
Terse  processes.  The  Sternal  ribs  are  well  ossified,  and 
there  are  disUnot  partlv  ossified  intermediate  ribs. 
The  cerebral  cavity,  unlike  that  of  the  lower  Marsu- 
pials or  the  Beptues,  with  which  thev  have  so  many 
structural  (^nitiee,  is  large  and  hemisim^ricaL  fiatteoed 
below  and  arched  above,  and  about  as  broad  as  Ion;;. 
Tlie  oibriform  plate  of  the  ethmoid  ia  nearly  hon- 
lODtaL  The  cranial  mils  are  very  diin,  and  smoothly 
rounded  externally,  and  the  sutures  become  completely 
oHiterated  in  adult  skulls,  as  in  Birds.  The  broad 
oo(»pital  re^on  slopes  upwards  and  forwards,  and  the 
fkoe  is  produoed  into  a  long  and  depressed  rostrum. 
The  bony  palate  is  prolonged  backwards,  so  that  the 
posterior  nares  are  nearly  on  a  level  with  the  glenoid 
foesa.  The  mandible  is  without  distinct  ascending 
ramus ;  the  ooronoid  process  and  angle  are  rudimentaiy, 
and  the  two  halves  are  loosely  connected  at  the  sym- 
physis.^ The  fibula  has  a  broad,  flattened  process, 
pn^ecting  upwards  from  its  upper  extremity  above  the 
articulation,  like  an  olecranon.  In  the  male  there  is 
an  additional,  fi^  curved  osside  on  the  hinder  and 
tibial  side  of  the  plantar  aspect  of  the  tarsus,  articu- 
lating chiefly  to  the  tibia,  which  supports  in  the  adult 
ft  sharp-pointed  perforated  homy  spur,  with  which  is 
connected  the  duct  of  a  ^land  situated  beneath  the 
skin  of  the  back  of  the  thigh,  the  funcUon  of  which  is 
not  yet  clearly  understood.  (A  mdimentaiy  spur  is 
found  in  the  voung  female  OimiihorhyndiWt  but  this 
disappears  when  the  animal  becomes  aduJt)  The 
stomach  is  subglobular,  simple;  the  alimentary  canal 
has  no  ilio-csecal  valve,  or  marked  distinction  between 
large  and  small  intestine,  but  has  a  small,  slender 
vermiform  csecum  with  glandular  walls.  The  liver  is 
^vided  into  the  usual  number  of  lobes  characteristic 
of  die  MammaUa^  and  is  provided  with  a  gall-bladder. 

Ahhoogh  agreeing  in  so  many  impqrt&nt  characters, 
the  existing  members  of  the  group  evidently  represent 
two  very  diverging  branches,  perhaps  as  &r  removed  as 
are  the  members  of  some  of  the  accepted  orders  of  the 
Eatlitria.  It  would,  however,  be  encumbering  zoolog- 
ieal  science  with  new  names  to  give  them  any  other 
than  the  ordinarily  known  &mily  derignations  of 
OrniihorhyndtidiB  and  Echidnidoe. 

fbrnilir  Obitithobhykchida 

One  genus,  OrniOwrkvneKia,  Blomeobach,  1800.*  Cerebral 
hemispheres  smooth.  Ptemaxilbe  and  nundible  expanded 
anteriorly  and  aapporting  a  horny  beak  wnnething  like 
that  of  a  dock,  bordered  hy  a  naked  and  very  seiuitlve 
membranoQi  expaosioD.  The  place  of  teeth  sapplied 
ftuu^onallj  by  homy  stractares,  elongated,  narrow,  and 
■haip>edgea  uong  the  ulterior  part  of  the  ^ee  of  the 
month,  and  broad,  flat-topped  ormolarifbrm  b^ind.  Legs 
short,  fitted  for  swimming;  feet  webbed,  each  with  five 
well-developed  toes  armed  with  la^  daws,  and  beyond 
which  in  the  fore  fset  the  interdigital  membrane  is  ex- 
tended. Vartehna:  C7,  D  17,LS.S2,C21.  Aeetabalnm 
not  perforated.  Tbngne  not  extensile.  Hooons  membimne 
of  small  intestine  coverM  with  delicate,  close-set  transverse 
folds  or  ridges.  Tail  rather  short,  broad,  and  depressed. 
ByM  very  small.  Far  close  and  soft.  One  species,  0.  ma- 
Mh»  (Shaw),  OijMradweM  (Blom.),  the  dock-bUled  Platrpos, 
OT  Water-lfole  of  the  colonists,  entirely  aquatic  in  habits, 
diving  with  great  fholli^,  and  harrowing  in  the  banks  ox 

)  The  name  Itatupiu,  bestowed  Sba*  In  1799,  was  pnoecnpled 
br  a  genus  of  Cbbvtoo. 


riven.  It  feeds  on  water  Inseeti,  small  mollnaoa,  and 
worms,  and  inhabits-^nstralia  and  Tasmania.   See  Obhi> 

TBOBHTOOHUB. 

FamUg  EcHnnriDjB. 

Cerebral  hemispheres  larger  and  well  convoluted.  Fada) 
portion  of  skull  produced  into  a  long,  tapering,  tubolar 
rostrum,  at  the  end  of  which  the  anterior  naics  are  dtoated. 
Bami  of  mandible  slender,  styliform.  Opening  of  mouth 
small,  and  placed  below  the  extremity  of  the  rostxum. 
lateraJIy  placed  homy  teeth,  though  the  palate  and  tongue 
are  fUmi^ed  with  spines.  Tongue  very  long,  Tonniform, 
slender,  and  protractile.  Lining  membrane  of  smidl  intes- 
tine vllloos,  but  without  transverse  folds.  Feet  not  webbed, 
but  with  long  strong  claws  fitted  for  acxatehing  and  bar- 
rowing.  The  hinder  feet  with  the  ends  of  the  toes  tamed 
outwards  and  backwards  in  the  ordinary  position  of  the 
animal  when  on  the  ground.  Tail  very  short.  Acetabalnui 
with  a  large  perfdration,  as  in  Birds.  Calcaneal  spnr  and 
gland  of  the  male  macli  smaller  than  in  OraittorAyneAiiJ, 
For  intermixed  with  strong,  sharp-pointed  spines.  Terres- 
trial and  foBsorial  in  habila,  feeding  exclusively  on  ants, 
and  recalling  in  the  stmotnre  of  Vm  month  and  'nuiotu 
other  parts  relating  to  the  peculiar  mode  life  the  true 
Anteaters  of  the  order  EAeitatA. 

Becent  discoveries  have  shown  that  there  are  two  distinct 
forms  of  this  fiunily,  which  may  even  be  considered  of 
generic  value. 

EeKidna  (Cuvler.  1797)  or  I^uAyirloMM  (Uliger,  ISll).^— 
Claws  five  on  each  foot.  Bostrom  moden^y  developed 
and  straight.  Vertebne :  C  7,  D  16,  L  3.  S  3, 0  12.  Tongae 
tapering  at  the  tip,  the  spines  restrictea  to  Uie  Inaal  por- 
tion. The  best  known  species  is  B.  aadeata  (Bhaw),  foand 
in  Australia  and  Tasmania.  The  specimens  from  the  latter 
locality,  with  longer  ftir  almost  concealing  the  spines,  have 
I'l'i  jt  fi-]>:iriifH-rf  ppppfflrally  imflrr  Hip  nnmi^  uf  E.  orfnaa 
(<  iiv,),  Aiiullicir  spvtiiM,  E.  loweaii  ^ii^uufuiyj,  Jius  latuly 
iioen  discortired  in  Bouthem  New  Guinea.   Sae  EcdlsbCA. 

Atanthogloama  (GcrvaiB). — Un^niHl  phaJaoKHS  and  gIbw? 
iircaiiiit  oiily  on  Uie  IJirw  inidil!"'  'lipits  uf  boll;  foru  nad 
liiinl  fL'L't.  liu-stnLiii  iinn  li  (^lijiijintD  'l  jiinl  ciirVLiI  lidwinvarils 
t.t  (he  eurt-  VurU-lmt;  C  7.  IH7,  L  4,  3  3,  C  la.  Tougue 
eoiuewbat  s|ioaii-Bliuiieil  near  ttiB  tip,  moA  anned  on  ita 
dorsal  surface  wibti  thrve  rovrs  of  iwarrod  apicM.  One 
e|H:cicB:  A.  fen^fMi  (P«teis  and  Doria^  [JSg.       Jbpm  bh» 


Fio.  22.— ^conUo^Iowui  »ni<^  FromOervals. 
mountainous  regions  of  the  northern  part  of  Kew  Qninea ; 
considerably  larger  than  E.  ochWo.  The  external  char- 
acters and  osteology  of  this  animal,  one  of  the  most 
interesting  of  recent  zoological  discoveries,  have  been  ftally 
described  and  figured  by  Oervais(  Ort^ojropkw  dec  MomeMmm, 
Paris,  1878). 

Among  bones  of  extinct  Harsoplals  of  Pleistocene  age 
from  the  Darling  Downs,  Mr.  Krellt  found  a  portion  of  a 
humerus  of  an  Echidna,  considerably  larger  than  the  ex- 
isting Aa&trallan  species,  which  he  has  named  B.  owmi.* 
Notwithstanding  the  strong  presumption  of  antlqul^  of 
the  Honotrematoos  type,  derived  from  Its  Inferiorl^  of 
structure,  no  fossil  remains  of  earlier  date,  referable  to  1^ 
or  conneoting  it  with  the  lower  vertebrates  on  the  one  hand 
and  the  higher  tn»mmal«  on  the  other,  have  yet  been- 
discovered. 

Subclass  HETATHEBIA  ob  DIDELPHIA. 
Although  the  great  divernty  in  external  form,  in 

■  The  latter  name  Is  often  nsed  now,  under  the  Impression  that 
Echidna  Is  preoccupied  by  Fonter  (1778)  for  a  senna  of  Piam: 
bat,  as  that  was  notcbaracterlsed  in  a  recognizable  manner,  tha 
author  even  omlMng  to  name  the  species  for  which  it  was  in- 
tended, It  Is  now  geiwrallrconsidereoa  synonym  foriflrjwia  (see 
Otknthei's  OUotomie  AAei), and  ta  scarcely  suiBctant  lo  bara^ 
"r  acknowledged  and  so  daepir  rooted  In  1 


name  so  unlvenallj  i   ,  ,       .    __ . 

maUan  Utemtursi  Heman's  genns  EAUma  CB«Mfo)  Is  of  latsr 
date,  vis.,  1820. 

.   »  Aimolt  and  Mag.  JWL  0i(.,lB6i;T(d.L(ser.lv.t».lia. 
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TDKoj  untomuMl  charutem,  and  in  mode  of  life  of 
TaxioDs  animals  of  this  aeotaon  might  lead  to  their 
division  into  groups  equivalent  to  the  orders  of  the 
MuheriOi  it  is  more  oonvenieDt  on  Uie  whole  to  adhere 
to  ihe  nsaal  custom  of  treating  dtem  all  as  forming  one 
order  called  Marsupialia,  the  limits  of  which  are 
therefore  equivalent  to  that  of  the  subclass.  The  more 
essentially  distinctive  characters  have  been  already 
pointed  oat  (p.  374).  These  may  be  more  fully  stated 
as  follows: 

The  brain  is  generally  small  in  nrpportion  to  the  size 
of  the  animal,  and  the  snrfaee  folding  of  the  cerebral 
hemispheres,  though  well  marked  in  the  lai^r  spedes, 
is  never  very  oomplez  in  character,  and  u  abwnt  in 
the  smaller  and  medinm-uzed  species.  The  anange- 
ment  of  the  folding  of  the  inner  wall  of  the  cerebrum 
differs  essentially  nom  that  of  all  known  Iktheria,  the 
hippooampal  fiwure  being  continued  forward  above 
the  corpus  oaUoeum,  which  is  of  veiy  small  dze.  The 
■anterior  commissure  is,  on  the  other  hand,  greatly  de- 
veloped.' 

There  are  always  true  teeth,  implanted  in  the  usual 
manner  in  both  jaws,  and  divisible,  aooording  to  their 
pomtion  and  form,  into  indsors,  canines,  premolars, 
and  molars ;  but  they  vary  much  in  number  and  char- 
acter in  the  different  families.  Slxoept  in  the  genus 
Phcucolomys,  the  number  of  inoscsB  in  the  nppw  sjid 
lower  jaws  is  never  equal  The  true  molars  are  very 
generally  four  in  number  on  each  side  of  each  jaw. 
The  chief  peculiarity  in  the  dentition  lies,  however,  in 
the  mode  of  si'ooession.  There  is  no  vertical  displace- 
ment and  suooession  of  Uie  teeth,  eroept  in  the  case  of 
a  sin^e  tooth  on  each  nde  of  each  jaw,  whidi  is  always 
the  hindennost  of  the  premolar  series,  and  is  preceded 
a  tooth  having  more  or  less  of  the  ohataoters  of  a 
Una  molar  (see      23),  and  is  the  only  tooth  otnn- 


mal  foramen  tsmtoated  upon  wotetnal  tothe  antoior 
margin  of  the  orbit,  and  there  are  genraally  lane 
vacuities  in  the  bony  palate-  The  angle  of  ^e  man£- 
ble  is  (except  in  Tanipa)  more  or  leas  inflected.  The 
hyoid  bones  have  alwavs  a  peculiar  form,  consisting  of 
a  small,  more  or  less  lozenge-shaped  baai-hyal,  broad 
cerato-nyals,  with  the  remamder  of  the  anterior  uch 
usually  unossified,  and  stout,  somewhat  compressed, 
thyro-hyals.  There  are  two  anterior  venm  oavte,'  into 
each  of  which  a  **  vena  asjrgos  "  enters.  In  the  male 
the  testes  are  always  contained  in  a  scrotum  which  is 
suspended  by  a  narrow  pedide  to  the  abdomen  in  front 
of  the  peons.  The  vasa  deferenUa  open  into  a  complete 
and  ocmtununu  urethra,  which  is  abo  the  passage  la^ 
which  the  urine  escapes  fnnn  the  Uadder,  and  is  peat- 
fectly  distinct  from  the  passage  for  the  fteoes.  althon^ 
the  anus  and  the  termination  of  the  uretnro-sezaiL 
canal  are  embraced  fay  the  same  sphincter  mnsi^e.  Tlie 
glans  is  often  bifurcated  anteriwy.  In  the  fimule  the 
oviducts  never  unite  to  form  a  common  cavity  or 
uterus,  but  open  separately  into  the  vagina,  wlddi  at 
least  for  part  of  its  course  is  double.  During  the  very 
short  period  in  which  the  embryo  is  contained  in  ^e 
uterus,  its  nourishment  seems  to  be  derived  firom  the 
umbilical  vesicle,  the  allantoic  vessels  not  reaching  the 
surface  of  the  chorion  to  form  a  true  placenta.  The 
mamuuB  ^vaiy  much  in  number,  but  are  alw^  ab- 
dominal tn  portion,  have  long  teats,  and  in  most  of 
the  species  are  more  or  less  molosed  in  a  fold  of  the 
integument  forming  a  pouch  or  marsainum,  though  in 
some  this  is  entirely  wanting,  and  the  newly-bom, 
blind,  naked,  and  hdpless  voung,  attached  ^aa 
months  to  the  teat,  are  merely  oonoealed  and  protected 


As.  38.  Teeth  of  tTpper  Jaw  of  OpOMOm  (Diddpbi/i  virgManal.  ftU 
of  wUob  are  tmcbuiKed,  except  the  tfaird  premolu,  the 

of  which  li  occapleo  In  the  yoans  anlmftl  bramolM  

tooth,  npiMented  fn  the  figan  below  the  line  of  the  other 
teeth. 

parable  to  those  called  "milk  teeth"  in  the  diphy- 
odont  iWAerto.  In  some  cases  (as  in  ^/ptimymnvt) 
this  tooth  retains  its  place  and  nmction  unUl  the  ani- 
mal has  nearly,  if  not  quite,  attained  its  fbll  stature, 
and  is  not  shed  and  replaced  by  its  soooessor  until  after 
all  the  other  teeth  of  the  permuient  series,  including 
the  posterior  molais,  are  fuUy  in  place  and  use.  In 
others,  as  the  Thyladne,  it  is  most  rudimentary  in 
fbrm  and  ase,  being  shed  or  absorbed  before  any  of 
the  other  teeth  have  out  the  gum,  and  therefore  quite 
iunotionlesB.  It  must  further  be  noted  that  there  are 
some  Marsupials,  as  the  Wombat,  Koala,  Myrmeco- 
InuB,  and  the  Da^yures,  in  which  no  such  milk  tooth, 
«ven  in  a  rudimentary  state,  has  yet  been  discovered, 
poanUy  in  some  oases  from  want  of  materials  for  ob- 
MTvation  at  the  right  stage  of  development 

X^pnlno  or  marsnpisT  bones  are  present  in  both 
■■exes  of  neariy  all  spedes.  In  one  g&a.m  alone,  Thjf- 
kuitHMM,  th^  are  not  osmfied.  The  number  of  dorso- 
himbar  vertebnsB  is  always  nineteen,  although  there 
an  some  apparent  exceptions  caused  by  the  ust  lum- 
bar bmng  modified  into  a  saoal  vertebra.  The  num- 
ber of  pairs  of  ribs  is  neariy  always  thirteen.  The 
tympanic  bone  remains  permanently  distinct.  JThe 
«srotid  canal  perforates  the  basi-sphenoid.   Hie  lacry- 

1 W.  H.  Flower,  "  On  the  CommlMOM  of  the  Oeicbml  Hetnl- 
«pbmeaof  the  Jbraptalfii,'' etc^ i>M.  TVvaa. lSg^ p. as. 


Fis.91— Tront  View  of  Skull  of  DcuywrM  unfmu,  ihowlur  pobwo. 
todont  end  camlTorout  deotiUoo  {Proe.  OtoLSoe.,  ISO,  p. Ul). 

by  the  hairy  covering  of  the  mother's  abdomen.  In 
this  sta^  of  their  existence  they  are  fed  by  milk  in- 
jected into  their  stomach  by  the  contraction  of  the 
muscles  covering  the  mammary  gland,  Uie  lesmratoiy 
organs  being  modified  t^poranly,  mnch  as  they  are 
permanently  in  the  Cetoceo, — the  elongated  npper 
'  part  of  the  la^nz  projecting  into  the  posterior  nares, 
i  and  so  maintaining  a  free  communication  between  tlie 
lungs  and  the  extomal  sorfhoe  independentlT  of  the 
mouth  and  guUetj  thus  averlinK  the  danger  of  suffoca- 
tion while  the  milk  is  passing  down  the  Utter  passage. 

The  existing  species  of  Marsupials  are,  with  the  ex- 
ception of  one  family  (the  IHde^hida),  limited  in 
geographical  distribution  to  the  Aastaatian  re^on, 
forming  the  chief  mammahan  fauna  of  AustraliStNew 
(juinea,  and  some  of  the  adjacent  islands.  The  X>u2e2- 
phidas  are  almost  pnnly  neotronieal,  one  or  two  species 
ranging  northwards  into  the  Neaxotie  rc^on.  P osril 
of  memben  of  this  &mily_have  also  been 


strata  of  the 


andeari} 


remains 

found  in  Europe  in 
Miooene  period. 
■  Exeept  In  BMtKM  bmk^  (VMbM.  AMftot.  Ata,  UShp 

.  188.) 
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In  d^Tiding  the  ManupialB  into  minor  gnmpB,  it 
nuiy  be  obseiTed  that  one  of  the  most  obriooi  distino- 
Uve  chancten  among  them  is  derived  from  the  form 
and  arrangement  of  the  teeth.  In  eertun  spedea,  as 
the  Opoaaonu,  Dasyurea,  and  Thylacinee,  the  inoisora 
are  numerous,  amall,  and  Bubequal  in  eiie,  and  the 
canioea  large,  as  in  the  typical  placental  Oamivorea 
(fig.  24 ;  compare  with  that  of  Uon,  vol.  ziv.  p.  680). 
To  these  the  term  *'polyprotodont  "  it  applied,  and 
they  are  all  more  or  leaa  oamiTorous  in  their  babitfi.  In 
othen  the  central  inoisora  are  very  promioent,  and  the 
lateral  indsora  and  ouiines  absent  or  subordinate  in 
function  (fig.  26).  These  are  called  "diprotodont,"  and 
they  are  aU  wholly  or  in  great  part  vegetable  feedera. 
In  one  group  of  these,  the  Wombats,  there  an  bnt  two 
indsora  above  and  the  same  number  below ;  bnt  all  the 
others,  including  the  Kanearooa,  Koalas,  and  Pha- 
langen,  have  two  indsora  oelow  and  aa  many  as  nx 
above,  three  on  each  side,  but  of  these  the  first  or 
central  pair  is  the  most  fully  developed. 

Though  this  dividon  is  extremely  convenient,  a 
difficulty  in  ac- 
cepting it  as 
marking  a  radi- 
cal separation 
of  the  order  in- 
to two  primary 
stocka  is  caused 
hy  the  /Vo- 
m^dccy  which 
combine  a  poly- 
protodont  form 
of  dentition 
with  a  peculiar 
stmcture  of  the 
hind  feet  so 
exactly  resem- 
bling that  of 
some  of  the 
best- marked  di- 
protodonts,  aa 
the  Kan^roos, 
that  it  IS  diffi- 
cult to  believe 
th&t  it  nan  have  no.  3ft.— Ptuot  View  of  Skoll  of  Koata  <na»- 
uiat  It  can  nave  etMrau).  thowliig  diproiodont  uid 

been  developed    barblvoroiu  dentitlOD  (Free.  0«L  Soc,  UO. 
independently,    p-  3U). 
Taking  various 

oombinatioDB  of  characters  into  oonnderation,  the  ex- 
isting MaisupiaU  readily  group  themselves  into  nx 
very  oatund  families,  the  chancters  of  which  can  be 
thus  defined : — 

A.  Teeth  rooted. 

0.  Mxpnrfodoiil.— Inciion  nnmerona,  small,  aabeqnal. 
OuluM  larger  than  the  inoiaon.  Uolais  with 
■harp  tabercles. 

Inciaon  |.  Hind  feet  with  the  four  outer  toec 
rabeqoal,  distinot,  and  a  well-developed 
opposable  hallux.   1.  DidMpikidm. 
f.  Inciaon  }.   Hlod  feet  with  foar  oater  toes 
diitinct,  sabeqiial.   Hallux  small  or  mdi- 
mentarr,  ruelT  opposable.  8.  DatipmidM. 
y.  Inciaon  }.   Hind  feet  long,  narrow.  Foorth 
toe  larger  than  all  the  othen.   Hallux  rudi- 
mentary or  abnnL   Second  and  third  toee 
very  slender  and  united  in  a  common  integu- 
ment (tyndactylouB).  3.  Parawulidm. 
h.  DiprotodonL— Inciaon  f.  Central  apper  and  lower 
inciaon  large  and  cutting.    Cuiinee  absent  or 
small.   Uolan  with  bluntly  tnberoalated  or  trans- 
vendy  ridged  crowna.   Hind  feet  HTndactyloos. 
m.  Hind  limba  diaproportionately  large,  with  feet 

■a  in  FeMmetidm.   4.  Macropodiam. 
$,  Hind  limbs  not  disproportionately  large.  Feet 
broad,  with  fonr  rabeqna)  outer  toes,  and  a 
oppoaable  hallux.    5.  Pkalangiitidm. 

B.  AU  the  teeth  with  pentstent  pulps.   Inciaon  ),  lane, 

snlpriform,  witii  enamel  on  the  outer  surface  only.  No 
ouiuiee.  Hind  feet  with  fcur  inliequaJ  oater  tnea , 
putlHlIj  Byndactylons  and  with  mdimentary  hallux. 


nmOg  DtoicLpHiDA 

Dentition:  (|ia},p1.ia|;  total  60.  Indson  TSiy  smalf 
and  pointed.  Oaninea  large.  Premolan  with  eompfened 
pointed  crowns.  Holan  with  nnmarons  sharp  euMga.  The 
third  premolar  preceded  by  a  deciduous  multiouspldate 
molar,  which  remains  in  place  until  the  animal  li  nearly 
adnlL  Limbs  of  moderate  development,  each  with  five 
ctnnplete  and  distinct  toea,  all  of  which  are  provided  with 
shoii,  oompreased,  eurred,  sharp  daws  of  nearly  equal  siae, 
except  the  flnt  toe  of  the  hind  foot  or  haUnz,  which  is 
large,  widely  aeparable  ttom  the  others,  to  which  it  is 
opposed  in  climbing,  and  terminates  In  a  dilated  rounded 
extremis,  wlthoat  a  naU.  Tail  generally  long,  partially 
naked  and  prehenaile.  Stomach  umpte.  Oacum  of  imaU 
or  moderate  tlse.  Pouch  in  some  complete,  in  othen  repra- 
aented  by  two  lateral  folds  of  the  abdominal  integument, 
partially  covering  the  teata,  while  in  aome  all  trace  of  it  is 
absent.    Vertebr«:  07,  D 18,  L  6,8  8,019-36. 

The  DkUphidm.  or  true  Opasiums,  differ  from  all  othas 
Ifarsupials  in  their  habitat,  being  peculiar  to  the  Amerioaa 
oontlnenL  They  are  mostlj  canuTOnns  or  insectivorona 
in  their  diet,  and  arboreal  in  habits.  One  slightly  aberrant 
form,  with  webbed  hind  feet,  and  aqnatte  mode  of  life,  con- 
stitntes  the  genus  OMrnwartBi.  The  other  nnmerona  spedee 
are  commonly  included  in  the  cenua  Didtlpkjft.  See 
Opossiw. 

Family  DAMtXnWM. 

Dentition :  f  ti '  f  •  J>  "  numeroua,  variable.  Inelson 
small ;  canines  well  developed ;  molan  with  pointed  eusps. 
Limbs  equal.  Foie  feet  with  five  anbeqnal  toea  with  olawa. 
Hind  feet  with  the  fonr  outer  toes  well-developed,  and 
distinct  tram  each  other  and  bearing  claws ;  the  flist  (or 
hallux)  elawleaa,  generally  rodimentair,  sometimes  entliely 
wanting.  Stomach  Bim|ue.  No  CKcnm.  Predatory,  car- 
nivorous or  Inseotlvorooa  animals,  inhabitants  of  Ausballa, 
Tasmania,  and  the  southern  parts  of  New  Qubiea  and  aome 
of  the  adjacent  lalanda.  T%e  aberrant  genus  JfyraiaeeNM, 
though  dearly  a  member  of  thia  famil j,  ia  ao  aharply  dia- 
tlngnished  from  all  the  othen  as  to  render  a  division  Into 
two  snbfamilies  necessary. 

Subfomily  DaayiulnM. — This  comprises  the  most  typioai 
DaaptridA,  In  which  the  premolanand  molan  never  eneed 
the  normal  number  of  seven  on  each  side  of  each  Jaw,  wd 
in  which  the  tongue  is  not  spedslly  extensile. 

T'hyloemw.^Dentition :  <  1.  e  f  },  «  f  —  46.  Incison 
small,  vertical,  tho  outer  one  In  the  upper  Jaw  larger  thjui 
the  othen.  Summit  of  the  lower  incisors,  before  theyaie 
worn,  with  a  deep  transvene  groove,  dividing  it  into  an 
anterior  and  a  posterior  cusp.  Canines  long,  strong,  and 
conical.  Premolan  with  compressed  crowns,  inoreanng  in 
siie  from  before  backwards.  Tme  molan  in  general  war- 
Boten  reeembling  those  of  Dasgunu,  but  of  more  simple 
form,  the  cusps  being  not  so  distinct  nor  sharply  pointed. 


Fio.  3B,— Thflacine  ( ThylaetHui  emtoetphahu). 

Milk  molar  very  small,  and  shed  before  the  animal  leavec^ 
the  mothvr'B  pouch.  General  form  very  Dog-like.  Head 
elongated.  Husale  pointed.  Fan  modente,  erect,  tri- 
ai^nlar.  Fur  short  and  closely  applied  to  the  skin.  TVil 
of  moderate  length,  thick  at  the  base  and  b^tering  towards 
the  apex,  clothed  with  short  hair.  Hallox  (including  the 
metaoupal  bone)  wanting.   Venebns:  C  7.  D      L  6,  B  8. 
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029L  Xumplal buM Mfrmnted  onlrbyBnillaiUMlfied 

The  only  known  ipodes  of  thU  genni.  T.  eyiifoiftri— , 
though  HxialleT  thu  »  oomiooD  Woll|  la  tne  Is^Mt  pnda- 
eaou  UuKipikl  at  prewnt  sxlitiog.  It  !■  now  entirely 
eonlned  to  the  isluia  of  TMmanU,  although  ftvgmenti  of 
boneiand  teeth  flmnd  ino«Te«  afford evidenoethatKCloMly 
allied  ipeeiea  once  Inhabited  the  A  astral  ian  midnland. 
Hie  general  color  of  the  Thylaclne  ii  gimr-brown,  but  it 
hat  a  terlM  of  tiuirerBB  black  bands  on  the  hinder  part 
the  back  and  loins,  whence  the  name  of  "Tiger"  tn- 
oDentlT  applied  to  It  hj  the  oolonlsta.  It  Is  also  called 
"Wol  v'  and  sometimes,  tfaoagh  lessappropriately,"  Hynna." 
Owing  to  the  havoc  it  commits  among  the  sheepfolds,  it  has 
been  nearlT  exterminated  in  all  the  more  settled  parts  of 
Tyonania,  bat  still  finds  shelter  in  the  almost  impenetra- 
ble rockT  glciuof  the  more  mouatalDoos  regions  of  the 
Island.  The  female  prodaoea  four  yoans  at  a  time. 

i)ruyKnu.— Dentition:  •  t.  e  b  J*  i<  <"  1;  total  42.  Upper 
incisors  nearly  eqnal,  and  plaeed  Tertioally.  In  the  smafler 
spedes  the  flnt  Is  atlghtly  longer,  namwer,  and  separated 
from  the  rest.  Lower  Indson  nearly  Terttcal  In  the  larger, 
hat  sloping  forwards  and  upwards  in  the  smaller  species. 


Osnines  luge  and  sharplypointed.   Premolars,  in  the  tjrpl- 
jneiseo  and  sharp-pointed  erowuL  and 
slightly  developed  anterior  and  posterior  aooeasoiy  basal 


oal  forms,  with  compi 


eosps.  Tme  molars  with  aomeroas  sharp-pointed  eosps. 
In  the  upper  Jaw  the  flitt  three  with  crowns  harlng  a  tri- 
angnlar  free  snrfiMe,  the  fourth  small,  simple,  narrow,  and 
plaeed  trsnsTeisely.  In  the  lower  Jaw  tne  molars  more 
oompiessed,  with  longer  cnspa:  the  fourth  not  notably 
smwler  than  the  others.  Earsof  moderate  sise,  prominent, 
and  obtusely  pointed.  Hallux  rudimentary,  oUwleas,  or 
absent;  its  metatarsal  bone  always  present.  Tallgeneiklly 
long  and  well  clothed  with  hair.  Tertebr«:  07.  D13,  Le, 
8  8,  0  IS-aO.  The  true  Dssynres  are  mostly  Inhabitants  of 
the  Australian  continent  and  Tsimania,  where  in  the 
eeonomy  d  nature  they  take  the  place  of  the  smaller  pre- 
daoeoni  OsnUsoro,  the  Oata,  Civeta,  and  Weasels  of  other 
parti  of  tite  world.  They  hide  themaelTes  In  the  daytime  in 
ndee  among  rocks  or  m  hollow  trees,  bat  prowl  about  at 
'  night  In  search  of  the  small  llTing  mammals  and  birds 
which  constitute  their  prey.  The  species  are  not  nume- 
rous, and  divide  themselTcs  into  two  sections.  {I)  Daayunta 
woper  inclndes  D.  wtaoulatut,  about  the  sise  of  a  oommon 
Oat,  Inhabiting  Tasmania  and  the  soatbem  part  of  Aus- 
tralia; D.  ■iw-rtam  or  Mmi,  Tssmania  and  Victoria;  D. 
fs^fVvyi,  South  Australia;  X>.  kalbieatiu,  North  Australia; 
D.  attcpawrtahu,  New  Qninea.  (2)  Bareopkihu  contains  one 
qweies,  D.  arniHU,  differing  from  the  others  in  being  a 
larger  and  heavier  animal,  with  a  disproportlonally  large 
and  broad  head.  Its  teeth  are  relatively  lai^  and  more 
manive,  and  hence  more  crowded  in  the  Jaws;  the  pre- 
molars especially  are  scarcely  compressed  but  rather  coni- 
cal ;  the  lower  molais  want  a  eatp  placed  near  the  middle 
of  the  inner  border,  found  developed  in  different  degrees  in 
all  the  speolea  of  the  flist  seodon.  This  animal  Is  peculiar 
to  Tumania,  wbeie  it  Is  commonly  known  by  the  name  of 
"DevU."  Its  pcevailing  color  is  black.  Its  sise  about  that 
at  an  English  Badger,  and  Its  disposition  remarkably  sav- 
age and  Tonolons. 

Pkmaetgats. — This  genus  (more  properly  PkateolofftU)  com- 
prises a  oonstderable  number  of  small  Harsuplals,  none  of 
them  exceeding  a  common  Bat  in  sise,  differing  fkom  the 
tme  Daaynrea  In  possessing  an  additional  premolar, — the 
dentition  being  i(,ei,p-t,m%;  total  46,— and  having  the 
teeth  generally  developed  upon  an  insectivorous  rather 
than  a  carnivorous  pattern,  the  upper  middle  incisors  being 
larger  and  inclined  forwards,  the  canines  relativelv  smaller, 
and  the  molars  with  broad  crowns,  armed  witn  prickly 
taberolea.  The  mwole  Is  polnt«l.  Ears  moderately 
rounded  and  nearly  naked.  Fore  feet  with  five  subeqa^ 
toes,  with  oompressed.fllightly  curved  pointed  claws.  Hind 
feet  with  the  four  outer  toe«  sabeqaal,  with  claws  similar 
to  those  in  the  fore  feet ;  the  hallux  almost  always  distinct 
and  partially  opposable^  tiiongh  small  and  nailfeas,  some- 
times absent.  The  food  of  these  animals  is  almost  entirely 
inseota,  which  some  pursue  among  the  branches  of  trees, 
while  others  are  purely  teoriestrlal.  They  are  found 
tbrou^ont  Australia,  and  also  In  New  Guinea  and  the  Am 
and  soma  of  the  adjacent  Islands.  Variations  In  the  details 
of  the  dentition  snd  of  the  structure  of  the  hind  limbs,  and 
in  ib»  length  and  arrangement  of  the  hairy  covering  of  the 
tall,  have  given  rise  to  several  snbdivlsions.  which  will  pro- 
bably be  accepted  as  generic  by  most  soologists,  although 
ftartoer  laTetttgations  are  required  before  tiielr  limlta  can 
be  very  aatisfoctorily  defined. 

P,  eriMlieauda,  a  specitss  with  a  thick  compressed  tail  oma. 
Dented  upon  its  apical  half  with  a  crest  of  black  hair, 
diffen  from  the  others  by  the  very  reduced  sise  of  the  third 


nemolar  in  the  upper  and  Its  complete  abaenoe  1b  the  lowev 
jaw,  thns  forming  an  interesting  tmnsMon  In  dentition 
towards  Duagwnu.  It  constltntes  the  genus  OkmioctrtMS  oC 
Kieflt.    Another  <veQr    berrant  form,  P.  lamigera,  dlstin- 

Sished  by  the  great  elongation  of  the  forearm  and  hind 
It,  and  the  complete  aosenoe  of  hallux,  is  AnieiAiHowtft  of 
the  same  author.  It  Is  an  elegant  little  terrestrial  mouse- 
like animal,  with  large  oval  ears  and  long  tail,  with  the 
terminal  put  bushy.  AiMekmmt  and  PodMbnu  are  namea 
proposed  for  other  divisions  of  the  groupi 

Snbfitmlly  MyrmaoobUiw.— Molars  and  premolars  ex- 
ceeding the  normal  number  of  seven  on  each  side.  Tongue 
long  and  extensile. 

iTimBwoMaa.— DentiHon  :  M>  «  i>  P  1>  "  f  or  f ;  total  59 
or  54,  being  the  largest  number  of  teeth  in  any  existing 
Marsupial.  The  disUnetion  between  the  molars  and  pre- 
molars is  not  certain,  as  it  Is  not  founded  on  a  knowledge 
of  the  succession  of  the  teeth,  but  on  their  form.  The 
teeth  are  all  small  and  (except  the  four  posterior  inferior 
molars)  separated  from  each  other  by  an  IntervaL'  Head 
elongated,  but  broad  behind.  Hassle  long  and  pointed. 
Ears  of  moderate  sise,  ovate,  and  rather  pointed.  Pore 
foet  with  five  toes,  all  havinr  strong,  pointed,  oompressed 
olawi,  the  second,  third,  and  fourth  nearly  equal,  the  fifth 
SMuewhat  and  the  first  considerably  shorter.  Hind  feet 
with  no  trace  of  hallux  externally,  bnt  the  metatarsal  bone 
is  present.  Tall  long,  clothed  with  long  hairs.  Fur  rathei 
harsh  and  bristly.  Female  without  anr  trace  of  a  poueh, 
the  young  when  attached  to  the  nipples  being  concealed 
only  by  the  long  hair  of  the  abdomen.  Vertebm :  C  7, 1> 
13,  L  6,  8  3,0  S3. 


no.  27.— Jiftii  wunxbbu  foMdatuM,  From  Oould. 


Of  this  singular  genns  but  one  species  Is  known,  M.  /as- 
eiatHt,  found  in  western  and  southern  Australia.  It  to 
alwnt  the  sise  of  an  Elnglish  squirrel,  to  which  animal  it> 
long  bushy  tail  gives  It  aome  resemblance ;  bnt  it  lives  en- 
tlrdy  on  the  ground,  especially  in  sterile,  sandy  dlBtrict% 
feeding  on  ants.  Its  prevailing  color  Is  obestnut-red,  but 
the  hinder  partof  the  Mcklselegantty  marked  with  broad, 
white,  transverse  bands  on  a  dark  ground. 

Dentition :  <  i  «  f  f  i  <"  I;  *otal  4S.  Upper  ineiaoia 
small,  with  short,  broad  crowns.  Lower  Incisors  moderate, 
narrow,  procliToas.  Oanioee  well  developed.  Premolars 
compressed,  pointed.  Molars  with  qoadnte  tuberculated 
crowns.  Third  premolar  preceded  by  a  very  minnte  molari- 
form  tooth,  which  remains  in  place  until  the  animal  to 
nearly  ftall  grown.  Fere  feet  with  two  or  three  of  the 
middle  toes  of  nearly  equal  sise,  and  provided  with  strong, 
sharp,  dightly  curved  olaws ;  the  other  toes  rudimentary. 
Hind  fset  long  and  narrow ;  the  hallux  rudimentary  or 
absent;  the  second  and  third  toes  very  slender,  and  united 
In  a  oommon  integument;  the  fourth  very  large,  with  a 
aitout  elongated  conical  claw ;  the  fifth  smaller  than  the 
fourth  (see  fig.  S9).  The  ungual  pbalangsi  of  the  large 
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[ma&bupiaua. 


(ow  of  both  feet  oleft  tX  their  eztramitlM  (as  in  if<Mu« 
Among  the  Bdmlala,  bat  in  no  other  Uumipials.)  Hekd 
elonfikted.  Uozde.Iong,  hattow,  and  pointed,  otomach 


Fie.  38.— AroMto  pwMtf.  From  Ooold. 

■imple.  Occam  of  moderate  Bixe.  Poach  complete,  gene- 
n1\j  opentnK  baokmrda.  Alone  among  l^nupiala  ttitj 
have  no  davielea. 

The  P&ramriidm  form  a  very  distinct  bmUy,  in  some  re- 
spects Intermediate  between  the  sarcopbagoos  Da^ridM 
and  the  phytophagous  Maeropodidm.  In  dentition  they  re- 
semble Uke  former,  but  they  agree  with  the  latter  in  the 
pecnliar  stmctnre  of  the  hind  feet.  In  the  construction  of 
the  fore  feet  they  differ  from  all  other  HanapiaU.  They 
may  be  divided  into  three  genera. 

PeroDula. — Anterior  and  posterior  extremities  not  differ- 
ing grestlT  in  development.  Fore  feet  with  three  middle 
toes  well  developed,  the  third  slightly  lar- 
ger than  the  second,  the  foarth  somewhat 
shorter,  provided  with  long,  strong,  slightly 
carved,  pointed  claws.  First  and  fifth  toes 
very  short  and  without  claws.  Hind  feet 
with  hallux  of  one  or  two  phalanges,  form- 
ing a  distinct  tubercle  visible  externally: 
the  second  and  third  toes  very  slender,  of 
equal  length,  joined  as  &r  as  the  ungual 
phalanx,  but  with  distinct  claws;  the 
fifth  intermediate  in  length  between  these 
and  the  largely  developed  foarth  toe. 
Ean  of  moderate  or  small  slie,  ovate, 
pointed.  Tail  rather  short,  clothed  with 
short adpressed hairs.  Furshortandhatsh. 
Pouch  opening  backwards.  Vertebm :  0 
7,  D  13,  L  6,  S  1,  C 17. 

Hie  anhnals  of  this  genus,  oommonly 
called  "  Bandicoots,"  in  Australia,  are  aU 
small,  and  live  entirely  on  the  ground, 
making  nests  composed  of  dried  leaves, 
grass,  and  sticks  in  hollow  places.  They 
are  rather  mixed  feeders;  bat  Insects, 
worms,  roots,  and  bulbs  oonstitnte  their 
ordinary  diet.  The  various  species  are 
widely  distributed  over  Australia,  Tas- 
mania, New  Guinea,  and  several  of  the  ad- 
jacent islands,  as  Aro,  Kei,  and  New 
Ireland.  The  best  known  are— P.  fu-  Fio-  ».-8kelet<m 
cw*«,  fvmnU  (fig.  Sa)^my»^na^  ofjtod  lb«Uj 
•ftMHio,  and  maenwa  dkhu  Australia,  and  jiSS  ^^imJciT 
F.  dongama,  anfrcfma  and  bmgieaida  tKua  a,  satng^lus ;  eb, 
New  Guinea.  cuboid ;  n,  navl- 

Jfa«rDtif.—Holar  teeth  curved,  and  with  oular:  ^.«Xo-, 
longer  crowns  and  shorter  roots  than  in  ?55*/f?'Sii, 
the  last.  HinderextremitieeproportlonaUy  J!^Jd  '  il,^ 
longer,  and  hallux  represented  only  by  a  and  third  digits: 
smaUl  metatarsal  bone.  Uuzzle  mneh  rv,the  large  ud 
elongated  and  narrow.  Fur  soft  and  o°i7  ^^notional 
^ky  Ear.  very  larfe^  W  »?d  Pointed.  gg*iil,%£ 
Tail  long,  its  apical  half  clothed  on  the  oMt.  Compare 
dorsal  snrfhce  with  long  baiis.  Pouch  £is  Ibot  wlih 
opening  forwards.  Yertebne:  C7,  D  13,  that  of  the  Kan- 
L6,8  2,C  23.  |woo,Tol.xm.p. 

But  one  spedes  is  known,  M.  lagotta,  ^ 
from  western  Aastrmlia.   It  ts  the  largest  member  of  the 
family,  being  about  the  sise  of  the  common  Babbit,  to 
which  anlnuu  It  beats  sufficient  superficial  resemblanoe 
to  have  acquired  the  name  of  "  Native  Babbit "  from  the 


IlII 


colonists.  It  barrows  in  the  ground,  but  in  other  respeete 
reeembles  the  Bandicoots  In  its  habits. 

Ck«gropii«.— Dentition  genwally  leoembling  that  of  Par*- 
m^,  but  the  canines  are  leas  developed,  and  in  the  upper 
Jaw  two-rooted.  Limbs  very  slender;  posterior  nearly 
twice  the  length  of  the  anterior.  Fore  feet  with  the 
functional  toes  reduced  to  two,  the  leoond  and  third,  of 
equal  length,  with  closely  united  metacarpals  and  shorty 
sharp,  slightly  curved,  compressed  claws.  First  toe  rep- 
resented by  a  minute  rudiment  of  a  metacarpal  bone ;  tbB 
fourth  by  a  metacanial  and  two  small  phalangeM  without  a 
claw,  and  not  reaching  the  middle  of  the  metacarpal  of 
the  third ;  fifth  entirely  absenL  Hind  foot  long  and  nar- 
row, mainly  composed  of  the  strongly  developed  fourth 
toe,  terminating  in  a  conical  pointed  nail,  with  a  sbong  pad 
behind  it ;  the liallux  represented  by  a  rudimentary  meta- 
tarsal ;  the  remaining  toes  completely  developed,  and  with 
claws,  but  exceedingly  slender;  the  united  second  and 
thiVd  reaching  a  littie  way  beyond  the  metatarso-phalan 
geal  articulation  of  the  fourth ;  the  fifth  somewhat  shorter. 
Tail  not  quite  so  long  as  the  body,  and  covered  with  short 
bails.  Bars  large  and  pointed,  and  folded  down  when  the 
animal  ia  at  rest.  Fur  soft  and  loose.  Pouch  opening  hack- 
wards.    Vertebne :  C  7,  D  13,  L  6,  S  1,  C  20. 

The  only  known  specice  of  this  genos,  chlefiy  remaikable 
for  the  singalar  construction  of  its  limbs,  is  an  animal 
about  the  sixe  of  a  small  Bat,  found  in  the  interior  of  the 
Australian  continent.   Its  general  habits  and  food  appear 


Pis.  n. — CAcarcpMf  taiUmoHt.  From  Qould. 

to  resemble  those  of  the  other  PanmeUdm.  It  was  first 
described  as  O.  aeaadalttf  byOgilby  fhnn  a  mutilated  VMi- 
men,  but  the  speeiflo  name  was  afterwards  changed  by  Otay 
to  outanotU. 

FumHn  IfACBOPODIDA. 

The  general  oharacteiB  of  this  &mily,  and  an  aoeoont  tt 
the  animals  composing  It,  will  be  found  in  the  article  EAx* 
Guum,  vol.  xiii.  pp.  847  tq.. 

Dentition  (oxoept  in  the  aberrant  genns  lIsrsipM) :  i  {, 
the  first  above  strong,  carved,  and  cutting,  the  other  twe 
generally  somewhat  smaller ;  the  single  lower  incisor  large, 
more  or  less  prodivons ;  o  ^-^^  upper  small  or  moderate, 
conical  and  sharp-pointed;  lower  absent  or  quite  rudimen- 
tary ;  p      variable ;  m  (  or  {,  with  four  obtuse  tubercles. 

Limbs  snbequal.  Fore  feet  with  five  distinct,  sulMqual  toes 
with  claws.  Hind  feet,  short  and  broad,  with  five  well-de- 
veloped toes ;  the  hallux  large,  nailless jud  opposable;  the 
■eoond  and  third  slender  and  tuilted  by  a  common  integu- 
ment as  fiu  as  the  claws.  Stomach  simple.  Oeonm  present 
(except  in  TiwipM),  and  usually  large.  Pouch  oomplata. 
jt  wim^ia  of  nuall  or  moderate  sise  and  arboreal  habit%  feed- 
ing on  vegetable  and  mixed  diet,  inhabiting  Australia  and 
the  Papuan  Tilands.  Excluding  F%m»eol»retc«  ana  especially 
Tartipet,  thvr  form  a  very  natural  family.  The  latter  ia. 
however,  evidently  «  modified  form  of  the  same  general 
type,  chiefly  aberrant  in  the  characteit  of  its  alimentary 
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oTguu,  which  mre  ftdapted  for  a  pecniiar  mode  of  snbsia- 
tonoe.  It  ina7  constitute  a  dictinct  labfiuailj' 

SBb&mily  Tarmlpedlnao.  —Teeth  almoet  radimentary 
and  Tarlable  in  nomber.  Tongne  long,  slender,  pointed,  and 
Tery  extensile.   Cbcdu  ataeent. 

Taniv€a.—TbiM  is  named  from  some  supposed  resembtanoe 
of  its  root  to  that  of  the  Lemoriao  geniu  Tdrnia;  bat  It 
mnatbe  remarked  that  it  has  none  of  the  peculiar  elonga- 
tion of  the  caleaneom  sad  scaphoid  so  characteristic  of  that 
genns.  Head  with  elongated  and  slender  manle.  Honth 
opening  small.  The  two  lower  incisors  are  long,  Terj  slen- 
der, sharp-pointed,  and  horixontally  placed.  £[lthe  other 
teeth  are  simple,  conical,  minute,  and  placed  at  considera- 
ble and  irregular  interrsls  apart  in  the  Jaws,  the  number 
appearing  to  vary  in  different  individuaU  and  even  on  dif- 
ferentaidea  of  the  two  individnsls.  The  fonnula  In  a  speci- 
men in  the  Husenm  of  the  Boyal  College  of  Surgeons  is 

*  5  *  0=^'''  ""^  "S*  Kami  of  the  mandible 

extremely  slender,  nearly  straight,  and  without  coronoid 
process  or  inflected  angle.  Fore  feet  with  five  well-devel- 
oped toes,  with  small,  fliit,  scale-like  nails,  not  reaching  to 
the  extremity  of  the  digits.  Hind  feet  rather  long  and 
slender  compared  with  that  of  the  Phalangittinw,  with  well- 
developed  opposable  and  naillesB  hallux;  second  and  third 
digits  syndactylons,  with  sharp  compressed  carved  claws; 
the  fourth  and  fifth  free, and  with  small  flat  nails.  Ears  of 
moderate  sixe  and  rounded.  Tail  longer  than  the  body  and 
head,  scantily  clothed  with  short  hairs,  prehensile.  Ver- 
tebra :  C  7,  D  13,  L  5,  8  3,  C  24. 

Of  this  singular  genus  but  one  species,  T.  mtratut  (fig. 
31),  is  known,  about  the  sise  of  a  common  Mouse.  It 
inhabits  western  Australia,  lives  in  trees  and  busbee,  uses 
its  tail  In  climbing,  and  feeds  on  honey,  which  it  procures 
by  inserting  its  long  tongue  into  the  blossoms  of  MetaUuae, 
etc  One  kept  in  confinement  by  Mr.  Gould  was  also  ob- 
served to  eat  files. 


Fio.  Sl.—Tarsipei  roitratui.   From  Oould, 
Sdb&mily  Phalanglatiiiae. 

Teeth  normal.  Rudimentary  lower  canines  present. 
Tongue  of  ordinary  structure.  No  cheek  pouches.  Stomach 
and  ascending  colon  simple.  Cncnm  long,  simple.  Tail 
well-developed. 

A  numerous  groop,  varying  in  sise  from  that  of  a  House 
to  a  large  Oat,  arboreal  in  their  habits,  and  abundantly  dis- 
tribated  throughout  the  Auatralian  region.  One  section  is 
diatingaished  by  the  poaaeasion  of  a  flying  membrane,  or 
fold  of  skin,  extending  on  each  side  of  the  body  between 
the  fore  and  hind  legs,  forming  when  the  limbs  are  ex- 
tended a  kind  of  parachnte,  as  in  the  Flying  Squirrels,  and 
also  by  a  non-preheoaile  tall.  This  Includes  the  genera 
PaUurua,  Selidiiu,  and  Aerobata.  The  remainder  have  no 
snch  membrane,  and  have  the  taU  more  or  less  prehensile, 
the  under  snrflsce  at  least  of  the  apical  portion  being  bare. 
Tbmt  are  the  typical  Phalangers,  or  "  Opoamma  "  as  they 
Vol.  XV.-T07 


Fio.  82.-«keleton  of  Hind  Foot  of  Koala 
( ptuueolareloi  dneretu),  showing  the  stout 
uppoHsble  hallux,  followed  by  two  slender 
toes,  wblcb  In  tbe  living  animal  are  In- 
cloaed  as  Ikr  ss  the  nails  In  a  common  In- 
tegument. 


are  oonunonly  called  In  Australia  (genus  PftaImtrM*)i  ^''^ 
their  various  modifloationB,  as  OtacMi  Anuiodlintf,  Daehf- 
UrptUa.  These  will  be  more  fhlly  described  in  the  artiela 
Phalaitoxb. 

Sabfiunily  PhaaoolarotliUB.— Teeth  normal;  no  rudi- 
mentary lower  canines.  Tongue  of  ordinary  stmctore. 
Distinct  cheek  pouches.  Stomach  with  a  special  gland 
near  the  cardiac  orifloe.  0»cum  very  long  and  (with  the 
upper  portion  of  the  colon)  dilated  and  provided  with 

nnmerous  longi- 
tudinal folds  of 
mncoos  mem- 
brane. In  many 
anatomical  cbar- 
acters,  especially 
the  pceseesion  of 
a  special  gastric 
gland,  this  group 
resembles  the 
Phateolomyidm,  to 
which  it  obvions- 
forms  a  transi- 
tion.* 

Phoaeotorctos. — 
Dentition  :i},c}, 
oi,  total  30. 
Upper  incisors 
crowded  together, 
cylindroidal,  the 
furst  mnch  larger 
than  the  others, 
with  a  bevelled 
cutting  edge  (flg. 
S5).  Otnine  very 
small ;  a  consider- 
able interval  be- 
tween it  and  the 
premolar,  which 
IB  as  long  from  be- 
fore backwards  bat  not  so  broad  as  the  true  molars,  and 
has  a  cutting  edge,  with  a  smaller  parallel  inner  ridge. 
The  molars  slightly  diminishing  in  size  from  the  flnt  to  the 
fourth,  with  square  crowns,  each  bearing  four  pyramidal 
cusps.  The  lower  incisora  are  semiproclivoua,  compressed 
and  tapering,  bevelled  at  the  ends.  Premolars  and  molars 
In  contiuuons  series,  as  in  the  npper  Jaw.  Fore  feet  with 
the  two  inner  toes  slightly  separated  from  and  opposable 
to  the  remaining  three,  all  with  strong,  curved,  ana  much 
compressed  claws.  Hind  foot  with  the  hallux  placed  very 
far  back,  large  and  broad,  the  second  and  third  (united) 
toes  considerably  smaller  than  the  other  two;  the  fourth 
the  largest.  No  external  tail.  Fur  dense  and  woolly. 
Ears  of  moderate  size,  thickly  clothed  with  long  bain. 
Vertebra :  0  7,  D  II,  L  S,  S  2,  C  8.  Ribs  eleven  pairs,  a 
rare  exception  to  the  usual  number  (13)  In  the  Mamptaiia. 

There  is  but  one  species,  the  Koala  or  Native  Bear  of  the 
Anstralian  colonists  (P.  einerev),  found  in  the  eontbeast- 
em  parts  of  the  Australian  continent.  It  is  about  2  feet  In 
length,  and  of  an  ash-gray  color,  an  excellent  climber,  and 
residing  generally  in  lofty  Enealyptut  trees,  on  the  buds 
and  tender  shoots  of  which  it  feeds,  though  occasionally 
descending  to  the  ground  in  the  night. 

Kindred  Foatil  Forma, 

Here  may  be  noticed  several  genera  of  extinct  Uarto* 
pials,  the  remains  of  which  have  been  fonnd  in  the  posb- 
Tertiary  deposits  of  Australia,  which  agree  with  the  Jfo- 
eropodidm  and  the  Phalangigtidm  in  having  }  incisors,  those 
of  tbe  lower  Jaw  very  large  and  proclivous.  As  the  whole  of 
their  structure,  especially  thut  of  the  hind  feet,  is  not  yet 
known,  their  precise  affinities  cannot  be  determined. 

/>tpn>(od(m.— Dentition  i  ),  ei,p{,mi;  total  28.  The 
first  npper  incisor  very  Urge  ana  scalprilorra.  True  molan 
with  prominent  transverse  ridges,  as  in  Maeropua,  but  want- 
ing the  longitudinal  connecting  ridge.  Anterior  and  pos- 
terior limbs  less  disproportionate  than  in  the  Kangaroos. 
D.  auatralia  ia  a  gigantic  animal  compared  with  all  existing 
Marsupials,  surpassing  a  Ehinocerosin  bulk. 

XotolA«riwn, — Dental  formula  as  in  the  last,  from  which 
It  differs  chiefiy  in  tbe  incisor  teeth,  especially  those  of  the 
lower  Jaw,  being  much  sm^er.  The  skull  is  short,  with 
the  sygomatio  arches  extremely  broad.  N.  mUeUtt  and 
jasraw,  Iwth  animals  of  great  siae,  though  inferior  to  Di- 
pntodov^ 

nyloeoteo.— Dentition  of  adult:  f  i  s  A,  p  f,  m  1;  total 
24.  First  npper  incisor  mnch  larger  tna^  the  otheis; 
canine  and  first  two  premolars  mdimeatary.   In  tbe  lower 

I  a.  v.  A.  Forbes,  ■*  Anatomy  of  the  Koala,"  Pne.  ZooL  Ox. 
USl,p.UO. 
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Jaw  there  an  alto  one  or  two  imaU  and  early  detddnoiu 
piemolan ;  posterior  promolsn  of  boUi  jaw*  fonaed  on  the 
Mine  ^pe  u  that  Sj/pnprjrmmu,  bat  relatively  mnch 
laigar;  trae  molaia  mdimentaiy,  tabercnlar.  One  specie*, 
T.  oanif  hs.  This  animi^  presents  a  most  anomaloas  con- 
dition w  dentition,  the  ranctional  teeth  being  reduced  to 


na.lll,— l^ont  TUw  of         cr  nj/Caoitea  atmifet,  rMlond.  X  k 
Froaci  Proc.  Geol.  Sap,,  JSCa.p.  312. 

one  pair  of  large  cotting  indson  sitoated  cloee  to  the  me- 
dian line,  and  one  great,  trenchant,  compreaeed  premolar,  on 
each  side  above  and  below.  It  wu  first  described  as  a  car- 
nivorous Uarsnpial,  and  named,  in  accordance  with  its 
pieemned  habits,  "  as  one  of  the  ftJlest  and  most  deatmo- 
tive  of  predatory  beasts ;"  bat,  as  Its  affinities  are  certainly 
with  the  PhalanaitHda  and  Maeropadidm,  and  iti  dentition 
oompletely  unlike  that  of  any  known  predaoeooi  ftnliffal, 
this  view  has  been  ealled  in  question.* 

Anj^  FHAJKMUmiDA 

Dentition:  <1.0t,j»i,Mt=24.  All  the  teeth  with  per- 
sisteot  pulps.  Tiieuidsins  large,  sealpriform,  with  enamel 
only  on  the  front  sox&ce,  as  in  the  £odenfia.  The  molars 
strongly  curved,  forming  from  the  base  to  the  summit  about 
a  quarter  of  a  circle,  the  concavi^  being  directed  ontwards 
in  the  upper  and  inwards  in  the  lower  teeth.  The  first  of 
the  series  (generally  called  "  premolar,"  though  It  appears 
to  have  no  millc  predecessor),  aingle-Iobed ;  the  other  four 
composed  of  two  lobes,  each  snbtriangolar  in  section.  Limbs 
equal,  stout,  and  short.  Fore  feet  with  five  distinct  toes, 
«Mh  fbmished  with  a  long,  steon^  and  slightly  carved 
nail,  the  first  and  fifth  oraraderably  shorter  than  the  other 
three.  Hind  feet  with  a  very  short  naillesB  hallaz,  the 
eeoond,  third,  and  fourth  toes  partiaUy  united  by  intega- 
ments,  of  nearly  equal  length,  uie  fifth  distinct  and  rather 
shorter;  all  fimrprovided  wiui  long  and  curved  nails.  In 
the  skelebm  of  the  foot,  the  second  and  third  toes  are  dis- 
tinctly more  Blender  t^an  the  foarth,  showing  a  slight  ten- 
dency towards  the  peculiar  character  so  marked  in  the  last 
three  bmilles.  TtAi  rudimentary.  Stomach  simple,  pro- 
vided with'  a  special  i^and  situated  near  the  cardiac  orifice. 
Oaecum  very  uiort,  wide,  and  witii  a  peculiar  veimiform 
appendage. 

The  species  of  this  funily  are  few,  and  all  contained  in 
one  genus,  PhoKoJomyt,  wit&  two  well-marked  sections,  one 
containing  the  Common  and  Broad-nosed  Wombats,  P.  wom- 
tot  and  ptatyrhmut,  the  other  the  Hairy-nosed  Wombat,  P. 
Isff^Vofu.  "niey  are  all  terrestrial  and  burrowing  animals, 
generally  slow  in  their  movements,  and  harmless  in  dispo- 
sition ;  ^ey  feed  oo  roots  and  other  vegetable  substances, 
and  inhabit  the  sonthem  parts  of  the  Australian  continent, 
Tsamania,  and  the  islands  of  Bass's  Btraits.   See  Wohbat. 

fJtarmpUaia.-Q.  B.  WateAouse,  JVbt  OaL  ttT  Out 
"Haifaplata,"184S:  S.oS^JIammalK^  Av»- 
186S ;  B.  Owen,  artfela  "  Manaplalla,"  In  O\ftiop.  t^Anatomw 


and  various  memolis  on   Sxtinot  UammaU  of 


1  The  lowest  Eocene  fbrmaOon  of  New  Uexloo  has  reosntlr 
vleUed  an  animal  (PtOodua  metUxnm)  having  a  mandibular  denti- 
pon  allied  to  that  of  IMoooIeo,  and  which  goes  some  way  to 
hrldf*  over  ttie  gap,  both  m  structure  and  time,  between  Ibis  and 
jtejWooic  higiamiatum  (me  Cope  in  AmHem  Jmmau, 


Australia"  In  PkOMetkUai  nmmallimt;  W.  H.  Plowar,  "Onths 
Development  and  Bueassslon  of  ttw  Testb  In  the  Hanm^alla," 
PhO.  nam^imi. 

SUBOLA80  BUTHERIA.  Ob  MONODELPHIA. 

The  remaining  mammals  are  included  in  the  Eu- 
THKau.,  Plaoentalia,  or  Monodelphia,  ibe  leading 
oharacters  of  which  have  been  ^ven  at  p.  374.  'TheiT 
affimtiee  with  one  another  are  bo  oomplex  that  it  ia 
impossible  to  arrange  them  satiafaotoriiy  in  any  serial 
order.  The  Edentata  may  be  taken  first  as  standing 
in  some  lespeota  apart  from  all  the  othors.  TheSumia 
and  Cetacea  are  also  somewhat  isolated,  having  under- 
gone most  remarkable  modifications  from  the  normsl 
mammalian  type.  The  Primates  must  be  placed  at 
the  head  of  the  aeries.  The  posiUott  of  the  others  is 
quite  arbitrary,  as  non,e  of  the  hitherto  proposed  asso- 
ciations of  the  orders  into  larger  groups  stand  the- 
test  of  critical  iDveatigation,  and  palseontological  re- 
searches have  already  gone  mr  to  show  that  they  ai» 
all  modifications  of  a  common  heterodont,  diphyooont, 
pentadactyle  form. 

Obdke  EDENTATA. 

The  name  ssngned  to  this  group  (which  some  soo> 
lo^ta  think  ought  rather  to  be  ranked  bs  a  subclass 
than  an  order)  by  Guvier  is  ofUa  objected  to  as  inap- 
propriate, for  though  some  of  the  members  are  edentu- 
lous, others  have  ve:^  numerous  teeth ;  and  the  Lin- 
nsBan  name  BnUa  is  oocasionally  substituted.  But 
that  term  is  quite  as  objectionable,  especially  as  the 
group  to  which  Lioneeus  applied  it  is  by  no  means 
equivalent  to  the  order  as  now  understood,  as  the 
names  of  the  genera  contained  in  it,  viz.,  EUphat. 
Trichechut,  Brad^/pus,  Myrmecophaga,  Manit,  and 
Da^put.vnll  indicate.  It  containec^  in  fact,  all  the 
T«iwft1«^  wen  known  which  are  oomprised  In  the  modem 
mdeisof  I^'obotcidea,  Sirenioy  ana  Edentata,  together 
with  the  Walrus,  one  of  the  Camivora.  If  retained 
at  all,  it  should  rather  belong  to  the  I\vboaeideaf  aa 
EUptuu  stands  first  in  the  ust  of  genera,  and  was 
prowUyin  the  mind  of  linnteua  when  he/M»gned 
the  name  to  the  group.  Cuvier's  order  included  ^e 
Omithorhj^ehua  and  Echidna^  the  structure  of  which 
was  then  unperfectly  known,  and  which  are  now 
common  consent  removed  to  an  altogether  different 
section  of  the  class,  but  otherwise  its  umita  are  those 
now  adopted.  The  name  Edentata  is  so  generally 
used,  and  its  meaning  so  well  onderatood^  that  it  would 
be  very  undeniable  to  diange  It  now ;  m  &ct  mmilar 
reasons  might  be  assigned  for  ceamng  to  use  nearly  alt 
the  other  coirent  ordinal  designatiotuL  for  it  might  bfr 
equally  well  objected  that  all  the  Carmjoora  are  not 
flesheaters,  many  of  the  Marwpialia  hare  not  pouches, 
and  so  forth. 

If  the  teeth  are  not  always  absent,  they  invariably 
exhibit  certain  imperfections,  which  are  indeed  almost 
the  only  common  characters  which  bind  together  the 
various  extinct  and  existing  members  of  the  order. 
These  are—that  they  are  homodont  and,  with  the  re- 
markable exception  of  the  genus  TatusiOj  monophyo- 
dont;  they  are  never  rooted^  but  have  persistent  pulps; 
the^  are  always  deficient  m  one  of  the  constitoents 
wluch  enter  into  the  fbrmadon  of  the  complete  mam- 
malian tooth,  the  enamel,  and  are  never  present  eithw 
in  the  upper  or  lower  jaw  in  the  fore  pi^  of  the 
moudi,  t£e  ntuation  oooupied  by  the  ineisors  of  other 
manunals.' 

There  is  so  great  a  difference  in  structure  an4 
habits  between  some  of  the  existing  animals  asugned 
to  this  order  that,  beyond  the  negative  characters  just 
mentioned,  there  seems  litUe  to  connect  them.  The 
Sloths  and  Anteaters,  for  instance,  in  mode  of  life, 

■  In  some  few  AnnadlUos  the  sutnie  between  the  piemazS' 
and  maxflla  passes  behind  the  lint  apper tooth,  but  fn  all  H. 
other  knon  memlm  (tf  the  order  aU  IM  teeth  sn 
themuUIiL 
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general  oonfonnatioD  of  limbs,  stractora  of  dixestire 
organs,  etc,  appear  atT  first  sight  almost  as  widely 
separated  as  any  mammals.  Palaeontology  has,  how- 
ever, thiDTD  great  light  npon  their  relatioaa,  and 
proved  their  real  affinities.  Perfectly  intermediate 
forms  have  been  discovered  in  the  great  Ground  Sloths 
of  America,  which  have  the  dentition  and  veneral  form 
of  the  head  of  the  Sloths,  combined  with  the  limba  and 
trank  of  the  Anteaters.  It  is  highly  probable  that  the 
existing  members  of  the  order  are  very  much  differen- 
tiated represcutaUves  of  a  large  group,  the  greater  num- 
ber of  which  are  now  extinct,  and  which  nave  become 
Eo  without  ever  attaining  a  high  grade  of  organization. 
The  great  diversitiy  of  structure  of  the  existing  &milie8, 
the  high  degree  of  specialization  to  which  many  have 
attained,  the  paucity  of  species  and  even  of  individuals, 
tbeir  limited  area  of  distribution,  and  their  small  size 
comj^ared  with  known  ancestral  forms,  all  show  that 
this  is  an  ancient  and  a  waning  group,  the  members  of 
which  seem  still  to  hold  their  own  either  by  the  re- 
moteness and  seclusion  of  their  dwelling-places,  by 
their  remarkable  adaptation  of  structure  to  special 
oonditions  of  life,  or  b?  aid  of  the  peculiar  defensive 
annature  with  which  tney  ore  invested.  Their  former 
history  can,  however,  only  be  thus  surmised,  rather 
tiian  read,  at  present ;  for,  though  we  hare  ample 
evidence  of  the  abundance  and  superior  magnitude  of 
certain  forms  in  the  most  recent  or  post-Tertiary  geo- 
logical age,  and  in  one  part  of  the  world,  beyond  this 
time,  tc,  in  the  true  Tertiary  period,  and  in  other 
parts  of  the  world  than  America,  the  remains  of  ani- 
mals of  this  order  hitherto  discovered  are  only  ftag- 
mentarj',  giving  a  most  imperfect  idea  of  their  actual 
structure,  and  affording  no  indications  which  serve  to 
connect  tnem  with  any  other  branch  of  the  class. 

The  existing  members  of  the  order  readily  group 
themselves  into  five  distinct  families,  the  limits  of 
which  are  perfeotlyclear.  Theseare  (1)  Bradypodidos, 
or  Sloths ,  (2)  Myrmeco-nJiagidce^  or  Anteaters ;  (3) 
J)asifpodid(e,  or  Armadillos ;  (4)  MantdcB,  Pangolins 
or  Scaly  Anteaters ;  and  (5)  OrycUri^podidos^  Aard- 
vajka  or  African  Anteaters.  The  geographical  distri- 
bution of  these  families  coincides  with  their  structural 
distinction,  the  first  three  being  inhabitante  of  the  New 
and  the  last  two  of  the  Old  World.  It  has  been  usual  to 
arrange  these  familiesinto  two  large  groups  or  suborders : 
— (1)  the  Fhyllopliaga,  leaf-eatera,  also  called  Tardi- 
arada,  containing  the  Bradypodidte  alone ;  and  (2)  the 
£hitomophaga,  insect-eaters,  or  VermUinffua,  containing 
all  the  other  families,  from  which  sometimes  the  Oryc- 
teropodida  are  separated  as  a  third  suborder  tmder  the 
name  of  Effodientia.  Such  an  arrangement  is,  bow- 
ever,  an  artificial  one,  founded  on  superficial  resem- 
blance. The  bonds  which  unite  the  Manidce  to  the 
Myrm^xrpha,gid(z  are  mainly  to  he  found  in  the  stmo- 
ture  of  the  mouth,  especially  the  extensile  character 
of  the  tongue,  the  great  development  of  the  submaxil- 
lary glands,  and  the  absence  of  teeth.  These  characteis 
are  exactly  analogous  to  those  found  in  the  Echidna 
amons  Monotremes,  the  Woodpeckers  among  Birds, 
and  the  Chamseleon  among  Reptiles, — the  fact  prob- 
ably being  that  in  countries  where  Termites  and 
ginular  insects  flourish  various  distinct  forms  of  verte- 
brates have  become  modified  in  special  relation  to  this 
aboDdance  of  nutritious  food,  which  could  only  be 
made  available  by  a  peculiar  structure  of  the  alimentary 
organs.  A  lAcm  study  of  the  more  essential  portions 
of  the  anatomy  of  these  animals'  leads  to  the  belief 
that  all  the  American  Edentates  at  present  known, 
however  diversified  in  form  and  habits,  belong  to  a 
common  stock.  The  Bradypodidce,  Megathaiidce, 
and  MyTTnecophagidoB  are  closely  allied,  the  modifica- 
tions seen  in  the  existing  families  relating  only  to  food 
and  manner  of  life.  The  ancestral  forms  may  have 
been  omnivorous,  and  gradually  separated  into  purely 
vegetable  and  purely  animal  feeders ;  from  the  former 
■re  developed  the  modem  Sloths,  from  the  latter  the 


Anteaters.  The  Armadillos  (Z>(U97>ocZiti(£)  are  another 
modification  of  the  same  type,  retuning  some  gene- 
ralized characters,  as  those  of  the  alimentary  organs, 
but  in  other  respects,  as  their  defensive  armature,  re- 
markably specialized.  The  two  Old- World  families 
ManidcB  and  Orycter^aodidiE  are  so  essentially  distinct, 
both  from  the  American  families  and  from  each  other, 
that  it  may  even  be  considered  doubtful  whether  they 
are  derived  from  the  same  primary  hranoh  of  mam- 
mals, or  wliether  they  may  not  be  offsets  of  some 
other  branch,  the  remainiug  members  of  wbioh  have 
been  lost  to  knowledge. 

family  Bkadvpodid A. 
Externally  clothed  with  long,  ooarse,  orisp  hair.  Head 
Bbort  and'roandud.  External  ears  inconspicaouB.  Teeth 
^  ia  each  Jaw,  mbcylindrical,  of  pursiatent  growth,  consist' 
mg  of  a  central  axis  of  vaso-dentine,  with  h  thin  Invest- 
ment of  hard  dentine,  with  a  thick  outer  coating  of  cemout; 
without  (as  Car  aa  is  yet  known)  any  successioD.  Fore 
Hmbfl  greatly  longer  than  the  htad  limbs.  All  tbeeztrumi- 
tifls  terminatlDg  in  nErrow,  curved  feet ;  the  digits  never 


Fio.81.— Skul)  of  Two-toed  Bloth  (awlapui  dtdaeMus). 
From  Proc  2ooL  Soc.,  1S71,  p.  432. 

ezoeeding  three  in  nmnbor,  eacamd  for  nearly  their  whole 
length  In  a  common  integument,  and  armod  with  long, 
strong  claws.  Tail  radimeoUuy.  Stomach  complex.  No 
cttcam.  Plaoenta  decidnate,  dome-like,  composed  of  an 
aggrogatioD  of  nomeroaa  diacoidal  lobes.  Strictly  arboreal 
In  habits,  vegetable  feeders,  and  limited  geogTaphically  to 
the  forest  regions  of  Sontb  and  Central  America.  Two 
genera,  Sradj^ut  and  CholcepMt.   Bee  Sloth. 

Fanilf  Meoathesiida 
membeis  of  this  family  are  all  extinct.  Their  char- 


Fio.  8&.-Seotion  of  Upper  Holar  Teetb  of  Jftpuacriym.    X  L 
Prom  Owen. 

acten,  to  fiur  as  la  known  from  the  weU-preserved  remains 


Digitized  by 


388 


MAMMAT.TA, 


[EDENTATA. 


of  numy  Bpeclea  found  ftbnndaDtty  In  deposits  of  Pl^Btoeene 
age  Ib  boto  Korth  and  South  America,  were  intermediate  be- 
tween those  of  the  existing  Bradmodidm  and  the  JTymMO- 
pkMidm,  combining  the  head  and  dentititm  <tf  the  fimner 
with  the  stmotare  of  the  vertebral  column,  llmbi,  and  tall 
it  the  latter.  Almost  all  the  known  species  are  of  «om- 
paratlvely  gigaotio  size,  the  smallest,  Calodon  tsermnefiuiM, 
exceeding  Uie  largest  existing  Anteatar,  and.  the  Megathe- 
riam  being  lancer  than  a  BhinooeroB.  llie  dentition  Is  osa- 
allj  I  on  each  side,  as  in  the  Sloths,  bat  in  Oadodon  ), 
This  genoB,  and  in  a  still  more  marked  degree  Megaiheriim, 
difler  from  all  the  otheis  in  the  details  of  the  straotare  of 
the  teeth.  They  are  very  deeply  implanted,  of  prismatic 
form  (quadrate  in  transverse  section) ;  and  tne  component 
tissues— hud  dentine  (fig.  36,  d),  atHreer  vaso-dentine  («}, 
and  oementum  (c) — are  so  ar- 
ranged that,  as  the  tooth  wears, 
the  sur&ce  always  presents  a 
pair  of  transverse  ridges,  thus 
prodncing  a  tritdrating  appa- 
ratus comparable  to  the  "  bilo- 
phodont"  molar  of  Dinotherium, 
Tapirut,  Mamtm,  JVoeropuf ,  and 
others,  though  produced  in  a 
different  manner.  In  all  the 
other  genera  the  teeth  are  more 

.  or    less   cylindrical,  though 

'  sometimes  laterally  compressed 
or  evMi  longitudinally  grooved 
on  the  sides,  and  on  the  grind- 
ing sor&ce  the  prominent  ridge 
of  hard  dentine  follows  the  ex- 
ternal contour,  and  is  sar- 
rounded  only  by  a  thin  li^er  of 
comentam.  as  in  the  existing 
Sloths.  The  genera  of  which 
the  remainB  are  host  known 
are  Mylodm  (flg.  37),  Xeriodoa, 
BeditMherium,  Ory^UtOieritm, 
and  Megdlon^x.  In  the  last- 
named  the  anterior  tooth  of 
both  npper  and  lower  Jaws  is 
large  and  is  removed  by  a  con- 
siderable interval  from  the  oth- 
ers. The  oeteological  character* 
of  these  genera  liave  been  fully 
described  in  the  works  of  Cu- 
vier,  Owen,  Burmeister,  Leidy, 
Qervsis,  Beinhardt,  and  others. 

No  Bocene  Ildentates  have 
yet  been  found  in  America.  In 
the  Miocene  of  the  Pacific  coast  of  North  America  some 
remains  have  been  discovered,  assigned  by  Harsh  to  the 
genus  Morvpm,  the  type  tit  a  distinct  fiunily,  the  Mon- 
pidm.  There  are  two  species,  one  about  as  Uag9  as  a  Tapir, 
and  one  nearly  twice  that  site.  In  the  Lower  Pliocene, 
woU-preservod  remains  of  Edentates  of  very  large  size 
have  been  found  at  several  widely  separated  localities  in 
Idaho  and  California.  These  belong'to  the  genus  AforoMs- 
Wum,  of  which  two  species  are  known.  East  of  the  Bocky 
Mountains,  in  the  Lower  Pliocene  of  Nebraska,  a  large  spe- 
cies apparently  of  the  genus  Moropua  has  been  discovered. 
None  of  these  have  as  yet  been  folly  described  or  figured. 
Haish  believes  that  North  America  was  the  original  home 
of  the  Eldentatos,  and  that  they  spread  to  the  southern 
portion  of  the  continent  towards  the  close  of  the  Tertiary 
period. 

Familg  HTBiucoPHAaiD& 

Externallyclothed  with  hair.  No  teeth.  Head  elongated. 
Mouth  tubular,  with  a  small  terminal  aperture,  through 
which  the  long,  vermiform  tongue,  covered  with  the  viscid 
secretion  of  the  enormous  submaxillary  glands,  is  rapidly 
protruded  in  feeding,  and  withdrawn  again  with  the  adher- 
ing particles  of  aliment,  which  are  then  sucked  into  the  pha- 
rynx. In  the  manoa,  the  third  toe  is  greatly  developed, 
and  has  a  long  falcate  claw ;  the  othei«  are  reduced  or  sup- 
pressed. The  pes  has  four  or  five  subequal  digits  with 
daws.  Posterior  dorsal  and  lumbu  vertebm  with  addi- 
tional interlocking  zygapophyses.  Tali  long,  sometimes 
prehensile.  Placenta  dome-like  or  discoidal.  The  animals 
of  ^is  family  are  the  "  Auteaters"  par  exeeltenee.  They 
feed  exclusively  on  animal  substances,  mostly  insects.  One 
species  ia  tenestrial,  the  others  arboreal ;  none  burrow  in 
the  ground.  They  are  all  inhabitants  of  the  Neotropical 
region. 

Jfyrmseophofla. — Skull  greatly  elongated  and  narrow,  its 
upper  surface  smooth  and  cylindrifbrm.  Anteriorly  the 
face  is  produced  into  a  long,  tnbnlar  rostrum,  rounded 
above  and  flattened  below,  and  with  terminal  nares,  and 


Flo.  36.  — Lower  Jawr  and 
Teeth  of  Megalherium. 
Prom  Owen, 


composed  of  the  mesethmoid  ossified  for  more  than  half  its 
length,  the  vomer,  the  maxillg,*and  the  long  and  narrow 
na»I  bones,  the  premaxilltt  being  extremwy  short  and 
confined  to  the  mai^in  of  the  anterior  nares.  The  lygo- 
nutic  arch  is  incomplete,  the  styllform  malar  only  artica- 
lating  with  the  maxilla  in  front,  and  not  reaching  to 
the  very  short  sygomatic  process  of  the  squamosal.  The 
lachrymal  foramen  Is  in  front  of  the  margin  of  the  orbit. 
There  are  no  post-orbital  processes  to  the  frontals  or  any 
other  demarcation  between  the  orbits  and  the  temporal 
foasB.  Palate  extremely  elongated,  and  produced  baek- 


Pie.  S7.— Skeleton  of  JIModm  rateites  (Pleistocene,  South 
America).  From  Owen. 

wards  as  far  as  the  level  of  the  external  auditory  meatus 
by  the  meeting  in  the  middle  line  of  the  largely  developed 
pterygoids.  The  glenoid  fossa  a  shallow  oval  facet,  with  its 
long  diameter  from  before  backwards.  Mandible  very  long 
and  slender,  with  an  exceedingly  short  symphysis,  no  dis- 
tinct coronoid  process,  and  a  slightly  elevated,  elongated, 
flattened,  condylar  articnlar  surface.  Vertebra :  C  7,  D  IS- 
IS, L  3'2,  S  6,  C  31.  Clavicles  rudimentary.  In  the  manna, 
the  first  digit  is  vory  slender,  the  second  also  slender,  with 
compressed  phalanges  of  nearly  equal  length.  The  third 
digit  is  immensely  developed ;  Uioogh  its  proximal  phalanx 
is  extremely  short,  its  ungual  phalanx  is  so  long  that  the 
entire  length  of  the  digit  exceed  that  of  the  second.  The 
fourth  has  a  long  and  rather  slender  metacarpal,  and  three 
phalanges  diminishing  in  size,  the  ungual  phalanx  being 
very  small.  The  fifth  has  the  metscupol  nearly  as  long, 
but  not  so  stout  as  the  fourth,  and  followed  by  two  smim 

Shalanges,  the  last  rudimentary  and  conical.  Claws  are 
eveloped  npon  all  but  the  fifth.  In  walking  the  toes  are 
kept  strongly  flexed,  and  have  their  points  turned  up- 
wards and  inwards,  the  weight  being  supported  npon  a 
callous  pad  over  the  end  of  the  fifth  digit,  and  by  the  dor- 
sal surbces  of  the  third  and  fourth  digits.  The  hind  feet 
are  short  and  rather  broad,  with  five  suboqnal  claws,  the 
fourth  rather  longest,  the  first  shortest;  the  whole  sole  ia 
placed  on  the  ground  in  walking.  Body  rather  compressed, 
clothed  with  long,  coarse  hair.  Tail  aboat  as  long  as  the 
body,  and  covered  with  very  long  -hair ;  not  prehensile. 
Ears  small,  oval,  erect.  Eyes  very  small.  Stomach  con- 
sisting of  a  Bubglobular,  thui-walled,  cardiac  portion,  and 
a  muscular  pyloric  gizzard  with  dense  epithelial  lining.  No 
ileocolic  valve,  and  a  short  wide  ill-defined  cfficum.  Ham- 
mm  two,  pectoral. 

There  Is  one  species,  M.  jubata,  the  Great  Anteater,  or 
Ant  Beas,  measuring  four  feet  in  length  witiiout  the  tail, 
and  upwards  of  two  feet  In  height  at  the  shoulder.  lia 
prevailing  color  is  gray,  with  a  broad  black  band,  bordered 
with  white,  commencing  on  the  chest,  and  passing  obliquely 
over  the  shoulder,  diminishing  gradually  In  breadth  as  it 
approaches  the  loins,  where  it  ends  in  a  point.  It  u  ex- 
tensively distributed  in  the  tropicaL  parts  of  Sooth  and 
Central  America,  frequenting  low  swampy  savannas,  along 
the  banks  of  rivera,  and  the  depths  of  uie  humid  foresta, 
but  is  nowhere  abundant.  Its  food  consists  mainly  of  ter- 
mites, to  obtain  which  it  opens  their  nests  with  its  power- 
ful uiarp  anterior  claws,  and  as  the  insects  swarm  to 
the  damaged  part  of  their  dwelling,  it  draws  them 
into  its  mouth  by  means  of  its  long,  fiexible,  npidly- 
moving  tongue  covered  with  glutinons  uliva.  The  Great 
Anteater  is  quite  terrestrial  in  Its  habits,  being  never 
known  to  climb  a  tree,  nor  does  it  burrow  underground 
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like  the  Armadilloa.    Though  generally  an  InoSesive  ani- 1 
mal,  when  attacked  it  can  defend  itaelf  vigoroualy  and 
effeotively  with  its  sabro-like  anterior  claws.   The  female  ' 
bean  bnt  a  ainsle  young  at  a  birth. 

Tomamdua.—Thit  genus  closely  reeemblea  the  last  in 
Anatomical  stmcture,  bnt  the  head  is  much  leas  elongated, 
the  fur  is  short  and  bristly,  the  tail  tapering,  preheosUe, 
with  the  under  side  throughout  and  the  whole  of  the  ter- 
minal portion  naked  and  Boal^.  The  stomach  is  similar  to 
that  of  MyrmeeopKaga,  but  with  the  mascnlar  pyloric  gis- 
nrd  not  quite  so  strongly  developed.    There  ia  a  distinct 


Fia.  S8.  — Tama&doa  Anteater  ( Tbnutndua  (drododiAi). 
From  Proc.  Zool.  &»e.,lS71,  pi.  xUU. 

ileo-colic  valve  and  short  globular  ceecum.  The  fore  foot 
liao  a  very  large  claw  on  the  third  toe,  moderate-sieed  claws 
on  the  second  and  fourth,  a  very  minute  one  on  the  Brst, 
and  none  on  the  fifth,  which  is  entirely  concealed  within 
the  akin.  The  tkind  foot  haa  five  snbequal  claws.  Verte- 
bne :  C  7,  D 17,  L  2,  S  5,  C  37.  There  aro  very  rudimentary 
clavicles. 

The  Tamandna  ( T.  Utradadpla)  ia  much  smaller  than  the 
Great  Anteater,  and  differs  essentially  from  it  in  its  habtte, 
being  mainly  arboreal.  It  is  an  inhabitant  of  the  dense 
primeval  forests  of  South  and  Central  America.  As  differ- 
ent individuals  vary  much  in  their  coloration,  it  ia  possi- 
ble that  there  may  be  more  than  one  species.  The  usual 
oolor  is  yellowish- white,  witli  a  broad  black  lateral  baud, 
covering  nearly  the  whole  of  the  side-of  the  body. 

OSfciotunu. — The  skult  is  much  shorter  even  than  in 
Tamandua,  and  is  arched  considerably  in  the  longitudinal 
direction.  It  differs  from  ttiat  of  the  other  members  of  the 
family  mainly  in  the  long  canal  for  the  posterior  nares  not 
being  closed  by  Irane  below,  as  the  greater  part  of  the  pala- 
tines and  the  pterygoids  do  not  meet  in  the  middle  line. 
The  mandible  has  a  prominent,  narrow,  recurved  coronoid 
and  a  well-developed  angular  process;  it  is  strongly  de- 
anrved  in  front.  Vertebwe  :  C  7,  D  16,  L  2.  S4,  CIT  Bib« 
remarkably  .broad  and  flat.  Clavicles  well  devei(g>ed. 
Manas  remarkably  modifled.  The  third  digit  is  greatly 
developed  at  the  expense  of  all  the  others;  it  has  a  stout 
short  metacarpal  and  but  two  phalanges,  of  which  the  most 
distal  is  large,  compressed,  pointed,  and  much  curved,  and 
bears  a  very  strong  hook-like  claw.  The  aecoud  digit  has 
the  same  number  of  phalanges,  and  bears  a  claw,  but  is  very 
much  more  slender  than  the  third.  The  fourth  is  repre- 
sented only  by  the  metacarpal,  and  one  nailleas  phalanx, 
theflrstand  fifth  only  by  very  rudimentary  metacarpals. 
The  pes  is  also  completely  modified  into  a  climbing  organ. 
The  nallux  is  mdimentary,  consisting  of  a  metatarsal  and 
one  phalanx,  concealed  beneath  the  skin,  but  the  other 
four  toes  are  snbequal  and  much  curved,  with  long  pointed 
oosipresaed  claws.  The  tuber  calcanei  is  directed  towards 
the  plantar  surface,  and  parallel  with  it  and  extending  to 
about  double  Its  length  is  a  greatly  elongated  sesamoid 
OAicle.  These  together  support  a  prominent  calcarine 
eoshion  to  which  the  naiU  are  opposed  in  climbing. 
Stomach  pyriform,  with  muscular  walls,  bnt  no  distinct 
ginard-like  portion,  as  in  the  foreicoing  genera.  The  com- 
mencement of  the  colon  provided  with  two  small  oeca,  re- 
■embling  those  of  many  Birds,  narrow  at  the  base,  and 
rather  dilated  at  their  terminal  blind  ends,  and  commu- 
nicating with  the  general  cavity  by  very  minute  aper- 
tures. Tail  longer  than  the  body,  tapering,  bare  on  the 
under  snr&oe,  and  very  prehensile.    Fur  soft  and  silky. 

This  genus  has  also  but  one  species  certainly  known,  the 
Little  or  Two-toed  Anteater  (C.  didactylm),  an  animal  not 
larger  than  a  Bat,  of  a  general  yellowteh  color,  and  exclu- 
rively  arboreal  in  its  habits.  It  ia  a  native  of  the  hottest 
pazta  of  Soptfa  avd  neptial  America, 


Fumag  DABYPODiDm 

The  greater  part  of  the  skin  strongly  ossified.  On  the 
back  and  sides  the  nnion  of  numerous  quadrate  or  poly- 
gonal Bcutes  forms  a  hard  shield,  usually  consisting  of  an 
anterior  (scapular)  anJ  posterior  (pelvic)  solid  portion 
(which  overhang  on  each  side  the  parts  of  the  body 
they  respectively  cover,  forming  chambers  iuto  which  thai 
limbs  are  withdrawn),  and  a  variable  number  of  rings  be- 
tween, connected  by  soft  fiexible  skin  so  as  to  allow  of 
curvature  of  the  body.  The  top  of  the  head  haa  also  a 
similar  shield  (cephalic),  and  the  tail  is  usually  encased  in 
bony  rings  or  plates.  The  outer  or  exposed  surfaces  of  the 
limbs  are  protected  by  irregular  bony  scutes,  not  united 
at  their  margins ;  but  the  skin  of  the  inner  snr&cc  of  the 
limbs  and  under  aide  of  the  body  is  soft  and  more  or  leas 
clothed  with  hair.  Hairs  also  in  many  speciuff  prqjoct 
through  apertures  between  the  bony  scutes  of  the  back. 
The  ossified  dermal  plates  are  everywhere  covered  by  a 
layer  of  horny  epidermis.  Teeth  numerous,  simple,  of 
persistent  growth,  and  usually  monophyodout,  hut  in  one 

fenus  {Tatuaia)  a  succession  of  teeth  has  been  observed, 
ygomatic  arch  of  skull  complete.  Cervical  vertebne  with 
extremely  short,  brood,  and  depressed  bodies.  The  atlas 
free,  but  the  second  and  third,  and  often  several  of  the 
others,  ankyloeed  together  both  by  their  bodies  and  arches. 
Lumbar  vertebra  with  accessory  zygomatic  processes,  and 
very  large  metapophyscs,  supporting  the  bony  carapace. 
Clavicles  well  developed.  A  third  trochanter  on  the  fe- 
mur. Tibia  and  fibula  ankylosed  at  their  distal  extremi- 
ties. Fore  feet  with  strongly  developed,  curved  daws, 
adapted  for  digging  and  scratching,  three,  four,  or  five  in 
number.  Hind  feet  plantigrade,  with  five  toes,  all  pro- 
vided with  nails.  Tongue  long,  pointed,  and  extensile, 
though  to  a  less  degree  than  in  the  Anteaters.  Submaxil- 
lary glands  largely  developed.  Stomach  simple.  Placenta 
discoidal,  decidnate. 

Theanimalsof  this  family  are  commonly  called  Armadillos, 
a  wordof  Spanish  origin,  having  reference  to  their  armor- 
like  covering.  The  existing  species  are  of  smalt  or  moderate 
size.  They  are  mostly,  though  not  universally,  nocturnal 
in  their  habits.  They  are  omnivorous,  feeding  on  roots, 
insects,  worms,  reptiles,  and  carrion.  Tbey  are  harmless  and 
inoffensive  creatures,  offering  no  resistance  when  caught, 
their  principal  means  of  escape  from  their  enemies  being  the 
extraordinary  rapidity  with  which  they  can  burrow  in  the 
ground,  and  the  tenacity  with  which  they  retain  their  hold 
fn  their  subterranean  retreats.  Notwithstanding  the  short 
new  of  their  limbs  they  can  mn  with  great  rapidity.  Most 
of  the  species  are  esteemed  good  eating  by  the  natives  of  the 
conntries  in  which  they  live.  They  are  all  inhabitants  of 
the  open  plains  or  the  forests  of  the  tropical  and  temperate 
parts  of  ^nth  Anierica,  with  the  exception  of  one  specie* 
(TUunapeba),  which  ranges  as  far  north  as  Texas.  Of  the  ex- 
isting genera,  Chlamydophona  stands  apart  from  the  rest  ii^ 
the  formation  of  its  external  covering ;  but  in  all  other 
respects  liuuria  is  the  most  aberrant  form,  exhibiting  a  dif- 
ferent type  of  structure  of  the  fore  feet,  which  in  all  tha 
others  shows  modifications,  though  in  very  varying  de- 
grees, of  the  same  type. 

Subfamily  CblamydophoriiUB. — In  most  anatomical 
.characters,  especially  the  structure  of  the  fore  foot,  this 
little  group  resembles  the  Dtugpodirue,  but  it  differs 
remarkably  &om  all  other  known  Armadillos,  living  or 
extinct,  in  the  peculiar  modification  of  the  dermal  armour 
CUmj/dophonu.~Twih^,    snhcylindrical,  somewhat 

compressed,  moderate  in  aise,  smaller  at  each  end  (espe- 
cially in  &ont)  than  at  the  middle  of  the  series.  Skull 
broad  and  rounded  behind,  pointed  in  front.  Hnzzle  sub- 
cylindrical  and  depressed.  A  conspicuous  rounded,  rough 
prominence  on  the  ^ntal  bone,  just  before  each  orbit. 
Tympanic  prolonged  into  a  tubular  auditory  meatus,  curv- 
ing upwards  round  the  base  of  the  zygoma.  Vertebra: 
C  7,  D  11,  L  3,  S  10,  C  16.  Upper  part  of  bead  and  trunk 
covered  with  four-sided  homyplatee  (with  verysmall  thin 
ossifications  beneath),  forming  a  shield,  free  and  over- 
hanging the  sides  of  the  trunk,  and  attached  only  along 
tiie  middle  line  of  the  back.  The  plates  are  arranged  in 
a  series  of  distinct  transverse  hands,  about  twenty  in  num- 
ber between  the  occiput  and  the  posterior  truncated  end, 
and  not  divided  into  solid  thoracic  and  pelvic  shields  with 
rnovable  bands  between.  The  hinder  end  of  the  body  is 
abnuitly  truncated  and  covered  by  a  vertically-placed, 
strong,  fnlid,  bony  shield,  of  an  oval  (transvenely  ex- 
tendi) torm,  covered  by  thin  epidermic  plates.  This 
shield  is  firmly  ankylosed  by  five  bony  proceases  to  the 
binder  part  of  the  pelvis.  Through  a  notch  In  the  middle 
of  its  lower  border  the  tail  passes  out.  The  latter  is  rather 
■iiort,  cylipdrioki  in  its  proximal  half,  and  expanded  and 
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dcrpwed  or  spfttulato  In  Its  terminftl  portion,  and  covered 
with  horny  plates.  The  dorsal  snrDKiee  of  the  fore  and 
hind  feet  are  also  covered  with  homy  plates.  The 
remainder  of  the  limbs  and  under  snrfaoe  and  sides  of  the 
body  beneath  the  overlapping  lateral  parts  of  the  dorsal 
shiud  are  clothed  with  rather  long,  very  soft  silky  liair. 
Eyes  and  eais  very  small,  and  conc«iled  by  the  hair.  Ex* 
tremitiee  short.  Feet  large,  each  with  five  weil-developed 
olawB,  those  on  the  fore  feet  very  long,  stoat,  and  snbcom- 
pressed,  the  stmctore  of  the  digits  being  essentially  th« 
same  ai  thiwe  of  Xminnu  and  Priodmi.  Nipples  two,  pec- 
toral. Visceral  anatomy  closely  resembling  that  of  Zteqr- 
puM,  the  ciBcum  being  broad,  short,  and  bifid. 

G.  frtuwstet.— The  Fiohieiago,  a  small  borrowing  animal, 
about  live  inches  long,  inhabite  the  sandy  plains  of  the 
western  part  of  the  Argentine  Republic,  especially  the 
Ticinity  of  Hendoza.  Its  horny  covering  is  of  a  pinkish 
color,  and  its  silky  hair  snow  white,  ft  is  rare,  and  its 
habits  but  little  known.  A  second  species,  C.  ralttaa,  from 
Bolivia,  has  been  described  by  Bnrmeister.  It  is  of  rather 
larger  size,  and  has  the  dorsal  shield  attached  to  the  skin 
of  the  back,  ss  &r  as  its  edge,  instead  of  only  along  the 
median  line. 

Subfamily  DMypodlnee.— Fore  feet  nsoally  with  all  five 
digits  developed  and  with  nails,  tbongh  the  first  and  fifth 
may  be  suppressed.  The  first  and  second  long  and  slender, 
with  the  normal  namber  and  relative  length  of  phalanges. 
The  others  Rtout,  with  short  broad  metacarpals,  and- with 
phalanges  greatly  redaced  in  length  and  generally  in  num- 
ber by  coalescence.  The  ungual  phalanx  of  the  third  very 
laige,  that  of  the  others  gradually  diminishing  to  the  fifth. 
DatifpUB,  as  now  restricted,  has  the  most  normal  form  of 
manns,  but  the  modifications  so  markedly  developed  in  all 
the  others  (and  culminating  in  Totjfpeutta^  are  forewadowed, 
as  it  were,  in  it.  Ears  wide  apart.  Mammn  one  pair, 
pectoral. 

i>aivpiii;— Teeth  A  or  |,  of  which  the  anterior  in  the 
upper  Jaw  Is  usually  implanted  in  the  premaziUair  bone. 
The  series  of  teeth  extends  posteriorly  stone  distance 
behiud  the  anterior  root  of  the  zygoma,  ^most  level  with 
the  hinder  edge  of  the  palate.  They  are  large,  subcylin- 
drical,  slightly  compressed,  diminisning  in  size  towards 
each  end  of  the  series ;  the  anterior  two  in  the  mandible 
maoh  Bmallur  and  more  compressed  than  the  others. 
Cranial  portions  of  the  skull  broad  and  dopreesed.  Facial 
portion  triangular,  broad  in  front  and  much  depressed. 
Auditory  bulla  completely  ossified,  perforated  on  the  inner 
side  by  the  carotid  canal,  and  continnod  externally  into  an 
elongated  bony  meatus  auditorios,  with  its  aperture  di- 
rected upwards  and  backwards.  (In  all  the  remaining 
genera  m  IMtfpodirue  the  tympanic  bone  is  a  mero  half- 
ring,  loosely  attached  to  the  cnutium.)  Mandible  with  a 
high  ucending  ramna,  broad  transversely-placed  condyle, 
and  high  slender  corotioid  process.  VertebiB:  C7,  DIl- 
12,  L  3,  S  8,  C  17-16.  Head  broad  and  Oat  above.  Hnzzle 
obtusely  pointed.  Ears  of  moderate  siie  or  rather  small, 
■daeed  latendly,  flu  apart  Body  broad  and  depressed, 
carapace  with  six  or  seven  movable  bands  between  tiie 
scapular  and  pelvic  shields.  Tall  shorter  than  the  body, 
tapering,  covered  with  plates  forming  distinct  rings  near 
the  base.  Fore  feet  with  five  toes ;  the  first  much  more 
slMider  than  the  others,  and  with  a  smaller  ungual  phalanx 
and  nail ;  the  second,  though  the  longest,  also  slender.  The 
third,  fourth,  and  fifth  gradually  diminishing  in  length, 
all  armed  with  very  strong,  slightly  curved,  comprened 
daws,  sloping  away  Rom  an  elevated  rounded  inner  border 
to  a  sharp,  outer,  and  inferior  edge.  The  bind  foot  is 
rather  short,  with  all  five  toes  armed  with  stout,  com- 
pressed, slightly  curved,  obtusely  pointed  claws, — the  third 
the  longest,  the  second  nearly  equal  to  It,  the  fourth  the 
■ext,  the  fint  and  fifth  shorter  and  nearly  eqaal. 

To  this  genus  belongs  one  of  the  best-known  species  of 
the  group,  the  Six-banded  Armadillo  or  Encouoert  (,D. 
maeinetm)  of  Brazil  and  Paraguay.  A  very  similar  species, 
D.  fftOMiM,  the  Hairy  Armadillo,  replaces  it  south  of  the 
Bio  Plata.  There  are  also  two  very  small  speciee,  D.  M^ 
hnmu  and  D.  mtnu^,  from  the  Argentine  Bepublio  and 
Kortb  Patagonia.  The  Utter  difito  from  the  other  three 
in  having  no  tooth  Implanted  in  the  premaxillary  bone. 

Xmurua.— Teeth  (  or  {,  of  moderate  size  and  subcylin- 
drical.  The  most  posterior  placed  a  little  way  behind  the 
anterior  root  of  the  zygoma,  but  £u  frrm  the  hinder 
margin  of  the  palate.  Cranium  somewhat  elongated,  much 
constricted  behind  the  orbits,  and  Immediately  in  front  of 
the  oonstriction  considerably  dilated.  Mandible  slender; 
coronoid  process  very  small  and  sharp-pointed,  sometimes 
obsolete.  Vertebne:  0  7,  D  12-13,  L5,  BIO,  CIS.  Head 
troad  behind.  Ears  rather  large  and  rounded,  wide  apart. 
Movable  bands  of  carapace  12-13.  Tail  considerably  shorter 
than  the  ttody,  and  slender,  covered  with  nearly  naked 


skin,  with  bnt  a  few  small,  soattered,  dsnnal  bony  platoit 
chiefly  on  the  under  surface  and  near  the  apex.  On  titt 
fne  feet  the  ftnt  and  second  toes  are  long  and  slender, 
with  small  daws  and  tjie  normal  number  of  phalanges; 
the  other  toes  have  bnt  two  phalanges;  the  third  has  an 
immense  falcate  eUw;  the  fourth  and  flfUi  similar  but 
smaller  daws.  The  hind  feet  are  comparatively  small, 
with  five  toes,  with  small,  triangular,  blunt  n^ls;  the 
third  longest,  the  first  shortest  The  best  known  spedes 
of  this  penUB,  the  Tatonaj  or  Oabasson,  X  MaMaefK^  it, 
after  PrwUm  giftu,  the  largest  of  the  group.  It  Is  UmaA^ 
though  not  abundantly,  in  Surinam,  Brazil,  and  Paraguay. 
Othen,  JT.  Utpidiu  and  btipiM4,  have  been  described,  bvt 
little  is  ss  yet  known  of  them. 

JVtoden.— Teeth  Tariable  in  number,  and  generally  diObr- 
ing  on  the  two  sides  of  each  jaw,  nsually  fh>m  20  to  2S  on  Mch 
side  above  and  below,  so  that  as  many  as  100  may  be  present 
^together,but  sa  I  tfe  advances  the  anterior  teeth  fdl  out,  and 
all  traoes  of  their  alveoli  disappear.  The  series  extends  si 
fhr  back  as  the  hinder  edge  of  the  anterior  root  of  the  zygo- 
ma. They  are  all  very  small ;  In  the  anterior  half  of  each 
series  they  are  strongly  compressed,  having  flat  ddes,  and 
a  straight  (nt  edge ;  the  posterior  teeth  are  more  cylindri- 
oal,  with  flat,  truncated,  free  sorfitees.  Vertebne :  C  7,  D 
12, 1. 3,  8  10,  C  28.  Head  snudl,  dongated,  conical.  Ean 
moderate  ovate.  Carapace  with  12-13  movable  bands. 
Tail  nearly  equal  to  t^e  body  in  length,  gradnally  tapering, 
dosdy  covered  withqnadrangularsnlee,  arranged  in  a  qiun* 
cunx  pattern.  Fore  feet  with  five  toes,  formed  on  the  same 
plan  ss  those  of  Xenwnu,  but  with  the  claw  of  the  third  of 
still  greater  siie,  and  that  of  the  others,  especially  the  fifth, 
proportionatdy  rednced.  Hind  foot  short  and  rounded, 
with  five  very  short  toesi  with  short,  broad,  flat,  obtose 
nails.  The  only  known  qpedes,  the  Great  Armadillo  (P. 
gvcu),  is  by  fSu-  the  largest  of  existing  members  of  the  ikm- 
ily,  measuring  rather  more  than  3  feet  tram  the  tip  of  the 
nose  to  the  root  of  the  tail,  the  t»il  being  about  20  inches 
long.  It  inhabits  the  fbrests  of  Sttiinam  and  Brazil.  The 
powerful  falcate  claws  of  iti  fore  fiset  enable  it  to  dig  with 
great  facility.  Its  food  consists  dilsfly  of  termites  and 
other  insects,  but  it  is  said  to  attack  and  uproot  nentf^ 
made  graves  for  the  purpose  ni  deToariug  tha  fledi  oir  ue 
bodies  contained  in  them. 

To^sHMutofl.— Teetii  f  or  I,  rather  large  in  proportion  to 
the  size  of  the  skull,  the  hinder  end  of  the  series  reaching 
nearly  to  the  posterior  margin  of  the  palate.  Vortebm :  0 
7,  D  11,  L  3,  S 12,  C  13.  Ears  placed  low  on  the  sides  of  the 
head,  rather  large,  broadly  ovate.  Carapace  with  its  scap- 
ular and  pelvic  shields  very  free  at  the  sides  of  the  body, 
forming  large  chambers  Into  which  the  limbs  can  be  readi^ 
withdrawn.  Only  three  movable  bands.  Tstl  short,  coni- 
cal, covered  with  large  bony  taberdes.  The  fot«  feet  formed  ' 
on  the  same  type  as  thelast,  but  the  pecali«ities  carried 
ont  to  a  still  greater  extent.  Hie  daw  of  the  third  toe  ii 
veiy  long  and  falcate,  the  first  and  fifth  greatly  reduced 
and  sometimes  wanting.  On  the  hind  foot  the  three  mid- 
dle toes  have  broad,  fiat,  sabequal  nails,  fdrming  together 
a  kind  of  tripartite  hoof;  the  fltst  and  fifth  much  diorter 
and  with  more  compressed  nails. 

The  Armadillos  of  this  genus  hsTO  the  power  of  rolUng 
themselves  up  into  a  perfect  ball,  the  shield  on  the  top  ol 
the  head  and  the  tobercnlated  dorsal  surface  of  the  tail  ex< 
actly  fitting  into  and  filling  up  the  apertures  left  by  the 
notches  at  either  end  of  the  carapace.  This  app^rs  to  be 
their  usual  moans  of  defence  when  frightened  or  surprised, 
ss  they  do  not  burrow  like  the  other  species.  They  run 
very  quickly,  with  a  very  peculiar  gait,  only  the  tips  of  the 
claws  of  the  fore  feet  touching  the  ground.  Tbrae  qtedss 
aredeecribedi— r.  (rtctiw<w,the  Apar;  7.  Mmmifl,  the Msfr 
ico;  and  T.  muriet. 

Sub&mily  TatosliiiSB. — This  contains  but  one  genus,  A* 
(tuia.— Teeth  |  or  },  very  small,  subcyllndrical.  The  fint 
and  second  subcompreased,  the  last  considerably  smaller 
than  the  others.  They  present  the  remarkable  pecnliari^ 
'  (unique  among  Edentates,  so  f^r  as  is  yet  known)  of  aU 
being,  with  the  exception  of  the  last,  preceded  by  two* 
rooted  milk  teeth,  which  are  not  changed  until  the  aninsl 
has  nearly  attained  its  faM  size.  Vertebne:  C  7,  O  9-XU 
L  5,  S  8,  C  20-27.  Head  narroW,  with  a  long,  narrow,  sub- 
cylindrical,  obliquely-truncated  snout.  Ears  rather  laigs^ 
ovate,  and  erect,  placed  close  together  on  the  occiput.  Csr- 
apace  with  seven  to  nine  distinct  movable  bands.  Body 
generally  elongated  and  narrow.  Tail  moderate  or  long, 
gradually  tapering ;  its  dermal  plates  forming  very  distinct 
rings  for  the  greater  part  of  its  length.  Fore  feet  with  ton 
visible  toes,  and  a  concealed  clawleas  rudiment  of  the  fifth. 
Claws  all  long,  slightly  curved,  and  very  slender,  the  thlid 
and  fourth  snbequal  and  alike,  the  first  and  fourth  mask 
shorter.  Hind  feet  with  five  toes,  all  armed  wi^  strong, 
digbtly-curved,  conical,  obtusdy-pointed  nails.  The  thin 


Digitized  by 


BDENTATA.  | 


MAM  WALT  A 


381 


iougmti  then  the  seotmd  ud  fonzth ;  the  lint  and  fifth 
mach  shorter  thui  th«  others. 

This  ran  OB  dltTers  from  all  the  other  Amudlllos  In  having 
«  pair  m  tngninal  mammie,  in  addition  to  the  usual  pectoral 


Ho.  SO.—Gtj/ptodm  davfpa  (Pleistocene,  South  America).  Prom 
Owen. 

pair,  and  inprodacingalarge  number  (fonrtoten)  of  jooog 
at  a  birth,  all  the  othen  having  nsaally  bat  one  or  two. 

The  Feba  Armadillo,  T,  aeptemcmeta,  is  a  weil'known 
species,  having  an  extensive  range  from  Texas  to  Paraguay. 
It  is  replaced  In  the  more  soathem  regions  of  South  Amer- 
ica b7  a  smaller  species,  with 
shorter  tail,  the  Molita  (T.  Agbri- 
da),  BO  called  from  the  resem- 
blance of  its  head  and  eara  to  those 
of  a  muie.  T.  kappleri  is  a  large 
-species  or  variety  from  Surinam.* 

Fossil  remains  of  D(uypodidm 
have  been  found  bv  Land  and 
others  in  the  caves  of  Brazil  in  de- 
poaitsof  Pleistoceneage.  Someare 
attribntable  to  existing  genera, 
but  others  are  assigned  to  distinct 
modifications  of  the  type  called 
Ettrjfodon,  Chlamj/doOteriHm,  Euia- 
iiu,  etc  In  the  same  region,  bat 
still  more  abnndantly  in  the  fla- 
viatile  deposits  which  cover  the 
'Country  in  the  neighborhood  of 
Buenos  Ayres,  are  found  the  re- 
mains of  one  of  the  most  remark- 
able forms  of  mammals  yet  dis- 
oovered,  the  Qlyptodons,  or  Hoplo- 
fharidM  (fig.  39).  They  differfrom 
the  existing  Datypodidx  in  their 
largesise.and  in  having  the  cara- 
pace composed  of  a  solid  piece 
(formed  by  the  union  of  a  multi- 
tude of  bony  dermal  scutes),  with- 
out any  movable  rings,  and  in  hav- 
ing also  a  ventral  piece  or  plastron. 
The  facial  portion  of  the  skull  is 
very  short.  A  long  process  of  the 
maxillary  bone  descends  from  the 
anterior  part  of  the  zygomatic 
arch.  The  ascending  ramus  of  the  Fra.  40.— Teeth  of  Glj-pto- 
mandibleisremarkablyhigh.  The  don.  From  Owen, 
teeth  are  { in  all  known  species,  all 

much  alike,  having  two  deep  grooves  or  fiutings  on  each  side, 
•0  as  to  divide  them  into  three  nearly  distinct  lobes  (fig,  40). 
The  vertebral  colnton  is  almost  entirely  ankyloeed  into 
■a  solid  tube,  bat  there  is  a  complex  Joint  at  the  base  of  the 
neck,  to  allow  the  head  being  retracted  within  the  cara- 
pace. The  limbs  are  very  strong,  and  the  feet  ebort  and 
broad,  resembling  extemiUly  those  of  an  elephant  or  tor- 

'  A  dogle  Imperfect  skin,  brought  ftom  the  province  of  Ceara 
In  Btaxll.  Indlcatesa  very  remarkable  form  of  Armadillo,  named 
bjA.  Milne-Edwards  Sderopleura  brvnOtt  (Aim.  Sc.  Hal.,  xvl.  p.  6, 
1872).  The  dermal  platesaresaldto  be  much  lew  developed  than 
In  oihar  memben  of  the  fkmily,  and  confined  to  the  stdes,  all  the 
medianportlon  of  the  back  being  clothed  with  a  Bexlble  hairy 
■kin.  The  head  ia  brood  and  short,  the  eara  small  and  Ikr  apart. 
Thetafl  Is  long,  and  almost  entirely  devoid  of  scutes.  The  feet 
ara  unknown. 


tolse.   Many  qieelea  of  the  fkmlly  have  been  destullMdaiid 

flgared,  eq>eci«lly  by  Boinjcister  (in  the  AmtiUa  tltt  Jfass* 
publico  d*  Buenoa  Airet),  by  whom  five  genera  are  reoog- 
niaed,  which  are  thus  oharacteriaed  :— 

I.  Four  toes  only  on  the  posterior  feet, 

A.  Four  toes  on  the  anterior  feet,  the  pollex  being 
absent. 

a.  Cnirsfls  thin  bat  inflezthle. 

1.  Hoplophonu  .-—H.  mpkroehu,  H.  omahu, 
,  H.  dtgaiu,  H.pumilw. 

h.  The  culnss  stronger,  with  clefts  between  th« 
scutes  at  the  lower  antero-laterol  border, 
allowing  of  a  certain  amonnt  of  fiexibility. 

2.  Punoehthu»:  —  P.  tvhareittataa,  P.  hmUifer. 

B.  Both  pollex  and  fifth  di^it  of  the  manna  absont. 

3.  Dadioitnu : — Z>.  ^anteua. 

II.  Five  perfect  toes  on  the  posterior  feet,  and  four  on 
the  anterior,  the  fifth  digit  of  which  is  absent. 

A.  Tail  elongated,  with  the  rings  of  the  base  smooth, 
and  the  cuirassed  apex  cylindrical  or  tnbolai. 

4.  Gljiptodoii : — O,  elavipea,  O.  rettcwtotu*. 

B.  Tail  short,  the  rings  toborculated,  the  point  round 
and  short. 

6.  BehiaiopUminm: — &  elonpaliMi,  8.  aspsn— , 

8.  Ueve. 


Fimiiji  Majtida 

Covered  externally  (except  the  under  sorflice  of  the  body 
and  inside  of  the  limbs)  with  large  imbricated  homy  seales, 
with  scattered  hairs  growing  in  the  Intervals.  No  teeth. 
Tongue  long,  vermiform,  and  protractile.  Noaoceesoiyaiti- 
cnlar  processes  to  the  lombar  vertebra,  but  the  anterior  iyg»> 
pophyscfl  largely  developed  and  very  conoave,completely  em- 
bracing  the  semicylindncal  sur&ces  of  the  poetenor  sygapo- 
phyaes.  Limbs  short,  with  five  complete  digits  on  eadi  foot. 
Scaphoid  and  lunar  bone  of  carpus  united.  Utema  blcomu- 
ate.  Placenta  difibsed  and  non-deciduate.  The  species  are 
mainly  terrestrial  and  fossorial,  though  one  is  partially 
arborwl.  All  belong  to  the  Ethiopian  and  Oriental  regions 
of  the  Old  World. 

Mania. — Skull  somewhat  of  the  form  of  an  elongated 
oone,  with  the  small  end  turned  forwards;'  very  smooth 
and  free  from  crests  and  ridges.  No  distinction  between 
the  orbits  and  temporal  fossae.  The  sygomatio  aroh 
nsnally  incomplete,  owing  to  the  absence  of  the  malar 
bone.  No  distinct  lacrymal  bone.  Palate  long  and  nar- 
row. The  pterygoids  extend  backwards  as  fi»r  as  tha 
^mpanios,  but  do  not  meet  in  the  middle  line  below. 
Tympanic  ankylosed  to  the  snrroanding  bonee,  and  more 
or  less  bnllate,  but  not  produced  into  a  tubular  auditory 
meatoa.  Bami  of  mandible  very  slender  and  straight, 
without  any  angle  or  ooronoid  process.  From  near  the 
anterior  extremity  of  the  upper  edge  a  sharp,  conical, 
tooth-like  process  pn^ects  upwards  and  outwards.  No 
claviolee.  No  thira  trochanter  to  the  femur.  Ungual 
phalanges  bifid  at  their  terminations.  Ckndal  vwtebm 
with  very  long  strong  transverse  procMses  and  numerous 
chevron  bones.  Tongue  long,  vermiform,  finttened  towards 
the  tip.  The  retractor  or  stemo-gloeaal  muscles  arise  from 
the  hinder  extremity  of  the  immensely  prolonged  ensiform 
cartilage  of  the  stemnm.  Stomach  with  thick,  muscular 
walls  and  lining  membrane,  and  with  a  special  gland  near 
the  middle  of  the  great  curvature,  consisting  of  a  mass  of 
complex  secreting  follicles,  the  ducts  of  whioh  terminate 
in  a  common  orifice.  No  cecum.  A  gall-bladder.  Head 
small,  depressed,  narrow,  pointed  in  front,  with  a  ven 
small  mouth-opening.  Eyes  and  pinna  of  ear  very  smalL 
Body  elongated,  narrow.  Tail  more  or  less  elongated, 
convex  above,  flat  underneath.  The  whole  of  the  nppet 
sur&ce  of  the  bead,  the  upper  surface  and  aides  of  the 
body,  the  whole  of  the  tail,  and  the  outer  sides  of  tha 
extremities  covered  with  large,  overlapping,  homy  scales, 
with  osually  a  few  stiff  hairs  growing  between  and  pro- 
jecting beyond  them.  The  sides  and  under  surface  of  the 
head,  the  under  surface  of  the  body,  and  the  inner  aides 
of  the  limbs  witboat  scales  but  with  a  rather  scanty  cover- 
ing of  hair.  Limbs  abort.  In  walking  the  donal  snrfaoe 
and  outer  sides  of  the  phalanges  of  the  two  outer  digits 
of  the  front  feet  alone  rest  on  the  ground,  the  points  of 
the  nails  turning  upwards  and  inwarda.  The  third  tos 
the  longest,  with  a  powerful  compressed  curved  claw,  the 
second  and  fourth  with  similar  but  smaller  claws,  that  of 
the  pollex  often  almost  rudimentary.  Hind  feet  plant! 
grade,  with  hallux  very  short,  and  four  other  tow  sab- 
equal,  with  moderate,  curved,  subcompresBed  nails. 

The  animals  of  this  genus,  called  Pangolins  or  Soaly 
Anteaters,  are  all  of  small  or  moderat«  siae,  terrestrial  an« 
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bomwlng,  and  feed  mainly  od  termites.  One  Bmall 
African  tpeoies  oltmba  treei.  They  can  roil  tbemselTes  up 
in  »  ball  when  in  danger.  Their  peculiar  elongated  form, 
ihort  limbs,  long,  gradnally-taperiDg  tall,  and  scaly  cover- 
ing give  tham  on  a  laperficial  inspection  more  the  appear- 
ance  of  reptiles  than  of  mammals.  The  species  are  not 
namfirons,  out  may  be  grouped  into  three  sections.  (1) 
ifsnw  proper.  Tail  considerably  exceeding  in  length  both 
bead  and  body.  Scales  not  covering  the  dorsal  surface  of 
the  manna.  On  fore  feet  the  first  toe  exceedingly  small, 
but  with  a  distinct  short  nail ;  second,  fourth^  and  fifth 
BObeqnal,  with  moderate  compreased  claws;  third  greatly 
exceeding  the  others,  with  a  much  larger  &lcate  claw. 
Two  species,  both  from  West  Africa:  if.  longieaudata  (ver- 
tebro :  C  7,  D  13,  L  6,  S  3,  C  46),  and  if.  triaupm  (vertebne : 
C  7,  I>  13,  L  6, 6  3,  C  44).  (3)  All  the  othen  have  the  scaly 
covering  of  the  fore  limba  extending  to  the  claws,  and  the 
tail  not  exceeding  the  length  of  the  head  and  body.  On 
the  fore  feet  the  first  and  fifth  toes  are  equal  and  very 
small,  the  second  and  fourth  equal  and  longer,  tbe  third 
longest,  but  not  so  disproportionately  so  u  in  the  other 
section.  The  tails  of  most  of  these  are  broad  at  the  base 
and  taper  towards  tbe  extremity.  Thoy  constitnte  the 
genus  Pholidtaut  of  Gray,  and  include  M.  gigantea.  West 
Africa,  the  largest  species  of  the  group,  of  which  tbe  head 
and  body  measure  2  feet  6  inches,  and  the  tail  the  same. 
Vertebne:  C  7,  D  13,  L  6,  S  4,  C  28.  M.  pmtadactyla,  M. 
aurita,  and  M.javaniea,  all  of  the  Oriental  region.  (3)  One 
very  distinct  species,  M.  tmrniruikii,  &om  South  and  East 
Africa,  with  the  tail  nearly  as  broad  as  the  body  for  the 
whole  of  its  length,  and  rounded  at  the  end,  oonstitntes 
the  genus  Stadafa  of  Gx^. 

Pamly  Obyctkbopodidx. 

V 

External  surface  scantily  covered  with  bristle-like  hairs. 
Teeth  Dumorooa,  and  of  peculiar  and  complex  structore, 
being  traversed  by  a  number  of  parallel  vertical  pulp- 
q^niSti.  Lumbar  vertebra  with  no  accessory  zygapopbysefi. 
Femur  with  a  third  trochanter.  Foro  feet  without  pollex, 
but  all  the  other  digits  well  developed,  with  strong  moder- 
ate-sized nails,  suited  to  digging,  the  plantar  surfaces  of 
whidi  rest  on  the  ground  in  walking.  Hind  feet  with  five 
■nbeanal  toes.  Month  elongated  and  tubular.  Tongue  sub- 
Temmbrm.  Placenta  broadly  zonnlar.  Feed  on  animal 
snbstanoes.  Terrestrial  and  fossorial  in  habits.  Limited 
to  the  Ethiopian  region. 

Oryef«n>ptu. — The  total  number  of  teeth  appears  to  be 
from  eight  to  ten  in  each  side  of  the  upper,  and  eight  In 
the  lower  Jaw;  but  they  are  never  all  in  place  at  one  time, 
as  the  small  anterior  teeth  are  shed  before  the  series  Is  com- 
pleted behind.  In  the  adult,  they  number  usually  five  on 
each  side  above  and  below,  of  which  tbe  first  two  are  simple 
and  compressed,  the  next  two  larger  and  longitudinally 
grooved  at  the  sides,  tbe  most  posterior  simple  and  cylin- 
drical. The  structure  of  all  these  teeth  is  quite  peculiar 
among  mammals,  though  resembling  that  of  some  fishes. 
Their  summits  are  rounded  before  they  are  worn;  their 
bases  do  not  taper  to  a  root,  bat  are  evenly  tmncated  and 
continually  growing.  Each  tooth  is  made  up  of  an  aggre- 
gatloc  of  parallel  dental  systems,  having  a  slender  pulp 
oavity  in  the  centre,  fsom  which  the  dentinal  tubes  radiate 
outwards,  and  being  closely  packed  together  each  system 
aasnmes  a  polygonal  outline  as  seen  in  transverse  section. 
No  evidence  of  any  vertical  succession  of  teeth  has  been 
discovered.  Skull  moderately  elongated.  The  facial  por- 
tion subcylindrical  and  slightly  tapering.  The  zygoma 
complete  and  slender.  The  palate  ends  posteriorly  in  tbe 
thl<^ened  transverse  border  of  the  palatines,  and  is  not 
oootinued back  by  the  pterygoids.  The  tympanic  is  annu- 
lar, and  not  ankylosed  to  tiie  surronnding  bones.  The 
mandible  is  slender  anteriorly,  but  rises  high  posteriorly, 
with  a  slender  recurved  coronoid,  and  an  ascending  pointed 
process  on  the  hinder  edge  below  the  condyle,  which  is 
small,  oval,  and  looks  forwards  aa  much  as  upwards. 
Vertebite :  C  7,  D  13,  L  6,  S  6,  C  25.  The  large  number  of 
lumbar  vertebne  is  peculiar  among  Edentates.  Tongue 
less  vermiform  than  in  Myrmecopluiga,  being  thick  and 
fleshy  at  the  base,  and  gradually  tapering  to  theapex.  Ttie 
i^ivary  apparatus  is  developed  much  in  the  same  manner 
as  In  that  genus,  but  the  duct  of  the  submaxillary  gland 
has  no  reservoir.  The  stomach  consists  of  a  large  snbglobu- 
lar  cardiac  portion,  with  a  very  thick,  soft,  and  corrugated 
lining  membrane,  and  a  smaller  muscular,  pyloric  part, 
with  a  comparatively  thin  and  smooth  lining.  There  is  a 
very  distinct  ileo-ceecal  valve,  and  a  considerahle-siaed 
osDcnm ;  also  a  gall-bladder.  No  pollex  to  the  fore  foot. 
All  the  other  nsnal  toes  well  developed,  with  strong,  sub- 
eompressed  nails,  flatter  on  the  hind  fbot  Head  elongated, 
witii  a  tabular  inoat,  teimlnal  ncatrils,  and  im^  month- 


opening.  Ears  large,  pointed,  eroct  Tall  neariy  as  ions 
aathe  body,  cylindrieal,  my  thick  at  the  base,  tapering  to 

tbe  extremity. 

The  best  known  species  is theOapeAjiteater  (0.  oopMfb), 
or  "  Aard-Vark  "  (Earth  Pig)  of  the  Dutch  colonist  ttom 
South  Africa,  an  animal  not  altogether  unlike  a  Pig  in  ai» 
and  general  appearance.  It  lives  in  burrows  in  tbe  groand, 
and  »eds  chic^  on  ants  and  otiter  insects.  A  second  toecies, 
or  well-iaarked  local  variety,  0.  iriUdpfou,  inhabits  the 
noztheeitem  parts  of  Africa. 


BXTIHCT  EDKITTATA  OF  THB  OLD  WOBLD. 

Certain  remains,  chiefly  of  bones  of  tbe  limba.  found  in 
France  and  Greece  and  assigned  to  genera  caUiil  Macolh*- 
riani  and  Ajuyloihtriurn,  united  provisionally  in  the  ftunily 
Maerotheriidat,  indicate  the  existence  of  animals  of  large 
size  inhabiting  Europe  daring  the  Middle  Tertiary  epoch, 
the  characters  of  which  appear  to  indicate  a  geneialized 
Edentate  form  or  somettUng  intermediate  between  the 
Edmlata  and  Uitguiata.  In  the  structure  of  the  plialanges 
they  moat  resembled  the  Manidm,  but  there  is  some  evi- 
dence that  they  possessed  teeth.  Some  fragments  from  the 
Eocene  of  Paris  are  still  more  doabtftally  assigned  hj  Ger- 
vais  to  the  order. 

BBiiognmhg  qf  fUentoftt.— No  general  work  on  the  order  has 
been  published  but  tliat  of  Rapp  Mnaf.  VnierttuAmgat  fiber  die 
£(lentaten,2ded.,  1852),  now  nearlroutofdate.  Among  numerous 
memoln  on  speinal  groups  the  following  may  be  dteu :— iQnw- 
copAovidM.-— A.  Owen,  "  Anatomrof  Gr^  Anteatar,"  3Vuha  ZooL 
&)C,  voL  It.  ;  0.  Fouchet.  JHm.  aw U  Orand Iburmui«r,  1874:  W. 
A.  Forbes, "  Anat,  of  Great  Anteater,"  Proe.  ZooL  Soe.,  1882,  p. 
287.  XegaOurtiam^-R.  Owen,  EtUnel  OfomUe  SlolA  {IMoOm 
RobuMbu),  1842:  Id.,  "On  the  Hegatherium,"  PMIm.  Tnm^ 
ISSl-H;  J.  L^dy,  '^Extinct  Sloth-tribe  of  North  America," 
amiOuonlan  OotOHb.  to  KnouUdne,  vU.,  1866 ;  H.  Burmeister^ils- 
trrfpffon  dg  ta  AteuUi^tK  Argmaae,  L  HI.  Hammiffirw,  1879,— 
ivlm  n  (;>i-ii.iil[is  full  leferences  to  various  memoirs  by  Owen, 
i'lirvtii-,  Jii'lohardt,  and  otbera.  dlvptodonf^de :— Owen,  Caia- 
l."'uf      J'ilita  UammdU,  Uut.  ami.  CoL  Sug^ecnt,  IMS;  T.  H. 

■' Osteol.  of  Qlyptodon,"  Pha.  Trm».,im\  H.  Bumeli- 
\ti!,  Aiutala  dd  Muteo  Publico  de  Buenot  Airti,  and  DacripL  de  In 
RtoutiOtM  AroeiMne,lS}9.  J)a»vpodidie:—J.  Murie,"  Anatomy  of 
n&ardix,"  Trmi.  Linn.  Soc.,  vol.  xxx.  1874 ;  A.  H.  Garrod.  Ave. 
gaot.  Sof-  ISTK  For  placentation  of  Edentates  see  W.  Tumec. 
?Vana  £0|/  Soc  Sdtn.,  xxvli.  (1873)  p.  72,  and  Jow.  AiwL  OM 
Pht/tiol.,  voU.  viiLandx.;  A.  UUne-Edwaids,  Ann.  Seimcea  Nat, 
[oi  vili.  p.  1 :  and  ftor  brain,  P.  Gervala, "  Formes  c^i^nalss  dss 
EosnUs,"  Sow.  Arch,  du  JTustum,  torn,  v.;  W.  Tumsr,  Juar. 
Anatomg,  L  818  (1867). 

Oeder  SIKBNIA. 

The  purely  aquatic  habits  and  Fish-like  form  of  the 
animals  of  this  order  caused  them  to  be  formerly  oon- 
founded  with  the  Cetacea,  but  a  more  intimate  koowl- 
edge  of  their  structure  has  shown  that  thoy  really 
belong  to  a  widely  different  type  of  the  class. 

The  head  is  rounded  and  not  disproportionate  in  use 
as  compared  with  tiie  trunk,  from  which  it  is  scarcely 
separated  by  any  estemally  visible  constricUon  or 
neck.  Nostrils  valvular,  separate,  and  placed  above 
the  fore  part  of  the  obtuse,  truncated  muzsle.  Eyes 
very  sm^l,  with  imperfectly  formed  eyelids,  capable, 
however,  of  contraction,  and  with  a  weU-dovelopea 
nictitating  membrane.  Ear  without  any  pinna.  Mouth 
of  smalt  or  moderate  size,  with  tumid  lips  beset  with 
stiff  bristlea.  General  form  of  the  body  depressed  fusi- 
form. No  dorsal  fin.  Tail  flattened  and  noiizontally 
expanded.  Fore  limbs  paddle-shaped,  the  di^ts  being 
envdoped  in  a  common  cntAneous  coverlbg.  though 
Bometimes  rodiments  of  nails  are  present.  No  trace 
of  hind  limba.  Extenial  Bur&oe  covered  with  a  tough* 
finely  wrinkled,  or  very  nwous  skin,  naked,  or  with 
fine  hairs  sparsely  scattered  over  it. 

The  skeleton  ia  remarkable  for  the  maasiveness  and 
density  of  most  of  tbe  bones  of  which  it  is  composed, 
espec^y  the  skull  and  ribs,  which  must  add  to  the 
specific  gravity  of  these  slow-moving  animals,  and  aid 
in  keeping  them  to  the  bottom  of  the  shallow  waters  in 
which  they  dwell,  while  feeding  on  aijuatio  vegetables. 
The  skull  presents  many  peculiariUes,  among  whitdi 
may  be  indicated  the  large  size  and  backward  pontioa 
of  the  anterior  narial  apertiire,  a  further  modifieatioD  * 
of  that  met  with  in  the  Tapirs  among  Ungulates^  and 
presenting  some  approach  to  that  so  characteristio  of 
uie  C^acea.  The  nasal  hones  are  f;enerally  absent  in 
tbe  reoent  fomu,  or  are  only  found  in  a  most  rndinien- 
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toy  ocndiiion,  attached  to  the  edge  of  the  frootabj  &r 
away  from  the  middle  line ;  bnt  in  some  at  least  of  the 
extinct  species  these  bones,  though  small  in  size,  are 
nonn^  in  utnaUon  and  nuations.  In  very  few  other 
respects  does  the  skull  present  any  resemblance  to  that 
of  the  CeUuxtL  In  the  epinti  column  none  of  the  Ter- 
tebrtB  an  anit«d  together  to  fonn  a  sacmm,  and  the 
flat  ends  of  the  bodies  do  not  ossiiy  sepiuittely^  so  as  to 
form  disk-like  epiphyses  in  the  young  state,  as  in  nearly 
all  other  mammals.  The  anterior  candal  rertebrsD 
have  well-dereloped  chevron  bones.  In  one  g^tma 
{Manatus)  there  are  only  six  cervical  vertebrse.  There 
arc  no  davicles.  The  hnmems  has  a  small  but  dis- 
tinct trochlear  articulation  at  the  elbow-joint.  The  two 
b«)nes  of  the  forearm  are  about  equally  developed,  and 
generally  ankylosed  together  at  both  extremities.  The 
carpus  is  shoit  and  broad,  and  the  digits  five  in  num- 
btT^with  moderately  elon^ited  and  flattened  phalanges, 
which  are  never  increased  in  number  beyond  the  limit 
usual  in  ^e  MammaUa.  The  pelvis  is  extremely 
rudimentary,  consisting  of  a  pur  of  bones  suspendod 
at  some  distance  from  the  vertebral  column.  In  no 
existing  species  ia  there  any  trace  of  a  hind  limb,  but 
ID  the  extinct  Halitkertum  an  acetabular  depression 
and  rudimentary  femur  have  been  discovered. 

Two  kinds  of  teeth,  incisors  and  molars,  separated  by 
a  wide  interval,  are  generally  present  Trie  former 
may  be  developed  into  tusks  in  the  upper  jaw,  or 
may  be  quite  rudimentary.  The  molars  vary  much  in 
charaoter.  In  one  genus  {Rkiftma)  no  teeth  of  any 
kind  are  present,  at  least  in  the  adult.  In  all,  the  an- 
tenor  part  of  the  palate,  and  a  corresponding  surface 
on  die  prolonged  symphysis  of  the  lower  jaw,  are 
covered  with  rough  homy  plates  of  ^uliar  struo- 
ture,  which  douMless  assist  in  mastication.  The 
tongue  is  small  and  fixed  in  poution,  with  a  surface 
raoiiMing  that  of  the  plates  j  ust  spoken  of.  The  sali- 
vaiy  glands  an  hu^^elv  developed.  The  stomach  is 
compound,  being  divided  1^  a  valvular  eonstriction 
into  two  principal  cavities,  the  first  of  which  is  pro- 
vided with  a  singular  glandular  pouch  near  the  caidiao 
endj  and  the  second  usually  with  a  pair  of  elongated, 
oonical,  cffical  sacs  or  diverticula.  The  intesttnaicanal 
is  long,  and  with  very  muscular  walls.  There  is  a 
oseoom,  either  umple,  oonical,  and  with  extremely 
thkk  walls,  as  in  Mmieore,  or  bifid,  as  in  Manatw. 
The  apex  of  the  heart  is  deepty  cleft,  between  the  veo- 
taicles.  The  imndpal  aitenes  form  veiy  extensive 
and  complex  retiamtraWZia.  The  lungs  are  remarka- 
bly long  and  nairow,  as,  owing  to  the  veiy  oblique 
position  of  the  diaphragm,  the  thonuuc  cavity  extends 
fax  back  over  the  abdomen.  The  epiglottis  and  aryte- 
noid cartilages  of  the  larynx  do  not  fonu  a  tubular 
prolongation  as  in  die  Cetctcea.  The  brain  is  of  com- 
paratively small  size,  and  the  convolutions  on  the  sur- 
imce  of  toe  cerebrum  few  and  shallow.  The  kidneys 
are  nmple.  Testes  abdominid.  The  uterus  is  btcor- 
nuate.  The  piacenta  (in  theDugong)  is  non-deciduate 
and  diffuse,  the  villi  being  scattered  generally  over  the 
surface  of  the  chorion  except  at  the  poles.  The  um- 
bilical vende  diaappean  eariy.  The  mammsa  are  two, 
and  pectoral  or  rather  post-axillair  in  position. 

The  Sirmia  pass  their  whole  fin  in  the  water,  being 
denizens  of  shallow  bays,  eetuariea,  lagoons,  and  large 
rivers,  but  unlike  the  Oetacea  are  not  met  with  in  the 
lugh  seas,  far  away  from  the  shore.  Their  food  oon- 
msts  entirely  of  aquatic  planto,  either  marine  algse  or 
fieshwator  grasses,  upon  whicn  the;  browse  beneath 
the  snrface,  as  the  terrestrial  herbiygrtms  mammals  do 
upon  the  green  pastures  on  shore.  They  are  generally 
gregarious^  slow  and  inactive  in  their  movements, 
mild,  inoffensive,  and  apparently  unintelligent  in  dis- 
iradtion.  Though  occasionally  found  stranded  by  the 
tide  or  waves,  thrae  is  no  satisfootoiy  evidence  that 
th^  volnntuuy  leave  the  water  to  bask  or  feed  on  die 
shore.  The  habit  of  the  Duj^ni^of  numng  its  round 
head  out  of  water,  and  carrying  its  young  under  the 
fore  fio,  aaoma  to  bsTe  given  nse,  anHmg  die  imagina- 


tive eariy  voyageis  in  the  Indian  Ocean,  to  the  legend- 
ary beings,  hau  human  and  half  fish,  in  allusion  to 
whidi  the  name  Sirenia  was  bestowed  by  Uliger  on  the 
order,  though  certainly  the  face  of  a  Dugong,  when 
closely  inspected,  does  not  bear  the  slightest  resmi- 
blanoe  touiatof  the  mermaid  of  romance.  The  apedes 
now  Qustinff  an  very  feWj.  and  thoe  is  reason  to  be- 
lieve that  the  time  is  not  rar  distant  when  the^  wQl  all 
beotnne  extinot.  One  species,  Rhytiaa  H^eri,  of  the 
North  Padfio,  was  totally  externunated  through  the 
agency  of  man  during  the  last  century;  and  the 
othets,  being  valuable  for  their  flesh  as  food,  for 
their  hides,  and  especially  for  the  oil  obtained  from 
the  thick  layer  of  fat  which  lies  immediately  be- 
neath their  skin,  rapidly  diminish  in  numbers  as 
eivilized  populations  occupy  the  regions  forming  their 
natural  habitat.  The  surviving  spedes  are  confined 
to  the  tropical  regions  of  the  shores  of  both  sides  of 
the  Atlantic  and  the  great  riven  which  empty  them- 
selves into  that  ocean,  and  to  the  coasts  of  the  Indian 
Ocean  from  the  Red  Sea  to  North  Australia.  In  the 
Miocene  and  early  PUooene  epoch  Sirenians  abounded  , 
in  the  seas  of  Europe,  and  their  remains  have  been  ' 
found  in  deposits  or  corresponding  periods  of  North 
America.  Evidence  has  also  been  discovered  of  the 
existence  of  an  animal  of  the  gronp  in  the  seas  at  the 
bottom  of  which  the  Eocene  nummulitic  limestone 
mounUin  ranges  of  Egypt  were  depomted. 

The  existing  genera  present  such  well-marked  dis- 
tinguishing characters  that,  if  they  alone  were  known, 
they  might  be  placed  in  separate  families ;  but,  as  in 
so  man^  similar  oases^  our  knowledge  of  the  extinct 
forms,  imperfect  as  it  is,  goes  far  to  bridge  over  the 
distinction  between  them. 

Jfoiuitus.— Inclaoraf,  rudimentary,  concealed  beneath  the 
homy  oral  plates,  and  disappearing  before  matori^.  Molait 
\{,  but  rarely  more  than  |  preeentatonetime;  the  anterior 
teeth  falling  before  the  posterior  come  into  nae;  similar  in 
obaractera  from  beginniug  to  end  of  the  series ;  with  sqoare, 
enamelled  crowns,  the  grinding  surfftce  raised  intotnberca- 
lated  transveim  ridges.  The  upper  teeth  with  two  ridges 
and  three  roots,  thelower  teeth  with  an  additional(  posterior) 
ridge  or  talon  and  two  roots.  The  cervical  vertebm  present 
the  remarkablu  anomaly  of  being  reduced  to  six  In  nomber, 
the  Qsual  vertebral  formula  being  C  6,  D 15-18,  L  and  C  25-29. 
Boetrum  of  the  skall,  formed  by  the  union  of  the  prcmaxilln 
in  fnont  of  the  anterior  narial  aperture,  shorter  than  the 
length  of  the  aperture  and  scarcely  deflected  from  the 
basi-cranial  axis.  Tail  entire,  rounded  or  shovel-shaped. 
Rudimentary  nails  on  the  fore  limbs.  Ctecum  bifid.  Habi- 
tat the  shores  of,  and  the  great  riven  which  empty  them- 
selves into,  the  Atlantic  within  the  tropics.  The  American 
and  African  forma  are  generally  considered  to  be  distinct 
species  (if.  mMralU  and  JIf.  tenegaleniu),  though  they  differ 
but  iittle  from  each  other  in  anatomical  charactors  and  in 
habits.  They  are  rather  flnviatile  than  marine,  aAcendlng 
large  rivers  iJmost  to  their  sonrees.   See  Hanatbb. 

Halieore.— In.  the  n^per  Jaw  a  pair  of  largo,  nearly 
straight,  tusk-like  incisors,  directed  downwards  and  for- 
wards, partially  coated  with  enamel.  In  the  male  they 
have  persistent  pulps,  and  bevelled  catting  edges,  whiim 
prqjert  a  short  distukce  ft«m  the  mouth,  but  in  the  female 
though  they  remain  through  life  in  the  alveolar  cavity, 
they  are  not  ezserted,  and,  the  polp-cavity  being  filled  wiUi 
osteodentine,  tiitj  soon  cease  to  grow  (oa  in  the  female 
Narwhal).  In  the  yoang  there  is  also  a  second  small  de- 
cidaouB  incisor  on  each  side  above.  At  this  age  there  are 
also  beneath  the  homy  plate  which  covers  Uie  anterior 
portion  of  the  mandible  four  pairs  of  slender  conical  teeth 
lodged  in  wide  alveolar  depressions.  These  become  ab- 
sorbed before  the  animal  reaches  maturity.  The  molars 
are  nsnaUyfiSCHnetimeaf,  altogether,  bnt  not  all  In  jUmm 
at  onoe,  as  we  first  fiUls  before  the  last  rises  above  the 
gum ;  they  are  more  or  leas  cylindrical  in  section,  except 
the  last,  which  is  compreoud  and  grooved  UteraUy,  with- 
out distinction  Into  crown  and  roo^  increasing  in  suie  from 
before  backwards,  with  persistent  pulps  and  no  enamel. 
The  mimmita  of  the  crowns  are  tnberculated  before  wear- 
ing, afterwards  flattened  or  slightly  concave.  Skull  with 
rostmm  formed  by  the  nnion  of  the  premaxillsa  in  finmt  of 
the  narial  aperture,  longer  than  the  uwrtore  itael£ 
bending  downwards  at  a  right  angle  with  ttte  baai -cranial 
axis,  and  inclosing  the  sockets  of  the  large  Incisor  tasks. 
Anterior  part  of  the  lower  jaw  bent  down  inaeorrespaad- 
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Ins  nuuiner.  Yflrtobm:  C  7,  D  18-19,  L  wai  C  30.  Tail 
broadly  notehed  in  tbe  middle  line,  and  with  two  pointed 
lateral  lobes.   No  nails  on  the  fore  limbe.    Cnenm  single. 

The  Dngmigs  are  more  distinctly  marine  in  their  habits 
tlian  the  manatees,  feeding  chiefly  oa  sea-water  algn. 
They  inhabit  the  shallow  bays  and  creeks  of  the  Bed  Ses. 
east  coast  of  Africa,  Oeylon,  islands  of  the  Bay  of  Bengal 
and  the  Indo- Malayan  Archipelago  (indoding  Uie  Fhiup- 
plxies),and  the  north  coast  of  Anatralla,  ranging  from  Bar- 
row Beefh  oo  the  west  to  Horeton  Bay  on  the  east.  Though 
the  distinctive  characters  are  not  very  obvions,  they  have 
been  divided  intatluee  species,  according  to  the  localities 
which  they  XfliV^Telrliuul^tt:  H.(aA«maeitttfromtbeBed 


m  t\  — AT"1^™  {MDimi^  mi^„H^  ftmn  Hlk  ProC 

gaol.  See.,  im,^  4a. 

Sea,  H.  XHiff^  Indian  seas,  and  R.  amttrdUt  from 

Aostralia.  The  last-named  has  lately  been  the  object  of  a 
regular  "  flshery,"  chiefly  on  account  of  its  oil,  which  is 
peenlia^  clear,  limpid,  and  free  from  disagreeable  smell, 
and  is  said  to  haTetnesnnemedicalproperUesas  cod-liver 
oil.  Althoagn  often  stated  In  books  to  attain  the  length 
of  20  feet  when  adolt,  there  does  not  appear  to  be  any  evi- 
dence from  actual  specimens  in  mnsenms  that  Dngongs 
ever  reach  half  that  alae,  8  feet  l)elng  the  eonunon  lengtii 
of  adult  animals. 

Rkytina—Ho  teeth, their  place  being  supplied  ftinction- 
ally  by  the  dense,  strongly-ridged,  homy  oral  plates.  Pro- 
maxillary  rostrum  about  as  long  as  tjie  anterior  narial 
■peltate,  and  moderately  d^eotod.  Vertebra :  C  7,  D 
W,  it  and  C  34-37.  Head  very  small  in  proportion  to 
the  body.  Tail  Vlth  two  lateral  pointed  lobes.  Pectoral 
limbe  sm^I  and  truncated.  Skin  naked  and  covered  with  a 
very  thick,  hard,  rugged  bark-like  epidermis.  Stomach 
wiuiont  CKoal  appendages  to  the  pylwlc  eavity.  Oncom 
simile. 

Only  one  species  of  this  genns  Is  known,  R,  sMZeri,  the 
Northern  Sea-cow,  by  fkr  the  largest  animal  of  the  order,  at- 
taining the  length  of  20  to  26  feet.  Itwas  formerly  an  inhabi- 
tant of  the  shores  of  two  small  islands  in  the  North  I^wiflc. 
Behrln|^s  and  the  adjacent  Copper  Island,  on  Uie  fbnner  of 
which  it  was  discovered  by  the  ill-fated  navigator  whose 
name  the  Island  bears,  when  with  his  accomplished  com- 
panion, the  Qermnn  naturalist  Steller,  he  was  wrecked 
upon  it  in  1741.  Twenty-seven  years  afterwards  (1768),  aa 
is  eonunonly  supposed,  the  last  of  the  race  was  killed,>  and 
its  very  existence  wonld  have  been  unknown  to  scicQce  bnt 
for  the  interesting  account  of  tte  anatomy  and  habits  left 
1^  Steller,  and  the  few  more  or  less  perfect  skeletons  which 
have  recently  rewarded  the  researches  carried  on  In  the 
frozen  soil  of  the  islands  around  which  it  dwelt.  There  is 
no  evidence  at  present  of  its  having  Inhabited  any  other 
coasts  than  those  of  the  islands  just  named,  thougli  it  can 
hardly  be  supposed  that  its  range  was  always  so  restricted. 
When  first  discovered  it  was  extremely  numerons  in  the 
ahallcw  bays  round  Behring's  Island,  finding  abundant  nu- 
triment in  the  large  laminarie  growing  in  the  sea.  Its 
extirpation  is  entirely  due  to  the  Bussian  hunters  and 
traders  who  followed  upon  the  track  of  the  explorers,  and 
who,  upon  Stelle^B  suggestion,  lived  upon  the  fiesh  of  the 
great  Sesrcows.  Its  restricted  distribution,  large  size,  in- 
active haliite,  fearleaeness  of  man,  and  even  its  afTectioQate 
disposition  towards  its  own  kind  when  wonndcd  or  in  dis- 
tress, all  contribated  to  accelerate  its  final  extinction. 

Extinct  Sibbkia. 

The  Miocene  and  early  Pliocene  seas  of  Europe  abounded 
in  Sirenians,  to  which  the  generic  name  of  Ilnlitherium  was 
^ven  by  Eaup.   They  had  large  task-like  iucisora  in  the 

1  HordensklSId,  during  his  recent  voyage  In  the  "Vega."  ob- 
talitod  some  fnlbrmatlon  ftom  natives  of  Behrlng's  Island  which 
led  him  to  believe  that  a  few  Indlvldoala  may  have  survived  to 
a  much  later  date,  even  to  IS&i. 


npper  Jaw,  as  in  the  existing  Dngonfn,  though  not  so  greatly 
developed.  Their  molar  teeth  were  |  or  f,  anteriorly  simple 
and  sinrie*rooted,  posteriorly  those  above  with  three  and 
those  below  with  two  roots,  and  with  enamelled  and  tuberoo- 
lated  or  ridged  crowns,  in  all  which  respects  tjiey  more  re- 
semble those  of  the  Manatee  than  of  the  Dugong.  The  ante- 
rior molars  were  deeidoons.  Some  species  at  least  had  nasal 
bones,  short,  broad,  bnt  normal  in  position,  whereas  in  all  the 
exiitiiigfa&exatheaaboneaareqniterudtmentary.  Another 
and  Btli!  more  important  evidence  of  conformity  to  the  gen- 
eral TwfipimfiiM  type  is  the  better  development  of  the  pelvlo 
bone,  and  the  presence  of  asmall  styliform  femur  articulated 
to  the  aoetabnitim,  althoogh  no  traces  of  any  other  part  of  tho 
limb  liaTO  bMUt  discovered.  These  ancient  Sirenians  wen 
^dlti^  f  iiwltsd,  eranlal,  and  other  oeteological  charaetMi^ 
less  special  ised  than  are  either  of  the  existing  spe- 
ciea.  and,  if  the  intermediate  links  could  tw  dis- 
oovered,mightwellbelooked  upon  asan- 
cestral  forms  from  which  the  latter 
have  been  derived,  bnt  at  present  the 
transitional  conditions  have  not  been 
detected.  So  fiir  as  is  yet  known, 
when  changes  in  the  physical  condi- 
tions of  the  European  seas  rendered 
them  nnfltt«d  to  be  the  habitation  of 
HLTi':i7iBua,tbG  Eliilitherlnm  type  still  prevailed.  If  the  ex- 
lAtiiii;  bii^'oiiv'^  mid  Manatees  are  descended  from  it.  their 
I'vcihtU'iD  Tijii^t  linve  taken  place  dnrlng  the  Pliocene  and 
l']k;Lrtucenu  e|iocliA,  the  one  in  seas  to  the  east,  the  other  to 
the  west  of  the  African  continent,  which  has  long  formed  a 
barrier  to  their  intercommunication.  Halitherium  remains 
have  been  found  in  many  parts  of  Germany,  especially 
near  Darmstadt,  also  in  Fiance,  Italy,  Belgium,  Malta,  the 
isthmus  of  Sues,  etc  Until  lately  none  were  known  from 
England,  probably  owing  to  the  absence  of  beds  of  an 
age  corresponding  to  those  In  which  they  are  found 
on  the  European  continent;  but  recently  a  skull  and  sev- 
eral teeth  have  been  detected  among  the  rolled  debria 
of  Miooene  formations,  outof  which  the  Bed  Cragof  Snfii^k 
Is  partially  composed.  The  species  are  not  yet  satislhctoiily 
characterizt^  Some  of  them  appear  to  nave  attained  a 
larger  size  than  the  existing  Manatee  or  Dugong.  One  of 
these  from  the  Pliocene  of  Italy  and  France,  having  bnt  ( 
maHaa  teeth,  has  beeigi  separated  generically  nnderthenamo 
of  FMnotStritm  by  Capellini,  by  whom  it  has  been  f^lly 
describod.  A  portion  of  a  skull  found  in  Belgium  has  been 
named  Craantherium  by  Van  Beneden ;  and  some  compressed 
teeth,  somewhat  similu  to  but  larger  than  those  of  the 
Dugong,  discovered  in  the  department  of  IiOt-et-Garonne, 
Fnuioe,  gave  origin  to  the  genns  Bytiediu  of  E.  Ijartet.  Of 
this  more  complete  remains  have  recently  been  described 
by  Dolfortrie.  The  rostrum  is  more  eloDf^ted  than  in  HaU- 
theriwn,  bnt  the  skull  is  otherwise  very  similar,  as  are  the 
molar  teeth.  The  inciaon  are  very  lai^ie,  exserted,  strongly 
compressed,  almost  sabre-like,  rounded  on  the  npper  or  an- 
terior surface,  sharp  below,  concave  on  the  external  and 
convex  on  the  inner  side,  and  transversely  striated. 

Pachyneanlhv*  of  Bnmdt,  from  the  Vienna  basin,  is  alsot 
according  to  Van  Beneden,  another  ibrm  of  fitrsnia,  of  whi^ 
however,  the  skull  is  not  known.  In  various  Miooene  ana 
perhaps  Eocene  marine  formations  of  the  United  State*  of 
America  remains  of  Sirenians  have  been  found,  bat  mostly  in 
Bucha  ftngmentaiy  condition  that  they  aflbrd  at  present  little 
evidence  of  the  early  history  of  the  gronp  in  that  country.  A 
moresatisfkctoiydisooverylsthatof  a  neariy  complete  skull 
and  some  bones  from  a  limeetone  Tertiary  formation  in  Ja- 
maica. It  is  of  smaller  size  than  the  Manatee,  and  as  lar 
as  the  teeth  are  concerned,  of  a  still  more  generalized  char- 
acter than  Haliiheriitm,  the  dentition  beliw  apparently  « |, 
c).  l>fi.  mj  — 48.  The  Incisors  are  small,  not  developed 
into  tnska ;  thocsnines  (wanting  in  all  existing  Sirenians)  are 
rather  larger  than  theiucisors,  judging  by  the  sockets;  and 
themola>sarobilophodont,andcoveredwith  enamel.  It  has 
been  described  by  Professor  Owen  under  the  name  of  iV»- 
raiUmut  stmioKZa*.  Unfortunately  we  have  no  knowledge 
of  the  geological  antiquity  of  the  formation  in  which  it 
WHS  im1>eddo(l.  Lastly  must  be  mentioned  the  £<)(/i«r>iiii 
rtftfpftacHm,  Owen,  founded  on  the  cast  of  a  brain,  with  m 
small  quantity  of  snrronnding bone,  discovered  intfaennm- 
mulitlc  limestone  of  Eocene  age  of  the  Mokattam  Hills, 
near  Cairo.  The  brain  is  narrower  than  in  Maimttua,  and 
resembles  that  of  Ualithwium.  This  is  of  interest  as  the 
most  ancient  known  evidence  of  any  Sircnian  whose  age 
has  been  geologically  determined. 

The  few  facts  as  yet  collected  relating  to  the  fomer  his- 
tory of  the  fHraiia  leave  us  as  mnch  in  the  dark  aa  to  the 
origin  and  affinities  of  this  peculiar  gronp  of  animals  aawe 
were  when  we  only  knew  the  living  members.  They  lend 
no  countenance  to  their  association  with  the  CWooaa,  and 
on  tbi»  other  hand  thoix  supposed  affinity  with  the  Ungulate 
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m  much  &Tored  bj  modern  loologists,  leci'ivc-s  no  very 
outorial  sapportfrom  them. 

SUtognpl^  qf  abatia.—].  F.  Biudt,  Syndxilm  Sirmologiex.  Bv 
Pot«ntnirg,  8  bwlcnll,  1 846-61 -<8,—ui  exhaustive  iK  LXnini  uf  tti« 
aiuUoiDjr, «innliles  &nd  llwruure  of  the  gnmp,  wlihi  m]ilnii!i  |l. 
liutnUloni  of  the  osteology  of  JUyHno.  Anaumt  nj  ihirfimg:— 

Kemrd  Hone,  PhU.  Trant.,  1820,  p.  8U;  Owen,  i^M)'.  &fC., 
a,  p.  29.  Jfonatoe;— Vmllk,  it{/dr.  M  de  DUrkuwU,  ir<l ;  Murle, 
fVsiu.  Zm)^.  Ax.  /.ond.,  vol.  rlil.  p.  127,  ]870,  utd  v<fL.  il.  b.  19, 
1880 :  Garrod.  Md.,  toI.  z.  p.  IS7, 1875.  fiDttad  fifroua  .^Qemlii, 
Jonmai  He  Xoologie,  torn.  L  p.  833,  1872. 

•         Order  CBTACEA. 

Thia  18  perhaps  the  most  distinctly  olrcitni^cribed 
ud  Datura)  of  all  the  lai^r  groups  ioto  wliich  the 
olasB  is  divided. 

The  external  fonn  is  Fislilike,  the  body  iHimg  fu.'^i 
foim,  pnssinK  anturiurly  into  the  head  witfarjiit  any 
tinct  cODBtriction  or  nuck.  and  |)OHtoriorly  tJiporiu^''  uH' 
gradually  tovrards  the  extremity  of  the  tail,  i?liii:h  is 
'provided  with  a  pair  of  lulcnil,  poioted  expiUt^^ionH  uf 
ikin  supported  by  dense  fibrous  tissue,  called  "  fluke^^," 
fonniug  together  a  liorizontally  niac&d  triaiiL'^iLlur  pro- 
pelliog  organ,  notched  in  the  middle  line  behind. 

The  head  is  generally  large,  in  some  specii's  attain- 
iiijgtoeveD  more  than  one-third  of  the  entire  len^nh 
of  the  animal,  and  the  aperture  of  the  mDinb  j^^ 
wayswide,  and  bounded  oy  stiff  immobile  lipn.  Tlic- 
fore  limbe  are  reduced  to  the  condition  of  tiatuiiied 
oToid  paddles,  encased  in  a  oontinuooB  iiite^niL'Tii, 
ahowing  no  external  sign  of  division  into  furciimi  ^nd 
manus,  or  of  separate  ointe,  and  with* 
out  any  traoe  of  nails.  There  are  no 
Mgns  of  hind  limbs  visible  extemall;^. 
The  general  sur&ce  of  the  skin  is 
UDDOth  and  glistening,  and  devoid  of 
hair,  although  in  many  species  there 
are  a  few  fine  bristles  in  the  neighbor- 
hood of  the  mouth,  which  may  persist 
through  life  or  be  proseot  only  in  the 
young  state.  Immediately  beneath  the 
skin,  and  inttmatety  connected  with  it, 
is  a  thick  layer  of  fat,  held  together  by 
a  dense  mesh  of  areolar  tissue,  oonstitut- 
ing  the  "blubber,"  which  serves  the 
purpose  of  the  hairy  oovering  of  other  mLuunjiik  ia 
retAining  the  heat  of  the  bod^  In  nearly  all  species 
a  compressed  median  dorwU  tegumentary  fin  is  present. 
The  eye  is  small,  and  is  not  provided  with  a  nictitating 
membrane  or  true  laciymal  apparatus.  The  external 
auditory  meatus  is  a  very  minute  aperture  in  the  skin 
Bituatea  at  a  short  distance  behind  the  eye,  and  there 
is  no  vestige  of  a  pinna.  The  nostrils  open  separately 
or  by  a  single  creeoentic  valvular  aperture,  not  at  the 
extremity  of  the  snout,  but  near  the  vertex. 

The  bones  generally  are  spongy  in  texture,  the  cav- 
ities being  filled  with  oil.  In  toe  vertebral  column, 
the  cervioJ  region  is  remarkably  short  and  immobBe, 
and  the  vertebrae,  originally  always  seven  in  number,  are 
in  many  species  more  or  less  fused  together  into  a  solid 
mass.  The  odontoid  process  of  tbe  axis,  when  that 
bone  is  free,  is  usually  very  obtuse  or  even  obsolete. 
None  of  the  vcrtebnc  are  united  together  to  form  a 
sacrum.  The  lumbar  and  caudal  vertebne  are  nu- 
merous and  large,  and,  as  tlicir  arches  are  not  con- 
nected by  any  articular  processcf!  {zyfiapophyses),  they 
are  capable  of  a  very  free  motion  in  nil  directions. 
The  epiphyses  at  the  ends  of  the  vertebral  bodiiis  are 
very  distinct  flattened  disks,  not  uniting  until  after  (he 
animal  has  attained  ita  full  dimcnaionB.'  There  arc 
largely  developed  chevron  bones,  llie  presence  uf  wliich 
indicates  the  distinction  between  the  caudal  and  lum- 
bar vertebrsB. 

The  skull  is  modified  in  aveiv  peculiar  manner.  The 
brain-case  is  short,  broad,  and  nigh,  almost  spherical, 
in  fact.   The  supra-occipital  bone  rises  upwards  and 

>  This  Is  an  Important  dbtlccUon  from  tbe  Strenia,  but  k  cbkr- 
Mt«r  common  to  nearly  mil  other  m&mmsla.  It  la  doabtful 
whether  there  h  any  foundation  for  tbe  statement  tbat  these 
epIphjTMs  remain  ununited  for  an  ezceptlooallj  long  pcdod  la 
the  caiw»a. 


forwards  from  the  foramen  magnum,  to  meet  the 
frotie^ls  at  tho  vertex,  cuiijplcL^'^ly  excluding  the  pari- 
otals  trom  the  uiipcr  region  of  the  cranium.  The 
frontala  are  expanJcd  Iiiienilly  to  form  the  rnofof  tha 
orbits.  The  amcrior  iiarial  aperture  opens  upwards, 
and  lius  in  fruni.  oJ"  it  »  rmire  or  leas  Iionzuiitally  iiro- 
bbgcd  n.ietruiu,  formed  ul'  the  maxilla.-,  prumuxLUJS, 
vomer,  ai:id  Dieseihmutd  ourtikge,  eKtctiding  ftjrwardg 
to  form  llic  upfjer  jaw  or  roof  of  the  mouth. 

There  arc  iiu  t-lavicles.  The  humcru:*  is  freely  mova- 
ble on  tbe  8c;iiiuk  ut  tbe  ehoulder-juitit,  but  bc^-ond 
thtA  rhc  anicuktloua  of  the  limb  aro  imperlect,  flat- 
tened iinds  ol'  the  Ixtnej^  ooming  in  contact  with  each 
utlior,  with  fibrous  tiesuc  interposiid.  allowing  of 
,s«_>;iri'ely  unv  moljoti.  The  radius  and  ulnaarc  distinct, 
lUid  abuiit  e^giially  dovclu^jod,  uiid  iniiL;li  fiutl^ned,  as 
are  Jtll  the  iH^nes  nf  tbe  manui^.  There  are  four,  or 
ijiure  commonly  five,  di^'it^,  and  tbo  number  of  the 
phqlangoa  of  the  seooad  and  third  digits  a]wa>'a  ez.- 


Pia.  42.— A  SecUoD  of  the  Skull  of  a  Toang  Dolphin  JSloMewJk*' 
lusnubu).  x^.  i>Jb,pre-mazlUa;  Mc,  maztUa;  iCJS;owed 
portion  of  the  mesethmold ;  an,  anterior  narei ;  No,  nasal ;  IP, 
intei-parietal :  A,  froni&l;  Pa,  parietal;  SO,  nipra~occipilaI 
EcO,  ez-occlpital ;  BO,  basl-occipltal ;  £ki.Bqnamoaal;  Per,  ptrl 
oUc;  AS,  aluphenoldi  PS,  preBphenofd;  PI,  pterrgola;  p» 
posterior narea ;  iT.paUtlne:  To, vomer;  iiiTmphynsof  man- 
dible;  id, Infcnor dental  canal:  ^, coronola  prooenof  man 
dlble;  «i, condyle;  wangle;  M, Kylo-hyal ;  M,bail4yal;  Ik 
tbyro-h^.   From  Otuotoffg  V  MmmutHa. 

coeds  the  normal  number  in  mammals,  sometimes  ven 
considerably;  they  present  the  ezoeptional  character  oi 
having  epiphyses  at  both  ends.*  The  pelvis  is  repro- 
sentea  by  a  pair  of  small  styliform  bones  placed  lon- 
gitudinaHy,  suspended  below  and  at  some  distancefrom 
the  vertebral  column  at  the  oommenoement  of  the 
caudal  region.  These  appear  to  represent  the  ischia, 
as  the  crura  of  the  ct)rpora  cavemo.'at  are  attached  to 
them.  In  some  species,  to  the  outer  surface  of  these 
arc  fixed  other  small  bones  or  cartilages,  the  rudiment* 
of  the  bind  limb. 

Teeth  are  generally  present,  but  oxoeedingly  variable 
in  number.  In  the  existing  specieSj  they  are'of  simple, 
uniform  character,  ail  having  oonioal  or  oompressca 
crowns  and  single  roots,  ana  are  never  prooMod  by 
milk  teeth.  They  are  therefore  homodont  and  mono- 
pbyodont  In  one  proup,  the  Mystacocetes,  the  teeth 
are  absent  (except  in  the  foiLal  oondition),  and  tho 

Ealate  is  provided  with  numerous  transversely  placed 
omy  laminae  or  "baleeih''   The  salivary  glands  are 
rudimentary  or  absent    The  stomach  is  multilocular. 
Tlie  intestinal  canal  simple,  and  only  in  some  speoiett 
■  A  ohaiacter  repeated  In  nme  of  tbe  Seala 
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proTided  with  a  Bnull  cseeum.  The  liver  is  very  little 
fiflsnzed,  and  there  is  no  gall-bladder.  The  Tascular 
ttystem  is  greatly  oomplicated  hy  arterial  and  venous 
plexosee,  or  retia  mtrcAiUa.  The  larynx  is  of  peculiar 
shape,  the  arytemoid  cartilages  and  the  epiglottis  being 
much  elongated,  and  together  forming  a  tubolar  pro- 
longation, which  projects  into  the  posterior  nares,  and 
when  emnaced  by  the  soft  palate  forms  a  oondnuous 
passage  betmen  the  nostrils  and  the  trachea,  aa  in  the 
Ungc^ites,  bnt  in  a  more  perfect  manner.  The  brain 
is  large  relatively  to  the  size  of  the  animal,  very  round 
in  form,  and  with  its  surfaoe  divided  by  sulci  into  very 
numerous  and  oom^x  convolutions.  The  kidneys  are 
deeply  lobulated.  The  testes  are  abdominal.  There 
are  no  voaioulsQ  seminales,  noros  penis.  The  uterus  is 
bicornuate,  the  placenta  nou-deciduate  and  diffuse, 
^e  mammae  are  two  in  number,  and  the  nipples  placed 
in  depresnons  on  each  side  of  the  vulva.  The  prio- 
dpal  ducta  of  the  g^d  are  dilated  during  lactation 
into  large  reservoin,  into  which  the  milk  collects,  and 
from  wmch  it  is  iigected  by  the  action  of  a  compressor 
muscle  into  the  mouth  of  the  young  animal,  by  which 
means  the  process  of  sucking  under  water  is  greatly 
fw^tated  and  expedited. 

The  susimals  of  the  order  Cetacea  abound  in  all 
known  seas,  and  some  species  are  inhabitants  of  the 
larger  rivera  of  South  America  and  Asia.  Their  or- 
ftanization  necessitates  their  pasung  their  life  entirely 
in  the  water,  as  on  land  they  are  absolutely  helpless. 
Thejr  have,  however,  to  rise  very  frequenUy  to  the 
surface  for  the  purpose  of  respiration ;  and,  in  relation 
to  ihe  ooDBtant  npmurd  and  downward  movement  in 
the  water  t^ns  necessitated,  their  principal  instrument 
of  motion,  the  t^,  is  expanded  horizontally,  ouite 
unlike  that  of  a  fWi,  whose  movements  are  mEunly  in 
straightforward  or  lateral  directions.  The  position  of 
the  respiratory  orifice  or  nostril  on  the  highest  part  of 
the  head  is  very  important  for  this  mode  of  life,  as  it 
is  the  only  part  oi  the  body  the  exposure  of  which 
above  the  surface  is  absolutely  necessary.  Of  the  nu- 
merous erroneous  ideas  connected  with  natural  history, 
few  are  so  widespread  and  still  so  firmly  believed,  not- 
withstanding repeated  expositions  of  its  falsitv  as  that 
the  CVeacea  spout  out  through  their  blowholes  water 
taken  in  at  the  mouth.  The  fact  is,  the  "spouting," 
or  more  properly  "Uowing,**  of  the  Whale  ts  nothmg 
more  than  tne  ordinary  act  of  expiration,  which,  taking 
place  at  longer  intervals  than  in  land  animals,  is  per- 
formed with  a  greater  amount  of  emphasis.  The  mo- 
ment (he  animaJ  rises  to  the  surface  it  forcibly  expels 
from  its  lungs  the  ur  taken  in  at  the  last  inspiration, 
which  of  course  is  highly  chanjed  with  watery  vapor 
in  consequence  of  the  natural  respiratory  changes. 
This,  rapidly  condensing  in  the  cold  atmosphere  in 
which  the  phenomenon  is  generally  observed,  forms  a 
oolnmo  of  steam  or  spray,  which  has  been  erroneously 
taken  for  water.  It  also  often  happens,  especially 
when  the  surfaoe  of  the  ocean  is  agitated  into  waves, 
that  the  animal  oommenoes  its  expiratory  puff  before 
the  orifice  has  onite  cleared  the  top  of  the  water,  some 
of  which  may  thus  be  driven  upwards  with  the  blast, 
tending  to  complete  the  illusion.  In  hunting  Whales 
the  harpoon  often  pierces  the  lungs  or  air-passaces  of 
the  unfortunate  victim,  and  then  fountains  of  olood 
may  be  forced  hi^h  in  the  air  through  the  blowholes, 
as  commonly  depicted  in  scenes  of  Arctic  adventure ; 
but  this  is  nothing  more  (allowance  being  made  for  the 
Whale's  peculiar  mode  of  breathing)  than  whatidways 
follows  severe  woands  of  the  resptxatofry  organs  of  odier 
munmals. 

All  the  Cetacea  are  prediceous,  subsisting  on  living 
uimal  food  of  some  kind.  One  genus  alone  { Oreo) 
MtB  otiier  warm-blooded  animals,  as  seals,  and  even 
members  its  own  order,  both  hxge  and  small  Many 
feed  on  fish,  others  on  small  fioating  cmstaoeans,  ptero- 
pods,  and  medusas,  while  the  principal  staple  of  the 
food  of  many  is  constituted  1^  Uie  various  spedes  cS 
oephalopods,  LoUgo  and  other  TeuikidxB^  which  must 


abound  in  some  seas  in  vast  nnmbeis,  as  tJiey  form 
almost  the  entire  support  of  some  of  the  largest  mem- 
bers of  the  order.  In  size  the  Cetacea  vary  mnch^  some 
of  the  smaller  Dolphins  scaroely  exoeedmg  4  feet  in 
lenjs:tfa,  while  othera  are  the  most  colossal  of  all  animals. 
It  IS  true  that  most  statement!  thdr  bulk  found  in 
general  and  even  soological  literature  are  greatly  exag- 
{[Mated,  but  even  when  reduced  to  their  actual  dimen- 
sions (which  will  be  mentioned  under  the  respective 
genera)  some  of  the  existing  Whales  exceed  imsize  that 
of  any  animal  living  either  at  present  or  in  former  times 
of  which  we  have  any  certain  evidence.  With  some 
exceptions,  the  Cetacea  generally  are  timid  inoffensive 
animalSj  active  in  their  movements,  and  very  affec- 
tionate m  their  disposition  towards  one  another,  espe- 
cially the  mother  towards  the  young,  of  which  there  is 
usually  but  one,  or  at  most  two,  at  a  time.  They  are 
generally  gregarious,  swimming  m  herds  or  "schools" 
(so  termed  the  whalers)  sometimee  amountinff  to 
niany  thousands  in  number :  ^Iongh  some  speaes  nave 
hitherto  only  been  met  with  either  singly  or  in  pairs. 

ReJiUwns  of  the  different  Cetacea  to  each  other  and 
to  other  Mam/mall. — ^As  before  said,  the  Cetacea  form 
a  perfectly  well-defined  group,  sharply  separated  from 
all  other  mammals,  and  with  no  outlyinfj  or  doubtful 
forms  at  present  known.  Among  the  existing  members 
of  the  order,  there  are  two  very  distinct  typ^  the 
Toothed  Whales  or  Odontoceti  and  the  Baleen  Wnales 
or  Mystacoceti,  which  present  as  many  marked  distin- 
guishing structural  characters  as  are  found  between 
many  other  divisions  of  the  Mammalia  which  are  reck- 
oned as  orders.  The  extinct  Zeuglodon^  so  far  as  its 
characters  are  known,  does  not  fall  mto  ather  of  theoA 
groups,  but  is  in  some  respects  an  anneotant  form,  vsA 
therefore  must  be  plaoed,  proviuonal^  at  lesst,  in  a 
third  group  by  itself. 

The  Myatacocetes  appear  at  first  wght  to  be  the  most 
specialized  and  aberrant  of  the  existing  Cetacea^  as  in^- 
cated  by  the  absence  of  teeth,  the  presence  of  baleen, 
and  the  form  and  size  of  the  mouth :  but,  as  we  see  in 
other  groups,  dental  characters,  and  all  such  as  relate 
to  the  prehension  of  food  generally,  are  essentially 
adaptive  and  consequently  plastic  or  prone  to  variation, 
and  hence  cannot  well  be  reUed  upon  as  tests  of  affinity. 
In  another  character,  also  adaptive,  the  laxity  of  the 
connection  of  the  ribs  with  tiie  vertebral  column  and 
with  the  stemuuK  and  the  reduction  of  that  bone  in  size, 
allowing  great  freedom  of  ezpanuon  of  the  thoraeie 
cavity  ibr  prolonged  immersioh  beneath  the  water,  the 
Mystacocetes  have  passed  beyond  the  Odontocetes  ia 
specialization.  On  the  other  hand,  the  greater  sym- 
metry of  the  skull,  the  more  anterior  powtion  of  the 
external  nostrils  and  their  double  external  orifice,  the 
form  of  the  nasal  bones,  the  presence  of  a  distinct]? 
developed  olfactory  organ,  the  mode  of  attachment  <n 
the  periotic  bone  to  the  (awiium,  the  presence  of  a 
ceecum  and  the  regular  arrangement  of  the  alimentatr 
canal,  the  more  normal  characters  of  the  man  us  and 
the  better  devdopment  of  the  muscles  attached  to  it^ 
and  the  presence,  in  many  species  at  least,  of  parts 
representing  not  only  the  nones  but  the  musdee  and 
ligaments  of  a  hind  limb,'  all  show  less  deviation  from 
the  ordinary  mammalian  type  than  is  presented  by  the 
Odontocetes.  Taking  all  these  characters  into  consid- 
eration, it  does  nob  appear  reasonable  to  suppose  that 
either  type  has  been  dmved  from  the  other,  at  all 
events  in  the  form  in  which  we  see  it  now,  but  rathw 
that  they  are  parallel  groups,  both  modified  in  different 
&duons  from  common  ancestors. 

Among  the  Mystacooetes,  in  Uie  espedally  £s(an- 
guishing  characters  of  the  division,  the  Balaeaopterm 
are  less  specialized  than  the  BauBtuB^  which  in  the 
neater  size  of  the  head,  the  length  and  oomprenifHi  of 
uie  rostrum,  the  development  of  the  baleen,  and  short- 
ness of  the  oervioal  region  are  ezsAgented  fonns  of  Uw, 
type,  and  yet  they  retun  more  lully  some  iwimitrn 

1  Huse  have  recentiv  been  daKrilwd  In  dataU  tar  rw*— 
BtradMn  la  the  AiimS  or  JMtoMv  and  nvtUon.  1^ 
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,  u  Um  "better  development  of  tlie  hind  limb, 
the  pentadadylons  mantiB,  and  the  abBaaoe  of  a  dorau 
fin.  Both  fonna  are  found  distinct  in  a  fossil  state  as 
&r  back  as  the  early  FUooene  age,  but  generally  rcpre- 
■ented  by  smaller  speoiee  than  those  now  existing.  The 
Mystacooetes  of  the  Miocene  seas  were,  so  far  aa  we 
know  at  present,  only  Balcenopterce,  some  of  which 
( Cetothenum)  were,  in  the  elongated  flattened  form  of 
the  nasal  bonea,  the  greater  distaooe  between '  the 
occipital  and  frontal  bone  at  the  top  of  the  head,  and  the 
greater  lenjrth  of  the  cervical  vertebrsc,  more  general- 
ized than  those  now  existing.  In  the  shape  of  the 
mandible  also.  Van  Beneden,  to  whose  researches  we 
are  chiefly  indebted  for  a  knowledge  of  thaae  forms, 
disoenis  some  approximation  to  the  Odontocetea. 

Among  the  last-named  group  there  are  several  dis- 
tinct typ(»,  of  which  that  represented  by  Platantsta, 
alAoogh  in  some  respects  nngulariy  modified,  has  been 
eonadered  to  present  on  the  whole  appnndmations 
towards  the  more  normal  and  general  type  of  mam- 
malian stmcture.  It  is  therefore  interestme  to  find  a 
nmilar  form  well  represented  among  the  earnest  fosnl 
remains  of  Cetaceans  in  Europe.  Ahnost  all  the  other 
members  of  the  suborder  ranee  themselvra  nnder  the 
two  principal  heads  of  Ziphioids  (or  Fhyseteroids) 
and  Delphmoids.  The  former  is  an  andent  and  once 
abounding  type,  cf  which  the  Sperm  Whale  (Ph;y>etar) 
is  a  highly  specialized  ibnn.  Among  the  latter,  Globi- 
cephahta  IS  a  modified  form  as  regards  the  structure  of 
its  anterior  extremity,  and  Monodon  as  regards  its 
dentition,  while  Ddphinm  with  its  various  minor 
snbdivisions  may  be  re>garded  as  the  dominating  type 
of  Cetaceans  at  the  present  day,  abundant  in  sughuy 
differentiated  species  and  abtmdant  in  individuals. 
They  are  in  this  respect  to  the  rest  of  the  order  much 
as  the  hollow-homed  Kuminants  are  to  the  Ungulates. 

The  earliest  Oetaceans  of  whose  o^anization  we  have 
uiything  like  complete  evidence  are  Uie  Zeuglodons  of 
the  Eocene  period,  *  which  approach  in  the  structure  of 
skull  and  teeth  to  a  more  generalized  mammatian  type 
than  either  of  the  existing  suborders.  The  smallness 
of  the  cerebral  cavity  compared  with  the  jaws  and  the 
rest  of  the  skull  they  share  with  the  primitive  forma 
of  many  other  types.  The  forward  position  of  the 
narial  aperture  and  the  length  and  flatness  of  the  nasal 
bones,  i^ich  distinguish  them  irom  all  existing  forms, 
we  must  also  suppose  to  be  a  character  at  one  time 
oomm>3n  to  all  Cetaceans,  though  now  retained  (but 
to  a  less  degree)  only  by  the  AI>*&tacocete8.  Even 
Squahdm^^avM  in  its  heterodont  dentition  so  much 
resembles  Zeuglodon  aa  to  have  been  placed  by  some 
zoologists  in  the  same  genus,  entirely  differs  nom  it, 
and  conforms  with  the  ordinary  Dolphins  in  its  essen- 
tial cranial  characters. 

The  origin  of  the  Cetaeea  is  at  present  involved  in 
much  obscurity.  They  present  no  signs  of  closer  af- 
finity to  any  of  the  lower  dasses  of  vertebrates  than  do 
manv  other  members  of  their  own  claaa.  Indeed  in 
all  that  essentially  distinguishes  a  mammal  from  the 
oviparous  vertebrates,  whether  in  the  osseous,  nerv- 
ous, ^productive,  or  any  other  system,  they  are  as 
truly  mammalian  as  any  other  group.  Any  supposed 
marks  of  inferiority,  as  absence  of  limb  structure,  of 
faaixy  covering,  of  laraymal  apparatus,  etc. ,  are  obvi- 
ondy  modificstiona  (or  degradations,  as  thev  m^  be 
termed)  in  adaptation  to  their  special  mode  of  life. 
The  characters  of  the  teeth  of  Zeughdon  and  ot^er 
extinot  forms,  and  also  of  the  foetal  Mystaoocetes, 
dearly  indicate  that  they  have  been  derived  &om 
mammals  in  which  the  heterodont  t^pe  of  dentition  was 
fully  established.  The  steps  by  which  a  land  mammal 
may  have  been  modified  into  a  purely  aquatic  one  are 
clearly  indicated  by  the  stages  which  still  survive 
among  the  Camivora^  in  the  Otaria,  and  in  the  true 

I  Tbe  oenrleal  vertebn  ot  J'almoeetiu,  sappowd  to  be  from  the 
Outbrldse  Greenland,  and  a  elnsle  oandal  vertebn  lately  found 
m  the  Outer  EoceneuBojrdfoi  In  Hampahlre,  mKj  for  tbe  pneent 
1m  canmed  ftom  ccmldecatioD,  u  too  uic(mcliuiTe  In  the  nature 
of  the  evldetioe  thej  aflbid  M  to  the  bMfOT  of  the  groop^ 


Seals.  A  ftirther  change  in  the  same  direedon  wonid 
produce  an  animal  somewhat  resembling  a  Dolphin, 
and  it  has  been  thought  that  this  may  have  been  the 
route  by  which  Uie  Cetacean  form  has  been  developed. 
There  are,  however,  great  difficulties  in  the  way  of 
this  view.  If  the  hind  limbs  had  ever  been  developed 
into  the  very  efficient  aquatic  propelling  organs  tney 
present  in  the  Seals,  it  is  not  easy  to  imaeine  how 
thcjr  could  have  become  completely  atrophied  and 
their  functions  transferred  to  the  tail.  It  is  more 
likely  that  the  Whales  were  derived  from  animals  with 
long  tails,  which  were  used  in  swimming,  eventually 
with  such,  efiiect  that  the  hind  limbs  became  no  longer 
neoessaiy.  The  powerfhl  tdl,  with  its  lateral  cutane- 
ous flanges,  of  an  American  species  of  Otter  (Ptero- 
nura  tandbackii)  may  give  an  idea  of  this  member  in 
the  primitive  Cetaceans.  But  the  structure  of  the 
Cetaoea  is,  in  so  many  essential  characters,  so  unlike 
that  of  the  Camivora  that  the  probabilities  are  aguinst 
these  orders  being  nearly  related.  Even  in  the  skull 
of  the  Zeoglodon,  which  has  been  cited  as  preHenting 
a  great  resemblance  to  that  of  a  Seal,  quite  aa  many 
likenesses  may  be  traced  to  one  of  the  primitive  Pig- 
like Ungulates  (except  in  the  purely  adaptive  character 
of  the  rorm  of  the  teeth],  whue  the  elongated  larynx,' 
complex  stomach,  simple  liver,  reproductive  organs 
both  male  and  foiiale,  and  festal  membranca  of  the  ex- 
isting Cetacea  are  far  more  like  those  of  that  group 
than  of  the  Camirora.  Indeed  it  appears  probable 
that  the  old  popular  idea  which  affixed  the  name  of 
' '  Sea-Hog '  to  the  Porpoise  contains  a  larger  element 
of  truth  than  the  speculations  of  many  accomplished 
zoologists  of  modem  times.  The  fact  that  Platanxata, 
which,  aa  mentioned  above,  appeans  to  rotmn  more  of 
the  primitive  characteristics  of  the  group  than  any 
other  existing  form,  and  also  the  somewhat  related 
Inia  from  South  America,  arc  both  to  the  present  day 
exclusively  fluviatile,  may  point  to  the  freshwater 
origin  of  the  whole  group,  in  which  caso  their  other- 
wise rather  inezi^unime  absence  from  the  seas  of  the 
Cretaceous  period  would  be  accounted  for. 

SuBOXDKB  UYBTACOCSTI, 
The  Baijbnoidka,,  or  WhatAone  WhaJet. 

Teeth  never  fkinctionally  developed,  bat  alwayi  diBap- 
pearisg  before  the  close  of  intiB-utorine  life.  Paluta 
provided  with  plates  or  baleen  or  "whalebone."  Skull 
aymnietrical.  Nasal  bones  forming  a  roof  to  the  anterior 
nasa]  pasaages,  which  are  directed  npwarda  and  forwaidd. 
Maxilla  produced  in  front  of,  but  not  over,  the  orbital  pro- 
cees  of  the  ftontaJ.  Lacrymal  bones  small  and  distinct  from 
the  Jugal.  Tympanic  bone  ankylosed  with  tho  periotic, 
whi(^  &  attached  to  the  base  of  the  ciaainm  by  two  strung 
diveiging  processes.  Olluctory  organ  distinctly  developed. 
Bami  of  mandible  arched  outwtwls,  their  anterior  ends 
meeting  at  an  angle,  and  connected  bj  flbrooa  tiasne  with- 
out  any  true  symphysis.  All  the  ribs  at  their  upper 
extremity  articni&tiiig  only  with  the  tnuisveise  processes 
of  the  vertebrae;  their  capitnlar  processes  when  present 
not  articulating  directly  with  the  oodies  of  the  vertebrm. 
Sternum  composed  of  a  single  piece,  and  srticalating  only 
with  a  single  pair  of  ribs.  No  ossified  sternal  riba.  Ex- 
ternal openings  of  nostrils  distinct  &om  each  other, 
longitadinal.    A  short  conical  c»cnm. 

These  aniniftla  have,  when  in  the  festal  state,  nnmerous, 
minnte,  calcifled  teeth  lying  in  the  dental  groove  of  both 
upper  and  lower  Jaws.  They  are  I>e8t  developed  about  tbe 
middle  of  foetal  fife,  after  which  period  they  are  absorbed, 
and  no  trace  of  them  remains  at  the  time  of  birth.*  The 
baleen  or  whalebone  does  not  make  its  appearance  ontil 
alter  birth.  It  consists  of  a  series  of  flattened  homy 
plates,  between  three  and  fonr  hundred  in  number,  on  each 
side  of  the  palate,  with  a  bare  interval  along  the  middle 
line.  They  axe  placed  ttanivenely  to  the  loi^  axil  of  Uie 

■  lliere  Is  much  tesemblanoe  In  the  larynx  of  the  Hlppopota- 
mns,  but  none  In  that  of  the  leal,  to  tbe  tame  organ  in  the  Cmeea, 

■  German,  JVwrKAiwte,  whence  tbe  French  ifarKwtai.  "Por- 
poise" is  said  to  be  derived  from  "  Arojwtain/V 

*  These  were  dlaoonnd  In  tbe  OiMnlaud  Whale  by  GeoOoj 
St  Hllalre,  whose  ofaMmttonswae  oonflimed  and  extended  to 
other  genera  by  EnbiiOht.  They  have  lately  been  very  ftUljr  de- 
ioribea  to  Jaawwyttni  nrinifti  by  Jnlin  C^rddea  ds  BUegit, 
L,1880). 
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palate,  with  Tary  short  interr^  between  them.  Each 

C'  B  or  blade  li  somewhat  triangular  in  form,  with  the 
attached  to  the  palate  and  t£e  iq>ex  hanging  down- 
wards. The  onter  edce  of  the  blade  a  hard  and  smooth, 
bat  the  inner  edge  and  apex  fr^  ont  into  long  biistlj  flbree, 
■0  th^  the  roof  of  the  whale's  month  looks  as  if  covered 
with  hair,  as  described  by  Aristotle.  At  the  inner  edge  of 
eaoh  priuolpal  blade  are  two  or  three  much  smaller  or  snh- 
stdiary  blades.  The  principal  blades  are  longest  near  the 
middle  of  the  series,  and  gradually  diminish  towards  the 
fkont  and  back  of  the  month.  The  horn;  plates  grow  from 
a  dense  fibrous  and  highly  vascnlar  matrix,  which  covers 
the  palatal  sar&ce  of  the  maxiUn,  and  which  sends  ont 
lamellar  processee,  one  of  which  penetrates  the  base  of  each 
blade.  Moreover,  the  free  edge  of  these  proceesee  is  covered 
with  very  long  vascolar  thrwid-like  papills,  one  of  which 
forms  the  central  axis  of  eaoh  of  the  hair-like  epidermic 
fibres  of  which  the  blade  is  mainly  oompoeed.  A  truisveise 
•ection  of  fVesh  whalebone  shows  that  it  is  made  ap  of 
nnmbers  of  these  soft  vascular  pqiUUe,  circnlar  Id  onuine, 
each  sorroonded  by  concentrically  arranged  epidermic  cells, 
the  whole  boond  together  by  other  epideimio  cells,  that 
constltDte  the  smooth  cortical  (ao  called  "  enamel ")  surface 
of  the  blade,  which,  disintegTating  at  the  free  edge,  allows 
the  indlvldoal  fibres  to  become  loose  and  asaume  the  hair- 
like appearance  before  spoken  of.  These  fibres  differ  from 
hairs  in  not  being  formed  in  depressed  follicles  In  the  ende- 
ron,  bat  raUier  resemble  the  fibres  composing  the  horn  of 
the  Bhiooceros.  The  whalebon^  in  fact  comdsts  of  nothing 
more  than  modified  papillte  of  the  bncoal  mncons  mem- 
brane, with  an  exoessive  and  comifled  epithelial  devel- 
o^ent.  The  blades  axe  supported,  and  bonnd  together  for 
a  certain  distance  flrom  their  base,  by  a  mass  of  less  hard- 
ened epithelium,  secreted  by  the  surfue  of  the  palatal 
membrane  or  matrix  of  the  whalebone  in  the  intervals  of 
the  lamellar  processes.  This  is  the  "  Intermediate  snb- 
stuice "  of  Hnnter,  the  "  gum "  of  the  whalers.  Baleen 
varies  mnch  In  color  in  different  species.  In  some  it  is 
almort  jet  black,  in  others  slate  color,  horn  color,  yellow,  or 
even  creamy* white.  In  some  the  blades  are  vari^ted  with 
loimitndiiial  stripes  of  different  hues.  It  differs  also  greatly 
in  otiier  reapecta,  being  short,  thick,  coarse,  and  stiff  Ut 
some,  and  greatly  elongated  and  highly  elastic  in  those 
species  in  which  It  has  attained  its  ftalleet  development, 
its  fhnction  Is  to  strain  the  water  from  tho  small  marine 
molluscs^  omstaceana,  or  fish  upon  which  the  whales  snb- 
■1st.  In  feeding  they  fill  the  Immense  month  with  water 
eontaining  shoals  of  these  small  creatures,  and  then,  on 
their  closing  the  Jaws  and  raising  the  tongue,  so  as  to  di- 
minish the  cavi^  of  the  month,  the  water  stieami  ont 
through  the  narrow  intervals  between  the  hal^  fringe  of 
ihe  whalebone  blades,  and  escapes  throngh  the  lips,  leaving 
die  living  prey  to  be  swallowed.) 

Onr  knowledge  of  tho  different  structural  modifications 
Attained  by  members  of  this  important  group  of  m^iniTiftl^, 
-Jiongh  largely  Increased  of  late  years,  la  atill  imperfect. 
Formerly  they  were  all  divided  into  Bight  Whales  (Balmna) 
ud  Borqnals  or  Fin-whalee  {BoLenopUra),  the  latter  dis- 
tinguiahed  by  their  smaller  heads,  elongated  and  slender 
form,  free  oervli^  vertebree,  tetradaotylous  manos,  and 
the  presence  of  very  conspicuous  longitudinal  ftirroWB  or 
folds  in  the  skin  of  the  throat  and  cheat,  and  of  a  small 
adipose  dorsal  fin.  Secent  discoveries  have,  however, 
brought  to  light  aeverai  forms  holding  a  somewhat  inter- 
mediate position,  and  presenting  combinations  of  characters 
not  found  in  either  of  the  larger  knbwn  sections.  Accord- 
ing to  our  present  knowledge  the  group  is  naturally  divided 
into  five  very  distinct  genera.  As  these  will  be  more  fully 
described  in  the  articlo  Whale,  it  will  be  sufficient  at 
present  to  indicate  their  principal  characteristics. 

Bi^mta. — Skin  of  throat  smooth,  not  fbrrowed.  No  dor- 
sal fin.  Cervical  vertebne  united  into  a  single  mass.  Pec- 
toral limb  short,  broad,  and  pentadactylons.  Hrad  very 
large.  Baleen  very  long  and  narrow,  highly  elastic  and 
black.  Scapula  high,  with  a  distinct  coracoid  and  coronoid 
DzooesB.  This  genus  contains  the  well-known  Greenland 
Bight  Whale  (S.  myslioatia)  of  the  Arctic  seas,  the  whale- 
bone and  oil  of  which  are  so  much  valued  in  commerce,  and 
also  other  whales,  distingaished  from  this  by  having  heads 
•omewhat  smaller  in  proportion  to  the  bodyj^with  shorter 
taleen,  nod  a  larger  number  of  vertebm.  These  inhabit 
ttie  teinperate  seas  of  both  northern  and  southern  hemi- 
■pherea,  and  have  been  divided  by  soologista  into  several 
Sfiecies  in  aocordance  with  their  geographical  distribution, 
— B.  MseqwuM  of  the  North  Atlantic,  B.  japoniea  of  the 

>  For  the  rtraoture  cf  whalebone,  see  Bnnter/'  Obaerratlona  on 
*Jte  Stnietute  and  Economy  of  Whaler"  iM.  TVona,  1787: 
BMhrloht  and  Relnhardt,  On  the  AvoilBiid  Sl^  inUg  Bn^lSh 
translation  by  the  Bsy  SoQle^,  IMS,  pp.  87-78;  and  W.  Tomer,  tai 
AOM.  Av.^  AHr,.  U70. 


NorOi  Pacific,  B.  mifralw  of  the  South  Atlantle,  and  B. 
tm^fodanm  and  natm-adoMdim  of  the  South  Pkcdfle ;  bat  the 
differential  ehantcters  by  which  they  have  been  sepuatel 
—external  as  well  as  anatomical— are  so  slight  and  so  liable 
to  individual  variation  that  It  is  not  ImproDable  that  when 
they  are  better  known  they  will  all  emte  to  be  regarded  as 
forming  but  a  single  species. 

^«o&(itefM.~Known  chiefly  at  present  by  the  eharactera 
of  the  skeleton  and  baleen,  which  are  veir  difi^rent  from 
those  of  all  other  whales,  but  said  to  combine  abeenoe  of 
plications  of  the  throat  with  the  presence  of  a  dorsal  fin. 
The  cervical  vertehm  are  united.  The  manos  small,  nar- 
row, and  tetradactylous,  wanting  the  ppUex.  llie  ribs 
remarkably  expanded  and  flattened.  The  scapula  very 
low  and  broad,  with  completely  developed  acromion  and 
ooracoid  processes.  Baleen  very  long,  slender,  elastic,  and 
white.  A  single  at  present  verr  rare  species,  N.  wutrgtHatu, 
from  the  Australian  and  New  Zealand  seas,  Is  the  smallest 
of  the  WhaldMne  Whalea,  being  not  more  than  90  ftet  la 
length. 

Ba^tianeetet. — This  combines  the  small  head,  elongated 
form,  and  narrow  pectoral  fin  of  BaiMmoptm-a  with  the 
smooth  skin  of  the  throat  and  absence  of  the  dorsal  fln 
of  BdUna.  The  baleen  is  the  shortest  and  coarsest  of  any 
of  the  nonp.  Ita  osteologyu  imperfsctiy  known.  One 
species,  fi.  glauau,  the  GrayWhale  of  the  North  Pacific. 

Mtgaptera. — Head  of  moderate  size.  iUleen  plates  short 
and  broad.  Cervical  vertehm  free.  Scapula  wiUi  acro- 
mion and  coracoid  process  absent  or  mdimentai?.  Skin 
of  throat  plicated.  Dorsal  fln  low.  Pectoral  limb  tetra* 
dactylons,  very  long  and  narrow,  attaining  about  onv 
fourth  of  the  length  of  the  entire  animal,  the  metacarpal 
and  phalanges  being  grei^y  developed,  and  the  latter  very 
numerous.  Animals  of  this  genus,  called  "  Humpbacks  "  by 
the  whalers,  are  found  in  almost  all  seas.  They  have  been 
divided  into  many  species,  bat  satlsfutoty  eharaeten 
have  yet  been  pointed  oat  I7  wUeh  these  can  be  dis- 
tinguished from  one  another. 

Jfatenoptorn. — Head  email  and  flat,  and  pointed  in  front. 
Body  long  and  slender.  Skin  of  throat  ideated.  A  small 
fiUoaie  dooal  fln.  Baleen  short  and  coarse.  Cervical  ver- 
tehne  fr«e.  Scapala  low  and  broad,  witii  a  large  acromion 
and  coracoid  process.  Pectoral  limb  tetradactylous,  amidl, 
narrow,  and  pointed.  This  genus  oontains  the  various  spe- 
cies  of  Borqtials,  Fin-whalee,  Fin-backs,  FInners,  or  Bazor- 
backs,  as  they  are  variously  called,  some  of  which  axe 
found  in  almost  every  sea.  Among  them  are  the  most 
gigantic  of  all  animals,  B.  nbbald^i,  which  attains  the 
length  of  80  feet,  and  ^he  small  B.  rottraia,  which  does  not 
exceed  X.  There  are  certainly  four  quite  distinct  niodlfl> 
cations  of  this  genus,  r^resented  '  by  the  two  Just  men- 
tioned, ud  by  B.  muabu  and  B.  boredUa.  all  InhabltMiti 
of  British  seas,  but  the  question  whether  almost  iden- 
tical forms  fonnd  in  the  Southern  and  Pacific  Oceuu  are 
to  be  remrded  ai  speciflcally  identical  or  ■■  distinct  awaits 
the  renut  of  flitaie  reseuohea. 

SVBOBDn  ABCn£OCETL 

This  group  is  formed  to  include  certain  extinct  Cetacean^ 
which  are  at  present  only  known  by  more  or  less  fragmen- 
tary portions  of  their  skeleton  and  teeth,  and  whose  posi- 
tion and  affinities  are  therefore  still  subject  to  donbt. 

In  the  anterior  part  of  both  Jaws  the  teeth  are  simple, 
conical,  or  slightly  oompressed,  and  sharp-polntod.  The 
first  three  in  the  upper  jaw  are  distinctly  implanted 
in  *  the  premaxilUry  bone,  and  so  may  be  reckoned  as 
Incisors.  The  tooth  which  succeeds,  or  the  canine,  Is 
also  simple  and  conical,  but  it  doee  not  exceed  the 
others  In  size.  This  is  followed  by  flve  teeth  with 
two  distinct  roots,  and  c<nnpressed,  pointed  crowns,  with 
denticulated  cutting  edges.  The  ifentition  is  thu«fore 
j  j,  e  1,  j>  and  «  4  =  36,  resembling  that  of  scnne  Seals.' 
General  form  of  uie  skull  elongated  and  much  depressed. 
Brain  cavi^  very  small,  and  the  skull  between  It  and  the 
orbita  elongated  and  narrow.  Temporal  foeseo  very  large. 
A  strong  sagittal  crest  Boatnun  long  and  narrow,  diflw* 
log  from  that  of  other  Cetaceans  In  the  large  extent  t« 
which  the  premaxillffi  form  the  aides  of  the  anterior  ex- 
tremity. Nasal  bonee  elongated,  flat,  and  narrow,  the  opm- 
ing  of  the  anterior  nares  being  over  the  middle  of  the  u<m> 
globed  oompreesM  roetinm.  All  the  cervical  vertobrs  free. 
The  characteiB  of  the  dorsal  vertehm,  and  mode  of  artien- 
lation  of  the  ribs,  appear  to  have  reeembled  those  of  Ptate> 
niita  rather  than  Balmna,  Phf/mter,  or  JMpMrnu.  Lumba> 

■  An  appearance  In  one  specimen  baa  been  dteeribedbrCLft. 
Cama  aa  indicating  a  veTtlcal  sncoeaalon  of  flie  testti,  bat  »•  «n> 
dence  upon  which  thli  resta  is  by  no  means  sattaAetory,  aBdap* 
peaia  to  admit  of  another  explanation. 
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Tertobna  with  Alongated  bodlot.  GSiftimotan  of  flia  Umlw 
not  known  witli  cerUiotr.* 

All  the  known  fiwil  ramftina  beJoogina;  to  the  animals  of 
tills  fproap  may  bo  refemd,  pioTwitmally  at  loart,  to  tho 
geniuZm^Iodffii,  w  named  becMiaethoflzRt  wotion  of  ■  molar 
tooth  examined  was  taken  from  the  bue  of  the  orown, 
where  it  was  b^inning  to  divide  into  the  two  rootL  and 
looked  like  two  single  teeth  "  linked  or  yoked  to«tlu«." 
This  name  was  sabetituted  by  Owen  for  tho  eanler  one 
Btuitoaamut  of  Harlan,  with  the  consent  of  that  aothor,  on 
the  mammaliaa  nature  of  the  animal  being  demonstrated.* 
The  latter  name  is,  however,  still  geneially  retained  by 
American  zoologists.  The  remains  have  hitherto  been 
fonnd  chiefly  in  the  Eocene  formations  of  the  Statesof  Ala* 
baiiia,  Lonisiaua.  Mississippi,  and  Arkansas,  and  have  been 
assigned  to  several  species.  A  portion  of  a  aknll  is  recorded 
fhim  the  Barton  Clay  (Eocene)  of  Hampshire,  England. 

SuBOBlWB  ODONTOOSTI, 

ITm  DfiLPHiNOiDKA,  or  TooOud  Whaita. 

Osldfled  teeth  always  present  after  birth;  generally 
munexoos,  but  somedmea  a  very  limited  number  (in  a  few 
vases  none)  are  ftinotionally  developed.  No  baleen.  Upper 
cor&ee  of  the  skoU  more  or  leas  asymmetrical.  Nasal  bones 
in  the  A>im  of  nodales  or  flattened  plates,  applied  closely 
to  the  frontaU,  anu  not  forming  any  part  of  tiie  roof  to  the 
narial  pa—ige,  which  is  directed  npwaids  and  boM^inada. 
Olbetoty  organ  mdimentary  or  absent.  Hinder  end  of  the 
marllU  expanded  and  covering  the  greater  part  of  the 
orbital  plate  of  the  ftontal  bone,  I^rymal  Done  either 
inseparable  from  the  Jngal,  or,  when  distlnot,  very  large, 
and  forming  part  of  the  roof  of  the  orbit,  "^rmpanic  bone 
not  ankylosed  with  the  periotio,  which  Is  osoally  enly  at- 
inched  to  the  rest  of  the  skoll  by  ligament.  Rami  of  man- 
dible nearly  straight,  mnch  ezpandeil  in  height  posteriorly, 
with  a  wide  fannel-shaped  apertore  to  the  dentci  can^, 
and  coming  In  contact  in  front  by  a  flat  surface  of  variable 
length,  bat  always  constltating  a  tme  symphysis.  Several 
of  the  anterior  ribs  with  well-developed  capittuar  processes, 
which  articnlate  with  the  bodies  of  the  vertebrn.  Ster- 
num almost  always  composed  of  several  pieces,  placed  one 
behind  the  other,  with  which  several  pain  of  ribs  are 
always  connected  by  the  intervention  of  well-devdoped 
cartllaginons  or  ossifled  sternal  ribs.  External  reepiratoiy 
aperture  single,  the  two  nostrils  aniting  before  theyreacui 
the  rorface,  asnally  in  the  form  of  a  transverse  sobcresoentlo 
Talvnlar  apertore,  sitnated  on  the  top  of  the  head.  Manas 
always  peotadactyloos,  thoagh  the  first  and  fifth  digits  are 
osoally  very  little  developed.   No  c»com,  exe^  in  ftata- 

ZToftuutimal  teeth  In  tJiearaer  jaw.  Handlbnlar  teeth 
TaiioQS,  olteu  much  reduced  in  nombev.  Bones  of  the 
etaniom  r^sed  sq  as  to  form  an  elevated  prominence  or 
crest  behind  the  naree.  Pterygoid  bones  thick,  piodoced 
backwards,  meeting  in  tdie  middle  line,  and  not  Involnted 
te  fiirm  tiie  oater  tnll  of  the  poBt-palatine  air^iooses,  bat 
flimply  hollowed  on  their  ooter  ilde.  nansrene  procesBee 
of  the  arches  of  the  dorsal  vertebne,  to  which  the  taberclee 
of  tho  ribs  are  attached,  ceasing  abruptly  near  the  end  of 
the  seriea,  and  replaced  by  processes  on  the  body  at  a  much 
lower  lerel,  uid  not  on  a  line,  or  serially  honuuogons  with 
ttiem,  bnt  serially  homologoos  anteriorly  with  the  heads  of 
Uie  ribs,  and  posteriorly  with  the  transverse  processes  of 
the  lumbar  vertebne.  (In  some  genera,  as  Phj/ieter,  the  two 
processes,  upper  and  lower  on  each  side,  are  both  present 
and  well  developed  in  the  same  vertebra  In  the  rMrlon  of 
tnnsltion.  In  others,  sa  Ziphim  and  Btnrdiiu,  thoy  are 
not  both  developed  on  any  single  vertebra.)  Coetal  carti- 
lages not  ossified. 

Sob&mily  FhTseterliUB.— Nnmetons  teeth  in  the  man- 
dible, whldi  are  not  set  in  distinct  bony  alveoli,  hot  in  a 
long  groove  Imperfectly  divided  by  putial  septa,  and  held 
In  place  by  the  strong,  ftbrons  gnm  which  sorronnds  them. 
No  distinct  laraymal  bone.  Cranium  strikingly  asymmet- 
rioal  in  the  region  of  the  narial  apertures,  in  eonseqnence 
of  Om  left  opening  greatiy  exceeding  tite  right  in  sise. 

J>k|Met0r.— Upper  teeth  apparently  ot  uncertain  nnmber, 
mdimentary  and  fbnctionlees,  being  imbedded  in  the  gum. 
Lower  jaw  with  from  20  to  26  teeth  on  each  side,  stout, 
conical,  recurved,  and  pointed  at  the  apex  until  they  are 
worn,  wiUiont  enamel.  Upper  surflwe  of  the  ennium  con- 
cave ;  its  posterior  and  lateral  edges  ndsed  Into  a  very  high 
aad  gnauy  comprsassd  semiciiCDlar  crest  or  waU.  Zygo- 

■  A  mutilated  hnmerus  of  ZmptodM  edofdst  has  given  rise  to 
manr  conjectures,  appearing  to  some  anatomists  to  Indicate  Beal- 
like  fteeoom  of  motion  at  the  elbow-Joiot.  while  to  otbeis  Iti 
eiharscten  appear  to  be  trulr  Cetaeean. 

•  Bee  ISma  «soL  Am.  IomL,  ser.  iL.  v<d.  vL  p.  n 


matte  prooBssBS  of  malar  bones  thick  and  maidvfc.  Bostnnn 
greatly  elwgated,  broad  at  the  base  and  gtadhally  taperinf 
to  the  ivex.  Umer  edge  of  the  meaethmold  fimnlng  a 
rooffhenod  Irregiuar  prdectlon  between  the  narial  aper> 

tares,  inolining  to  the  left  side.  Mandible  exoeedingly 
long  and  narrow,  the  ^mphysls  being  more  than  half  the 
length  of  the  lamna.   vertebne:  G  7,  DU,L  8,  C  84;  total 


Vto.  g.— etoU  ttf  Bpena  Whale  {n^^w  laaresgpHsfti^ 


60.  Atlas  five:  all  the  other  cervical  vertebrse  united  by 
their  ^>odies  and  spines  into  a  single  mass.  Eleventh  pair 
of  ribs  mdimentaiy.  Head  about  one-third  the  length  of 
tb»  body ;  very  massive,  hich  and  bnncatedj  and  rather 
compressed  In  front;  oiring  its  huge  else  and  remarkable 
form  mainly  to  the  great  aeeumolation  of  a  peculiarly 
modified  form  of  adipose  tiasne  filling  the  large  hollow  on 
the  upper  surface  of  Uie  cranium  and  overlying  the  rostrom. 
The  single  blowhole  Is  longitudinal,  slightly  sigmoid,  and 
placed  at  the  upper  and  anterior  extrunl^  of  ^e  head  to 
the  left  side  of  the  middle  line.  The  opening  of  the  mouth 
is  on  thi  under  side  of  the  head,  ognsiderably  behind  the 
end  of  the  snoot.  Pectoral  fin  short,  broad,  and  truncated. 
Dozsal  fin  a  mere  low  protuberance. 

Than  is  no  certain  evidence  that  more  than  one  species 
of  this  genus  exists.  This  Is  the  Oacholot  or  Sperm  whale, 
P.  SMuroMpkoItu,  one  of  the  most  colossal  of  animals,  quite 
equalling,  If  not  exceeding,  the  Oreenland  Whale  In  bulk. 
Ine  length  of  the  ftill-grown  male  is  from  55  to  60  feet,  but 
the  female  Is  stated  not  to  reach  more  than  half  that  sise. 
It  feeds  ohlefiy  on-  cephalopoda  and  fish,  and  is  one  of  the 
most  extensively  dlitribnted  of  Cetaceans,  beins  met  with, 
osoally  In  herds  or  "  schools,"  in  almost  all  tropical  or  sub- 
tropical seas,  but  not  occorring,  except  aocidentally,  in  the 
polar  regions.  Those  that  appeiar  occasionally  on  tiie  Brit- 
ish coasts  are  solitary  stragglers,  nsoally,  if  not  always,  old 
males.  The  oil  contained  In  the  great  cavity  above  the 
skull,  when  refined,  vields  "spermaceti,"  and  the  thick 
covering  of  blubber  wnich  everywhere  envelops  the  body 
prodnces  the  valuable  "  sperm  oil "  of  commerce :  hence  this 
animal  has  long  been  the  sol^ect  <tf  a  regular  chase,  by 
which  its  nombora  have  been  greatly  diminished.  The 
substance  called  "  ambergris,"  largely  used  in  perfumery, 
is  a  concretion  formed  in  the  intestine  of  tibe  Sperm  Whale, 
and  is  foond  floating  on  the  sorfue  of  the  seas  which  thay 
inhabit.  Its  genaineoeas  is  attested  by  the  prosenoe  of  the 
debris  of  the  horny  beaki  of  the  oephak^odi  on  whleh  the 
Whales  feed. 

JToiria.— Teeth  of  the  nppvt  jaw  absent  or  reduced  to  a 
mdimentary  pair  in  front;  in  lower  jaw  9  to  12  on  each 
side,  rather  long,  slender,  pointed,  and  curved,  with  a  coat- 
ing of  enamel.  Upper  snmce  of  the  cranium  concave,  with 
thick,  raised,  posterior  and  lateral  margins,  massive  and 
rounded  at  tiieir  anterior  terminations  above  the  orbits. 
Upper  edge  of  tiie  mesethmoid  forming  a  prominent  sloo- 
oos  ridge,  eonstltntlnga  kindof  longitodlnal  septum  to  the 
base  of  the  great  snpra-cranial  cavi^.  Boetmm  not  longer 
than  the  cranial  portion  of  the  skall,  broad  at  the  base,  ukd 
rapidly  tapering  to  the  apex.  Zygomatic  process  of  the 
malar  styliform.  Handible  with  symphysis  lees  than  half 
the  length  of  the  entire  ramns,  Vertebna :  G  7,  D  13  or  14, 
L  and  C  30 ;  total  60  or  51.  All  the  cervical  vertebm  united 
by  their  bodies  and  arches.  External  characters  not  well 
known,  but,  judging  by  the  somewhat  conflicting  acoonnts 
of  titose  that  have  bad  an  opportonity  of  observing  them, 
the  head  is  about  one-sixth  of  the  length  of  the  body,  and 
obtusely  pointed  in  front;  the  mouth  small  and  placed  fiu 
below  Uie  iq>ex  of  the  snout ;  the  roirade  cieeoentic,  and 
placed  obliquely  on  the  top  of  the  head  anteriorly  to  the 
eyes,  and  to  the  left  of  the  middle  line ;  the  pectoral  fins 
are  obtusely  frlcate:  and  there  is  a  triangular  aoisal  fin. 

I'he  history  of  this  genos  Is  a  good  illostration  of  tho 
difflcolties  in  which  the  study  of  the  Oetaeea  has  been  in- 
volved by  the  saperficial  manner  In  which  it  has  bean 
Investigated.  The  first  known  example,  a  skoll  from  the 
0^  of  Oood  Hope  in  Uw  Paris  Mosenm,  was  described 
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BUiQTille  under  the  name  of  Phyaettr  bmiic«pi.  This  wu 
afterwards  with  good  reason  generically  separated  hj  Gray. 
Until  within  a  very  few  years  ago  only  nve  other  indivl* 
,diuiJs  had  been  met  with,  each  of  which  had  been  described 
vnder  a  diflerent  speciSo  name  (tIl,  jfragi,  wtadeai/i,  riouu, 
Jbnoo-i,  and  j>ofm),  and  which  are  ammged  by  Gray  in  two 
aistiuct  genera.  The  most  carefol  examination  of  the  de- 
scription given  of  these  specimena,  or  of  the  now  nome- 
zotu  Mtoologioal  remains  available,  iails  to  detect  any  dif- 
ferenoes  beyond  those  which  may  be  attributed  to  ago  or 
Mz;  and  hence,  according  to  oar  present  knowledge,  these 
■Iz  sapposed  species  must  all  be  included  under  one  name, 
K.  brmieepM,  an  animal  which  appears  to  attain  tiie  length 
of  10  feet  when  adult,  and  has  been  met  with  at  Tsrions 
distant  localities  in  the  Soothem  Ocean,  and  also  off  the 
cosst  of  Madras  and  in  the  North  Psciflc 

Subfamily  ZlphUiue.— Teeth  of  the  mandible  quite  ru- 
dimentary and  concealed  in  the  gum,  except  one,  or  very 
rarely  two,  pairs  which  may  be  largely  dereloped,  espeoiatq' 
in  the  male  sex.  A  distinct  la(»ymil  bone.  Extemslly 
the  mouth  is  produced  into  a  slen- 
der rostmm  or  beak,  from  above 
which  the  rounded  eminence  formed 
1^  a  CDShloB  of  £at  resting  on  the 
oraniam  in  front  of  the  blowhole 
rises  somewhat  abruptiy.  Spiracle  or 
blowhole  single,  crescentic,  median, 
as  in  the  Delpkmidm.  Pectoral  fin 
snail,  ovate,  the  five  digits  all  mod- 
erately well  developed.  A  small  ob- 
tusely falcate  dorsal  fin  situated  con- 
siderably behind  the  middle  of  ^he  back.  Longitudinal 
grooves  on  each  side  of  the  skin  of  the  tiiroat,  diverging 
posteriorly,  and  nearly  meeting  In  fh>nt.  In  external  diar- 
acters  and  habits  the  of  this  group  closely  resemble 

each  other.  They  appear  to  be  almost  exclusively  feeders  on 
various  species  of  cephalopods,  and  occur  either  singly,  in 
pairs,  or  in  small  herds.  By  their  dental  and  osteolof^cal 
eharaeten  they  are  easily  separated  into  four  distinct 
Smera. 

Sj/perDodim.-*-A  small,  conical,  pointed  tooth  at  the  apex 
of  each  ramus  of  the  mandible,  concealed  by  the  gnms  dnr- 
ing  life.  Skull  with  the  nppcr  ends  of  the  premaxilUe 
riiung  suddenly  behind  the  nares  to  the  vertex  and  ex- 
panded lateraUy,  their  enter  edges  curving  backwards  and 
their  anterior  surfaces  arching  fonrards  and  overhanging 
the  nares ;  the  right  larger  than  the  left.  Nasal  bones 
lying  in  the  hollow  between  the  upper  extremities  of  the 
preinaxiUn,  strongly  concave  in  the  middle  line  and  in 


edges  of  Tnaxilltt  at  base  of  rostrum  raised  into  low  rough- 
ened tnberosities.  Hesethmoid  cartilage  densely  oasifiea  in 
adult  age,  and  oaalesoing  with  the  surrounding  bones  of 
the  rostmm.  Vertebne:  0  7,  D  L  10,  O  2S ;  total  4ft. 
The  three  anterior  cervical  vertrana  united.  Uia  rest 
froe. 

The  typo  of  this  genus  is  Z.  covinwtm  of  Cuvier,  founded 
upon  an  imperfect  uuU  picked  up  in  1804  on  the  Mediter- 
ranean coast  of  France,  and  desoribed  and  figured  in  the 
Oiaement  Fouiiet  under  the  impression  that  it  was  that  of 
an  extinct  species.  Many  other  individuals  have,  however, 
been  subsequently  met  with  in  various  parts  of  the  world, 
&om  the  Shetland  Islands  to  New  Zealand,  all  referable  to 
the  same  genus  if  not  to  the  same  species;  althoudif  as  is 
usual  in  such  cases,  they  have  mostly  been  described  under 
different  names.  Teeth,  apparentiy  of  allied  forms,  are 
abandantiy  found  in  the  Sufiolk  and  Antwerp  Crags. 

Jfesoptedoa.*— A  much  compressed  and  pointed  tooth  in 
each  tamos  of  tiie  mandible,  Tariotudy  situated,  but  gaii»- 
rally  at  some  distance  beblnd  the  qiex;  its  point  dizeotad 


Fie.  H.—^/peroodon  rottraius.  From  a  specimen  taken  off  the 
coast  of  Scotland,  iSSl 

front;  their  outer  edges,  especially  that  of  the  right,  ex- 

Cded  over  the  front  of  the  inner  border  of  the  maxilla, 
y  high  longitudinal  crests  on  the  maxillse  at  the  base 
of  the  rostrum,  extending  backwards  almost  to  the  nares, 
approaching  each  other  in  the  middle  line  above;  some- 
times compressed  and  sometimes  so  mssaire  that  their 
inner  edges  come  almost  in  contact.  Anteorbital  notch 
distinct.  Mesetlimoid  bat  slightly  ossified.  Vertebne:  0 
7,  D  9,  li  10,  C  19 ;  total  45.  All  the  cervical  Vertebre 
united.  Upper  surface  of  the  head  in  front  of  the  blow* 
hole  very  prominent  and  rounded,  rising  abruptly  from 
above  the  small,  distinct  snout. 

Two  species  are  known,  H.  rorinUvi,  the  common  Hype- 
Toodou  or  Bottle-nose,  and  H.  laiifmu,  both  inhahftants  of 
the  North  Atlantic,  and  attaining  when  adnlt  respetctivelr 
the  length  of  24  and  30  feet. 

Ziphiua. — A  single  conical  tooth  of  moderate  size  on  each 
side  of  the  mandible  close  to  the  anterior  extremity,  and 
directed  forwards  and  upwards.  Skull  with  the  premaxillffi 
immediately  in  front  and  at  the  sides  of  the  nares  ex- 
panded, hollowed,  and  with  elevated  lateral  margins,  the 
posterior  ends  rising  to  the  vertex  and  curving  forwards, 
the  right  being  considerably  more  developed  than  the 
left;  the  coujoint  nasals  forming  a  strongly  pronounced 
symmetrical  eminence  at  the  top  of  the  cranium,  projecting 
forwards  over  the  nares,  flat  above,  most  prominent  and 
rounded  in  the  middle  line  in  front,  and  separated  by  a 
notch  on  each  side  from  the  premaxiUn.  Anteorbital  notch 
not  distinct  Bostmm  (seen  frtnm  above)  triangular,  gradu- 
ally tapering  from  the  haae  to  the  apex;  vippet  and  outer 


Fig.  45.— iTcMpIodtm  Udtni.  Fiom  Relilhsidt 

upwards,  and  often  somewhat  backwards,  occasionally  de- 
veloped to  a  great  size.  Skull  with  the  region  around  thft 
nares  as  in  Hyper oodon,  except  that  the  nasals  are  narrow 
and  more  sunk  between  tho  upper  ends  of  the  premaxilUs; 
like  those  of  .^iieroodon,  they  are  concave  in  the  middle 
lino  in  front  and  above.  No  maxillary  tuberosities.  Ante- 
orbital notch  not  very  distinct.  Bostrum  long  and  narrow. 
Mesethmoid  in  adult  age  ossified  in  its  entire  length,  and 
coalescing  with  the  surrounding  bones.  Vertebra:  G  7,  I> 
10,  L  10  or  11,  CIS  or  20;  total  46  to  48.  Two  or  three  an- 
terior cerviciUs  united,  the  rest  usually  free. 

Though  varying  in  form,  the  mandibular  teeth  of  the 
different  members  of  this  genua  agree  in  their  essential- 
structure,  having  a  small  and  pointed  eoamel-covered 
crown,  composed  of  true  dentine,  which,  instead  of  sur- 
mounting a  root  of  the  ordinary  character,  is  raised  upon 
a  solid  mass  of  osteo-dentine,  the  oontinuons  growth  of 
which  greatly  alters  the  form 
and  general  appearance  of  the 
organ  as  age  advances,  as  seen  most 
strikingly  in  the  case  of  M.  layardi^ 
where  the  long,  narrow,  fiat,  strap- 
like teeth,  curving  inwards  at  their 
extremities,  actnuly  meet  over  the 
rostrum,  and  must  greatiy  interfere 
with  the  movements  of  thejaw.  In  one  species  (M.  grayi)  a 
row  of  minute,  conical,  pointed  teeth,  like  those  of  ordinary 
Dolphins,  17  to  19  in  number,  are  present  even  in  the  adult^ 
on  each  side  of  the  middle  part  of  the  upper  jaw,  but  em- 
bedded by  their  roots  only  in  the  gum,  and  not  In  bony  al- 
veoli. This  fact,  with  the  frequent  presence  of  rudimentary 
teeth  in  other  species  of  this  and  the  last  genus  in  both  upper 
and  lower  jaws,  suggests  the  idea  that  the  Ziphioids  are  de- 
rived frtnu  ancestral  forms  having  teeth  of  normal  character 
in  both  Jawi,  but  whoso  dentition  bai  become  greatly  spe- 


7M.  4«.-8knn  of  Maoplodem  dmikodrtt. 

cialised.  The  existing  Bpedea  of  this  genus  are  widely  dis- 
tributed in  both  nofthsm  and  aonthera  hemispherea,  bat 

1  For  the  very  oomplieated  synflOTmy  of  this  genus,  see  3Vwu.. 
2bol.Aie.,voLTlli.p.a06. 
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most  freqaent  In  Oie  iKtter.  The  hetb  esteblidied  are  M. 
6id«M,  Jf .  mropmuM,  M.  dmulrottrit,  M.  laj/ardi.  It.  irrwl,  aad 
Jf.  jUcbm;  but  then  U  itill  mnui  to  be  leurned  inth  n- 
gwnl  to  their  diatiDctive  characten  and  geogmpbtcal  dis- 
tributioo.  The7  were  abnudant  in  the  Later  liOocene  and 
Pliocene  age,  as  attested  oj  toe  freqaentr  with  which  ths 
moat  imperiahable  and  easily  recognized  portion  of  their 
■tmctnre,  the  long,  cylindriotl  roetrum  of  tiie  ikull,  of 
more  than  Itotj  denaenees,  is  found  among  the  rolled  and 
waterwom  Amgmente  of  animal  remains  which  compMe 
the  well-known  "  bone-bed  "  at  the  base  of  the  Bed  Crags 
of  Suffolk.  Ifumerotu  generic  dlstinctiona  liave  been 
founded  npon  slight  moaifleations  of  the  form  of  these 
rostra,  suui  as  OmimHdMw,  PbtMsipMii^  Btiemmmphim, 
etc.,  but  these  can  only  be  considered  as  provisional  until 
further  knowledge  is  obtained  of  the  sbnetnre  ctf  the  ani- 
mals to  whioh  they  belonged. 

Ber<yrdiHt. — Two  moderate^iied,  oompressed,  pointed 
teeth  on  each  side  of  the  symphysis  of  the  mandible,  with 
t^eir  apioee  directed  forwards,  the  anterior  being  the  larger 
of  the  two  and  close  to  the  apex.  Upper  ends  of  the  pre- 
maxilln  nearly  symmetrical,  moderately  elevated,  vcoy 
•lightly  expanded,  and  not  curved  forward  over  the  nares. 
Kasals  broad,  maarive,  and  rounded,  of  nearly  eqnal  use, 
forming  the  vertex  of  the  sknll,  flattened  In  front,  most 
prominent  in  the  middle  line.  Aateorbital  notch  distinct, 
fiostmm  long  and  narrow.  Heaettunold  only  partially 
oaaified.  Small  rugoua  eminences  of  the  outer  edge  of  the 
npper  snr&ce  of  the  mazilln  at  base  of  roetmm.  Veitebm : 
C  7,  D  10,  L  ^  0  19 ;  total  48.  The  three  anterior  cervical* 
aukyloaed,  the  rest  free  and  well  developed. 

llie  only  known  species,  B.  anwtan,  attains  the  length  of 
80  ftet.  and  has  hitnerto  only  been  met  wltk  In  the  mm 
around  New  Zealand. 

FamXiji  SQVAU>DOHni>& 

Vnmerons  extinct  forms  chiefly  known  by  teeth  and 
fragments  of  crania,  may  be  proviaionally  placed  here, 
until  more  of  their  osteoiogical  characters  snail  be  brought 
to  light.  They  difl'er  from  all  existing  Cetaceans  in  having 
the  teeth  distinctly  differentiated  into  groups,  as  in  the 
^rcfceoeeti,  the  posterior  molars  being  two-rooted.  The 
oranium,  has,  however,  none  of  the  distiuguishing  chsrao- 
teristics  of  Zenglodous,  but  essentially  resembles  that  of 
the  OdmUoeati,  especially  in  the  poaitun  of  tbs  anterior 
nares  and  form  of  the  nasal  bones. 

The  best  known  are  associated  in  the  genua  Bqualodon. 
Dentition :  i  |,  c  simple  teuth  of  the  molar  series  (pro- 
molarsT)  %,  two-rooted  molars  9  =  U;  total  60.  The 
doable-rooted  mdan  di£br  fkom  tboae  of  Znybtdon  in 
having  thedMitieulationsoftbe'crownetmflnedtotbe  poste- 
rior border,  or  at  all  events  much  less  developed  on  the&ont 
edge.  Very  little  is  known  of  the  structure  of  these  ani- 
mals, beyond  the  skull  and  teeth,  fhigmonts  of  which  have 
been  found  widely  distributed  throughout  the  marine 
Miocene  and  Early  Pliocene  fbrmations  of  Europe,  especially 
in  the  Vienna  basin,  many  parts  of  France,  and  the  Ant- 
werp and  Suffolk  Crags.  They  have  also  been  found  in 
formations  of  corresponding  age  in  North  America  and 
Sooth  AiwraHa. 

Familit  Platanistidx. 

Under  this  heading  may  bo  placed  three  veiy  singular 
gfloenk  which,  though  dilTering  considerably  m»m  each 
other,  nave  sevenl  points  in  common,  and  do  not  altogether 
00 me  under  the  definition  either  of  the  JPhj/ssteridm  or  the 
D^pMnidm,  especially  in  the  important  character  of  the 
mode  of  articulation  of  the  ribs  with  the  dorsal  vertebm, 
as  the  tnbercnlar  and  capitular  articulations,  distinct  at  the 
oommeneemont  of  the  series,  gradually  blend  together,  as 
they  do  'in  moat  ordinary  mammals.  The  cervical  vertebra 
are-all  free.  The  lacrymal  bone  ia  not  distinct  from  the 
malar.  The  jawa  are  long  and  narrow,  with  numerous 
teeth  in  both.  The  symphysia  of  the  mandible  exceeds 
half  the  length  of  the  whole  ramus.  Externally  the  head 
is  divided  from  the  body  by  a  slightly  constricted  neck. 
Pectoral  limbs  broad  and  truncated.  Dorsal  fln  small  or 
obsolete.  Flnviatile  or  estnarine.  There  are  three  distinct 
genera,  which  might  almost  be  made  the  types  of  fiunilies, 
but  it  is  probably  more  convenient  to  keep  them  together. 

Platantfte.— Teeth  about  1}  on  each  side,  set  near  to- 
gether, rather  large,  cylindrfoU,  uid  sharp-pointed  in  the 
young;  in  old  animals  acquiring  a  large  laterally  com- 
pressed base,  which  in  the  posterior  part  of  the  series  be- 
comes Irr^ularly  divided  into  roots.  As  the  conical  enamel- 
eovered  crown  wears  away,  the  teeth  at  the  yoong  and  <^d 
^n^^n^^^  have  a  totally  difibrent  appaaranesu  The  zostrnm 
and  denUgeroos  portion  of  the  raudibie  are  so  narrow  that 
tlM  teath  of  the  two  sides  are  almost  in  oontHt.  W^*"'^ 
VoL.XV,-9gB 


wappmtSiig  rti,  large.  Incurved,  eomprened  bony  crests, 
whioh  overaroh  the  bares  and  base  of  the  rostrum,  and  almost 
meet  in  the  middle  line  above.  Orbits  very  small  and  eyes 
rudimentary,  without  crystalline  lens.   £xtemal  respira' 


Fie  47.— i%Ua;tMa  gangtUta.  From  Andenon. 

tory  aperture  longitudinal,  linear.  Vertebra:  C7,  D  11. 
L  8,  C  25;  total  51.  Asmallceecnm.  No  pelvic  bones.  Dorsal 
fln  represented  by  a  low  ridge. 

One  species,  P.  gangttioa,  entirely  fluviatile,  being  exten- 
sively dlstribttted  throughout  nearly  the  whole  of  the  river 
systonia,  not  only  of  the  Oangee,  but  of  the  Brahmaputra 
and  Indus,  asoending  as  high  as  there  is  water  enough  to 
Bwim  In,  bttt  never  passing  out  to  aea.  It  is  quite  blind, 
and  feeds  on  small  flui  and  Cnutaeea,  groping  for  them  with 
its  long  snout  in  the  muddy  water  at  the  oottom  ot  the 
rivers.  It  attaiaa  the  length  of  8  feet. 

Jato. — ^Teeth  variable,  from  26  to  33  on  each  aide  of  each 
Jaw;  those  at  the  posterior  part  with  a  distinct  tubercle  at 
ihe  inner  aide  of  the  base  of  the  crown.  Vertebra :  C  7,  D 13, 
L  3,  C 18 ;  total  41.  Transverse  processes  of  lumbar  vertebra 
very  broad.  Sternum  short  and  broad,  and  consisting  of  a 
sio^le  segment  only.  Dorsal  fin  a  mere  ridge.  The  long 
t^lindrical  rostrum  externally  furnished  with  scattered, 
stout,  and  crisp  hairs.  One  species  onhr  ia  known,  £ 
geofframM,  about  8  feet  in  length,  inhabiting  the  upper 
Amazon  and  its  tributary  streams. 

iVntoporia.— Teeth  60  to  60  on  each  side  of  each  jaw,  witk 
a  cingiuum  at  the  base  of  the  crown.  Jaws  very  long  and 
slender.  Vertebra :  C  7,  D  10,  L  5,  C  19 ;  total  41.  Trans- 
verse procesaee  of  the  lumbar  vertebra  extremely  broad. 
Sternum  elongated,  composed  of  two  segments,  with  four 
sternal  ribs  attached.  Doml  fln  rather  small,  triangnla^ 
pointed.  External  respiratory  aperture  transveiH, 


Flo.  48.— Ponfoporia  Uafnvfilil  From  Burmelster. 

centio.  The  genus  connects  the  last  two  forms  with  the 
true  Delphinidm.  The  only  species,  P.  blainvUHi,  ia  one  of 
the  smallest  of  the  whole  oraer,  not  exceeding  5  feet  in 
length.  It  has' only  been  met  with  at  the  mouth  of  tho 
Bio  de  la  Plata  near  Buenos  Ayres,  and  there  is  at  present 
no  evidence  that  it  ascends  into  the  fresh  waters  of  th» 
river. 

Phnily  DELPHIKIS2. 

Teeth  asnaUy  numerous  in  both  jawa.  Pterygoid  bones 
dkort,  thin,  each  invohited  to  form  with  a  process  of  the 
palate  bone  the  outer  wall  of  the  post-palatine  ajr-dnus. 
Symphysis  of  mandible  short,  or  moderate,  never  exceeding 
one-third  of  the  length  of  the  ramus.  lAcrymal  bone  not 
distinct  from  the  Jugal.  Transverse  process  of  the  dorsal 
vertelmB  iptadually  txaurferrod  tmn  the  arches  to  thft 
bodies  of  uie  vertdira  withont  any  sudden  break,  and  bo- 
coming  posteriorly  oontinuoua  aerially  with  the  transversa 
processes  of  the  lumbar  vertebrsa.  Anterior  ribs  attached 
to  the  transverse  process  by  the  tubercle,  and  to  the  body 
of  the  vertelna  the  head;  the  latter  attndunant  lost  In 
the  posterior  ribs.  Sternal  ribs  firmly  ossifled.  External 
respiratory  aperture  tranaverae,  oresoentic,  with  the  horns 
of  the  crescent  pointing  forwards. 

A  very  large  group,  closely  united  in  eesentlaJ  ofaaiactois 
bnt  presenting  great  modifications  in  details.  TbedUbr- 
enttTpeaaremortlyaooonnected  by  intermediate  or  oscolant 
forms  that  there  are  great  difficnlties  in  grouping  them 
into  natural  aubfiuniUes.  Even  the  formation  of  weU- 
ddlned  genera  ia  by  no  means  satiafoctoiy  in  all  esses. 

Jftiio&i.— Beddes  sinae  hregtilar  riidimentary  tesMh.  tits 
entire  dentttlwi  is  xedneed  to  a  single  of  tsatit  wnidi 
lie  horison tally  in  the  *"fh'*<"*i  and  which  in  the  female 
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MDUln  pemuneaily  mneealed  vtllitii  the  alTwdns,  to  that 
thli  MX  is  pnctically  toothlesa,  while  In  the  male  (see  flg. 
49)  the  right  tooth  usually  lemains  ilmilarly  concealed 
and  abortive  and  the  left  ia  immensely  developed,  attaining 
» length  equal  to  more  thus  half  that  of  the  enttre  animal, 
piqiteoting  horiaontaUy  ftom  the 
head  in  the  flutn  of  a  eyUndiioaL 
or  flUghtly  tapering,  pointed 
tusk,  without  enamel,  and  with 
the  suT&ee  marked  by  spiral 
,  gxMves  and  ridgeB,  mnntng  lu  a 
■Inlitral  direetlon.  (When,  as 
occasionally  happens,  both  tasks 
are  dereloped,  the  spiral  grooves 
have  theaame  direction  in  each). 
Vertebm:  C7,  D  11,  L  6,  C  36; 
total  50.  Cervical  r^ion  com- 
paraUvely  long,  and  all  the  vbp- 
tebne  distinct  or  with  Irregular 
unions  towards  the  middle  of  the 
series,  the  athis  and  axis  being 
usually  ftee.  Manns  small,  short, 
aiirl  broad ;  eecond  and  third  digiti 
nearly  eqaal,  fourth  slightiy 
shorter.   No  dorsal  An, 

One  species,  if.  eumoeerM,  the 
Narwhal  or  SM-nnieom,  so  called 
on  account  of  the  remarkable 
single  bom-like  tusk  of  the  male, 
which  often  grows  to  the  length 
of  7  or  8  fbefe.  It  inhabits  the 
Aretie  Ocean,  where  it  Is  toler- 
ably abundant  and  gregarious, 
feeding  on  various  species  of 
e^ihalopods,  small  fish,  and  crus- 
taceans. It  la  rarely  seen  south 

DfllpUnaptonu.— This  genus  is 
closely  allied  to  the  last  in  exter- 
nal form,  as  well  as  anatomical 
fLruelure,  differing  odfy  In  the 
very  dllnrent  ohaiaeter  of  the 
dentition.  Teeth  tnm  { to  H>  oo- 
enpying  the  anterior  tbree- 
foorths  of  the  rostrom  and  cor- 
reapcmding  portion  of  the  man- 
dtue,  rather  small,  conical,  and 
pointed  when  unworn,  but  nsu- 
ally  become  obliquely  truncated, 
sniaiated  by  intervals  consider- 
ably wider  than  the  diameter 
of  the  tooth,  and  implanted 
obliquely,  the  crowns  inclining 
forwards  especially  in  the  upper 
Jaw.  Skull  rather  narrow  and 
elongated^  depressed.  Premaxilte 
convex  in  lh>nt  of  the  nares.  Ba8> 
tnun  about  equal  in  length  to 
tfae  cranial  portion  of  the  skull, 
triangular,  broad  at  the  base, 
and  gradually  oontraoting  ti»< 
wards  the  wex,  whui  it  is  some* 
what  curved  downwards.  Verte- 
bm :  G  7,  D 11,  L  9, 0  23 ;  total  50. 
Cervical  vertebne  free.  Hanua 
broad,  short,  and  rounded,  all  the 
digits  being  tolerably  well  de- 
veloped, except  the  first.  Ante- 
rior part  of  head  rounded;  nodis- 
tinct  snout.  No  dorsal  fln,  but  a 
low  ridge  in  its  place. 

One  apedes,  D.  Uuau  fflg.  60), 
the  Beluga,  or  White  Whale,  so 
called  from  its  pure  white  o^r, 
about  IS  feet  long,  abundant  in 
the  Arctic  seas,  and  extending  as  no.  49.— Upper  Surfkoe  of 
for  south  on  the  American  oosst  the  Skull  of  Uale  Nar- 
as  the  river  St.  Lawrence,  which 
it  ascends  for  a  conriderable  dis- 
tance. On  rare  oocasions  It  has 
been  seen  on  the  coast  of  Scotland. 

In  all  the  remaining  genera  of 
Delphinidm  the  cervioil  region  of  the  vertebral  ii 
very  short,  and  the  first  tiro,  and  osnally  more,  of  the  ver- 
tebm  are  firmly  united. 

Aeosao.— Teeth  H  H>  Bniall,  occupying  nearly  the 
wholelength  of  the  rostrum,  with  oom pressed ,  spade-shaped 
crowns,  separated  from  the  root  by  a  constricted  neck. 
Sostmm  rather  short«r  than  the  cranium  proper,  broad  at 
tne  base  and  tapering  towards  the  apex.  PremaxUlaB  raised 


whal  iXonodon  mono- 
ecrot),  with  the  whole  of 
both  teeth  exposed  by  re- 
moval of  the  upper  wall 
of  their  alveolar  cavities. 


into  tuberosities  In  front  of  the  nans.  The  frratal  bones 
forming  a  somewhat  square,  elevated  protubnance  in  the 
middle  line  of  the  skull  behind  the  naree.  rising  altogether 
above  the  flattened  nasals.  Symphysis  of  mandible  very 
short.  Vertebne:  C  7,  D  13,1.  1^  0  30;  total  64  (snUeet 
to  slight  individual  modifloatUms).  First  to  sixtii  osrvleal 
verteEna,  and  snnetimestiie  seventh  also,  coalesced.  Kanos 
of  moderate  slse,  oval,  slightly  fiJoate ;  second  and  third 
digits  nearly  equal  in  length ;  fourth  and  fifth  well  de- 
veuqted,  but  shorter.  Head  short,  moderately  rounded  in 
front  of  the  blowhole.  Dorsal  fin  (In  the  typical  spedss) 
near  the  middle  of  the  hack,  triangular ;  Its  height  consid- 
erably less  than  the  length  of  the  base;  its  anterior  edge 
frequently  furnished  wiui  one  or  more  rows  of  ooninl 
homy  tubercles. 

The  oommoa  Foipoise  «  Porpos,  P.  eommtatU,  ts  Che 
best  known  of  British  Cetaoeans  (see  Pobpoibk).  A  species 
firom  Japan,  P.  weloi,  closely  allied  in  osteological  and  den- 
tal characters,  but  which  wants  the  dorsal  fin,  constitutes 
the  nana  AeosMrtt  of  Qr».  It  is  entirely  black  In  color, 
and  has  bat  H  teeth,  rather  larger  pn^ortlonslly  than 
those  oi  P.  eosmwiw,  bat  of  similar  form. 

Oreetto.— Teeth  H  to  small,  conical,  pointed,  rather 
doeely  set,  and  occupying  nearly  the  whole  length  of  the 
rostrum.  Skull  sub-globular,  high.  Bostmm  nearly  equal  in 
length tothecianhuportionofthesknll, tapering.  Hasusof 
moda«terise,noteloQgated,butsomewnatpointed.  AUthe 
bonee  of  the  digits  broader  than  long,  except  the  proximal 

Shalanges  of  the  index  and  third  fingers.  Head  globular 
1  front.  Dorsal  fln  rather  small,  plowd  behind  the  middle 
of  the  body.  Two  species,  both  of  small  size— 0.  hrmrottrU, 
from  tt^e  Bay  of  Bengal,  and  0.  jtumiaaKt,  from  the  Irrm> 
waddy  river,  from  300  to  900  miles  from  the  sea.  Our 
present  knowledge  of  the  anatomy,  geographical  distribu- 
tion, and  habits  of  these  lutereetuig  Cetaceans  is  almost 
entirely  due  to  the  researohes  of  Dr.  J.  Anderson.' 

Oreo. — Teeth  about  f},  occupying  nearly  the  whole  length 
of  the  rostrum,  very  hu^  and  stout,  with  conical  recurved 
crowns,  and  large  roots,  expanded  laterally  and  flattened, 
or  rather  hollowed,  on  tiie  anterior  and  posterior  surfaoea. 
Rostrum  about  equal  in  length  to  the  cranial  part  of 
the  skull,  broad  and  flattenea  above,  rounded  In  front; 
premaxilin  broad  and ,  rather  concave  in  ftt)nt  of  the 
nares,  contracted  at  the  middle  of  the  rostrum,  and  expand- 
ing again  towards  the  apex.  Vertebiv :  C  7,  D  11-12,  L  la 
C23;  total  SlorGB.  Bodies  (tf  the  first  and  second  and 
scmietlmes  the  third  cervical  vertebrs  united;  the  rest  fkes. 
Pectoral  fin  very  large,  ovate,  nearly  as  broad  as  long.  All 
the  phalansee  and  metacarpals  broader  than  long.  General 
form  o(  body  robust.  Face  short  and  rounded.  Dorsal  fln 
near  titie  middle  of  the  back,  very  high  and  pointed. 

The  animals  composing  this  genus  are  met  witii  In  almost 
all  seas  f^m  Greenland  to  Tasmania,  but  the  number  of 
species  hi  still  vety  uncertain.  They  are  readily  known, 
when  swimming  m  the  water,  by  tixo  high,  erect,  &Icate 
dorsal  fin,  whence  tiieir  common  German  name  of  Sdmert- 
JtKlt  (Sword-fish),  By  English  sailors  they  are  generally 
known  as  "  Orampnses  "  or  "  Killers."  lliey  are  distin- 
guished ftrom  all  their  allies  by  their  great  strength  and  fero- 
city, being  theon^  Cetaceans  which  habitually  prey  on 
warm-blooded  anlroals,  for,  thongh  fish  form  part  of  tneir 
food,  th^  also  attack  and  devour  Seals,  «id  various  species 
of  their  own  order,  not  on^  the  smaller  Porpoises  and  Dol- 

fihius,  but  even  full-sized  Whales,  which  last  they  combine 
u  packs  to  hunt  down  and  destroy,  as  Wolves  do  the  larger 
Buminanto. 

Pteudoroa. — Teeth  about  |g.   Cranial  and  dental  diars^ 

tere  gener^y  like  those  of  Orea,  except  that  the  roots  at 
the  teeth  are  cyllndricaL  Vertebt» :  C  7,  D  10,  L  9,  0 
04 ;  total  50.  First  to  sixth  or  seventh  cervical  vertebra  ' 
united.  Bodieeof  the  lumbar  vertcbm  distinguished frun 
those  of  the  preceding  genera  by  bei  ng  more  elougated,  the 
.length  being  to  the  width  as  3  to  2.  Pectoral  fin  of  mod- 
erate size,  narrow  and  pointed.  Dorsal  fln  situated  near 
the  middle  of  the  back,  of  moderate  size,  ialcate.  Head  in 
front  of  the  blowhole  high,  and  oompreeeed  anteriwiy,  the 
snout  truncated. 

This  genus  was  first  known  by  the  discovery  of  a  skull 
in  a  subfoesil  state  In  a  fen  in  Lincolnshire,  named  by  Pro- 
fessor Owen  noaena  oraandim.  Animals  of  i^^iarentlv  the 
same  species  were  afterwards  met  within  sroall  herds  on 
the  Danish  coast,  and  fblly  descoibed  by  Belnhardt.  Others 
subsequently  received  from  Tasmania  were  supposed  at  first 
to  indicate  a  different  species,  but  comparison  of  a  larger 
series  of  specimens  from  these  extremdy  distant  localities 
ihils  to  establish  any  characterlstledlffteenefc  and  indieatas 
an  immense  rsage  of  distribution  for  a  spemes  appaxentiy 

>  A.naiomieai  and  Zodoaieal  Baearthtt,  wmprttbig  <m  Aeemmttf 
a«  2i>olwteiJ  £eaiiM    fib  fiw  Avedfltons  to  fftafim  nsMOM,*! 

U08  (MdriS7fi  (1878). 
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10  im.  Its  lengtii  U  aixmt  14  faet,  and  Iti  ooIot  Mitlnly 
blaek. 

ObMMPpJkolM.— Teeth  |^  oonflned  to  the  anteiitnr  hiOf 
of  tlie  roBtram  tad  oomepoudiDg  part  of  the  uiandible, 
■mftU,  oonlckl,  curved,  slian>*po>"^  when  nnwoni,  BOme- 
timei  decidaoiu  in  old  ag«.  Skall  broad  and  depreswd. 
Bofltnm  and  ctanial  portion  aboat  equal  in  length.  Upper 
■Di&ee  (tf  Tostram  bruwl  and  flat.  Premaxilln  strongly 
cosMve  In  front  of  thti  narea,  as  wide  at  the  middle  of  the 
rostnun  as  at  the  base  or  wider,  and  very  nearly  or  com- 
pletely oonoeatiDg  the  maxilln  hi  the  anterior  half  of  this 
legioB.  Vertebne:  C  7,  D 11,  L  13-14.0  28-29;  total  68  or  SO. 
BMiei  of  the  anterior  five  or  six  ceirioal  vertebrw  nnited. 
Length  of  bodies  of  thelnmbar  and  anterior  caodal  verte- 
bm  about  equal  to  tbeirwidth.  Pectoral  linU«  Tory  hmg  and 
narrow,  the  seoond  digit  the  longert,  and  having  m  many 


FW,fia— Beluga  or  Vhlte  Whale  {Mpbbui^ertt*  Uuetui. 
Vnat  aBpeclmun  taken  in  the  river  St.  Lawrencie. 
aud  tszhibtted  in  London,  1877, 

M  IS  or  13  phalanges,  the  third  shorter  (witb9  phalanges), 
the  ilrst,  fourth,  and  fifth  veir  short.  Fore  part  of  Uie  hea<l 
veiT  ronnd,  In  oonseqaenee  of  the  great  develo^nent  of  a 
cnwdon  of  bt,  jdaeea  on  the  mstmni  of  the  slrall  in  front 
of  the  blow-bole.  Donalfln  low  and  triangolar,  the  length 
of  its  base  oonslderably  exceeding  its  verticat  height. 

The  trp6  of  this  well-marked  genus  Is  O.  wielaa,  Uie  Pilot 
Whale,  (A'ing  Whale,  or  CUndhval  of  tiie  Faroe  Islanden, 
wliieh  attains  the  length  of  20  feet,  and  is  of  nearly  uniform 
Uaok  color,  except  the  middle  of  the  under  surface,  which 
is  lighter.  They  aio  extremely  gregarious,  and,  unlike  the 
KlUen,  axe  mild  and  Inoffensive  io  disposition,  feeding  pria- 
e^ally  on  cephalopoda.  Their  eminently  sociable  character 
constantly  1mm  to  their  destruction,  as  when  attacked  they 
instinctively  rush  together  and  blindly  follow  the  leaders 
of  Uie  herd.  In  thu  way  many  hundreds  at  a  time  are 
frequMitly  driven  ashore  uad  killed,  when  a  herd  enters 
OM  of  ttkeb^  or  fiords  of  Uio  Faroe  lBlaoda(»  north  oi 
geotland.  Animals  of  this  well-marked  genus  are  fonnd 
in  nearly  all  theseas,  and  their  specific  distinctions  are  not 
yet  made  out.  Specimens  from  the  Australian  coasts,  where 
th^  are  generally  called  "Blackflsb,"  are  quite  indistln- 
gnlsliable,  either  1^  extcoiial  or  oateolc^ical  characton,  irom 
thooe  of  the  Ntnih  Atlantic. 

OrwnptM.— Teeth  none  in  the  upper  jaw;  in  the  mandible 
few  (3  to  7  on  each  side),  and  conflnod  to  the  region  of  tbe 
Vmphynis.  Vertebne :  G  7,  D  12,  L  19,  C  30;  total  68.  Oeufr- 
nl  external  chaiaatera  much  as  in  OloUetphaluMj  but  the 
Aire  put  of  the  head  lees  rounded,  and  the  peotoral  fin  less 
eluDgated.  , 

But  one  species,  Q.  gritm*,  is  certainly  known,  about  13 
feet  long,  and  remarkable  for  its  great  variability  of  color. 
It  haa  been  fmind,  though  rarely,  u  the  North  Atlantic  ud 
tfediterraiMBn.  A  ikall  from  the  Caipe  <tf  Good  Hope, 


ehoWH  a  diiUnet  beak  or  pointed  snout,  marked  oflT  from  tho 
antenwHal  adipose  elevation  by  a  V-shaped  groove.  Dw- 
sal  fln  rather  large,  triangular  or  &lcate,  rarely  wanting. 

This  is  a  large  and  heterogeneous  genus,  which  probably 
ought  to  be  divided,  but,  until  more  is  known  of  the 
structure  of  many  of  the  species  than  is  at  present 
attainable  from  the  scanty  materials  in  oar  coUeo- 
^ons,  it  is  impussible  to  frame  a  system  of  subdivision  upon 
aaoientifle  basis.  It  seems  prefwable  therefore,  instead  of 
introdndng  now  names  into  zoology  for  groups  founded 
upon  tiifliDg  differences  in  the  length  or  width  of  the  roa* 
biun  of  the  skull  or  the  number  of  tbe  teeth,  which  may 
or  may  not  be  correlated  with  other  more  important 
Btmctnial  modifloatlons,  to  keni  provislonaUy  at  least  the 
Liimaan  term  DelpAtniw  for  what  remains  of  the  family, 
after  eliminating  the  well-characterized  genera  previously 
described. 

The  true  Dolphins,  Bottle-noses,  or,  as  they  are  mon  com- 
monly called  bysea&ringpeople"  Pot- 
poises,"  are  found  in  consldetablo 
abundance  in  all  seaa,  and  some  ape- 
ciee  are  habitnally  inhabitanta  of  large 
rivers,  as  the  Amazon.  They  aro  all 
among  tho  smaller  members  of  the 
order,  none  exceeding  10  feet  in  length. 
Their  food  is  chiefly  fish,  for  tJbe 
rapture  of  which  their  long,  narrow  beiJu,  armed  with 
uumerous  shartHpointod  teeth,  are  well  adapted,  but  anno 
appear  also  to  devonr  crustaceans  and  molluacs.  ^ni^  are 
mostly  gregarious,  and  the  ^lity  and  grace  of  their  more* 
ments  in  tbu  water  are  the  constant  themes  of  admiration  to 
the  spectators  of  the  scene  when  a  "  school  of  Porpoises  "  is 
observed  playing  ronnd  the  bowa  of  a  vessel  at  sea.  Tbe 
type  of  the  genus  is  the  common  Dolphin  of  the  Uediterxa- 
nean  (2>.  Mphu,  fig.  52),  also  found  in  the  Atiian^e,and  of 
which  a  closely  allied  if  not  identical  form  Is  met  with  in 
the  Australian  seaS  (i>./or<tm)  and  in  tbe  North  Pacific  (D. 
bairdii).  Tbe  Tnrsio  (D.  tarsia)  is  another  Britiafa  spedeo  of 
larger  size  and  heaTlerbftild,  with  larger  and  leas  nnmorona 
teeth;  this  and  aeveralallied  forms  probably  oonstltutaanatn- 


Fia.  61.— Grampus  (Oreo  f)(adfa(or).  FtomHonter. 

whloh  diffeiB  slightly  from  that  of  the  above,  hm  been  de- 
scribed under  the  name  of  0.  riehardMoni. 
^pMmM.— Teeth  very  numerous  in  botii  Jawa,  more  than 

S[,  occupying  nearly  tbe  whole  length  of  the  rostrum,  small, 
oae'^et,  conical,  pointed,  slightly  curved.  Bostmm  mora 
or  leas  elongated,  and  pointed  in  front,  nsually  considerably 
longer  ttum  the  cranial  portion  of  the  aknlL  Vertebne: 
07,D13-14,LandCvariiAle;  total61to90.  Pectoral  fln 
of  moderate  size,  narrow,  pointed,  somewhat  fUeate.  Pint 
digit  ndimentary,  the  second  longest,  third  neariy  eqiul, 
fimrth  iind  flfUi  extremely  ihwt.    Externally  the  nead 


Fio  C2.— Common  Dcdphin  (itafpMttu  <k^>kf*).  From  B«lnhaidL 

ral  sabgronn.  The  Whlto-beaked  and  White-sided  Dolphins 
(D.  al&£v«(ru  and /eHcoplMtnw  of  tbe  North  Atlantic,  and  sev- 
eral others  from  the  South  and  Pacific  Seas,  with  compara- 
tively broad  and  i^ort  rostrum  to  the  skull  and  very  aumer- 
ons  (80  to90)Textebne,  constitute  the  genus  LagMorhifneJuu 
of  Qray.  OUiets,  with  long  narrow  rostrum,  are  aasociated 
under  the  name  of  Steuo,  one  of  which  from  tbe  Chinese 
aeas  {D.rinmna)  has  but  61'Vertebr».  This  last  is  of  a  pure 
milk-white  color,  but  most  of  the  species  are  variegated 
with  ^osCT  black,  various  shades  of  gray,  and  white^  tho 
Irttor  dUely  on  Uie  under  parts  of  the  body.  One  species 
(i>.  pwvHii)  from  tbe  South  Seas  is  remarkable  for  the  ab- 
■BHOC  ordOTwl  fill-  rt  constitutes  the  genus  Leucor&ainpAitJ 
4tZ'l^it>borg  uid  lJ6t^napUrus  of  other  authora;  this  last 
aVMi  lw«nnKh.in«.eirigiiiaUy  bestowed  on  the  Beluga,aad 
maaa.  t»  ivMnei^  it. 

BibUoffraphy  t^f  CeUuxa.—'D.  F.  Esdlp 
richl,  Ui^tmiottmiieRiibeFdUNordiadim 
WaiUiUat,  1S19,  contains  a  copious 
bibUoKrapby  of  the  group  up  to  the 
date  of  publication.  Since  that  time 
numerous  monographs  on  special 
famlllea  and  genera  nave  been  pub- 
llabed,  and  a  large  Illustrated  general 
work.  OtUograptSe  det  dtacit,  bv  P.  J. 
Van  Beneden  and  P.  Qervals,  1868-79. 
See  also  J.  F.  Brandt,  "  Untarsuchuit 
ren  Qber  die  FossUm  und  SubfiMsUen  Cetaceen  Eunwa's,''  In 
lOm.  de  CAead.  Aw.  de  8L  Ptientmurg,  7th  ser.  t  xz.,  UTS;  and 
C.  M.  Scamnum,  JKB«ie  ManmalM  ^  tkt  S.W.  Ooatl  ^  i«Mk 
.Aiurieo,  1874. 

Obdib  INSECnVOEA. 

Terrestrial,  rarely  arboreal  or  natatorial,  diphyodont, 
hetwodont,  placental  mammalB  of  Bmul  size,  with 
plantipnide  or  semiplantiffradej  generally  |>entadao* 
tyle,  anguioalate  i'eefc;  with  claTioua  (except  in  Pata- 
mogtde) ;  with  more  than  two  indBminthemandiUei 
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ftnd  with  enamel-coated  inolara  havuiB;  tubereulated 
orowns  and  well-developed  roots.  The  body  is  dothed 
vith  for,  or  protected  Dy  an  armature  of  spines ;  the 
testes  are  inguinal  or  plaoed  near  the  kidneys,  and  are 
not  reoeivad  into  a  Borotmn^  the  penis  ia  pendent  or 
■nspended  fimn  the  wall  of  the  abdomen ;  the  ntOTia 
is  two-homed  and  with  or  without  a  distinct  corpus 
atari,  the  placenta  disooidal  and  dedduate ;  and  the 
smooth  cerebral  hemispheres  do  not  extend  backwards 
over  the  oeiebellum. 

Representatives  of  this  order  are  found  tJiroughout 
the  temperate  and  tropical  parte  of  hoih.  hemispheres 
(except  South  America  and  Australia),  and  exhibit 
much  varietv  both  in  organization  and  m  habit.  The 
greater  number  are  cursorial,  but  some  ( T'oZpa,  Chryso- 
dUoTit,  Oryzorictes)  are  fossorial,  some  (rbtamo^aU. 
NectogaUt  Myogaie)  natatorial,  and  some  {Tu(p^vidas\ 
arboreal,  wUle  Uie  sjKdeB  of  one  genua  [GcutopWiectti) 
glide  through  the  air  like  Fl^^ng  Sq  urrels  ^  to  the  great 
majoi^ty,  however,  the  term  insectivorous  is  appli^ble, 
the  aberrant  Galeopitheeus  being  alone  phytophagous 
also,  while  Potamoqale  ia  aud  to  feed  on  fish,  and  the 
different  speraes  of  Moles  live  chiefly  on  worms.  Not- 
withstanding the  homogeneous  nature  of  their  food, 
much  variety  prevails  in  the  form  and  number  of  their 
teeth,  as  will  be  seen  when  we  come  to  consider  the 
dassification  of  the  species.  In  many  the  diviaion  into 
incisors,  canines,  premolars,  and  molars  may  be  readily 
traced,  but  Id  otners,  forming  the  ^great  minority  of  the 
spedea,  such  as  the  Shrews,  thia  is  accomplished  with 
Oiffioal^.  The  dentition  of  the  Intectivora  may,  how- 
erer,  be  oonadered  typical,  since  from  it  may  be  de- 
rived, by  modification,  that  of  ^y  known  speoiea  of 
diphj^odont  placental  Mammalia.  This  typical  denti- 
tion is  especiallv  noticeable  in  the  genus  Oymnura. 
where  the  dental  formula  is — i  },  c  itpm  |,  ni  } ;  total 
44  teeth.  So  also  in  their  general  OKanization,  these 
animals  appear  to  have  departed  so  little  &om  what 
must  have  been  the  original  mammalian  type  that, 
were  it  not  for_  the  apparently  advanced  character  of 
their  placentation,  they  might  easily  be  considered  the 
scarcely  modified  descendante  of  the  ancestors  of  all 
other  orders  of  diph^odont  placental  mammals.  Their 
study,  ther^ue,  affords  the  beet  introdoetion  to  tlut 
of  this  division  especially. 

In  most  .Irueettvora  the  cranial  cavity  ia  of  small 
relative  size,  and  in  none  ia  the  brain  case  elevated  to 
any  conndoraUe  extent  above  the  face-line.  The  facial 
part  of  the  ^ull  is  generally  much  produced,  and  the 
premaxillary  and  nasal  bonee  well  developed.  The 
sypomatio  arch  is  usually  slender  or  deficient,  the  latter 
bemg  the  case  in  most  of  the  species,  and  post-orbital 
processes  of  the  frontals  are  found  only  in  Galeopithe- 
ddee,  TuvaiidcB,  and  Maeroscelidce,  The  number 
of  dorsai  vertebrse  varies  from  13  in  Ttqmia 
to  19  in  CmUetei,  of  lumbar  from  3  in  Chrysochlorig 
to  6  in  Talpa  and  iSorex.  and  <^  caudal  mm  the 
rudimentary  vertebno  of  CaUetea  to  the  40  or  more 
well-developed  ones  of  MicrogaU.  Not  less  variable 
axe  the  oharaeters  of  the  vertebrse ;  the  spinous  pro- 
oessea  mav  be  very  long  in  one  species  and  short  in 
another,  though  belonging  to  the  aame  genus ;  in  the 
Soricidae  ana  in  MyogoM  the  neural  arches  of  the 
cervical  vertebrae  are  very  slender;  in  Sortcidce  also 
uid  in  Gymnura  the  four  anterior  vertebne  develop 
large  single  hypapophyses,  and  in  Gcdeopitfums  the 
body  of  eadi  supports  posteriorly  a  pair  of  hypapo- 
physial  tubercles.  In  ^rmaceut,  MyogaU  and  Talpa 
small  oval  ossicles  are  found  on  the  inferior  surfaces 
of  the  lumbar  intenpaoes.  In  IJrinaceusy  owing  to 
the  Uuokness  of  the  cord  in  the  oerriud  region  and  its 
abrupt  termination,  the  diameter  of  the  neund  canal 
in  the  cervical  and  first  two  dorsal  vertebrae  greatly 
ezoeeda  that  of  any  of  the  succeeding  vertebne.  The 
ateroum  ia  Tariablcj  but  generally  aarrow,  bilobate  in 
front,  and  divided  into  segments.  The  shoulder-girdle 
preeente  remarkable  adaptive  modifications,  most  ex- 
pxeased  in  Talpa  (see  Mole),  having  relation  to  the 


use  of  the  fore  limbs  in  burrowing ;  in  the  Golden- 
Moles  ( Chryaochlorit)^  however  [vide  ii^fixi),  the  fore- 
arm and  man  us  alone  become  speoiaUy  moiufied.  In 
Ghdecmiheau  and  Moicrotodidat  the  ivmnn.  bones  are 
distally  united;  in  all  other  known  htuetioora  the 
radiiiB  and  ulna  an  distinct  The  manna  haa  generally 
five  digite,  but  in  Rkyndtocyon  and  in  one  species  of 
Oryzorictet  tlie  pollex  is  wanting.  In  the  true  Molea 
jaee  Molx)  it  b  extremely  modified.  The  femur  haa, 
in  most  spedes,  a  prominent  ridge  below  the  greater- 
troohanter  presentmg  the  characters  of  a  third  tioohan- 
.ter.  In  Gkueopithecua,  7^ltpaia^  Centetet,  Hemicentetei, 
Erieulut,  and  SoUnodon  the  tibia  and  fibula  are  cUa- 
tinct,  in  all  other  genera  more  or  less  united  together. 
The  pee  oonaista  i^ually  of  five  digits  (rafely  four  by 
reduction  of  the  hallux),  and  in  some,  aa  in  the  leap- 
ing spedes  (Ma^<aceliae$.  Rhmu^xotyonl,  the  tarsal' 
bonee  are  greatly  elonnUed.  The  form  of  the  pelvis, 
and  especiaUy  that  ^  the  mnphvds  pubis,  varioa- 
within  certain  limits,  which  nave  been  proposed  by 
Leche  as  a  basis  for  the  claasifioation  of  the  families. 
Thus  in  GaleopiUiecSdaB^  Tupandm^  and  Macrotcdida 
there  is  a  long  ^mphysis,  as  in  Rodents;  'mErinacadcBt 
Cmtetidm,  and  IhtamogaUdce  it  ia  short ;  and  in  Sori- 
ddas,  Talpidce,  and  OhrysocfdoricUz  there  ia  none. 

Space  does  not  admit  of  even  attempting  a  sketch 
of  the  interesting  modifications  of  the  muscular  sys- 
tem, which  will  be  found  follv  described  in  the  present, 
writer's  Monograph,  referred  to  in  the  bibliography. 
Aa  to  the  nervouB  aystem,  it  may  be  noiioed  that  the 
brain  throughout  the  spedes  presents  a  low  type  <]£ 
oi^anizatioa ;  in  none  do  the  cerebral  hemisphoes 
raesent  any  trace  of  convolutions,  nor  do  they  extend 
backwards  so  aa  to  cover  the  cerebellum ;  the  olfiwtory 
lobes  are  lai:g8  and  project  in  front ;  and  the  corpus 
callosum  ia  abort  and  thin.  In  the  Hedgehoga  [Erma- 
ecu*)  the  spinal  column  ends  abruptly  opposite  the 
third  or  fourth  dorsal  vertebra  in  a  dender  filament  ; 
the  dorsal  and  lumbar  nerves,  given  off  in  front  of  this 
point,  are  carried  backwards  in  two  compressed  bundles 
occupying  the  suddenly  narrowed  spinal  cauid  as  far  aa 
die  sacrum. 

Owing  to  the  dmilarity  in  the  character  of  tbe  food, 
the  tnuy  inaecUvoroua  sj^cdea,  forming  more  than 
nine-tenuia  of  the  order,  present  little  variety  in  Uie 
Btructiire  of  the  digestave  organa.  Except  in  Galeopi- 
tkecas  (vide  injra)  the  atomach  ia  a  simple,  thin-walled 
sac;  in  some,  as  in  Cent€te$  and  allied  genera,  the 
pyloric  and  oesophageal  openings  are  very  close  to- 
gether;  the  intestinal  canal  has  much  the  same  calibre 
throughout,  and  varies  from  three  (in  the  Shrews)  to 
twelve  times  (in  the  Hedgehogs)  the  length  of  the 
head  and  body.  In  the  arcwreal  genera,  Galeopitheaa 
and  Tunaia,  and  in  the  allied  Macroscdid^  all  of  which 
probably  feed  on  vegetable  substances  as  well,  most  of 
the  Bi>ecies  possess  a  cfficum.  The  liver  is  deeply  di- 
vided into  lobes,  the  right  and  left  latraial  beiuj;  cutoff 
by  deep  fissures ;  both  the  caudate  and  Spigelian  lobes 
are  generally  well  develoi>ed,  and  the  ^l-Uadde^ 
usually  lai^e  and  globular,  is  placed  on  the  middle 
the  posterior  surface  of  the  rig^ht  central  lobe. 

In  most  of  (he  spedes  ( SoncidfE.  Centetidoe^  Ckry- 
sochloridcB)  the  penis  is  capable  of  being  more  or  leas 
completely  retracted  within  the  fold  of  int««ument 
surrounding  the  anua  ;  in  some  ( Galeopithed^,  Tcd- 
pfdce)  it  ia  pendent  in  front  of  the  anuB,_  while  in  others 
{Macrotcehd^,Ermaceidce,  SolenodonUdoe)  it  is  carried 
forwards  and  suspended  from  the  abdominal  wall  In 
CeaUtina  and  CnrysochloriB  the  testes  lie  immediatdy 
behind  the  kidneys,  in  otheta  more  or  less  within  the 
pelvis.  During  the  rut  they  become  greatly  enlarged, 
forming  protrusions  in  the  inguinal  region.  Except  in 
Rhynchoq/on  the  uterine  comua  are  louj^  and  open  into  - 
a  short  corpus  uteri,  which  in  many  species  (SoriadoB, 
lidpida,  CtntetidoB,  Chrytochloridat)  is  not  separated 
from  the  va^na  by  a  distinct  os  uteri.  With  the  ex- 
ception of  Galeopitheaa  all  Insectivora  appear  to  be 
multiparous,  the  number  of  fostnaea  varying  from  two  to 
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^fat  in  Srinaeeia,  uid  from  twelve  to  twenty-one  in 
(^ntetet.  The  positioo  of  the  mammary  flanda  and 
the  ntunber  of  tne  teats  var;^  KreatJy.  Id  Gahopitlie- 
CUM  there  are  two  p^zB  of  axillary  teats,  in  Solenodoit 
a  nngle  pur  postringoinal,  but  in  most  Bpedoe  they 
range  finntt  the  thorax  to  the  abdomen,  varying  from 
two  pain  in  Gymnura  to  twelve  in  Cenleta.  In  Chy^ 
tomumM  the  thoracio  and  inguinal  teats  are  lodged  m 
deep  cajp-ahaped  depressioDS. 

OdonfcrouB  glands  exist  in  many  species.  In  most 
Shrews  thev  occur  on  the  sides  of  the  body  at  a  short 
distance  behind  the  axilla,  and  their  exudation  is  prob- 
ably protective,  as  few  carnivorous  animals  will  eat 
their  dead  bodies.  In  both  species  of  Gymmtra  and 
in  PotamogaU  lar^e  pouches  are  situated  on  either  side 
of  the  rectum,  and  discharge  their  secretions  by  ducts, 
opening  in  the  first-named  geuusin  front  of  and  in  the 
latter  within  the  margin  of  the  anus.  In  Centetes 
laoemose  glands  similarly  sitoated  discharge  by  pores 
opening  at  the  bottom  of  deep  pits  placed  at  either  ude 
01  the  anus.. 

The  integument  is  thin,  but  in  many  species  lined 
with  well-developed  muscles,  which  are  probably  more 
developed  in  the  Hedgehogs  f^ErinacadoB)  than  in  any 
other  mammal ;  in  this  family  and  in  CentetidcB  most, 
of  the  species  are  protected  by  spines  implanted  in  the 
panniciuus  camosus,  and  more  or  less  repladngthe^ 
of  the  upper  surface  of  the  body. 

The  Inaeetivora  aze  divisible  into  two  vety  distinct  sab- 
ordera,  of  which  the  flnt  iacludee  a  single  genus  onlj. 

SrntOBDBB  I.  Dermepten. 

TTpper  and  lower  incisors  compreMod,  molticnspidste,  the 
lower  deeply  pectinate ;  aaterior  aud  posterior  limbs  con- 
nected by  a  broad  integumentary  ezpsiuion  forming  a  par- 
achute.  Family  L  OaleopUheeidm. 

SCBOBDKS  II,    Jtueeiivora  Vera, 

Upper  and  lower  inclaoiB  conical,  onicospldate  or  with 
basut  cDBps  only,  the  lower  not  pectinate ;  limbs  free,  formed 
for  terrestrial  progression, 

L  Upper  truo  molan  broad,  molticnspidate,  with  more  or 
well-dedDcd  W-shaped  crowns. 

A.  ^^ptiyais  pubis  long ;  intestinal  canal  generally 

with  a  ctBCom  ;  cerebral  cavity  comparatively 
large. 

a.  Orbital  ring  encircled  by  bone;  metatarsoa 
moderate ;  arboreal.    Family  II.  TupaiidK. 

h.  Orbital  ring  not  encircled  by  bone ;  metatarsus 
greatly  elongated ;  terrestrial.  Family  III. 
Maerotcelida. 

B.  Symphysis  pubis  short  or  none;  inteatinal  canal 

without  csecnm;  cerebral  cavity  anull;  eknll 
without  post-orbital  processea, 
0.  First  aud  second  upper  molars  with  a  central 
fifth  cusp. 

a',  ^^panics  annular,   not  forming  bailee. 
FamUy  IV.  ErinatMdx. 
h.  Ko  central  fifth  cusp ;  crowns  of  the  upper  mo- 
lars W-shapod. 
a',  l^mpanics  annular,  not  forming  bulla ;  no 

^gomatic  arches.   Family  V.  Boritidm. 
V.  ^^^panicfl  forming  ball»;  aygomatio  ardies 
developed.   Family  VI.  lUpidv. 
n.  Upper  true  molars  narrow,  with  V-shapen  erowna. 

Tympanies  annolar,  not  formiiig  lnt]]«;  aygo- 

matic  arches  imperfect.   

a".  Xo  clavicles.  Family  VU.  JWawsgaKdw. 
V.  Clavicles  well  developed. 

«"'.  Shall  constricted  between  the  <abitB , 
penis  suspenaed.    Family  VIII. 
BolmtodoaUdm, 
V".  BfcuU  not  constricted ;  penia  pendent, 
retractlble.  FamilylX.  OmMidv. 
V,  Tympanies  forming  bulto;  lygmnatic  arches 
well  dev^oped.    Family  X.  C&ry- 

FvHiMy  Galbopithmoidj. 

The  characters  of  the  fkmHy  are  thoee  of  the  suborder 
Dvrwtoptem,  to  which  maybe  added  that  the  orbit  is  nearly 
Mmonded  by  bone,  the  sygomatio  arches  are  well  devel- 
epedt  tiw  tympanies  form  bnU»  oicse,  the  alna  la  diatally 


united  with  the  radius,  the  tibia  and  fibula  are  distinct^ 
the  pubic  symphysis  is  long,  the  penis  is  p«Mient,  the  testes 
are  received  into  inguinal  pouches,  the  Tnamm»  are  wdl- 
laiy,  the  aterus  is  two-bomed,  and  there  is  a  large  iniiiiii 
Qaiaoj^Ateia  [i\,t\,pmi,m\;  second  upper  indaors  and 
canines  with  two  roots),  with  two  species— (?.  voUau  and  Q. 
pMIippmMuif.  TUe  former,  the  Flying  Lemur  of  Limusos, 
distinguished  firom  the  latter  by  t^e  form  of  the  upper  in- 
cisors, has  a  total  length  of  nearly  2  feet.  The  long  and 
alender  limbs  aro  connected  by  a  broad  iotegumentary  ex* 
pandon  extending  outwards  from  the  sldeaof  the  neok  and 


Pio.  68.— Feet  of  AitRip0Aeew  phOippiMnMU. 


body,  and  forming  also  a  web  between  the  fingers  and  toes 
as  as  the  base  of  the  claws  (fig.  53) ;  the  hind  Hmbs  are 
farther  connected  by  a  similar  expansion  passing  outwards 
along  the  back  of  the  feet  to  the  Iwse  of  the  claws,  and,  in- 
wardly, Involving  the  long  tail  to  the  tip,  fiirminga  true 
interfemoral  membrane,  as  In  the  Bats. 

The  species  of  this  iamily  live  in  the  forests  of  the  Ifalay 
Peninsula,  Sumatra,  Borneo,  and  the  Philippine  Isluids, 
where  they  feed  chiefiy  on  theleavee  of  trees,  and  probably 
alaoon  insects.  Their  habits  are  nocturnal,  and  during 
the  daytime  they  cling  to  the  tranksor  limbs  of  trees  head 
downwards  in  a  state  of  repose.  With  the  approach  of  night 
their  season  of  activity  commences,  when  they  may  be  oc- 
casionally seen  gliding  from  tree  to  tree  supported  on  their 
cutaneous  parauiate,  and  they  have  been  noticed  as  capa- 
ble of  traversing  In  this  way  a  spaee  of  TO  yards  with  a 
descent  of  only  about  one  in  five. 

GaieopHheeua  was  referred  by  some  of  the  older  zoologists 
and  anatomists  to  the  Bats,  aud  by  others  (and  even  ia 
lately  published  works)  to  the  Lemnra,  bat  Frofeesor  Pe- 
ters's  view  (In  which  most  subsequent  writers  agree)  that 
it  belongs  to  neither  of  theee  orders,  and  must  ^  consid- 
ered an  aberrant  Insectivore,  appears  to  bo  anrtoubtedly 
the  correct  one.  Besides  differing  from  the  Bats  altogether 
in  the  fbrm  of  the  anterior  limbs  and  of  the  double-rooted 
outer  Incisors  and  canines,  it  also  contrasts  stron^^y  with 
them  in  the  presence  of  a  large  sacculated  cecum,  and  in 
the  great  length  of  the  colon,  which  is  so  remarkably  short 
in  all  the  CMroptero.  From  the  Lemurs,  on  the  otberhand, 
the  form  of  the  bralii,  the  character  of  the  teeth,  the  strue- 
tnre  of  the  skull,  and  the  declduate  discoldal  plaeenta  at 
onoa  separate  Ifc. 

FamHy  TuPAiiDA. 

Arboreal  JnaecttTora,  with  comparu>tively  large  brain-case, 
orbits  encircled  with  bone,  and  well-doveloped  xygomatie 
arches.  The  malar  bone  is  perforated ;  the  tympanies 
form  bnlUe :  the  pubic  symphysis  is  long ;  the  tibia  and 
fibula  are  distinct,  the  metatarsus  but  little  longer  than  the 
tarsus ;  the  molars  are  broad,  with  W-shaped  eosps ;  and  the 
intestinal  canal  has  generally  a  short  cncum. 

The  animals  included  in  this  fiunily  are  all  arboreal,  re- 
sembling Squirrels  closely  both  in  habits  and  in  extwnal 
form ;  t£ey  are  divided  into  two  genera  having  the  same 
dental  formula  (i  \,6\,pn\,m  \,)  butdistingui^ed  by  the 
form  of  the  skull.  Twpaia,  with  nine  species,  is  found  In 
India,  Bnrmah,  the  Ifalay  Peninsula,  NicobiuB,  Sumatra, 
Java,  and  Borneo.  The  species  closely  resemble  one  an- 
other, differing  chiefly  in  size  and  in  the  color  and  length 
of  the  fur.  Nearly  all  have  long  bushy  tails,  which  rtill 
farther  increase  their  resemblance  to  Squirrels.  Their  food 
consists  of  insects  and  fruit,  which  they  usually  seek  for  ia 
the  trees,  but  also  occasionally  on  the  ground.  When 
feeding  they  often  sit  on  their  haunches,  holding  the  food, 
after  the  manner  of  Squirrels,  between  their  fore  pawa, 
PtUocwcM  Includes  a  single  very  interesting  species,  Pt.  bwK, 
inhabiting  Borneo,  remarkable  for  its  long  tall,  two-thirds 
naked,  having  the  terminal  third  ftamished  with  a  double 
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(ringe  of  long  liairs.  Its  hhhiis  »re  probably  BimilAT  to 
tboMfrf  tbaTupnJiu,or  nhich  it  tufty  further  noticed  that 
they  alrtne.  amoiift  /iw-rtirora  are  <lfty-f&edera. 


gHngiAlixed  type  of  deatitLoa,  this  respect  oocup^fiag 
almgft  Ceotial  positjan  ia  the  order. 


FW.  54.— Potilftll  {Ptilocawt  towHl,   X  I 


From  <3n.y,  Proe.  Zool. 


Famitif  MacbohcelIDJ. 

Terreatriat  /luedir^ra,  with  compfirAtivelf  tarfte  hmfn. 
ewe.  vreil-deTelopoil  zygomatic srcbes,  and  tympattir  liullie  : 
but  Iho  orbitfi  aiw  not  BCtiruled  by  boiiu,  tlie  lui^litT  in  imper- 
fqrate.AQdthoreareKC'ni.TallyDapoAt-orbital  piT>cic»$se3.  Tha 
pnbic  flfuiphrHiB  ia  loJi>!:,  tho  libia  and  HbnU  iiqitiH'd  high 
op,  thv  tuotJitarsmi  miKh  k^ugcr  tliiiu  the  tarauB,  tlio  fflolara 
broad  htid  itindricadpirtUte,  itnd  tbe  iateatinal  cAsnl  Laa  a 

UtkO  CKCUUl. 

Thf»ei  kapint;  1  usi^ctivorca  are  easily  tliatingQi&hcd  by 
!i.tbk1  bone:s.    All  the  apcoiofl 
are  ATricaii  ami  arc  flivisibJe  iiitu  two  Reuura  : — 

'  3^  C  ii  Jfi  i.ta  }  or  J ;  r<jTOarai  bocea  iiaite4  below, 
MaeroMffiidet. 

h.  i  i  lur  i).  e  f,  j3«      rti  J;  forearm  bunes  Bopftrate. 

Miicfnicf^idti  incliid<!s  ton  spccioa  widely  distrilmted 
throUKhoDi  the  AfriiMiii  coiitkiL'ut.  AlLare  clotHjlv  retWf^ii, 
rMPmtiliiie  tHie  auotLtr  in  ^i:jioral  furius,  and  oven  In  tite 
oolor  <if  tlic  fur.  TLty  lal]  into  two  Kriii)]>s  iJistm>;oiHhed 
by  thu  prt-^t-nce  or  absoct^^  of  a  Biriall  lon-cr  fourth  moliu. 
JJ.  fHrfFiiHu^yfij  I  fig.  ty|,0  of  tha  subeenii!?  Ptirodromta, 
diirers  froiimll  hi  thu  alifteilCBtif  tho  halliis.  W  Rhytiehocvotx 
four  cigacily  41,11  iodapeciea  bavo  beeu  dGsorihttil,  vl\  {ram  J-iaet 
Aftiqa. 

Fnmiitt  KfllSACEIDi. 

TerrcAtrial  /wm-iirjirm,  wilfi  a  small  !»raiii'H:^iaLi.  without 
pofit-nckiLtal  iir<vf'i'j*.'s.  \7ilb  rilundcr f rarely  imju-rSjcth  zyKo- 
matic  unhi'-s,  witli  a  abort  ]*nbic  aympbysifl,  ;lii>1  with  thn 
tilijiiaiid  flljulii  niuti  il  abovt'.  ThetymrfftliHai  hth'  uiMiulnr, 
not  fo^lluil^'  hiilliB  ;  t\\t:  intestiiiQ  hoji  ua  qimiUui  :  tliu  jii-iiia 
Is  e-arrivil  fi>rwLirds.  ami  suapi-ndc.d  from  the  ifjill  of  thuiib- 
duiiieu  ;  iifiJ  t\ii.^  tipjKTtiuu  ULoh^rs  liaveeiltU  four  printijMil 
CUHps  and  a  snuill  coiitroJ  fifth  cusp  Tcry  oharaoteristiti  «f 
tbe  family. 

Subfamily  T.  Gymnurln^  — CaaJal  vcrtiihrai  iiniuerous; 
pahit-ij  iHiniia  coiniilctnlj'  oHsIiit'J  ;  pelvia  vufj  llilrrow  ;  for 
nitlinut  (ipincE. 

GuMvtir'T,  i  i,c  i.  pm  J,  m  i,  two  Rpecife.  G.  nij^emi 

ftn>l  f;.»it'illii,  from  tJiei  .Miihiy  Prninnulft  and  Indi.in  Archi- 
polikt^ii.  The  funui-r  hiia  thn  ii(i|ii.'ar*iiLco  uf  a  larjiv-  Ftut  with 
a  Imij;  litLui  and  prHijftting  itiabilo  snoiU  ;  tlii?  latU-r,  mUcli 
vmaller,  witli  a  shorl  miJ  iiLkd,  nviM  tliinl  nppftt  premolar, 
baa  iuriK  br-eu  Idinwii  iiikIj  r  the  name  of  JTt/linnin  gmllfit, 
■ndclikased  ivitti  lln"  7'»^uii>/ie,    UutL species  pri^mt  &  very 


Sahrftmilyll,  &inacln».— C  uTidHl  vrrtebne  nduuHa- 
taiy :  palate  bonea  with  disfocta  of  osaifitalion  ;  pelru  wide; 
fur  with  Bpinee. 

Erinaoeru,  i  i,  c  i,  pm  |.  m  |,  includes  uinet&en  apeciea 
ifainiHarly  known  as  Hedg^hogsl  dLatributed  thniUghont 
EuKilw,  Africa,  aod  tho  Kroater  part  of  Aaia,  bn(  they  havo 
tmt  bL*n  found  ill  Madaitaecar,  a  ylon,  KurniBh.  Siaiuj  thfl 
Malay  Peninsula  and  Archipelago,  cr  Anstraliji.    All  tho 


Pio.  ME.— Facial  pans  of  ^bulli  of  (A)  Eri^Mifv»  nr^nvji  and  (B| 
E.  ffrairt.  mudh  polargod.   LNthson.  ^pm.  iS»L  Sue.,  1S81. 

lipocioS  rL'seniblo  one  another  nloaeiy  Id  the  armatnru  of 
&pinna  which  iuvc-sta  the  upp)fr  surfoct^  Hud  aide  of  the 
bjily  i  fiTiil  all  pawisa  the  power  of  rolling  tbemselven  up 
into  thi^  form  of  a  ball  protttcteit  00  all  ^idos  by  strung 
f^pincia,  the  dorsal  int«gum>ont  being  brDni;h[  dowiivriimlfi 
and  inwurdti  a7«>r  ihohead  and  tail.  iBO  aa  to  indndu  the 
limbs  also,  by  tlui  iietion  of  Bpwciuil  tnuaclee  (for  dtwriptivo 
see  MfiruijiTUph  af  the  Inaectmira  rpforred  to  in  the  bibliogcs- 
phyl.  Tho  ooiumiiii  Hodgcihog  {E.  europicnil  is  the  moat 
aherrant  BpofitBf  dilfpriog  from  all  the  reat  in  tho  jiccntia^^ 
lyahapL'd  and  Hingle  root^rd  tbird  incisors  aiid  flr^t  UPPQI 
promoikni  ffig.  53,  A),  and  iu  ila  veryeoaiae  har^h  fur.  Tht 
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dentition  of  the  long-eued  North  Indian  form,  B.  gnyi 
(flg.  66,  B),  mAjbe  ootuidered  clitmcteristic  of  all  theother 
ipedfle.  the  oaly  important  differenoee  being  found  In  tba 
TKTiable  siae  and  podtion  of  the  second  npper  premolar, 
which  la  very  small,  external,  and  decidaoas  in  the  IndUo 
species  S.  mieroptu  and  putu$.  The  former  specie*,  limited 
to  South  India,  is  farther  diatiiijgalBhed  br  the  abeenoe  of 
the  malar  bone.  Of  AiVican  species,  £.  diowMotef,  with  loiig 
frontal  spines,  is  probably  the  commonest,  and  f-olbiwatni. 
has  been  made  the  type  of  a  separate  genns  on  acooant  of 
the  total  absence  of  the  hallux. 

Terrestrial,  rarely  natatorial,  Fnteetivora,  with  narrow 
elongated  skulls',  without  post-orbital  prooeoses  or  zygo- 
matic arches.  The  tympanies  are  annular,  not  forming 
balln;  there  is  no  symphysis  pabis ;  the  intestine  has  sa 
cncnm ;  the  tibia  and  fibula  are  united ;  and  the  molan 
have  well  developed  W-shaped  cnspe. 

The  dentition  is  very  characteristic  of  the  family ;  in  all 
the  upper  front  incisors  an  large,  with  a  more  or  lea 
prominent  posturior  ba-  t 
sal  cusp,  and  between  c.m 
these  and  the  last  pre- 
molar intervene  a  va- 
riable aomber  of  small 
incilors  and  premolars, 
amoDg  which  the  small 
canine  can  l>e  dtstin- 
gnished  only  ita  po- 
ntioD  Immediately  be- 
hind the  premazillary 
suture.  The  number 
of  teeth  in  the  mandi- 
ble is  always  twelve, 
and  the  single  pair 
of  incisors  are  mach 
extended  horizontally 
forwards,  the  canine  is 
the  smaiiest  tooth,  and 
the  single  premolar  is 
not  mnch  larger  (see  flg.  67). 

The  Shrews  thus  form  a  very  compact  fomlly,  which 
iueludee  considerably  more  than  half  the  known  species 
fil IntecHvora,  and  of  which  the  geographical  diatribatlon 
Is  coextensive  with  that  6{  the  order.  They  have  been 
divided  into  several  genera  (so-called)  and  subgenera,  de- 
pending chiefly  on  the  number  of  the  upper  incisors  and 
pramolais,  and  on  the  color  of  the  teeth.  The  beet  ar- 
rangement awears  to  be  that  proposed  by  M.  Alph.  Hilne- 
Ed wards,  as  Ibllows : — 

i.  Ttoxestrial:  feet  without  a  border  composed  of  stiBT 
hairs. 

a".  Tail  very  short, 
concealed, 
a'.  26  teeth.  1.  Anouroaom. 

Teeth  white.  ^  b".  Tail  moderately 

long. 
2.  Siplometodm. 
b'.  28-30  teeth.     3.  Orocidura. 
a'.  Tail  short ;  ears  small,  i.  Blarim. 
b'.  Tail  and  ears  moderately  long. 
6.  Sorex. 

B.  Amphibious ;  feet  with  a  border  of  stiff  hairs. 

in'.  32  teeth ;  haira  of  tail  equal,  d. 
Neotorex. 
b'.  30  teeth;  tail  fringed  along  mid- 
dle edge.   7.  Onntopiu, 
i.  Feet  webbed.   6.  Nedogale. 

Afumrotorex  Includes  A.  §guamipt»,  a  ICole-like species, with 
very  short  ears  and  tail,  from  Tibet.  Diplonuiodon,  with 
one  speciee,  D.  pulckeUut,  from  the  Kirghiz  steppes,  though 
agreeing  Id  the  nnmbw  of  teeth,  is  Shrew-lice  in  exter- 
nal form.  (^vMura,  28-30  teeth,  with  about  seventy  spo- 
eiea  divided  into  four  subgenera,  comprises  the  greater 
number  of  white- toothed  Old- World  Shrews,  having  around 
tail  thinly  clothed  with  a  few  hairs  of  unequal  length.  0, 
araiua  and  C.  taaveolaa  of  the  continent  of  Europe,  and  C. 
iwdieuf,  the  Hnsk-rat  of  India,  are  well-known  examples. 
Borm,  the  Epical  genus  (see  Shbbw),  also  divided  into  foac 
subgenera,  with  BUtriiM,  includes  all  the  species  with  browu 
teeth  and  angular  uniformly  haiiy  tail.  Neomtrex  inolades 
the  New-World  and  Onttopu*  (see  Shuw]  the  Old-World 
amphibious  species,  having  a  fringe  of  stiff  hairs  along  the 
sides  of  the  feet,  and  NeetogaU  a  very  remarkable  species 
from  Tibet,  N.  eUgans  (fl^.  riS),  distinguished  from  all  other 
Shrews  by  the  webbed  condition  of  the  toee,  and  the  pree- 
a&oe  of  adhesive  cushions  on  the  under  surface  of  the  feet. 


I.  Teeth  more  or 
lees  brown 
or  red. 


wbiph  enable  the  animal  to  hold  on  to  smooth  stones  at  thr 
tettooi  of  mihlDg  torreuts. 

Family  Xalpidji. 

Fossorfal,  rarclynatatorial,  /tuoctuv^rn.  diatinKTlishcd  from 
the  fierinilcB  hy  tfiu  prcBonco  of  zy^uiiLtttic-  arffiOfl  BEltt  tytii- 
|ianio  IjiiIIIhii  mid  hy  the  form  oC  theteech.  T)]C  eyes  Arc- 

very  small,  in  anaie  Bpeeioa-  oopurod  witti  akin  ;  tlii>  earn  nre 
aliurt  and  cuDct3Bl<<«l  bythuftir;  the  fore  limbs  tLri' ifeiicnlly 
uore  i>r  leas  otodified  for  digging;  there  ia  no  symphysis 
pabts;  tbe  iiiteetine  has  DOCfficum^  tha  tibia  and  flbiiJu  ure 
united:;  and  tbeanieuspsilateupiwr  and  loner  fraDtiiicisj^tre 
are  aot  extendt^  boriu:int».IIy  fiirwanlg. 

This  fiunily,  thoD^h  thna  eu^ily  diHtin^uiBbed.  is,  never- 
thfilraSt  evidently  closely  reflated  to  tbc  Shrewe,  with  which 
aiicli  intormodiBte  ronus  as  tbose  iududsd  iii  tha  gfinar^Vn- 
fHchiuand  F/ivjimJu*  connect  it.  In  slnkLn^;  contrast  with  tbo 
Hit  raws,  howuviir,  Clin  die  triliiiti'iu  of  the  Mulra  ia  limited 
the  temperate  regions  of  Europe,  Aaia,  ami  North  Amorick 


Subfaraily  I.  MyogallnaB.  — CluvicJea  and  humeri  mode- 
rately ainatii^tiBd  ;  mannn  without  m  ralcifarmc. 


Fie.  fii.—Mi/Of^ile  moiebaia. 
a.  t  3,  o  t.  pml,  m  j ;  £iml  Wtblied;  uataUurLul.  flli/'^ir 
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*,  'f*  ml ;  feet  narrow  r  tflnwtrial.  Urojuilta. 

0-  »f,  0  t.pm  I  or  i,  ml;  fset  wide;  roauriAl.  UrairiekiM. 

Mf/ogale  Luclutlua  twr>  very  remarkable  npcHiios,  M.  moteh/tta 
ud  if.  pi/rcuacca.  Tbe  fomii'T  is-  iiy  far  tbo  largest  Hpeciu 
of  tUu  f&liilly,  ita  total  Icu^tii  buiu^  ubout  IG  ipclieq,  Itg 
loil^t  pnittiMcia-likd  snout  projccta  fur  lieyoud  the  margin  of 
tbu  upper  Up  ;  tho  toes  arowulibuii  iks  far  ua  tlia  baae«  of  tht 
daws;  and  tliolaug  scaly  Uii]  is latoiully  flattcui^d, fgrmmg 
kfxitv&rfuliuStrUiutiiibthr  prapulflioiiwheuBwjmiuiug.  This 
specit;e  jbliiLbiCa  tlio  baiikj  of  etri^ius  aud  lakt;^  id  KUth- 
SAul  Busdiu,  wbcrc  ita  tuutl  consista  of  viirigiis  aquj^tic  In- 
BUkU.  M.  pyreiiaica,  living  in  a  similar  manuer  in  tbe  t6- 
giwU  of  ttiD  PjTQc«ea,  is  very  cnurli  Biiia1l«r,  liw  m  rouul 
Uil,  and  u  proportiiiiiallf  luiij^cr  Biiuat,  Ufotrcdnu,  JVith 
pm  J,  aiiil  A>Mi'i>lric/ii«  (aubg.),  witSi  pm  J,  are  rcijroBeaUid 
by  IWo  enialll  Moltt-Uke  BptMiioo,  eiternally  nMdi^iublitlg'  0116 
aiiulbor  ulosely,  fruui  Japan  and  Narth  AuiCfrEClk  respec- 
tively. Ot  UroptUiXf,  aorieipM,  fram  tbo  Ijoriit^TB  of  Tibet, 
la  a  vtiy  intcrestiu^  species,  liuviug  LliQ  «^t4riltll  form  of  ft 
Shrew  Gut  the  akull  of  ii  iiule. 

Subfamily  11.  TalplnSB  iTnio  MoleaJ.— CHavioIOB  ftadl 
humeri  vary  short  and  hroail  ;  luaniu  with  a  large  Ofl 
falcifunua. 

A.  FrQTit  upper  iDcieon  mach  liirgi^E  than  tha  secaad  pair 

(Ncw-Worlrl  Moles), 

a,  i  a.  ^  J,  ^fjni  ^,  m  I ;  extrumicy  of  uo&o  aimpla.  ^ycalerpt. 

b.  1 1,  c  J.pifi  },  mS ;  CEtrciiiity  of  nososimplo.  Ff.'\p<tnut. 
e.  ii,c  I ,  pm  J,  (H  ^ ;  eitrcmity  of  aose  with  appendages. 

(i^ndt/lura. 

B.  Front  upper  incisors  soarcaly  largi^r  than  the  aemiid 

piir  [01i3-Wfirid  Molesi. 
i'.  i  i,e     ptii  i.ni^;  buinus  aa  in  JTrotriefma.  Scnplansx. 
t.  »  f  Of  ^,  C  \,  pa\  J,  m  5  i  liianiis  very  brtvud.  Tolpn. 
Seapionyx,  with  a  aiuRlu  Bpiicicg,  S.  fnaisavilatna,  froni  wcat 
China,  conncL-ta  Urotrichii*  with  tha  truo  .\[ok>9.    Tidpa  jq- 
duik-SBUvcn  species,  of  which  tha  Common  M^gloia  a  fomiLiiir 
exaiiiple.    Sco  Molk. 

FaniXy  POTAMOOALIDJ. 

/ii»ArHccr(i  with  a  amall  brain-casc.  without  poflt-orbital 
proCeNHCd  Or  Z,V}.'ui.uati<:  arc  tied,  and  with  annular  t^iupanii^ 
not  fonninijbullie.  Thure  arc  noclavlclt:^  ;  theptlbiubaiieB 
are  connected  liy  a  ligament  and  there  ia  tio  true  symphy- 
au;  the  intestiud  has  nu  cffiODin;  tbe  tibia  And  fibula,  ard 
anited  low  down;  and  the  upjier  ttaft  molars  have  broadly 
V-sliapfd  eitsj'S  |ireflcijtinK  Kliarrtot<^f!i  int^Fuiediato between 
those  of  the  preceding  and  succeeding  fauiiUea. 


V\u.m.—PtaQ.mi}gale  vthM.  X  i-    ALIioan,  TVont.  Zotd.  &c..ti.,  pi.  L 

Falamogale,  t  |.  c  pm\,  m  with  P.  vtiox.  This  moat 
intorestinp  species  inhabits  tho  banks  of  streams  in  west 
equatorial  Africa,  and  ita  whole  atmcture  indicates  an 
aquatic  life.  It  ia  nearly  twofuetinlonjcth,  the  tail  mcaear- 
ing  about  half.  Tho  long  cylindrical  body  ia  continued 
ttuintemiptedly  into  the  thick  latuially  compressed  tail, 
the  lega  are  very  abort,  and  tho  toca  are  not  wobbcd,  pto- 
grosaion  through  the  water  evidently  dt^pcndiitg  wholly  on 
the  action  of  thi^  {>owerful  tail,  while  the  limba  are  folded 
Inwarda  and  biukwarda.  The  muzzle  ia  broad  and  flat,  and 
tho  nostrils  arc  protected  by  ralvcs.  The  fur  is  dark  brgwa 
above,  the  eztreuaitii^y  of  the  liaira  on  the  back  b^'mg  qT  r 
metalHc  violet  hue  by  reflected  liftht,  beoeath  whitish. 

Qeagai*,  i  I,  r  \,  pm  \,  <n  \.  with  (r,  auriia,  a  &mall  MQQfle- 
llke  epwifw  from  iladagascar-iigrerft  closely  with  /toiamopois 


In  tha  general  form  of  the  sknil  and  teeth;  the  Cibta  and 

fibula  are  diatincb,  but  it  ia  not  known  whether  a  claTidfl 
GJTista  ur  Eiat,  and  tho  iimtiirial  at  preaonc  ayailablfl  is  in- 
siiOicieuC  ttideflDitoly  fix  the  natural  position  of  thetpedei. 

r-irnUit  SoLErrtujosTiD-j. 

InMCtivora  with  u.  sinaJI  hraiti-casti  constricted  between 
tl'ic  orbits,  and  withuut  pOSt-orbiUll  prduua^ua  or  zygonuitia 
arthca.  Tiiu  [■■uuia  ia  carriiid  forwardfl  and  HUgpeudcd  frora 
ihi:  itbdoniijii ;  the  teet&aart.T'C^^iived  into  periuwil  poacbcfl  ; 
Tin;  riinmni^ry  glands  arn  )^jst-ii]igul(Lal ;  tiie  utoriDQcoj-noa 
f.i)<l  iu  cfficol  sacs.;  tho  intustiuu  had  no  Cifif^iim  j  tha  tym- 
txirii-'j  arti  aiinulttf ;  tho  U|ip«r  true  molars  lia,Ta  V-shapod 
cTi.iW]id;  the  ayniphyais  pubis  is  abort;  uud  the  tibia  and 
fibuki  fire  diatiULt. 

■?rjieiii"li>n  i  -j,  i!  f ,  pm  \,  vi  5.  with  S.  p^rnttasus  and  3,  cttfia- 
niu,  from  Uayti  uuii  Cllbib  ruspuctively,  alonu  n^prcBcutB  the 
fiiiiiily,  TheSn;  Speciua,  whieh  dilfer  cbiutly  in  tho  color 
mill  i|iJalL(y  of  llio  fur,  hav-o  each  a  rt:markably  long  cyUn- 
drii'jil  rinout,  a  loii^  naked  tail,  favt  formed  for  runniiig, 
iiiid  iho  biKly  L.Iijtln.-tl  with  long,  ctuirso  fur. 

Tho  {jo^itjua  uf  the  niammo)  r[iiiti3  bcliind  on  the  butlocki 
is  uiu(],ue  amon);  IiuiecUrvrit.  The  uppi^r  front  iriciaora.  bjb 
much  i^tllar^ul,  auJ  with  tbe  other  ineiaorS,  canines,  and 
pftiUiolan  dually  reSeiubla  thudu  of  ASiiotjiile Lho  sticond 
lower  irii:iaarH  are,  ii»  in  Patumagiiit,  mUch  larger  than  the 


Tia.  ?,V.Soiau>diin  evbantu.  x  1-  Petera,  AbA,  AJcad.  Bat, 
anterior  pair,  and  arc  deeply  hnllowcd  out  intemally. 
Wliilc  thaa  afipiiroctly  ehowiug  relationship  with  tbe  Tal- 
pills,  the  foriLi  of  tho  crowna  of  tho  molar  toeth  coimecti 
tUem  with  the  uazt  family. 

fbmUy  CBHTerPlDJi. 

tnnf.dirora  with  a  small  eylintlrical  hrain-caae  not  eon- 
Btrteted  butweon  the  orbits,  anil  without  pofil-orbilnl  prO' 
c«s3*:3  or  eyjioniutie  arches.  The  penis  ia  pendent  and  re 
traetiblo  witbiii  the  fold  of  tho  integmuunt  Burrounidiiig 
tho  auuB  ;  the  testes  aro  abdominal  ]  tho  mammary  glandA 
arc  thoraeic  and  ventral ;  thin  uterine  carniia  are  termina- 
ted by  tho  Fallopian  tuiip.a  ;  tbe  intestine  has  no  cMcOtn ; 
the  tympanLce  are  aunniur  ;  the  molars  have  V^ahaped 
crowns;  the  pubic  ByrnphTsia  is  short,  and  tha  tibia  and 
flliula  st^punibu  or  united.  All  tha  known  apecteA  are  liml- 
ti'd  to  Ma^bif^a^ijar. 

■Subfamily  I.  Centetlnce' — Tibia  and  dbula  distinct; 
teattn  ue^r  kidnevs;  fur  with  spines. 

Cmtcten,  i  ^  or  i,  e  i,  pia  ^,  m  j  or  j.  The  single  species, 
(7  ec/iurfdiuj,  tho  well-kiiown  taiUusa  Qround-Hog  of  Mada- 
gascar, attains  a  I'OCal  leQ^h  of  from  12  to  l£i  Inches,  and  is 
tlie  largest  known  Insectivore.  The  adult  miilea  hav«  ex- 
ceedingly louK  caLiia«<a,  the  extremitlea  of  the  lower  pair 
being  roeeivcd  into  pits  in  front  of  the  Upper  caninn.  It 
IB  probably  the  uiost  prolific  of  all  mammala;  as  many  u 
twouty-on6  youn^;  are  aaid  to  have  been  bnjUKht  forth  ■( 
birth.  Tha  young  have  strong  white  spines  ftmused  In 
lougitudLual  lines  along  the  back,  but  these  are  lest  ui  tlM 
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■dolt  KQimal,  wblcli  Ic  proVLcl«d  only  with  a  nachal  cr«at 
of  loDg  riKL'l  liiLin.  HemieeitieUi,  i  |,  wilh  //.  ttmitpiitatit4 
and  mgricept,  is  (liatiiistli»iiic?il  by  Hil:  [»er9i:iteiii:o  of  the 
third  uppcT  iDuiftOTt  and  by  ihf.  forni  of  the  sknll.  The  two 
fetieniea  aro  very  much  amallmr  than  C.  ecaudiUti',  and  the 
doisal  BpLDc«  aro  rctAitkCd  in  the  adult  ntato.  £riculti»,  i  f, 
hu  E.  setomu,  a  rumAtkdblfl  Hedgehog- likfl  ap«cicB  having 


Fin.  6^.=flkull  of  OaOeUt  ccnuda/uj  (reduced). 


thd  wholci  Ujjp^r  Hiirfaco  and  nvEii  tlio  stiort  tail  dexiSoly 
Cdvered  witli  cloeo-sut  epiiira.  The  facial  l>nniJ3  ara  muL'h 
flhottar  than  lu  any  of  thi^  pruLMlitij;'  ^-rjncra,  atid  thci  upper 
front  iflCiBOrs  artf  plonsnU'd  i\A  in  frtijnceiM.  Judginj^  rrum 
tl)6  slight  litTCtlflptiicnt  niT  tho  cutaui?oa9  niiiBcIo^  ramparwl 
with  LI10SO  of  tlLe  true  lIcdRphups,  it  5s  prnhablp  Ihtit  lom- 
picte  LDVolutioQ.  KB  in  thu  latter  aniuials,  doea  not  take 
biace. 


Fie.  n.— Skall  of  IfemtftfUetex  temvphiotut.    X  2.  Mlvart, 

JW.         Hoc.,  IBTl, 

Sabramll7  II.  OryxorlctfneB.— Tibia  and  flbnla  nnited; 
tcstu  near  urethra;  far  witlioat  spines. 

MicrogaU,  i\,e\,  pru  1,  m  j,  includes  JT,  ftmgieatidato  and 
Jf.  eowani,  small  HoaBO-like  species,  th«  former  with  a  tail 
doable  the  length  of  the  head  and  body ;  teeth  like  those 
of  C.  eeattdatut,  bat,  owing  to  the  comparatively  mu<^ 
shorter  maude,  not  separated  \>j  wide  spaces,  and  the  last 
premolar  and  molars  with  internal  hasu  processes.  Oryao- 
rietei  contains  0.  Mova  and  0.  tetradaetylut,  the  latter  dlstin- 
gnished  by  the  presence  of  fonr  digits  only  in  the  manaa, 
the  three  inner  haTlng  long  laterally  oompreased  fossorial 
claws.  The  general  form  of  tho  head  and  nody  of  the  two 
n>eciea  known  Is  that  of  a  Mole,  They  burrow  in  the  rlce- 
nelds,  and  do  mach  damage  to  tho  crops. 

^milj/  Chrysochlobidji. 
Fossorial  In$eeiivora,  with  conical  skulls  not  constricted 


Fig.  iL-iTiryaoeUorlt  «MwrirH(rit  (FOduced). 


between  tho  orbits,  with  well^dereloped  lygomatic  arches 
Aud  tympanic  bnllv,  bnt  wttboot  poet-orbttal  processes. 
Tbo  eyes  are  covered  by  the  hairy  integument,  the  ean 
Bhort  and  concealed  by  the  for;  the  internal  geneiative 
organs  and  the  crowns  of  the  upper  molar  teeth  are  as  in 
Ckntetinm;  the  mammary  teats  are  tbotacio  and  iagalnal, 
iLfid  placed  in  cop-shaped  depressions ;  there  Is  no  pabio 
syniphysls ;  and  the  tibia  and  flbnla  are  united. 

This  family  Is  evidently  closely  allied  to  Omfeftds,  occa- 
pying  the  same  relative  position  with  respect  to  that  bunlly 
tlia,t  Talpidw  does  to  Soriddx.  All  tho  species  are  foesoriu, 
and  restricted  to  south  Africa.  In  all  the  forearm  ana 
iiiauos  are  dmilarly  modified  for  digging,  bnt  in  a  manner 
very  different  from  that  observable  in  Hiipidm  (see  Hole). 

Ckry$oehiori»,  i  \,  e\,  pm  |,  m  |  or  f ,  embraces  seven  or 
right  species.  Those  with  m  },  with  a  basal  talon  to  the 
lower  grinders,  and  without  a  prominence  in  the  temporal 
t'iSAa,  have  been  placed  in  a  separate  genus  CalcocMorxs  by 
Professor  Mivart.  Nearly  all  the  species  have  the  fnr  of 
ilio  nppof  surface  of  a  brilliant  metallic  lustre,  varying 
from  golden  bronxe  to  green  and  violet  of  different  shades. 

Fossil  iNaEOTiroBA.. 

Of  fossil  Inteetivora  no  undoubted  traces  have  been  found 
id  deposits  earlier  than  the  £k>ceno.  ATnpMdozotheriutK,aM\ed 
ti)  Uroirichua,  and  Neogymnunu  and  Protalpa,  with  relation- 
^hi l»  to  Gynmra  and  Toipa  respectively,  have  been  described 
fmiQ  the  lacustrine  Eocene  boiis  of  Quercy.  Several  genera 
with  insectivorous  affinities  have  been  characterized  by  Cope 
!ind  Marsh  from  remains  found  in  the  Eo<:ene  of  Wyoming, 
t  those  have  been  relegated  to  distinct  suborders  of  a  new 
order  funoclonla, of  vrhich  JitMctvaora  is  considered  a 
suborder  only.  The  Miocene  deposits  of  the  south 
of  France  and  Oermany  have  yielded  fossil  forms 
of  Eriftaceida  {AMpheekintu,  OoUrL:,  Tetraau),  of 
Sorintim  (Sorex,  Mytaraehne,  IHaioMrex),  and  of 
Tatpidm  {Dimyha,  Qaleotpalax,  Oeotrypiu,  Hyporiuut, 
MyogaJe).  Of  the  latter  family  GaiMupalax  has  been 
characterized  f^m  the  Pliocene  of  Norfolk ;  aud 
remains  of  the  common  Hedgehog,  and  of  some  of 
the  existing  species  of  Borex,  have  been  foand  ia 
various  post-Tertiary  deposits. 

BibUoffraphy  of  fnaech'vora.— Petets,  Seiae  itaek  JfoMOMiUfuc— 
S6ugtth.,lll&2;  Id.,  "Uelx;r  die  Classification  der  Insect! vora," 
MonalA.  Akad.  Wiaaeruch.  Berlin,  1865,  and  other  papers ;  Ulvart, 
"On  the  Oatcology  of  the  InBectlvora,"  Jour.  AntiL  and  Pkyt., 
1W7,  1888,  and  Proc  ZooL  8oe.,  1671 ;  GUI,  "  Srnopeis  of  Insecllv- 
OTDUS  Hammols,"  AuO.  Oeol.mdOtog.  Survey,  I7.S.  J.,  Washington, 
IS75  (includes  a  general  blbliograpby  of  tne  order  IiueeUvora) ; 
Dobson,  Jfono^rapA  qf  tte  Inaedaora,  Syttematie  and  AnaUmieat, 
London,  1882. 

Ordkk  CHmOPTERA 

Volant  mammals,  Lavinff  tJieir  fore  limbfl  specially 
modified  for  flight  The  forearm  consisu  of  a  rudi- 
mentary ulna,  a  long  ourved  radius,  and  a  carpus  of 
six  bones  supporting  a  thumb  and  four  greatly  elon-' 
gated  fin^ere,  between  which,  the  sides  of  the  body, . 
and  toe  hinder  extremities  a  thin  expansion  of  the  in- 
t«gameDt  (the  wing-membrane)  is  spread  out.  The 
knee  is  directed  backwards,  owing  to  the  rotation  of 
the  hind  limb  outwards  by  the  wing-membrane ;  a 
peculiar  elongated  cartilaginous  process  (the  calcancum 
or  calcar),  rarely  rudimentary  or  absent,  arising  from 
the  inner  side  of  the  ankle-joint,  is  directed  inwards, 
and  supports  part  of  the  posterior  margin  of  an  aoocft- 
B017  membrane  of  flight,  extending  from  the  tail  or 
posterior  extremity  01  the  body  to  the  binder  limbs 
(Uie  inter-femoral  membrane).  The  penis  ia  pendent ; 
the  testes  abdominal  or  inguinal ;  the  mammary  glands 
thoracic  and  generally  post-axillary ;  the  uterus  simple 
or  with  more  or  less  long  coniua ;  the  placenta  aift- 
coidal  and  deciduate ;  and  the  smooth  cerebral  hemi- 
spheres do  not  extend  backwards  over  the  cerebellum. 
The  dental  series  constats  of  four  kinds  of  teeth — in- 
cisors, canines,  premolars,  and  molars ;  and  the  dental 
formiila  never  exceeds  1  |,  c  pm  },  m  { ;  total  38 
teeth. 

Hie  animals  comprised  in  this  order  are  at  once  dis- 
tinguished by  the  presence  of  true  wings,  and  thii 
pecidiarity  is  aooomjianied  by  other  modifications  of 
bodily  structure  having  special  relation  to  aerial  loco- 
motion. Thus,  in  direct  contrast  to  all  other  mam- 
mals, in  which  locomotion  is  chiefly  effiected  by  aotioD 
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from  behind,  and  the  hind  limbs  oonseaaentlT  greatly 
preponderate  in  size  over  the  fore,  in  tne  Chiroplera 
ibe  fure  limbs,  being  the  only  a^nta  in  propelling  the 
body  forward  during  flight,  mimensely  ezceed  the 
short  and  weak  hinder  extremities ;  the  thorax,  giving 
origin  to  the  great  muscles  which  sustain  flight-,  ana 
containing  the  pr»i>urtiontttely  (coraparod  with  other 
manunau)  very  hirge  lungs  and  heart,  is  temaricably 
oapacioos,  and  tbe  ribs  are  flattened  and  duse  t<>- 
0cther;  the  shoulder^girdle  is  also  greatly  developed 
in  oomparison  with  ibe  weak  pelvic  bones. 

LiniUBQB  included  the  butH  among  the  /Vmtofea, 
mniuly  on  account  of  the  number  of  their  upper  inoi< 
Bors,  supposed  to  be  always  four,  the  thoracic  position 
of  tjie  mammiB,  and  the  pendent  condition  of  the 
penis.  Many  other  zoolugists,  taking  into  considera- 
tion also  the  placental  characters  ana  tbe  form  of  the 
uterus,  have  loUowed  bim ;  but  it  is  evident  that  the 
ffltoation  of  the  mammre  is  related  to  the  necessarily 
«estnl  poiution  of  the  young  during  flight,  the  shortr 
nesa  oi  the  uterine  oomua,  observable  in  bo  many 
Bpe<»es,  to  the  ^nerally  unijwTouB  |»8taUon  requiring 
leas  room,  while  the  discoid  decidnate  placenta  is 
equally  present  in  and  characteristio  of  the  7ft«ece(txn-a, 
many  spedes  of  which  have  also  the  penis  pendent 
Then,  all  these  reasons  for  muntaining  the  Bats  in 


Pn.  05.— Skeletos  and  Volar  HembnUH  of  the  Noctnle  Bat  {Vemnifft  mcMO-  JC  i 
euTiclfii  A.  humenis;  r,  rediua;  h,  ulna  (nuUmentaTT) :  d>,  first  digit  or  pouex;  v, 
other  digits  of  tbe  manua  moDortlDK  wm.  the  wing-membnuM;  wt,  m,  nwta- 

thlrdph^auz;  am,  Uitebrmchlftl 
caJcueum  or  ealear  mppwtlnc 


*»,tbe  fn 


lOral  membrane ; '  pn^,  postcalcan^'lobe. 


animal  rests  on  ^1  fpors.  having  the  knees  directed 
upwards  like  a  graahopper's,  while,  in  order  tu  bring 
the  foot  into  position  for  forward  progression,  it  is 
rotated  forwanu  and  inwards,  on  the  ankle.  Walking 
under  these  ciroumstanuuf  is  at  best  onlv  a  species  of 
shuffle,  and  that  this  is  fully  recognized  by  the  animal 
is  eridenoed  its  great  anxiety  to  t^  to  the  wing, 
or,  if  thiB  be  impracticaUe,  to  ascend  to  Bome  point 
where  it  can  hitca  itself  ap  by  the  cUws  of  the  hind- 
legs  in  its  usual  poation  when  at  resL 

The  bones  entering  ioto'the  formation  of  the  skeleton 
in  Ckiroptera  are  cHantcterized  by  their  slcndemeB, 
and  by  the  great  size  of  the  mednllary  canals  in  those 
of  the  extremities.  The  vertebral  column  is  short,  and 
the  vertebrse  difier  veiy  ^htly  in  nimiber  and  form 
throughout  the  spedes.  The  general  number  of  the 
dorso-lumhar  vertebrse  is  17,  whereof  12  are  dorsal ;  the 
cervical  vertebrae  are  very  broad,  but  short  from  before 
backwards  Itheir  breadth  is  due  to  the  great  transvetBe 
diameter  of  the  spinal  canal  rendered  neceasaiy  Uia 
comparatively  very  large  nze  of  the  spinal  coiu  in  this 
position,  which,  after  giving  dff  the  nervous  suppl;^  to 
the  fore  limbs  and  thorax,  rapidly  diminishes  in  size, 
and  in  the  lumbo-sacral  region  is  reduced  to  a  fine 
thread).  Except  in  the  great  frugivorous  Bats  {l^£ro- 
podicUK]y  the  vertebrae,  from  tbe  third  cervical  back- 
wards, are  devoid  of  spinous 
processes,  a  characteristio  fea- 
ture in  the  general  osteology 
of  the  order.  From  the  first 
thoracic  to  the  last  lumbar  ver- 
tebra the  spinal  column  fonns 
a  sine^e  curve  backwanb,  whidi 
IB  most  pronounced  in  the  lum- 
bar r^on.  The  bodies  of  the 
vcrtelffSB  are  vety  alighUy  mov- 
able upon  each  other,  and  in 
old  individuals  appear  to  be- 
come partially  ankylosed  to- 
gether. Tbe  caudal  vertebras 
are  nmple  cylindrical  bones 
without  processes ;  their  num- 
ber ana  length  is  extremely 
variable  even  in  dosel^  allied 
spedes;  and  the  anterior  ver- 
tebna  are  generally  united  to 
tbe  ischial  tuberosities.  The 
development  of  these  vertebras, 
in  fact,  is  intimately  correlated 
to  the  babits  of  the  animals, 
the  long  uil  in  the  insectivorous 
species  supporting  and  control- 
hng  the  position  of  the  laige 
interfemoval  membrane  which 
appeara  nut  only  to  aid  their 
rapid  doubling  motions  when 
in  pnrsuit  of  their  insect  px^ 


such  an  exalted  position  being  dispcwed  of,  we  find  in  .  by  acting  as  a  rudder  on  the  air,  but  also  to  assist  than 
the  low  or^iEation  of  their  brain  another  proof  of  i  in  the  capture  and  retention  of  the  larger  insects ;  in  the 
thdr  infertOT  position  in  the  zoological  scale,  while  |  fri^vorous  species,  on  the  other  hand,  this  is  not  re* 
furthermore,  although  they  differ  widely  from  all  other  quired,  and  the  tul  is  accordingly  rudimentary  or 


mammals  in  external  form,  it  is  evident  that  this  is 
but  the  result  of  special  adaptation  to  aerial  locomo- 
tion; and,  taking  into  account  their  whole  bodily 
fltmcture,  we  are  forced  to  admit  with  Professor  Hux- 
ley that  they  may  be  regarded  as  exceedingly  mocUfied 
Jntectivora. 

So  thoroughly,  however,  has  this  adaptetion  been 
carried  out  that  of  all  animals  tbe  Bats  are  the  least 
terrestrial,  not  one  of  than  bang  eriually  well  fitted,  as 
most  Birds  and  Insects  are,  for  progression  on  the 
earth.  This  is  due  to  the  hind  as  well  as  the  fore 
limbs  being  pressed  into  the  service  of  aerial  locomo- 
tion. The  hind  limb  is  so  roteted  outwards  by  the 
wing-membrane  that,  contrary  to  what  obtains  in  all 
other  vertebrates,  the  knee  is  directed  backwards,  and 
%rresponds  in  position  to  its  serial  homologue  the 
elbow.   When  placed  on  the  ground,  therefore,  the 


absenL  In  all  Bats  the  presternum  has  a  promi- 
nent keel  for  the  attax^liincnt  of  the  great  pectoral 
muscles.  In  most  species  tbe  ribs  are  much  flattened, 
and  in  some  partially  ankylosed  by  thdr  contiguous 
margins. 

Great  as  is  the  variability  of  the  shape  of  the  skull 
in  Ins&±i\}ora,  it  is  still  greater  in  Cht'rcpt^a,  and  evi- 
dently depends  upon  tbe  much  wider  diflerencus  in  the 
nature  of  tiie  fixKl  (tf  different  spedes  requiring  oorro- 
Bponding  modificatibuB  of  ihe  manducato^  apparatus, 
so  thai  extreme  modifications  may  be  found  m  spedes 
of  the  same  family,  as  in  the  case  of  the  PhyUottomidm, 
In  some  genera,  however,  as  in  Mimoptenu.  Furuu 
MoTmopt{vide  m/ra)y  the  peculiar  ^ape  of  the  skuu 
cannot  thus  be  accounted  tor.  As  in  the  IntectivorOj 
post-orbital  processes  are  developed  in  some  spedes 
only,  as  in  the  PteropodidcB  and  in  a  few  NyctendiB 
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ud  EmhoMomuidaB:  in  Aero^mf  leuoopienu  alone 
^M8  a  prooOBD  from  the  zygomatic  ardi  meet  the  poat- 
(HtUUiI  80  u  to  complete  the  orbital  ring.  Zygomatic 
•nshes,  Uiongh  atenae^  are  present  in  all  except  some 
of  the  specdes  of  PlufUostomidce. 

The  milk  teeth  differ  from  those  of  all  other  mam- 
mab  in  that  they  in  no  respect  reeemhle  in  form  those 
of  the  pennanent  series.  They  are  Teiy  slender,  with 
acutely  pointed  recurved  cnspSj  and  are  soon  shed,  but 
oftra  coexist  &r  a  short  time  with  the  pennaudnt  teeth 
when  the  lattOT  are  considerably  ^vated  above  the 
gum.  tn  the  fiunily  RkmohphukB  the  milk  teeth  are 
absorbed  before  btrui.  The  ^rmanent  teeUi  exhibit 
great  variety  in  form,  sometime  even  in  the  same 
nmily,  as  in  IVinUtntomidee,  whilst  in  other  families, 
as  in  Xhmolophidmt  the  resemblance  between  the 
dentition  of  species  otherwise  differing  in  many  im- 
portant respects  is  most  remarkable.  In  all,  however, 
they  are  provided  with  well-developed  roote,  and  their 
crowns  are  acutely  tubenmlate,  with  more  or  less  well- 
defined  W-shaped  cusps,  in  the  insectivorous  species, 
as  in  jn$ectitiora,  or  variously  hollowed  out  or  lon^- 
tudinally  grooved  in  the  frugivorous,  as  in  some  species 
of  PkyUo$Um.id(x  and  in  the  Plertmodidai, 

As  might  be  expected,  the  shoulder-girdle  varies  very 
slightly,  naving  the  some  office  to  fulfil  in  all  species. 
The  clavicle  is  ver^  long,  strong,  and  curved ;  the  soap- 
ul»  lai^e,  oval,  tnangiuar,  with  a  long  curved  ooraooid 
process.  The  humerus,  though  long,  is  scarcely  two- 
thirds  the  length  of  the  ndius :  the  ulna  is  rudimentaiy ; 
its  proximnl  extremity,  which  articulates  with  but  a 
■mul  part  of  the  humerus,  h  aiikylosed  witji  the  radius ; 
immediately  beyond  the  joint  it  is  reduced  to  a  very 
slender  spUnt-like  bone,  which  extends  about  as  far  as 
the  middle  of  the  radius.  In  all  species  a  detached 
sesamoid  bone  exists  in  the  tendon  of  the  triceps  mus- 
cle, and  is  genially  found  in  skeletons.  The  radius 
is  very  long,  in  some  spetnes  as  long  as  the  head  and 
body.  The  proximal  row  of  the  carpus  consists  of  a 
nugle  bone  (the  united  scaphoid,  lunar,  and  cuneiform 
bones),  which,  with  the  extremis  of  the  radius,  forma 
the  radio-carpal  joint;  in  the  cUstol  row  Uie  trapezium, 
trapezoid,  and  os  magnum  vary  much  in  wze  iu  the 
diSerent  famiUes;  the  unciform  appears  to  be  the 
most  constant,  and  the  pifflform  is  generally  very 
imaU.  It  wilt  be  necessary  to  again  reier  to  this  suh- 
ject  when  dealing  with  the  diagnostic  charaoteis  of  the 
■nbordeis. 

The  mantis  is,  in  all  the  species,  composed  of  five 
cUgita.  The  fin^  fourtli,  and  fifth  consist  each  of  a 
metacarpal  bone  and  two  osseous  phalanges:  in  the 
■eoond  and  third  the  number  of  phalanges  is  different 
in  certain  families.  The  first  digit — the  pollex — alwajn 
terminates  in  a  claw,  which,  with  the  proximal  pha- 
lanx, is  most  developed  in  the  frugivoroiu  apemes.  In 
most  of  the  species  of  the  frugivorous  lieropodir 
doe  the  second  (ugit  is  also  provided  with  a  claw,  but 
in  all  other  Bate  this  and  the  remaining  digits  are  un- 
armed. In  the  genus  Tricenopt  alone  a  vei^  peculiar 
short  bony  process  prefects  from  the  outer  side  of  the 

{troximal  extremity  of  the  terminal  phalanx  of  the 
uurth  digit.  The  relative  development  of  the  digits 
and  their  phahmges  will  be  spedaUy  fzeated  of  under 
each  &mib. 

As  might  bo  expected  from  the  small  nze  of  the 
posterior  limbs,  the  pelvic  girdle  is  very  weaL  The 
Uiao  bones  are  long  and  narrow.  In  most  spedes  the 
puUo  bones,  of  opposite  sides  are  very  loosely  united 
in  iTont  In  males ;  in  females  they  are  widely  separa- 
ted ;  in  the  familjr  Rhinohphidct  alone  do  these  bones 
form  a  oymphyais.  The  eminentia  ileo-pectinea  de- 
velops in  all  species  a  long  ^tioeal  prooess,  which  in 
^e  subfamily  PhyUorhimnoe  alone  is  oontinued  for- 
wards to  the  antenor  extremity  of  the  ilium  (vida  iVi- 
/ra,  p.  417),  forming  a  preacetabular  foramen  which 
II  imique  among  mammals.  The  acetabulum  is  small 
and  directed  outwards,  and  slight)^  upwards,  and  witJi 
this  ia  leUted  the  peculiar  pontaon  of  Uie  hind  limb 


described  aboire  as  one  of  the  chief  cfaaracteristioi  of 
the  order.  The  femtir  is  dender  and  cylindrical,  with 
a  small  head  and  a  very  short  neck,  and  soaroelr  differa 
in  form  throughout  the  species.  The  bones  of  the  leg 
and  foot  are  more  variable ;  in  the  sub&mily  Molo»- 
tince  alone  is  iken  a  well-developed  fibula ;  in  all  other 
species  this  bone  is  either  veiy  slender  or  cartilaginous 
and  ligameotous  in  its  upper  third,  or  reduced  to  a 
small  bony  process  above  the  heel,  aa  in  M^euiermay  ox 
altM;ether  absent,  as  in  Nycterit. 

l%e  foot  consists  of  a  very  short  tuns,  mAotden- 
der,  laterally  compressed  toea,  with  mncAi  ourved  daws. 
The  first  duit  is  composed  of  a  metacarpal  bone,  a 
proximal  and  an  ungual  phalanx,  and  is  sligntly  shorter 
than  the  other  four  tora,  which  ban  cfcoh  an  addi- 
tional phalanx,  except  in  the  sabfomily  Phj/U&rhinma 
and  in  the.  anomalous  genera  Thyroptera  and  MyxO' 
poda^  where  all  the  toes  have  the  same  number  of 
phalanges  as  the  first  digit,  and  are  equal  to  it  in 
length.  In  the  very  remarK  :able  genus  Charomdea 
the  first  digit  is  thumh-Iikc  and  separated  from  the 
others ;  ana  in  the  Molotsi  the  first  and  fiflh  £gitB 
are  much  thicker  than  the  intermediate  toes. 

The  muacular  ^atemi  as  might  be  expected,  exlulnta 
few  striking  differences  throughout  the  species.  The 
most  noticeable  peculiarities  in  the  myology  of  the  order 
coiisist  in  the  sejiarated  bands  or  sbpa  into  which  the 
platysma  is  divided,  and  in  the  remaikable  muscle 
termed  occipito  pollicalis,  which  extends  from  the  oc- 
cipital bone  to  the  base  of  the  terminal  phalanx  of  the 
pollex  (see  Macalister,  "  Myology  of  the  CAmiptera," 
PhiL  Trana.  Soy.  Soc,  1872). 

Although,  as  above  mentioned,  the  brain  presents  a 
low  type  of  organization,  yet  probably  no  animals  pos- 
sess so  delicate  sense  of  touch  as  the  Ckiroptera,  It 
is  undoubtedly  this  perceptive  power  which  enabled 
the  individnals  deprived  oi  sight,  hearing,  and  smeU, 
in  Spallanzani's  well-known  expetimenta,  to  avoid  the 
numerous  threads  hung  across  the  rooms  in  which 
they  were  permitted  to  fly  about.  In  the  common 
Bats  the  tactile  organs  evidently  exist,  not  only  in  the 
delicate  vibrissa  which  spring  from  the  sides  of  the 
muzzle,  but  also  in  the  high&  sensitive  and  widely 
extended  integumentaiy  structures  entering  into  the 
formation  of  the  wing-membranes  and  ear-conchs. 
while  in  many  other  species,  notably  in  the  tropical 
Rhinolophine  and  Phyllostomine  Bats^  peculiar  foli- 
aceouB  cutaneous  expansions  surrounding  the  nasal 
apertures  or  extending  backwards  behind  them  are 
superadded  {.vide  wfra\.  These  stnctnres,  coUectivetr 
known  as  the  "nose-leaf"  (whence  the  term  "leaf- 
nosed  Bats  "),  have  been  shown  by  the  pr^nt  writer 
(who  has  traced  their  gradual  devebpmentin  different 
species)  to  be  made  up  partly  of  the  extended  Mid 
thidcened  marginal  integument  of  the  nostrils,  and 
partly  of  the  highly  difTerentiatod  glandular  end* 
nences  occupying  the  sides  of  the  muzzle,  in  which,  is 
alljthe  common  Bats,  the  vibrissie  are  implanted. 

In  all  species  of  leaf-nosed  Bats,  and  especially  in 
the  RhtnolophtdcB,  in  which  the  nasal  appendaf^ 
reach  their  hiehest  development,  the  superior  maxil- 
lary division  or  the  fifth  nerve  ia  of  remarkablv  lar^ 
calibre.  The  nasal  branch  of  this  nerva,  which  u 
given  off  immediately  beyond  the  infrarorbital  fbi» 
men,  is  by  far  the  largest  portion,  the  palpebral  and 
laUu  branches  ounnsting  of  a  few  slender  nerve  fibres 
omy.  This  branch  passes  forwards  and  upwards  on 
the  sides  of  the  superior  maxillary  bone,  but  soon 
spreads  out  into  numerous  fihunente  which  pass  into 
the  muscles  and  integument  above,  and  into  the  base 
of  the  nose-leaf.  Tne  nerve  supply  of  the  nose- 
leaf  is  further  conuderably  augmented  by  the  lar« 
nasal  branch  of  the  ophthalmic  diviaon  of  the  fifth 
nerve. 

_  While  the  many  foliations,  elevations,  and  depres- 
sions which  vary  the  form  of  the  nose-leaf  also  trrrntly 
increase  the  sensory  surface  so  abundantly  supplied  by 
the  fifth  nerve,  dud  in  taiud  flight  intensify  the  vibra- 
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taotu  eoDveyed  to  it,  the  gTMt  number  of  sweat  and 
oil  glaods  which  enter  into  ita  structure  perform  an 
important  function,  aaalagoua  to  that  of  the  ghuida  of 
the  auditoiy  canal  In  relation  to  the  membrana  tym- 
paoi,  in  maintaining  ita  Borface  in  a  highly  seneitive 
condition. 

The  nasal  appenda^  of  Ckiroptera,  then,  may  be 
regarded  as  performing  the  office  of  an  organ  of  a 
exalted  sense  of  touch  standing  in  the  same  rela- 
tioD  to  the  nasal  branches  of  the  sensory  divinons  of 
the  fifth  nerre  as  the  aural  apparatus  to  the  aadit<ny 
nerve ;  for,  as  Uie  latter  organ  collects  and  transmits 
the  waves  of  sound,  so  the  former  receives  impressions 
arising  fix>m  vibrations  communicated  to  the  air  by  ap- 
approaching  objecte. 

In  no  order  of  mammals  is  the  ear-oonch  so  greatJy 
developed  or  so  variable  in  form  ;  in  most  of  the  insec- 
tivorous species  the  ears  are  longer  than  the  head, 
while  in  some,  as  in  the  common  Ix)ng-eared  Bat  {Ple- 
cotus  auriha)^  their  length  nearly  equals  that  of  the 
head  and  body.  The  form  of  the  conch  is  very  char- 
actoristic  in  each  of  the  families ;  in  most  the  tragus 
is  remarkably  large,  in  some  extending  nearly  to  the 
outer  maigin  of  the  conch ;  ita  office  appearB  to  be  to 
cause  undulations  in  the  waves  of  sound,  and  so  inton- 
sify  and  prolong  tbem.  It  is  worthy  of  notice  that  in 
the  only  family  of  inscctivorouB  Bats  wanting  the  tra- 
gusj  the  likinohphidcB,  the  auditory  bullae  osseie  reach 
their  greatest  size,  and  the  highly  sensitive  nasal  ap- 
pendages their  highest  development ;  also  in  the  group 
Mohmi  the  ear-coach 
is  divided  by  a  promi- 
nent keel ;  and  the  an- 
titragus  is  remarkably 
large  in  those  species 
in  which  the  tragus  is 
minuto  (see  fig.  66,  a). 
In  the  frugivorous 
Bats,  as  might  be  ex- 
pected, the  form  of 
the  oar-conch  is  very 
simple,  and  but  slight- 
ly variable  throughout 
the  species. 

In  all  bata  the  ean 
are  extremely  molnle, 

mo™  indent-  T^o^^.~^^^of^M^ 

denuy  attne  will  Ot  tbe  i8t6.  o,  uiUtragiu :  b,  keel  of  tbe 
animid.    This  has  been     ear-concb;  c,  notch  behind  anU- 

observed  by  the  writer 

even  in  the  frugivorous  PteropodidcB,  in  which  the 
peouUar  vibratory  movements  noticed  by  Mr.  Osbum 
in  Artiheta  pempmllatus  may  also  be  seen  when  the 
animals  are  alarmed. 

The  opening  of  the  mouth  ifT  anterior  in  most  spe- 
aes,  but  in  many  it  is  inferior,  the  extremity  of  the 
nose  being  more  or  Icsa  produced  beyond  the  lower  lip, 
BO  much  BO  indeed  in  the  small  South- American  species 
^nchonycteris  nam  as  to  resemble  tliatof  the  Shrews. 
I^e  lips  exhibit  the  greatest  variety  in  form,  which 
will  be  specially  referred  to  under  each  family.  The 
absence  of  a  fnnge  of  hairs  is  very  characteristic  of  all 
iVuit-eatir^  bats,  and  probably  always  distinguishes 
them  from  the  insectivorous  spetues,  which  they  may 
rcscmUe  in  the  form  of  their  teeth  and  in  other 
respecta.  ' 

The  oesophagus  is  narrow  in  all  spedes,  and  espe- 
cially BO  in  uie  sanguivorous  Desmodontes,  The  stom- 
adi  prescnta  two  principal  types  of  structure,  which 
correspond  respectively  to  the  two  great  divisioos  of 
the  order,  the  Megachiroptera  and  the  Microchiro- 
ptera  ;  in  the  former  (with  the  exception  ot  Marpnin) 
we  OTlorio  extremity  is  more  or  less  elongated  and 
folded  upon  itself,  in  the  latter  it  is  simple,  as  in  Ituec- 
tipora  vera ;  a  third  exceptional  type  is  met  with  in 
the  sanguivorous  DemodorUa,  where  the  left  or  car- 
dioo  extremity  is  greatly  elongated,  forming  a  long 
nazTow  esBcom-ltke  appendage.  The  intestine  is  com- 


paratively short,  nrySng  from  one  and  a  half  to  finir 
times  the  length  of  Uie  head  and  body,  b^ng  kmgert 
in  the  frugivorous,  shortest  in  the  insectivoroos  spe- 
cies. In  likmopoma  micnmhyUum  and  Megaderma 
tpatma  only  has  a  very  smaU  cfecom  been  found. 

The  Uver  is  characterized  by  the  great  size  of  the 
lefl  lateral  lobe,  which  oooaaionally  equals  half  the 
size  of  the  whole  organ ;  the  right  and  left  lateral  fis- 
sures are  usually  vervdeep ;  in  Meqachiropiera  [Har- 
Pffia  accepted)  the  Spi^ielian  lobe  is  ill-defined  or  tHih 
sent,  and  the  caudate  is  generally  very  large,  but  in 
Microchiroptera,  on  the  other  hand,  the  Spigelian 
lobe  is  very  large,  while  the  caudate  is  small,  in  most 
species  forming  a  ridge  only.  The  sall-bladder  is 
generally  well  developed  and  attached  to  the  right 
central  lobe,  except  in  Rhijiolophidce,  where  it  is  con- 
nected with  the  left  central. 

In  most  species  the  hyoid  bones  are  simple,  consists 
ing  of  a  chain  of  slender,  elongated,  pylindrical  bones 
connecting  the  smalt  basi-hyoid  with  the  cranium, 
while  the  pharynx  is  short,  the  laiynx  shallow  with 
feebly  developed  vocal  cords,  and  guarded  by  a  short 
acutely-pointed  epiglottis,  which  in  some  genera  {ffar- 
j»lia,  Vampyrua,  e.  g.)ia  almost  obsolete.  In  the 
mophon,  however,  we  find  a  remaricable  departure  from 
the  general  type ;  the  pharynx  is  long  and  very  capa- 
cious, the  aperture  of  the  larynx  far  removed  from  the 
fauces,  and,  opponte  to  it,  a  canal,  leading  from  the 
narial  chambers,  and  extending  along  the  mck  of  the 
pharynx,  opens;  the  laryngeaj  cavity  is  spacious,  and 
Its  walls  are  ossified ;  the  hyoid  hone  is  quite  uncon- 


Fia.  67.— Head  and  neck  ot  Ejxmophona  franqiuHlaiiM  mala, 
natural  sUe).  Dobeon.  Proc.  Zool.  Soc,  ISai.  The  anterior 
(a.ph.a)  and  posterior  (p-pha)  pharyngeal  saca  are  opened  from 
iriUiout,  the  dotted  Imee  IndicaunK  the  points  where  they 
communicate  with  tbe  pharynx ;  s,  tnln  membranona  septum 
In  middle  line  between  tbe  anterior  pharyngeal  saca  of  oppo- 
site Mm;  im,  atemomastold  moaele  Mpuattog  the  onteilw 
flrom  thepoatuioriae. 

nected,  except  by  muscle,  with  the  cranium;  the 
cerato-hyals  and  epi-hyals  are  cartilaginous  and  greatly 
expanded,  enterin;^  into  the  formation  of  the  iralls  of 
the  pharynx,  and,  in  the  males  of  three  species  at  least, 
supporting  the  orifices  of  a  large  pair  of^  air-sacs  oran- 
municating  with  the  pharynx  (see  fig.  67).    _  ^ 

In  extent,  peculiar  modificatjons,  and  sensitiveness, 
the  cutaneous  syBtcm  reaches  its  highest  development 
in  this  order.  As  a  sensory  oi^n  its  chief  modific»- 
tions  in  connection  with  the  external  ear,  and  with  the 
nasal  and  labial  appendages,  have  been  described  when 
referring  to  the  nervous  system.  It  remains  therefore 
to  consider  its  relatiTe  development  as  part  of  tiie  ot- 
gus  of  flight 
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The  extent  and  shape  of  the  volar  membranes  de- 
pend muoly  on  the  form  of  the  bones  of  the  anterior 
extremities,  and  on  the  presence  or  absenoe  of  the  tail. 
Certain  modificatioos  oi  these  membranes,  however, 
■re  met  with,  which  evidently  do  not  depend  on  the 
skeleton,  bat  are  related  to  the  habits  aP  the  animals, 
and  to  the  manner  in  whieh  the  wing  is  fblded  in  re- 
pose. 

The  volar  membranes  consist  of — (1)  the  "  ante- 
brachial membrane,"  which  extends  from  the  point  of 
the  shoulder  along  the  humerus  and  more  or  less  of 
the  forearm  to  the  oase  of  the  thumb,  the  metacarpal 
bone  of  which  is  partially  or  wholly  included  in  it ;  (2) 
the  "wing-membrane,"  which  is  spread  out  between 
the  greatly  elongated  fingers,  and  extends  along  the 
sides  of  the  body  to  the  posteiior  extremities,  gener- 
ally reaching  to  the  feet ;  and  (3)  the  "  interfcmoral 
membrane  the  most  variable  of  all,  which  is  sup- 
p(nted  between  the  extremity  of  the  body,  the  legs, 
and  the  calcauea  (see  fig.  65). 

The  antebrachial  and  wing  membranes  are  most 
developed  in  those  species  which  are  fitted  only  for 
aerial  locomotion,  ana  which  when  at  rest  hang  with 
the  body  enveloped  in  the  wings ;  bub  in  the  family 
Embcdlonuridce,  esi}ecially  in  the  subfamily  Molostintv 
(the  species  of  which  are,  of  all  Bats,  the  best  fitted 
for  terrestrial  progression],  the  antebrachial  mem- 
brane is  reduced  to  the  smallest  size,  and  is 
not  developed  along  the  forearm,  leaving  also  the 
thumb  quite  free,  and  the  wing-membrane  is  very 
narrow  and  folded  in  repose  completely  under  the  fore- 
arm. The  relative  development  of  the  interfemoral 
membrane  has  been  referred  to  above  in  describing  the 
caudal  vertebrse.  Its  small  size  in  the  frugivorous  and 
sanguivorous  species,  which  do  not  require  it,  to  which 
indeed  its  prefienoe  would  be  aotuaUy  iiyurious  as 
impeding  their 
motions  when 
searching  for 
food  as  they 
hang  suspended 
by  their  feet,  is 
esfflly  under^ 
stood.  Odor- 
iferous glands 
and  pouches 

nnpn!  ntr  an  tho  Frontal  8m  aod  Nose-Leaf  Id  H«1« 

f  *\r     Md  Female  of  JtaitorWnafamiio.  Dobson, 

suriace  oi  tne   prw.  Zooi.  sm.,  israT 
outer  dcin  are 

developed  in  many  species,  but  va  most  cases  more  so 
in  males  than  in  females,  and  so  constitute  very  re- 
markable secondary  sexual  characters.  They  will  be 
referred  to  when  treating  of  the  peculiarities  of  certain 
species.  (See  also  the  writer's  paper  "On  Secondary 
Sexual  Characters  in  CAiroptera,  Proc  ZooL  Soe. 
Lmid.,  1873,  pp.  241-252.) 

Space  does  not  admit  of  entering  here  upon  a  speQial 
description  of  the  respiratory,  circulatory,  digestive, 
urinary,  and  generative  organs,  which  will  be  found 
fully  treated  of  in  the  works  noted  in  the  bibliography 
of  the  order  below,  and  therefore  with  the  above  snort 
aocount  of  the  general  structure  of  the  species  we  pni- 
oeed  to  consider  their  classification  and  geographical 
i^BOibution. 

The  CMropt«ra  Ml  natoially  into  two  sabdi  visions,  which 
may  be  called  sabotden. 

SusoHDEBl.  MEGACHIROPTERA. 

Fmgivoioas  Bats,  generally  of  large  size,  having  the 
enwnsof  tiie  molar  teeth  smoolh,  marked  with  a  longi- 
tadinal  groove ;  with  the  bony  palate  continued  twtund  the 
last  molar  narrowing  slowly  backwards;  with  three  pha- 
langes In  the  index  finger,  the  third  phalanx  terminated 
generally  by  a  claw ;  with  the  sides  of  the  ear-couch  form- 
iucaeom^etetingatthebsM;  with  the  tail,  when  present, 
bunrior  to  (not  oont^ned  in)  the  interfemoral  membrane ; 
with  th«  pyloric  extremity  of  the  stomach  generally  much 
elongated ;  and  with  the  Spigelian  lobe  of  the  liver  ill- 
AtMnmA  or  absent,  while  the  caudate  is  well  developed. 


Frogivorons;  llmitedtothetro^oatandanbtioiiloalparts 
of  the  Eaitem  Hemisphere. 

AaU^  PXEBOPOOID  A 

The  eharacten  of  the  single  fkmily  are  those  of  the  sub- 
order. 

^pomoplwrHa,  i  |  (or  k),c\,pM\,m\;  tail  very  short  oi 
none,  when  present  qaite  tn^  bom  the  interfemoral  mem- 
brane:  second  fl^er  with  a  claw;  premaxillary  bones 
united  In  fiiont.  "tia  six  species  inclnae  SMne  of  ue  most 
remarkable  forms  of  fhiit-eating  Bats.  They  are  strictly 
limited  to  Che  African  continent  soath  of  the  Sahara,  and 
are  readily  distinguished  by  their  remarkably  large  and 
long  head  and  very  expansible,  often  pecollarly  fold«i,  lins, 
and  by  the  invariable  white  tnft  of  hair  which  adorns  tne 
margins  of  the  ears;  most  of  the  species  also  are  provided 
with  pecoUar  glandmar  pouches,  situated  in  the  integtmient 
of  the  side  of  the  neck  near  the  point  of  the  shoulder. 
These  pouches  are  mdimentary  or  quite  absent  in  females, 
thus  presenting  an  interesting  secondary  sexual  character. 
In  the  males  they  are  lined  witU  a  glandular  membrane, 
from  which  long  coarse  yellowish  hairs  arise,  and,  project- 
ing f^m  the  month  of  the  pouches,  form  conspicuous 
epaalet-llke  tafts  on  the  shoulders,  henco  tho  generic  name. 
Another  and  even  still  more  remarkable  secondary  sexual 
character  has  been  recently  discovered  by  the  writer  in  the 
males  of  E.  frangueti,  eomptua,  pumllut,  and  monriroftu.  This 
consists  in  the  presenceof  a  pair  of  largo  air-sacs  extending 
outwards  on  each  side  from  tho  pharynx  beneath  Che  in- 
tegument of  the  neck,  in  the  position  shown  in  fig.  67. 
These  sacs  are  evidently  capable  of  being  greatly  dlst^ded 
at  the  will  of  the  animal,  and  their  inOatiou  probably  oL-curs 
under  the  same  circnmstancos  that  the  wattlosof  uuilo  gal- 
linaceous birds  swell  np,  namely,  when  engaged  in  courting 
the  females.  Other  remarkable  conditions  in  which  these 
Bats  appear  to  difler  from  all  other  species,  as  In  the  pecu- 
liar structure  of  the  hyoid  bones  and  larynx,  may  be  round 
described  in  detail  in  the  writer's  paper  in  the  Proceedingt 
oj  th«  Zociogieat  Society  for  Jane,  1B81.  These  Bats  appear 
to  live  principally  on  figs,  the  j  nicy  contents  of  whieh  uielr 
voluminous  lips  and  capacious  mouths  enable  them  to  swal- 
low without  loss. 

Pteroput,  \\,e\,  pm  \,  m  f ,  with  forty-one  species,  in- 
cludes more  than  half  the  Pteropodidm,  All  are  of  large 
sise,  and  the  absenoe  of  a  tall,  the  long  pointed  muxzle,  and 

the  woolly  tvt 
covering  .  the 
neck  render 
their  recogni- 
tion oasT.  They 
arethe"  Flying 
Foxes"  of  Eu- 
ropeans in  In- 
dia, and  one  of 
the  species,  Pt. 
.>  edulia,  inbabit- 
^  ing  Java,  mea- 
^  eures  five  feet 
^  across  the  fully 
extended  wings, 
and  is  the  lai^- 
est  known  spe- 
cies of  the  or- 
der. The  species 
resemble  one  an- 
other closely  in  dentition,  and  are  mainly  distinguished 
by  the  form  of  the  ears  and  quality  of  tbefhr.  Pt.  KapalatvM, 
from  northeast  Australia,  approaches  the  species  of  the 
second  section  of  the  fiunily,  the  MacrogUan,  in  the  remark- 
iit>le  narrowness  of  its  molars  and  premolars. 

The  geographical  range  of  the  genus  is  very  pecnlfar, 
extending  from  liladagascar  and  its  islands  through  the 
Seychelles  to  India,  Ceylon,  Burmah,  the  Malay  Archipel- 
ago, southern  Japan,  New  Guinea,  Australia,  and  Polyne- 
sia (except  the  Sandwich  Islands,  Eilice's  Group,  Gilbert's 
Group,  Tokelan,  and  the  Low  Archipelago).  Of  the  islands 
inhabited  some  are  very  small  and  remote  from  any  conti- 
□ent,  such  as  Savage  Island  in  the  South  Pacific,  and  Rod- 
riguez in  the  Indian  Ocean.  Although  two  species  inhabit 
the  Comoro  Islands,  which  are  scarcely  200  miles  &om  the 
A&ican  coast,  not  a  single  species  is  found  in  Africa ;  yet  in 
India,  separated  by  thousands  of  miles  of  almost  unbroken 
ocean,  a  species  exceedingly  closely  allied  to  the  common 
Madagascar  "  Flying  "  ^  abundant.  The  Malay 
Archipelago  and  Austmlia  aro  their  headquarters,  and 
in  some  places  they  occur  in  coantlees  multitudes.  Mr. 
Uacgillivray  remark^  of  Pt.  eonmieUUUtu : — "  On  the  wooded 
slope  of  a  hlU  on  Fitzroy  Island  I  one  day  fell  in  with  this 
Bat  in  prodigious  numbers,  looking  while  flying  in  Qit 


Fio.  00.— Head  of  Pieropu*  pertonatat,  Oray, 
Proc  ZooL  Soc.,  186&. 
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Fis.  70.— Head  of  Barpvia  major.  Dotwon, 
Proe.  2bo{.%c.,  1877. 


bright  ntiuhi&e  ibu  tuiumal  for  a  noctonul  ftnlnul)  lik«  a 
luge  floek  of  rooks.  On  close  approach  a  Btnmg  miuty 
odor  became  apparent,  and  a  loud  iaceeBaot  chattering  was 
beard.  Hany  of  the  branchea  were  beading  nnder  their 
load  of  Bate,  some  in  a  atat«  of  inactivi^,  lOBpended  by 
their  bind  daws,  others  scrambling  along  among  the  boagha, 
and  taking  to  wiug  when  distnr^d."  OynonyeUrit,  denti- 
tion ac  in  PttropuM,  bat  with  a  short  tail,  and  the  far  of 
the  back  of  the  neck  not  dilTering  from  that  of  the  ba^, 
with  nine  species,  extends  into  Africa,  bat  has  not  been 
recorded  from  Australia  or  Polynesia ;  otherwise  its  distri- 
batlon  aectnda  with  that  of  PUropua.  C.  mgypHaca  inhab- 
its the  chambers  of  the  Great  Pyramid  and  other  deserted 
buildings  in  Egypt,  and  is  probably  the  species  so  generally 
figared  in  Egyptian  fVescoa.  Bonna,  with  one  species,  B. 
Mmu,  tmm.  Borneo,  differs  from  OyiuMyderit  in  having  two 
n^er  incisors  only. 

CVnoptoriM,  i  $  or  f ,  e  I,  pm  I,  m  {,  mnzsle  shorter  and 
grooved  like  PI«ropu«{n  front,  tail  and  fur  as  in  OynotiyeUna, 
with  seven  speciee,  is  almost  limited  to  theOriental  region. 
C.  marginatta  is  very  common  in  India,  and  extremely  de- 
structive to  ripe  Anit  of  every  description.  To  a  specimen 
of  this  Bat  obtained  by  the  writer  at  Calcatta  nnli^ored 
was  given  a  ripe  banana,  which,  with  the  skin  removed, 
weighed  exactly  2  oances.  The  animal  immediately,  as  if 
funished  with  hunger,  fell  npon  the  fruit,  seizing  it  l>e- 
tween  the  thombs  and  the  index  fingers,  and  took  large 
mottthfals  oat  of  it,  opening  the  mouth  to  the  ftillest  extent 
with  extreme  voracity.  In  the  space  of  tluee  hooza  the 
whole  fruit 
was  consumed. 
Next  morning 
the  bat  was 
killed,  and 
found  to 
weigh  one 
ounce,  half  the 
weight  of  the 
food  ^ten  in 
three  hours. 
Indeed  the  an* 
imal  when  eat* 
ing  seemed  to 
be  a  kind  of 
living  mill,the 

food  passing  from  it  almost  as  fiut  as  devoured,  and  app»- 
Tently  unaltered,  eating  being,  as  it  were,  performed  only 
for  the  pleasure  of  eating. 

Sarpyia,  i\,c\,  pm  'i.  m,  |,  premaxillary  bones  well  devd* 
oped  and  united  in  front,  facial  bones  much  elevated  above 
the  margin  of  the  Jaw,  nostrils  tubular,  body  and  limbs  as 
in  Oi/fMptervM,  inclndes  two  species  of  veir  remarkable  phys- 
iognomy (as  may  be  seen  from  flg.  70),  limited  to  the  Ans- 
tro-Ualayan  subregion. 

CepkaloUt,  *\tf\^  i>  ^  if  premaxillary  bones  not  united 
in  front,  nostrils  simple,  muzzle  short,  index  flnger  without 
a  claw,  tail  short,  incladee  two  species,  having  the  same 
distribution  as  those  Of  ^arpyia  ;  in  both  the  wing-mem- 
bnna  arises  from  the  centre  line  of  the  back,  to  which  it 
is  attached  by  a  longitudinal  very  thin  process  of  the  in* 
tegument ;  the  wings  are  quite  naked,  but  the  back  covered 
by  them  is  well  clothed  with  hair. 

Natopterit,  t  f ,  e  ^,  pm  },  m  ),  index  finger  without  a  claw, 
wings  from  the  spine,  tail  long.  With  this  genus  we  enter 
the  second  division  of  the  family,  the  Macrogloui,  which 
have  the  Cscial  part  of  the  skull  much  produced,  the  molar 
teeth  narrow,  and  scarcely  raised  above  the  gam,  and  the 
tongue  exceedingly  long,  attenuated  in  the  anterior  third, 
and  armed  with  long  recurved  papille  near  the  tip.  The 
lingle  representative  of  the  genus,  N.  vtacdonaldii,  inhabits 
the  Fiji  Islands,  Aneiteum  Island,  and  New  Guinea.  It! 
is  at  once  distiiigutshed  from  all  other  Bats  of  this  fiunily 
by  the  remarkable  length  of  its  tail,  which  is  nearly  as 
long  as  the  forearm. 

Smpcterii,  *  I, « im  {,  m  9,  Is  also  represented  by  a  single 
species,  £.  n^iea,  from  the  Farm  Caves,  Monlmein,  Bur* 
mah,  which  has  somewhat  the  appearance  of  a  Cynonyeteria, 
but  the  absence  of  a  claw  in  the  index  finger  and  the  pres- 
ence of  the  characteristio  tongue  and  teeth  at  once  distin- 
guish it. 

MacrogUttHM  and  MdonyctenM,  each  with  a  single  species, 
are  closely  allied ;  the  index  finger  in  both  has  a  claw,  bat 
the  number  of  the  teeth  is  the  same  as  In  EmytAerit.  Mae- 
roghttia  mmmm  is  the  smallest  known  species  of  tite  sab- 
order  ;  it  is  much  smaller  than  the  common  Serotine  Bat 
of  Europe,  and  its  forearm  is  scarcely  longer  than  that  of 
the  Long-eared  Bat.  It  is  nearly  as  common  in  certain 
parts  of  India  as  Oi/noptena  mtayimUtu  (compared  with 
whioh  it  is  propcnrtionally  eqnalhrdestnietivs  to  frnit),  and 
•xtenda  eastward  through  the  Jlali^  Arehipelago  «>  ftr  as 


New  Ireland,  where  it  is  associated  with  Mthit»ettrU  i 
nupt,  distinguished  from  it  by  its  laxger  sise  and  by  the  to* 
tal  absence  of  the  tail. 

Sdboedxs  II.  MICBOCBJROPTEBA. 

Insectivoroofl  (rarely  fiugivoroua  or  ssuguivorons)  Bats, 
of  oompMatively  small  size,  having  the  crowns  of  the  mo- 
lar teeth  aontely  tahercnlated,  marked  by  tiansven» 
grooves,  with  the  bony  palate  nanrowing  ^mptly,  not 
continued  backwards  laterally  behind  the  last  molar; 
with  one  rudimentary  phalanx  (rarely  two  phalanges  or 
none)  in  the  index  flnger,  which  Is  never  terminated  by  » 
claw;  with  the  onttt  and  innersidesof  the  ear-conch  com- 
mencing inferiorly  from  separate  points  of  origin ;  with 
the  tail,  when  present,  contained  in  the  interfemoral  mem- 
brane, or  appearing  npon  its  upper  surface ;  with  a  simple 
stomach  (except  In  Demnodouta) ;  and  with  the  Spigelian 
lobe  of  the  liver  very  large,  tiie  caudate  lobe  generally 
small.  Inhabiting  the  tropical  and  temperate  regions  of 
t>oth  hemispheres. 

The  Bats  included  in  this  suborder  are  mainly  insectiv* 
orons,  though  some  are  frugivorous,  and  two  species  are 
known  to  be  sangoivoroos.  They  fall  into  five  natural 
families,  which  may  be  arranged  in  two  groups  or  alliances 
as  follows ; — 

I.  Tail  contained  within  the  interfemoral  membrane; 

the  middle  pair  of  upper  incisors  never  large,  always 
separated  from  each  other  by  a  more  or  less  wide 
n>ace.    ^  FMpsrit/tontM  AlUance. 

a.  fiuddle  finger  with  two  osseous  phalanges  only  (ex* 

crat  in  Myxopoda  oitrite,  ThyropUra  tricobtr,  and 
JnMtodna  (Hbsrvulate). 
a'.  First  phalanx  of  the  middle  flnger  extended 

(in  repose)  in  a  line  with  the  metacarpal 

bone. 

a".  Nostrils  opening  in  a  depression  on  the 
upper  surfiuK  of  the  muuie,  surrounded 
by  foliaceotts  cutaneous  appendages, 
a'".  Tragus  none ;  premaxillary  bones  ru- 
dimentary, represented  by  thin  os- 
seous laminte  saspended  from  the 
nasal  cartilages  in  the  oentre  of  the 
space  between  the  canines.  Bkitt»- 

y.  Trsgni  distinct;  premaxillary  bonea 
cartilaginous  or  small,  separated  by 
a  space  In  fh>nt.  NyeUndM. 
v.  Kostrlls  opeuing  by  simple  crescentlo  or 
circular  apertures  at  the  extremity  of 
the  muzzle,  not  surrounded  by  distinct 
foliaceous  cutaneoas  appendages;  pre- 
maxilUuT  bones  small,  lateral,  separated 
by  a  wide  space  in  frvnt ;  tragus  distinct. 
VemertUitmidm. 

II.  Tail  perfinating  the  interfemoral  membrane,  and  ap- 

pearing on  its  upper  sur&oe,  or  produced  considerably 
beyond  the  truncated  membrane ;  the  middle  pair  olf 
apper  incisors  generally  large  and  dose  together. 
IL  Bmballonnrine  AlUanee. 
V,  First  phalanx  of  the  middle  flnger  folded  (lu 
repose)  on  the  dorsal  snrfkoe  of  the  met»* 
'carpal  bono  (except  In  JTentiUs  and  Xjfitth 
das). 

c".  Nostrils  opening  by  simple  drcnlar  or 
valvular  apertures  at  the  extremity  of  the 
muzzle,  not  surrounded  or  msrguied  by 
foliaceous  cutaneoas  appendages;  tngw 
distinct.  SmbaUonwndm. 

b.  Middle  finger  with  three  well-devdoped  osseous 

phalanges;  first  phalanx  of  the  middle  ilrger 
short;  nostrils  in  thefWtntpartof  the  cutaneous 
nasal  appendages,  or  opening  by  simple  apertures 
at  the  extremity  of  the  muasle;  chin  with  warts 
<ff  erect  cutaneous  ridges:  premaxillary  banes 
well-dovdoped,  united  In  front.  Itifltatemidm. 

I.  VasPEBTiuoinifa  Aixuhck. 

Fhv^y  TXSPKBTILIONIDA 

In  the  above  synopsis  of  the  families  of  Mieroekiropt4rm 
the  VMpertilionidte  take  the  central  )>osition ;  and  this  is, 
indeed  the  place  really  occupied  by  them  in  t^ie  suborder. 
This  family  includes  the  common  slmule-fkoed  Bata  of  all 
countries,  of  which  the  well-known  'Pipistrelle  and  the 
Whi^ered  Bat  ( VespertUio  myitadmu)  may  be  taken  as  fia- 
miliar  types,  and  its  species  number  about  160,  considerably 
more  than  one-third  the  total  nnmberof  the  known  ^edea- 
of  Ckimpttn,  estimated  at  sllghtlr  over  400  (see  btrod.  to 
Dobaon'i<7atal.0Mngrt.£Ht.irM.,lSn).  Boldai  tba  diar- 
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■elm«f  UwftiBilrKiTtti  iathecjiuviIi,itiiM7beaididfl(l 
that  the  iknll  Is  ot  modent*  ilie,  tke  uial  laaA  bontal 
bones  not  mocb  extended  Uterally  or  rerticallr,  nor  Air- 
rowed  hj  deep  deprenioni ;  the  ntunber  of  inciWTB  nriea 
from  i  to  ii  nu«l7  (in  ^ntroenu  only)  1,  premol&n  I  or  I  or 

i,  nxdy  (in  Vi^mtgo  noettMgamtot  North  Amerioai)  } ;  the 
■pper  indmrt  an  small,  separated  bj  a  wide  spaoe  in  the 
centre,  and  placed  in  palza  or  singly  near  the  canines ;  the 
molars  are  well  developed,  with  aonte  W-shaped  cnsps.  The 
&milT  is  distributed  over  the  temperate  and  tropical  re- 
siouBofbotjh  hemispheres.  Theiceneramay'be  oonvenieatl^ 
divided  into  f6ur  groups: — PUcoti,  FMpermoiiM,  MimbpUn, 
and  TkfTopteri. 

In  the  PteeoH.  ot  which  the  common  Long-eared  Bat 
(Pteeotafl  auritui)  is  the  type,  the  crown  of  the  head  is  bat 
■lightly  r^sed  aboro  the  iMe-Un^  the  upper  incisors  are 
doM  to  the  canines,  and  the  nostrils  are  margined  behind 
by  grooves  on  the  upper  surface  of  the  mnsde,  or  by  mdi- 
raentary  nooe-leaves ;  the  ears  also  are  generally  very  large 
and  united.  Of  the  Ave  genera,  Keeotut,  i  i,  pm  },  has  two 
neeles}— ma  the  ommm  Loog-eand  Enn^tean  Bat  ze- 
fened  to  above;  the  other,  P.  nuunOit,  restricted  to  North 
America,  is  distingn  ished  by  the  great  size  of  the  glandnlar 
prominences  of  the  sides  of  the  muzzle,  which  meet  in  the 
centre  above  and  behind  the  nostrils.  Bynotut,  i  |,  dm  I, 
dlitbunished  by  dentition  and  by  the  outer  mar^^n  w  the 
ear  bwng  carried  forwards  above  tiie  month  and  In  front 
of  the  eye,  includes  the  European  Barbastelle  Bat,  8.  barba*- 
t0ttu«,and  8.  darjtUngetuU  tram  the  Himalaya.  OUmj/eteru, 
i  i,  p*  i,  connecting  this  groap  with  the  VapertiHontt 
through  the  tropical  Seoto^Ut,  ia  lepreaented  Inr  a  single 
species,  0.  kemprichii,  from  North  Africa  and  the  Himalaya. 
The  next  two  genera  are  distinguished  by  the  presence  of  a 
mdimentary  nose-leaf : — Nyctoph^u,i  i,jm4,  with  one  spe- 
idea,  if.  timorUmtu,  from  the  Anstralian  region ;  and  A%tro»ota, 

ii,  pmi,  distinguished  from  all  the  family  besides  by  having 
hvttwoIowerlncisoTS,andfrom  other  iVseoM  by  the  separate 
ears ;  the  single  species,  A.  paiHdui,  inhabits  California. 

Thegronp  VnptrtUiim**,  with  eight  genera,  includes  nine- 
tenttis  of  the  species.  Of  these  one-tiiird  are  eontaliied  in 
the  genus  Ksip«n*00t  which  Is  divisible  Into  six  subgenera 
aecordlng  to  the  number  of  premolan  aind  indson ;  the 
latter  vary  from  }  to  Mn  the  sabgenora  Scotosout  and  Rho- 
yeeMo,  and  the  premolars  from  I  to  i  (in  the  snbgenus  La- 
riouyeterit  i).  The  Bats  of  this  genus  are  generally  easily 
disnngoished  by  their  comparatively  thUUy  fbrmed  bodies, 
by  thwr  flat  broad  beads  and  obtuse  muziles,  1^  their  sh  ort, 
hnMiid,and  triangular,  obtnselv-pointed  ears,  by  their  obtuse 
and  usually  slightly  incurved  tragns,  by  the^  short  legs, 
and  by  the  preseoce  in  both  species  of  a  well-developed 
post-calcaaeal  lobtile.  This  lobole  (which  ia  inpported  by 
m  eartllaginoiis  proeees  derived  from  the  ealcaneom)  may 
aet  as  a  kind  of  adhesive  disk  In  securing  the  animal's 
giaqiwhen  climbing  over  smooth  surfaces.  Vtiperugo  prob- 
ably contains  the  greatest  number  of  individuals  among  the 
mnexa  of  (Mnptera,  and,  with  the  ezoeptlon  of  VetpertUio, 
ila  neciea  have  also  the  widest  geographical  range,  being 
in  nrCt  cosmopolitan ;  and  one  of  the  species,  the  well- 
known  Serotiue,  V.  ( Ketpenw)  teroHtau,  u  remarkable  as 
the  only  species  of  Bat  known  to  Inhabit  both  the  Old  and 
the  New  wnld;  aao,  V.  toreoUi,  has  been  found  close  to 
the  Ibnita  of  the  Arctic  Circle,  and  another,  V.  nofretidntcM, 
inhabits  the  cold  and  desolate  shores  of  the  Straits  of  Ha- 
gellan,  doubtless  the  Bat  referred  to  by  Mr.  Darwin  in  the 
NotmraUaet  Vojfagt.  <%att)MilofrM  agrees  with  Feipenvo  in  the 
toital  fbnnnla,  but  is  readily  dlatiagaiBhed  by  the  presenee 
of  a  well'deflned  lobe  ptq}ecnug  near  tilie  angle  of  the  month 
from  tiie  lower  lip,  and  by  the  nnicuspidate  upper  inner  iu- 
dsoTB.  The  species  fall  into  two  subgenera  :—CAaZtnoIa&u«, 
jm  },  with  C.  tubereulaitu  from  New  Zealand,  Tasmania, 
and  Anitralia,  and  tliree  other  qtedea  from  Australia ;  and 
GlaueoHgeteris,  pm  i,  limited  to  southern  and  equatorial 
Africa,  with  O.  ttrgaOatiu  and  two  other  species,  the  Bats 
of  this  tabgenuB  being  oapecially  remarkable  for  their  pecu- 
liarly thin  membranes  traversed  by  very  distinct  reticnla- 
tfams and panOIel lines.  Awfa»UIii^ii,faii,  includes  eight 
species,  restricted  to  the  tropi- 
(ml  and  subtropical  regions  of 
the  eastern  hemisphere,  though 
widely  distributed  within 
theselimlta.  The  Bats  of  this 
genus,  though  difflcolt  to  de- 
ine,  and  approaching  certain 
of  those  of  KMpsrujro  in  many 
pofaitB,  are  disoDgnisbed  e^e- 
eially  by  the  siog^  pair  of 
onion^idate  upper  IncisoM  n.-Head  of  ScotophOuM 
a^arated  by  a  wide  space  and  ,marffbtatM.  Dob«n,  Xo- 
placed  close  to  the  canines,  by  tugr-  AtiaL  CMrapt. 
the  maU  tiansvene  fliBt  lower  ]^em«lar  enished  In  be- 


tween tb»  eanlne  and  ■seond  premolar,  and,  generallr,  by 
their  conical,  nearly  naked  muzsles  and  remarkably  uucb 
leathery  membranes.  Be.  temaunekit  is  probably  the  com- 
monest species  of  Bat  in  India,  and  appeals  onen  on  the 
wing  even  before  the  snn  has  touched  the  boriaon,  espe- 
cially when  Qie  white  ants  are  8warmin|f,  feeding  eagerly 
upon  Ihem  as  they  rise  in  the  air.  8b.  gtgaa,  from  equato* 
rial  Africa,  with  the  forearm  3.4  inchea,  Is  by  frr  the 
largest  species.  Npetieiimi,  with  the  same  dental  formula  as 
SeetopkUtu,  is  distingulued  by  the  first  lower  premolar  not 
being  cmshed  in  between  the  adjoining  teeth,  and  1^  the 
comparatively  much  greater  slae  of  the  last  upper  molar. 
It  includes  only  the  common  North  American  species  N. 
ereputeuiaru,  a  small  Bat  scarcely  larger  than  the 
Pipistrelle.  AtaUmha,  i  i,  pm  I  or  1,  with  five  ape- 
oles,  is  also  limited  to  the  New  W^d.  The  Bati 
of  this  genu  are  generally  eharacterlied  by  the 
interfemoral  membrane  being  more  or  less  cov- 
ered with  hair  (in  the  two  commonest  species,  A. 
novAoracmnM  and  A.  einerea  wholly  thickly  covered),  and 
the  peculiar  form  of  the  tngus,  which  is  expanded  above 
and  abruptly  curved  inwards.  In  these  species,  which 
have  two  upper  premolars,  the  first  is  extremely  small  and 
quite  internal  to  the  tooth-row.  The  genus  Earpinoe^/M- 
bu,ii,pm  I,  inclndea  eight  very  remarkable  small  species, 
distinguished  at  moe  W  their  prominent  tube-like  nostrllt. 
and  hairy  interfemcnai  membrane.  S.  MiUit*  from  Java, 
and  neighboring  Islands  is  the  beet-known  species, 
and  another  closely  allied,  E.  hUgendorJl,  has  been  descritted 
by  PtofesBor  Peters  from  Japan.  The  remaining  six  spe- 
cies are  known  only  fiiom  the  Himalaya  and  ^bet.  All 
appear  to  be  restricted  to  the  hill  tracts  of  the  countries  in 
which  they  are  found.  Next  to  Veapemgo,  the  genus  Ve»- 
pertiiio,  i  1,  pm  |  Includes  by  £ar  the  largeet  number  of  spe- 
cies, amounting  to  fort^-three ;  it  has,  howeve^  rather  a 
wider  geographinl  distribution  In  haOi  hemispherea,  one 
Bpedes  at  least  being  recorded  fhun  the  Navigators' 
Isluids.  The  species  are  easily  recognised  by  the  peculiar 
character  of  the  pairs  of  upper  incisors  on  each  side,  the 
cusps  of  which  diverge  from  each  other,  by  the  large  num- 
ber of  premolars,  of  which  the  second  nii^  is  always  very- 
small,  and  by  the  oval  elongated  car  and  narrow  attenu- 
ated tragus. 
Kerivoula, 
with  the 
some  dental' 
formula  ss 
VMpartUio,  is 
easily  dlBtih- 
guished  by 
the  parallu' 

Fra.72.-81de  and  Front  View  of  Oie  Read  of  JTeri- upper  Ineis. 
WMta  bardubiti.  Bobson,  Monogr.  AiiaL  CMnpL  ors,  and  by 

the  compar- 
atively large  size  of  the  second  upper  premolar.  Ten  spe- 
cies have  been  described  txom  the  Ethiopian  and  Oriental 
regions,  of  which  K.  pida,  from  India  and  the  Indo- 
Malayan  subreglon,  is  the  best-known,  being  well  charao- 
terised  by  its  brilliantly  colored  orange  fur  and  conspicu- 
ously marked  membrane,  which  are  variegated  with  orange 

Sd  black.  The  genus  includes  the  most  delicately  formed 
d  most  truly  insectivorous,  tropical,  forest-haunting 
Bats,  which  appear  to  stand  as  regards  the  roedes  of  Fits- 
pertUio  in  a  position  similar  to  that  oocnpiea  1^  CSkoKnoIo- 
frw  with  respect  to  Vaperugo. 

The  next  group,  Miniopteri,  includes  two  genera,  Natalnt 
and  Miniopterut,  characterized  by  the  great  elevation  of  the 
crown  of  the  head  above  the  fkce-Iine,  and  by  the  upper 
incisors  being  separated  from  the  canines  and  also  in  front. 
Natalua,  with  the  same  dental  formula  and  general  external . 
form  as  Kerivouia,  is  distinguished  by  the  ihort  triangular 

tragus,  and  by  the 
characters  of  the 
group  enumerated 
above.  It  includes . 
three  species,  all  re- 
stricted to  South 
and  Central  America, 
and  the  West  Indies; 
the  head  of  one,  N. 
nticntpai,  lately  de* 
■cribod  by  the  pres- 
ent writer,  is  shown 
in  fig.  73.  Jfmtop- 
tenu,  t  )  jMR  i,  at 
na.n.— Headof  Aiioiittiirfennw.  aaab diaBngalahed by 
DobsoD,  Pnc  Zoal.  Soe^  ink  shortnesi  of  the 

first  phalanx  of  the  middle  finger,  and  by  the  great  length 
of  the  tail,  which  is  wholly  contained  within  the  inter- 
femoral membrane,  inclndea  four  spedei^  restricted  to  the. 
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Mstem  hemisphera.  Of  tbeaa  th«  bwt  known,  M.  cdbnt* 
i«r«it,  is  Tory  widely  distribated,  balng  found  almost  every- 
whero  thronghoat  the  tropical  and  warmer  temperate  re- 
l^na  of  the  eaotem  hemisphere,  specimens  i>om  Germany, 
Madagascar,  Japan,  and  Aostialia  differing  in  no  appre* 
oiable  reapect. 

The  last  groop,  Thyropteri,  includes  also  two  genera, 
distinguished  not  only  by  tho  preaence  of  an  addi- 
tional oeseoos  phalanx  in  the  middle  flnger  and  an  equal 
number  of  phalanges  in  the  toes,  but  also  by  peculiar  acces- 
sory clinging  oi^^ans  attached  to  the  extremities.  In  TKgr^ 
plera  trieolor,i  i,  pm  {,  from  Brazil,  these  organs  hare  the  ap- 
pearance of  small, ciruular.pedancalated,  hollow  d)8lca(fig. 
74),  resembling  in  miniature  the  sucking  cups  of  cuttle-fishes 
and  atta^ed  to  the  inferior  surCocea  of  the  thumbs  and  soles 
of  the  feet,  with  which  the  animal  is  enabled  to  maintain  its 
hold  when  creeping  over  smooth  vertical  sur&oea  (for  an 


FH.  74.— Suctorial  DIskiiln  Thjfroptera  trMm.  a,  side, and b, con- 
cave  rorfiuse,  of  thumb  disk :  e  foot  with  dlik,  and  calear  with 
prQ)ectionfl  (all much  enlarged).   Dobsoa,  Proc.  Zoct.aoc,  1876. 

acoonnt  of  the  minute  anatomy  of  these  clinging  organs  see 
the  writer's  paper  in  tho  Proc.  Zaol.  Soe.,  187G,  pp.  531-34}. 
In  Myxopoda  aurila  from  Madagascar  (typo  of  the  second 

f;enas),  with  the  same  dental  formala,  but  diflering  much 
n  the  chancters  of  the  teeth  and  the  form  of  the  ears,  the 
whole  inferior  surface  of  the  thumb  supports  a  large  sessile 
horseshoe-attaped  adhesive  pad,  with  the  circular  margin 
directed  forwards  and  notched  along  ita  edge,  and  a  smaller 
pad  ooeapies  part  of  the  sole  of  the  foot. 

Family  NvcTCBIDA. 

This  small  family,  defined  in  the  synopsis  above,  Inclades 
only  two  genera  of  Bats  of  very  pecnliar  aspect,  limited  to 
the  tropical  and  subtropical  parts  of  the  eastern  hemisphere. 


Fn.  75.— JKvaderma  giffoi.  X  }. 


Dobson,  Proc.  ZooL  Boe.,  1880. 


Megad«rma,i  |,  pm  j  or  i,  with  five  species,  is  distin- 
guished by  the  absence  of  ifpper  incisors,  ay  the  cyllndiical 


narrow  mtusle  nrmoanted  by  an  erect  naked  cntaneoui 
process  (the  uoee-leaf},  the  base  of  which  oonoeala  the  luwitl 
orifices,  by  the  Immense  connate  ears  with  large  bifid  traffi* 
and  by  the  great  extent  of  the  interfemoral  membrane,  in 
the  base  of  which  the  very  short  tail  is  concealed.  M.  ffigaa, 
from  central  Queensland  (foreann  4.3  inches),  is  not  only 
the  largest  apeeies  of  the  genus  hot  also  of  the  suborder.  JC 
lym,  common  in  India  (forearm2.7inches),  has  b<ien  caught 
in  the  act  of  sucking  the  blood,  while  fiying,  frcm  a  stiull 
species  of  Vttpentga,  which  it  afterwards  devoured  (aee 
Dobson's  Monograph  cf  the  Atiaiie  CXiropUra,  p.  77),  so  that 
it  is  probable  that  the  Bats  of  this  genus  do  bot  confine 
themselves  to  inseot  px^  alone,  bat  also  feed,  whan,  thaj 
can,  upon  the  smaller  spwdei  of  Batinid  other  small  mam- 
mals. 

fiycterit,  i  i,  pm  i,  with  aeren  ipeeiee,  diffexs  so  msoh 
from  Mefjadtrwta  that  It  may  be  considwed  the  type  of  a 
separate  sub-family.  As  in  that  genus,  the  frontal  bones 
are  deeply  hollowed  out  and  expanded  laterally,  the  mus- 
zle  presents  a  similar  cylindrical  form,  and  the  lower  jaw 
also  pmgeeti,  bat  the  iiii|gle  elevated  nose-leaf  is  absent,  and 
instead  of  it  the  face  is  marked  by  a  deep  longitudinal 
sharp-edged  groove  extending  from  the  nostrils  (which  are 
on  the  upper  surface  of  the  moszle  near  its  extremity)  to 
the  low  baud  connecting  the  basts  of  the  large  ears;  the 
sides  of  this  depression  are  margined  as  far  back  as  the  eyee 
by  small  horizontal  CDtaneoas  appendages.  All  the  specie* 
resemble  one  another  closely,  and  are  mainly  distinguished 
by  the  form  of  the  tragus,  and  the  size  and  relative  position 
of  the  second  lower  premolar.  With  the  exception  of  JIT. 
jaeamea,  all  the  speciee  are  limited  to  the  EthlcqplaD 
region. 

FixwtUy  BHii!roLOPHiD& 

In  all  the  species  of  this  fiunily  the  nasal  wpendasea  are 
highly  developed,  and  surround  on  all  sides  tho  nasal  aper- 
tures, which  arc  situated  in  a  depression  on  the  upper  sur- 
face of  themuzzle  ;  the  ears  are  large  and  generally  separate, 
without  trace  of  a  tragus ;  the  premaxilluy  bones  are  rudi- 
mentary, are  suspended  bom  the  nasal  cartilages,  and  aup- 
porta  pair  of  very  small  incisors;  the  molan  have  acute 
W-flhaped  cusps;  the  skull  is  large,  and  the  nasal  bones 
which  support  the  large  nasal  cutaneous  appendages  are 
much  expanded  vertically  and  lateimlly ;  in  females  a  pair 
of  teat-like  appendages  are  found  infrontof  tiie  pahisjand 
the  tail  is  long  and  produced  to  the  posterior  margin  of 
the  interfemoral  membrane.  The  fhmily  is  found  in  the 
temperate  and  tropical  parts  of  tho  eastern  hemisphere. 

From  whatever  point  of  view  the  JthiM)Umhiw  may  be 
considered,  tiiey  are  evidently  the  most  highly  organiied 
of  insectivorous  Bats.  In  them  the  osseous  and  cutaneous 
qrBtems  reach  the  most  perfect  developement.  Compared 
with  theirs  the  bones  of  the  extremities  and  the  volar 
membranes  of  other  Bats  appear  coarsely  formed,  and  even 
their  teeth  seem  less  perfectly  fitted  to  crush  the  hard 
bodies  of  insects.  The  very  complicated  nasal  appendages, 
which  evidently  act  as  delicate  organs  of  special  perception 
{vid«  aupra),  here  reach  their  highest  development,  and  the 
differences  in  their  form  afford  valuable  characters  In  the 
discrimination  of  the  spacies,  which  resemble  one  another 
very  closely  In  dentition  and  in  the  color  of  the  fur. 

Subfiunily  I.  RhlnolophliUB.— First  toe  with  two,  other 
toes  with  three  phalanges  each ;  ilio-poctiaeal  spine  not  con- 
nected by  bone  with  the  antero-lnferior  surfMe  of  the 
iliom. 

BhinoU^hnt,  i  i,  c  jm},  n  ).  nose-leaf  with  a  central  pro- 
cess behind  and  between  the  nasal  orifices,  posterior  ex- 
tremity lanceoUte,  antitragus 
large,  includes  twenty-four  spe- 
cies. Jt.  luetut,  forearm  3  InchflS, 
is  the  largest  species,  inhabiting 
elevated  hill  tracts  In  India  and 
Halayana;  R.  hippondero$  of 
Europe,  extending  into  south 
England  and  Ireund,  forearm, 
1.5  inches,  is  one  of  the  smallest; 
and  R.  femim-eguinum,  forewrm, 
2.3  inches,  represents  the  aver- 
age size  of  the  species,  which 
are  mainly  distinguished  from 
one  another  by  t^e  form  of  the 
noee-leaf.  The  last-named  spe- 
cies extends  from  England  to 
Ji^an,  and  southward  to  the 
Cape  of  Good  Hope. 
Subfiunily  XL  PhyllorblliW.— Toes  equal,  of  two  pb*- 
langes  each ;  ilio-pectineal  spine  suited  by  a  bony  isthmus 
with  a  process  d»tved  firom  the  anterthinforior  nr&e*  of 
the  ilium. 


Fio.  76.— Head  of  Shtnolo- 
jikut  mUraba.  Dobson, 
MfMogr.  AtiaL  OUropL 
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Fig.  77.— HeKd  of  ptaOn-AjiM  oateorata. 
DutwoD,  /Voc  SSool.  Soc.,  1877. 


Pfcyflor^ina,  with  tweutj-two  species,  and  RhinonycterU, 
TVuniap*,  and  Oilapi,  with  one  eacli,  represent  this  sub* 
'femily.   PkyUorUna,  i  i,  e  t,  }m  )  or  1,  w  J,  differs  frum 
Rkmalo^uu  in  the  form  of  the  nose-IoEf,  which  is  not  lan- 
ct-olate  behind  (see  flg.  7A>,  and  is  unprovided  with  a  central 
prooeMCOTerlngtbenostrila;  tbelarKe8tflpecio8,Ph.armHpera, 
appears  to  be  the  most  northerly,  liaving  b«en  taken  at  Ajmo^ 
in  China,  and  in  the  Himalaya  at  an  elevation  of  5500  feet. 
Uany  are  provided  with  a  peculiar  fWintal  sac  behind  the 
ooso-leaf.  ruilimentary  in  fcuuUes  (see  flg.  77),  which  the 
animal  rnn  evert  _ 
at  pleasurti ;  the  ' 
sides  of  this  sac 
secrete  a  waxy 
substance,  and  its 

extremity  sup-  \ 
porta  a  pencil 
of  straight  hairs. 
RKinonjfclrrU,  re- 
presented by  R. 
wrmtia  from 
A  ustralia,  and 
SVuniops,  by  T. 
pn-MOW,  from 
Persia  aad  east- 
eru  Africa,  are 
closely  allied 
genera:  the  lat- 
tvr  species  is 
characterized  by 
the  very  re- 
markable form 
of  its  nasal  ap- 
pendages and 
ears,  and  by  the 
preseDGo  of  a  pe- 
culiar osseous 
projection  from 
the  proximal  ez- 
tretuHy  of  the 
second  phalanx 
of  the  fourth 
finger.  Caiopt 
{Cfrilkii),  from 
the  Bengal  Sun- 
derbunds,  Java, 
and  8iam  I  in  the 

roof  of  tlie  great  pagoda  at  Laos),  is  distlngalshed.  not  only 
by  the  very  peculiar  form  of  its  nose-leaf,  bnt  also  by  the 
great  length  of  the  metacarpal  bone  of  the  index  finger,  as 
well  as  by  the  ahortneas  of  the  oalcanea  and  iuterfemoral 
membrane. 


II.  Emballoitubinx  Alliance. 
Amily  E9lB&LL0inja[D& 

The  second  groap  of  families  (as  defined  above)  into 
which  the  JftcrocAirop(«ra  may  be  divided  includes  the 
EfibaUaiutridm  and  PhjflUutonudm.  The  former  is  repre- 
seut«d  by  thirteen  genen,  iocluding  sixty-live  species. 
The  Emb^Iantiridx  are  generally  easily  distinguished  by  the 
pii-uliar  form  of  the  muzzle,  which  is  obliquely  truncated, 
the  nostrils  projecting  more  or  leas  in  front  beyond  the 
lower  lip,  by  the  lltst  phalanx  of  the  middle  finger  being 
folded  ID  repose  forwards,  on  the  upper  surface  of  the 
metacarpal  bone,  by  the  tail,  which  either  perforates  the 
interfemoral  membrane  or  is  produced  far  beyond  it,  and 
by  the  upper  incisors,  which  are  generally  a  single  pair 
separated  firom  the  canines  and  also  in  front.  They  are 
cosmopolitan  lllce  the  VeapertHionidm  but  rarely  extend 
north  or  south  of  the  thirtieth  parallel  of  latitude. 

Sub&unily  I.  EmbaUonnrinee.— The  tail  slender,  per- 
forating the  interfemoral  membrane,  and  appearing  upon 
its  npper  surface,  or  terminating  in  it;  legs  long,  fibnln 
very  Blender;  uftper  incisors  weak. 

Oronp  I.  FuriK. — Tail  terminating  in  the  interfemoral 
membrane ;  crown  of  the  head  greatly  elevated  above  the 
face-line;  thumb  and  first  phalanx  ofthe  middle  finger 
virj  short;  t  i,  c  ^,  jm  i,  m  f. 

Two  genera,  Furia  and  AmorphoAUvt,  each  Including  one 
spedea  of  very  peculiar  aspect,  the  latter  distinguished 
frMothe  former  by  the  widely  separated  noetrils  and  great 
extension  backwards  of  the  bony  palate.  Habitat  South 
America. 

Oronp  n.  AnAoaomirji.— Part  of  the  tail  included  In 
the  basal  half  of  the  interfemoral  membrane,  the  re- 
maining part  passing  through  and  appearing  upon  its 
apper  surface;  crown  of  toe  head  slightly  elevated; 
Vol.  IV.-7OT 


Fie.  7»— Head  of  TWenopt  Mrttcus.   X  2. 

Dobsou,  iltmogr.  Arial.  Chiropt, 


Fia,  79.— Ear  of  EiabalUmmm 
TiifftnyatM.  X  2.  Uubsun, 
PfK.  ZmjL  Sue.,  ma. 


thumb  and  fint  phalanx  of  the  middle  finger  modetntely 
long ;  pin  $.    With  five  genera. 

— :  EmhaUonwra,  t  ),  extremity  of 

the  muzzle  more  or  less  pn>- 
dpced  beyond  the  lower  lip, 
forehead  flat,  contains  five  spe- 
cie's, inhabiting  Islands  from 
Madagascar  through  the  Maliiy 
Archipelago  to  the  Navigators' 
Islands.  CoUwra,  i  1,  extremity 
of  the  muzzle  broad,  forohrud 
concave,  has  two  species  from 
east  Africa  and  Seychelles  Isl- 
aud.1.  £A^nc&<mydmi  is  distill- 
guisbed  from  GoUun  by  the 
much  produced  extremity  of  the 
muzzle;  tho  single  species  £.  now  from  Central  and  South 
America  la  very  common  In  the  vicinity  of  streams 
throughout  the  trtipieal  nurts  of  these  countries.  It 
is  usually  found  during  the  day  resting  on  the  vertical 
faces  of  rocks,  or  on  the  trunks  of  trees  growing  oot  over 
the  water,  and,  owing  to  the  peculiar  grayiah  color  of  the 
fur  covering  the  body  and  growing  in  smfkll  tufta  from  Ihe 
antebrachial  membrane,  counterfeiting  the  weathered  sur- 
faces of  the  rocks  and  the  bark  of  the  trees,  easily  escapes 
notice.  As  the  shades  of  evening  approach  it  appears 
early  on  the  wing,  flying  close  to  the  surface  of  the  water, 
and  seizing  the  minute  insects  that  hover  over  It.  Soeeo- 
^teryx,  i  i,  antebrachialmembrane  with  a  pouch  opening  on 
its  npper  snrfuoe,  contains  six  species  from  Central  and 
South  America ;  the  wing-aac  varies  in  position  in  different 
species.  It  is  developed  only  in  the  male ;  in  the  female  it 
is  quite  rudimentaiT-  In  the  adult  males  of  the  different 
species  a  valvular  longitudinal  opening  is  found  on  the 
upper  surface  of  the  membrane.  This  opening  leads  into 
a  small  pouch  (in  some  species  large  enough  to  hold  a  pea), 
the  interior  of  which  is  lined  wit^  a  glandular  membrane 
secreting  an  unctuous  substance  of  a  reddinh  color  with  a 
strong  ammonlacal  odor.  The  presence  of  thia  sac  in  males 
only  indicates  that  it  is  a  secondary  sexual  character  analo- 
gous to  the  shoulder  pouches  of  Epomopktma,  the  frontal 
sacs  of  PhyUorfma,  etc. 

Tbe  next  genus  Taphomnu,  including  ten  species,  inhabit- 
ing the  tropical  and  subtropical  parts  of  all  the  euutem 
hemisphere  except  Polynesia,  forms  the  second  section  of 
this  group,  distinguished  by  its  cartilugiuous  premaxil- 
laries,  deciduous  pair  of  upper  incisors,  and  by  the  presence 
of  four  lower  incisors  only.  Most  of  the  species  have  a 
peculiar  glandular  sac  (see  fig.  80)  placed  between  the 


Fig.  80.— Heads  of  Taphotma  Imgtmanui,  showing  relative  de- 
velopment of  gular  saci  In  male  and  female.  Dobson,  iVo& 
2ooJ.  Soe.,  1673. 

angles  of  the  lower  Jaw,  a  sexual  character ;  for,  while 
always  more  developed  in  males  than  in  females,  in  some 
species,  although  distinct  In  the  male,  it  is  quite  absent  in 
the  female.  An  open  galar  sac  is  wanting  in  both  sexes  in 
T.  melanapoDon,  bat  about  its  usual  position  the  openings  of 
small  pores  may  be  seen,  the  secretion  exuding  &om  which 
probably  causes  the  hairs  to  grow  very  long,  forming  the 
black  beard  found  In  many  male  specimens  of  this  species. 

Oronp  III.  i>iclt(iiiri.— This  is  represented  by  a  single 
genus,  DieiidvruM,  inclndiog  two  species.  D.  aUniM,  tnm 
Central  and  South  America,  pm  },  m  I,  resembles  tha 

S)>ecie8  of  Tap\otnm  in  the  form  of  the  head  and  ears,  but, 
tiesides  other  characters,  differs  fVom  all  other  Bats  in  pes 
sessing  a  peculiar  pouch,  opening  on  the  centre  of  tha 
inferior  snrface  ^f  the  interfemoral  membrane;  the  ex- 
tremity of  the  tail  enters  this,  and  perforates  itsAindu. 

Oroup  IV,  SoctUitma. — This  also  is  represented  by  a 
single  genus  and  two  species,  Notiilio  leponmu  and  N.  dor- 
aattu,  i  pm  i,  from  Central  and  South  America.  The 
group  connects  the  family  EmbalioHwridm  with  the  i^t- 
loatomidm,  possessing  characters  common  to  both,  bnt  auo 
BO  many  remarkable  special  pecnllaritiea  as  almost  to  ma- 
rant  the  formation  of  a  separate  family  for  Its  reception. 
The  type  N.  leporinut  o(  Linnnos.  ia  a  Bat  of  very  cuiaos 
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Fto.  81.— SknU  or  SMnepima  miero- 


a^eet,  with  Mrsngel^  folded  lips,  erect  entuwoiu  piocenu 
OD  the  chin,  And  enor- 
moQi  feet  aud  cUws. 
The  two  middle  inci- 
wor%  are  close  together, 
and  so  largo  as  to  con- 
ceal the  siuall  outer 
ones,  while  in  the  lower 
Jaw  there  are  but  two 
■mall  incisors.  This  ap- 
uuroDt  resemblance  to  a 
Jtodentactoallrled  the 
great  naturalist  to  re- 
move this  species  (Vom 
the  BaU  and  ^lace  it  in 
his  order  GhreM  or  Bodeuts.  Similariy  the  next  group 
RhinopomaHn,  represented  a  single  species,  S.  miero- 
phyUtun,  might  also  be  elevated  into  the  rank  of  a  family, 
for  it  is  very  dlfflcolt  to  determine  its  exact  affinities,  a 
kind  of  OToas  relationship  attaching  it  to  the  Nj/eteridm 
on  the  one  hand  and  to  this  fkmi^,  In  which  it  is  here 
placed  provisionally,  on  the  other.  This  onHoos  species, 
distinguished  from  ^1  other  Mieroehinmtera  as  well  by  the 
presence  of  two  phalanges  in  the  index  finger  as  by  its 
remarkably  long  and  slender  tail  pngecting  fhr  beyond  the 
narrow  intorfemotal  membrane,  inhabits  the  rabtenanean 
tombs  in  Egypt  and  deserted  boildings  generally  ttom 
northeast  Africa  to  Bnrmah. 

Sabfamily  II.  MoloHinsB. — Tall  thick,  produced  far 
beyond  the  posterior  mugin  of  the  interfbmonl  membrane 
tezcopt  in  Jfiwfsciaa) ;  legs  short  and  strong,  with  well-de- 
veloped  flbalia ;  upper  incisors  strong.  This  snbfamily  in- 
clndes  all  the  species  of  EmbaUonuridvwith  short  and  strong 
legs  and  broad  feet— whereof  the  first  toe  (and  in  most 
species  the  flfth  also)  is  much  thicker  than  the  others,  and 
ftunished  wiUi  long  oarred  haln,— with  well-developed 
callosities  at  the  base  of  the  thumbs,  and  with  a  sirglo  pair 
of  large  upper  incisors  occupying  the  centre  of  the  space  be- 
tween the  canines.  In  all  the  species  the  feet  are  free  fVom 
the  wing-membrane,  which  folds  up  very  perfectly  under 
the  forearm  and  legs ;  the  IntetfiBmoral  membnuie  is  retrac- 
tile, being  movable  backwards  waA  forwards  along  the  tail, 
and  this  power  of  varying  its  superficial  extept  must  con- 
fer upon  these  Bats  great  dexterity  in  quickly  cbHii)dng 
the  direction  of  their  flight,  as  when  obliged  to 
double  in  punning  their  swiftly-flying  insoct 
^ey,  whteh  their  extremely  expansible  lips 
evidently  enable  them  to  secure  with  ease. 

Oroup  I.  ifoIoMi.— Tail  produced  beyond  the 
posteriormargitt  of  the  interfemoral  membrane. 

CMmmtlea,  <     £  st  i,  hallux  much 

largBT  than  Uin  other  toes  and  sepuable  fkom 
them,  eats  separate,  is  represented  by  a  single 
species,  C.  lorguatHi,  of  luge  site  (forearm  3.1 
inches)  and  very  peculiar  aqtecfe,  inhabiting 
the  Indo-Hal^an  snhregion.  Thia  species  u 
neaTlynaked,ae(dlaronlyof  thinly  spread  halts 
half  sunou&diug  the  neck,  and  Is  ftirther  re- 
markable for  its  enormous  throat  sac  and  cnrious 
nursing  pouches.  Thefonnerconsistsof  agreat 
semicircular  fold  of  skin  fimning  a  deep  pouch 
round  the  neck  beneath,  ooncraling  the  orifices 
of  large  snbcntaneoas  pectoral  glands  which 
discharge  an  oily  fluid  of  insuflerably  oiTensive  smoU.  The 
nntsing  pouch  is  formed  on  each  side  by  an  extension  of  a 
fold  of  skin  from  the  side  of  the  body  to  the  inferior  snr- 
foeea  of  the  humerus  and  femur.  In  the  anterior  part  of 
this  pouch  the  mamma  is  placed.  For  flgures  u  these 
threat  sacs  and  notes  on  the  use  of  the  nnnlng  pooehes  see 
Catai,  Chinmtera,  p.  406,  pi.  xxi. 

ifolMms,  f  i  or  I,  pM  i  or  },  upper  indsors  close  together 
in  f^t,  with  ten  species,  is  £^ 
lestrictedtothetropicaland  ■  A 
subtropical  regions  of  the  I 
New  World.  The  woodcnt  f 
of  M.  fffauietew  (fig.  82}  ex- 1 
hibits  the  genenl  physiog-  ^ 
nomy  of  the  Bats  of  this  " 
genus.    JIf.  obteuru*,  a  small 
species,  is  very  common  in 
tropical  Amerita.    It  in- 
habits the  hollow  trunks  of 
palms  and  other  trees,  and 
also  the  roofs  of  houses. 
The  males  and  females  live 
^lart  (as,  indeed,  appears  to 

be  the  case  in  most  if  not  in  Fio-  82.— Head  ot  Jtolot^ijglamet- 


individuals,  exclusively  males,  while  the  other  was  com- 
posed of  females  with  a  male  here  and  there  among  them, 
Njfetinomui,  t  )  or  i,  }  (ff  I,  upper  incisors  separate  uk 
flront,  includes  twenty-one 
species,  inhabiting  the  trop- 
ical and  subtropical  parts  of 
both  hemispheres.  Thellpa 
of  the  Bats  of  this  gonna 
are  even  more  expansiUo 
than  in  Mcto—ag,  in  many 
of  the  species  (as  In  the 
woodcut  of  the  head  of  N. 
maentu,  fig.  63)  sbowins 
vertical  .wrinkles.  K.  css- 
UmU,  one  of  the  largest 
niecles,.  alone  extends  into 
Fio.89.-Head  ofA^ettwMMu  MO-  Enjope,  and  has  been  taken 
erotfa  Dobsoa,  Pne.  ZoaL  8oc,  ■*  north  as  Switserland. 
ISn.  N.  johormtit,  from  the  Malay 

Peninsula,  is  remarkable 
tnaa  the  extraordinary  form  of  Its  oars.  JIT.  braaOimuU  im 
neariy  as  common  as  Jf.  e&Mwnif  in  tropical  America,  and 
extends  fiuther  north  (California)  and  south  than  that 
speoies. 

Group  XL  J^«<aeiiue.— Tail  perforating  the  iuterfemoral 
membrane^  and  ^ipearlng  upon  its  Qpper  snrfkoe. 

This  inclDdes  a  single  genus  and  species,  JfMfaejM  faisr^ 
cuJata,  a  very  peculiar  form  restricted  to  New  Zealand, 
where,  with  ChalinoUibHM  tubveulatiu,  it  represents  the  whole 
indigenous  mammalian  Csuna  of  Uie  islands.  There  are 
three  dlstinet  phalangss  in  the  middle  finger ;  the  greater 
part  of  the  wing-membrane  is  exceedingly  thin,  but  a  nar* 
row  [portion  along  the  forearm,  the  sides  of  the  body,  and 
legs  IB  remarkably  thick  and  leathery ;  beneath  this  thick- 
ened portion'  the  wings  are  folded,  and  It  is  evidently 
analogous  to  the  thickened  part  of  the  anterior  wf^ga  Id 
hemipterous  insect*  and  to  the  elytra  of  the  CUssplsra. 
With  the  wings  thus  encased,  this  species  is  the  most  quad- 
rupedal of  Bate.  Other  peculiarities  of  structure  are  found 
in  the  remarkable  form  of  the  claws  of  the  thumbs  and 
toes,  which  have  each  a  small  talon  ptqjecting  trma  its 
concave  snrftce  near  the  base,  also  in  the  sole  of  the  foot 
and  Inferior  snrfoce  of  the  leg,  as  shown  in  flg.  Si.  The 
plantar  snrfooe^  including  the  toei^  is  eovered  with  soft  and 
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all  species  of  Bats).    In  the  l>obson,  iVoc 

hollow  tmnk  of  a  palm  two 
ooloniea  were  discovered,  one  consisting  of  frmn  100  to  SOO 


very  lax  integument  deeply  wrinkled,  and  each  toe  \s- 
marked  by  a  central  longitudinal  groove  with  short  groove* 
at  right  angles  to  it,  as  in  the  genus  Hemulaclylua  (Gfcko- 
tidte).  The  lax  wrinkled  integument  ia  continued  along 
the  inferior  flattened  surfoce  of  the  ankle  and  leg.  These 
poGuIIarities  appear  to  be  related  to  climbing  habits  In  the 
8i>ocica.  See  the  ^niter's  remarks  In  Proc  ZooL  Soo^  ISn, 
p.  488. 

FhrnOif  FHrnomamiM. 

The  Bats  Included  in  this  fiunily  are  readily  distinguished 
by  the  presence  of  a  well-developed  third  plialanx  In  the 
ml^e  flnger,  associated  either  with  distinct  cntaneow 
nasal  appendages,  or  with  well-developed  central  upper  in- 
cisors, or  with  both.  Unlike  the  Bkinolopkidm,  their  eye* 
are  generally  large,  and  the  tragus  well  developed,  mjjn- 
talnfng  almost  the  same  fonn  throughout  the  species,  how- 
ever much  the  outer  parts  of  the  body  may  vary.  Their 
for  is  of  a  dull  color,  and  the  &uw  and  back  (in  the  Stsiie- 
dermata  especially)  are  often  marked  with  white  streaks,  a* 
In  the  Pteropodidte;  of  which  they  take  the  place  In  the 
western  hemisphere.  A  few  species,  probably  all  those 
with  the  tail  and  interfemtmil  membrane  well-develtroed, 
feed  principally  on  insects,  while  the  greater  number  of  the 
species  of  the  groups  Vsmpyri  and  GloMopkai/ie  appear  to 
live  on  a  mixed  diet  of  Insect*  and  ftnits,  and  the  Demo- 
dsnto*,  of  which  two  species  only  are  koownt  aio  tn» 
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blood-SDchen,  ud  have  thetr  teeth  uid  istestinal  timet 
.atiedallj  modified  iuaccordaneeivitli  their  habits.  Limited 
to  thfl  ta^ioU  aud  Bobtiopioal  purta  of  Oantral  uiA  Soath 
America. 

Sabfamilr  1.  LobostoiiiliUB.--KoBtril8  opening  hy  ilm- 
pla  apertares  at  the  extremity  of  the  muzzle  in  m>nt,  not 
mugined  by  a  distinct  nose-leaf;  chin  vith  expanded  leaf- 
like  appondajEcs. 

It  Inclades  two  genera.  In  OkUonj/eterit  (six  species)  the 
orown  of  the  heiid  ia  modexately  ele%*«ted  above  the  ftoe- 


Pn.  IL— Bead  of  llormopi  Uaimim.    Dotmn.  CUoI.  OMvpt  A« 
Jfw. 

Ua^  and  the  baslcranial  axia  U  almort  in  the  aame  plane 
as  the  fiuiial,  while  in  JTorMopa  the  crown  of  the  bead  is 
greatly  elevated  above  the  mce-Iine,  and  the  basicraulal 
axis  is  almost  at  right  angles  to  the  fkolal ;  i  }.  pn  I  in  both 
genera.  The  latter  genna  contains  two  species,  which,  in 
uiair  very  peculiar  phyaiognomy,  are  probably  tlw  most 
remarkalue  among  tbe  many  strange  fonoji  ttuibited  by 
the  different  species  of  this  order. 

8nb&mlly2.  FliylloatomliUB.— Nostrils  opening  (m  the 
Bpper  snrfaoe  of  the  mozzle,  the  nasal  apertures  more  or 
MSB  snrronnded  or  margined  by  well-developed  cutaneona 
amendages,  forming  a  distinct  nose-leaf;  chin  with  waits. 

Oxonp  I.  VumpyrL — Huczle  long  and  narrow  in  front,  the 
distance  between  the  eyes  generally  less  than,  rarely  eqnal 
to,  the  distance  from  the  eye  to  the  extremity  of  the  mas- 
■le;  nqse-leaf  well-developed,  hone-shoo-aliaped  in  ftont, 
laneeolate  behind ;  interfemond  membrane  wfjl  devoloped ; 
tall  generally  distinct,  rarely  absent;  inner  matvin  of  tbe 
lips  not  Mnged ;  t  }  or  f ,  ;m  |  or  } ;  molars  with  W-shaped 
cusps,  nsnally  well-developed. 

Nearly  ail  tbe  species  of  Vampj/ri  appear  to  be  inseo- 
tivorooB,  BO  that  the  term  applied  to  this  group  cannot  be 
considered  indicative  of  tbelr  habits.  A  few,  if  not  all, 
^obably  supplement  thoir  Insect  diet  with  fruit,  Vam- 
flfnu  tpedrvm  (the  lareest  Bat  in  tbe  New  World,  forearm 
4Jt  incnes)  Is  said  to  oe  wholly  fi^givoroos,  and  Maerotut 
mattHumaii  appears  to  prey  occasionally  on  Bmall  species  of 
BatB,  like  Mfi}adarma  lyra  of  the  eastern  hemisphere,  which 
it  resembles  in  many  respects. 

The  species  may  be  divided  into  two  sections,  according 
as  the  tail  is  produced  to  the  hinder  marfiin  of  tiie  inter- 
femoral  membrane  or  perforates  it  and  appears  upon  its 
upper  surface.  Those  included  in  the  fint  section  fall  into 
three  genera,  LoMAorhina, 
Uaer^ut,  and  Maatmhtfi- 
hm,  the  first-named  in- 
cluding a  very  remark* 
able  species,  L.  aurita, 
with  an  extraordinarily 
long  nose-leaf  and  pecu- 
liarly targe  ears  and  tragi. 
In  the  second  section  are 
included  the  genera  Vam- 
pyms,  Lopkottima,  Sehito- 
Mama,  Traehgop$,  PkgBo- 
dsrsM,  FkyUotlomm,  fi/h- 
JtoMO,  KfnoH,  CaroUia,  and 
SkiHophj/Oa,  all,  with  the 
exception  of  tbe  last, 
distinguished  fh>m  one 
another  chiefly  by  the 
form  of  the  skull  and  presence  or  absence  of  the  seoond 
lower  premolar;  TVwi^raiu,  PkyOodsmo,  and  tiie three  last- 
namea  genera  are  each  represented  by  a  single  roecies. 
PhgOeHoma  kastatnm,  forearm  8.2  inches,  next  in  point  of 
size  to  Vtmpgnu  tpectrum,  is  a  well-known  species  in  South 
America;  Pk.  etongatim  (see  fig.  86)  diffeiB  in  its  Bmaller 
sise  and  much  larger  nose-leaf.  OsroOia  brerieanda,  a  small 
species,  is  generally  found  repreeented  in  collections,  and 
externally  so  closely  resembles  OloB$opluipa  torMiia  (of  the 
next  group)  that  it  has  often  been  conlonDded  with  that 
species.  It  foims  a  eonnecting  link  between  this  group 
and  tb*  MKt.   iEUMpl^tUa  ftmSia,  fiaeum  1,SS  indhet, 


Fio.  86.— Head  of  PkyOotUma  tUm- 
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tail  none,  is  the  smallest  known  speciea  of  tbe  fsmily;  tt 
is  further  distinguished  by  the  narrownes  of  its  molm 
which  do  not  form  W-sh»ed  ouspa,  and  bj  the  Tory  small 
size  of  the  last  upper  molsn  diancten  eumecting  it,  and 
consequently  the  group,  with  the  ^RoMdsrsiata. 
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-Head  of  CtonmvdcKi  ManaBia.  showing  flbittlated 
tongue.  Dobson,  CU.  CMrcgpC&HL  JAUL 


OroupII.  Oloatophoffm. — Muale  long  and  narrow ;  tongue 
remarkably  iong  and  extensible,  much  attenuated  towuda 
tbe  tip,  and  beset  with  very  long  flllfinm  reenrved  papiUje; 
lower  lip  with  a  wide  groove  above,  and  in  front  maii^ea 
by  small  warta;  noBe-leaf  small ;  tail  short  or  none;  i  ^ 
f  or  I  or  f,  n  |  or  I  or  };  teeth  very  narrow;  molars 
with  narrow  W-shaped  cusps,  sometimes  indistinet  or 
absent ;  lower  incisors  vety  small  or  deciduous. 

The  ten  species  ineludM  in  this  group  repreaent  mtcb 
genera,  which  are  distingniBhed  principallT  by  diffteenees 
In  tbe  form  and  number  of  the  teeth,  and  by  the  preoenoe 
or  absence  of  the  sygomatic  ardies.  The  form  and  position 
of  the  upper  incisois  are  extremely  variable.  In  fflesss 
vhaga  and  PJ^rOoNfetoris  tiia  upper  incisors  form,  a>  in  tho 
FoMpyri,  a  continuous  row  lietween  tho  canines;  in  Jfoiie- 
flkj/Ua  and  /KAaooIo>Ma  they  are  separated  into  pairs  by 
a  narrow  interval  in  front;  while  in  Lonchojr'oua,  Giles- 
sonyetorif,  and  CfcoroMycferu  tbey  are  vridoly  separated  and 
placed  in  pairs  near  the  canines;  in  the  fint  four  geneia 
the  lower  incison  an  present  (at  least  up  to  a  certain 
in  the  last  three  th^  aro  deidduons  even  in  youth.  Tlie 
zygomatic  arch  is  wanting  in  J^l^iUsNjretari^  Golstsniwlsrfi^ 
and  Ckanrnj/vUiri*. 

The  typical  speides  is  OVossopkaja  sariciaa,  which  so 
closely  resembles  CoroQta  (rmjeatida,  both  in  external  form 
and  dentition,  that  it  has  fr^uently  been  otmfoonded  with 
it.  Its  long  fibrillated , tongue  (which  it  possesses  in  com- 
mon with  other  species  of  tne  group)  led  Spix  to  describe 
it  as  a  very  cruel  blood-sucker  {lamfi^tiiga  ermiMMma), 
believing  that  It  was  used  to  increase  the  ilow  of  blood. 
This  view  is,  however,  altogether  without  foundation,  and 
from  the  oboervations  of  Osbum  aud  others  it  ia  evident 
that  tiie  peculiarly  shaped  tongue  is  used  by  the  animal, 
as  in  the  case  of  the  JfMrnglossi  among  the  frugivoroas 
Pten/podidm,  to  lick  out  the  pulpy  contents  of  fruits  having 
hard  rinds.  The  food  of  the  species  of  this  group  a^ieata 
to  consist  of  both  fruit  and  insects,  and  the  long  tongue 
may  also  Im  used  fbr  extracting  the  latter  from  the  deep 
corolla  of  certain  flowers. 

Oroup  ni.  Aeaodsnaata.— Hnnle  very  short  and  geneiaUy 
broad  in  front,  the  distance  between  the  eyes  nearly  alwuo 
exceeding  (rarely  equal  to)  the  distance  from  the  eye  to  the 
extremit?  of  the  muzzle';  nose-leaf  short,  horseahoe-shaped 
in  front,  lanceolate  behind  (except  in  BratkypkyUa  and 
Caiimio) ;  Interfemoral  membrane  always  concave  behind ; 
tail  none;  inner  margin  of  the  lips  fringed  with  eouical 
papille;  •  }  or  {,  pm  f,  in  |  or  }  or  | :  premolars  uid  molars 
very  broad  (except  in  SHarMni),  the  latter  with  concave  or 
flat  crowns  margined  externally  by  r^sed  cutting  edges. 

Although  the  BUnodermata  are  generally  easily  distin- 
guished from  the  Vampfri  by  the  peculiar  shorbiess  md 
breadth  of  the  muzzle,  and  by  the  form  of  the  molar  teetii, 
certain  species  of  the  latter  group  closely  resemble  t^ose  w 
the  former  in  external  appearance,  agreeing  almost  abso- 
lutely in  the  form  of  the  nose-leaf^  of  the  ears  and  tra- 
gus, and  of  the  warts  on  the  chin.  These  resemblances 
show  that,  while  the  form  of  the  teeth  and  jaws  has  become 
modified  to  suit  the  food  of  the  animals,  the  external  oharao- 
ters,  being  but  slightly  affected  by  this  cause,  have  remained 
much  tbe  same,  and  now  indicate  their  common  origin.  Thm 
food  of  these  Ba-Xm  appears  to  be  wholly  or  In  great  part  tree 
fruit.  The  twenty  species  have  been  divided  into  nine  genera, 
distinguished  by  the  form  of  the  skull  and  teeth.  Artihmt, 
with  five,  indndes  among  them  tbe  well-known  frugtvorons 
Bat,  A.  jwrqnettlalw  of  LinnntL  so  common  in  oolTectlona. 
StMMdsrsia  safcrsd^piUhMa,  fiinud  in  Jamaiea  and  Caha,  < 
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Fig.  88.— Head  of  Centmio  teaex. 
Dobwn,  Oat.  CMropf.  AiL  Jfu*. 


«iated  with  th«  ftbove,  and  Karody  dirtlngatebable  exter- 
nally except  by  Ita  very 
much  smaller  aise,  diffen 
altogether  in  the  abaence 
of  the  horixoDtal  plate  of 
the  palate  bones.  StumiTa 
Wtuin, while  agreeing  with 
the  aboTO  in  the  form  of 
the  nose-leaf  aod  ears,  dif- 
«n  from  all  the  speciea  of 
the  Ikmily  in  ita  longi- 
tudinally-grooved molat& 
which  resemble  thosQ  of 
the  ^ugivorous  Pt«ropo- 
didx  more  closely  than 
those  of  any  other  Bats; 
and  the  presence  of 
tofts  of  long  dilTcrently-colored  hain  over  glands  In  the 
sides  of  the  neck  showa  yet  another  character  in  common 
•till  more  remarkable,  which  can  scarcely  be  considered, 
like  the  tocth,  the  reaoltof  adaptivechange.  OnUurio tmex 
li  the  type  of  a  genns  distinguished  from  Stnodarma  aud 
other  genera  of  this  group  by  the  absence  of  a  distinct  nose- 
leaf.  This  most  remarkable  form  stands  alone  among  the 
•pedes  of  Chiroptera,  and,  indeed,  in  its  peculiar  and  gro- 
tesque physiognomy  Is  nnrivalled  among  known  mammals. 

CiroapIV.  DemodontM. — Muzzle  short  and  conical;  i&ose- 
leaf  distiDCt;  interfcmoral  membrane  very  short;  tail 
none;  <  1 ,  jm  },  »  ^  or  $ ;  upper  incisors  very  large,  tren- 
iChant,  occupying  the  whole  space  between  the  canines ;  pre- 
■nolais  veiT  narrow,  with  sharp-edged  longitudinal  crowns; 
molars  rudimentary  or  none;  stomach  greatly  elongated, 
intoaHniform. 

There  are  two  genera,  Demtodtu,  without  ealcaneum  or 
4rae  molars,  and  Piphfflja,  with  a  short  ealcaneum  and  with 
«  single  rudimentary  molar  on  each  side, — restricted  to 
Cemtml  and  South  America.  Demodut  nfiu,  the  commoner 
ipeeiM,  is  a  little  la^er  thas  the  Noctule  Bat  of  Europe, 
and  i^ndant  in  certain  parts  of  South  America,  where  it 
is  very  troublesome  owing  to  its  attacks  upon  domestic 
anlmau,  sucking  their  blood  and  often  leaving  them  much 
weakened  from  rq^ted  bleedings.  See  Vampieb. 

Fossil  Chiboptkra. 

Fossil  remains  of  Chiropfera  extend  as  far  back  as  the 
Upper  Eocene  of  EuToi>e  and  America,  if,  indeed,  the  beds 
in  which  they  have  been  found  are  rightly  considered  as 
belonging  to  that  age.  Of  those  Vapentgo  (Nyctitherivm) 
paruktuU,  described  by  Cnvior  from  the  gypsum  of  Uont- 
martre,  is  very  like  a  small  spt^imen  of  the  widely-dis- 
tributed V.  Merotinua :  V.  velox  and  priMciu  of  the  same  sub- 
section, and  ifyetUerfM  wrerimui,  have  been  eharacterixed  by 
llanh  from  the  Eocene  of  the  United  States,  KniVermertUto 
moHoti,  Pictet,  from  that  of  Switzerland.  IV>m  the  Quercy 
lacustrine  deposits  comes  Shinolophut  aiUiquus,  Filhol,  but 
theae  are  very  doubtfully  of  Eocene  age.  Palmmycterii 
(allied  to  BMnotopho),  with  P.  robtului,  Vetpenigo,  with  V. 
moctiUoidet  and  murinoukt,  VertpertiUo,  with  V.  aquauia,  prm- 
eox,  and  inn^nu,  have  been  found  in  Miocene  beds  of  France 
and  Germany.  Pliocene  bone  caves  have  also  yielded  re- 
mains, in  all  case«  closely  allied  to  species  now  inhabiting 
the  same  cooutriea.  All  these  forms,  however,  exhibit  as 
much  specialization  in  their  general  structure  as  any  ex- 
isting species  of  the  same  families,  indicating  (if  the  age 
MBlgned  to  the  deposits  can  be  trusted)  that  the  fint  appear- 
ance of  Chintpiwa  most  be  referred  to  a  very  remote  period. 

BIbUoonmhu  of  CMroplem.~Q.  E.  Dobson,  Os/eUogue  of  (he  CMrop- 
ttn  in  ae  CoBtOion  i^Ott  BrUiMh  Mtueum,  1»78,  including  deicrlp- 
Oons  of  all  the  species  of  BsUthen  known ;  subsequent  papers  by 
the  wme  author  In  Rep.  BrU.  Anoe.  Adv.  Sdttice,  Proe.  Zool.  Soc., 
Ann.  Mae-  tfoL  BitL,  and  Buflet  Snc.  ZooL  <U  France,  by  Peters  in 
Jfmattb.  Akad.  Wiuemeh.  Bertin,  and  by  Oldfleld  Thomas  and  J. 
SonUy  In  Ann.  Mag.  NaL  HM.;  H,  A.  Robin.  Rec/urehea  Analo- 
wd^mrla  J/^[i»mi/»re>d<r  Ordrede*  CMroptirM,  Paris,  1881. 

Order  RODENTTA. 

Terrestrial,  rarely  arboreal  or  natatorial,  diphyodont 
placental  mammals  of  small  size ;  with  plantigiude  or 
Hemiplantigrade,  generally  pentadact^'Ie,  unguiculate, 
rarely  subungulat*,  feet:  with  davicles  (aomeumes 
imperfect  or  rudimentary) ;  with  never  more  than  two 
iDCiBora  in  the  mandible,  and  without  canines. 

The  upper  incisors  resemble  the  lower  in  growing 
uninterruptedly  from  |>0T8iatent  i)ulpB,  and  (except  in 
lioffOTrtorpAa)  agree  with  them  in  number;  the  pre- 
mouuB  and  molars  are  rooted  or  rootlessj  with  tubercu- 
feted  or  laminated  orowns,  and  arranged  m  an  uubrdun 


series :  the  orbits  are  not  circumscribed  by  bone ;  the 
mandibular  condyle  is  antero- posteriorly  elongated ; 
the  intestine  (except  in  Myoxldce)  baa  a  large  csecum ; 
the  testes  are  inguinal  or  abdominal ;  the  uterus  is 
two-homed,  the  comua  opening  separately  into  the 
vagina  or  uniting  to  form  a  corpus  uteri ;  the  placenta 
is  dtscoidd  and  decaduate;  and  the  smooth  cerebral 
hemispheres  do  not  eztepd  badcwards  so  as  to  cover 
any  part  of  the  cerebellum. 

The  Rodents  form  a  very  compact  order,  readily  dis- 
tinguished by  their  large  chisel-shaped  mcisors,  and 
by  the  absence  of  canines.  They  include  by  far  the 
greatest  number  of  species  (over  900),  and  have  the 
widest  distribution,  of  any  of  the  orders  of  terrestrial 
mammals,  being  in  fact  cosmopolitan,  although  more 
abundant  in  some  parts,  as  in  South  America,  which 
ma^  be  considered  their  headquarters,  than  in  others, 
as  in  Australasia  and  Madagascar,  where  representa- 
tives of  a  few  genera  of  one  family  {Muridae)  only  are 
found,  thus  contrasting  remarkably  with  the  /nwefw- 
ora,  which  constitute  at  least  half  the  mammalian 
fauna  of  Madaj^ascar,  but  are  without  living  represen- 
tatives in  South  America. 

If,  as  we  have  seen,  the  term  entomophagous  is 
applicable  to  most  Insectivora,  much  more  so,  on  the 
other  hand,  may  the  species  of  this  great  order  be  de- 
fined as  phytophagous,  and  this  uniformity  in  their 
food  and  m  the  mode  of  obtaining  it,  namely,  by  gnaw- 
ing, has  evidently  led  to  such  corresponding  general 
uniformity  in  structure,  which  ia  observable  throughout 
the  species,  that  with  difficulty  we  obtain  characters 
aufficiently  salient  for  dividing  them  into  genera  and 
famiUea.  Although,  like  the  Jmeetivom,  they  present 
much  divetnty  of  uabit, — some  being  arboreal,  as  the 
Squirrels,  many  species  of  which  ore  povided  with 
cutaneous  parachutes  on  which  they  glide  from  tree  to 
tree ;  some  cursorial,  as  the  Hares ;  some  agile  jump- 
ers, as  the  Jerboas ;  some  fossorial,  as  the  great  Mole- 
Rata ;  and  some  natatorial,  as  the  Beavers  and 
Water- RatSj — yet  we  do  not  find  corresponding  struo- 
tural  modifications  comparable  with  those  noiioed  in 
that  order. 


Fio.  89.— Side  View  of  Sinill  of  Cape  Jumping  Hare  {PedeUt  eaj^y. 
X  1.  PMx,  premazlUa ;  Mx,  maiHla ;  Ma,  malar :  Pr.  frontal ; 
L,  lacbrymal;  Pa,  parietal:  /Ai,nasal;  Sg, squamosal ;  2V, 
trmpanic;  BtO,  exocelpltal;  AS,  alisptaenoldi  03.  orblto- 
sphenold ;  Per,  mastoid  bulla.  Flower,  (MeoL  MammaL 

The  Rodent  skull  is  characterized  by  the  great  size 
of  the  promaxiUary  bones,  which  comj)letel^  separate 
the  nasals  from  the  mazillaries.  by  the  invariable  pres- 
ence of  zygomatic  arches,  and  by  the  wide  unoccupied 
space  existing  between  the  ^veoli  of  the  incisors  and 
the  molar  teeth,  and  (except  in  Lapowmpha)  by  the 
an  tero- posterior^  elongated  glenoid  cavity.  Post- 
orbital  processes  of  the  nontalsexbt  only  in  the  Squir- 
rels, Marmots,  and  Hares ;  in  all  other  genera  they  are 
rudimentary  or  altogether  absent ;  the  sygoma  never 
sends  upwa^s  a  corresponding  process,  and  the  orbit 
in  all  is  fVeely  continuous  with  the  temporal  fossa;  the 
lachrymal  foramen  is  always  within  the  orbital  margin ; 
in  many  species  the  infVa-orbital  foramen  is  ver;  large 
(in  some  as  large  as  ^e  co^it),  and  transmits  part  of 
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the  masse ter  muscle ;  the  zygomatio  arch  is  rariously 
deT6lo)>ed,  and  the  position  w  the  ualar  in  it  is  u&ed.as 
«  distinguishing  character  for  grouping  the  families : 
the  nasals  are,  with  few  exceptions,  large,  and  extend 
far  forwards  the  parietals  are  moderate,  and  there  is 
genenlly  a  distinct  interparietal ;  the  palate  is  narrow 
from  before  baukwardsj—this  is  especially  pronounced 


Pio.  90.— 6kiill  ot  nydrix  eriitabi  Qdv.}.  t  temporal  miucle;  m, 
maaaetsr:  m',  portion  of  muaetertniumitted  mroagh  the  Infra- 
orbital foramen,  the  mperior  maxllUrr  nerve  paning  oatwarda 
between  It  and  the  maxillary  bone. 

in  the  Hares,  where  it  is  reduced  to  a  mere  bridge  be- 
tween the  premoliire, — in  others,  as  in  the  great  Rodent 
Moles  {Bath/erg i tux),  it  is  extremely  narrow  trans- 
versely, its  width  being  less  than  that  of  one  of  the 
molar  teeth ;  tympanic  uullaa  oaseis  arc  alwa>'s  present 
and  general^  lai|ra ;  in  some  genera,  as  in  the  Gcr- 
billes  (GeriiUiiuei  and  Jcrbuas  [Dipodina),  there  are 
snpplemcutal  mastoid  bullm  which  form  great  hemi- 
■pnerical  bony  swellings  at  tlio  back  of  the  skull  (see  fig. 

Per) ;  in  these  j^enera,  and  in  the  true  Hares,  the 
neatus  auditoriua  is  tubular  and  directed  upwards 
and  backwards.  The  mandible  is  characterized  by  its 
abruptly  narrowed  and  rounded  symphysial  part  sup- 
|M>rtinfr  the  pair  of  larf^  incisors,  as  well  as  by  the 
Rnall  size  of  the  ooronoid  process  and  great  develop- 
ment of  the  angidar  portion. 

The  dental  formula  vanes  from  i \,  c  8,  |,  m  }, 
(total  28)  in  the  Hares  and  Rabbits  to  i  f,  c  },  ran  I, 
m  I  (total  12)  in  the  Australian  Water  Rats;  but  m 
the  vast  majority  of  the  species  it  presents  striking 
tmifotmity,  and  may  be  set  down  typically  as  t  c  g, 
jm  ^  or  §,  m  J.  In  LaffomorpJia  only  are  there  more 
than  a  single  pair  of  incisors,  and  in  them  the  addi- 
tional pair  are  small  and  placed  quit«  behind  the  mid- 
dle pair,'  and  in  this  group  alone  does  the  enamel 
e:itend  even  partially  to  the  back  of  the  tooth;  in 
all  others  it  is  restricted  to  its  front  surface,  and 
so,  by  the  faster  wearing  away  of  the  softer  struc- 
tures behind,  a  chiacl-shapcd  edge  is  always  miun- 
tained.  Both  the  upper  and  lower  incisors  are  regu- 
larly curved,  theupperslightljr  more  so  than  the  lower, 
and,  their  growth  boing  continuous,  should  anythin|[ 
prevent  the  nonnal  attrition  by  which  their  length  is 
regulated,  as  by  the  loss  of  one  of  them,  or  by  dis- 
pnoement  owing  to  a  broken  jaw  or  other  cause,  the 
unomMsed  unused  incisor  may  gradually  curve  upon 
itseu  until  a  complete  circle  or  more  has  been  formed, 
the  tooth,  perhaps,  passing  during  its  growth  through 
some  part  of  the  animal's  bead.  The  molar  teeth  may 
be  rooted  or  rootless,  tubcrculatcd  or  laminated ;  and 
this  diversity  of  structure  may  be  noticed  even  in  the 
same  family.  When  there  arc  more  than  throe  back 
t«eth  those  which  precede  the  last  three  have  succeeded 
milk  teeth,  arid  must  therefore  be  considered  premo- 
lars. In  some  species,  as  in  the  Aj{outis  (Das^proe- 
tileeU  the  milk  teeth  an  long  retained,  while  m  the 
aUiea-Garies  (Oevm/tr),  they  are  shed  before  birth. 

>  ProfeMor  Unxley  remarkB  (Proe.  Zoot.  8oe.,  1800,  p.6U) "  The 
duddnous  molan  and  the  posterior  deetduooa  upper  Inclaon  of 
Uie  Kabbit  hare  lung  been  known.  But  I  have  raoentljr  Anind 
that  uDb*>m  Rabbiu  poi«eH,  lo  addltlon.two  anterior  upper  and 
two  lower  deddooua  Inclson.  Both  ate  olmple  cooleal  teeth,  the 
MKs  of  whleta  are  merelv  Imbedclcd  in  the  gam.  The  upper  li 
not  more  than  0D»-hiuidredtb  of  an  Ineh  long,  the  lower  rather 
lacgtt" 


There  are  generally  nineteen  dorso'lumbar  vertcbns 
(13  ihonuuc  and  6  lumbar),  and  their  forms  vary  in  the 
different  genera ;  in  the  cursorial  and  leaping  speuiea 
the  lumbar  transverse  processes  are  generally  very 
long,  and  in  the  Hares  there  are  large  compressed 
hyi>apoph}^ses.  The  caudal  vertebras  exhibit  as  much 
variety  as  in  Insectivora^  from  their  nidimenta^  con- 
dition in  the  Guinea-Pig  to  their  great  size  in  the 
Jumping  Hares  and  prehensile-tailed  Porcupines.  The 
Bcaptula  IS  usually  narrow,  with  a  loni;  acromion ;  the 
clavicles  may  ue  alto^ther  absent  or  un perfect,  as  in 
the  Porcupines,  Cavies.  and  Hares,  but  inmost  spedei 
they  are  well-developed :  the  humerus  has  no^  supra- 
condylar foramen,  and  the  forearm  bones  are  distinct ; 
in  most  species  the  man  us  has  five  digits  with  pha- 
langes normally  developed,  the  pollcx  rarolv  rudimen- 
tary or  absent  In  contrast  to  the  normal  conHition 
of  the  pelvis  in  Insecttvora,  we  find  here  largely  de- 
veloped ischiatio  and  pubic  bones,  with  a  .long  usuaUy 
osseous  symphysis;  tne  femur  varies  considerably  in 
iurm,  and  there  is  generally  a  well-defined  third  tro* 
chanter:  in  the  Sdurine  and  H/stricane  Rodents  the 
titna  and  fibula  are  distinct,  but  m  the  Rats  and  other 
Murines,  and  in  Uie  Hues,  these  bones  are  united, 
often  high  up ;  the  pes  is  much  more  variable  thui 


Fia.  Bl.— Vertical  and  Longitudinal  Section  thronsh  flknll  oi 
Outor  fiber,  ehowlng  tbe  cerebral  caTl»,  tbegrMtlr-developed 
turbinol  lamellse,  the  mode  of  Implantation  of  tbe  large  oyer- 

.  growing,  chisel-edged  inci«or,  and  the  curved  tooUeai  molan. 

the  manusj  the  digits  varjring  in  number  from  five,  as 
in  the  Squirrels  and  Rats,  to  four,  as  in  the  Hares,  or 
even  three,  as  in  the  Capybara,  Viscacha,  and  Agouti ; 
in  the  JXpodidae  the  metatarsals  are  ^^tly  elongated, 
and  in  some  of  the  species,  as  in  the  JerbcAS,  thety  are 
ankrloBod  tl^ther. 

The  mouth  is  divided  into  two  cavities  oonunnnicatiiig 
by  a  constricted  orifice,  an  anterior  containing  the  large 
incisors  and  a  poBterior  in  which  the  molars  are  placed, 
the  hairy  integument  of  the  face  being  continued 
inwards  behind  the  ininsors.  This  evidently  prevents 
substanoes  not  intended  for  food  fitting  into  the  mouth, 
as  when  the  animal  is  engaged  m  gnawing;  through  an 
obstacle.  In  the  Hares  and  Pacas  the  inside  of  the 
cheeks  is  hairy,  and  in  some  species,  as  in  the  Pouched 
Rate  and  Hamsters,  there  are  large  internal  cheek 
pouches  lined  with  the  hairy  integument,  wluch  opw 
near  the  angles  of  the  mouth  and  extend  backwards 
behind  the  ears;  in  tbe  New-World  Pouched  Btia 

iGeomyidac)  the  pouches  open  externally  on  the  cheeks, 
'he  tongue  |)rc8ent8  little  of  that  variability  in  Iw^gth 
observable  in  the  preceding  orders ;  it  b  characleruti- 
cally  short  and  compressed,  with  an  obtuse  apex  never 
protruded  beyond  the  incisors ;  in  most  species  there 
are,  as  in  Inuctivora,  three  papilUe  circumvallatsa  at 
the  base ;  and  the  apical  portion  is  generally  covered 
with  small  filiform  napilUe,  some  of  which  in  the  Por- 
cupines (By$iriz\\)Cttom%  n«atly  enlarged,  forming 
toothed  spines.  The  stomach  varies  in  form  from  the 
simple  oval  sac  of  the  Squirrel  to  the  complex  rumi- 
nont-like  organ  of  the  Lraaming.  In  ^e  Water-Vcte 
{Atvicol  amphibiug)  and  in  the  AgouU  {Deuyproeta 
affouti)  it  is  strongly  constricted  between  the  a»sophft- 
gus  and  pylorus ;  in  the  common  Dormouse  the  oeso- 
phagus immediately  before  entering  the  stomach  i» 
much  dilated,  funning  a  large  egg-shaped  sac  witk 
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thickened  glandular  walls,  and  in  some  other  specieg, 
as  in  Lophiomyit  imhausi  and  in  the  Beaver,  glandti' 
Ur  msBKB  are  attached  to  and  open  into  the  cardiac  or 

pyloric  pouches.  All  Rodents,  vith  the  exception  only 
of  the  species  of  Dormioe  {Myoxidai)  have  a  caecum, 
oflen  of  great  length  and  sacculated,  as  in  the  Hares, 
Water- Voles,  and  Poroupinee,  and  the  long  colon  is  in 
•ome,  as  in  the  Hamster  and  Water-Voie,  spirall; 
twisted  upon  itself  near  its  commencement.  The  lirer 
is  ty^icady  divided  in  all,  hut  the  lobes  are  variously 
flubdividea  in  the  different  species  (in  Capromyt  they 
are  divided  into  minute  lobiues) ;  and  the  gall-bladder, 
thongh  present  in  most,  is  absent  in  a  few.  In  most 
■pecies,  as  in  man;^  iHaectwora,  the  penis  (which  is  gen- 
erally provided  with  a  bone)  may  be  more  or  less  oom- 
pletcly  retracted  within  the  fold  of  integument  sur- 
roundtng  the  anus,  and  lie  curved  backwards  npon  it- 
self under  cover  of  the  integument,  or  it  may  be  car- 
ried forward  some  distance  in  front  of  the  anal  onfioe, 
from  which  in  the  breeding  season,  as  in  the  Voles 
and  Marmots,  the  prominent  testicular  mass  separates 
it  The  testes  in  the  rut  form  projections  in  the  groins, 
but  (except  in  Lagomorphaf^o  not  completely  leave 
the  cavitjr  of  the  Bbdomen.  Prostatic  glands  and,  ex- 
cept io  Lagomorplux,  Teaiculseseminalesare  present  in 
alL  The  uterus  may  be  double,  each  division  opening 
by  a  separate  ob  uieri  into  a  common  vagina,  a.i  in 
Xitporiact,  Sduridoe  and  Ilydrochcenu^  or  two-homed, 
as  in  most  species.  The  mammary  teats  vary  in  num- 
ber from  the  single  abdominal  pair  of  the  Guinea- l^ig 
to  the  six  thoracico- abdominal  paim  in  the  Rats.  In 
the  Octodmtidae  the  teats  are  placed  high  up  on  the 
■ides  of  the  body. 

The  peculiar  odor  evolved  by  many  Rodents  is  due, 
as  in  the  huectivora,  to  the  secretions  of  special  glands, 
which  may  open  into  the  prepuce,  as  in  i/uj,  Arvicula. 
Cricetuti  etc,  or  into  the  rectum,  as  in  Arctomys  and 
AvlacoauMy  or  into  the  passage  common  to  both,  as  in 
the  Beaver,  or  into  pouches  opening  near  the  anus,  aa 
in  the  Hare,  Agouti,  and  Jerboa. 

The  integument  is  generally  thin,  and  the  pannicu- 
lus  camosus  rarely  much  developed.  The  fur  varies 
exoeedinglv  in  character, — in  some  very  fine  and  soil, 
as  in  the  Chinchillas  and  Hares,  in  others  more  or  less 
replaced  by  spines  on  the  upper  surface,  as  in  the 
Spiny  Rats  and  Porcupines;  in  several  genera,  as  in 
jteruM,  Acomyn^  Plntacanthomys,  Echio(hn'x,  Lon- 
ehera  and  JEcJttnomys,  the  spines  are  fifttened.  Id 
the  muscular  structures  the  chief  peculiarities  are  no- 
tioeable  in  the  comparatively  small  size  of  the  tempo- 
ralmuscles,  generally  so  largely  developed  in  limectivora, 
and  in  the  great  double  masseters,  which  are  the  prin- 
cipal agents  in  gnawing ;  the  digastrics  also  are  remark- 
aUe  for  their  well-denned  central  tcnJun,  an<l  in  many 
■pecies  their  anterior  bellies  are  united  between  the  man- 
dibnlar  rami ;  the  cleidomastoid  generally  arises  from 
the  basi -occipital,  and  the  |>ectorans  m^or  is  connected 
with  the  latissimus  dorsi ;  in  the  Porcupines  and  Hares 
the  tendons  of  the  flexor  digitorum  longus  and  flexor 
hallucis  longus  are  connected  in  the  foot,  while  in  the 
Rats  and  Squirrels  they  are  separate,  and  the  flexor 
digitorum  longus  is  generally  inserted  into  the  hallu- 
ceal  metatarsal.  (See  Dobson,  Joum.  Anat.  Phys., 
vol  iviL) 

SuBOSDiEH  I.   BODENTIA  aiMPLICJDENTATA. 

BodentB  with  two  Inoisots  only  in  the  upperjaw,  having 
their  enainel  cflafloed  totheirfront  Burrnces.  The  mcisive 
foramina  are  iiiwlerate  and  distiucC;  tlie  flhnla  does  not 
articulate  with  the  oa  calcii ;  and  the  toetefl  are  abdominal, 
and  deacend  periodically  only  into  the  iat;uinal  oau&t. 

Section  I.  Sciobouobpha. 

Zygomatic  arch  slender,  chiefly  formed  by  the  malar, 
which  in  not  supported  by  along  maxillary  process  extend- 
ing backwards  beneath  it;  post-orbital  processes  prosi-tit  or 
-.<h<ient ;  Infra-orhital  openinft  small  (except  la  Awmahinu) ; 
mandible  with  the  angular  part  arising  from  the  inferior 


sarfuceorthe  bony  socket  af  the  lower  incisor;  clavicloi 
wull-derelopcd ;  fibuU  didtiacC. 


FlO.  92. — Skull  ii(  Arvlauiift  liiQntxx. 

Arboreal  EodcntA,  liiiving'  tlinir  limtia  connecttd  by  a 
CUlancooa  Gipuuairtu  9upporti-d  li^  n  curtilaninoua  pronw 
Uirifting  Cruui  the  olecninou  ;  witii  a  Intig  liairj  tail  Khvid^ 
1ar^u  ^~'H.le>d  no  iC«  iiircrior  Surfai;a  Di;ar  its  rouCiB  ;  witli  six- 
t(.'itii  |>aii«  of  liijS,  dlid  WLtliout  paal-orbitul  proceasaa  of  tLe< 
rrifiLtdli  ;  pm  \  \  liLulA.r»  not  tiLbeii:ulute,  with  trausrwH 
t^ijumail  folds.  Ethia^iiin. 


fici  93. — Arnmalumt/ulffmi {svAuCe<l\.  .KhliiUt  JVoc.  Iiirf..'jl>c.,lB7H 

AnomtiUrua,  with  iJj  Hyo  sprcicB  fifni  Wt^i  Africa,  hIom 
ripnsi^ntfl  tliC  faniLly.  Tlie  jMi  uJiur  ^'ikudiil  s<.nli-)!i,  nhjch 
evidt^iitly  a£9!.it  tlie  aiiitriiil  in  '  UDLliiiii:.  nnd  tlit.-  [kksiiiiid 
of  tlic  rartiluifLnou.'i  fiip[;ufrt  l  i  ihn  ^umehuit!,  tta  wail 
bUowii  la  tLeubove  wood  cut  tH^'.  H'il. 

Family  2.  Scivuidm 

Ar)<nrDB,lor  t«rreHtriHl  Eodenc^r  ^itb  cylindrical  !haii7 
t«ita,  w  illinMl  flinlee,  iiiiii  with  twelve  or  thirteull  [Miira  at 
ril>a.  -Skull  Willi  dislinr:  posl^ortiiciil  pr'K^MCa ;  itifra-or- 
bitul  opi'uiiii^  Small ;  f'tiLitrt  iToad  ;  pm 'i  \  fitst  uppt-r  pro- 
UKilar  vnry  BiiUill  or  ilt-i  iiliitiUB  ;  jiidLufs  nifiled,  tuburunUr. 

Su.lffamilj'  1.  Balurlrw.— Incisora  comprcwed,  foruiileo- 
di^^r,  tnil  liin^  mi'l  hairviTnie  Bquirrt^lel.  Cosmopolitan 
lexcluiliui;;  Aii^iirulinit  n  tiK'Ti  i. 

There  urn  fmr  ^kiu  tu.  J'f-rtiiuyt—yna\t$  united  by  a  cu- 
taneous ejfiinsiHD  frirriiire  lipnnichute.  the  ^tipitortinj;  «ar- 
tilai;c  oT  wliich  sTl^i^lp^  frutn  (lie  cmi^js.— iiicl^itt'ffl  the 
F'lying 'S<jiiirrelHnif  hotli  Iicrnispberes,  .'>'i'iiiriiJi,  with  Bi'irv 
ihiiQ  t'igiity  sjwciM,  'lumpriRes  tha  tpq,e  Trrp  Squirrel*.  To 
this  group  also  belong  the  Short-eared  Squirrela  of  tlw 
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mtaan  Xtnuukd  Jhmlaa;  the  flnt-DUQed,  dUUngniahed 
ham  Betmnu  hy  powcMtng  ooij  two  pain  of  mammary  twtn. 

the  oompuaUTely  short  t&il,  and  by  the  Air  being  mixed 
With  flattened  spiuee,  inoladeaa  few  African  apeciee  which 
live  la  borroWB ;  Tamiat,  ■marated  b7  the  presence  of  large 
internal  oheek-poocbea,  Inuodea  the  well-known  Oroanil 
Sqairrels  of  North  America,  of  which  one  ^teciee  ( T.  aaiati- 
«w)  extend*  into  North  Europe  and  Aaia.   See  Squibhsl. 

SabfUoily  2.  Arotomylnw. — Inolaon  not  oompreased ; 
Atrmitoat;  tailahort  (Marmots).  Palnarctio  and  Nearo- 
tic. 

SbwwiopkSut,  dictingaished  by  its  luge  cheek-poncbea 
«nd  by  the  abwnce  or  rodimentary  condition  of  the  pcdlex 
«Iiiw,  reaembles  Tamiat  in  the  alender  form  of  &e  body,  and 
connects  theUarmots  with  the  tme  Sqairrela.  The  distri- 
bution and  habits  of  the  species  are  similar  to  thoee  of  Zia- 
miiM.  Ofiumj/t,  with  shallow  cheek-pouches,  long  pollex 
«law  and  stent  form,  tnclndes  the  well-known  Prairie  Dogs 
peculiar  to  North  Xmerica,  which  live  together  in  large  com- 
manities,  inhabiting  bnrrowi  which  they  excavate  at  short 
Stances  apart ;  they  feed  on  the  bnffiUo-gxass  which  covers 
the  plains.  The  small  borrowing  Owl  (AtJuiu  emnaUarid) 
«nd  the  Battleenake  are  olten  fonnd  inhabiting  their  bor- 
rows, the  former  probably  avatling  itself  of  the  convenient 
'Of  a  ready-made  habitation,  the  latter  coming  there  to  feed 
<tn  the  yoong  Marmots.  AreUmt$,  diatingnished  by  its 
rudimentary  pollex,  inclades  the  tme  Marmots.   See  Maa- 

MOT. 

Asitty  3.    HaPLO  DONTIDi. 

Terrestrial  Bodents,  dlstingnished  from  8ti»ridm  by  the 
abscmce  of  post^rbital  processes,  the  depressed  form  of  the 
-skall,  and  the  rootless  molars.  Premolars  {,  the  flratnpper 
one  small. 

Saplotloii,  with  H.  TufuM,  from  North  America  west  of  the 
fiocky  Honntains,  alone  represents  the  family.  Thehabita 
of  the  single  speoles  are  similar  to  those  of  the  Prairie  Dog. 

Jbnily  4.  CanouDX. 

Natatorial  Bodents,  with  massive  skalls,  witboat  post-or- 
bital processes,  with  mandibular  an);lo  ronndud,  and  with 
•emi-rooted  or  rootless  molaia  with  re-euteriug  enamel 
folds ;  pm  \. 

Guter,  with  one  species  only,  C.  fiber,  the  Beaver  of  the 
Doribem parts  of  Aaia,  Europe,  and  America.  The  nppor 
molan  are  subequal,  each  wiLh  ono  internal  and  two  exter* 
nat  enamel  folds;  the  stomach  baa  a  large  glandular  maaa 
•ituiited  to  the  right  of  the  caeophageal  oriflce ;  theaoal  and 
orethro-genital  orifices  open  within  a  common  cloaca:  the 
(ail  is  broad,  horizontally  flattened,  and  naked;  and  the 
hind  feet  are  webbed.  See  Beavbx. 

Section  n.  Mtomospha. 

Zygomatic  arch  sleader,  the  malar  ranly  extending  &r 
forwards,  and  nsnally  supported  below  by  the  long  sygo- 


rn.%L.-SkJs31ot Fiber tSbdhtCM.  Natondslae. 


made  process  of  the  maxillary ;  no  post-orbital  processes: 
InfiB-orbital  opening  variable;  mandible  wiih  the  anfmlar 
fart  arising  from  the  inferior  surface  of  the  bony  socket  of 
(he  lower  incisor  (except  in  £atAy«rytnji]  ^  clavicles  well- 
developed  (except  in  Lophitmy) ;  tibia  and  flbnla  united. 

FamUy  1.  Mtoxida 

Aiboreal  Bodents,  with  long  hairy  talis,  large  eyes  and  1 
«pni,  and   short  fore  limbs.    The  inteatine  ia  withoat  a ' 


'  cfficaig  ;  the  sknll  has  contracted  frontalA;  tbe  iafra-arbltsJ 

I'uram^}!]  ia  )iiu4enit«,  high,  aod  iiiirrow ;  and  the  tuaudibla 
lius  a  Joug  aud  flleii^er  coroudd  iiroceas.  ^  \  i  molan 
rtiotud,  witli  transvcrae  enamel  plu.t«fl.   Falsarctic  and 

ICtbiopiaD. 

Then)  are  foar  gencni :— ifjwrM,  with  AT.  glit  of  Ehiropa^ 
witii  buabj,  disticbvua  tail,  simple  acomach,  uad  larf^ 
niolara  with  w^ll-markod  eTiamel  folds;  Mi\»Cftrdin\a,  with 
Jf.  liveilanariut^Xh^  common  Dormouse,  distiu^uiahed  by  thS' 
Q'HinLriral  bushy  tsU  and  tliirkt'Ticd  grlamlTiUrwallsof  tha 
canlifti!  oitreijyity  of  thti  ajtajphiicus;  Eiivmxn,  Willi  about 
six  BpLfCJcs,  nitli  tulVd  and  diiflichous  tail,  simple  Bt'iuiuch 
and  amallcr  molar  ivtth  with  c^tJCHve  crowns  and  CaiiLtly 
marked  tiuuijit!!  folilfi;  and  GrapMnrnt.  with  two  species, 
witb  almrt  lyliadricul  UiiL  emlitig  in  a  pencil  of  h&\n,  and 
very  amrtll  DiolurB  aluiost  without  tmce  of  enaiiiE."!  folds. 
Tti9  Dorniicn  lorm  a  very  DUtural  iamily,  distiuniuiatiod 
from  all  iitbor  Eudeutaby  tiio  absence  of  aascuin.  In  tlieir 
liBtiitH  auij  farmsi  tbty  evidently  dose [7 approach  the  fiq.nii^ 
rels, 

FamHy  2.  LoraiouYiDA 

Arboreal  Ilai!|t!uts,  with  rudiniuutary  clavicles  and  rooted 
tnbcTculaln  molars.  Pr^iiiiiUra  uono.  Skull  murine  in 
fcinu.  but  the  tviuporril  foasii!  arc  completely  arched  over  by 
til  in  plat^B  amiujj;  frvm  tlio  temporal  ridge  aud  malaiboaau 
luteatiuo  wit'i  a  small  cecum. 


FCQ.  9&.—I/»pkiomyi  imKauei  ^rctJiiceilJ.  A.  Mll&e-Bdwat^ 


Isphiomy^.  with  L.tm^^nsi  {fig.  ^B).,  alone  rcprcsenta  the 
family.  This  very  t'llrnwlintiry  spwica  fmni  northeast 
Afrii'a  dlUVra  rmmalt  otlu-r  IMcntft  in  the  pwuMar  rtadu- 
l;ltt'!  pl:ttG8  wliitll  fovc.T  llie  tvUMHiml  ffissm,  ftiiil  fioiii  all 
thtj  >ijii.'f'it'3  of  lliii  Wlii^i  ii)  the  rudimentary  i-tjiiililiiiii  of 
llif  tliiVic'lf»S  tA  wcU  H*  in  tlie  poswsBinri  nf  an  oi'iMwfale 
bal!iL!C.  Tlie  hnir  is  viry  ir-j  uliar  in  strULlurc,  atnl  fanug 
a  iti^t  nlniig  Hia  linL'k  atiiL  tail.  Kor  full  deacE'iL>iioii  A* 
MiJne-liiwwnis,  L  IisUtnt,  xxiv.  p.  Hi. 

Bodents  of  various  lial"',  but  iriiinTalt  v  terrratrinl ;  with 
conlraFli-d  I'rijiitAlB.  with  Jie  lower  mcjt  of  tlio  maxillary 
ajgiicuiitic  proco^  more  at  It^as  flutti:>ni'il  into  a  pi'Titeiiilicn- 
)ar  platni  ivitti  a  abort  Aiiilslcndonti^la^r,  goiieralty  r\.'(lucod 
to  a  EE)lint  iK'tweon  tlio  niaxiliiury  awA  squamosal  ]>ro^'i.-95<.'A ; 
with  I  ill  typical  fi)nji9)  a  liii:!i.  i-crp-jiLiliuuIur  in  I'm -orbital 
forami'ii,  wide  a^ovd  Aiid  uiirrow  iii^luiv ;  with  <'U'iiiprcsBed 
lower  iiicmra  and  rootcnl  ur  ruotlc-aa  mrihirs,  tubt'tcnlate 
or  with  unhjular  eiiimifl  IuMb.  I'nriuolftr^i  none  (ejwpt  in 
.*jmiNrAiii!«-r  i>oll(-i  rudi[u<.-]jt-;iry  ;  tail  gcti^niDy  SMb-mtked 
anil  swilj'- 

Tliia  larae  family  inrUnUs  more  than  onc-tliird  of  »1I 
thffi  slKMJiea  of  lEmlfTiia,  micI  ii  R'prcsf:iitM  by  lliirty-flvo 
liciipni  of  r(WiiJii.vpnfiuu.  flistributiim,  Thc-se  fall  iiitn  two 
siiL'tinna  (Mirri-^poinliija  to  tlio  riwtcd  or  rootlesa  coudlti»a 
of  tlia  moLra. 

Siilifamily  1.  SmUithlnse.  —  |.  «  1 ;  infra-orbital 
otM-iiiii^  Fiubtriuiiijiiilar,  widest  below;  incisivo  foramiutt 

l.irK- 

SirrnrJ^m,  wilh  mic  FtWH'ifs.     TtifKLt.  B  B^t-Uko  Kodcut  in- 
babitiag  uartlinirn  Asia  anJ  Kumpe. 
Subfamily  2.   Hydromylius.   M  \,  divided  Into  tnns- 
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Tflno  lobes;  infra-orbital  opening  crescentic,  scarcely  nar- 
Towed  above;  incieive  foramina  very  small. 

Hydromya,  with  two  species  from  AuBtruJia,  Tasmnnia, 
and  New  Guinea,  inclados  tbe  Watoi-Rats  of  tho  ADstralian 
region,  with  partially  webbed  tmvi.  Tliey  arediatinguishcd 
from  all  other  Bodeota  by  thu  sruall  number  of  their 
uolan. 

Subfamily  3.  Platacanthomyln».  — j)/  },  with  trans- 
rerselamiun;  fur  mixed  with  ilattuuud  spiuea;  taildonao- 
ly  liairy.  ' 

IHalacanthonyt,  witb  P.  lanurtu,  a  small  Dormoose-like 
•Itctiies  fromwoetcm  India,  iuhabiting  the  rocky  mountains 
of  Travail  core. 

Subfamily  4.  GerbillinaB, — InciBors  narrow,  molars  with 
trunaverse  laminte;  auditory  bulls  oasoe  usually  large; 
bind  limbs  eloiiguted;  tail  generally  long  and  hairy. 
Palnarctic,  Indian,  and  Ethiopian. 

QtrWlm,  with  nearly  fifty  species,  has  a  range  coexten- 
sive with  that  of  the  Dubfamlly.  Pachyaroiayt  is  distin- 
guished by  the  enormous  sii-«  of  the  auditory  bullra,  as  well 
as  by  the  short  fleshy  club-shaped  tail.  Myniromyi,  Olomya 
aud  Da«ymyiA\Scr  in  the  form  of  the  molars,  and  arercpre- 
sonti'd  by  a  few  species,  all  from  South  Africa. 

Sulifamily  5.  PhlfBomylnEB. — Incisors  broad,  molars 
with  transverse  lamine;  claws  large.  Indian. 

PMxomyt,  with  P.  cumiugii  from  the  Philippines,  and 
KrMtkia,  with  eight  species  widely  distributed  throughout 
the  ludian  Begiou.  The  latter  (distinguished  from  the 
former  genus  by  the  fhort,  subnaked,  scaly  tail)  inclades 
the  Ureat  Bandicoot  Rat  of  India  [N,  baiulicota). 

Subfamily  6.  DendromyUuB. — Incisors  convex  in  front, 
uolars  tuberculate;  ears  hairy;  claws  long,  Ethiopian. 

Three  genera,  Detidromyg,  Steatomys,  and  Loplmromyi,  in- 
clude several  species  of  small  Mouse-like  Bodcuts  with  tho 
^aliils  of  Dormice  generally,  though  some  burrow  in  com* 
flelda. 

Uabfamily  7.  CriceUneB. — Molars  tuberculate.  Large 
iotemal  cheek -pouches.    Paliearctic  aud  Ethiopian. 

Of  the  three  genera,  Criceltu,  Saccostomua,  and  Oricetomyi, 
tbe  last  is  diatitiguished  from  the  others  by  tho  grooved 
upper  incisors,  while  Baccoaiomua  is  separated  from  Oricetu* 
by  the  tubercles  of  tho  molar  teeth  being  arranged  in 
threes.  The  cheek-pouches  in  Oricftia  are  very  litrge,  and 
their  walls  are  connected  with  muftcleg  iirising  from  the 
lumbar  vertebne.  The  best-known  species  is  C.  frwneiUaritu. 
See  Hamsteb. 

Subfamily  8.  Murlnn  — Molars  tuberculato,  at  least  in 
youth.  Cheek-|iouche8  absent.  Tail  scaly,  more  or  less 
■aked.  Cosmopolitan. 

This  includes  tbe  typical  murine  forms,  divided  Into 
fifteen  genera  with  over  three  hundred  species,  of  which 
nearly  half,  however,  are  contained  in  the  genus  Una.  M. 
itamanut,  the  common  Gray  Bat,  and  3/.  mutenlM  (see 
HooBs)  are  fiunitiar  examples  which  have  been  introduced 
In  ships  into  almost  every  part  of  the  habitable  world.  In 
Aeomj/s  the  skull  and  teeth  are  as  in'iftu,  but  the  fur  is 
mixed  with  sharp  flattened  spines.  A.  dimidiatua  presents 
the  appearance  of  a  little  Hedgehog  when  its  spines  are 
erected;  it  inhabits  the  stony  deserts  of  Arabia  Petnea 
and  Palestine,  and  feeds  on  butbs.  Echiothrix,  Uromyt,  and 
Hapalotit,  the  latter  with  about  a  dozen  species,  are  limited 
to  the  Australian  region.  Brackytarsomya,  NesomyM,  Hallo- 
nyf,  and  Hppogeomyt,  each  with  one  or  two  species,  are 
pecaliar  to  Madaffascar,  where  they  alone  represent  the 
onler.  Drymomya,  Holocheilnt,  Ochcioilon,  and  Heapenmyi  are 
]?ew-World  genera,  the  last-name  '  including  many  species 
r^resentiug  tbe  Old-World  Mice,  nut  distinguished  by  tho 
indenting  enamel  folds  of  the  molars.  Of  tho  remaining 
genera,  ReUhrodm,  with  grooved  incisora,  includes  t#o  very 
remarkable  Sabbit-like  species,  one  inhabiting  Patagonia, 
the  other  Tierra  del  Foego. 

II.  Molart  Smi-Roottd  or  Rootltiu. 

Subfamily  9.  ArvlcoUnaB.— Molare  composed  of  tri- 
angular prisms  placed  alternately;  limbs  moderate;  tail 
m^erate  or  short,  hairy.    Palsarctio  and  Nearctic. 

Arvicola,  with  over  thirty  species,  includes  the  Voles,  of 
which  the  Field- Vole  (A.  agratu)  and  the  Water- Vole  (A. 
tmtphVnuM)  are  well-known  examples  (see  Vole).  Myodea, 
distinguished  by  the  hairy  foot-sole,  includes  two  Bpecics, 
ef  which  Jf.  lemmtu,  of  the  Scaudinavian  Peninsula,  is  re< 
markable  for  its  extraordinary  migrations  (see  Lemmino). 
Fiber  is  represented  by  a  single  large  species  F.  aibeihicua 
(see  flg.  iH),  the  Musk-Rat  or  Muivtuaah,  a  Bcaver-like 
Water-Bat  with  webbed  toes,  but  a  laterally  flattened  tail^ 
iuhabiting  the  tunks  of  rivers  and  lakes  in  North  America, 
and  constructing  dome-roofed  dwellings  like  those  of  the 
BeaTer;   it  is  much  hunted  for  its  fur. 


Subfamily  JO.  BiphnelmB.— Molara  as  in  AnieoUnm, 
form  cylindrical;  ear-conch  rudimentary;  limbs  and  tail 
very  short.  Paliearctic. 

EUobiiu,  with  short  claws,  connects  the  species  of  this 
subfamily  of  fossorial  Mole-like  Rodents  with  the.ilrvjcoZiius. 
SiphtmiM,  on  the  other  hand,  leads  to  the  next  fismily,  which 
includes  the  true  Mole-Rats ;  the  species,  which  chiefly  in- 
habit northern  Asia,  closely  resemble  the  Golden  Mole* 
(Chrytodiloria)  in  general  form  and  in  the  great  develop- 
ment of  the  claws  of  the  fore  feet  (compare  flg.  96  with  nk. 
C4,  p.  409j. 

FamUy  4.  Spalacidjc 

Rodent  Holes,  with  very  small  or  rudimentary  eyes  and 
car-conchs,  lan{e  claws,  and  short  or  rudimentary  tail, 
Eorm  cyliudrical.  Incisois  large;  molars  rooted,  with  re- 
entering enamel  folds ;  palate  narrow. 

Subfamily  1.  Spalaclnee.— Angularpartof themaodible 
arising  IVom  the  lower  edge  of  the  socket  of  the  lower 
iuciaor.    Palaearctic,  Indian,  and  Ethiopian. 

Spalax,  with  i3.  lyphlaa  of  southeast  Europe,  agrees  with 
the  insectivorous  Golden  Moles  in  tbe  complete  external 
absence  of  the  eye,  which  is  cover«d  l»y  the  hairy  skiuj 
showing  similar  adaptive  modiflcatiou  in  widely  removed 


Fig.  96.— SipAiwiM  annandU  (reduced).  A.  U line-Edwards, 

Mamti^f,  TiheL 

species.  In  KhixomyM,  including  several  species  from  Chinii^ 
Tibet,  Malay  Peninsula,  aud  oaslurn  Africa,  the  eye  is  very 
small. 

Subfamily  2.  BathyeigiDaa.— Angular  part  of  the  man- 
dible arising  from  the  side  of  the  socket  of  the  lower 
incisor.  Ethiopian. 

Be^yergui,  witb  B.  wtritituu,  the  Groat  Rodent-Mole, 
Inhabiting  the  sand-dnnes  along  tho  coust  in  the  vicinity 
of  tbe  C^pe  of  Good  Hope,  is  distinguished  chiefly  by  its 
grooved  incisois  from  the  other  S|Kx:ies  included  in  the 
genera  Qeorychiu  and  Sdiopiwhiui,  the  former  with  several, 
the  latter  witb  one  species,  and  difTuriug  from  i>oth  in  th» 
presence  of  two  or  three  premolars. 

family  6.  GEOMYID& 

Terrestrial  or  fossorial  Rodents,  with  large  cheek -poache* 
opening  on  tho  cheeks  outside  tho  month.  The  aquamosal 
bones  are  much  cxpauded,aud  the  miliars  extend  forwards 
to  thetachrymals.  Pm  molars rootvd  or  rootless.  Nearctic 
and  Neotropical. 

Subfamily  1.  Oeomylnae. — Incisora  broad ;  mastoid  not 
appearing  on  tbe  top  uf  tbe  skull;  eyes  small;  car-conch 
nidimentyy;  limbs  short,  subc^jual.  Fossorial. 

Gtomya  Tmrianm,  the  common  Poached  Bat  of  North 
America,  with  deepIy-groovc«l  incisors,  inhabits  the  plains 
of  the  Mississippi,  living  in  burrows  like  tbe  Mole.  Four 
other  species  from  the  Southern  States,  Mexico,  and  Central 
America  are  recognized.  Thomomyn  lulpoida,  with  plain 
incisors,  extends  all  over  Canada  and  North  America  west 
of  the  Bocky  Mountains. 

Subfamily  2.  EoteiomyfiUB. — Incisors  narrow ;  mastoid 
appearing  largely  on  the  top  of  the  skull ;  eyes  ai*i 
ears  moderate  or  large;  hind  limbs  and  tall  elongated. 
Terrestrial. 

Dipodomya  has  the  molars  rootless;  D.  phiUipai  is  the 
Kangaroo-Bat  of  the  desert  regions  east  of  the  Rocky 
Honntains.  Pfrojjnal Am*  and  /Irteromy*  havft  rooted  molars - 
the  latter  genus  is  distinguished  by  the  presence  of  flatteued 
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•pioM  imong  tiie  Ait,  with  ipeciM  extendlDg  into  Sooth 
AuerioL 

Ami/y  U.  DiPODiDiB. 

TemrtilAl  iMpioR  Rodents,  of  ileuder  form,  with  eloo- 

Ct«d  bind  limba.  The  iaciaora  are  comprasBed,  the  molan 
re  tnnarsrw  enfttuel  folds,  the  infrft-orbital  openinx  is 
roanded  and  vury  Urge,  the  malar  ascends  in  ttont  to  the 
lachiTiaal  in  a  flattoned  perpendicalar  plate  (see  fig.  68,  p. 
420),  and  the  mastoid  part  of  the  auditory  balla  is  wniiUIr 
groatly  developed. 

Subfamily  1.  ZapodlnM.— Uolan  rooted ;  ^rvloal  ver- 
tebna  free ;  metatarsals  separate ;  hind  feet  with  five  digits. 
Nearctic 

ZapuM  kutUoniuM,  the  American  Jumping-Monse,  extends 
«Ter  almost  the  whole  North-American  continent  from 
Labrador  to  Uezico. 

Sabfiunily  2.  DlpodliUB.— Molars  rooted ;  oerrieal  ver- 
t«bne  more  or  less  ankylosed;  metatanala  united;  hind 
feet  with  tiiree  functional  digits  only.  Paliearctlo  and 
Ethloj^an. 

This  Includes  the  true  Jerboas.  It  contsina  three  genera ; 
Diptu  with  three  toes,  and  Ataetam  and  Pttttfe«reomji$  with 
llve^  the  last-named  diBtingalsbed  by  the  total  absence  of 
premolars,  oompriaiug  many  species  extending  Arom  Siberia 
toKahia- 

SBh&milyS.  PedtttiliuB.— Molars  rootlea;  cervical  ver- 
(ebns  fr«e;  metatarsals  separate;  hind  feet  with  four 
^gits.  Ethiopian. 

FtdttM  eagvr,  the  <^pe  Jumping  Hare,  by  tar  the  largest 
•peclea  of  the  family,  extends  from  Moaambiqae  and  Angola 
to  the  Oape  of  Good  Hope.   See  Jkkboa,. 

Section  III.  HYSTBicoHOBPai.. 

Zygomatic  arch  stout ;  malar  not  supported  below  by  a 
«outinuation  of  the  maxillary  zygomatic  process ;  infra- 
orbital opening  large;  mandible  with  the  angular  part 


TiQ.  97.— fiknll  of  Hydmehanu  eapi/bara  (reduced). 

•rising  from  the  outer  sido  of  the  bony  socket  of  the  lower 
incisor;  claTicles  perfect  or  inipcrfMt;  fibula  distinct. 

FmUy  I.  OcTODONTiDA 

l^rreatriat,  rarely  fossorial  or  natatorial  Rodents,  with 
perfect  claviHes  and  long  incisive  foramina  extending  into 
the  maxillarivs.  Malar  with  an  inferior  angle ;  molars  with 
external  and  iDtnrnal  enaniel  folds;  mammary  teats  placed 
high  on  the  sides  of  the  Inxly. 

Bnb&mily  I.  CteDodactyllnsB.— Molars  semi-rooted; 
malar  as  in  Dipodvlm;  the  two  inner  toes  of  the  hind  feet 
with  a  homy  comb  and  ri^cid  briEtles.  Ethiopian. 

Ctautdact^ut  gHndi  and  Peciituitor  spekei,  both  from  North 
Africa,  alone  ruprosent  the  subfamily;  the  peculiar  comb- 
like inner  toes  are  osed  in  dnii«ing  the  soft  fur. 

Subfamily  2.  Ootodontloae.— Molara  somj-rootcd  or 
footless,  with  simple  enamel  folds ;  fur  soft.  Ethiopian  and 
Neotroplcml. 

There  are  six  genera,  induding  several  species  of  Rat- 
like Rodents.  Octodm  cwnini;ti,  common  in  Chili  and  Peru, 
about  the  sisa  of  a  Rat,  lives  like  Rabbits  in  large  oom- 
mnnities.  iVtroMju  typicut  is  the  only  African  repre- 
aentatlve. 

Snbbmily  3.  BchloniTlniB.— Molars  semi-rooted  or 
rooted,  with  deep,  carved  enamel  folds;  tar  more  or  less 
hanh,  oft^n  mixed  with  spines.  Neotropical  and  Ethiopian. 

An^icodui,  with  A.  twinderiaHiu,  the  Ground-Rat  of  west- 


am  Africa:  tiie  remalnlns  nine  genera  aie  all  NeotropioaL 
Of  theae  MyopoluTinu  indadei  Jf.  eomu,  about  S  feet  in 
length,  the  largest  species  of  the  family,  common  In  Booth 
America,  living  in  burrows  near  water,  and  feeding  on 
aqoatio  plants,  Oapnmyi  pUoridtM,  nearly  as  large,  is  i^bo- 
n»l  in  habiti^  and  inhabits  Cuba  and  Hayti,  where  It  is  the 
largest  indigenous  mammal ;  the  specie!  of  this  genua  an 
remarkable  for  the  manner  in  which  the  liver  u  divided 
into  minatelobolea.  TYtriruNjontta  edtum  is  peculiar  to  Hayti 
and  Jamaica,  and  in  the  latter  island  (bwidea  Bats  and 
Mice,  the  latter  probably  introduced)aDpearsto  be  the  only 
indlgenona  mammal.  In  LmcJi4re$  ana  Eehinomya  most  of 
the  spedes  have  the  fur  mixed  with  flattened  lanceolate 
spines. 

AsUly  2.  Hystbicida. 

Terrestrial  or  arboreal  Rodents,  of  stout  form,  with  sub- 
equal  limbs  and  more  or  less  spiny  integument.  Malar 
without  an  inferior  angle:  the  foetal  part  of  the  skull 
short  and  broad ;  molars  with  external  and  internal  enamel 
folds. 

Subfamily  I.  BpinsarllUB.— Molars  rooted ;  davldea 
perfect ;  soles  of  feet  tuberculated ;  teats  four ;  tail  generally 
prehensile.    Arboreal.    Nearutic  and  Neotropical. 

There  are  throe  genera,  iucluding  several  specieo.  Of 
these  £y«thtson  dorsatus,  the  Urson,  is  distributed  all  over 
the  forest  regionsof  North  America ;  Synetherea  (=CercolabM) 
^ekenrilU,  the  well-known  prehensile- tailed  Porcupine  of 
South  America  (flg.  98),  has  tho  wholo  upper  surface  of  the 
body  protected  by  long  white-tipped  spines;  ChmUmya  tuft- 
jpinonu  is  clothed  with  strong  wavy  bristles ;  in  the  last 
two  genera  the  feet  have  four  digits  only. 

Subfamily  2.  Hystrlcinee.— Molars  Bomi-root«d ;  clavi- 
cles imperfect ;  sules  of  the  feet  smooth :  toatasix;  tail  not 
prehensile.  Terrestrial.  Palnarctic,  Indian  and  Ethio- 
pian. 

ffjrsfWxerubita,  the  Common  Porcupineof  southern  Earopo 
and  northern  Africa,  is  typical  of  this  genus,  which  In- 


ctfiOe?  s'-'veral  otlior  ppr-'ii  s  from  tho  Indian  reifrion.  Tho 
8i>ircfl  iirvovUinOri*  EiL  i  liQ  mil  .''horLiinil  covered  with  ?pinea 
ami  *U'iitii;r  stnlkt  il  ■>i"'ii  htitiiIIs.  In  Alhrmrti  /'wioi^ifa.  of 
the  MiUny  I'i.-uin<!iilii  iho  Bpiiii'H  are  lljitttMied,  &ud  the  tall 
IS  ami  ^-iily,  w  ith  a  tul't  of  cuniprc8S<e<l  brietlce.  A 

cEoMly  Hlli''il  RpL'L'les,  A.  n/ricana,  iuhulnLtB  wtfiiem  Africa. 
See  PoKCUPi-VE. 

FiimilifS.  CQINCHILL10.C 

Terre^triiiL  Undents,  with  elongated  hind  Itaiha,  btuhj 
liiils,  VL-ry  AfiT:  fur.  anil  jtcrfiMrt  flaviclw,  Tho  malar  ia 
witlmiit  iin  iiiri^riiir  ntii-U^  and  txttmls  forwAnla  to  tha 
W'hryiiin.] :  LIlu  piUaiii  ia  coutractcul  iu  frbut  and  deeplr 
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aoMgltuto  behind ;  the  incison  are  t^^^at,  and  the  mol&n 
divided  b7  oontiuaooi  folds  Into  tnuureise  luninie.  Neo- 
teopiokl. 

This  imall  family  includes  only  throe  roecieL  divided 
iato  M  many  genera.  ChinehiUa  lani^era  and  Laff%ditm  p«r. 
•MMitM  are  restricted  to  the  alpine  zones  of  the  Andes  from 
the  nortbern  booudary  of  Pura  to  the  southem  parts  of 
Chili,  and  Lagetbmut  triAotUutj/lu*,  the  Vfacacha,  to  the 
pampas  from  the  Uruguay  river  to  the  fiio  Negro.  Id 
CkmekUla  the  fore  faet  have  five  and  the  hind  four 
digits,  the  tail  is  long  and  bushy,  and  the  auditory  bullae 
are  enormous,  appearing  on  the  top  of  the  skull ;  Lagtdium 
hm  fonr  digits  in  both  fore  and  hind  feet,  and  LagoatmkuM 
ttifee  only  In  the  hind  feet,  trbile  the  aoditoxy  bolln  wre 
Boob  imaller.  See  Chinchiijla. 

Frnffj/i.  Dabypbootidjl 

Terrestrial  Bodeutswith  subcqoal  limbs,  hoof-like  claws, 
short  or  obsolete  tail,  and  rudimentary  clavidoa.  Handibu- 
lar  maaeeterie  ridge  obsolete;  palate  broad;  incisors  Inne: 
nolan  Mml-rootod,  with  external  and  internal  euaiuci 
folds.  Neotropical. 

With  two  genera: — Ikuyproda,  including  several  specirs 
•f  slender-limbed,  subungnlato  Bodonts  with  three  hind 
toes,  inhabiting  Central  and  South  America,  oDe(Z).  triHiOa) 
extending  into  the  West-Indian  Islands;  and  CMogmya, 
with  five  hind  toee,  remarkable  for  the  oxtraorditmry 
devekmment  of  its  zygomatic  arches,  which  aro  onoruonaly 
CKpanded  vertically,  forming  groat  convex  bony  capsules 
€a  the  sides  of  the  fiuia,  enclosing  on  each  side  a  large 
eavity  lined  with  mucous  membrane  internally,  and  com- 
manicatiug  by  a  small  opening  with  the  mouth ;  C.  paea  is 
about  2  feet  long,  and,  like  the  species  of  Diugpro^a,  lives 
fsnsrally  in  the  forests  or  along  the  bonks  of  riven. 

Aaij^S.  DnCOHTIDA 

Terrestrial  Bodenta,  distinguished  from  Daayproetidm  by 
the  eleft  niqier  Up  and  rather  long  and  bushy  tail,  and  by 
the  presence  of  four  digits  in  the  fore  and  hind  feet.  The 
nanubriom  is  broad;  the  optic  foramina  are  confluent,  the 
tnelBon  broad  and  the  molars  rootless,  with  folds  dividing 
them  into  transvene  lobes. 

This  ftmil7  includes  but  a  single  species,  Dinomyt  bra- 
mtdiU,  known  only  fVom  a  single  specimen  obtained  in  Pern, 
which  resembles  OoBiogmj/a  piica  in  the  general  form  of  its 
body  and  in  slae.  It  is  regariied  by  Its  describer.  Professor 
Feter^^as  a  oonnecting  link  between  the  £amilifli  Octodon- 
Uim,  WmOmUm,  Daa^netidm,  and  Cavudm. 

Familff  &  Cavuda. 

Terrestrial  or  natatorial  Bodents,  with  short  incisors, 
strong  mandibular  masBcteric  ridges,  long  and  carved  par- 
oocipitals,  and  palate  contracted  in  front.  Fore  feet  with 
four  digits,  hind  feet  with  three ;  cUvicles  imperfect ;  mo- 
lars divided  by  enamel  folds  into  transveise  lobes ;  milk 
teeth  shed  before  birth.  Other  eharacters  as  in  DssKproefi- 
dm.  Neotropical. 

Oavia,  limbs  and  eus  short,  sobeqaal,  tail  none,  indodes 
several  species  widely  distributed  thmughniit  South  Ameri- 
ca extending  even  to  the  Straits  of  >Iii(:eUau,  from  one  of 
which  (C  aperta,  probably)  the  common  Uuinoa-Pig  is  de- 
rived. DoltcMotu  has  the  limbs  and  oars  long,  tail  very 
short,  with  D.patof^tea,  a  large  species,  nearly  3  feet  long, 
inhabiting  the  gravelly  plains  of  I'litagonia.  The  palate  is 
so  much  contracted  in  front  that  the  premolars  of  omrasite 
sides  touch  by  their  autero-intemal  edges.  Sj/droeheena, 
with  all  the  feet  fhlly  webbed,  also  Inclndes  a  single  spe- 
cies, which  Is  the  largest  of  living  Kodents.  The  skull  (fig. 
97)  is  distinguished,  not  only  by  Its  great  size,  but  also  by 
the  eoormoos  development  of  the  paroccipital  processes. 
See  Gaty  and  CaPTBAmA. 

SOBORDBR  n.   SODENTIA  DUPLICWENTATA. 

Bodents  with  fonr  iucisors  in  the  upper  jaw  (two  of  them 
very  small,  and  placed  directly  behiod  the  large  middle 
pair),  the  enamel  of  which  extends  roand  to  their  posterior : 
surfaces.  At  birth  there  are  six  of  these  incisors,  but  the 
outer  one  on  each  side  is  soon  lost.  The  incisive  foramina 
are  large  and  usually  confluent;  the  bony  palnte  is  very 
narrow  from  before  backwards ;  there  isnotnie  alispbenoid 
eanal ;  the  fibula  is  ankylosed  to  the  tibia,  and  articulates 
with  the  OS  calds ;  and  the  testos  are  permanently  exter- 


Section  IV.  Laoomokfqa. 
Charaeters  those  of  the  snborau. 


Asii^l.  LaaomriDA 

Terrestrial  Rodents,  with  complete  clavicles,  snbeqiia) 
limbs,  no  external  tail,  and  abort  ears.  Skull  depnssed, 
frontals  contracted  and  without  post-orbltal  processes  ;]m» 
t  or  } ;  molars  rootless,  with  transverse  enamel  folds.  Pal- 
GBBrctic  and  Nearctic. 

Lngomyt,  with  about  a  dozen  species  of  small  Quinea-Pig- 
like  animals,  inhabiting  chiefly  the  mountainous  parts  of 
northurn  Asia  ( from  11,000  to  14,000  feet),  one  species  onlj 
iKiiiig  known  from  sontbesst  Europe  ud  one  from  th* 
Bocky  Moun^ns, 

AsU^S.  LxpoBiDA 

Terrestrial  Bodents,  with  impufeet  clavicles,  elongated 
hind  limbs,  short  recarved  tail,  and  long  eara.   Skull  oom- 


FisL  M.— fflcnU  of  Lejmt  (teidM. 

pressed,  frontals  with  larse  wing-shaped  post-orbltal  prs- 
cosses  (fig.  00);  pm  };  molars  ss  in  lAfRMiywiK.  Oosnwpoli- 
tan  (except  Australasia), 

Lejma  includes  about  twenty  species,  which  all  resemble 
one  another  in  general  external  characters.  In  all  the  fore 
limbs  have  five  and  the  hind  onl^  four  digits,  and  the  soles 
of  the  feet  an  densely  clothed  with  hairs  similar  to  those 
covering  the  legs ;  the  inner  surface  of  the  cheeks  also  i» 
hairy.  Although  the  family  has  such  a  wide  distribution, 
the  greater  number  of  the  species  are  restricted  to  the  Pal- 
tearctic  and  Nearctlo  regions,  and  a  single  mcies  «ily  (L. 
brutf  j«am)  extends  into  South  America.  Sem  Ham  soA 
Babbit. 

Fossil  Bodzxtia. 

Fossil  representstives  of  alt  the  above-deflned  funllieSr 
with  the  exception  only  of  the  small  groups  included  under 
Anomalnndm,  Maplodtmtidm.  Lophiomj/idie,  SpaladdM,  and 
DuuMyidts,  have  been  described  from  various  deposits.  Of 
these  the  earliest  have  been  found  in  the  Upper  Eocene  of 
Europe  and  America,  and  belong  to  the  family  Sentridm,  of 
which  the  genera  CWoncmys,  Taxj/mjf$,  TilUmga,  Paramya^ 
Hetisamya,  and  ifyiyopt  have  been  characterized  from  the 
Eocene  of  North  America,  and  IHtaiarcUmj/t  from  that  of 
both  America  and  Fraoc&  while  examples  of  even  the 
recent  genus  Beiunu  have  been  found  in  beds  of  the  same 
age  in  the  latter  country.  Other  recent  fiunillea  have 
ropreseutatives  in  later  deposits,  as  Outoridm  with  Sfoteo- 
JUtier  and  Palxomf/a  from  the  Miocene  of  Eur^>e  and  North 
America,  Trogonotharium  front  that  of  Indlsj  (Aalieomft  tiota 
that  of  Oermany,  and  £uca«tor  from  North  America, 
J^fCceUm  with  Jfyoxwt  and  Mniridx  with  Etomya,  DettieHtf 
Or«myt,  and  CridiwUtH  from  the  European  Miocene,  Sgatri- 
oidtB  with  Erethiim  extending  back  to  the  Miocene  of, 
India,  Geomyitlm  with  EatoptytkvM  and  ifswvUrM  and  Daaff 
proeftdai  with  PaHaditattma.t)iK  Mloceneof  North  America 
lAgomyidm  witb  Tiinmmya  and  Myoimgia  from  the  Enropeaa 
Miocene,  and  Leporidm  with  Fatieoiagtu  from  corresponding 
North  American  beds.  Later  Tertiary  strata  have  yielded 
Rodent  remiiius  more  abnndantly ;  many  of  them  rnerable 
to  recent  genera,  or  even  oloselv  allied  to  or  nodistingaish- 
able  from  existing  species,  have  bem  desolbed  from 
Brasilian  bone-caves. 

Besides  those  referable  to  existing  &mllies,  several  fossil 
remains  bare  been  discovered  which  cannot  be  so  classed. 
These  have  been  included  in  three  fiunilies:  — J<clbro> 
myidm  with  J'semloUmiu  from  the  Eocene,  and  Iteknmji^ 
and  GymnoptyAiu  tnm  the  Miooene  of  North  Amerisk' 
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ntridomyidm  with  T\erid<mp»  extending  from  the  Eo- 
cene to  the  Pliocene  of  Fnnce.  and  Ardueow^/a,  laaidiO' 
ramft,  and  Diaotdt*  from  the  Miocene:  and  QiMoroididm 
wiu  CatUmriiUt  from  post-Pliocane  depoeitB  of  IVorth 
America,  and  AwMirrhua  and  LoxomgiuM  from  the  bone- 
breociaa  of  the  Island  of  AnguUla.  The  flnt-named  liunily 
iV^ean  tobe  Intennediate  between  the  Sauridm  and  Clt»- 
tondm;  tiw  ieoood Ib allied  to  OtomvUm  and  Dipodiilx;  and 
the  lart,  oonnected  with  CMmAUhdm,  Inclades  CaaioroidM 
oktMNMf,  a  speoiee  Taetljr  ezoeeding  in  ilie  the  largest  of  ex- 
isting BodentL  A  fonrth  family,  MetotkerUelm,  including  a 
single  fkMsil  form,  Meaotktrium  eriitatmm,  also  of  large  sue, 
from  the  Pliocene  of  Sooth  America,  has  been  referred  to 
this  order,  bnt  it  is  evident  that  an  animal  whicb,  beoidea 
preeenting  many  other  stmctnral  di&urences,  posseasesfonr 
lower  Incispn  completely  surrounded  by  cnam^,  and  in 
which  the  mandibalor  condyle  is  tnuureraely  extended 
and  the  maxiUaries  articulate  fteely  with  the  nasals,  can- 
not  be  considered  as  coming  under  the  definition  of  a  Go- 
dent.  ' 

Thus,  like  the  Inteetivora  and  Chiroptera,  fossil  remains 
of  Sodimtta  are  found  as  tu  back  as  the  Eocene  period,  and 
of  these  some  are  even  referable  to  one  or  more  recent  gene- 
n,  and  differ  bnt  slightly  from  existing  species,  while  all 
othen  are  either  capable  of  being  claased  in  recent  bmilies 
or  are  more  or  less  closely  related  to  them.  It  follows 
therefore  (If  the  age  of  the  beds  in  which  theee  remains 
were  found  has  been  correctly  determined)  that,  as  in  the 
case  oi  theee  orders  also,  the  first  appearance  of  true  Bo- 
dents  must  be  sought  for  much  farther  back  in  time,  and 
the  question  of  their  descent  must  be  deferred  Mil  the  du- 
oovery  of  snfficient  material  admits  of  reliable  generalisa- 
tions. 

BibUoorapAy  ^  Bodatia.—a.  R.  Waterboose,  "  Observations  on 
the  BodenUa,"  Mag.  jraLOd.,  IIL  (1889);  Id.,  Aim.  JidL  BiM., 
TiU.  and  X.  ll89»-42) ;  Id.,  "  On  the  Oec^phlcal  DIstributloD  of 
the  Rodentla,"  Proe.  Zool.  Soc,  1838,  pp.  1(U-174:  Id.,  Miteraf  HU- 
ton(tf»e  Jroflimafia,  vol.  IL,  "Rodentla"  (IStS):  QerraU,  Diet 
Ehk  (fJTW.  Ao^.xl.  p.  202  (ISO):  Btandt.  " Untenuchongen 
Qberdle  cranlologlMhen  EntwlckelungMtufen and  ClaadOcaQon 
der  Nsger  dsr  Jebwelt,"  M*m.  da  FAead.  Imom.  de  SI.  Ptianibowg 
(UUhLUUeboiT,  j^itonolM  i^/oentght  of  &  Onaaandt  D&gadiit- 
rca,  Upsala.  1866;  Alston,  "On  the  Claaaiflcation  of  the  Order 
€Mrt»^  Proc  Zool.  Soe.,  1870,  pp.  61-96;  Trouessart,  "  Catal.  de 
Bonceara,  Virants  ct  PoMilea,"  BulUl.  Soe.  ^Btwla  SeUnL  d'An- 
Bcn^  1880-1 ;  variOQH  papers  bj  Peters  in  MtmtOA.  jUcad,  WUtattek. 
BffMn,  and  by  Alaton,  Anderson,  Blandibid,  A.  HilBe-Edwaids, 
Thomas,  and  othen,  in  Ave.  ZooL  Soe.,  Jour.  AM.  Baa. 
AjmMtff.  Sat.  Bid.,  etc. 

[For  the  above  sections  on  the  Ituectttora,  CAfropfero,  and 
AtdsntM  we  are  indebted  to  Dr.  O.  £,  Dobeon.] 

Ordee  UNGULATA. 

Under  this  term  may  be  incladed  proTimoDally  a 
luge  and  rather  heterogeneous  group  of  mammals, 
the  exbtinKmembere  of  which  form  the  Peoora  and 
BeBua  of  LiniUDUS,  the  RuTttinatitia  and  Padiifder- 
mala  of  Cayier.  A  few  years  ago  it  was  found  con- 
venient to  leetrif^  the  oraer  to  a  wdl-marked  and 
diaUnctly  mroamBcribed  group,  comprising  the  two 
■ections  known  as  Permodactyla  and  Artiodactyla, 
and  to  leave  out  such  iec^ted  forms  as  the  Elephant 
and  Hyrax  j  but  the  discovery  of  a  vast  number  of 
extinct  species^  which  could  not  be  brouitht  under  the 
definition  of  either  Perissodaotyle  or  Aniodnctyle  Un- 
gulates, and  yet  are  evidently  allied  to  buth,  and  which 
to  a  certain  extent  bridge  over  the  inten-al  between 
these  and  the  isolated  groups  juat mentioned,  makes  it 
neeeosary  either  to  introduce  a  number  of  new  and  ill- 
defined  ordinal  divisions,  or  to  widen  the  scope  of  tJhe 
onjnnal  oider  so  as  to  embrace  them  all 

They  are  all  animals  eminently  adapted  for  a  terres- 
trial tin,  and  in  the  main  for  a  vegetable  diet.  Though 
«.  few  are  more  or  1^  omnivorous,  and  may  under 
some  raroumstanoea  kill  living  creatures  smaller  and 
maker  than  themselves  for  food,  none  are  distinctly 
and  habitually  predaceous.  Their  loeth  are  markedly 
beterodont  and  diphyodont, — the  milk  set  being  weU 
developed  and  notcompletely  changed  until  the  animal 
attains  its  fiUl  stature.  The  molars  have  broad  crowns 
with  tuberculated  or  ridged  surfaces.  They  have  no 
clavicles.^  Their  toes^  are  provided  with  blunt,  broad 
nails^  or  in  the  majority  of  cases  vrith  hoo&,  more  or 
leoB  mdoaing  the  ungual  phalanges.  The  scaphoid 
and  Innar  braes  of  the  carpus  are  alwi^  disUnct. 

Tlie  whole  group  may  be  divided  into  the  Uhfrulata 


Vera^  containing  the  subordcn  I^atodactula  and  Ar- 
tiodae^la,  and  a  less  well-known  assemblage  of  ani- 

,  muls  which  may 
bo  called  Sub- 
ungulala  or  Va- 
guUita  Polydnc' 
tyla.  Cope  bus 
pointed  out  a 
character  in  the 
structure  of 
the  carpus  by 
which  tne  latter 
are  difierentia- 
ted  from  the  for- 
mer. In  all 
the  Subunyur 
lata  the  bones 
of  the  proxi- 
mal and  distal 
row  retain  the 
primitive^  or 
more  typical  re- 
lation to  each 
other  (see  fig. 
100).  The  OB 
magnum  of  the 
second  row  ar- 

Fio.  1«).-Rlcht  Fore  Foot  of  Indian  Ele-  tjculates  mainlr 
bant, XL    n.ulna;  R, radius;  e,cunel-  "^^  ♦T^ 
Dmn ;  I,  lunar :  w,  scaphoid  ;K.ttnoiform;  With  the  lunar 
m,  magnum  iMitrapesold;  Am,  trapeiiam;  of  the  first,  OF 
itoV,flmtoflhh5^t.  .  ^th  the  cunei- 

form, but  not  with  the  scaphoid,  while  in  the  group 
to  which  the  vast  mivjority  of  modem  Ungulates  be- 
long the  second  or  distal  row  has  been  shifted  alto^ther 
to^nirds  the  inner  side  of  the  limb  (see  fi^  I()7  and  ■ 
109)^  so  that  the  magnum  is  brought  considerably  in 
religion  with  the  scaphoid,  and  is  endrdy  removed 
from  the  ouDdfonn,  as  in  the  great  m^jori^  exis^ 

ing  Tn«mTnttla 

SUBUNGULATA. 

By  far  the  greater  number  of  the  Svbungidcaa  are 
extinct,  and  of  many  of  those  whose  former  existence 
has  been  revealed,  chiofiv  by  the  labors  of  the  Amer- 
ican palaeontologists,  our  knowledge  is  at  present  neces- 
sarily imperfect,  though  duly  extending.  It  will  only 
be  pcKsible  here  to  fpve  any  details  of  some  of  th« 
more  interesting  or  hot  known  forms. 

SvaoBDEB  IIYRA<X)XDEA.  j 

This  divimon  is  constituted  to  receive  a  ungle  family 
of  mammals,  the  affinities  of  which  have  long  consti- 
tuted a  puzzle  to  zoologists.  They  were  fi»t  placed 
among  the  Rodents,  to  which  animals  their  small  uze 
and  general  appearance  and  habits  give  them 
much  superficial  resemblance.  Cuvier  s  investi- 
gations into  tliotr  anatomical  structure,  and  es- 
pecially their  dental  characters,  led  him  to  place 
them  among  the  Uneulates,  near  the  genus  Rki- 
TtaceroM,  a  poution  still  accepted  by  many  zoologists. 
Further  knowledge  of  their  oiganization  and  mode  of 
development  has  caused  Milne-Bdwards,  Huxley,  and 
othen  to  disassociate  them  from  this  connection,  and, 
failing  to  find  any  agreement  with  any  other  known 
forms,  to  plaoe  them  in  a  group  entirely  apart  Palm- 
ontology  nas  thrown  no  light  upon  the  affinities  of 
this  anomalous  and  isolated  group,  as  no  extinct  ani- 
mals possessing  their  distinctive  characters  have  as  yet 
been  discovered. 

The  dentition  connsts  only  of  indsors  and  molare, 
the  fonuula  in  all  known  species  being  i  c  {,  p  |,  t» 
}.  The  up^  incisors  have  persistent  pulps,  and  are 
curvefl  longitudinally,  forming  a  semicircle  a:i  in  Ro- 
dents. They  are,  however,  not  fiattened  from  before 
backwards  as  in  that  order,  but  prismatic,  with  an  an- 
tero-cxtenial,  an  antero-intemal,  and  a  pceterior  sur- 
f^,  the  fint  two  only  being  covered  with  enamel ; 
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their  apices  are  conseciuently  not  ohisel-shaped,  but 
ihup-pointed.  They  are  preceded  by  functional, 
Tooted  milk  teetb.  The  lower  itiuiiturs  bave  long 
uperinf^  roots,  but  not  of  persistent  growth.  They 
are  straight,  procumbent,  with  awl-shaped,  trilobeu 
OTOWQs.  Behmd  the  indsors  is  a  considerable  diar 
Btema  or  inteiral.  The  moUn  and  pronolars  are  all 
contiguous,  and  foimed  almost  exactly  on  the  pattern 
«f  some  of  the  Perisaodaetyle  Ungulates.  The  hyoid 
aich  is  unlike  that  of  any  known  mammal.  'Hie  dur- 
sal  and  lumbar  vertebrsa  are  very  numeroits,  to  30, 
of  whidi  21  or  22  bear  ribs.  The  tail  is  extremely 
short  There  are  no  clavicles.  In  the  fore  foot,  the 
three  middle  tucs  are  subcqually  developed,^  the  fifth 
is  present  but  sinaller,  and  the  bultux  is  rudimentary, 
altliuugh,  in  one  species  at  least,  all  ita  normal  bones 
arc  present.  The  ungual  phalanges  of  the  four  outer 
digits  are  small,  somewhat  conical,  and  flattened  in 
form.  The  carpus  has  a  distinct  os  centrale.  There 
is  a  dight  ridge  on  the  femur  in  the  place  of  a  third 
trochanter.  The  fibula  is  complete,  thickest  at  tts 
upper  end,  where  it  generally  ankyloses  with  t^e  tilna. 


Tta.  lOt-fiknll  and  UeiUlUoo  of  Deadrohyrax  dortaUM.  X  I- 

The  articulation  between  the  tibia  and  astn^alus  is 
more  complex  than  in  other  mammals,  tho  end  of  the 
malleolus  entering  into  it  The  hind  foot  is  very  like 
that  of!  Rhinoceros,  having  three  well-developed  toes. 
There  is  no  trace  of  a  hallux,  and  the  fifth  metatarsal 
is  represented  b^  a  small  nodule  only.  The  ungual 
phalanx  of  the  inner  (or  second)  digit  is  deeply  cicil, 
and  has  a  peculiar  long  curved  daw,  the  others  having 
short  broad  nails.  The  stomach  i»  formed  upon  much 
the  same  principle  as  that  of  the  Horse  or  Rhinoceros, 
but  is_  more  elongated  transversely  and  divided  by  a 
constriction  into  two  cavities — a  laree  left  cul-de-sac^ 
Uned  b?  a  very  dense  white  epithelium,  and  a  right 
pyloric  cavity,  with  a  very  thick,  sofl,  vascular  lining. 
The  intestinal  canal  is  long,  and  has  an  arrangement 
perfectiv  unique  among  mammals,  indeed  among  ver- 
tebratea  animals,  for,  in  addition  to  the  ordinary  short, 
but  capacious  and  sacculated  caecum  at  the  oommenoe- 
ment  of  the  colon,  there  is,  lower  down,  an  additional 
pur  of  large,  conical,  pointed  caeca.  The  liver  is  much 
subdiTided,  and  there  is  no  gall-bladder.  The  bnun 
resembles  that  of  the  typical  Ungulates  fhr  more  than 
the  Bodenta.  The  testes  are  permanently  abdominal. 
The  ureters  open  into  the  fundus  of  the  bladder  as  in 
some  Rodents.  The  female  has  six  teats,  of  whidi 
ibur  are  inguinal  and  two  aziHary,  and  the  placenta 
is  tonary,  as  in  the  Elephant  and  Camivom. 

There  are  two  distinct  forms  of  Hyrax,  diflfbring  both  in 
■tractare  and  habits,  and  which  may  well  be  accorded 
'generic  rank. 

1.  Hyrax. — Molar  teeth  haviDg  the  same  pattern  as  Chow 
of  eUnoearM.  latervai  between  upper  incisors  len  than 
the  width  of  the  teeth.  Lower  iocison  Blightlj  notched  ai 
the  ciittiDg  edge.  Vert«bne:  C  7,  D  22,  L  8,  8  6,  C  (>.  Of 
this  Turm  the  earliest  known  Bpccies,  H.capmain,  is  tlii? 
type.  Thero  are  several  other  species,  as  H.^riaeis  nml 
tuAeaHHiau,  from  eastern  .Africa  and  Syria.  They  inliiibit 
moDDtainoDS  and  rocky  regions,  and  live  on  the  ground. 

2.  Dendrckfrta. — Molar  teeth  liaving  the  same  pattern 


as  PalmdmivM  (except  that  the  third  lower  molar  has  bat 

two  lobes).  Interval  Detween  apper  incison  exceeding  tfa* 
width  of  the  teeth.  Lower  incisors  with  very  distinctly 
trilobod  crowns.  Vertebra :  C  7,  D  21,  L  7,  8  6,  C  10.  The 
menitiora  of  this  section  &eqneot  the  trunks  and  large 
brancUce  of  trees, 'aloeping  in  holes.  There  are  several 
species,  not  distinctly  deuied,  from  weatem  and  sonth 
Africa,  as  i>.  ar6orsM  and  i>.  tlorsatu.  The  members  of  both 
groopa  appear  to  have  a  power  like  that  poasessed  by  th* 
Lizards  called  Geckos  of  clinging  to  vertical  sar&ces  of 
rocks  and  tree*  by  the  soles  of  their  feet   See  Htba^ 

The  auatomr  of  Hyraz  was  first  described  by  Pallas  {apictkgtt 
ZnMogioa).  Besides  minor  memoirs,  two  very  detailed  accounts 
of  Its  structure  have  recently  appeared— one  by  Brandt,  in  Mtm. 
AeaO.  NaL  Sdm.  SL  Paenbowg,  series  tU.  toI.  xIt.,  No.  2,  ises; 
and  another  by  Oeorge,  In  Annala  da  Scienet*  NaturtBu,  series  vL 
tom.  L,  1S74,  In  which  references  to  all  the  previous  llterattuewlU 
be  ftHud.  Ttie  mecbanlsm  by  which  the  sole  of  the  fort  is  en 
aUed  to  adhere  to  snuioth  surlheea  Is  flillr  described  bj  fi.  I. 
DotMon,  iVoc.  2901.  Soc,  U7C,  p.  KM. 

SuBOBDU-  PROBOSCIDEA. 

This  name  has  been  appropriated  to  a  well-marked 
group  of  animahi;,  presenting  some  Tory  anomalous 
^araoters,  allied  in  many  respects  to  the  UitmtlatOt 
but  belonging  neither  to  uie  Artiodactylo  nor  Perisso- 
dactyle  type  of  that  order.  It  has  been  thought  that 
they  possess  some,  though  certainty  not  veiy  dose, 
sanities  with  the .^od«n£ta,  and  also  with  the  Siraiia, 
Itiscertain,  however^  that  the  two  3f|ecies  of  Elephant 
which  are  the  sole  Iivmgrct>resentauvca  of  the  CTOup, 
stand  quite  alone  amon^  existing  mammals,  differing 
widely  from  all  others  in  many  points  of  tbeir  struc- 
ture. In  some  rcsijccts,  aa  the  skull,  proboscis,  and 
dentition,  they  are  highly  specialized,  but  in  othen, 
as  in  the  presence  of  two  anterior  venss  cavsa,  and  in 
the  structure  of  the  limbs,  they  retain  a  low  or 
generalized  condition.  A  considerable  series  of  extinct 
forma,  extending  ba(^  through  the  Pliocene  imd  Mio- 
cene epochs,  show  the  same  type  under  different  modi- 
fications, and  in  stilt  more  generalized  outlines;  and 
certain  recently  discovered  forms  from  the  Eocene  of 
North  America,  if  their  afiinities  are  rightly  interpreted, 
appear  to  link  the  true  Proftoscidea  to  some  anknown 
primitive  type  of  Pcrissodactyle  Ukaulata. 

The  following  are  the  principal  characters  common 
to  existing,  and,  by  inference,  to  the  extinct,  /Vo6o»- 
cidea.  The  nose  extended  into  a  long,  muscular,  verr 
flexible  and  prehensile  proboscis,  at  the  end  of  which 
the  nostrils  are  situated,  and  from  which  the  name 
given  to  tlie  group  is  derived.  The  teeth  consisting  of 
ever-growing  incisors  of  very  great  size,  but  never  ex- 
ceeding one  pair  in  each  jaw,  and  often  present  in  ont 
jaw  only :  no  canines ;  large  and  transversely  ridged 
molars.  No  clavicles.  Limbs  strong,  the  upper  seg- 
ment, especially  in  the  hind  limb,  the  longest  Radius 
and  ulna  distinct,  the  latter  articulating  extensively 
with  the  carpus.  Fibula  and  tibia  distinct  Astragalus 
very  flat  on  both  surfaces.  Manus  and  pes  short, 
broad,  and  massive,  each  with  five  toes,  though  the 
outer  pair  may  be  more  or  less  rudimentary,  all  en- 
cased in  a  common  integumentj  though  with  distinct, 
broad,  short,  hoo&  Third  digit  the  largest  Two 
anterior  venss  cavfls  entering  the  right  auride. 
Stomach  wmple.  A  capadous  ctecum.  Testes  p^ 
manently  abdominal.  Uterus  bioomuate.  I^acent* 
non-deciduate  and  Eonary.   Mammae  two,  pectoral. 

With  regard  to  the  teeth,  the  indson,^  which  project 
largely  out  of  the  mouth,  and  are  commonly  called 
"tustcsj"  are  of  an  elongated  conical  form,  and 
generally  curved.  They  are  composed  mainly  of 
solid  dentine,  the  fine  elastic  quality  and  large 
maas  of  which  renders  it  invaluable  as  "ivor;^  * 
for  commerce  and  the  arts.  A  peculiarity 
uf   the  dentine   of  the   Prdtoaadea  is  that  it 

■  These  teeth  are  hj  some  writers  classed  as  canines,  sa  their 
roots  nro  Implanted  In  the  maxilla:  bnt,  as  in  Rodents,  they  are 
originally  developed  In  the  gum  covering  the  premaxUln,  In 
winch  bones  their  primitive  alveoli  are  sunk.  As  growth  pro- 
ceeds, however.  Arm  Rupport  fbr  such  massive  and  weighty  bodies 
can  only  lie  obtained  by  their  roots  gradually  sinking  through 
tho  premaxillM  into  the  great  and  specially  modlfled  alveolu 
processeB  of  the  maxllln,  but  this  does  not  vluate  their  homologr 
with  the  incison  of  other  mammals. 
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flhows,  ID  transverse  fractures  or  sections,  strios  pro* 
ceeding  in  the  arc  of  a  circle  from  the  centre  to  the 
circumference  in  opposite  directions,  and  furmtne  by 
their  decussations  curvilinear  losenges,  as  in  the  en- 
gine-tuming"  of  the  case  of  a  vatcb.  The  enamel 
covering  in  existing  species  is  confined  to  the  extreme 
apex,  and  very  soon  wears  off,  but  in  some  extinct 
spedes  it  forms  persistent  longitudinal  bands  of  limited 
I  II 


Pro,  102.— LoDKltadlnftl  Section*  of  l>ie  Crrnvn  of  «  Molar  Tooth  of 
TftrlotiaProboscldeaJu,  showing  BtHiiijA  in  theKra.iiEml  modiflca- 
tton  from  the  aiin  pie  to  the  compile  I  fLinm.  l^Jumtodtmaliiaiiewi 
IL  SUgodon  itulffnU  ;  III,  Loioam  •if'ieanui .-  IV,  firjifaiH  i-ri-mi- 

■  gcHtut.  The  dentine  Is  Indlwted  hv  triLii^vi;re*  lEncs,  Ihe  temen. 
mm  by  adott«dBurlikce.  and  the  eiinnicl  Is  bluck. 

breadth.  The  tusks  have  small  nnik  (iredecKssors,  shed 
at  an  early  age. 

The  molarteeth  present  a  rrmarkable  series  of  modi- 
fications firom  the  comparativtly  simplft  furm  in  Dmo- 
theriujn,  with  two  or  three  strmigly  pronouru'ed  trans- 
verse ridges  and  a  normal  mode  of  Biicwiiision,  to  llie 
extremely  complex  structure  imd  anonialous  ino'le  of 
replacement  found  in  the  true  Kleph^mtrt.  The  inierme- 
diate  conditions  occur  in  the  various  apeciea  of  Mns- 
todoji.  Inthis  genus  the  enaii""l-ci>veri;d  trATisvcrae 
ridges  of  each  tooth  are  generally  more  mnuernus 
than  in  Dinothenum,  and  often  cnntplicateJ  liy 
notches  dividing  their  edge  or  by  acoessorv  columns  at- 
tached to  them,  but  in  the  unworn  tooth  tney  stand  out 
freely  on  the  surface  of  the  crown,  with  deep  vallej-B  be- 
tween (fig.  102, 1).  In  the  Elephants  the  ridges  are  still 
further  mcreasea  in  number,  and  consequently  nar- 
rower from  before  backwards,  and  are  greatly  extended 
in  vertical  height,  so  that,  in  order  to  give  solidity  to 
what  would  otherwise  be  a  laminated  or  pectinated 
tooth,  it  becomes  necessaiy  to  envelop  and  unite  the 
whole  in  a  large  mass  of  cementum,  which  completely 
fills  up  the  valleys,  and  gives  a  general  snjootb  appear- 
ance to  the  organ  when  unworn ;  but  as  the  wear  con- 
sequent upon  the  masticating  process  proceeds,  the  al- 
ternate layers  of  tissue  of  different  hardness — cemen- 
tum. dentine,  and  eflamel — which  are  disclosed  upon 
the  Burfece  form  a  fine  and  very  eflSdent  triturating  in- 
ftnunent.  The  modification  of  the  tooth  of  a  Mastodon 
into  that  of  an  Elephant  is  therefore  precisely  the  same 
in  principle  as  that  of  the  molar  of  a  Palaeotherium 
into  that  of  a  Horse  (see  vol.  xii.  p.  177),  or  of  the 
oonesponding  tooth  of  one  of  the  primitive  Artio- 
dactyles  into  that  of  an  Ox.  The  intermediate  stages, 
moreover,  even  in  the  present  state  of  our  knowlea,f5e, 
are  so  numerous  that  it  is  not  possible  to  draw  a  definite 
line  between  the  two  types  of  tooth  structure  (see  fig. 

102,  II.  m,  IV). 


As  regards  the  mode  of  suooesston,  that  of  modern 
Elephants  Ik,  as  before  mentioned,  very  peculiar.  Dur^ 
ing  the  complete  lifetime  of  the  animal  there  are  but 
six  molar  teeth  on  each  side  of  each  jaw,  with  occasion- 
ally a  rudimentary  one  in  fivnt  completing  the  typical 
number  of  seven.  The  last  three  represent  the  true 
molars  of  ordinary  mammals ;  those  in  front  appear  to 
be  milk  molars,  which  are  never  replaced  by  permaneni- 
BuocesBors,  but  the  whole  series  gradually  moves  for- 
wards in  the  jaw,  and  the  teeth  become  worn  nwoy- 
aml  tlieir  rciniiaiits  Mat.  uut  ia  fruril.  wEntii  dcvi^lupiiRiit 
of  (jtliurs  prtK-eedji  buhind.  The  individual  locth  are- 
so  larpe,  and  the  prtJi^csaoa  of  growtlianddestnicnuH  by 
Wear  t^ilie  place  so  elowly,  that  not  more  than  one,  or' 
porTioitsuf  two,  teeih  ate  ever  in  pSace  and  in  ii$e  oi» 
Ciich  side  (if  eaoh  jaw  at  one  time,  and  the  vf  hole  series 
uf  changes  coincides  with  the  usual  dumtion  of  the 
animiarB  life.  On  the  other  hand,  the  Liiiotherium, 
the  opposite  extreme  of  the  Probosuidcan  Bcriea,  has 
the  wuoie  of  the  molar  tofith  in  place  and  use  at  one 
time,  and  the  milk  molani  are  vertically  displaced  by 
premolais  in  the  ordiuajy  fa.shion.  Amoag  Masto- 
duns  transit!  una  I  forms  occur  in  the  mode  of  succession 
as  well  AS  in  structure,  many  ^pecioM  ^huwkiK  a  vcrtieal 
displacement  of  one  or  more  of  the  milk  molars,  and 
t\iQ  same  ha^  been  obser^'ed  in  one  extinct  species  of 
Klcphant  (E.  pluHi/rom)  as  regards  the  posterior  of 
theSie  teeth. 

\li  known  Proboscideans  are  iimmals  of  largo  dimen- 
ahna,  and  aomeare  the  most  colossal  of  land  mammals. 
The  head  is  of  great  proportionate  size ;  and  as  the 
br&in-casG  increasea  but  little  in  bulk  during  growth. 


ME."*, 


Fio.  lOS.— A  Section  of  the  Skull  of  the  Afiicm  Elephant  (Btpha4 
oMcama)  taken  to  the  left  of  the  middle  line,  snd  Incladlng 
the  vomer  ( Vo)  and  the  meaethmold  (Jtf£).  an,  anterior,  and  pit, 
posterior  narlal  aperture.  A  naL  siae.  Flower'a  OtUplogjf 
^  Mamtaalia. 

while  the  exterior  wall  of  the  skull  is  required  to  be  of 
great  ^perficial  extent  to  support  the  trunk  and  the 
huge  and  ponderous  tusks,  and  to  afford  space  for 
the  attachment  of  muscles  of  sufficient  size  and 
strength  to  wield  the  ^kull  thus  heavily  weighted,  an 
extraordinary  development  of  air-cells  takes  place  in 
the  cancellous  tissue  of  nearly  all  the  bones  of  the 
cranium.  These  cells  are  not  only  formed  in  the  walk 
of  the  cranium  proper,  but  are  also  largely  developed 
in  the  nasal  bones  and  upper  part  of  the  premaxuls 
and  maxillsB,  the  bones  forming  the  palate  and  the  basi- 
cranial  axis,  and  even  extend  into  the  interior  of  the 
ossified  mesethmoid  and  vomer.  Where  two  originally 
distinct  bones  come  into  contact,  the  cells  pass  fVeely 
from  one  to  the  other,  and  almost  all  the  sutures  be- 
come obliterated  in  old  animals.  The  intercellular 
lamellse  in  the  great  mass  which  surrounds  the  bnun 
cavity  superiorly  and  laterally  mostly  radiate  from  the 
inner  to  the  outer  table,  but  in  the  other  bones  thdr 
direction  is  more  irregular-   I^ike  the  similar  but  leas 
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derdopcd  ur-oeUs  in  the  akaSLa  of  nuwy  otber  mam- 
mals, they  all  oommiinktte  with  the  nasal  paaBages, 
and  they  are  eDtuelyaeooodaiy  to  the  origiDal  growth 
of  the  bonee,  their  develoiment  having  scaroely  oom- 
menoed  in  the  new-bora  animal,  and  th«y  gradually 
enlarge  as  the  growth  of  the  creature  proceeds  towards 
maturity.  The  nasal  bones  are  vei^  short,  and  the 
antoior  nanal  i^witiueaitoated  luxh  in  the  &oe.  The 
ly^omatie  ank  is  almder  and  straight  Uie  malar  hones 
Ming  small,  and  forming  tmly  the  middle  part  of  the 
aich,  the  anterior  part  of  which  (unlike  that  of  all 
true  Ungulates)  is  formed  only  by  the  maxilla.  The 
maxillo^taxbinau  are  but  rudimentary,  the  elongated 
probosciB  sopplying  their  place  functionally  in  warming 
ud  deariiw  from  dust  the  inspiTed  air. 

The  neok  is  veiy  short  The  limbs  are  long  and 
stout,  and  remarkaUe  for  the  neat  length  of  the  upper 
B^ment  (especially  the  femur)  as  oompared  with  the 
dirtal  B^ment,  the  manus  and  pea.  It  is  owing  to  this 
and  the  vertical  poeition  of  the  femur  that  tbe  knee- 
jwnt  in  the  hind  W  is  placed  miroh  lower,  and  is  man 
oonspiooous  esternaJly  than  in  most  quadrupedal  mam- 
mala,  and,  this  hanne  been  erroneously  compared  with 
the  ho(^-joint  or  anUe  of  Ungulates,  the  popular  fal- 
lacy Uiat  the  joints  of  tbe  SSephant's  1^  brad  in  a 
cmtra^direetton  to  that  of  otber  mammals  hasarisoi. 
There  is  no  round  ligamuit  in  the  hip-joint,  or  third 
trochanter  to  the  femur.  The  radios  and  uma  are  dis- 
tinct, though  fixed  in  a  crossed  or  prone  ^ontion.  The 
fibula  also  is  onite  distinct  from  Uie  tibia.  The  feet 
we  diort  and  broad,  the  carpal  and  tarsal  bones  being 
veiy  square,  with  nattened  surfaces  for  artieulatjon ; 
the  asttagalos  especially  differs  from  that  of  true  Un- 
gulates in  its  flatnesii,  in  the  absHioe  of  a  distinct  pulley- 
uke  articular  surface  at  either  extremity,  and  in  naving 
no  aitionlar  heetfor  tiie  cuboid.  The  fibula  uticulatea 
with  tbe  ealcanenm,  as  in  Artiodaotylee.  Of  the  five 
toes  present  on  each  extremity  (see  fig.  100),  the  middle 
one  u  somewhat  the  larg^  and  the  uteral  ones 
smallest,  and  geneitUly  wanting  (especially  in  the  hind 
foot)  the  complete  number  of  phalanaea.  The  ungual 
phalaogee  are  all  small,  irregular  in  form,  and  tate  in 
oesificatioit  The  whole  are  encased  in  a  common  in- 
tegument, with  a  flat,  snbciroular,  truncated  sole,  the 
omy  external  indication  of  the  toes  being  the  broad 
OTU  nails  or  hoo&  arraoj»d  in  a  semidrde  around  the 
front  edge  of  the  sole.  The  hind  fpot  is  smaller  and 
nanower  than  the  front  The  livw  is  small  and  umple, 
and  there  is  no  gall-bladder.  In  form  the  brun  re- 
■onUes  Uiat  of  the  Rodents  and  other  lower  orders  of 
mammals,  the  cerebellum  being  entirely  behind  and 
nnoovered  by  the  cerebrum,  but  the  hemi^hens  of 
die  l^^ter  are  richly  convoluted. 

The  I^'obote^dea  are  exdosivdy  vegetable  feeders, 
living  chiefly  on  leaves  and  young  branches  of  forest 
trees  and  various  kinds  of  herbage,  which  they  gather 
and  convey  to  their  mouth  by  the  very  mobile  proboeds, 
an  organ  which  combines  in  a  marvellous  manner 
strength  with  dexterity  of  application,  and  is  a  necessary 
compensation  for  the  shtataess  and  inflexilnlity  of  the 
nedc,  as  by  it  many  of  tbe  fhnctions  of  the  lips  of  other 
ftPiinVk  are  perforaied.  By  its  means  the  Elephant 
is  enabled  to  anvk.  irithout  bending  the  head  or  umbs ; 
the  end  of  the  trunk  being  dippcu  into  the  stream  or 
pool,  a  fordble  inspintion  fills  the  two  capadoos  air- 
passages  in  its  interior  with  water,  which,  on  the  tip 
of  the  trunk  being  turned  upwards  and  inserted  into 
the  mouth,  is  ^ected  by  a  bloTring  action,  and  swal- 
lowed ;  or  if  the  animal  wishes  to  refresh  and  cool  its 
skin,  it  can  throw  the  water  in  a  copious  stream  over 
any  part  of  its  suifaoe.  Elephants  can  also  throw 
dust  and  sand  over  their  bodies  by  tbe  same  means 
and  for  the  same  purpose,  and  wild  animab  have  bera 
frequently  observed  fWnning  t^emsdvea  with  leafy 
Ixnvha  held  in  the  trunk.  ^  The  spedes  are  at  present 
Kwi™^  in  thdr  geographical  distribution  to  the  Ethi- 
opean  and  Oriental  regions,  but  ther  foAnerly  had  a 
fiv  more  «ztenmve  range. 


£lM>jl(ii;— DeoiitioD:  i  i,  eS,  H  f  =  28.  The  incison  wi* 
able,  ODt  Dsaall;  t^f  very  lat^  aita,  Mpeci»lly  ia  the  nul* 
sex,  directed  Mtaewhat  outwards,  and  curved  upwud% 
withoot  enamel  except  on  the  i^iex  befine  it  is  won ;  pi»> 
ceded  by  unall  milk  ineuors.  The  molansoooeed  each  ouer 
by  horuoDtal  replacement  from  before  backwards,  never 
more  than  one  or  put  of  two  being  in  nse  on  each  side  of 
each  jaw  at  the  same  time ;  each  ownpoeed  of  nnmezoiis 
flattened  enamel-covered  plates  or  ridges  of  dentine,  pio* 
Jectine  from  a  common  many-rooted  hue,  sarroonded  and 
nnited  together  by  cementom.  The  nnmber  of  plates  in- 
creases fxma  the  anterior  to  the  posterior  molar  in  regular 
■accession,  varying  in  the  different  species,  bot  the  third 
and  fourth  (or  thelast  milk  molar  and  the  lint  tme  molark 
and  these  only,  have  tbe  same  number  of  ridgOL  which 
always  exceeds  five.  Sknll  of  adult  very  high  and  globtt' 
lar.  Mandible  ending  iu  ^nt  in  a  prolonged,  deflected 
and  ipoat-like  ^mph^ia.  Vertebm :  C  7,  D 19-21,  L  IM» 

The  existing  species  of  the  gen  as  diller  ao  much  that 
they  must  be  placed  in  two  distinct  saetiona,  eonaidarad 
by  some  soologists  as  distinct  genera. 

1.  fZepkof  proper.  Batmodtm,  F.  Car. ;  SaeUpka$,  Fal& 
— ^Average  number  of  plate*  of  the  six  snccenve  mciMx 
teeth  expressed  by  the  ^' ridge  fonniila"  4,  8. 12, 12, 16,  84. 
The  plates  oompreased  from  before  backwards,  the  anterior 
and  posterior  aar&oes  (as  seen  in  tbe  worn  grinding  &os 
of  the  tooth)  being  nearly  parallel.  Ears  of  moderate  bIbb. 
tjpper  margin  of  the  end  of  the  proboscis  developed  into  a 
distinct  finger-like  prooess,  much  longer  than  the  lower 
margin.  Five  nails  on  the  fare  feet,  and  ftoor  (oocasional^ 
five)  on  the  hind  feet 

The  well-known  Asiatic  Elephant,  K  htdiata,  inhabits  In 
a  wild  state  the  forest  lands  of  India,  Buttnah,  the  Malay 
Feninaula,  Cochin  China,  Ceylon,  and  Sumatra.  Those 
from  the  last-named  islands,  presenting  some  variatioais 
from  those  of  the  mainland,  have  been  separated  under  the 
name  of  E.  mmatrantu,  hat  the  distinction  has  not  been 
satisfactorily  established.  Tbe  aiqtearanee  of  the  Asiatic 
El^hant  is  familiar  to  all.  Thongh  rarely  breeding  in 
cai^ivity,  it  has  been  domesticated  bom  the  most  remote 
antiqui^,  and  is  still  extensively  used  in  the  East  as  a 
beast  of  burden.  lo  the  wild  state  it  is  gregarious,  ssso- 
ciatittg  in  herds  of  ten,  twenty,  or  more  individuals,  and^ 
though  it  may  under  certain  dicnmstances  become  dan- 
gerous it  is  generally  inoffensive  and  evm  timid,  fond  of 
shade  and  solitude  and  the  neighborhood  of  water.  The 
height  of  the  male  at  the  shonlder  when  fall  grown  la 
usually  from  8  to  10  feet,  occasionally  as  much  as  IL  The 
female  is  somewhat  smaller.   See  Elephaxt. 

2.  Zocodoa. — Molar  teeth  of  coarse  etmstmctlon,  with 
fewer  and  larger  plates  and  thicker  enamel.  Bidge  for- 
mula: 3,  6,  7,  7,  8, 10,  The  plates  not  flattened,  but  thicker 
in  the  middle  than  at  the  edges,  so  that  their  worn  grind- 
ing surfiwws  are  loxenge-shaped.  Eera  very  large.  The 
upper  and  lower  maigiiu  of  toe  uid  of  the  tmnk  foKniug 
two  nearly  equal  prehen^e  lipa.  But  three  hoofh  on  the 
hind  fbot.  lite  one  ^eeies,  K  afrtMmt,  now  inhabits  the 
wooded  districts  of  the  whole  of  Africa  south  of  the  Sahara, 
except  where  it  has  been  driven  away  by  human  settle- 
ments. Foflsil  remains  «f  Fleistooene  sge,  undistingnish- 
able  specifically,  have  been  fbnnd  in  Atgetia,  Spain,  and 
Sicily.  It  was  trained  for  war  and  show  \ij  the  andeat 
Carthaginians  and  Bomans,  and  recent  experience  of  the 
species  in  captivity  in  England  shows  that  it  is  as  intdli- 
gent  as  its  Asiatic  relative  if  not  more  so,  while  sonaaring 
it  in  courage,  activity,  and  obstinaoy.  TTnTfirthfiif .  Id 
modmi  times,  no  people  In  Africa  have  been  suffleientlT 
dviUzed  or  enterprising  to  care  to  train  It  for  domeatie 
purposes.  It  is  hnuted  chiefl;r  fo'r  the  sake  of  the  ivory  of 
its  immense  tasks,  of  which  it  yields  the  principal  sonrce 
of  suroly  to  the  E^in^ean  market,  and  the  desire  to  obtain 
whiiu  II  rapidly  leading  to  the  axtetmination  of  the. 
ntecies.  In  sice  the  male  African  elephant  often  snrpaasea 
uat  ot  Asia,  but  tbe  female  is  nsoalfy  smaller.  The  cir> 
eumferenoe  of  the  forefoot  is  half  the  height  at  the  shoul- 
der, a  drcnmstance  which  enaMaB  tiie  huntns  to  Jodge 
frtun  the  footprints  the  uaet  alse  of  tiie  of  whrai 
they  are  in  pursuit. 

Bxtirui  J^eei«t  of  ^mhaitt. — Abaadant  remains  of  Ele- 
phants are  found  embedded  in  alluvial  gravels,  or  secreted 
In  the  reoesica  of  eaves,  into  which  th^  have  been  wadiel 
by  streams  and  floods,  or  dragged  as  food  by  Hynnaa  and 
other  eamivorous  inhiu>itants  of  these  snbterraneao  dena. 
Such  remains  belonging  to  the  Pleistocene  and  Pliooene 
periods  have  been  found  in  muiy  parts  f)i  Europe,  inolnd- 
Ing  the  British  Ule^  in  N<»eh  Afrioa,  throo^ont  the  Ktwth 
Anunican  couUnent  fttim  Alaska  to  Ifonoo^  and  exten- 
sive^ dlsbibvted  In  A^  where  the  depostts  tiie  sub- 
Himalayan  or  SIvalik  liilla,  belimgiag  to  Om  aaxUoaC 
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niooene,  are  rich  to  tlio  nmaini  of  Elephant!  of  varied 
flDroi.  These  speciea  are  chieflj  known  and  characterized 
M  preaent  hj  the  teeth,  some  of  which  resemble  the  exist- 
ing Indian  and  aome  the  African  type,  bat  the  majority 
are  between  the  two,  and  make  the  distinction  between 
Btgluu  and  Loxodon  as  different  genera  quite  Impractica- 
ble. Others  again  approach  so  doady  in  the  breadth  and 
«oaiwneH  of  the  rtdgea  and  panoity  of  oementam  to  iftufo- 
dMi  as  to  have  been  placed  by  some  aoologista  in  that 
cenna.  These  fonn  the  group  or  subgenus  called  SUgodom 
ij  fUooner. 

Among  the  best  known  extinot  Elephant!  ate  K  P"^ 
fsniw,  the  Uanunoth,  very  closely  resembling  the  exuting 
Indian  species,  and  one  of  the  most  recently  extinct  and 
«xteusively  distributed  (see  Uajchoth)  ;  E.  anti^wta  and 
S.  turidioitala,  also  fiiond  in  Britain,  as  well  as  in  Europe 
generally,  of  rather  earlier  date,  and  inclining  more  to  the 
Loxodon  type,  as  also  do  two  species  found  In  the  island 
of  Ifalta,  S.  mnaidiauU  aiid  S.  maitamt,  the  latter  the 
amalleat  known  species  of  the  suborder,  sometimes  not  ex- 
ooeding  3  feet  in  neight  when  adult.  The  Sitgodmt  fiDrma, 
S.  diftt,  bimMfmu,  inttgni$,  and  sanna,  are  all  tsom  India, 
which  locality  would  upear,  from  the  ahandance  of  re- 
mains and  variety  of  forms,  as  well  as  the  generalized 
character  of  some  and  the  geological  horison  (Plio-Hio- 
«eno)  in  which  the  remains  are  found,  to  be  the  earliest 
habitation  of  the  true  Elepluuts  yet  discovered.  Bemaina 
of  Elephants  of  the  last-named  groap  have  also  lately  been 
found  in  China  and  Japan.  A  task  the  dentine  of  which 
ureoente  the  eharacteia  hitherto  considered  peculiar  to  the 
iVokseidsa.  ftom  Aoittalia,  has  been  lately  described  by 
Professor  Owen  under  the  name  of  NoteUpkat. 

Ututodon, — Dentition:  i  rsi'  t  ti  P  *^  1-  Upper 
Incisors  very  laige,  as  in  Elephat ;  sometimes  with  longi- 
tudinal bands  of  enamel,  mote  or  leas  spirally  disposed. 
Lower  hidsotSTaziable;  when  prosont  cwnpaiatiTely  small 
and  sttaight,  sometimeB  peislstsnt,  sometliaes  early  decidu- 
ooB,  and  in  some  species  never  present.  Orinding  surfhee 
of  molaia  with  transverse  ridges,  the  summits  of  which  are 
divided  more  or  leas  into  coni^  or  mammillary  cusps, 
and  often  witit  seoondary  or  additional  cusps  between  uul 
elnstwring  against  the  principal  ridges;  enamel  thick; 
eementum  very  scanty,  never  Ailing  up  the  interspaces  be- 
tween the  ridges.  The  third,  fouruk,  and  fifth  molars 
having  the  same  nomber  of  ridges,*  which  never  exceeds 
five.  In  sonw  q>0oles  ( Jf.  oMofiwi)  no  Tertioal  suocesslon 
has  been  observed,  but  in  others,  as  Jf.  awginrtdsas.  the  two 
posterior  premolars,  and  in  the  American  Jf.  proametH*  ap- 
parently all  three,  are  preceded  by  milk  molars.  There  is 
also  a  horizontal  succession  as  in  Elephants,  the  anterior 
teeth  betog  lost  beibra  the  posterior  ones  are  fhlly  do- 
Tslc^ied,  but  not  so  complete  as  in  the  former  genus,  for  as 
many  as  three  teeth  may  be  in  plaoe  In  one  Jaw  at  one  time. 
The  aknll  generally  ialeas  elevated  and  less  cellular  than  in 
£IepJk«f;  otherwise  the  remainder  of  theskeletro  is  similar. 

All  known  Ifastodons  ate  gigantle  rnnalHng  or 

«xeeeding  (he  recent  Elephants  in  dae.  llie^  remuns 
have  been  found  in  Europe  and  southern  Asia  and  America, 
from  the  Miocene  to  the  Pleistocene  epochs. 

i)iMe(Jb«f-{iiii.— Dentition  of  Adnlt :  t  t<  c  g,  p  |,  m  I  —  28 ; 
all  present  at  the  same  time,  there  being  no  horizontal  suc- 
oession,  bnt  the  premolars  replace  milk  teelb  in  the  ordi- 
nary manner,  lite,  presence  or  absence  of  npper  incisors 
has  not  yet  been  clearly  ascertained.  Lower  incisors, 
large,  conical,  deaoending  and  slightly  curved  backwards, 
implanted  in  a  greatly  thickened  and  deflected  beak  or 
imuongatlon  of  the  symphysis.  In  section  they  do  not 
show  the  decussating  strin  characteristic  of  Mastodons  and 
Elephants.  Crowns  of  molars  with  strong,  transvrase, 
crennlated  ridges,  with  deep  valleys  between,  much  re- 
sembling those  of  the  Tapirs.  Bidge  formula  of  the  perma- 
nent molar  series :  2, 2,  3,  2,  £.  The  three  ridges  of  the  first 
true  molar  appear  to  be  constant  in  both  upper  and  lower 
Jaws,  although  it  is  quite  an  anomalous  character  among 
Proboscideans  for  this  molar  to  have  more  ridges  than  those 
which  come  behind  it.  The  lost  milk  molar  has  also  three 
ridges,  the  penultimate  hot  two.  The  craninm  is  much 
depressed,  with  comparatively  little  develomnent  of  air- 
eeuB.  "Hie  remainder  of  the  skeleton  is  impertectly  known, 
fmt  apparently  agrees  in  its  general  characters  with  that  of 
the  other  Proboscideans. 

Remains  of  Dim^eritati  giganiamm,  an  animal  of  elephan- 

1  This,  and  the  larger  number  of  ridges  In  the  latter,  are  the 
only  absolute  distinctions  which  Falconer  oonld  find  between 
iliutodM  and  SqiJhu  (AitCOTil  ifon^ 

they  are  eomewnal  aibitrazy.  The  line  between  the  tare  genera 
Is  «awn  at  this  pcdnt  moie  as  a  matter  of  ooavenlsnee  nr  da- 
BsriptlTepoiposss  than  as  Indicating  anygteatnatnial  bmkln 
the  seqiMBOB  of  BOdUloatiQns  of  the  sams  ^rP*> 


tine  proportions.  RtHkingly  characterized  by  the  p^  of 
huge  tusks  desoeudiug  nearly  vertically  from  the  nont  of 
the  lower  Jaw,  were  firvt  discovered  at  EppeUielm,  near 
Darmstadt,  and  described  by  Kaup.  Thc^  have  slnea  ben 
met  with  in  various  AUddlu  and  Upper  ICiooeutt  formatlnwa 


Fio.  lOi.— akuU  of  DtmaOmitm  pitmCMiM  (Mlooeoe,  XppelihelBU. 

in  the  south  of  Germany,  fiance,  Greece,  and  A^  Uiaor. 
Tliree  species,  D.  ptmtapolatnue,  D.  indicra»  and  D.  MiuiteiUf^ 
have  been  described  Falconer  and  Lydekker  ftom 
northwestern  India.  The  genus  has  hitherto  not  besa 
found  in  Ettgluid  or  in  America. 

The  genns  Pkenocodut,  from  the  Lower  Eocene  of  Wyo- 
ming, lately  described  by  Cope  {Am.  Naturdlvtt,  December, 
1881  and  June,  1882),  is  placed  by  that  soolt^ist  in  a  special 
group  called  Oamdjfiartiau,  allied  to  the  Probateidea,  but  dis> 
nngnished  by  "a  post-glenoid  ptoeeas,  and  a  uird  tn»> 
chanter  of  the  fieonnr,  and  no  calcaneal  fhcet  fbr  tha 
flbnla."  This  and  the  AwfteseMsa  are  united  by  Oope  to 
form  the  order  21uMQM(ta,  one  of  his  primary  divisions  tn  thu 

In  all  tiwpzeeeding  forms  the  •stimgnln*artienlates<m^ 
with  the  navicular  bone,  in  those  that  follow  with  botk 
navicular  and  oaboid. 


SnBOBDEK  AMBLYPODA. 

Among  the  most  remarkable  of  the  reoent  diBoor*- 
lies  in  the  Eocene  fonaations  of  the  western  States  of 
North  America  has  heep  that  of  a  groap  of  animals  of 
huge  Bize,  approaching  if  not  equaUing  that  of  the  lar- 
gest existing  Elephants,  presenting  a  combination  of 
chanotera  quite  unlike  those  known  among  either  ro- 
cent  or  extinot  creatures,  and  of  which  there  were  evi- 
dently many  speoies  living  oontemporaneoTuly,  but  all 
of  wmch  became  ezUnct  before  the  close  of  the  Eocene 
period.  To  frnm  some  idea  of  their  appearance,  we 
must  imagine  animwls  very  elephantine  in  general  pro- 
portions and  in  the  structure  of  their  umbs.  The 
fore  foot  had  five,  and  the  hind  foot  four  toes.  The 
tail,  as  in  the  Elephants,  was  long  and  slendn',  bat 
the  neck,  though  still  short,  was  not  so  much  abbre- 
viated as  in  modem  Proboscideans,  and  there  is  no 
evidence  that  they  possessed  a  trunk.  Tlie  head  dif- 
fered greatly  from  that  of  the  Elephants,  being  long 
and  narrow,  more  like  that  of  a  Rhinoceros,  taia,M  in 
that  animal^  was  elevated  behind  into  a  great  occipital 
orest,  and  it  had  developed  upon  its  upjier  aunaoe 
three  pairs  of  oonspicuoug,  laterally  divergrngprotufae* 
zanoes,  one^purin  the  parietat  region,  one  on  the 
maxiUikriQe  in  fiont  of  uw  orlntB,  and  one  (mudb 
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amaller)  near  tbe  fore  part  of  the  elon^^ated  nasal 
bones.  Whether  these  were  merely  coverea  hy  bosees 
of  callous  skin,  as  the  rounded  form  and  ruggednetis 
of  their  extremities  would  indicate,  or  whether  they 
formed  the  bases  of  attachment  for  horns  of  still 
greater  extent,  like  those  of  the  Khinoccros  or  of  the 
GaTicom  Ruminants,  can  only  be  a  matter  of  con- 
jecture. There  were  no  upper  incisors,  but  thfee  on 
each  side  below,  of  comparatively  small  size,  as  was 
also  the  lower  canine.  A  huge,  compressed,  curved, 
sharp-pointed  canine  tusk,  very  similar  in  form  and 
position  to  that  of  the  Musk-Deer,  descended  from 
each  side  of  the  upper  jaw.   These  were  present  in 


both  sexes,  but  very  much  smaller  in  the  female,  u 
was  also  the  flange-like  proocss  of  the  lower  jaw,  by 
which  they  were  guarded.  Behind  these,  and  at  some 
distance  from  them,  were  on  each  side  above  and  be- 
low six  molar  teeth,  of  comparativelj'  small  size,  pUoed 
in  continuous  series,  each  with  a  pair  of  oblique  ridges 
copjoined  internally  and  diverging  externally  in  a  v- 
hke  manner,  and  provided  with  a  stout  basal  cingu- 
lum.  The  dental  formula  was  therefore  1 1,  c  ;>  |, 
m  I  =  34 ;  and  the  dentition  had  thus  already  attamea 
a  remarkable  degree  of  specialization,  although  tho 
brain  was  smaller  and  more  rudimentary  in  characters 
than  in  almost  any  other  known  mammaL 


Fn.  105.— BotoratloD  of  Dinocenu  mirabOe.  A  nat.  dM.  From  Uanb  Mm.  Jow.  BeL,  vol.  xU.  pL  a}. 


n«  flnt-dlacovered  evidenccaof  theeziatenr«of  animalB 
«f  this  group  were  described  by  Leidy  In  1872,  under  tlie 
name  of  Uintaiherium  (from  th«  Uintah  inouat«iiis,  near 
which  they  are  found).  Other  nearly  ulHud  fonus  hav« 
been  named  7>Mocerai  (restoration  of  which  is  shown  in 
fig.  106),  Ttwetrat,  and  Loxolophodm,  The;  constitute  the 
order  Dinoctrata  of  Marsh,  but  are  included  by  Cope  in  the 
AtMypoda. 

Another  intemting  form  referred  to  this  suborder  is 
'  0^rypKod<m^  which  appears  to  connect  the  Probotcidta 
wf  to  the  most  primf  tivePtfrtMorfariyto,  especially  Xopftto- 
den.  It  was  first  described  by  Owen  in  1846  from  a  frag- 
ment of  a  Jaw  from  the  London  Clay.  More  perfect 
remains  were  afterwards  discovered  in  France,  and 
lately  in  great  abundance,  iudtrating  many  species  from 
the  size  of  a  Tapir  to  that  of  althinoceros,  in  the  lowest 
Eocenes  of- New  Mexico  and  Wyoming,  in  the  United 
States.  It  had  forty-foar  teeth ;  the  caninee  of  both 
Jaws  were  large  and  sharp-pointed,  and  the  molars  had 
strongly  prononnccd  obliqnc  ridgee.  The  general  pro- 
portions were  thoeeofaBear.bntthetail  was  of  moderate 
length,  aod  the  feet  short  and  wide.with  five  toes  on  each. 

The  Tertlaries  of  Soath  America  have  yielded  some 
TCiy  remarkable  forms  of  mammalian  life,  the  nature 
and  affinities  of  which  have  greatly  pnzzledal)  Eoologists 
who  have  attempted  to  unravel  them,  ^acravchmia,  an 
wiimal  with  a  camel-like  neck,  is  now  known  to  be  a 
Perisaodactyle,  tliough  in  some  characters  somewhat 
abenaot.  The  articulation  of  the  fibula  with  the  calca- 
neum  is  an  Artiodactyle or  perhaps  generalized  charac- 
ter.   The  teeth  ally  it  to  PidKotheritm  and  Rhinoeen: 
IlonalodontoAtrimi^,  from  the  banks  of  the  river  Galle- 
gos,  southeast  Patagonia,  is  known  by  the  teeth  alone, 
which,  though  very  generalized,  are  on  the  whole  rhi- 
nocerottc.  Neaodon,  from  the  same  locality,  also  only 
known  by  Uie  dentition  and  some  parts  of  the  sknll, 
connects  the  last  and  Maerayuikenia  with  Toxodon.  These 
three  genera  have  the  typical  dental  formula  of  i|,  ef, 
n  ^,  m|  =  44.   Toxadon  is  an  animal  abont  the  sise  of  a 
Hippopotamns;  it  was  first  discovered  by  Darwin,  and 
many  specimens  have  ainoe  been  foond  in  Pleistocene  de- 
posita  near  Buenos  Ayres,  and  described  by  Owen,  Oervais, 
and  Barmeister.    The  teeth  cousist  of  large  Incisors,  very 
small  lower  canines,  and  strongly  curved  molars,  all  with 
persistent  roots,  the  formala  being  apparently  *\,e\,p\, 
■t  4=38-   The  cranial  characters  exhibitacombination  of 
those  found  in  both  Perissodactyles  and  Artiodactyles,  hut 
the  form  of  the  hinder  part  of  the  palate  and  the  absence 
of  an  alisphenoid  canal  belong  to  the  lalter;  and  the  tym- 


panic, firmly  fliod  in  between  tho  squamosal  and  theez-oe> 
cipital,  ankylosed  to  both,  and  forming  the  floor  of  a  lone 
upward-directed  meatus  andi^riua,  is  eo  exactly  tike  tibat 
of  the  Aima  that  It  is  difficult  to  believeitdoes  not  iadioat* 
some  real  affinity  to  that  group.  These  characters  seem  to 
outweigh  in  importance  those  by  which  some  aoologists  have 


Fie.  106.— Cranium  and  Ix>wer  Jaw  of  MaMheriMm  < 
\  nat.  slse.  From  Oervala. 

linked  Toiodm  to  the  Ptrinodatiyla,  and  the  absence  of  the 
third  trochanter  and  the  articulation  of  the  fl)>ula  with 
the  calcaneum  tell  in  the  same  direction.  Tho  etmctora 
of  the  feet  is  not  completely  known,  but  Cope  has  show* 
that  the  tarsal  bones  differ  altogether  from  those  of  either 
Artiodactyles  or  Perissodactyles,  ahd  more  nearly  resemble 
those  of  the  Froboaddea  than  any  other  known  Ungnlatea. 

Meaoiherium,  also  called  TypoOimium,  frem  the  same  1<k 
calitv,  was  an  animal  rather  larger  than  aCapybaia,  and 
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of  maeh  ths  suae  general  appeanuioe. '  Iti  akdeton  is 
(HMDpIcCely  known,  and  sbowB  •  singnlftr  combination  of 
obanM^n,  reeembliag  Ibssdo*  or  a  generalised  Ungulate 
on  the  one  hand,  and  the  Bodents,  eapeelatly  the  Leporidm, 
on  the  other.  In  the  preeenee  of  clavicles  It  diffen  from 
all  knbwn  Ungulates,  and  in  having  foor  lower  iiMison 
from  all  Bodenta.   The  teeth  are  t  i,  o  X  p  f  m  I  24. 

It  will  thos  be  teen  that,  although  oar  Knowledge  of  many 
of  these  fomtt  la  still  very  limited,  we  mar  trace  among 
them  a  cnrloos  chain  of  Unities,  which  woald  seem  to 
onite  the  Ungulates  on  the  one  hand  with  the  Bodents  on 
the  other ;  bat  farther  materl^s  are  required  before  we  can 
establish  with  oertalnlr  ao  Important  a  relationahi^  one 
which,  if  tmt,  woold  Mter  materially  some  ot  the  prevail* 
lug  Tiewi  apiHi  the  elassiflcatlon  of  mammals. 

UNGULATA  VERA. 
In  the  typical  Ungvlata  tho  feet  are  never  plantigrade, 
and  the  funoUonal  toes  do  not  exceed  four, — the  inner 
digit  being  suppressed,  at  all  events  in  all  fonns 
which  have  existed  since  the  early  Eocene  period  Tbe 
OS  magnum  of  the  carpuB  articulates  fro^y  with  the 
scaphoid.  The  allantois  is  largely  de.Telopea,  and  the 
placenta,  so  far  as  is  known,  is  non-dociduate,  the 
chorionic  villi  beiog  either  evenly  diffused  or  collected 
in  groups  or  cotyiedonB  (in  Becara).  The  testes  de- 
Boeni]  into  a  scrotum.  There  is  never  an  os  penis. 
The  uterus  is  bicomnate.  The  mammie  are  usiudly 
few  and  in^ual,  or  may  be  numerous  and  abdominu 
(as  in  jStnna),  but  are  never  solely  peotoraL  The 
cerelval  h^nispheree  in  exiadng  Ungulates  are  wdl 
convoluted. 

The  group  is  now,  and  has  been  throughout  the 
whole  of  the  Tertiary  period,  composed  of  two  per- 
fectly distinct  sectioDS,  differing  from  -  each  other  not 
only  in  the  obvious  oharacters  of  the  structure  of  the 
limbs,  but  in  so  many  other  parts  of  their  organization 
that  Uiey  mdst  be  oonadered  as  of  the  rank  at  least  of 
subordcn.  The  diaxaeterB  of  these  divimons^  first  in- 
dicated hy  Cnvier,  were  tfacnoughly  estaldiahed  by 
Oiren,  by  whom  the  nunes  whereby  they  sn  now 
generally  known  were  proposed. 

SOBOBDEB  PERIBSODACTYLA. 
This  is  a  perfectly  well-defined  poup  of  Ungulate 
mammals,  represented  in  the  actuu  fauna  of  the  world 
1^  only  three  distinct  types  or  fiunilies— the  Tapirs, 
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Fio.  107.— Booea  of  Fore  Foot  of  existing  Perlwodsctylea.  A,  Ta- 


Munm:  I,  Inns 
trspMOid;  lm,\ 


TniriT^wtnuindtauHXi;  B, Rhinoceros (fiAtaoeeraiMMiafr«MfO. 
XI;  C,Hons{J9||tiwoabaaM), Xi  17, ulna;  £,iadias:  i!,ca' 
lar;  ■,aQaphoia;  K,anclfbrm:  iii,magnam;  td, 
,  trapedam.  Omtology  ({f  Jfammaaa. 

the  Bhtnooeroses,  uid  the  Hor8es--poor  in  genera  and 
specMS,  and  (except  in  the  case  of  the  two  domesti- 
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cated  species  of  EquvM^  which  have  been  largely  mul- 
tiplied and  diffused  by  man's  agency)  not  generally 
numerous  in  individuals,  though  widelv  Scattered  over 
thtf  earth's  surface.  PalseoDtological  records  show 
very  dearly  that  these  are  but  tbe  surviviog  fragments 
of  a  very  extensive  and  much  varied  assemblage  of 
animals  whioh  flourished  upon  the  earth  throughout 
the  whole  of  the  Tertiary  geological  period,  and  whichi 
if  it  oould  be  reconstructed  in  its  entirety,  would  not 
only  show  members  filling  up  structurally  the  inters 
vaU  between  tbe  existing  apparently  isolated  fomu, 
but  would  show  several  mark«l  lines  of  spedalization 
which  have  become  extinct  without  leaving  any  direct 
suooessors. 

The  following  are  tbe  prinrapal  characters  distinguish- 
ing them  from  the  Artiodactyla.  Premolar  and  molar 
toetb  in  continuous  series,  with  massive,  quadrate, 
transversely  ridged  or  <ibmplex  crowns, — the  {Kraterior 
premolars  resembling  the  true  molars  in  size  and 
structnre.  €!rown  of  the  last  lower  molar  oommonly 
bilobed.'  Dorso-lumbar  Tertebrss  never  fewer  than 
twenty-two,  usually  twenty-three  in  the  existing  spe- 
cies. Nasal  bones  expaodod  posteriorly.  An  alisphe- 
noid  canal.  Femur  with  a  third  trochanter.  The 
middle  or  third  digit  on  both  fore  and  hind  leet  larger 
than  any  of  the  others,  and  symmetrical  in  itsdf,  the 
free  border  of  the  ungual  phalanx  being  evenly  rounded 
(see  fig.  107).  This  may  be  the  only  lunctional  toe,  or 
the  second  and  fourth  may  be  subequally  developed  on 
each  side  of  it.  In  the  Tapirs  and  many  extinct  forms, 
the  fiilh  toe  also  remains  on  the  fore  limb,  but  ita 
presence  does  not  interfere  widi  the  symmetrical  ar- 
ranj^ent  of  the  remainder  of  the  foot  around  the 
median  line  of  the  third  or  middle  digit  Traces  of  ft 
hallux  have  only  been  found  in  some  extremely  ancient 
and  primitive  forms.  The  astragalus  has  a  pulley-like 
surface  above  for  articulation  into  the  tibia,  out  its  di^ 
tal  surface  is  fiattened  and  unites  to  a  much  greater 
extent  with  the  navicular  than  with  the  cuboid,  which 
bone  is  of  comparatively  less  importance  than  in  the 
Artiodactyles.  The  otucaneum  does  not  articulate 
with  the  lower  end  of  tbe  fibula.  The  stomach  is 
simple,  the  caecum  lai^e  and  capacious,  the  plaoent« 
diffused,  and  the  mammae  inguinal. 

The  very  distinct  minor  groups  into  which  the  Periaso- 
dactylee  are  divided  in  the  later  periods  of  the  earth'a 
history  are,  even  by  tbe  knowledge  already  gained  of  the 
ancient  members  of  the  sub<ffder,  so  closely  naited  by 
oonnected  forms  that  It  is  ditBcult  to  make  any  satisfko- 
tory  claaslflcation  of  the  whole.  This  is  of  course  what 
might  be  expected,  ahd  would  probably  be  the  case  with 
all  other  groups  if  we  knew  as  much  of  their  past  history 
as  we  do  of  that  of  the  PerlssodaclTles.  It  Is  necoasary^ 
however,  for  descriptive  purposes  to  have  some  anango- 
d  ment ;  and  perhaps,  If  not  the  most  natural,  the  most  con- 
M  venient  division  (especially  as  it  is  chiefly  or  only  by  these 
organs  that  many  are  known)  is  one  founded  upon  tbe 
l\  structure  of  tbe,lower  molar  t«eth.  By  this  character  we 
may  make  three  primary  divisions,  each  of  which  has  a 
representative  at  the  present  time: — {A)  those  lu  which 
the  crowns  of  the  lower  molars  are  disposed  in  transverse 
ridges,  as  in  the  Tapirs;  [B)  those  in  which  the  crowus 
of  the  lower  molars  are  formed  by  a  pair  of  crescents,  as 
in  Bhlnoceros  \{C)  those  in  which  the  crowns  of  ttio  lower 
molan  are  formed  of  a  pair  of  crescenta,  with  tbe  addition 
of  inner  lobes  or  columns,  as  lu  the  Horses.  As  these 
forms  are  all  modifications  of  the  same  essential  pattern, 
transitions  la  certain  or  all  of  the  teeth  must  be  expected 
in  many  eases,  and,  as  before  implied,  the  grouping  of  the 
Perissodactylee  into  Tapiroid,  Bhinocerotie,  and  Equine 
sections  according  to  the  pattern  of  their  molsr  teeth 
may  not  be  a  true  exposition  of  the  real  affinities  of  the 
genera,  but  must  be  looked  upon  rather  as  a  convenient 
provisional  arrangement 

A.  Tapiboid  Sbctioh. 
Lower  molars  bilophodont 

Famii}f  LOPHIODOKTIDA 

Both  upper  and  lower  trae  molus  bilophodont  Pnano- 

1  These  dental  characteis  are  not  strictly  appllcaWe  to  tbo 
most  ancient  finrns. 
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Iftra  imsUer  and  simpler  than  the  tme  molu*.  Foot  toes 
«D  the  uterior  and  three  on  the  posterior  Caet,  This  fkm- 
i]j  incladea  s  liirge  numtier  of  more  or  less  imperfectly 
known  forms,  all  extinct,  ranging  fh>m  the  size  of  a  Babbit 
to  that  of  an  Ox.  They  are  the  earlieat  in  time  and  most 
senentlised  io  strootare  of  the  known  Perissodactylea.  It 
u  pOMtble  tliat  from  some  either  of  the  known  or  the  still 
ondiSiwveTed  members  of  this  group  most  of  the  other  types 
of  the  order  have  lieen  derived.  Their  remains  have  been 
foaud  in  Europe  only  in  the  Lower  and  Middle  Eocene, 
thoogh  in  Nortn  America  they  appear  to  have  lingered  to 
a  somewhat  teter  date.  The  genua  Hyraeotk»rUm  was  es- 
tablished in  1839  by  Owen  for  a  small  animal,  no  lander 
than  a  Hare,  the  skull  of  which  was  found  in  the  London 
day  at  Home  Bay.  A  more  perfect  specimen  apparently 
of  the  same  q)eoiea  was  afterwards  (in  1857)  described  un- 
der the  name  of  PUIopfttif  wfoieept.  doeely  allied  forms 
from  the  European  continent  have  been  named  Ptukynolo- 
pktiM  and  Jj^ktotheriwn.  These  have  all  the  complete  den- 
tition, viz^  « 1, e\,p  },  m I  =  44.  Theportnior  lower  molar 
has  three  lobes.  IliegennsL«piUodM<Cnvier,U8S),oont^n8 
animals  of  mndi  larger  size  and  later  geoli^cal  period  (ICid- 
die  or  Upper  Eocene),  in  which  the  dentition  was  so&l'Spe- 
oiaiized  as  to  have  lost  the  anterior  premolar  of  both  Jaws, 
the  formula  being  i  |i  e  1.  p  )|M  {="40.  Die  tatansvene 
ridges  of  the  nppra  nudan  are  plaeed  obUqnely,  the 
posterior  Is  sm^ler  tiian  the  anterior  and  th^  are  united 
by  their  external  borders;  those  of  the  mandible  are  dis- 
tinct and  only  connected  by  a  feeble  diagonal  crest,  the 
last  hearing  a  talon  or  rudiment  of  a  third  lobe.  On  the 
premolars  the  uterior  ridge  only  Is  derehqted.  Nearly 
allied  was  the  American  genua  £jrraeh|nu.  the  Btractare  of 
which  is  now  very  oompletely  known  Arom  well-preserved 
remains.  The  skeleton  closely  resembles  that  of  the  Tapir, 
though  the  dentition  is  more  like  thatof  Lo^iodo»,  except 
that  the  last  lower  molar  has  bat  two  lobes.  Am  many  as 
nine  species  have  been  already  described,  all  tmm  the  up- 
per Eocene.  Another  form  mm  theBamedepositB,.f7oI(nw>- 
MTOf  of  Harsh,  is  said  to  have  had  an  attachment  for  a  der- 
mal horn  on  Mch  nasal  bine.  IWp/opM,  otherwise  closely 
similar  to  S^/radtfUM,  wants  the  fifth  Amt  of  the  manns, 
and  henM  is  ^aeed  by  Cope  in  a  distliict  umily,  2WpIi>pu^ 

FMIf  Tafisxd  A 

Both  jipptK  and  lower  tme  molars  bilophodont.  Poste- 
rior premolars  above  and  below  resembling  the  tme  mo- 
lar*. This  Cunily  is  oonnected  with  the  last  by  the  Mid- 
dle Miocene  genua  LMriodM.  Tho  genus  Tapinu,  in  which 
as  many  as  threepremolararesemblothetrao  molars,  and  in 
which  thelastlowermolarhasno  talon,  appears  flist  in  the 
tipper  UlooNieof  Europe,  and  has  continued  with  scarcely 
any  appreciable  change  until  the  present  time,  being  rep- 
resented by  several  species  in  Central  and  South  America, 
and  one  in  the  Malay  Peninsula  and  adjacent  ishwds.  It 
la  therefore  probably  the  oldest  existing  genua  of  mam- 
mals. One  of  the  American  species  differs  i^m  all  the 
others  In  the  great  anterior  prolonfiatioQ  of  the  osBiflcation 
of  the  mesethmoid  cartilage,  and  has  been  separated  gen- 
erically  by  Qill  nnder  tho  name  ef  SloMognaihut,  See 
Tafu. 

S.  Bhihoomotio  Saomnr. 

Lower  molar  teeth  with  the  ridgea,  Instead  of  being 
traiwverse,  onrved  in  a  crescentic  manner.  The  enter 
extremi^  of  each  ridge  is  carved  forwards  so  that  the 
hinder  ridge  abuts  against  the  external  snr&ce  of  the 
ridge  in  ftont  of  it.  An  auwom  lower  molar  of  a  Bhi- 
noeeroi  has  thus  externally  two  convex  areas  separated  by 
a  vertical  groove,  and  Internally  two  principal  sinuses,  cor- 
responding to  the  prttJections  externally.  The  entrances 
to  these  sinuses  are  bordered  by  three  conical  pillars — the 
flret  ef  oomparatively  little  importance,  representing  the 
anterifw  talon  of  the  Aplr^  tooth,  the  second,  the  largest, 
representing  the  antero-intemal  principal  cusp,  and  the 
third  the  pcetero-intemal  principal  cusp.  The  upper  mo- 
lar* of  all  the  animals  of  this  section  resemble  those  of 
La^uodoH  in  principle,  tiie  tamnarene  ridges  being  Joined 
by  an  oater  wall  and  piaoed  obUqndy,  their  inner  ends  in- 
duing backwards  and  their  posterior  snrfSkoes  being  more 
or  less  concave.  There  are  two  Author  chief  modifica- 
tions of  this  tjre: — (1)  that  in  which  the  free  edge  of  the 
oiitOT  wall  aoquires  a  stnmgly  aifaag  or  bi-crescentle  char- 
acter, Mng  deviated  inwuds  oppodte  each  of  tiie  prin- 
cipal ootw  eoBpe,  and  outwards  at  the  anterior  and  poste- 
rior angles  of  the  tooth  and  in  the  mid^e  between  tbit 
cusps,  as  In  Paimotktnum;  and  (3)  that  In  whioh  the  outer 
wall  is  greatly  derrttved,  and  In  the  main  flat  mr  imoothly 
oonre^  thooui  with  slight  elerationa  and  depresslmi  oor> 
responding  with  those  so  lesolar  aoA  well-mairked  in  the 


last  section ;  this  ta  the  ehanoter  of  tJie  teeth  vt  BUr 
nooenis  and  itsalUfls. 

AshIv  HYUCODOHTmx. 

Separated  by  Cope  from  the  nextj  and  containing  the 
genus  HyracodoH  of  Leidy,  a  primitive  or  simple  Bhl- 
uoceros-llke  type,  from  tho  Lower  Miocene  ot  North 
America,  with  the  fhll  number  of  teeth,  hot  only  thiea 
digits  on  each  foot. 

Aaily  RHDTOCBBOiniDA 

A  very  extensive  group,  of  which  many  modifieationa. 
fomilng  a  gradnal  series,  showing  increasing  specialtcation 
fnan  primitive  LopUottoi-like  animals,  have  oeen  disoov- 
ered  both  In  North  America  and  in  the  Old  World.  One 
of  the  most  remarkable  of  these  ipeclaliatimis  has  baea 
the  development  of  dennal  honu  over  the  nasal  bonea, 
either  In  laterally  placed  pidrs  as  In  some  of  the  early 
fonns,  or  In  the  median  Hoe,  eitiier  single  or  doable.  In 
America  they  all  became  extlnet  before  the  close  of  the 
Pliocene  period ;  but  in  the  Old  World,  although  their  geo- 
graphical distribution  has  become  greatly  restrioted.  at 
lean  five  well-marked  speelea  nrrtTe.  See  BBurocooa. 

fimjly  MA.C&A.UCHKITIDJB. 

This  oontains  one  extinct  gen  as.  JfacreiKfcsaia,  with  tw« 
species  M.  patackonica  and  M.  MMswi^  both  mna  Soittb 
America,  and  apparently  ftom  Flioeene  lormatiens.  lliey 
are  very  singular  and  specialised  forms,  quite  ont  of  the 
line  of  descent  of  any  of  the  existing  Perlsaodaotyles,  and 
the  steps  by  which  they  are  oonnected  with  the  rest  of  the 
group  have  not  yet  bwrn  discovered.  Of  the  laxiernceie^ 
Jf.  paiaehotuea,  iha  skeleton  Is  oompletely  known.  It  had 
the  foil  number  of  forty-four  teeth,  forming  an  nnlnter- 
rapted  series.  The  cervical  vertebne  resemble  those  of  the 
Camels  In  the  position  of  the  votebrarterial  oanat,  bat  the 
ends  of  the  centra*  axe  BmA,  and  not  opIsthooashMW  m  in  the 
alliedfonna.  Insoneoftiiellmhchanctersltresemhleithe 
E^nidm,  but  In  the  articulation  of  the  fibula  with  the  oal- 
canenm  it  agrees  with  the  Artiodactylee.  Thestractureof 
the  feet  Is,  however,  distinctly  Fenssodaotyle,  there  beiog 
three  toes  on  each. 

Asifllaf  CuuooTHHBima  mud  MmKODoimDM. 

Thtao  ftmilies,  with  not  very  distinotiy  defined  honndft 
riea,  contain  a  luge  number  of  extinct  forms  from  Eocene 
and  Miocene  formations  of  both  the  Old  and  the  New 
World.  Among  the  latter  the  most  remarkatde  is  a  groap 
of  animals  of  gigantie  alze,  to  the  first  known  fragment  of 
which  the  name  of  Jfsaodtu  was  given  In  1849  or  Pomel, 
but  of  which  more  perfoct  remains  have  since  been  de- 
scribed by  Leidy  as  SuoMUerixm  and  ifMeosrepi^  by  Marsh 
as  BroaMhaimwi,  and  by  Cope  ss  SjpHborodim,  some  of  whioh 
appear  to  represent  distinct  genene  modifleatlons,  bat  the 
synonymy  of  the  fmmp  la  at  present  mneh  eonftised.  The 
head  was  large  and  mach  elongated,  as  in  the  Bhinoceros ; 
but  they  had  a  pair  of  stent,  diverging  osseous  protube- 
rances like  hom-oores  on  the  maxilfariea  in  front  of  the 
orbits.  Thwr  molar  teeth  were  a  simple  pabMtheroid 
type,  and  the  incisors  and  flanlDca  were  ven  mocb  redaoed. 
Their  fore  feet  had  four  and  their  hind  net  three  sh<trt, 
stoat  toes.  Their  remains  aboond  In  the  Lower  lUocane 
strata  ot  North  America. 

FamUt  PAl^XOraKEIIDA 

The  straotore  of  the  type  <^  this  &mily,  PaUeolK&riim, 
was  made  known  by  Cnvier,  from  specimens  found  in  the 
Paris  gypsom  beds  (Upper  Eocene).  Fig.  108  gives  an  Idea 
of  its  general  appearance,  not  nnlike  that  of  a  tapir,  which 
also  it  resembled  in  size.  It  had,  howevw,  but  three  toe* 
on  the  fore  feet.  The  dentition  was  if,  e),^t>M|  —  44, 
Many  species  and  allied  genera  (ss  PaU^lotkentm,  an  earlier 
form  from  the  Middle  Eocene,  and  AnMtlurimm,  a  later  one 
from  the  Miocene)  have  been  discovered  both  In  Europe 
and  North  America.  To  some  of  these  the  anoestral  form 
of  the  modem  hoiHS  may  be  traced,  the  transition  team 
this  to  the  next  family  being  formed  by  almost  Impeiei^- 
ble  gradations. 

a  Ewjnn  Saonon. 

Lower  molars  fbrmed  of  a  pair  of  cresoenti  eom^leatedbj 
the  addition  of  columns  or  lobes  at  the  inner  extremllies. 
Upper  molan  a  modification  of  the  pal»otheroid  trpe,  birt 
gndoally  passing  as  time  advanced  from  the  braehyodont 
to  the  hs^ieodont  form.  Ooter  digiti  beonninf  gtMoaJly 
retaeed,  antil,  as  in  the  modem  Hones,  there  ii  bat  cm 
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(the  third)  fancHonal  digit  on  «wjh  foot.  To  theae  aloae 
tbe  bmil J  Sqtiidm  U  rertrieted  bj  womt  utbon,  bat  in  few 
■naps  Ii  the  utifleUl  natiue  of  the  bonndwlei  placed  be- 
tmrnm  nidi  dlTiiions  wo  q^annt    In  the  Perimodao^lei, 


Fia.  108.— Beatuntion  of  AiteotAerfwm  (Upper  Eocene).  Oorte. 

for  the  simple  nasoo  thkt  their  paleontological  history  U 
better  known  than  that  of  most  others,  and  so  manv  of  the 
intennediate  forms  have  been  preserred.  For  the  history, 
charaeten,  and  present  distribatlon  of  the  SjHtdm,  see  the 
article  Hoaaa,  vol.  xii.  p.  176  «f. 

SvMRDBK  ASTIODAOTTLA. 

ThiB  is  an  equally  well-defined  group,  traceable  from 
the  early  Kooene  period,  though  thou  apparently  by  no 
means  so  numerous  as  the  Perissodactyles.  Some  of 
its  types,  as  that  representod  in  the  exisdng  Swine, 
have  retuned  to  the  present  lime  much  of  the  piimi- 
tive  character  of  the  group ;  but  odien  have 
been  gradually  becoming  more  spodalized  and 
more  perfected  in  structure,  and  its  latest 
modification,  the  CaTioom  Ruminants  or  Bovidce 
j^Antelopea,  Sheep,  and  Oxen),  are  now  the  dominat- 
ing members  of  the  great  Ungiilate  order,  widespread 
in  geographical  range,  ri<^  in  gencrio  and  spedfio 
vanation,  and  numerous  in  individuals, — forming  in 
all  these  respects  a  groat  contrast  to  such  decadent 
tjrpes  as  those  ropresented  by  the  Tapirs  and  Rbino- 
ceroses. 

The  principal  anatomical  characters  by  which  they 
ure  di^niriiished  from  the  Perissodactylca  aro  as 
follows.  The  premolar  and  molar  toeth  not  alike,  the 
former  being  single  and  the  latter  two-lobed.  The 
last  lower  molar  of  both  first  and  second  dentition 
almost  invariably  three-lobed.  Nasal  bones  not  ex- 
panded posteriorly.  No  alisphenoid  canal.  Dorsal 
and  lumrar  Tcrtebne  together  always  nineteen,  though 
the  former  may  vary  from  twelve  to  fifleen.^  Femur 
without  third  trochanter.  Third  and  fourth  digits  of 
both  feet  almost  equally  developed,  and  their  ungual 
phalanges  flattened  on  their  inner  or  oontijpous  sur- 
nujes,  so  that  each  is  not  symmetrical  in  itself,  but 
when  the  two  aro  placed  together  thev  form  a  figuro 
■rmmetrically  disposed  to  a  line  drawn  between  them. 
Or,  in  other  woras,  the  axis  or  median  line  of  the 
whole  foot  is  a  line  drawn  between  the  third  and  fourth 
digits,  while  in  the  Perissodactylos  it  is  a  tine  drawn 
down  the  centre  of  the  third  di^U  Distal  articular 
surface  of  the  astragalus  divided  into  two  nearly  equal 
ftoets,  one  for  the  navicular  and  one  for  the  cuboid 
bone.  The  calcaneum  with  an  articular  facet  for  the 
lower  end  of  the  fibula.  Stomach  almost  always  moro 
or  less  complex.  Colon  convoluted.  Cseoum  small. 
Placenta  diffused  or  cotyledonaiy.  Mammse  few  and 
iDguinal,  or  numerous  and  abdominal 

In  treating  of  numj  seetions  of  mam  main,  it  Is  on^  from 
the  existing  species  that  our  c^iameters  and  dassificatton 
can  be  derived,  and  t»  these  ehlefly  onr  obsarrationsapon 
the  group  most  bediie«)Sed,the  extinct  forms  being  so  little 
known  that  they  can  only  be  referred  to  incidentally. 


the  last  soction,  the  history  of  the  Artiodaetyla  throughout 
the  Tertiary  period  Is  now  well  known,  and  throws 
great  light  npim  the  position  and  relations  of  the  *^«^"g 
groupa. 

The  principal  modifications  which  have  taken  plaas  In 
the  tTpe  from  its  earliest  known  and  most  generaltied 
manifeatation  have  been  the  following : — 

1.  As  renrda  the  teeth.  Assumption  of  the  grinding 
sorfhoea  ofthe  molar  teeth  either  of  a  distinctly  tubenmlar 
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Pio.  m— Bonos  of  Pore  Fbot  of  existing  Artlodactrlet.  A,  Pig 
(Ski Kfttfa),  X  i;  B,  Bed  Deer  (CDrvw  etaplmt).  X  t;  C,  CameX 
iOtmebu  baetHoMu),  X  i.  U,  nina ;  R,  raoliu ;  e,  cnneLform :  t, 
lunar ;  $,  scaphoid ;  w,  undlbrm ;  m,  mafnuu ;  td,  trapeaold ;  an, 
tiapeniim.  From  Otleology  qf  MammalM. 

(btmrniMf)  or  of  a  creeeentie  ridged  (ssIaiMKimf)  form.  Modi- 
fication of  the  latter  from  a  braohTodont  to  a  hypsodont 
tyi>e.  Loss  of  upper  Incisors.  Derofopment  of  cuunea  into 
pH^ecting  tusks.    Loss  of  anterior  premolars. 

2.  As  regards  the  limbs.  Rednction  of  the  alna  from  a 
complete  and  distinct  bone  to  a  comparativdy  rudimentary 
state  in  which  It  soaleaces  more  or  less  firmly  with  the 
radius.  Reduction  of  the  fibula  till  nothing  but  its  lower 
extremity  remains.  Beduotion  and  final  loss  of  enter  pair 
of  digits  (secoud  and  fifth),  with  coaleoccnce  of  the  met** 
podial  bones  of  the  two  middle  digits.  Dnion  of  the  navi- 
cular and  cuboid,  and  ■omotlmos  the  eotoonneUbnu  btmCk 
of  the  tarsus. 

3.  Change  of  form  of  the  odontoid  prooeos  of  the  axis 
ftom  a  cone  to  a  hollow  haU-cylinder. 

4.  Development  of  horns  or  antlers  on  the  frontal  bones, 
and  gradual  complication  of  form  of  antlers. 

G.  By  inference  only,  increasing  complication  of  stomadi 
with  ruminating  ftinction  superaddea.  Modification  of 
placenta  from  simple  diffused  to  cotyledonary  form. 

The  primitive  Artiodactyles,  with  the  typiol  n amber 
(44)  of  incisor,  canine,  and  molar  teeth,  brachyodont 
molars,  conical  odontoid  process,  four  distinct  toes  on  each 
foot,  with  metapodium  and  all  carpal  bones  discrete,  no 
frontal  appendages,  and  (in  all  probabilityj  simple  stomach 
and  difihsed  placenta,  were  aeparated  even  in  the  earlieirt 
known  forms  into  AHwdenla  and  flMswodoalfl. 

A.  Bmiodonta. 

This,'' the  most  primitive  groan,  with  various  offbeta 
which  became  partially  specialized  and  then  extinct,  an- 
able  apparently  to  adapt  themselves  to  new  conditions,  baa 
been  continued  to  the  preeout  day  with  comparativdy  little 
change  in  the  section  of  the  suborder  called  £(Kt«a,  contain- 
ing the  fiunilies  Hippopotamtdv  and  Sxiidm.  See  HlPr(^ 
poTAinm,  PnooABY,  and  8wiitb. 

B.  Selenodonta. 

Members  itf  this  group  having  the  oomplete  typical  d«i- 
tition  as  rwarda  number,  but  with  variou  mooiflcationfi 
in  the  details  of  the  form  of  the  teeth ,  and  also  in  the  etzuo- 


With  the  [Ai0MJate,  however,  it  is  quite  otiwrwise.  As  with  |  ture  of  the  feet,  abounded  in  the  Middle  and  Eoeene 
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[UNQUUIXA. 


And  Lower  Miocene  of  Earope  uid  Amerln.  One  of  the 
ettrlieet  known,  Anoptatherttm,  waa  fully  described  by 
Cnvier  fl-om  remains  foaad  in  the  Paris  gypsam  beds 
(Upper  Eocene).  Its  teeth  formed  a  series  aabrokon  by  a 
gap  or  diastema,  and  were  of  aniform  height  (as  in  Man 
iilone  of  existing  mammals).    Its  tail  was  long,  with  large 


Fta.  110.— Rwtoratlon  of  AuoplctteHum  eommum  (Upper  Eocene). 

Cuvler. 

ehevTOQ  bonoa  underneath,  not  usually  foand  in  Ungulates, 
Mid  there  wcro  but  two  toes  on  each  foot.  It  was  in  many 
reflects  a  much  apecialized  form,  apparently  not  on  the 
Hue  of  deaoent  of  any  of  the  existing  groups.  Chteropotamiu, 
AnAraeothermi,  Hw^ntamuM,  Xiphodon,  Dichodon,  DieJubttiu, 
OtinetkeriuM,  the  Amerioan  Oreodon,  and  numerons  others 
were  fomu  more  or  leas  intermediate  in  character  between 
the  three  distinct  sections  into  which,  by  their  extinction, 
the  Selenodont  Artiodactyles  can' now  be  divided, — the 
T^lapoda,  also  cslled  Phatangigrada,  the  Traguiina,  and  ihe 
Ftear*  or  Cotylophtfra. 

I.  TTLOPOD4. 

Bepieaented  at  the  present  time  by  the  two  species  of 
Ctoiels  of  the  Old  World  and  the  Llamas  of  America.  For 
fehelT  special  dbtingoishlng  characters  see  articles  t.t.*mj 
and  Camxl. 

II.  T&AOULIIfA. 

No  teeth  in  premaxillA  Upper  canines  well-deTeloped, 
iApecially  in  the  males;  narrow  and  pointed.  Lower 
caitines  incisiform.  No  eanlnlform  premolars  in  either 
Jaw.  Molariform  teeth  in  a  continuoas  series  consisting  of 
r  },  {.  Odontoid  process  of  axis  oonlcaU  Fibula  oom- 
plete,  Foar  complete  toes  on  each  foot.  The  middle  meta> 
podials  generally  ooafluent,  the  outer  ones  (second  and 
Ifth)  very  slender  bat  complete,  t.«.,  ezteoding  from  the 
aarpus  or  tarsus  to  the  digit.  Navicular,  cuboid,  and  ecto- 
oaneiform  bones  of  tanas  anited.  Tympanic  bulla  of  skall 
filled  with  cancellar  tissae.  No  fkontaf  appendages.  Ra- 
miuating,  but  the  stomach  with  only  three  distinct  com- 
partments, the  maniplles  or  third  cavity  of  the  stomach  of 
the  PMora  being  radimentary.    Placenta  diShsod. 

This  section  contains  the  single  fkmily  TraguHdm,  con- 
taining a  few  animals  of  small  sise,  commonly  known  as 
ChsTrotains,  intermediate  in  their  stmctnre  between  the 
Deer  and  the  Pigs.  The  large  size  of  the  canines  of  the 
male  and  the  absence  of  boms  caused  thorn  to  be  associated 
fbrmerlj  with  lIoaekuM.  one  of  the  true  Deer;  hence 
they  are  often  spoken  of  as  "  Pigmy  Mask -Deer,"  although 
thej  have  no  musk -secreting  gland,  or,  except  in  the  above- 
named  trivial  external  charactera,  no  apecial  affinities  with 
the  true  Mask.  There  has  scarcely  been  a  more  tronble- 
wmeand  obdurate  error  in  foolof^y  than  In  this  association 
of  animals  so  really  distinct.  It  has  been  troublesome,  not 
only  as  preventing  a  jtut  conception  of  the  relations  of  ex- 
isting Artiodactyles,  but  also  in  causing  great  confusion 
and  hindrance  in  paleeontologlcal  researches  among  allied 
forma;  and  most  obdarate,  inasmuch  as  all  that  has  been 
recently  done  in  advancing  our  knowledge  of  both  groups 
has  not  SDCceeded  In  eradicating  it,  not  only  from  nearly 
every  one  of  onr  zoological  text-books,  whether  British  or 
Continental,  bnt  even  from  works  of  the  highest  scientific 
preteuaions. 

The  family  is  now  generally  divided  into  two  genera. 

Troffttliu,  containing  the  smallest  of  the  existing  Ungu- 
lates, animals  haviiig  more  of  the  general  aspects  and 
habits  of  some  Bodciits,  as  the  Agoutis,  tliau  of  the  rest  of 
their  own  order.  The  beet-known  species  are  T.  javaniau, 
T.  napu,  T.  kanchU,  T.  tUmU^anut,  and  T.  memnina.  The  first 
four  are  from  the  Malay  Feninsnla,  or  the  islands  of  the 
Indo-Malayan  Archipelago,  the  last  from  Ceylon  and  Hin- 
dnstan. 

JJynwaektu  Is  distiugnlshed  ohiefly  by  the  foot  being 


Btonter  and  shorter,  the  outer  toes  better  developed,  fnd  the 
two  middle  metacarpals  not  ankylosed  together.  Its  dental 
formula  (as  that  ofTVofrH^}  is  i  |,  e\,p  f.  m  {'"^M.  Ver- 
tobrn :  C  7,  D  13,  L  6,  8  6,  C  IS-13.  Th«  only  existing  spe- 
cies, //.  o^uatictu  (fig.  Ill),  from  the  west  coast  of  Africa, 
is  rather  larger  than  any  of  the  Asiatic  Chevrotains.  which 


Pra.  111.— AMcan  Water  Chevrotain  fffyoaMMChiu  a«Ma«aM.) 

It  otherwise  much  resembles,  but  It  Is  said  to  frequent  thv 
banks  of  streams,  and  have  ranch  the  habits  of  Pigs.  It  ie 
of  a  rich  brown  color,  with  back  and  sides  spotted  and 
striped  with  white.  It  is  evidently  the  survivor  of  a  very 
ancient  form,  as  remains  of  a  apocies  only  differing  in  sise 
{n.eramu)  have  been  found  in  Miocene  deposits  at  flanian, 
department  of  Gers,  France.  ^ 

III.    PeCOU  or  COTYLOPHORA. 

No  premaxillary  teeth  or  cantniform  premolars.  Upper 
canines  generally  absent,  tbongh  sometimes  largely  devel- 
oped, biferior  incisors,  three  on  each  aide  with  aa  Incisi- 
form canino  in  contact  with  them.  Molariform  teeth  con- 
sisting of  0  I,  m  |,  in  continaona  series.  Auditory  bulln 
simple  and  hollow  within.  Odontoid  process  in  the  form 
of  a  crescent,  hollow  above.  Distal  extremity  of  the  fibula 
represented  by  a  distinct  malleolar  bone  of  peculiar  shape, 
artioilating  with  the  outer  anrboe  of  the  lower  end  of  tiia 
tibia.  Third  and  foarth  metacarpals  and  metatarsals  oon- 
flnent.  Outer  toes  small  and  rudimentary,  or  in  some 
cases  entirely  suppressed ;  their  mctapodial  bones  never 
complete.  Navicular  and  cuboid  bones  of  tarsus  anited. 
Horns  or  antlers  nsaally  present,  at  least  in  the  male  sex. 
Left  brachial  artery  arising  from  a  common  innominate 
trunk,  instead  of  coming  ofl"  separatoly  from  the  aortio 
arch  as  in  the  preceding  aections.  Stomach  with  fouroom- 
plcte  cavities.    Placenta  ootylodonous. 

The  Pecora  or  true  Buminants  form  at  the  present  time 
an  extremely  homogeneous  group,  one  of  the  best-defined 
and  most  closely  united  of  any  of  the  Mammaiia,  Bat, 
though  the  original  or  common  type  has  never  been  de- 
parted fh>m  in  essentials,  variation  has  been  very  active 
among  them  within  certain  limits ;  and  the  great  difficulty 
which  all  zoologists  have  feltin  subdividing  them  into  nat- 
ural minor  groups  arises  from  the  fact  that  the  changes  io 
difTcrcnt  organs  (feet,  skall,  frontal  appendages,  teet&,  cu- 
taneous glands,  etc.)  have  proceeded  with  such  aimient 
irrcgnlarity  and  absence  of  correlation  that  the  dinereufc 
modlBcations  of  these  parts  are  most  variously  combined 
in  different  members  of  the  groan.  It  appears,  howerer, 
extremely  probable  that  they  soon  Dranched  into  two  main 
types,  represented  in  the  present  day  by  the  Cer^drnvDA 
the  Bovidm, — otherwise  the  Antlered  and  Homed  Bumi- 
nants. Intermediate  smaller  branches  prodnoed  the  exist- 
ing Husk-Deer  and  Oirafle,  as  well  as  the  extinct  Haliada- 
therium  inclining  to  the  first-named  group  and  the  extinct 
SivathmuM,  Brahmathmium,  J7yd«upiU«rium  and  others  mere 
allied  to  the  latter,  although  opon  the  tme  relationship  of 
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th»B  fbrma  there  la.  a  (TIlTereQt^e  or  iipialgn  between  tli«  i 
two  palteuDtolDjjiBtia  wlio  liiwu  paid  ino^t  Hiu-ntiuu  lo  llm  ' 
group,  RuCiTaejer  atiil  Lyikkker,  Imt  tlie  muicnuU  forlb- 
oomiDg  Ekt  proseut  are  scarcely  atifliizLt^ut  Tur  IVjrmiug  A  de- 
cided Dpiiiion. 

The  earliest  forma  af  true  Feeora,  ils  Gei<^tt&OtiDrevu)lht- 
riun  (Mictceiieli,  htul  nu  frotital  appuudngeq,  and  soaic  few 
fonuB  ( iliitchiis  aiiil  HgilrapateM}  coiitinnij  tO'  Clm  present  day 
in  a  aiiiiiUr  case.  In  tha  vi?ry  Inrgu  iiiHjiiriLj,  bu>wevor, 
either  in  lioth  Boiea  or  m  the  mule  only.  4  pair,  or  occa- 
Bionally  ttro  ps.in  iTrlrar^os  and  tbcv  eitiut't  .ViivtiAifriKm} 
of  procE'fliWA  aru  develiipLil  tui  wc-apona  of  oTcni'^  HU'\  do- 
feoco  fruiii  tha  frontal  Ifoni-a,  tliErse  being  uluiijat  Alwuys 
farmed  on  ojio  or  otlier  of  two  Ijiscs. 

1.  "Aiillers"  B,ro  an  oiityrowHi  oftniehon^  eoverwl  do- 
ring  tliL-ir  growth  with  vnacnLir,  si^ntiUive  ilUcgUtucDl 
coatcil  wiLh  nhort  hnir.  In  thia  etnte.  they  reoiHiii  |>ertui- 
nentl;  in  the  Uinijre,  but  in  th^  true  Cfrviiit,  vihen  ttie 
grawlh  of  the  nntler  ia  croniivlutD,  the  supply  of  Ijlood  to  it 
ceasca,  thu  ekimliiu  and  peelaufT,  leaving;  ttio  hone  bttn^nnd 
inaennihle,  and  after  n  time,  by  a  proceasgrHb^orT'tlOU  liCftr 
the  Ihaee  it  hecorui^s  dptnilied  from  the  skqll  and  14  "  aheJ." 
A  more  or  leas  elongnteil  portion  or  "immIicIb"  alwaj^  re- 
mains 00  the  akull  from  theBucumit  of  which  a.  uowKuUer 


Fie.  112  — Ewfl  of  DeerlCrvfit  trhrnnbwraHif,  abowloff  AnU«n. 

FTom£clutcr,  /v.>c.  ZiKii.  Jsue.,  1»T7,  p.  6HJ. 


la  developed,  fn  the  grenter  namber  of  eiistinn  species 
■j£  Deer  this  pr.x-css is  jvpi^at^d  witJi  Krcat  re^ralarityiitthe 
nam  11  perioiIor):B''h  Ti.'ar.  Thg  nntler  may  he  s^imjhl^i.st  might, 
aubcy^lindrii-iil,  tupirui^  and  pointed,  hut  I'ivre  oTteil  It 
eeoda  gff  ouu  or  mure  brani'lieg  i/alleil  "  tyjica  ''  or  "  &n»pB." 
In  thifl  the  iniiin  Bileui  fs  tGrmt:d  the  "  hcarn/'  Com- 

tnonlj-  all  the  brb,iichq«  of  the  *iitler  are  Ljlindrifal 
and  grsdualli^  tapeiiiijc.  Somptiniea  (hey  arc  Ul'ire  or  Icbb 
expandied  and  jlatti':ti4;i3,thg  untlorht-inif  thpniaid  to  bii "pal- 
mated."  In  jonng  anim^la  tho  amli'r*  are  ahr:t;rB  &mall 
and  aimple,  snd  in  thc^  epi.-cie^  in  ivlni'l^  tlii^y  arev;iri<in^lj 
branched  or  pnlmat«d,  this  condition  ig  mily  ftradTially 
acquired  in  M-'VETal  qnccesaive  simnal  jjrqwtlis.  An  iutcr- 
cftiDK  pnr«!tei  hjis  been  oliserved  herf.,  asin  eo  nuiny  athpr 
CMes,  bt;tn'<^en  the  d^vclopuitnt  of  ihi2  r;iL(i  liiid  tliiit  of  the 
iodividnal.  The  earliest  kunwri  forin^  cif  Deer,  t!l<^•3e^■f  tlie 
JiOwer  Jliocenp.  have  no ftiiilcrs,  lus  in  (lie  yiinua  of  the 
eiistina  ppMiea.  The  Hoer  of  the  Middle  Sliix-tno  have 
almple  nutlere,  with  not  riiore  than  two  bnnR-iicg,  aa  iu 
<  ziBtine  Deer  of  the  flcfoml  y(':ir.  Sjieejea  oecur  in  the 
UpiKT  Miotene  with  tlir«!0  hr>iic^!lii4'»  to  tine  Hntlt^ra,  but  it  is 
Bot  until  t^lft  Upper  PliweTiemid  Pieisrorcne  tiin'-^  ih»t 
IV«-r  '>ccnr  wit>i  utitlers  develnped  with  tliat  lyxnrmtii;e  of 
growth  and  be»utj  of  fomi  cbanctc^ri^tic  of  mme  of  ttie 


eiiiting  flpecte«  1q  ft  perfoctlj  adalt  Btata.  Among  recent 
Ctrnttm,  ftaClera  waiitinR  In  tha  genenk  ilMchut  ftnd 
Il^r^tet ;  they  are  prcaeut  in.  both  sexos  in  Tartmdm  (ths 
tteiudeer],  iknd  in  the  mAle  acx  oiiJy  in  sU  others. 

3.  Tba  "  hOTDB  "  of  tho  DorHdie  cou&iat  of  pemiEHieut,  con- 
lol,  tutuJly  curved,  bony  pnx;t'6S'^,  inio  whicli  Hir-celU 
continued  from  the  fruutal  sLuuaca  often  extvud.  cftlEed 
"  baru-coT&a,"  eatlieaOiod  in  »  caae  of  true  horn,  an  epi> 
denuio  defGloptueat  of  Qhroua  structure,  wUicb  grows  coa- 
tiuuouily,  thouKh  slowly,  from  the  base,  and  wears  »way 
»t  the  apex,  but  is  very  n*rcly  abed  entire.  Tha  only  exisU 
iiig  species  in  which  such  a  process  occur*  roguli^rly  ftn4 


m.  LIS.— Bead  of  Aii1«loi>e(>3aM(!<3 yr(nffl,Bhowl[uHoraa.  From 
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p«r{i>dlcsl]y  is  tb«  American  PrDUK-Bach  Mn^ttoempra), 
which  the  borns  also  diUV-^r  fromLboaeof  all  oLhcrsinb«mf 
bifurcftte^.  Horns  are  oot  present  at  biith,  bat  begin  to 
KTOW  very  booo  afterwards.  Tlie  m&l(>s  of  nil  existinj;  jPa- 
rulm  puASf^  th«iii,  and  they  are  also  present  r  though  usually 
not  AO  fdlly  deyeloped)  in  tho  females  of  all  excerpt  tlie 
genera  PorUu,  Trasthiphiis,  Procapra,  AntUopt,  jEpj/cero*, 
&iiga,  K<Aki,  Cenicapra,  Peiea,  Kaw>traffiu,  liecti-a^,  and 

Another  character  by  which  the  different  membera  «f 
the  I'ecora  can  bedistiuguislifril  is  derived  tt-im  the  chanM- 
tera  of  the  molftr  teeth,  AUhouirh  there  Is  iiuthirgin  the 
gener&l  mode  ftDd  arraut^nient  of  the  enanitl  folds,  01  iu 
the  ara^AAory  columns,  a^lntQly  distlDctlTe  between  the 
two  principal  ffitailii-fl,  eziatiag  Bpe<:ies  may  ^leueially  be 
distinifiiiBbed  ihuamueh  as  the  true  molars  of  the  C£rt:i''m 
are  "  bTBchyodoiit."  and  those  of  the  foruJjs  "  hypso^lout/' 
ue.,  the  t«etl]  of  the  former  have  com  pnratiyely  short  crowns, 
wliich,aA  in  most  mammala,  take  tht'ir  place  at  once  with 
thonecfe  {or  point  where  thocrown  and  root  join)  oualevet 
with  or  a  little  above  the  aWfiol3.r  border,  and  remuia  Id 
thiapoAitiou  tliroughout  the  animal's  life  ;  whereas  in  the 
other  foriLts,  the  crown  being  lc!n£;thcnc4l  and  tbernataaiall, 
the  neck  do69  not  come  np  to  tho  alveolarJeyel  until  a  cna- 
Hiderahle  part  of  the  surface  haa  worn  away,  and  the  crown 
of  the  tooth  thus  appears  for  the  greater  part  of  the  ani- 
mal's life  partially  burit^l  iutbe  socki.-t.  In  chi!i  ft/ruk  of 
touch  (which  is  almost  always  uiost  develt^pcd  iu  the  pea- 

1  Sir  Victor  Brooke.  Ftoc.  Zooi.  Soe..  1S7&.  p.  AM. 
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terlor  molan  of  the  ponaui«nt  Mries),  tbfl  constituent  col- 
umns of  tb«  crown  are  necessarilT'  nearly  p«r»llel,  whereM 
in  the  fltst-described  ihey  diverge  from  the  neck  towiLrdi 
the  free  or  grinding  nuface  of  the  tooth.  Id  the  more  com- 
plete bypeodont  form  the  interstices  of  the  lengthened 
colomnar  folds  of  enamel  ftnd  dentine  are  filled  np  with 
eementnm,  which  gives  stabilitj  to  the  whole  organ,  and 
which  is  entirely  or  nearly  wanting  in  the  short-crowned 
teeth.  The  same  modiflcation  from  low  to  high  crowns 
witbont  essential  alteration  of  pattern  is  seen  in  an  even 
■till  more  marked  manner  in  some  of  the  Perisaodactyle 
Ungnlates,  the  tooth  of  the  Hoise  bearing  to  that  of  ^neht- 
therium  (see  Hobsb^  vol.  zti.  p.  177)  the  same  relation  as 
that  of  an  Ox  does  to  the  early  Selenodoot  Artiodactyles. 
A  parallel  modiflcation  has  been  also  shown  to  have  taken 
place  in  the  molar  teeth  of  the  Proboaeidea  (see  p.  428). 

As  the  hypsodont  tooth  is  essentially  a  modiflcation  of, 
and,  as  it  were,  an  improvement  upon  the  brachyodont,  it 
is  bnt  natnial  to  expect  that  all  intermediate  forma  may  be 
met  with.  Even  among  the  Deer  themselves,  as  pointed 
ont  by  Lartet,  the  mostancient  have  very  short  molars,  and 
the  depressions  on  the  grinding  surfiMe  are  so  shallow  that 
the  bottom  is  always  visible,  while  in  the  CerTidx  of  the 
more  recent  Tertiary  periods,  and  especially  the  Pleistocene 
and  living  species,  these  same  cavities  are  so  deep  that 
whatever  be  the  state  of  the  dentition  the  bottom  cannot 
be  seen.  Some  existing  Deer,  as  the  Aiit,  are  far  more  hyp- 
sodont than  the  miO°i^^  <>''  toe  funily ;  and,  on  the  other 
handrmany  of  the  Antelopes  (as  TrageJapknt)  retain  mnch 
of  the  brachyodont  character,  which  is,  however,  complete- 
ly lost  in  the  more  modem  and  highly  specialised  Sheep 
and  Oxen. 

Frontal  appendages,  when  present,  in  the  form  of  antlers. 
First  molar  at  least  in  both  jaws  brachyodont.  Two  orifices 
to  the  lachrymal  dnct,  situated  on  or  inside  the  rim  of  the 
orbit.  An  ante-orbital  vacnity  of  sach  dimensions  as  to 
•xclnde  the  lachrymal  bone  from  articulation  with  the  na- 
sal. Upper  canines  osaally  preseut  in  both  sexes,  and 
sometimes  attaining  a  very  great  siie  in  the  male  (see  Ag. 
114).    Lateral  digits  of  both  fore  and  hind  feet  almoet 


FamHy  BoviDiB. 

Frontal  appendagesL  when  present.  In  the  form  of  faoraw 
UoIaiB  nSDuly  hypsodont.  Usually  only  one  orifice  to  the 
taehrymal  canal,  situated  inside  the  rim  of  the  orbiL  la- 
chrymal bone  almost  always  articulating  with  the  nasaL 
Canines  absent  in  both  sexes.  The  lateral  toes  may  be 
completely  absent,  but  more  often  they  are  represented  by 
the  hoofs  alone,  supported  sometimes  by  a  very  rudimentary 
skeleton,  consisting  of  mere  irre(;ular  nodules  of  bone. 
Distal  ends  of  the  lateral  metapodals  never  present.  Qall- 
bladder  almost  always  present.  Placenta  with  many  eo- 
tyledoDB. 

The  Bomdm,  or  hollow-homed  Ruminants  (CbHesraia), 
form  a  most  extensive  family,  with  members  widely  difr- 
tribnted  througbont  the  Old  World,  with  the  exception  of 
the  Australian  region;  but  in  America \they  are  leas  na* 
merous,  and  confined  to  tbe  arctic  and  northem  temperate 
regions,  no  species  being  iudigeuons  either  to  SonUi  or 
Central  America.  There  is  scarcely  any  natural  and  well- 
defined  groQp  in  the  whole  class  which  presents  greater 
difficulties  of  subdivision  than  this :  consequently  loolmiat* 
are  as  yet  very  little  agreed  as  to  the  extent  and  boundaries 
of  the  genera  into  which  It  shonld  be  divided.  The  prln- 
cipal  species  will  be  found  more  particularly  described  un- 
der tbe  heading  Aittei.opb,  Bisor,  Bi7m.LO,  Cattl^ 
Chamois,  Ela.nd,  Omo,  Goat,  HASTSBun',  Ian,  UuiK- 
Ox,  Nylghau,  Ox,  Saiga,  and  Shexp. 

Group  TILLODONTIA. 

H«re  may  be  noticed  a  remarkable  group  of  ftnimala, 
called  by  Marsh  TiRodontia,  the  romaim  of  which  are 
found  abundantly  in  the  Lower  and  Middle  Eocene 
beds  of  North  America.  They  seem  to  combine  the 
characters  of  the  Ungulata,  Rodmtta.  and  Camtvonu 
In  the  BBDus  TtHotnieriutn  of  Marsh  (probably  idaiti- 
cal  with  the  previously  described  Aneinppodiu  of 
Ijeidy)  the  skull  resembled  that  of  the  Bears,  but  the 
molar  teeth  were  of  the  Ungulate  type,  while  the  laive 
incisors  were  verv  similar  to  those  of  the 
Rodentfl.  The  Bteleton  resembled  that  of 
ihiQ  Carnivores,  bill  the  aafhui.!  mid  lunju 
bones  were  distinct,  and  there  was  a  ihinl 
tfgchmiter  on  (be  rcitmr,  'Jlie  feet  were 
plantigrade,  and  eat-h  bad  live'  digits,  all 
with  loiiir  pointed  daws.  In  the  allied  getius 
Sf'ihnii'doii  all  the  leeth  were  routtess.  Some 
Were  as  large  as  a  Tapir. 


F[t1.  Iti.— ebull  of  B:jdTOptHt»  fitermii  {HriiiLL  diaIc)  ■  Doer  nrltliiout 
AtiLlers,  liiii  Tiltb  Isr^cly  ileveliipud  iimter  roJiine  Et^eth.  X  i. 
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slwaTB  present,  and  fiequently  thoilisttil  ends  of  (ha  meta- 
potlalo,  riacsQta  with  fuw  trot  y  If  dons.  GiilUbliuliler 
absent  leicept  in  JlTofft^Aiu),  This  ruiiiily  cantuiLia  Hamer- 
OUb  Bpeci«4,  having  ■  w1ile  ^cn^rapliiral  tli^trihution,  mnK- 
ing  in  the  New  World  from  Iha  Arulin  L'irtlo  aa  far  south 
>■  Obi1i,  Hriil  in  t1i^  Olil  Wi>rlil  tliri.ioi^tiDiit  tho  whoto  uT 
E-DTki^  KTiil  Asia,  Liut  uliMviit  iiLi  lliu  KiJiiviM'Ui  uiiil  Au&lra- 
lian  regions.  For  the  ctiaracters  of  the  generic  subdivi- 
sions and  their  distribution-,  see  Stag,  also  Dua,  Mdht- 
JAO,  and  Mukk-Dku. 

FamUp  Camxlopabsalidjl 

Frontal  appendages  consistiuK  of  a  pair  of  short,  erect, 
peimanent  bony  processes,  ossifled  from  distinct  centres, 
and  for  a  time  sutnrally  oonnectvd  with  thefront&ls,  iliongb 
afterwards  ankylosed  to  thorn,  covured  exteraally  with  a 
kairy  skin,  present  In  both  sexes,  snd  even  in  the  new-bom 
animal.  Anterior  to  these  is  a  nitrrlian  protuberance  on  the 
frontal  and  contiguous  parts  of  the  nasal  bones,  which  in- 
creases  with  sge,  and  is  sometimee  spoken  of  as  a  third 
horn.  No  upper  canines.  Molars  brachyodont.  lateral 
digits  entirely  absent  on  both  fore  and  hind  feet,  even  the 
hoofs  not  developed. 

This  family  oontalnsbuta  single  species,  the  well-known 
and  very  remarkable  animal  the  GliafTe,  or  Oamelopard 
Qmelapardalu  giraffm).   See  Oiurrx. 


Fie.  lU.— Sknll  of  TtOMerium  /odieiu.  t  nat.  ilse.  From  Hanb. 

These,  with  other  similar  animals,  constituting  a 
group  called  TcRniodonUt,  are  included  by  Cope  in  bis 
large  order  Bunotlwria,  to  which  also  the  existing  In- 
eectivora  are  referred.  The  constantly  increasing  knowl- 
edge of  these  annectant  forms  adds  to  the  difficulty  so 
oflea  referred  to  in  this  articto  of  establLshing  anything 
like  a  definite  classification  of  the  heterodont  mammda. 

Order  CARNIVORA. 

Though  the  Cnmivom  as  at  present  restricted*  fbnn 
a  very  natural  nnd  well-defined  order  among  the  Jfum- 
malia^  it  is  difficult  to  find  any  important  common 
diagnostio  characters  by  which  they  can  bo  abeolutely 

<  The  Perm  of  Ununtu  Included  all  the  tben  known  speoles  rt 
the  modem  ordeis  Ounivora.  IiueeHvora,  and  Jformptolu. 
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sepumtod ;  but,  as  in  tho  case  of  so  many  other  natu- 
nl  ^nps,  it  is  by  the  (KMscssioQ  of  a  combiiiation  of 
vanous  characters  that  they  must  he  diatingaishcd. 
They  are  unffuioulate,  and  have  never  less  than 
four  well-developed  toes  on  each  foot,  with  nails  more 
or  less  pointed,  rarely  rudimentary  or  absent  The 

SoUex  and  haUuz  are  never  opposable  to  the  other 
'iatB.  They  are  regularly  diphyodont  and  heterodont, 
and  their  teeth  are  always  rooted.'  Their  dentition 
oonaiBts  of  smaU  pointed  indsors,  UBaally  Uiree  in  num- 
ber, on  eaoh  nde  of  each  jaw,  of  which  the  first  is  al- 
ways the  smallest  and  tho  third  the  largest,  the  differ- 
ence being  most  marked  in  the  upper  jaw ;  strong  coni- 
cal, pointed,  recurved  canines;  molars  variable,  but 
genexally,  especially  in  the  anterior  part  of  the  series, 
more  or  less  compressed,  pointed,  and  trenchant;  if 
the  crowns  are  flat  and  tuberculated  they  are  never 
complex  or  divided  into  lobes  by  doep  infiexiona  of 
enamel.  The  condyle  of  the  lower  jaw  is  a  transversely 
placed  half-cylind^  workiog  in  a  deep  glenoid  fossa  of 
corresponding  form.  The  tnuin  varies  much  in  relative 
sixe  and  form,  but  the  hemispheres  are  never  destitute 
of  well  marked  convolutions.  The  stomach  is  always 
nmple  and  pyiiform.  The  osBoam  is  ttther  absent  or 
short  and  simple,  and  the  colon  is  not  sacculated  or 
greatly  wider  than  Uie  small  intestine.  Vesionla) 
seminales  are  never  present.  Cowper's  gj&Qds  arc 
present  In  some,  absent  in  other  groups.  The  uterus 
IB  bioomuate.  The  mammso  are  abdominal,  and  ver>' 
variable  in  nimiber.  The  placenta  is  dociduate,  and 
almost  always  zonary.  The  clavicle  is  oflen  entirely 
absent,  and  when  present  is  never  complete.  The 
radius  and  ulna  are  distinct.  The  scaphoid  and  lunar 
bones  are  ahvays  united  into  one  and  there  is  never  a 
distinet  os  oentnile  in  the  adult  The  fibula  is  always 
a  disttuct  slender  bone. 

The  larj^e  minority  of  the  species  compoung  this 
order  subsist  chiefly  upon  some  vanetyof  animu  food, 
though  many  are  omnivorous,  and  some  tew  ohiefi}^, 
though  not  entirely,  vegetable  eaters.  The  more  typi- 
cal lorms  live  altogether  on  reoentl^-killed  warm- 
blooded animals,  and  their  whole  organization  is  thor-. 
oughly  adapted  to  a  predaceous  mode  of  life.  In  con- 
formity with  this  manner  of  obtaining'their  subsistence 
they  are  generally  bold  and  savage  in  disposition,  though 
some  spedes  are  capable  of  being  domesticated,  and 
when  plaoed  under  fkrorable  circumstances  for  the  de- 
velopment of  such  qualities  exhibit  a  very  high  degree 
of  intelligence  and  fidelity.  The  order  is  naturally 
divided  into  two  suborders,  the  membera  of  one  being 
the  more  topical,  and  mainly  terrestrial  in  their  mode 
of  lifb,  while  those  of  the  other  are  aberrant,  having 
the  whole  of  their  organization  spedally  modified  for 
living  habitually  in  water.  These  are  called  respectively 
the  True  or  Slssiped  and  the  Pinniped  Camivora. 

SUBOBDEK  CABNirOBA  VERA  OB  FL38IPSDS4. 

Generally  adapted  for  terrestrial  progression  and 
mode  of  lire,  though  some  may  be  partially  aquatic  in 
their  habits.  The  fore  liml»  never  have  the  first  digit, 
or  the  hind  limbs  the  first  and  fifth  di^ts,  longerthan 
the  others.  Incisors  }  on  each  side,  with  vcir  rare  ex- 
ceptions. Cerebral  hemispheres  more  or  less  elongated ; 
always  with  three  or  four  gyri  on  the  outer  surface 
forming  arches  above  each  other,  the  lowest  surround- 
ing the  Sylvian  fissure.  The  molar  series  of  teeth 
luve  not  the  uniform  ohaiacters  of  those  of  the  Hnne- 
peeUa.  There  is  always  one  tooth  in  each  jaw  which  is 
specially  modified,  and  to  which  the  name  of  "sectu- 
nal"  or  "camas^al"  tooth  has  been  applied.  The 
te^  in  front  of  this  are  more  or  less  sharp- pointed  and 
oompresscd ;  the  teeth  behind  it  are  broad  and  tubercu- 
lated.  Hie  charaotera  of  the  sectorial  teeUi  deserve 

1  Tb«  tniki  (tf  UMWalnu,  altogetlwr  ao  abernat  In  tti  dmtt- 
tkn,  an  partial  ezcaptloofl  to  tbii  atatoment,  bat  Intdd  individ- 
uals tba  palp  cavi^  fula  up,  and  ther  cean  to  Krow. 


special  attenUon,  as  though  fiindamenUlly  the  same 
throughout  the  suborder,  they  are  greatly  modified  in 
different  genera.  The  upper  sectorial  is  the  most 
posterior  of  the  teeth  whicn  have  predecessors,  and  is 
therefore  reckoned  as  the  last  premolar  (p  4  of  the 
typical  dentition).  It  consists  essenUally  of  a  more 
or  loss  compressed  blade  supported  on  two  roots  and 


Fin.  U6.— Upper  Sectorial  Teeth  of  CtamftKmi.  I,  AO*;  II,  Omto.- 
Ill,  VHtu.  I,ant«ifor,2,mlddIe,and8,posterioTcnflp  caUade; 
4.  inner  lobe  tniAOftM  on  dlitlDct  not:  5,  Inder  lobeipoatarlor 
Ii^^^^tlon,  ana  wlttaoat  dladnot  toot,  obanetumlo  of  tb* 

an  inner  lobe  supported  by  a  distinct  root  (see  fig.  116). 
The  blade  when  fully  developed  has  three  cusps  (1,  2, 
and  3),  but  the  anterior  is  alwaj's  small,  and  ouen 
absent  The  middle  lobe  is  conical,  high,  and  pointed; 
tho  posterior  lobe  has  a  compressed  straight  kni&-lik« 
edge.  The  inner  lobe  (4)  varies  very  much  in  extent, 
but  it  is  generally  placed  near  the  anterior  end  of  the 
blade,  though  sometimes  it  is  median  in  position* 


Fie.  117.— Hodiflcatloni  of  the  Lon  er  Sectorial  Tooth  fn  ^rnivora. 
I.JWii;  Il.Cbntt;  III.fleTWKM.-  l\,  Luira;  V.Mdei;yi,VrtM. 
1,  anterior  lobe  of  blade;  2,  posterior  lobe  or  blade:  8.  intuit 
tubercle ;  4,  heel.  It  will  be  seen  that  the  relaUve  Die  of  tba 
two  root!  varies  according  to  the  development  of  the  portion 
of  the  crown  ther  have  reapectlvelr  to  rapport. 

In  the  Unidce.  alone  both  inner  lobe  'and  root  are  want^ 
ing,  and  there  is  often  a  small  internal  and  posterior 
cusp  (5)  without  root  In  this  aberrant  family  also 
the  sectorial  is  relatively  to  the  other  teeth  much 
smaller  than  in  the  rest  of  the  Camioora.  The^lower 
sectorial  (see  fig.  117)  is  the  most  anterior  <h  tb* 
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teeth  without  predecessora  in  the  milk  Heriea;  it  u 

therefore  reokoaed  the  fine  true  molar  (m  1).  It  hus 
(wo  roots  supporting  a  crown,  consiBting  vhen  fully 
developed  of  a  compreeacd  bilobed  blade  (1  and  2),  a 
heel  (4),  and  an  inner  tubercle  (3).  I'he  lobes  of  the 
Uade,  of  which  the  hinder  (2)  is  the  larger,  are  eepar 
rated  by  a  notoh,  geoerallf  prolonged  into  a  linear 
fiaiure.  In  the  moet  roeoialued  CaiTiivotu,  sa  the 
FdidcB  (L),  the  blade  done  ia  developed,  both  heel 
and  inner  taberde  being  absent  or  rudimentary.  In 
others,  as  Jlfc2u  (V.)  and  Urrnu  (VL),  the  heel  is 
f[reatly  dereloijed,  brrad.  and  tuberciilated.  The  blade 
in  these  cases  is  generally  plaoed  obUqaely,  ita  flat  or 
convex  (outer)  aicu  looking;  forwards,  so  that  the  two 
lobes  are  almost  side  by  side,  instead  of  anterior  and 
posterior.  The  inner  tuberole^  (3)  is  generally  a  conical 
ptiinted  oosp,  placed  to  the  inner  side  of  the  hinder 
lube  of  the  blade.  The  special  characten  of  these 
teeth  are  more  disguised  in  the  Sea  Otter  [JStihydra) 
than  in  any  other  form,  but  even  in  it  they  can  be 
trtced. 

The  toes  are  nearly  always  armed  with  large,  strong, 
eurvcd,  and  toleraMy  sharp  daws,  ensheathing  the 
ungual  phalanges,  and  held  more  firmly  in  their  places 
by  Droad  laminee  of  bone  reflected  over  their  attached 
«nds  from  the  bases  of  the  phalanges.  In  some  forms, 
most  notably  the  Fdida,  these  daws  are  "retnu^ile. 
The  ungual  phalanx,  with  the  daw  attached,  folds 
back  in  the  lore  foot  into  a  sheath  by  the  outer  or 
ulnar  side  of  the  middle  phalanx  of  the  digit,  being 
n:tained  in  this  position  when  the  animal  is  at  rest  by 
a  strong  elastic  figament.  Id  the  hind  foot  the  ungual 
phalanx  ia  retracted  on  to  the  top,  and  not  the  ude  of 
the  middle  phalanx.  By  the  action  of  the  deep  flexor 
muscles,  Uie  ungual  phalanges  are  straightened  out, 
the  daws  protruded  from  thdr  sheath,  and  the  soft 
"velvety"  paw  becomes  aoddenly  converted  into  a 
most  formicbble  weapon  of  offence.  The  halntuat 
retracdon  of  the  daws  preserves  thdr  points  from 
wear  in  ordinary  progression. 

The  Fissipedal  Qirnivora  were  divided  Cuvier 
into  two  groups,  according  to  the  position  of  the  feet 
in  walking,— the  Plantigrada,  or  those  that  place 
the  whole  of  the  soles  to  the  ground,  and  the  Digiti- 
orada,  or  those  that  walk  only  on  the  toes ;  and  the 
difference  between  these  groups  was  considered  of 
equ^  importance  to  that  which  sermrated  from  them 
both  the  Finnigradii  or  Seals.  The  distinction  is, 
however,  Qiujte  an  artifidal  one,  and  every  interme- 
diate oonditioD  exists  between  the  extreme  typical 
plantigrade  gait  of  the  Bears  and  the  truly  digiti- 
grade  walk  of  the  Cats  and  Dogs ;  in  fact,  the  greater 
number  of  the  Camtmra  belong  to  neither  one  form 
nor  the  other,  but  may  be  called  "subplantigrade," 
oAcn  when  at  rest  ajiplying  the  whole  of  the  sole  to 
the  ground,  but  keeping  the  bed  raised  to  a  greater 
or  less  extent  when  walking. 

A  more  natural  classification  ia  into  three  distinct 
sections,  of  which  the  Cats,  the  Dogs,  and  the  Bears 
ma^  be  respectively  taken  as  representatives,  and 
which  are  hence  called  ^luroidea.  Gjfnoidea,  and 
Aretoidea.  This  division  is  fomided  mainly  on  ohar- 
«cters  ezbilnted  by  the  base  of  the  skull,  bat  is  cor- 
roborated by  the  structure  of  other  parts.*  The 
presence  or  absence  of  a  bridge  of  bone,  covering  the 
external  carotid  artery  in  a  part  of  its  coune  by  the 
«dc  of  the  alispbenoid  bone,  and  endosing  the 
"alisphenoid  canal,"  a, character  to  which  the  late 
Mr.  H.  N.  Turner  first  drew  attention,  might  seem 
unimportant  at  first  sight,  but  it  is  curiously  constant 
in  certain  groups,  which  wc  have  other  reasons,  de- 
rived often  from  a  combination  of  less  easily  definable 

'  See  W.  H.  Flower,  "  On  tbe  Value  of  the  Cbantcten  of  the 
Base  of  the  Cmnliim  in  tbo  ClaaalficaUoii  of  the  nrder  Oamii^ora," 
Jhroe.  ZooL  Soc.,  m'<D,  p.  4;  St.  George  Mlvart,  "On  the  Classifica- 
tion and  Difitributinn  of  the  .Xbavidta."  Old..  p.  1%;  and 
Id.,  ne  Cbl,  on  IniJwtveOom  to  a$  Bbuty  et  BadOoontd  Jamiol», 
«0«<U^JfiBHiiuI(,1881. 


characters,  to  regard  as  niitanL  It  is  dimfim 
genenlly  mentionea  in  the  fitUowing  fkmily  definitions. 

Section  Axnonuu. 

The  .dEMdM  or  CU-like  foniia  iiMlDde  tiie  JUMii^  )%ww 
AwtoKiU),  ana  ir»wiitd& 

True  molara  reduced  to  one  above  and  below,  that  of  the 
upper  Jflw  very  amall  and  tTHnaversely  extended.  Only 
two  inferior  premolars.  Auditory  buJla  not  extemallj 
oonstricted,  bot  intemally  divided  by  a  Beptum.   No  ali- 

ghenoid  canal.  Carotid  oanal  very  mlnate.  Digits  5-4. 
>raal  vertebra  13. 

AUt. — The  whde  stroctore  of  the  animals  of  this  genu 
exhibit*  the  camlvorona  type  in  Ita  fullest  perfecti«i. 
Dentition :  «  |<   i>  P  i>    f=4:  '^^^  upper  ao- 

terior  premolar,  always  small,  may  sometimes  be  absent 
without  any  other  modification  in  the  dental  or  other 
straotures.  Soch  a  variation  shoulil  ^lot  thenfore  be  eoa* 
sidered  as  of  generic  importance,  luuisors  very  smidl. 
Caniaes  large,  strong,  slightly  recurved,  with  trenchant 
edges  and  sharp  points,  and  placed  wide  apart.  Premolars 
compressed  and  sharp-pointed.  The  most  posterior  in  the 
upper  jaw  (the  sector!^)  a  very  large  tootit,  consisting  of  a 
saboompreased  blade,  divided  into  three  anequal  cusps  sop- 
ported  by  two  roots,  with  a  very  small  inner  lobe  placed  near 
the  &ont  end  of  the  tooth  and  sopported  by  a  distinct  root. 
The  upper  true  molar  a  very  small  tubercular  tooth  ^aead 
more  or  less  transvenely  at  the  inner  side  of  the  atuder . 
end  of  the  last.  In  the  lower  Jaw  tbe  true  molar  (see 
torial)  reduced  to  the  blade  atone,  which  is  very  large, 
trenchant  and  much  comprenMd,  divided  into  two  subeqnsl 
lobes.  OccasionallT  it  has  a  rudimentary  heel,  bot  never 
an  inner  tabercle.  The  skull  generally  is  short  and  rounded, 
thoogh  proportionally  more  elongated  in  the  laiver  fotms. 
The  facial  portion  is  especially  short  and  broad,  and  the 
zygomatic  arches  very  wide  and  strong.  The  aaditory 
bollfB  are  large,  rounded,  and  smooth.  Vertebne :  C  7, 
D  13,  L  7,  S  3,  C  13-39.  Clavicles  better  developed  than  in 
other  Camwora,  but  not  articnlating  with  either  the 
shoulder  bones  or  atemum.  Limbs  digitigrade.  Anterior 
feet  with  five  toes,  the  third  and  fourth  uoarly  equal  and 
longest,  the  second  slightly  and  the  fifth  considerably 
shorter ;  ^he  pollez  still  shorter,  not  reaching  as  far  as  the 
metacaipo-plLalangeal  articulation  of  the  secoud.  Hind  feet 
with  only  fourths.  The  third  and  fourth  tbe  longest, 
the  second  and  fifth  somewhat  shorter  and  nearly  equal ; 
the  hallux  represented  only  by  the  rudimontary  metatar- 
sal bone.  The  claws  all  very  large,  strongly  carved,  oom- 
pressed,  very  sharp,  and  exhibiting  the  retractile  condition 
in  the  highest  degree.  The  tail  varies  greatly  in  length, 
being  in  some  a  mere  stump,  in  others  nearly  as  long  as 
the  body.  Ears  of  moderate  size,  more  or  less  triangolar 
and  pointed.  Eyes  rather  large.  Iris  very  mobile,  and 
with  a  pupillary  aperture  which  contracts  under  the  infin- 
ence  of  light  in  some  species  to  »  narrow  vertical  slit,  in 
others  to  an  oval,  and  in  some  to  a  drcnlar  aperture. 
Tongiu  thickly  covered  with  sharp-pointed,  recurved  homy 
papilUs.   Cncom  small  and  simple. 

As  in  structure  so  in  habits,  the  Cats  may  be  considered 
the  most  specialised  of  all  the  CKniixora.  All  the  known 
members  of -the  genus  feed,  in  the  natural  state,  almost 
exclusively  on  warm-blooded  animals  which  they  have 
themselves  killed.  *  One  Indianspecies(F.  viMmna)  Issaid 
to  prey  on  fish  and  even  freshwater  molluscs.  Unlike  the 
Dogs,  they  never  associate  in  packs,  and  rarely  hunt  their 
prey  in  open  ground,  but  from  some  place  of  concealment 
wait  until  the  unsuspecting  victim  oomes  within  reach,  or 
with  noiseless  and  stealthy  tread,  ovnching  dose  to  the 
ground  for  concealment,  approach  near  enough  to  make 
the  fatal  spring.  In  this  manner  they  frequently  attack 
and  kill  animals  considerably  exceeding  their  own  slxe. 
Tbey  are  montly  nocturnal,  and  tbe  greater  number, 
especially  tbe  smaller  species,  more  or  less  arboreal.  None 
are  aqoatic,  and  all  take  to  the  water  with  reluctance, 
though  some  may  habitually  haunt  the  banks  of  rivers  or 
pools,  because  they  more  easily  obtain  their  prey  in  such 
situations.  The  numerous  spedea  of  the  genus  lire  very 
widely  difihsed  over  the  greater  part  of  the  habitable  world, 
though  most  abundant  in  the  warm  latitudes  of  both 
hemispheres.  No  species  are,  however,  found  in  the  Aus- 
tntlian  region,  or  in  Madagascar.  Althongh  the  Old- 
World  and  New- World  Cats  (ftscept  perhaps  the  Northern 
Lynx)  are  all  specifically  distinct,  no  common  stnaetom 
character  has  been  pointed  ont  by  which  the  former  eaa 
be  aepaiatad  fhnn  uie  latter.  On  the  coutniy  moat 
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t^e  minor  irroaps  into  wjiich  the  genm  has  been  divided 
have  repmeutatives  in  botli  liemiipliwee. 

Xotwithitandlnc  the  eousidet^e  divenity  In  extinuU 
^ipMTuice  and  ain  between  the  dllTeient  memben  of  this 
extonsive  genus,  the  structanl  differenoes  are  bat  slight, 
aod  so  Tarioosly  oombiued  in  different  speciea  that  the 
nuinerotia  attempta  hitherto  made  to  aubdiTlde  it  are  all 
Dnaatiaflwitoiy  and  axttfld^  The  principal  diflerencee  are 
to  be  found  in  the  form  of  the  enuilom,  especially  of  the 
naaal  and  adjoining  bones,  the  completeuMS  of  the  bony 
orbit  posteriorily,  the  development  of  the  ftnt  npper  pre- 
molar and  of  the  inner  lobe  of  the  npper  aectonal,  the 
laauth  of  the  tail,  ttie  form  of  the  pupil,  and  the  condition 
and  oolomtion  of  the  fbr,  especially  toe  preaenceorabaenoe 
of  tuAi  or  peucila  of  hair  on  the  external  eara.  There  ia 
one  decidedly  aberrant  form,  which  enables  us  to  divide 
the  genus  into  two  sections,  to  which  the  tank  of  genera  is 
sometimes  accorded. 

L  AUs  proper.— A  distinctly'  eusped  inner  lobe  to  the 
ni'per  sectorial  tooth.  Claws  oompletoly  retractile.  There 
Mre  aboat  fifty  species  oi  which  toe  following  axe  the  most 
important  and  best  known. 

A.  Oid-World  Bpeciet. 

For  F.  Ito,  see  Lion;  and  Cor  F.  tigrU,  see  Tioeb.  With 
regard  to  F.parduM,  the  Leopard  or  Panther,  it  is  still  a 
matter  of  nnoertainty  whether  t)ie  large  si>ottedCata  to 
which  these  names  are  given,  foaod  chiefly  in  wooded  dis- 
tricts through  nearly  the  whole  of  Africa  and  the  warmer 
parts  of  Asia  as  far  as  Jamn,  belong  to  one  or  several  spe- 
dca.  See  Leopabd.  F.  vncia,  the  Ounce,  inhabits  the 
highlands  of  Central  Asia,  from  the  snowy  monoiains  of 
Tibet  to  the  aoothem  parts  of  Siberia,  at  altitudes  of  from 
9000  to  18,000  feet  above  the  sea.  It  is  about  the  size  of 
the  common  Leopard,  but  lighter  In  color,  with  longer  ftar 
and  less  distinct  ^>ots.  Its  skull  diSeis  in  shape  fromtiiat 
ef  all  the  c^her  Fdidm,  the  fiuial  portion  being  very  br^ad, 
the  naaal  bones  especially  being  wide  and  depressed,  and 
the  n'gomatic  arches  very  strong  and  deep.  F.  mturoee/u, 
the  Qonded  Tiger,  Is  a  bc»utifally  marked  species,  with 
elongated  head  and  body,  long  tail,  and  rutlicr  sLiort  limbs. 
The  canine  teeth  are  proportionally  longer  than  in  any 
existing  member  of  the  genus.  It  is  tlioroughly  arboreal, 
and  is  fonnd  lu  the  forests  of  southeast  Asia  uid  the 
islands  of  Sumatra,  Java,  Borneo,  and  Formosa.  F.  mrval, 
tiie  Serval,  tvom  South  Africa,  is  yellow  with  black  spots, 
and  haa  a  short  tail  and  large  ears.  Numeroos  smaller  spe- 
cies called  Tiger  Cats  and  Wild  Cats,  many  of  them  by  no 
maana  clearly  defined  zoologically,  are  found  tbronghont 
the  warmer  parts  of  Asia  and  Africa.  The  Wild  CsA  of 
Ear(q»&  F.  eatut,  still  inhabits  the  moootaiDous  and  wooded 
parts  of  Oreat  Britain.  The  Domestic  Cat  Is  an  introduced 
4>ec]e8,  and  generally  supposed  to  be  derived  trom  F. 
■umieiUala  of  Egypt  and  Syria.  Moderate^ized  Cats,  with 
shOTt  taila,  rather  long  limbs,  especially  the  hinder  ones, 
and  tnfts  or  pencils  of  hair  on  their  ears,  are  called 
I^nzcn.  Boe  Lykx. 

B.  Nmd-WwUI  Bpeeiet. 

F.  eoncotor,  the  Puma  or  Conguar,  oMumonly  called 
"Panther"  in  the  United  States,  Is  about  tho  size  of  a 
Leopard,  but  of  an  uniform  brown  color,  spotted  only  when 
young,  and  is  extensively  distributed  in  both  North  and 
South  America,  ranging  between  the  parallels  of  00°  H.  and 
60°  S.  F.  onca,  the  Jaguu,ls  a  la^r  and  more  powerful 
animal  than  the  last,  and  more  resembles  the  Leot^id  in  its 
colors.  It  is  also  found  in  both  North  and  South  America, 
bnt  with  lees  extensive  range,  reaching  northwards  only 
M  fkr  as  Texsa,  and  southwards  nearly  to  Patagonia.  See 
J&OUAB.  F,  pardaUa,  and  several  allied  smaller  el^^tly- 
spotted  species  inhabiting  the  intratropical  regions  of 
America,  are  commonly  confoandcd  under  the  name  of 
Ocelot  or  Tiger  Oat.  F.  yagwiruwH,  rather  larger  than  the 
Domestii;  Cat,  with  an  elongated  head  and  body,  and  of  a 
uniform  brownish-^rey  color,  ranges  from  Hattunoras  to 
Paraguay.  F.  tyra  is  a  small  Cat,  very  Musteline  in  form, 
having  an  elongated  bead,  body,  and  tail,  and  short  Umbs, 
and  is  also  of  a  nniform  light  leddisb-brown  color.  It  is  a 
native  of  South  America  and  Mexico.  F.  pajerot  is  the 
Pampas  Cat.  Four  species  of  Lynx  are  described  from 
North  America,  but  it  is  donbtfal  whether  these  are  spe- 
cifically distinct  fhmk  each  other  and  fkom  the  I^nx  of 
northern  Europe 

2.  f^MrfMnw. — Sometimes  considered  as  a  distinct  genus. 
The  (Sieetah  or  Hunting  Leopard,  F.  jubaUt,  is  distin- 
gnlshed  from  the  other  Fdidm  by  the  inner  lobe  of  the 
npper  sectorial,  though  supported  byadistinct  root,  having 
no  salient  cnsp  upon  it,  by  the  tubercnlar  molar  beingmore 
in  a  line  with  the  other  teeth,  and  by  the  claws  being 
■mailer,  less  curved,  and  lew  completely  retractile,  owing 
to  the  fbebler  develtqunent  of  the  elastie  ligaments.  The 


skuU  Is  short  and  high,  with  the  fh>ntal  region  broad  and 
elevated  in  oonsequeuoe  of  the  large  development  of  the 
frontal  air-sinnses.  The  head  is  small  and  round,  the  body 
light,  the  limbs  uid  tall  long.  Its  oolor  is  pale  yellowish- 
brown  with  small  black  spots.  The  Cheetah  ia  less  savag» 
and  more  easily  tamed  than  most  of  the  cats.  In  Asia  it 
has  beeu  trained  for  the  chase  of  the  Antelope.  It  has 
rather  an  extensive  geogiaphical  range  fhnn  the  Oape  of 
Good  Hope,  throughout  Africa  and  the  sonthwestem  parts- 
of  Asia,  as  fkr  ,as  southern  India. 

FimU  FdidK. — Numerous  extinct  species  of  the  genus  aro 
fonnd  in  Pleistocene,  Pliocene,  and  even  later  Hiooene  de- 
posits in  Europe,  Asia  and  America.  Among  them  la  tba 
Gave  Lion,  F.  mlso,  which  can  scarcely  be  separated  spo- 
ciflcally  from  F.  Uo,  and  of  which  abundant  remains  are- 
found  in  caves  in  England  and  other  parts  of  Europe.  F, 
erMato,  from  the  Simlik  Hills,  intermediate  in  sise  be- 
tween a  Tiger  mid  Jagoai)  is  distinguished  fhmi  the  other 
Afidsi  by  the  shortness  of  the  &oe  ss  onnpared  with  the 
cranial  part  of  the  skull.'  These  and  many  others,  mostly 
of  smaller  size,  present  no  greater  modifications  of  form 
thMi  the  various  existing  members  of  the  gouus  J'Uw,  and 
and  can  therefbre  be  properly  included  within  its  limits; 
hot  numerous  other  forms  are  gradually  becoming  known, 
especially  through  the  researches  of  American  palnontolo- 
gists,  wuch,  though  evidently  animals  of  the  same  peneral 
type  and  therefore  to  be  included  in  the  ikmily  Fduim,  ile* 
part  so  much  In  various  details  of  stmcture  tbatthc^  must- 
l>e  placed  in  different  genera.  As  one  of  the  pointa  iib 
which  FelU  manifests  Its  specialization  is  the  reduction  of 
the  number  of  the  molar  series  of  the  teeth,  with  concomit- 
ant shwtening  of  the  Jaws,  it  might  be  suppoeed  that  la 
the  earlier  and  perh^is  anoestral  forms  these  teeth  would 
be  more  numerous  and  approach  more  nearly  to  the  primi- 
tivn  or  typical  number  of  the  beterodont  mammals,  viz., 
seven  on  each  side.  This  is  actually  the  case.  One  Euro- 
pean form  (also  recently  fonnd  in  America)  to  which  Ger> 
vals  has  given  the  name  of  AsatbelHrM,  of  Miocene  agei,  ha» 
the  dentition  of  Alu  with  an  addition  of  one  premolar  in 
the  lower  Jaw:  but  others  have  a  still  larger  number,  as- 
Arehielurvt  dmH»  of  Cope  from  the  American  Miocene, 
about  the  sise  of  a  l*anthor,  which  has  four  premolars  and 
a  tubercnhur  mdar,  in  the  upper  Jaw,  and  three  pxemolara 
and  two  molars  in  the  lower  jaw.  A  tubercular  molar  in 
the  lower  Jaw,  behind  the  sectorial,  also  occurs  in  £luro- 
gaJM,  Dinictit,  and  Atmrariw.  Another  tendency  to  gener- 
alization Is  Ute  existenco  In  some  forma,  as  Hajtl^plmuH$.  of 
a  posterior  lobe  or  heel  to  Oie  iufBrlcw  atonal,  found  la 
nearly  aJl  Gamivorea  except  the  existing  Ftt'tdm,  On  the- 
otjier  hand  some  of  the  extinct  fUidis  show  a  most  re- 
markable tendency  towards  a  specialization  not  occurring 
in  any  of  the  surviving  members  of  the  fiuuity,  viz.,  an 
enormous  devdtmment « the  nroer  oauluea,  with  which  la 
usually  sssoclated  an  expansion  downwards  and- flattening 
of  the  anterior  part  of  the  ramus  of  the  lower  jaw,  ou  the 
outer  side  of  which  the  canine  lies,  when  the  month  ia 
closed.  In  SmUodon  tmogeuM,  the  6abr»-toothed  Tiger,  from 
the  caves  of  Brazil  and  also  tram  Fleistooene  depcsiti  near 
Buenos  Ayres,  an  animal  about  the  slae  of  a  Tiger,  these 
teeth  are  7  inches  in  length,  greatly  conipresscd,  and 
finely  serrated  on  the  trenchant  anterior  edn^us.  Similar 
serrations  are  seen  on  a  much  Winter  scale  in  the  unworn 
teeth  of  modem  Tlgns.  Hai^  modifications  of  this  cmn- 
monly-called  " maeiuerodont "  ^pe  have  been  met  with 
both  in  the  Old  and  New  World  to  which  the  names  of 
Maehmrodua,  Drepixnodon,  BmHodon,  Hophphoneita,  Diuicti* 
Fo(i<modo»,  etc,  uto  been  given.  A  very  remarkable  form, 
EMmilMM,  diflbis  flrasn  all  obhor  known  Felines  in  baviiuE 
only  four  hudsota  in  the  lower  Jaw,  and  a  pair  of  smaU 
canines  separated  by  a  vety  long  diastema  from  the  next 
teeth,  which  consist  only  of  one  premolar  and  one  sectorial 
true  molw.  The  lower  Jaw  ia  enormoosly  expanded  to- 
wards the  nrmphysls  to  protect  the  large  upper  canines 
This  animal  then,  although  of  Eocene  age,  appears  to  form 
the  culminating  developmnat  of  the  salne-toothod  or 
macherodont  dentition,  the  moat  speelaUy  camiTorona. 
typeof  stmcture  known. 

Cope  divides  all  the  known  Feline  animals  Into  two- 
fiimilies,  F^idm  and  Jitmnrndm,^  distinguished  by  tho  char- 
acters of  the  foramina  at  the  base  of  tho  cranium,  ibe 
former  being  of  more  modem  origin  than  the  latter,  th» 
Uiembeis  of  which  are  all  extinct,  and  which  seem  to  con- 
nect the  Ckts  with  still  wore  primitive  ^pes  of  Cbnrifors. 

Fbmils  VlTERBIDJB. 

I^emolars  |  orl.  Molars  )  or  }.  Auditory  balla  «xt«r- 
nally  constricted,  and  divided  by  a  septum.    An  allsplw< 

1  "On  the  Extinct  Cato  of  America,"  iSMrtaa  IMmtwHM,  De- 
cember. 1880. 
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nM  OHial  (with  very  ture  exception*).  Carotid  oanai 
^iBtinot  u  ft  groove  OD  thft  Bide  of  tite  boll*.  Digits  nmally 
6-0,  bnt  Mmetiinee  the  pollex  or  lutUux  or  buv  be 
wimtiug.  Dorsal  Tertebne  13  or  14.  Limited  In  dliferiba- 
tiun  to  the  Old  World. 

The  nibfiatiiilr  CzTptoprootineB  oontaini  the  single 
Jientu  Oryptopnwto.  Dentition:  *  ^,  e  I,  p  i,  m  ^  =  i; 
iotal36.  The  teeth  generally  oloeelrcesemblethow  of  the 
Felidm.  The  first  premolar  of  bothjawsls  Terymtonteaud 
«arly  deoidnooa.  The  upper  sectorial  has  a  very  small 
inner  lobe,  quite  at  the  anterior  part  of  the  tootli.  ^e 
true  molar  u  very  mall  and  placed  tnntvMMly.  The 
lower  aeetorlal  has  a  large  trenchant  bllobed  blade,  and  a 
very  minute  heel,  but  no  inner  tubercle.  Skull  geoierally 
like  that  of  Feli*,  bnt  proportionately  longer  and  narrower. 
Orbit  widely  open  behind.  Vertebm :  C  7,  D  13,  L  7,  S  3, 
C  2S.  Body  elongated.  Limbs  moderate  in  sin.  Feet 
snhplanttgnde ;  five  weU-develi^ed  toes  on  eadi,  wltii 
sharp,  compreaaed,  rettaotUe  daws.  Esis  moderate.  Tall 
long  and  cylindrioal. 

"Die  only  known  species,  0.  farox,  the  "Fonssa"  of  the 
Ualagasy,  is  peonliar  to  Madagascar,  being  the  largest  car- 
nivorons  animal  in  the  laluid.  It  is  aboiit  twice  tiw  slse 
of  the  eommon  Oat  (S  feet  from  nose  to  end  of  tail),  wiUi 
short  close  fbr  of  nearly  uniforoi  pale  brown.  Little  La  as 
yet  known  of  Its  habits,  except  that  it  is  nocturnal,  fre- 
quently attacks  and  carries  off  goat%  and  especially  kids, 
and  slwwt  great  forodty  when  wtmnded,  on  which  aooonsi 
it  is  much  dreaded  1^  the  natives. 

The  remaining  numerous  specific  and  gemeric  modiflca- 
tloos  found  in  the  ezistinganimals  belonging  to  this  family 
seem  to  group  themselves  mainly  into  two  tolerably  distinct 
croups,  distingnishable  by  the  characters  of  tb«  auditory 
Dulla  and  n^hboring  parti  of  the  base  of  the  ilnill,«ia 
hy  the  structure  of  the  feet.  The  one  fbrm  has  tibe  genus 
Viverra  or  Civet  Cats  for  its  most  typical  rqiresentative, 
and  the  other  HerpeaUa  or  the  Zcbneumoiis. 

Sublkmlly  VlvanllUB.— Avditoiy  bulla  oval  or  rather 
conical,  brtmd  and  truncated  and  not  everted  behind,  nar- 
row in  front  and  more  or  leas  compressed  at  the  sides. 
The  outer  or  anterior  chamber  very  small  and  flat.  The 
meatus  with  scarcely  any  inferior  lip,  its  orifice  being  dose 
to  the  tympanic  ring.  Paroccipitsl  procflss  triangular,  its 
apex  pntJecting  slightly  beyond  the  bulla,  daws  strongly 
curved  and  more  or  lees  retractile. 

Piwrra.— Dentition:  M. cJ.P t."»!=»H:  total40.  Skull 
elongated ;  facial  portion  small  and  compressed.  Orbits 
well-defined  but  incomplete  behind.  VertebrB:  C  7,  D 13, 
L  7  (or  D  14,  L  6j,  S  3,  0  2^-30.  Body  elongated  and  com- 
pressed.  Head  pointed  in  front;  ears  latfaer  small.  Elztreml- 
tiesshort..  Feet  small  and  ronnded.  Toes  short,  five  on  each 
foot.  First  toe  both  on  fore  and  hind  feet  much  shorter 
than  the  others.  Palms  and  soles  cowed  with  h^r,  except 
Oie  pads  of  the  foot  tnd  toes,  and  In  some  speciesa  narrow 
central  line  on  the  nnder  side  of  the  sole,  extemling  tmek- 
wards  nearly  to  the  heel.  Tail  moderate  or  long.  A  pair 
of  large  glandular  follicles  situated  on  the  perineum  (in 
both  sezee),  and  secreting  in  most  qpedes  an  oily  snbatance 
of  a  peealiairly  penetrating  odor. 

The  numerous  species  of  this  genus  form  a  large  aeries, 
the  two  extremes  of  which  difiTer  considerably,  but  the  sev- 
eral  sections  into  which  they  may  be  divided  blend  so  into 
one  another  that  it  is  diiBcuft  to  uAnentiate  them  ahai^y. 
(1)  Viverra  proper.  This  inolndes  the  largest  species.  The 
teeth  are  stouter  and  leas  compressed  than  in  the  other 
sections.  The  second  upper  molar  especially  larger.  The 
auditory  bnlla  smaller  and  more  pointed  in  front.  Body 
shorter  and  stouter;  limbs  longer;  tail  shorter,  tapering. 
ITnder  aide  of  tarsus  completely  covered  with  hair.  Claws 
longer  and  less  retractile.  Fur  rather  long  and  loose,  and  in 
the  middle  line  of  the  neck  and  hack  especially  elongated 
so  aa  to  form  a  sort  of  crest  or  mane.  Pupil  circular  when 
contracted.  Perineal  glands  greatly  developed.  These  char- 
acters apply  especially  to  F.  cttwHo,  the  African  Civet,  or 
"Civet  C^t,"  as  it  is  commonly  called,  an  animal  rather 
larger  than  a  common  Fox,  and  an  inhabitant  of  intratropi- 
«al  Africa.  V.  mbetta,  the  Indian  Civet,  of  about  equal  size, 
ai^noaohes  in  many  respects,  sspedal^  in  the  characters 
of  the  teeth  and  foot  ana  absraioe  of  the  crest  of  elongated 
huir  on  the  back,  to  the  next  section.  It  inhabits  Bengal, 
China,  the  Malay  Peninsula,  and  adjoining  islondB,  F.  tan- 
1/atwnga  is  a  smaller  bnt  nearly  alltea  animal  from  the  some 
part  of  the  world.  From  these  tiiree  qiecifls  and  the  next 
the  civet  of  commerce,  onoe  so  much  admired  as  a  perfume 
in  England,  and  still  largely  used  in  the  Gaxt,  is  obtained. 
The  animals  are  kept  in  cages,  and  the  odoriferons  wcretion 
«olleotedbyscrapingthelnterioroftb(.' perineal  foltlcleswlth 
a  spoon  otnotula.  (2)  VxvtrriaUa.  This  section  ruscmbles 
fenetally  the  next,  but  with  the  whole  of  the  under  side  of 
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the  tarsus  hairy.  Allsphenold  canal  generallyabsent,  F.sw- 
taeemtit,  the  Basse,  inhabiting  India,  China,  Java,  and  Suma- 
tra, is  an  elegant  little  animal,  which  aSbrds  a  favorite  per- 
Aime  to  the  Javanese.  (SjOeneHa,  The  Qenettes  are  amulet 
animals,  with  more  elongated  and  slender  bodies,  and 
shorter  limbs  than  the  Civets.  Skull  elongated  and  narrow. 
Auditory  bulla  large,  elongated,  ronnd^  at  both  oiuIb. 
Teeth  compressed  and  sharp-pointed ;  a  lobe  on  the  inner 
side  of  the  third  upper  premolar  not  present  In  the  previous 
lection.  Pupil  contracting  to  a  linear  aperture.  Ikil  long, 
slender,  ringed.  Fur  short  and  soft,  spotted  or  cloudy. 
Under  side  of  the  tarso-metatarsus  with  a  narrow  longi- 
tudinal bold  streak.  V.  genMa,  the  common  GJenette,  is 
found  in  France  south  of  the  river  Loire,  Spain,  South- 
western Asia,  and  Africa  from  Barbary  to  the  Cape.  V.ftHma. 
tenegatmaU,  ttgrina,  and  parddtii  are  other  named  species,  all 
African  in  habitat.  (4)  JPbsso.  F.  /osm,  from  Madagascar, 
may  belong  to  a  distinct  section  or  genus,  but  its  stmcton 
is  very  imperfectly  known.  (6)  In  some  of  the  smallnst 
species  the  second  upper  molar  (already  reduced  to  veiry 
small  dimensions  in  the  Genettes)  is  absent ;  In  other  ra- 
roects  their  dentition  agrees  with  section  3.  F.  graeiUt  and 
V.  fardieohr,  both  from  southern  Asia,  constitute  the  genus 
Pnomodtm  of  Horsfleld ;  V.  ridMrdtomi,  from  West  i3rica, 
the  genus  Foiaita  of  Oiay.  The  former  has  the  bode  of  Uia 
tarsus  hairy,  the  latter  has  a  narrow  naked  streak  In  tiie 
Oenettes. 

All  tne  of  this  genus  an,  for  their  slse,  eztmuljr 

aotive,  fierce,  sad  n^aolous.  They  foed  oliiefly  on  smafi 
mammals  and  birds. 

.lircfuMf,— Dentition:  i  ief,p |,  n  1=^;  total  40.  The 
posterior  upper  molar  and  the  nrst  lower  premolar  very 
often  absent.  Molar  teeth  generally  small  and  rounded, 
with  a  distinct  interval  between  every  two,  bnt  formed 
generally  on  the  some  pattern  aa  Paradoxtiru*.  Vertebras : 
C7,  D14,L6,83.C34.  Body  elongated.  Head  broad 
beMnd,  with  a  small  pointed  face.  Whlsken  long  and  nu- 
merous. Ears  small,  rounded,  but  clothed  with  a  pencil  of 
long  hairs.  Eyes  small.  llimbs  short.  Soles  and  palma 
broad,  entirely  naked.  Tail  very  long  and  prehensile.  Fnr 
long  and  harsh.  Ceecum  extremely  small.  Bat  one  speciea 
is  known.  A,  bmtunmn,  the  Btnturong,  an  inhabitant  of 
southern  A^a  ftom  Nepal  throngh  the  Malay  Peninsula  to 
the  islands  of  Sumatra  and  Java.  Although  structurally 
agreeing  closelv  with  the  Paradoxures,  its  tufted  ears,  Iouk, 
coarse,  and  dark  hair,  and  prehensile  tail  give  it  a  very  dif- 
ferent external  appearance.  It  is  slow  and  cautious  in  its 
movements,  chiefly  if  not  entirely  arboreal,  and  appears  to 
feed  on  vegetable  as  well  as  uiimal  substances. 

AmuioxHnw.— Dentition :  t  }>  c  ^,  p  },  m  }  =  U ;  total  40. 
The  blunt  and  rounded  form  of  the  cusps  or  the  hinder  pre- 
molar and  the  molar  teeth  distinguishes  this  genus  from 
most  of  the  members  of  the  family,  Vertebrte :  C  7,  D  13, 
L7,S3,C2&-36.  Head  pointed  in  front.  Eanmoil,  rounded. 
Body  long.  Limbs  moderate  Palms  and  soles  almost 
entirely  naked.  Clawa  completely  retractile.  Tall  lon^ 
non-prehenaile.  The  I^radoxures  or  Palm -Civets  are  less 
strictly  carnivorous  than  the  other  members  of  the  family. 
They  are  mostly  about  the  size  of  the  common  cat,  or  rather 
larger,  and  are  partly  arboreal  In  their  habits.  The  speeies 
are  tatiier  numeroua,  and  present  consfderable  variations  in 
the  details 'of  the  form  and  aixe  of  their  molar  teet&  They 
are  restricted  geographically  to  soathem  Asia  and  the  Indo. 
Malayan  archipelago.  The  best  known  speoiea  are  P.  bandar, 
P.  aeglaniau,  P.  fxptu,  P.  mtfMti|Fa,  P.  larvata,  and  P.  ffragi, 
P.  virgata  has  been  sqiarated  from  the  others,  and  ralsei  into 
a  distinct  genus,  Aretogalt,  on  aucount  of  the  smaltneas  of 
the  teeth  and  the  elongation  of  the  bony  palate.  Otherwise 
it  seems  not  to  dilTer  from  the  others. 

Nandinia  contains  one  species,  N  Hnotata,  a  somewhat 
aberrant  Paradoxnre,  from  West  Africa.  It  is  rather  smaller 
than  the  true  Paradoxures,  has  smaller  and  more  pointed 
molar  teeth,  and  no  ciecum.  The  wall  of  the  inner  chamber 
of  the  auditory  bulla  remains  through  life  unossified. 

Hemigalta,  another  modification  of  the  Paiadoxure  type, 
contains  one  siiecies,  H.  hardwickii,  from  Borneo,  an  elenmt- 
looking  animal,  smaller  and  more  slender  than  the  Psxa- 
doxures,  oC  light  gray  color,  with  transverse  broad  dark 
bauds  across  tao  bsck  and  loins. 

OmocaU  also  contains  one  speciea,  C.  tameMti,  Gray  (de- 
scribed by  8.  Muller  under  the  name  of  PoUmepkibu  barha- 
tut),  from  Botuco.  This  is  a  cnrioua  Ottcr-Uke  modification 
of  the  Viverrine  ty^o,  having  semi-aqnatie  habito,  both 
swimming  in  the  water  and  climbing  trees,  living  upon  fish, 
Crustacea,  small  mammals,  birds  and  fruit.  The  numbei 
and  general  arrangement  of  its  teeth  are  as  in  ParodomrM, 
but  the  premolars  are  peculiarly  eloiiKated,  compressed, 
pointed,  and  recurved,  somewhat  as  in  cbe  Seals,  though  the 
molars  are  tubercnlated  The  head  ;s  elongated,  the  duubIc 
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broad  mml  deprctwod.  Whisken  Tsry  Ions  and  abandant. 
Bus  Btuall  and  roandod.  Toea  short  and  slightly  webbed  at 
the  base.  Tail  short,  cyiiudrical,  covered  with  short  hair. 
For  very  dense  and  soft,  of  a  dark  brown  color,  mixed  with 
Mack  and  graj. 

Sabfiunlly  Hrpitlnna. — Aadltory  bttUa  Tery  proml- 
aent^  and  somewhat  pear-shaped,  the  posterior  chamber 
telng  large,  roanded,  and  generally  with  iti  greatest  promi- 
nence to  the  outer  side.  The  anterior  chamber  constderablT 
-dilated,  and  produced  into  a  short  inferior  wall  to  the  andi- 
tory  meatus,  in  which  Is  a  depreation  or  vacnity  Jnst  below 
-ihe  centre  of  the  opening  of  the  meatos.  Sometimes  this 
vacuity  is  continued  into  the  meatus,  forming  a  narrow 
-fissure.  The  poroocipltal  proceas  does  not  prqject  beyond 
the  bulla,  bul  is  spread  out  and  lost  (in  adalt  animals)  on 
its  posterior  Buruce.  Toes  straight;  clawa  lengthened, 
■«nnted,  acMi<rrtnetlle. 

Btrpetta*. — Dentition :  i  ),  e  ]>  f,  scHnetimea  },  m  } ;  40  or 
86.  Teethof molarseriesgenerally withstrongljr-devdoped, 
sliarply-pointed  cusps.  Skull  elongated,  constricted  behind 
4he  orbits.  Faoe  short  and  compressed.  Frontal  region 
broad  uid  axohed.  FoatorbitalpiooeaB  of  frontal  and  malar 
bonea  well-developed,  generally  meeting  ao  as  te  complete 
the  circle  of  the  orbit  behind.  Vertobtn :  C  7,  D 13,  L  7, 8  3, 
■C  31-^  Head  pointed  in  front.  Ears  short  and  rounded. 
Body  very  long  and  slender.  ExtremlHes  short.  Five  toea 
■on  each  foot,  the  flist,  especially  that  on  the  hind  foot,  vetr 
-short.  Toaa  ttoe,  or  but  sllgbuy  patmated.  Palms  naked. 
Distal  portion  of  soles  naked,  under  surfkce  of  tersos  and 
metatornu  clothed  with  hair.  Tail  long  or  moderate,  gen- 
«raily  thick  at  the  base,  and  aometimes  covered  with  more 
■or  leas  elongated  hair.  The  longer  hain  oovering  the  body 
and  tidl  almost  alwayi  annnlated.  This  genus  oontains  a 
very  large  number  of  animals  commonly  culed  Ichneumons, 
-or  in  India  MooKooees,  varyiqg  in  size  from  that  of  a  large 
'Cat  down  to  a  Weasel.  They  are  widely  dlslilbuted  over 
the  African  continent  and  tite  aoathem  parta  of  Asia,  eape- 
dally  India  and  the  ludo-lCaliTan  archipelago,  one  species 
•occurring  ahra  In  Spain.  They  are  mostly  terrestrial  In  their 
habits,  feeding  on  small  mammals  and  birds,  reptiles,  espe- 
cially saahoe,  eggs  of  birds  and  reptUea,  and  also  insects. 
'Some  spedos  are  partially  domestleated,  being  naed  to  keep 
honses  clear  of  nSa,  mice  and  snakea.  B.  iefmeumoH  was  a 
■sacred  animal  to  the  ancient  Egyptians.  They  vary  consid- 
-erably  In  appearance,  some,  as  S.  gaiera  (also  called  paludi- 
news  and  robuttm),  are  larger  and  heavier,  with  stouter 
body,  longer  limbs  and  stronger  teeth.  Others  are  small, 
with  very  elongated  bodies  and  short  legs.  The  tail  also 
varies  somewhat  in  length,  and  In  the  amount  of  hair  with 
which  it  Is  covered.  These  trivial  differences  have  given 
rise  to  the  formation  by  smne  soologists  of  very  numerous 
genera,  the  characters  of  which  are  by  no  moans  clearly 
-defined,  bnt  the  following  are  the  moat  distinct  and  gen- 
■erally  recognized. 

U^ogaU),  premolars  }  conteins  two  small  Sonth-AfHcui 
qtecies,  B,  parntbt  and  H.  undulata. 

SdeogaJp  contain^  also  two  small  Ichnenmon-like  animals, 
B.  enurieauda  and  piiita,  diifcring  from  Berpatea  proper  In 
having  only  four  toes  on  each  foot,  both  policz  and  hallux 
being  absent.  The  orbit  is  nearly  complete^  the  tall  of 
moderate  length  and  rather  bushy. 

(VrieMa;— Follez  present,  bat  hallux  absent  Skull 
aliorter  and  broader  than  In  Berjietin,  rather  contracted 
behind  the  orbits,  which  arc  largo  ami  complete  behind. 
Face  short.  Anterior  chamber  of  tho  auditory  bulla  veir 
lavge.  Front  claws  elongated.  0.  penicUUUa,  from  So^^ 
AlHea. 

All  the  foregoing  Herpestlnea  have  the  nose  short,  with 
its  under  sur&oe  flat,  bald,  and  with  a  median  longitudinal 
(Toove.  The  remaining  forms  have  the  uoso  more  or  lees 
Iirodaoed,  with  Its  under  side  convex,  aud  a  space  between 
the  nostrils  and  the  upper  Up  covered  with  closo  adpreased 
baii^  and  without  any  median  groove. 

SkmogaU, — ^Toee5-6.  Claws  of  forefeet  short,  comprened, 
acute.  Under  surface  of  tarsas  hairy.  Founded  on  a  sin- 
^e  specimen  tnm  East  Africa,  R.  miOeri. 

<VsssarskM.— Dentition ;  <  |,  e  J>  i,  m  } ;  total  86. 
Aiont  elongated.  Toes  6-S.  Claws  on  fore  feet  long  and 
curved.  Hallux  very  short.  Under  surface  of  tarsus 
naked.  Tail  shorter  than  the  body,  tepering.  Fur  harsh, 
Spedea:  C.  ohKurua,  the  Eusimanse,  a  small  burrowing 
animal  from  West  AMca,  of  onifiDrin  dark-brown  color; 
Cftidatnt;  C.  xeAm;  Cgambtaniu. 

8«rieata.—A  more  distinct  genus  than  any  of  the  above. 
The  dental  formula  as  in  the  last,  bat  the  teeth  of  the  mo- 
lar series  remarkably  short  in  the  antero-posterior  direc- 
tion, corresponding  with  the  shortness  of  the  skull  gener- 
ally. Orbits  complete  behind.  Vertebras :  C  7,  D  15,  L  6. 
S  3,  C  90.  Though  the  head  is  short  and  broad,  the  nose  is 


pointed  and  rather  produced  and  movable.  Ears  very  short. 
Body  short  and  limbs  longer  than  in  ifarpsftM.  Toes  4-4. 
the  pollex  and  hallux  being  absent.  Claws  on  fore  feet 
very  long  and  narrow,  arched,  pointed,  and  snbeonal. 
Hind  feet  with  much  shorter  daws,  solee  hairy.  Tail 
rather  shorter  than  tbe  body.  One  species  only  is  known, 
the  Bnricate,  8.  utradaetj^  a  small  gray-brown  animal, 
with  dark  transverse  stripeaoiitikahlniaerpBrt<Hftlte  bask, 
from  South  Africa, 

OalidietU,  Oalidia,  and  BamtoaUdia  are  namea  of  three 
slight  generic  modifications  of  the  Viverrine  type,  allied 
to  tiie  Harveatina,  butplaoed  by  Hlvart  lo  a  distinct  sub- 
family, OaUdietinm.  They  are  all  luhabttents  of  Madagaa- 
car.  The  beat  known,  Oalidia  eUamt,  Is  a  lively  Squinel- 
like  little  animal  with  soft  fur  and  a  long  bushy  tail,  which 
climbs  and  Jumps  with  agility.  It  is  of  a  cbeatnat-brown 
color,  the  tell  being  annnlated  with  darker  brown.  QaU- 
dtbtit  vHtaia  and  ttriaia  chiefly  difier  from  the  Ichneumona 
in  their  coloration,  being  gray  with  parallel  longitudinal 
stripes  of  dark  htown. 

m^iUnt  is  another  form,  also  from  Madwascar,  which 
has  been  placed  1q  a  subfamily  apart.  It  differs  remarka- 
bly from  all  the  other  Viv«rridm  in  the  weak  development 
of  the  Jaws  and  tbe  small  slse  of  the  teeth,  in  conaequenoe 


Fie.  US,— Skull  of  Euptertt  goudoU.  %  nab  slse.  llos.  Roj,  CoU. 
Burgeons. 


of  which  it  was,  when  flrst  discovered,  placed  in  the  order 
Iiutetivora.  Dentition;  1 1,  cj>i>  }>  <•>  f  =40.  Vertebne: 
0  7,  D18,L  7,  88,020.  But  one  vedes  is  known,  £ 
HomdoH. 

No  allsphenold  canal.  Dorsal  vertebrv  16,  Molars  }. 
limited  to  the  Old  World, 

Subfamily  ProtelldM.— Auditory  bulla  divided  into  two 
distinct  chambers.  Premolar  and  molar  teeth  Tery  small 
and  simple  in  ohuaeter.  ' 

This  group  conteins  hut  a  single  species,  belonging  to  the 
genus  fnUia,  P.  erittat^,  the  Aard-Wolf  or  Earth-Wolf  of 
the  Dutch  colonists  of  the  Cape,  an  animal  nearly  lUlied  te 
tiie  Hynnas,  bnt  remarkably  uiodlfled  in  ite  dentition,  the 
molar  teeth  being  very  small,  placed  far  apart,  and  almost 
rudimentary  in  diaracter  (see  flg.  119).  The  caninea  are 
long  and  rather  slender.  The  dental  formnla  is  i  j,  e  1,  p 
and  M  ,-^=Tii;  total  30  or  32.  Vertebne:  C  7,  D  16,  t 
6,82,024,  The  fore  feet  with  five  toes;  the  pollex,  thongh 
short,  with  a  distinct  daw.  The  hind  feet  with  four 
subequal  toes.  Claws  all  strong,  blnnt,  euboomprcased,  and 
non-rctracttle.  The  general  external  appearance  is  very 
like  that  of  a  small  atriped  Hysna,  bnt  the  muzzle  Is  more 
pointed  and  the  eara  lai^.   It  has  a  copious  mane  of  long 


FiQ,  I19.-Sknll  and  Dentition  of  PmUka  ffMobu.  >  J. 
Mus.  Roy.  CoU.  Surgeons. 


hair,  capable  of  being  erected,  when  the  animal  ia  exdted, 
^ong  the  middle  line  of  the  neck  and  back.  It  is  a  native 
of  South  Africa,  and  is  a  burrowing  nocturnal  animal,  feed- 
ing on  deoomposing  animal  substances,  larvte,  and  termites. 
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ObMrvatkms  npon  speoimens  In  captivity  indicate  that  it  has 
Deither  inclination  nor  power  to  attack  or  feed  upon  living 
vertebrated  aulmalB. 

Snbbmily  Bytenidse.— Aodltoir  bulla  not  divided  hy 
a  sraitnni  into  two  chamben. 

£v0na.— Dentition :  t  ), «  ^,  p  |,  m  ^  =  { ;  total  34.  Teeth, 
especially  canines  and  premofan,  very  large,  strong,  uid 
conical.  Upper  sectorial  with  a  very  large,  diattnotly  tti- 
lobed  blade  and  a  moderately  developed  inner  1<^  placed 
at  the  anterior  extremity  of  the  blade.  Molar  very  small, 
and  placed  transversely  close  to  the  hinder  edge  of  the  last, 
as  in  the  Fetidm.  Lower  sectorial  consisting  m  little  more 
than  the  bitobod  blade.  Zygomatic  arches  of  cranium  very 
wide  and  stroiig.  Sagittal  crest  high,  giving  attachment 
to  very  powerful  biting  mnsclea.  Orbits  Tnoomplete  behind. 
ViTtebr»:  C7,  D  15,  L6,  S4,  C  19.  Limbs  rather  long, 
ea|iveially  the  anterior  pair,  digitigrade,  four  snbeqoal  toes 
on  each,  with  stoutuon-retraotileclaws.  Pollez  and  hallux 
only  represented  by  rudimentary  metacarpal  and  metatarsal 
bonce.  Tail  rather  short.  A  large  post-anal  median  glan- 
dular ponch,  into  wfairh  the  largely  deveU^ed  anal  aoent 
glaiiiis  poor  their  secrution. 

Tbo  ihreo  existing  species  of  Hynna  (see  Mymha)  are 
divisible  into  two  sections  to  which  scnae  aoologlsts  aarign 
generic  rank. 

1.  Upper  molar  moderately  developed  and  three-rooted. 
An  inner  tabercle  and  heel  more  or  less  developed  on  the 
lower  molar.  Ears  large,  pointed.  Hair  long,  forming  a 
mane  on  the  back  and  shooldors.  S.  jMabt,  the  Griped 
Hynna,  of  northern  A  frica  and  southern  Asia.  H.  bruH^tea, 
of  south  AfHca,  in  some  respects  intermediate  between  this 
and  the  next  section.  3.  Genus  CroaUa.  Upper  molar  ex- 
tremely small,  two-  or  one-rooted,  often  deciduona.  Lower 
molar  without  trace  of  inner  tubercle,  and  with  an  ex- 
tremely small  heel.  Ears  moderate,  rounded.  Hair  not 
elongated  to  form  a  mane.  H.  eroeuta  or  CVocHta  maetUata, 
the  Spotted  Hytena,  from  Africa  south  of  the  Sahara.  In 
dental  characters  t^e  first  section  inclines  more  to  the 
Viterridm,  the  second  to  the  FHidu ;  or  the  second  may  be 
oonsidored  as  the  more  special isod  form,  as  it  certainW  is 
in  ita  visceral  anatomy,  espeoially  In  that  of  the  reproonc- 
tive  organs  of  the  femaJe.' 

Bxtinet  HymnHm. — Hyenas  abounded  in  Europe  from  tlie 
Upper  Miocene  to  the  Pleistocene  epoch,  and  a  wrles  of 
trausitioual  forms  fhnn  ancient  generalised  types  merging 
Into  Fiwmda^  as  iisfilAmwH  and  Bymnictu  [with  addltionw 
tnberealar  molars),  leading  by  gradual  modiflcations  during 
saooeasive  get^oglcal  ages  to  the  q>edes  now  existing,  have 
been  traced  by  Gaudry.  The  Gave  Hyvna  ( E.  speIsM),  once 
so  abundant  in  Britain  and  other  parts  of  Europe,  Is  scarcely 
distinguishable  speciflcally  nrom  the  existing  H.  enevAa  of 
Africa;  and  extinct  forms  found  in  France,  described  under 
tiie  names  of  H.  prwea  and  if.  arvtmam*,  are  probs^ly  the 
aneeston  of  H.  ttriata.  The  existinK  B.  brmmea  seems  to 
have  preserved  the  characters  of  H,  eximia  of  the  Upper 
Miocene  of  Pikermi  In  Qreece  with  little  modification. 
There  is  at  present  no  evidenoe  of  the  existence  of  this 
group  in  America. 

Section  Ctnoidka. 

This  section  contains  a  single  family,  Canidx,  or  Dog-like 
animals,  which  appear  to  hold  an  intermediate  position  be- 
tween Uie  other  two  suctions,  retaining  also  many  of  the 
more  gmeralized  i-Uaracters  of  tlio  ancient  members  of  the : 
onler.  The  stniciiire  of  the  nuditory  batla  and  adjacent 
parts  of  the  bones  of  the  skull  is  quite  intermediate  be- 
tween that  of  the  ^luroid  aud  Arctoid  forms.  In  the 
number  and  arrangement  of  the  teeth  they  more  nearly 
approach  the  primitive  heterodoot  type  than  any  other  ex- 
isting Oamivora,  A  cecum  Is  always  present,  sometimes 
short  and  simple,  but  when  long  it  is  folded  upon  itself  in 
a  cluuacterifltic  manner. 

The  Dogs  form  a  very  compact  gronp,oomposed  of  numerous ' 
species  which  closely  resemble  each  other  in  essential  char- : 
meters,  thoagh  difi'ering  considerably  externally.  The  most 
marked  differences  are  a  slight  variation  In  the  number 
of  the  true  molar  teeth,  which  exceed  the  usual  number  in 
the  Cape  Ixtng-eared  Fox  {Otoeymj,  and  fall  short  of  it  in 
some  other  less  aberrant  forms  to  wliich  the  namee  of  /e(i- 
eytm  and  OjfO*  have  been  given,  and  a  diminntion  In  the 
number  of  toes  in  the  Cape  Hnntin^c  Dog  {Lf/cam),  which 
has  4-4,  Instead  of  6-4  as  in  the  remuinder  of  the  family. 
After  taking  these  away,  there  remain  a  great  number  of 
animals  called  Dogs,  Wolves,  Jackals,  aniV  Foxes,  vaiying 

>  The  anatomical  pecullartUes  of  m/mmi  cnexOa  have  been  ftUly 
elnddated  lii  a  series  of  pepen  by  Morriaon  Watson,  In  the  Pro- 
atMagt  of  the  Zoologitai  Society  for  1877,  187&  1879,  and  1881,  In 
vUeh  references  to  previous  autbon  on  the  iDQject  will  be  found. 


from  one  another  only  in  the  characters  ol*  the  tall,  earsp 
far,  form  of  the  pupil,  and  some  trifling  peculiarities  of 
skull  and  teeth,  ujiou  which  some  authors  have  divided 
them  into  many  genera.  These  divisions  are^  however,  ex- 
tremely difficult,  if  not  Impossible,  to  define,  on  amount  of 
the  nnmenMia  ^adnnl  transitions  from  one  fonn  to  the 
other. 

CtuUs.— Fanding  ftarther  investigation,  it  will  perh^w  be 
safest  to  retain  all  the  ntedei^  with  the  exoepUonsof  Otoeyo* 
and  I^foaom  mentioned  above,  iu  the  old  genus  CbMU,  the 
most  prominent  characters  of  which  are  the  following. 

Teeth,nBnalIyi|,<i^,p|,«|  =  H'>  Theabaeoeo 
of  the  last  upper  molar  (m8))  altme  distingnishes  this  fron 
the  generaltasd  dentition  of  heterodonta  (see  p.  3S6),  and 
this  tooth  Is  occasionally  present  in  one  spedea  ( C.  trnmeri- 
vona).  In  certain  AaistIo  species  (0.  primamu  and  lis 
alliea,  which  on  this  account  nave  been  separated  to  fomt 
the  genns  Clmi  of  Hodgson,  the  last  lower  molar  (m  8)  ap> 
pean  to  be  oonstantly  absent,  and  In  O.  vtnatiau  (gauDn 
letieyM,  Lund)  not  only  this  but  also  m  2  [s  usnal^  not 
developed.  Tbt  milk  dentition  is  dt  |,  de  dm  |  =  } ;  total 
28, — the  first  permanent  premolar  having  no  predeoessor. 
The  teeth  of  tioth  permanent  and  milk  or  temporary  series 
are  figured  at  p.S56  (fig.  3).  TheuppersectoriaJ^Joonslsta 
of  a  stout  blade,  of  which  the  anterior  cuv  !■  ftlmnat  ohao- 
lete,  the  middle  cusp  large,  conical,  and  pointed  backwuda, 
and  the  posterior  cusp  In  the  form  of  s  compressed  ridge ; 
the  inner  lobe  is  verr  small,  and  placed  quite  at  the  an 
part  of  the  tooth.  The  first  molar  is  more  than  half  tiie 
antero-posterior  leagUi  cS  the  sectorial,  and  consldenUj 
wider  than  It  Is  long ;  its  crown  consists  of  two  prominent 
conical  cusps,  of  which  the  anterior  is  the  larger,  and  a  low 
broad  Inward  prolongation,  supiwrting  two  more  or  lesa 
distinct  cusps  and  a  raised  inner  border.  The  second  molar 
resembles  the  first  in  general  form,  but  is  considenbly 
smaller.  The  lower  sectorial  m  1  is  a  very  large  tooth,  with 
a  strong  compressed  blIol>ed  blade,  the  hinder  lobe  being 
considerably  the  larger  aud  more  pointed,  a  small  but  dis- 
tinct Inner  tubercle  placed  at  the  hinder  margin  of  the 
posterior  lobe  of  the  blade,  and  a  broad,  low,  taoeronlated 
heel^  occupying  about  one-third  of  the  whole  length  of  tho 
tooth.  The  tecond  molar  Is  lees  than  half  the  length  of 
the  first,  with  a  pair  of  cusps  placed  aide  by  aide  anteriorly^ 
and  a  less  distinct  posterior  pair.  The  third  is  an  ex- 
tremely small  and  simple  tooth  with  a  soboircolar  tKbannt- 
lated  crown  and  single  root. 

The  oanium  is  more  or  lees  elongated,  the  facial  portico 
tutering  forwards  and  compressed.  The  Jaws  elongated. 
Tas  zygomata  moderately  strong.  The  poet-orbital  pro- 
oesaee  of  the  frontal  short,  leaving  the  orbit  widely  opea 
posteriorly.  Vertebm :  C  7,  D  13,  L  7,  S  3,  C  17-28.  Clavi- 
cles present,  but  very  rudimentary.  Limbs  of  moderate 
proportions,  digitigrade.  Feet  short;  five  toes  on  the  Car» 
foot,  the  pollex  much  shorter  than  the  others,  and  not 
reaching  to  the  ground.  Four  toes  on  the  hind  foot,  the 
hallux  being  represented  by  a  rudiment  of  the  metatanal.*' 
All  the  toes  axe  provided  with  exseited,  non-retractUe^ 
slightly  curved  and  blunt  claws,  which,  being  exposed,  be- 
come worn  at  the  tips.  Tail  moderate,  or  rather  long, 
generally  somewhat  bushy.  The  pupil  of  the  eye,  wbcifc 
contracted,  is  in  some  species  round,  in  others  elliptical  auA 
vertical. 

This  extensive  genns  may  be  considered  as  truly  oosmo- 
politan.  One  or  more  species  are  found  throoghont  the 
American  continent  from  Greenland  to  Patagonia  and  the 
Falkland  Isles;  and  similarly,  In  the  Old  World,  Enrops^ 
Africa,  and  Asia,  with  most  of  the  large  islands  adjacent, 
and  even  Australia,  have  their  wild  Dogs,  though  in- 
the  last  case  they  probably  belong  to  a  feral  noe,  intro- 
duced originally  by  man.  They  are  goner^ly  sociable 
animals,  hunting  their  prey  In  packs.  Many  spedes  bur- 
row in  the  ground;  none  habitually  climb  trees.  Though 
mostly  oamlvorons,  feeding  chiofiy  on  animals  they  have 
chased  and  kilted  themselves,  many,  especially  anumg  the 
smaller  species,  eat  garbage,  carrion,  insectaL  and  also 
fruit,  berries,  and  other  vegelahle  snbstancee.  The  spedee 
are  very  numerous,  and,  as  in  most  other  large  genera,  very 
ill-defined,  few  soologists  agreeing  as  to  which  of  the  many 
slightly  different  modifications  may  be  considered  as  loc^ 
varieties  and  which  true  species.  Perhaps  the  best  cranial 
character  by  which  the  different  members  of  the  genus 
can  be  distinguished  is  that  pointed  out  by  Bunnelstor, 
viz.,  that  in  the  animals  generally  called  Dogs,  Wolves,  ana 
Jackals  the  post-orbital  process  of  the  frontal  bone  Is  regn- 

*  In  Domestic  Doga  a  hallux  la  ftequently  developed,  though 
often  In  a  nidtmentary  ooodltlon.  the  phalanges  ana  claw  being 
suspended  loosely  In  the  skin,  without  direct  eonoeotlon  wlta 
the  other  bwesw  the  fbot;  it  Is  c^Usd  by  dagAoders  the  "  dm 
claw." 
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farly  tmcKith  and  convex  ftbove,  with  Its  extremity  t>r>nt 
downWBids,  wliereaa  in  Foxei  the  process  is  hollowed  ttbttv  . 
with  its  outer  margin  (particalsxlytir  the  aDtcrior  bonlvr] 
Bomowhat  raised.  This  modilicatioa  coiacidea  in  the  muia 
with  that  Dpon  which  Prorussor  Haxle7  has  recently' 
based  his  division  of  the  group  into  two  parallel  series,  the 
Thooids  or  Lnpine  forms  and  Alopecolda  or  Vnlpine  forms, 
which  ho  diaracturizos  by  the  presence  of  frontal  alr-slDnses 
in  the  former,  which  not  only  affects  tho  external  form 
bat  to  a  still  greater  degree  the  shape  of  llie  anterior  purt 
of  the  cranial  cavity,  and  the  abs«>iico  of  such  sinuses  in 
the  latter.  The  pnpil  of  the  eye  wlicn  coutractod  Is  round 
in  most  members  of  the  first  group,  and  Tcrtically  elliptical 
in  the  othcn,  but  more  observations  are  rcquirctl  before 
this  cfaaractur  can  be  absolutely  relied  npou.  The  form 
and  length  of  tho  tail  is  often  used  for  the  purposes  of 
clnssificatioo,  but  its  characters  do  not  coincide  with  those 
of  tho  cranium,  as  many  of  the  South  American  Otnuls 
have  the  long  bushy  tails  of  Foxes  and  the  skalls  of  Wolves. 
iSkklng  into  ac<M)init  various  combinations  of  these  and 
other  minor  chanu'ters,  the  species  may  bo  arranged  in  the 
following  groiiiM,  which  some  authors  have  con^dered  as 
of  generio  importance. 

A.  Thooid  or  Lvpitts  8eria. 

U)  Canit  proper  contains  the  largest  members  of  tho  ge- 
nus, the  true  Wolves  of  the  northern  parts  of  both  Old  and 
New  Worlds  (C.  Itpiu,  etc.),  the  Jackals  of  Southern  Asia 
and  Africa  {C.  aurtus,  wuiomelaM,  etc.),  and  the  various 
breeds  of  the  domestio  Dog  (C.  familiaru),  the  origin  of 
which  is  still  Involvod  in  obscarity.  Some  naturalists  bo- 
Uevo  it  to  be  a  distinct  species, dcocended  from  oao  that  no 
longer  exists  in  a  wild  state;  others  have  sought  to  find 
Its  progenitors  In  some  one  of  tho  wild  orferal  races,  either 
of  true  Dogs,  Wolves,  or  Jackals ;  while  others  again  be- 
lieve that  it  is  derived  from  tho  mingling  of  two  or  more 
wild  species  or  races.  It  is  probably  the  earliest  animal 
domesticated  by  man,  and  few  If  any  other  species  have 
undergone  such  an  extraordinary  amount  of  variation  iu 
size,  form,sii(l  proportion  of  limbs, oars,  and  tail,  variations 
whioh  have  tioeu  perpetuated  and  increased  by  earefhl  se- 
lective breeding.  See  Doo.  Tho  Dingo  or  Australian  Dog  Is 
met  with  wild,  and  also  as  tho  domostlo  companion  of 
the  aboriginal  people.  Dogs  were  also  in  the  posses- 
sion of  tho  natives  of  New  Zealand  and  other  islands 
of  the  Pacific,  where  no  placental  mammals  exist  natu- 
rally, on  their  discovery  by  Europeans  in  the  lost 
century,  (fi)  Ohoh,  wild  dogs  of  the  southeast  of  Asia,  dis- 
tlngaishod  byslight  modifications  as  C.  primmnu,C.dHkhm- 
«uu,  and  CtupuUrtntU,  dificr  from  the  above  in  wanting 
the  small  last  lower  tubercular  molar.  (3)  Lgcatopfx  is  a 
group  formed  of  certain  South-American  Oanidm,  distln- 

Slshed  from  Ounia  proper  by  their  longer  tails  and  Fox- 
:e  aspect : — C.  eancrivonu,  C.  bra»Uim$i»,  C.  mtiampnt,  0. 
eehilHJ,  C.  fulviemidtu,  C.  oMarm,  O.  moffeUaniau,  C.  gritau. 
The  last  three  have  been  fhrther  separated  (under  the 
name  of  Paeudnlopex)  on  account  of  slight  ditferences  In  the 
relative  size  of  the  molar  teeth,  and  of  their  pupil  being 
elliptical  when  conttaoted.  (4)  NseUrmUM  (one  species, 
C.  fnejfonida,  from  Japan  and  northeast  Asia)  lias  no 
claims  to  generic  distinction  but  such  as  are  founded  upon 
its  long  loose  ftir,  short  ears,  and  short  bushy  tail,  which 

£Ive  it  eome  superficial  resemblance  to  a  Raccoon,  (6)  Irtiey- 
I,  with  one  small  species,  C.  venatiatt,  the  Bush  Dog,  from 
Qniana  and  Brazil,  with  close  hair,  and  short  legs  and  tail, 
has  more  reason  to  be  regarded  as  a  distinct  form,  as  It  Is 
distinguished  from  all  other  Dogs  by  the  reduction  of  its 
molar  teeth  to  i,  and  their  comparatively  small  size.  In 
consequence  of  this,  and  its  general  external  characters, 
ll  was  formerly  placed  among  tho  MiuMidw,  but  Its  Cauiue 
aiOnitios  have  now  been  thoroughly  eetablisbod. 

B.  Alopeeoid  or  Vulpin*  8erit». 

(6)  Vulpea,  true  Foxes.  The  species  or  varieties  are 
nomerons,  and  widely  spread  over  North  America,  Eurasia, 
and  Al^ica :  C.  Tulpet,  the  common  Fox  of  Enropo ;  C.  nilo- 
fiew,  adnttut,  and  variegatiu,  Africa ;  C.  fiavesernt,  montanuM, 
hmgalmtit,  japonicui,  corue,  Asia ;  C.  fulnu,  maermnu,  veiox. 
North  America.  The  tail  of  the  above  is  clothed  with  soft 
ftar  and  long  hair,  uniformly  mixed ;  from  them  Baird  dia. 
tlngnishes,  under  the  name  of  CJrocyon,  other  species  which 
have  a  coDOBoled  erect  mane  of  stiff  hairs  along  the  upper 
line  of  the  tail.  These  have  also  a  shorter  muzzle  and  a 
wide  space  between  the  temporal  crests ;  they  are  C.  virgin- 
■OKH*  and  f7.  jiftorolts,  both  from  North  America.  The  Arctic 
Fox  (C.  tagoptu,  genus  LMtcocym,  Oiay)  has  the  tail  very 
full  and  bushy  and  the  soles  or  the  feet  densely  ftarred 
below.    Its  color  changes  according  to  season  from  bluish- 

Ky  to  pure  white.  (7)  Fmncnu.  Certain  small  elegant 
loan  Foxes  (C.  oerdo,  /anwIicM,  aud  cAasui),  with  very 

i  Pnc  Zooi.  Soe.  Lo»d..mo.o.m. 


large  ears  and  corruspnndinR  aodltory  bnllB,  have  been 
separated  under  the  above  name. 

AyoooN.— This  resembles  In  most  of  its  characteristics  the 
Dogs  of  the  Lupine  series,  but  the  teeth  are  rather  more 
mnasive  and  rounded,  the  skull  shorter  and  broader,  and  it 
has  but  four  toes  on  <%M:h  limb,  as  In  Mytena.  Tho  oue 
species,  L.  pictiu,  tbu  Cape  Hunting  Dog  (fig.  120)  from 
south  and  cast  Africa,  is  very  distinct  externally  from  all 


FlQ.  tSO.— Cape  Huntlog  Dog  (Lycaon  pidut.) 

tho  other  Oemidm.  It  Is  nearly  as  large  as  a  mastifiT,  with 
large,  broadly  ovate  erect  ears,  and  singularly  colored, 
being  not  only  variable  in  different  individuals,  but  un- 
symmetrically  marked  with  largo  spots  of  white,  yellow, 
and  block.  It  presents  somo  curious  superficial  resem- 
blances to  BymtM  etveuta,  perhaps  a  case  of  mimotio  ana- 
logy.  It  hunts  its  prey  in  large  packs. 

Otoe»«m.— Dentition:  i  f,  c  J,  pt«"^-'  =  ^';  total  46 
or  48.  The  molar  teeth  are  thus  in  excess  of  any  other 
known  heterodont  mammal.  They  have  the  same  general 
characters  as  in  Canit,  with  very  pointed  cusps.  The  lower 
sectorial  shows  little  of  its  typical  characters,  having  fire 
cusps  on  the  surface:these  can, however,  be  identified  as  the 
inner  tubercle,  the  two  greatly  reduced  and  obliquely  placed 
lobee  of  the  blade,  and  two  cusps  on  tho  heel.  The  skull 
generally  resembles  that  of  the  smaller  Foxes,  particularly 
the  Fennecs.  The  auditory  bullie  are  very  Ur^.  The 
hinder  edge  of  tho  mandible  has  a  very  peculiar  form, 
owing  to  the  great  dovelopiueDt  of  an  expanded,  compressc<1, 
and  somewhat  inverted  suban^lar  procces.  Vertebrw :  C  7, 
D  13,  L  7,  S  3,  C  22.  Eats  very  largo.  Limbs  rather  long. 
Toes  5-4.  One  species,  0.  metialotit,  ttom  South  Africa, 
rather  sroallcr  than  a  common  Fox. 

Professor  Unxley  looks  upon  this  as  the  least  dlfferen* 
tiatod  or  most  primitive  existing  form  of  Aini«,  regarding 
tho  prcsonce  of  the  four  molar  teeth  oa  a  survival  of  a  oon- 
ditiou  of  the  dentition  exhibited  by  tbo  common  anoestoia 
of  tho  existing  CoMiilm  and  the  existing  carnivorous  Ifar- 
BUpials.  There  is,  however,  at  present  no  palwontologlcal 
proofoftbis,  as  none  of  the  numerous  fossil  forms  of  Canidm 
yet  disrovered  have  more  than  the  normal  number  of  mo- 
lars. One  of  the  best  known  of  these  is  Amphicym,  from 
the  Miocene  strata  of  Europe  and  America,  formerly  sup- 
ped to  have  afflnitiee  with  the  Bears,  having  fivo  toes  on 
each  foot,  and  being  possibly  plantigrade,  but,  aB  the  struc- 
ture of  the  ekull  and  teeth  clearly  show,  only  a  generalized 
Dog,  in  which  the  true  molars  are  fully  duvelopcil.  An- 
other geuns,  CffHodietiM,  of  which  many  modifications  have 
been  described  by  Fiihol  from  the  South  of  France,  ap- 
proaches the  Fitwrrvhs,  and  may  be  a  coounon  ancestor  of 
the  Cynoid  and  £luroid  Carnivora. 

Section  Abctoidu. 

The  section  AreloidM  includes  a  considerable  number  of 
forms  which  agree  iu  the  essential  characteristics  of  the 
structures  of  the  ba»e  of  the  cranium  and  reproductive  or- 
gans, and  In  the  absence  of  a  C0cam  to  the  intestinal  canal. 
They  have  no  Cowper's  glands,  and  have  b  rudimentary 
prostate  and  a  huge  cylindrical  penial  bone.    All  the 
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Mntbeii  of  this  group  hare  Are  completely  developed  toea 
OD  each  fM^ 

Trae  molan  i  (or  \  In  XeUwora).  No  ftllipfaenoid  caoftl. 
A  lugo  group  widely  diflUsed,  erpecliUlr  in  the  Dorthero 
temperate  TOgious  of  the  earth.  Tli«  different  genera  are 
Ten'  difficult  to  arrange  in  any  natural  order.  They  are 
rather  arMfldaUy  divided,  ohiefly  according  to  the  chaiao- 
ten  of  their  feet  and  clam,  into  the  Otter-like  (Lutrino), 
Badger-like  (Ueline),  and  Weasel-like  (Unsteline)  fonns. 

Subilunily  IintrlniB. — Feet  short,  rounded,  (except  the 
hind  feet  of  JU^drs).  Toee  webbed.  Claws  smalt,  enrved, 
blont.  Head  broad  and  mach  depreesod.  Upper  posterior 
molars  large  and  quadrate.  Kidneys  conglomerate.  Habits 
aquatic 

X«ft«.— Dentlthm:  i  |,  e  fj>iwi:  total  88.  Upper 
wctorial  with  a  trenobaat  trieoipedbUae,  and  a  very  large 
Inner  lobe^  holhnredonthefree  ntrbce,  wltha  ndaed  sharp 
edge,  and  extending  along  two-thirds  or  more  of  the  length 
oi  the  blade.  True  molar  large,  with  a  qoadTicnspidate 
crown,  broader  than  long.  Skull  bniad  and  deproased,  con- 
tracted immediately  behind  the  orbits.  Facial  portion  very 
short;  brain-case  large.  Vortehns:  0  7,  D  14-15.  L  ft-S,  8  i, 
CS&-26.  Body  very  long.  Ears  short  and  rounded.  Limbs 
short.  Feet  completely  webbed,  with  well  developed  claws 
on  all  the  toes.  Tail  long,  thick  at  the  base  and  tapering, 
rather  depressed.   Fur  short  and  close. 

TIm  Otten  are  all  more  or  less  aquatie,  living  on  the 
margins  of  riven,  lakes,  and  in  wnne  cases  the  sea,  are  ex- 
pert divere  and  swimmers,  and  feed  ohiefiy  on  6Mh,  They 
have  a  very  extensive  geographical  range,  and  so  mndi  re- 
svnblo  each  other  In  ontinxd  wppemaot,  especially  in  the 
nearly  unilbim  brown  coloring,  that  the  spedes  an  by  no 
means  well-deflned.  SeeOrrn. 

L.  HmdbaMi,  a  very  large  species  fhmi  Demerara  and 
Surinam,  with  a  prominent  ridge  along  each  lateral  margin 
of  the  tail,  eimaratatee  the  genus  Ptorsmra  of  Qnj. 

^0N|w.— -Feet  only  slightly  webbed;  idawa  eneedlngly 
small  or  altogether  wanting  on  some  of  the  toes.  First 
upper  premolai  very  small,  sometimes  wanting.  TVue  mo- 
lars very  broad  and  massive,  presenting  an  approach  to  the 
form  of  the  next  genus.  A.  mmtgida,  uimtii.  AJfrica ;  A.  lep- 
twna,  Java,  Sumatra. 

MrdriodoH.— £.  rivaimaU  U  a  huge  extinct  Otter-Uke 
animal  described  by  Dr.  Falconer  tsam  the  PUoeene  itnta 
<tf  the  Bnbhimalayan  mountains, 

JBiMro.-DentiUon:i),  et.pisii;  tofaaas.  DiAus 
fhtm  idl  other  known  GsrMvora  in  having  but  two  incisors 
on  each  side  of  the  lower  jaw,  the  one  corresponding  to  the 
flrst  (very  small  in  tbetmeOtters),  being  constantly  absent. 
Though  the  molar  teeth  generally  resemble  thoae  of  LtOra 
in  their  proportions,  they  dlifer  very  mnoh  in  the  exceed- 
ing roniMness  and  massiveness  of  their  crowns  and  blunt- 
neas  of  their  cusps.  Feet  webbed.  Fore  feet  short,  with 
Ave  subequal  toes,  with  short  oompreased  claws.  Hind 
feet  very  large,  depreased  and  fin-like.  The  phalanges 
flattened  as  in  the  Seals.  The  fifth  toe  the  longest  and 
stoutest,  the  rest  gradually  diminishing  in  sixe  to  the  first, 
all  with  moderate  cUws.  Tall  moderate,  CTlindrioal. 

One  species,  E.  bitrU,  the  SeaOtter.  It  Is  larger  than  any 
ef  the  true  Otters,  and  is  found  only  on  the  coasts  and  Itl- 
ands  of  the  Nortii  Pacific,  where  it  was  formerly  very 
ahnndant,  but  Is  gradually  becoming  more  and  more  rare, 
on  account  of  the  nnmbws  killed  annually  for  their  valu- 
able fur.  It  Is  said  to  live  on  molluscs  and  crabs  as  well  as 
fish,  and  the  massive  mill'like  structure  of  the  grinding 
teeth,  so  unlike  that  of  all  the  known  purely  piscivorous 
maminalB,  would  seean  to  indicate  some  such  diet. 

Sub&mily  Melliue.— Feet  elongated.  Toes  straight. 
Claws  non-rotractile,  slightly  oorved,  subcompreesed, 
blunt;  those  of  the  fore  foot  e^eoially  large.  Upper  poa> 
terior  mcdar  variable.  Kidneys  simple.  Habits  mostly 
terrestrial  and  foosorial. 

JfepftvHfl.— Dentition:  if,  p^'*  mi;  total  82-84. 
Upper  molar  larger  than  the  sectorial,  snbqnadxate,  rather 
broader  than  long.  Lower  sectorial,  with  heel  leas  than  half 
the  length  of  the  whole  tooth.  Bony  palate  terminating 
posteriorly  opposite  the  hinder  bonier  of  the  last  molar 
tooth.  Faoiid  portion  of  skull  short  and  snnewhat  tmn- 
cated  in  ftont.  Vertebne:  C  7,  D 16,  L  6, 8  2,  G  21.  Head 
sm^.  Body  elongated.  Limbs  moderate,  sabplantigrade. 
Ears  short  and  rounded.  Tail  long,  abundantly  clothed 
with  very  long  fine  hair.  Anal  glands  largely  developed ; 
their  secretion,  which  can  he  discharged  at  the  will  of  the 
animal,  has  an  intolerably  offensive  odor,  whidi  circum- 
stance has  rendered  the  Skunks,  as  they  are  commonly 
called,  proverbial.  They  are  strictly  nocturnal  animals, 
texxflstrul  and  burowing,  fbeding  chiefly  on  small  mam- 


mals, birds,  roptilee,  insects,  worms,  roots,  and  berries.  All 
the  known  species  have  a  prevalent  black  color,  varied  by 
white  stripes  or  spots  on  the  upper  part.  They  geDnally 
cany  the  body  much  arched,  and  the  tail  erect,  the  lonf 
loose  hair  of  which  waves  like  a  plume  over  the  back. 
There  are  many  species,  all  inhabitants  of  the  American 
continent,  over  wtiicb  they  have  an  extensive  range.  8ee 
Seohk.  The  South  American  speclea,  which  have  waly 
two  upper  premolars,  and  differ  in  some  other  characters, 
have  been  generically  separated  under  tbe  name  of  Omm- 

./<re(oay«. —DenUtion :  i\,e  {,pt,Mi;  total  38^ncisor 
line  curved,  the  outer  teeth  being  placed  posteriorly  to  the 
others.  Lower  Incisors  proclivons.  First  premolars  often 
rudimentary  or  absent.  Upper  molar  much  larger  than 
the  ■eetoriai,  longer  in  the  antero-postorior  direenon  thiut 
broad.  Lower  tectorial  vrith  very  large,  low,  tnberonlated 
heel.  Craninm  elongated  and  depreMed;  faoe  long,  nar> 
tow,  and  concave  above.  Bony  pa^e  extending  aa  fhx 
backwards  as  thelevel  of  the  glenoid  fossa.  Palpal  bone» 
dilated.  Suborbital  foramina  very  large.  Vertebne:  C7, 
D  I6,L4,  S4,  C20.  Snontlong,  naked,  mobile,  and  trun- 
cated, with  large  terminal  nostrils,  much  like  those  of  a 
Pig.  ^osamall.  Ears  very  small  and  rounded.  Bodveom- 
presMd,  rather  than  depressed.  Limbs  of  moderate  lengtii 
and  digitigtade  in  walking.  Tail  moderate,  tapsiing.  A 
ftiU  BMt  under  ftir,  with  longer,  bristly  haiza  intcsspusad. 
The  best  known  species  Is  A.  eoUaru,  the  Sand-Bear  or 
Bhal6-$oor  («.«.,  Bear-Pig)  of  the  natives,  fbnod  in  the 
mountains  of  the  northeast  of  Hindustan  and  Assam.  It  is 
rather  larger  than  the  English  Badger,  higher  in  its  leg^ 
and  very  Pig-like  In  general  aspect,  of  a  light  gray  oolor, 
with  flesh-colored  snout  and  feet;  nocturnal  and  omnlv- 
orons.  Other  species  or  local  varieties  have  been  described 
by  A.  Hllne-Edwardsfrom  North  China  and  Tihetu 

Jfydaw.— Dentition  aa  thelast,  but  the  eupa  of  tha  tssUi 
more  acutely  pointed,  (hiaoinmelongated,  Acenarzowand 
produced.  Suborbital  foramen  small,  and  the  palate,  as  In 
all  the  succeeding  genera  of  this  group,  produced  backwards 
about  midway  between  tbe  last  molar  tooth  and  the  glenoid 
ttmm.  Vertebis:  O  7,  D  14-15,  L  6-5,8.3.0  12.  HomI 
pointed  in  fhmt;  moat  produced,  mobile^  obliquely  tain- 
cated,  the  nostrils  beinginferior.  Limbs  rather  short  and 
stout.  Tkll  extremely  short,  but  olothed  with  rather  long 
boshy  hair.  Anal  glands  largely  developed,  and  emitting 
an  odor  like  that  dF  the  American  aunka  (JfapiWrtt).  One 
specie^  Jf.  melietpt,  the  Tdedn,  a  small  bnnowing  animal, 
found  in  the  mountains  of  Java,  at  an  elevation  <a  7000 
more  feet  above  the  sea-level. 

Jfelea.— Dentition :  i\,  e  \,p%,m^;  total  88.  The  first 
premolar  in  both  Jawa  extremely  minute  and  often  deddn* 
ons.  Upper  nudar  very  much  largtttiian  the  sectorial,  snb- 
quadrato,  as  broad  as  long.  Lower  sectorial  with  a  broad* 
low,  tuberculated  heel,  more  than  half  the  length  of  the 
whole  tooth.  The  postglenoid  processee  of  the  ^nll  are  so 
strongly  developed,  and  tbe  glenoid  tbssa  is  mi  deep,  that 
the  condyle  of  the  lower  Jaw  Is  firmly  held  in  ita  plaos 
even  after  all  the  surrounding  soft  parts  are  removed. 
Yertebtsa:  C7,  D  15,  L  6,  S  3,  C  18.  Hnnle pointed./ Eais 
very  short.  Body  stout,  broad.  Limbs  short,  strong,  sob-' 
plantigrade.  Tail  short  The  best  known  speclea  u  the 
common  Badger  ( Jf.  Umu)  of  Europe  and  northern  Asia, 
still  found  In  many  parts  of  England,  where  it  lives  in 
woods,  is  nocturnal,  burrowing,  and  very  omnivoronn, 
feeding  on  mice,  re^ttUes,  insects,  fkuit,  aooms,  and  roots. 
Other  neariy  allied  species,  Jf.  Imeunu  and  if.  eUHeaaw^  are 
found  in  continental  Asia,  and  if.  anaJoMa  in  Japan. 

Taxidea. — Dental  formula  as  in  MtisM,  except  that  the 
rudimentary  anterior  premolars  appear  to  be  always  want- 
ing In  the  upper  J  aw.  The  upper  sectorial  much  larger  In 
proportion  to  the  other  teeth.  Uroer  molar  about  the  same 
siie  as  the  sectorial,  triangular,  wlUi  the  apex  turned  back- 
wards. Heel  of  lower  sectorial  less  than  half  the  length  of 
the  tooth.  Skull  very  wide  In  the  oodpltal  region ;  the 
lambdoidal  crest  very  greatly  developed,  and  the  sagittal  but 
slightly,  contrary  to  what  obtains  In  Mm.  Vextdna :  O 
7,  D  16,  L  6, 8  3,  C  (r).  Body  very  stoutly  built  and  depre»> 
sed.  Tail  short.  Th«  auinuJs  of  this  genus  are  peculiar 
to  North  America,  where  they  represent  tbe  Badgers  of  the 
Old  World,  reeembling  them  much  la  SMiearaoce  and  habits. 
T.  amaricana  Is  the  eonunon  American  Badger  of  the  United 
States.  T,  bariutditri,  theUexlcan  Badger,  is  perhaps  only 
a  local  variety. 

ifsStvore.— Dentition ;  1 1,  e  ),  p  |,  m  \;  total  32.  Upper 
sectorial  large,  with  its  Inner  cusp  quite  at  the  anterior 
end  of  the  blade,  as  In  the  following  genera ;  molar  much 
smaller  and  transversely  extended,  having  a  very  small 
outer  and  a  larger  rounded  Inner  lobe.  Heel  of  lower  see- 
toria)  very  small,  scarcely  one*foDrth  of  the  whole  lenirtfa  of 
tbe  tooth,  and  wiUi  but  one  cusp.  Tubercular  mslar  absent. 
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YHtdmB:  C7,D14,L4,84,C15.  Body  stoat, deprused. 
Itb^  abort,  fltooDg.  Hwid  draressed,  itou  nther  polntedk 
Eztemftl  ears  rodimentary.  Tail  sliort.  The  aniniAlB  of 
thifl  genus  are  commonly  called  Babila.  if.  indica,  from 
India,  and  M.  rata  and  M.  JmcomM  Crom  South  and  West 
Africa,  hare  nearly  the  nme  geoonl  aroearanca  and  sine^ 
behigratherlainerthanacommoDBadger.  Thelreolontlon 
is  peenliar,  all  the  opper  surf^  of  the  body,  head,  and  tall 
bofng  ash-gray,  irbile  the  lower  parts,  separated  by  a  dis- 
tinct longitodinal  lionndary  line,  aro  black.  They  live 
chiefly  on  the  gnrand,  into  which  they  borrow,  hat  can 
also  eUmb  trees.  They  feed  on  small  mammals,  birds,  rep- 
tiles, and  insects,  and  are  said  to  be  very  partial  to  honey. 

^«Iic<M.— Dentition :  *  |.  e  4,p  },  m  4 ;  total  38.  Upper  sec- 
torial with  a  large  bicnspoa  inner  lc4>e.  Molar  smaller, 
wider  tiansrersely  than  in  the  antaro-poiterior  direction. 
Lower  sectorial  with  heelabont  one-thira  the  length  of  the 
tooth.  SkiiIleloQgated,rathernarTowaaddepressed.  Facial 

Cirtion  cspeeially  narrow,  In(hM>rbital  foramen  very  large, 
ead  rather  small  and  produced  in  frimijwitli  an  elongated, 
obliquely  truncated,  naked  snout.  £an  amaU.  Body 
elongated.  Limba  short  T&il  ^ort  or  moderate,  boshy. 
SeToral  species  are  described  (f  ,  oriaUalU,  nuuchata,  ntpol- 
muU,  nbauranliaea)f  all  from  eastern  Asia,  small  animals 
eompnred  with  the  other  members  of  the  sublkmily,  climb- 
ing trees  with  agility  and  Uring  mnoh  ml  fkult  and  banks 
as  well  ss  on  small  mammals  and  birds. 

/etoafz,— Dentition :  <  I,  e  i,  p  I,  ■>  t ;  total  34.  In  gen- 
eral oharacteis  the  teeth  macb  resemble  those  of  the  Pole- 
cats (MiaMa),  being  more  delicately  cut  and  sharply  eusped 
than  In  most  of  the  foregoing.  Upper  molar  snuller  tnan 
the  sectorial,  narrow  from  before  backwards.  Lower  sec- 
torial with  a  small  narrow  heel  and  distinct  Inner  tuber- 
cle. Gtooeral  form  of  body  mnsteline.  Limbs  short.  Fore 
feet  large  and  broad,  with  five  stout,  nearly  stzaight,  hlunt, 
and  noD-retraetile  cUws,  of  which  the  first  and  fifth  are 
atmddeimhly  shorter  tlian  the  otheta.  Tail  moderate,  with 
longer  hairs  towards  the  end,  giving  It  a  bushy  appearance. 
Hair  generally  long  and  loose.  The  best  known  mpeeies  of 
this  genus,  I.  MoriUa,  the  Cape  Polecat,  was  placed  by  CnTier  in 
the  genus  MtuUla,  by  Liohtenstein  in  M^itU,  and  Inma» 
characters  it  forms  a  transition  Iwtween  these  gebet*.  It 
Is  about  the  aise  of  an  English  Polecats  but  oonmicuons  by 
its  oolontion,  iiavlng  broad,  lon^tudinal  lianas  of  dark 
brown,  alternating  with  white,  its  odor  is  said  to  be  as 
•flteiBiTe  as  that  of  the  American  Skunks.  From  the  Cape 
of  Qood  Hapt  it  ranges  as  fhr  north  as  Senegal.  Another 
^ttSm,  Lfnmaia,  fhmt  Sennaar,  has  been  described. 

SuMunlly  BffwtoUlUl.— TTcm*  short,  partially  webbed; 
elaws  short,  compreeeed,  acute,  curved,  often  semiretiactite. 
Unier  postet;ior  molar  of  moderate  else,  wide  transversely. 
KioQeys  simple.  Terrestrial  and  arboreal  in  habits. 

OoKctia.— DentiUon:  i  |,  e  i  p  1,  »  i ;  total  S4.  MoUia 
■mall  but  stout;  upper  sectorial  with  the  inner  lobe  near 
the  middle  of  Ute  inner  border  of  the  tooth.  Lower  sec- 
torial with  heel  small,  and  inner  tubercle  small  or  absent. 
Body  long.  UmbsBhort:  dawsnon-retraotile.  Palmsand 
soles  naked.  Head  broad  and  depressed.  Tail  of  moderate 
length.  The  best-known  species,  0.  vttotto,  the  Orison 
(genus  Or^sMila,  Gray),  and  Q,  ftomro,  the  Tm»  (genua 
Qtkra,  Gray),  are  both  Sottth-Ameriosn ;  Q.  wssiswdi  is 
an  intennedlate  fom. 

JTiiaMa.— DentltIou>-4iel,piMl;  total  38.  Upper 
seotorlal  with  Inner  lobe  dose  to  the  anterior  edge  of  the 
too^.  Holar  nearly  as  large  as  sectorial.  Lower  sectorial 
with  small  Inner  tubercle.  Vertebm ;  C  7,  D  14,  L  6,  8  3, 
O  18^  Body  long  and  riender.  Limbs  short,  dlglti- 
gnde.  Fest  rotrnded;  toes  short)  wltii  compressed,  acute, 
semiretraetile  daws.  Tall  moderate  or  long,  more  or  less 
bushy.  One  species  is  British,  JIT  martet,  the  Pine  Marten ; 
Vbn  remainder  Inhabit  the  northern  regions  of  Europe, 
Ada,  and  America.  Many  of  the  species,  as  the  Sable  (M. 
wiMliM),  yield  fur  of  great  value.    Bee  Mastkk. 

AitoriMS.— The  dentition  dlfibrs  from  that  of  MiuMa 
dhiedy  in  the  absence  of  the  anterior  premolan  of  both 
}iws.  The  teeth  are  more  sharply  onsped,  and  the  lower 
sectorial  wants  the  inner  tubetde.  External .  characters 
generally  similar  to  those  of  the  Martens,  but  the  body  is 
IfMiger  and  more  dender,  and  the  limbs  even  shorter. 
They  are  all  small  ^"^w^if,  of  very  active,  blood-tbixsty 
and  oonrageons  disposition,  living  chiefly  on  birds  and 
small  mymmnU^  and  are  rather  terrestrial  than  arboreal, 
dwdling  among  rocks,  stones,  and  outbuildings.  Some  of 
tho  spemes,  as  the  Stoat  or  Ermine  {P.  stmimm),  inhabiting 
odd  dbnate^  undergo  a  seaaond  change  of  color,  being 
brown  in  summer  and  white  lo  winter,  though  the  change 
does  not  affeot  the  whole  of  the  fbr,  the  end  of  the  tall  re- 
maining blaok  in  all  seasons.  This  is  a  large  genus,  hav- 
ing a  very  sxtendve  geographical  range  throughout  the 


Old  and  New  Worlds,  and  includes  the  animals  oonnuuily 
known  as  Weasels,  Polecats,  Ferrets,  and  Minks. 

Oulo.— Dentition :  i\,c\,p\,  mi;  total  36.  downs  of 
the  teeth  very  stout.  Upptir  molar  very  much  amdlei 
than  the  sectorial.  Lower  sectorial  large,  with  very  small 
heel  and  no  Inner  tubercle.  The  dentition,  though  really 
but  a  modification  of  that  of  the  Weasels,  presents  a  great 
general  resemblance  to  that  of  Uyseaa.  Vertebne :  C  7,  D 
15,  L6,  S3,  CIS.  Body  and  limbs  stoutly  made.  Feet 
large  and  powerftil,  snbplantigrade,  with  large,  compressed, 
much  curved,  and  shan>-polnted  claws.  Solea  of  the  feet 
(except  the  pads  of  the  toes)  covered  with  thick  bristly 
hairs.  Ears  very  small,  nearly  conceded  by  the  ftir.  Eyes 
small.  Tail  short,  thick,  and  bushy.  Fur  fbll,  long,  and 
rather  coarse.  The  one  species,  the  Wolverene  or  Olutton^ 
Q,  hutMi,  an  inhabitant  of  the  forest  rsgimis  of  northern 
Europe,  Asia,  and  America,  much  resembles  a  small  Bear 
in  appearance.  It  is  a  very  powerful  animal  for  Its  dse^ 
dimbe  trees,  and  lives  on  squirrels,  hares,  1>eaveis,  Tdn> 
deer,  and  is  said  to  attack  even  bones  and  cows. 

FamHy  Pboctokii>a. 

True  molars  f,  obtnsdy  tnberculated.  No  dlsphenoid 
oanaL  Habitat  exdudvdy  American. 

iVeejreii.— Dentition: i|,e),pt,M);totd 40.  Themelur 
teeth  broad  and  tnbraeulated.  The  un>er  sectorial  with  three 
cusps  along  the  outer  margin,  and  a  very  broad  blcnsped 
Inner  lobe,  giving  an  almost  qandrate  form  to  the  crown. 
First  molar  with  a  largo  tubeivulated  erowit,  rather  broader 
than  limg.  Second  ccndderably  smaller,  with  transveisehr 
oblong  crown.  Lower  sectorial  with  an  eztiemely  smau 
and  ill<deflned  blade,  placed  transversely  In  tmai,  and  a 
large  inner  tubercle  and  heel.  Second  molar  as  long  as 
the  first,  but  narrower  behind,  with  five  obtuse  cusps.  Ver- 
tebTB:  0  7,D  14,L  6,  8  3,  0  Body  stout  Head 

broad  bdilnd,  but  with  a  pointed  tnoBle.  Llmhs  planti< 
grade,  but  In  walking  tho  entire  sole  is  not  applied  to  tho 
ground  as  it  is  when  the  animal  is  standing.  Toes,  espe- 
ddly  of  tho  fore  Coot,  very  free,  and  capable  of  being 
spread  wide  apart  Claws  compressed,  curved,  pointed,  and 
nonretractile.  Tall  moderatdy  long,  C7lindncal,  thickly 
covered  with  hair,  annulated,  non-prehensile.  Fur  long, 
thick,  and  soft  The  well-known  Baccoon  (iVocyoit  UOor)  d: 
North  America  is  the  type  of  this  genus.  It  Is  rejdaoed  in 
South  America     P.  osneriwrtM. 

Baa»art$.~A.  form  dosdy  allied  to  JVodye*,  hut  of  more 
slender  and  degant  proportions,  with  sbsiper  nose,  longer 
tall  and  more  dlgitigrade  feet  utd  with  teeth  otherwise 
llke^  but  smaller,  and  more  sharply  deotloolated.  It  was 
fonnerly,  but  erroneoudy,  placed  sm<mg  tho  Fissri'Mm. 
Two  spedea:— it.  oiMs,  xrom  the  soothem  parts  of  tihe 
United  Statea  and  Mexico,  and  B.  wmoknuH,  from  Geutoal 
America. 

Jflssariqwa.— This  name  has  leoentJy  (1676)  been  given 
to  a  distinct  modifieatI<m  of  the  Pro^yonlne  type  of  which 
at  present  only  two  examples  are  knowD,onefrom  Costa 
Bica  and  the  other  from  Ecoador,  which,  appearing  to  be 
dilFerent  spedes,  have  been  named  B.  gMn  and  B.  aU«Ai. 
Hey  much  resemble  the  Kinkajou  (CfaFcdsples)  in  exW* 
nal  qpeanace,  but  the  skull  and  teeth  are  more  like  those 
of  iVoqyBa  and  Nana. 

Natua. — Dentition  as  in  iVocyott,  but  the  upper  canines 
are  larger  and  more  strongly  compressed,  and  the  molars 
smaller.  The  facial  portion  of  the  skull  u  more  elon^rted 
andnaiTOw.  Vertebra :  C 7,  D 14,  L  6,  8 B, 0 Body 
elongated  and  rather  compressed.  Nose  prdonged  Into  a 
somewhat  upturned,  obliquely  truncated,  tnoblle  snout. 
Tdl  long,  non-preliensible,  tapering,  annulated.  These 
animals,  commonly  called  Costis  or  Ooatl-Mundis,  live  In 
small  troops  of  dght  to  twenty,  are  clilefly  arboris&l,  and 
feed  on  fiiiits,  young  birds,  eggs,  insects,  ^e.  BeceDt  re- 
searches have  reduced  the  number  of  supposed  neeles  to 
two,  N.  nariea  of  Mexico  and  Cantrd  America,  and  N.  ryifm 
of  South  America  Arom  Surinam  to  Paraguay. 

CbreobptM.— Dentition :  i  \,  c\,  p\,m\^Vi.  Molars 
with  low  flat  crowns,  very  ooscuidy  tnberculated.  E^uU 
short  and  rounded,  with  flat  upper  surfiue.  Yertebrv: 
C  7,  D 14,  L  6,  8  3,  C  ae-SS.  Clavicles  present,  but  in  a  veiy 
rudimentary  condition.  Head  broad  and  round.  Eaisshort 
Body  long  ud  mustdlne.  Umbs  short,  mi  long,  taper- 
ing, and  prehendle.  Fur  short  and  soft  Tongue  long  and 
very  extendle.  But  one  species  of  this  somewhat  aberrant 
genus  is  known,  C.  caudivolmdtu,  the  Elnki^ou,  found  in 
ue  forests  of  the  warmer  parts  of  South  and  Central  Ame- 
rica. It  is  about  the  else  at  a  Oat,  of  a  uniform  pale^  yd- 
lowish-brown  color,  noctomd  and  arboreal  in  Its  hamts, 
feeding  on  fruit,  honey,  egg^  and  small  birds  and  msm- 
mals,  and  is  of  a  tomably  gentle  disposition  and  sadly 
tamed. 
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Family  AlVORlDX. 

Fcmcd  for  the  reception  of  ono  genus,  resembling  the 
Proq/onidu  iii  the  namber  of  true  molar  (uctU.  bat  difl'ering 
In  some  cmiiial  characters,  espcciully  tliu  presence  of  an 
ftlisiihcnoid  canal,  and  in  ita  Asiatic  habitat. 

Ailuna. — Dentition:  t{,  p|,  m  ^;  total  38.  First 
lower  premolar  vary  minato  and  dccidnous.  Holars  re- 
markable for  their  great  trousveno  breodtlt,  and  the  na- 
mcroua  cusps  of  their  crowns.  Vt;rtobrsB :  0  7,  D 1 4,  LO,  8  ^, 
C  IS.  Skull  high  and  conipresscil.  Facial  portion  short. 
Ascending  ramus  of  mandible  extremely  high.  Head  round. 
Face  short  and  broad.  Ears  largo,  erect,  pninte<l.  Limt>s 
■tout,  plantigrade,  with  large  blunt  non-retractile  clawa, 
Tuil  nearly  long  as  body,  cylindrical,  clothed  with  long 
hairs.  Furlong  and  thick.  Oiie  spccieit,  ^. /u/j/nu,  the 
Fauda,  rather  larger  than  »  Cat,  found  in  the  southeast 
Himalayas,  at  heights  of  from  7,000  to  13,000  feet  above  the 
flea,  among  rockn  and  trees,  and  chiefly  feeding  on  ftaits 
ami  other  Tesetable  si)b»tuuccs.  Itit  fur  is  of  ft  remukably 
rich  reddish-brown  color,  duxkcr  below. 

Tme  molan  },  with  broad,  flat,  tabercalated  orowna. 

The  three  anterior  pri'iuolars  uf  both  jaws  rudimentary  and 
often  deciduous.  Fourth  upper  premolar  (sectorial)  with 
no  third  or  inner  root.  \o  ulispheui)i>l  cunal  (except  in 
AUuropia).  Kidneys  conglomerate.  Ooograpbical  distribu- 
tion extensive. 

Ailuropii*. — An  Intevesting  snnectant  form  connecting 
the  tme  'Bean  with  Ailurtutknd  with  several  extinct  genera. 
Dentition  :  •  |,  c  p  J,  n>  }  ;  total  40.  Premolan*  increasing 
]n  size  from  first  to  last,  and  two-rooted  except  the  flret. 
First  upper  molar  with  quadrate  crown,  broader  than  long. 
Second  largertban  the  first.  Cranium  with  zygomatic  arches 
and  sagittal  creat  immensely  do  velopod,  and  ascending  ramus 
of  mandible  very  hich,  giving  greater  space*  for  attach- 
ments of  temporal  mu-icle  than  in  any  other  existing  mem- 
ber of  the  order.  Facial  portion  short.  Bouy  palate  not 
extending  behind  the  la.it  molar  tooth.  An  alisphenoid 
cunat.   Feet  bear-like,  but  soles  more  hairy,  and  perhaps 


Pig.  121.— JiZHTppiu  mdonofaueua.    From  A.  Mllne-Edwards. 

leas  completely  plantigrade.  Fur  long  and  thick.  Tail 
very  short.  One  extremely  rare  species,  A.  mdanoUuau 
(flg.  121}  discovered  by  P^re  David  In  1869,  in  the  most 
inacccasible  mountains  of  eastcru  Tibet.  Said  to  fee(l 
principally  on  roots,  bamboos,  and  other  vegetables.  It  la  of 
the  size  of  a  small  Brown  Bear,  of  a  white  color,  with  ears, 
•pota  roand  the  eyes,  shonldeia  and  limbs  black. 

(7rjM#.— Dentition:  i  1,  «  1,  p  f,  m  *  =  42.  The  three 
anterior  premolars  above  ana  oelow  one-rooted,  rudi- 
mentary,  and  frequently  wanting.  Usually  the  first  (placed 
close  to  the  canine)  la  present,  and  after  a  considerable 
interval  the  third,  which  Is  situated  close  to  the  other 
teeth  of  the  molar  series.  The  second  is  very  rarely  present 
in  the  adult  state.  The  fourth  (upper  sectorial)  diflTers 
essentially  from  the  oorreeponding  tooth  of  other  Car- 
nivores in  wanting  the  inner  lobe  lupported  by  a  distinct 
root.  Itssectorial  characteiaareveryslightlymarked.  The 
crowns  of  both  the  true  molan  are  longer  than  broad,  with 
flattened,  tnbercnlated,  grinding  surfaces.  The  second  has 
alarge  backwacdproloDgation  or  heel.   The  lower  sectorial 


has  a  small  and  indistlLot  blade  and  greatly  developed 
tubercular  heel.  The  second  molar  Is  of  about  the  mms 
length,  but  with  a  broader  and  more  fiattenni  taberenlar 
crown.  The  third  ia  smaller.  The  milk  t«c-tli  are  compara- 
tively small,  and  shed  at  an  early  age.  Skull  more  or  \tm 
elongated.  Orbita  small  and  incomplete  WUind.  Palat« 
prolonged  considerably  behind  the  last  molar  tooth.  Verte- 
brs :  C  7,  D  14,  L  6,  S  5,  C  B-10.  Body  huivy.  Feet  broad, 
completely  plantigrade.  The  five  toes  on  each  foot  all  well- 
developod,  and  armed  with  long  compn-asod  and  moderately 
curvc<l,  no  n- retractile  claws.  Palms  and  soleanaked.  TaU 
very  short.  Ears  moderate,  erect,  rounded,  hairy.  Fur 
generally  long,  soft,  and  shaggy. 

The  Bears  aro  all  animals  of  considerable  bulk,  and  in- 
clude among  them  the  largest  members  of  the  order. 
Though  the  species  are  not  numerous,  they  aro  widely 
spread  over  the  earth's  surface  (but  absent  from  the  Etbio- 
pian  and  Australian  r^ons,  and  only  represented  by  one 
species  in  the  Neotropical  region),  and  diSbr  mnch  among 
themselves  in  their  food  and  manner  of  life.  They  are 
mostly  omnivorous  orvegetable  feeders,  and  even  tbe  Polar 
Bear,  usually  purely  carnivorous  or  piscivorous,  devoats 
graaswith  avidity  in  summer.  The  various  species  may 
be  grouped  in  the  following  seotions.  (1)  l1ialaa»areto$. 
Head  comparatively  small,  molar  teeth  small  and  narrow. 
Solea  more  covered  with  hair  than  in  the  other  aectiona. 
U.  marUimuM,  the  Polar  or  White  Bear  of  the  Arctic  regions. 
(2)  Vrttu  proper.  U.  arcUu,  the  common  Brown  Bear  of 
Europe  and  Asia,  a  very  variable  species,  to  which  V. 
tyriaau  and  Mft&eUtnw,  if  distinct,  aro  nearly  rotated ;  V. 
horribUis,  the  Grizzly  Bear,  an  American  repreaentative 
form;  U.  tibetnntu,  japonicut,  and  anrrieanuM,  the  Black 
Bears  of  the  Himalayas,  Japan,  and  North  America;  U. 
omatua,  the  Spectacled  Bear  of  the  Peruvian  Andes.  (3) 
Jleiaretot.  Head  short  and  broad.  Holar  teeth  oom]MLia- 
tivcly  broad  (but  the  length  still  exceeding  the  breaillh). 
Tougue  very  long  and  extensile.  Fur  short  and  smooth. 
U.  Kalayanua,  the  Malay  Bear  or  Sun  Boar.    See  Bear. 

Melttrnu.  This  differs  from  the  tme  Bears  in  the  flrat 
upper  incisor  being  absent  or  shed  at  a  very  early  age,  in 
the  very  small  size  of  the  other  teeth,  in  the  very  large 
extensile  Hps,  and  In  other  mjnor  characters.  The  one 
species,  if.  labiatus,  the  well-known  Sloth  Boar  of  India,  feeds 
chiefly  on  black  ants,  termites,  beetles,  fruit,  honey,  etc. 

The  great  Cave  Bear,  the  remains  of  which  aro  found  so 
abundantty  in  caves  of  Pleistocene  age  in  Europe,  was  a  tme 
UrtuM,  and  aa  much  or  more  specialized  as  any  existing 
species,  as  it  had  lost  Its  three  anterior  premolars  in  the 
adult  state,  but  in  Urnu  arvernetuU  and  older  species  fmin 
the  Pliocene  they  wero  all  rotained.  Still  more  generalised 
forms  of  Bears,  presenting  varioua  degrees  of  transition 
towards  a  common  Carnivorous  type,  are  represented  by 
tho  genera  .^rcfof&crium  from  South  America  and  Hymnaretoa 
of  Miocene  strata  of  Europe  and  Asia,  and  otheni  which  on 
not  far  removed  (at  least  in  dental  characters)  from  such 
primitive  Dog-like  types  as  Amphicj/on. 

Extinct  Casnivoba  op  Doubtitil  Pobition. 
The  discovery  of  fossil  remains  in  Eocene  and  early 
Uiocene  formations  both  in  Europe  and  North  America, 
shows  that  numerous  spccica  of  terrestrial  carnivorous 
animals  existed  upon  the  earth  during  those  periods,  which 
cannot  be  referred  to  either  of  the  sections  into  which  the 
order  has  now  become  broken  up.  Bysome  zoologists  these 
have  been  supposed  to  be  Marsupials,  or  at  least  to  show 
transitional  charactera  between  the  Didelphons  and  Mono- 
delphons  subclasses.  By  others  they  are  looked  upon  M 
belonging  altogether  to  the  latter  group,  and  as  the  com- 
mon ancestors  of  existing  Carnivores  and  Insectivorea,  oi 
perhaps  rather  as  descendants  or  relatives  of  such  common 
ancestors,  retaining  more  of  the  generalized  cbaiacten 
than  any  of  the  existing  species.  They  shade  ofi"  almost 
iiuenaibly  into  numerous  other  forms  leas  distinctly  car- 
nivorous, to  the  whole  of  which,  including  the  modem 
/niectttiora.  Cope  (to  whom  we  are  indebted  for  onr  princi< 
pal  knowledge  of  the  American  extinct  speciee)  givea  the 
name  of  BuNOTHsaiA,  those  more  Specially  related  to  the 
existing  Oarniwra  forming  the  suborder  Oreodtmta,  which 
Is  divided  into  the  five  families,  Aretoegonidm,  iHaeidm, 
Oxyrnnidx,  Awtblyetonidm,  and  Mermyehidm,  These  are  cases, 
however,  In  which  the  application  of  the  principles  of 
olassificatiou  adopted  in  the  case  of  existing  species,  of 
which  the  entire  structure  is  known,  and  which  have  be- 
come divided  into  isolated  groups  by  the  extinction  of  in- 
termediate forms,  is  really  impossible.  If  the  generally 
accepted  view  of  evolution  is  true,  and  the  extreme  modl- 
fications  pass  insensibly  into  each  other  by  minute  grada- 
tions (a  view  the  paleeontologieal  proof  of  which  becomes 
strengthened  by  every  fresh  discovery),  there  must  be 
many  of  these  extinct  forms  wbloh  cannot  be  assigned  tt 
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4«flnltal7  ohuaeteriaed  gronps.  There  ue,  howerer,  aome 
which  Rtaad  oat  prominentlj  from  the  otnen  m  formed 
«n  distloct  typdC  having  no  exact  repraentatives  at  proMnt 
tiring  da  the  earth.   Of  theae  the  beat-linoini  is  that 


Fnace),  The  posterior  mom  La  toa^cuk-.!  U-lilii'l  iliu  peaultl- 

DHtued  n^^odon,  of  which,  with  the  nearly  allied  Fftrodm^ 
taan^  ape<r\i-a  Ilevc  becu  foQiitl  Itoth.  in  Eiirop«anil  America. 
Thej  haii  tlio  full  niiiiib*t  of  fiirty-ffittr  tt-cth,  Kfuup^l  its 
the  aan&\  timtmur,  uiid  tli^i  incison,  cdtiintrj,  aTiil  fruuioki^ 
weira  Tarmi^l  apon  ttiQ  OTiltQary  QirfiLToroDa  tfi<d  as  dow 
tteb  In  th«  OiHada,  tlte  fniirtli  preiuulD.r  nbuve  dtid  the  fLmt 
tntfl  malAt  hfilciw  b«Lnc  rmiucd  iipfm  tli«  sectorial"  plan, 
but  (ho  t^cth  bl-hiiid  iTi^SC,  UiflCOiid  of  bt;il]p;  tlllicrcillaLud 
u  in  all  ei  iatiti^  Cnmiruru,  iefit..iLL>.'i1  the  ctiarucC'ora  of  Iho 
secloriul,  nud  tileo  iac-rcust^J  Lu  sirx\  t'Siiudnll^'  in  tlia  Iowqc 
jaw,  froiik  befuro  batrk wiirttB.  Tbey  llius  jiTt'sent  Home 
rvscmblancc  to  Ibu  tceLli  of  eiic}i  c&riiiivniikua  .Mursu piaU  ^ 
the  Daryiiriiim ;  biit,  us  tbe  rtafarclifa  of  Filbnl  Iieiyc 
domnnstnitod,  thuir  milk  ilL'Titiliqu  roilowa  prci^i'iply  tlio 
rule  of  GiiHtln)^  ploccntiil  hi'tLTOilniit  mniiinmlq,  and  iiiit 
thst  chanicleristiiscif  tin;  Mnra^iiiiita.  Thpy  sliow,  iimreovpr, 
HQBB  of  the  GB3(Mitl:il  criiiiiiLl  niiKltilculi'Qii'H  wbli;!) 
gqi»b  tru(!  Mun!U}iiiilB,  Tbu  4^arioii9  AincricuD  c^nilt?  (Vl^i 
iecnij  to  imvu  Uaca  n  9|H!t'iu1lzi.'il  fiiriu  i>f  this  t.vpQ,  aud  tho 
%nmjuiHO  Pravirerra  iir  Vi/noKyKtiinioii  of  Fil'fol!  fonua  ft 
com  pie  tQ  tnixiHitioa  Itetwucn  it  i^qd  tliQ  i^eerrifUe.  In 
j<rffo^5fon  pnmwrrtw,  thtj  oldest  Itnoim  Ti^rtiftry  mamnaitl, 
the  luwL-at  tj>ct'np  bi'da  qf  Im  FCtu,  'Ii  JinrttiiCiit  of 
Aianei  ^>aIlc^},  on  the  ottipr  band,  nJI  tlio  tuolars  were  tu- 
■berculat«d,  siiid  bave  bt-en  cQdipwr;)!  wilii  tbi»e  of  tba  Pro- 
cwcmur*  ftnd  also  flymntira,  Hmoiljc  tUc  /njecfiporfl.  The 
fmall  etwj  or  ilie  bruin  of  these  ear^j  fonuH  is  not.  sa  has 
beeu  BqpjMML^d,  a  Bjieciml  Mnrs^tjiinl  cli«r8Ctj;ri  but  is  com- 
mon to  the  primitive  foriitfl  of  all  groiiiifof  vurtebr^iti-s. 
Mftonyx,  frora  Uie  Eocene  of  North  America,  seemfl  to  hare 
bfwn  are^ry  Kcnemlized  form,  with  Hat  blunt  claws,  iind 
loQg  sqd  sFender  tail,  Cofw  mftkes  the  intennttng  snpires- 
tioii  that  thiamaf  have  been  in  tb$  ancc4tral  ]Ui^  of  tho 
Pilinip(HiB,  bnt  his  Htatemcnt  that  tb^  sqaphnid  ani  lllQftr 
bonr«  of  the  carpoa  w^re  diatiDct  offen  ft  decided  difficolty 
to  tho  ftocoptaniw  of  this  view. 

StiBoaDiEfc  PI^imPEDIA. 
Til 086  differ  from  the  roat  of  the  Camivora  mainly 
W  the  (itmcture  of  their  limba,  which  ard  modified  for 
aqiiatia  propreasion, — the  two  proximal  (K^menla 
beiot;  veryfiDort  and  partially  enveloped  in  the  general 
intycgument  of  the  buuy,  while  the  thinl  segment,  eape- 
dally  in  the  hinder  extremities,  ia  elongated,  expanded, 
and  webbed.  There  are  always  fire  well-developed 
dirata  on  each  limb.  Id  the  bind  limb  the  two  margi- 
nal digits  (first  and  fifth)  are  stoater  and  Mnerally 
]Mrget  than  the  othen.  The  teeth  also  diner  from 
those  of  the  more  typical  Gcamtvora.  The  in(n8ors  are 
always  fewer  than  |.  The  molar  Hries  oonioHta  gen- 
erally of  four  premolar!  and  one  molar  of  very  nniiorm 
characters,  wit)i  never  more  than  two  roots,  and  with 
eonioal,  more  or  lees  oompresaed,  pointed  crowns, 
which  may  have  acoenory  ouipe,  placed  before  or 
twhind  the  principal  one,  nut  are  never  broad  and 
tnbenralated.  The  milk  teeth  are  very  small  and  sim- 
ple, and  are  shed  or  absorbed  at  a  very  eariy  age, 


nsnany  ather  before  or  within  a  few  days  after  Inrtk. 
The  Inain  is  relatively  lar^,  the  cerebrml  hemispheros 
broad  in  proportion  to  their  len^^  and  with  nnmer- 
ona  and  complex  convolutions.   There  is  a  Tery  short 

csccuin.  Tlie  kidneys  are  divided  into  numerona  dis- 
imut  lobulM.  There  are  no  Cowper'a  glands.  Mam- 
ma; two  or  four,  abdominal.  No  clavicles.  Tail  always 
rarj'short.  Eyes  very  large  and  exposed,  witLflatcoi^ 
nea.  The  nostrils  close  by  the  daetjcUjr  of  their  wslls, 
and  are  opened  at  nill  by  muscular  action. 

The  animals  of  this  are  all  aqvatio  in  their 

moilc  of  life,  spending  the  greater  part  of  their  time 
in  the  water,  swimming  and  diving  with  great  facility, 
feeding  mainly  on  Ei^ihj  crustaceans,  and  other  marine 
iin  i  nials*  and  ptopressing  on  knd  with  difficulty.  The? 
iilwaj^s  come  on  shore,  howevor,  for  the  purpose  of 
brinping  forth  theiryoung.  ThcyarcECncrallvniarinc, 
but  they  oocaaionally  ascend  large  riveni,  and  eome  in- 
hahit  inland  seas  and  lakes,  as  the  Caspian  and  Baikal. 
Tli<  iLii^h  not  numerous  in  species,  they  are  widely  dis- 
iribiued  over  world,  but  occur  most  abuniiaittly  on 
tlic  eonsts  of  landd  situated  in  cwld  and  lemperaLe 
zones.  The  subortJcr  ia  dirisiblo  into  three  well- 
marked  families  : — the  OfariiJtr.  or  Sea  Boars,  which, 
fumi  a  traosition  frum  Lha  Fissiped  Citrvwora  to  the 
Scab;  the  TnchfHithi-^  i^ntaining  the  Walrus;  aod 
the  Phocida  or  typical  Seals. 

Fa-m^y  OTABliniE. 

When  on  lamttho  bind  fcrt  arc  tnmed  forwudi  nnder 
thu  budy,  and  aid  iu  Kiiifporiiiifr  anii  moving  the  trnnh  at 
inonliuary  quiidnipi'iia.  A  HTiialV  external  ea.r.  Tostea 
euE))t-ikd(.Hi  in  a  dijitiuctcxtemul  S{.-rotum.  SknU  with  post- 
oibiud  procesfics  tha  aliEpliciioid  canal.  Palma  and  aolea 
of  f<L-t<t  naked. 

Ofaria.— Dentition:  i  i,  c  {,  p  '-?-*;  total  34  or  99. 
First  and  «i!roml  upper  iwciayrs  amaU,  with  tbo  Rnmmita  of 
the  cromi?  divcilL'tl  by  a  def  p  transverse  grooTe  Into  an  ul- 
terior ^nd  a  pOBterlnr C119P  of  neail}'  equal  height;  tba  third 
liiTRO  and  tsTiinQ-IiWc.  Canines  large,  qonical^  pointed,  re- 
curved. MoliLra  and  preoiolara,  usnalLy  |,  of  vbi-ch  tba- 
second,  third,  ^ud  foartii  am  prcccdDd  bp  milk  teeth  shed  ■ 
fwditya after  birth ;  sometimes  (aainflg.  1£3)  a  aiith  upper 
luolur  (occaaiBuallr  developed  on  one  eido  and  not  the 
other);  all  with  similar ^^tLarBcteni, generally uniraiiic^tilar ; 
crown  modentt*,  eoiH[irf«sed,  pujHttd,  with  a  ain^Ic  prin- 
ci[va!i  cusp^  and  BomctiotcB  a  cinttnlurn,  sod  mora  or  lew 
developed  anterior  and  posterior  accessory  cnapa,  Ver^ 
TcbrsB :  C  7,  D  15,  L  6,  8  4,  C  9-10.  Head  ronndod,  Eye» 
iHrg'C.  Fiuna  of  car  email,  narrow,  and  pointed.  Xeck; 
Idrif.  STcio  of  a1[  tbo  feet  extcndcl  far  beyond  the  naila 
aiid  ends  of  the  digita,  with  a  dccply-lol>ed  margin.  The 
naita  small  and  often  quite  rudiniontary,  cepecially  thoae 


Fio.  UL— Skoll  and  Dentition  of  Obrfa  fiintoi  From  Ofay,  Avs. 
2boL  aoc,  1872,  p.  680. 

of  the  flnt  and  fifth  toes  of  both  feet ;  the  best-derelopei 
and  most  omatant  an  the  three  middle  elaws  of  the  lund 
foot,  which  aie  elongated,  eompreased,  and  carved. 

The  Otertc,  or  Eared  Seals,  oommonly  called  Sea  Bean  or 
Sea  Liona,  are  widely  dirtriboted,  espeoiallT  In  the  tem- 
perate regions  of  both  hemispheres,  thoogh  aDoent  from  Um 
ooasti  of  the  North  Atlaatlo.  As  might  he  Inferred  from 
their  power  of  walhlog  oa  all  fonza,  they  spend  more  of 
their  time  on  shore,  and  range  inland  to  neater  dlatanees, 
tlian  the  tme  Seals,  especially  at  the  breeding  time,  though 
they  are  obliged  always  to  rotnm  to  the  water  to  seek  their 
food.  They  are  gregarioasand  polygamons,  and  the  males 
are  nsnally  maeh  luger  than  the  females,  a  eireemstansa 
which  has  given  rise  to  some  of  the  oonfttsion  exisfclBg  la 
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th*  qiMlflo  detemlution  of  the  Tuiotu  memben  of  the 
genu.  Some  of  the  specie*  poflMtf,  in  addition  to  the  stiff, 
elose,  hoiiy  corering  common  to  all  the  groap,  an  exceed- 
ingly Ane,  dense,  woolly  ander  Au.  The  skins  of  these, 
when  dressed  and  depriTed  of  the  longer  harsh  oater  haits, 
eonstitate  the  "  sealskin  "  of  commerce,  so  moch  vslned  for 
wearing  apparel,  which  is  not  the  prodact  of  any  of  the 
tene  8e*ls.  The  best-known  speeiea  are  0.  tteUeri,  the 
Northeni  Sea  Lion,  the  largest  of  the  genus,  from  the  North 
Puifle,  aboat  10  feet  in  length ;  0.  jwata,  the  Southern  Sea 
Lion,  from  the  Falkland  Island  and  Patagonia ;  0.  eoHfoT' 
mimma,  from  Oalifomia,  freqaently  exhibited  alive  in  mena- 
graiea  in  Earope:  0.  urriiut,  the  oonunon  Sea  Bear  or  For 
Seal  of  Uio  North  Paeilte,  the  skins  of  which  are  imported 
in  immense  nnmben  from  the  Pi7biloff  Islands ;  0.  piuilta, 
from  the  Cape  of  Good  Hope ;  0.  forttsri  and  others,  from 
the  ooasto  of  Australia  and  Tarions  islands  scattered  over 
tlM  sontbem  hemisphere.  These  have  been  gronped 
nme  soologists  into  many  genera,  fomided  Dpooi  vety 
trivial  modiflcatiens  of  teew  rad  iknlL 

FdmUf  Tbicheceida 

In  many  characters  the  single  genua  comprising  this  fiunily 
li  intermediate  between  the  OtarUdm  and  Pkoeidm,  but  it 
has  a  completely  aberrant  dentition.  It  has  no  external 
ean,  as  in  the  Pkoeidm  ;  but  when  on  land  the  hind  feet  are 
turned  forwards  and  need  in  progression,  though  less  com- 
pletely than  in  the  OtarUdm,  The  upper  canines  are  de- 
Teloped  into  tuAs,  which  descend  a  long  distance 

below  the  lower  Jaw.  All  the  other  teeth,  including  the 
lower  caninee,  are  much  alike,  amall,  simple  and  one-rooted, 
the  molars  with  flat  crowns.  The  skuU  Is  without  poafe* 
orbital  process,  bnt  has  an  alis^enoid  canaL 

rndwcktu^  Linn. ;  OdoAsMU,  Briason  (which  some  modem 
aoolc^ists  have  revivedjc— Dentition  of  young:  <  |,  «  i,p 
and  «  |.  Many  of  these  teeth  are,  however,  lost  early  or 
remain  through  life  in  a  mdlmentary  state,  concealed  by 
the  gums.  The  teeth  which  are  nsually  deveJoped  fnne- 
tionally  are  j  I,  c-{,sl,mS;  totalis.'  Yertebraa:  C  7,DU, 
L  6i  8  4,  C  9.  Head  roond.  fiyes  rather  smalL  Huzzle 
short  and  broad,  with  on  each  side  a  group  of  long,  very 
stiff,  bristiy  wbiskeis.  The  remainder  of  the  hair  cover- 
ing very  short  and  adpreased.  Tail  very  mdimentary. 
Fore  feet  with  subeqaal  toes,  with  five  minute  flattened 
nails.  Hind  feet  with  subequal  toes,  the  fifth  slightly  the 
largest,  with  cutaneons  lobes  pixjecting  beyond  the  ends  as 
In  Otaria;  first  and  fifth  with  minute  flattened  nails; 
second,  third,  and  fourth  with  large,  elongated,  sabcom- 
pressedpointed  nails. 

The  Walrus  or  Uorse  ( T.  ntmana)  is  found  thmngbout  the 
drcnmpolar  regions,  those  of  the  North  Atlantic  and  North 
^tcific  being  considered  by  some  zoologists  as  distinct  species, 
by  others  as  local  varietiee.  It  la  gregarloos,  bnt,  owing 
to  the  destruction  by  the  sealers  for  the  sake  of  Its  tasks, 
oil,  and  hide,  it  is  for  lees  abunduit  than  formerly.  The 
use  of  the  great  tusks  (which  are  developed  in  both  sexes, 
thoagh  in  the  female  they  are  more  slender  than  in  the 
male)  appears  to  be  for  scraping  and  digging  among  the 
■and  and  shingle  for  the  mulasoa  and  erustaoeaau  whioh 
form  its  principal  suatenanee;  tiwy  arc  alao  formidable 
ireapomaof  dennoa. 

FwmUt  FBocm& 

The  true  Seals  are  the  most  completely  adjwted  for  aquado 
llfeofaU  the  Pinnipeds.  When  on  land  the  hind  limba 
are  extended  behind  them  and  take  no  part  In  prtq;re«ion, 
which  is  effected  by  a  aeries  of  Jumping  movements  pro- 
duced by  themoBcles  of  the  trunk,  in  some  species  aided  by 
the  fore  Umba  only.  Tbe  palms  and  soles  of  the  feet  are 
hairy.  There  is  no  pinna  to  the  ear,  and  no  scrotum,  the 
testes  being  abdominal.  The  upper  incisota  have  simple, 
pointed  crowns,  and  vary  in  number  in  the  different 
gronpe.  All  have  well-developed  caninee  and  |  teeth  of  the 
molar  series.  In  those  species  of  which  the  nmk  dentition 
is  known,  there  are  tiiree  milk  molars,  which  precede  the 
second,  third,  and  fourth  permanent  molars ;  the  dentition 
is  therefore  p  |,  m  fi  the  first  prem<dar  having  as  usual  no 
milk  predecessor.  The  akull  has  no  post-oibital  process 
and  no  allaphenoid  canal.  The  tax  la  stiff  and  adprMsed, 
iritfaoBt  woolly  under  tax. 

Subfamily  FhooliUB.— Incisors  I.  All  feet  with  five 
well-developed  claws.  The  toes  on  the  hind  feet  subequal, 
the  first  and  fifth  not  greatly  exceeding  the  others  in 
length,  and  with  the  intwdigital  membrane  not  extending 
berond  tbe  toee. 

fiaI«ch«rM.— Dentition :  i\,  c\,  p%,m\',  total  34.  Holus 
with  large,  simple,  conical,  recurved,  slightly  comprened 
crowns,  with  sharp  anterior  and  posterior  edges,  bnt  with- 
oot  accesBory  cusps,  except  sometunea  the  two  hinder  ones 
flf  the  lower  Jaw.  With  the  axoeption  of  the  iaat  ono  or 


)  two  in  the  upper  jaw  and  the  last  In  the  lower  Jaw  they  ar» 
aU  uuiradicnlar.    Vertebrm:  C  7,  D  15,  L  5,  8  4,  C 14. 

Ooe  species,  H.  ffrfpuM,  the  Gray  Seal  of  the  coasts  ef 
Scandinavia  and  the  British  Isles. 

P&oea.— Dental  formula  as  the  last.  Teeth  smaller  anA 
more  pointed.  Uolats  with  two  roots  (except  the  first  in 
eachjaw).  Crowns  with  accessory  cosps.  Vertebrn:  C  7, 
D  14-15,  L  5,  S  4,  C  11-14.  Head  round  and  short.  For» 
feet  short,  with  five  very  strong,  nboompressed,  slightly 
curved,  rather  sharp  claws,  iuheqiial  in  length.  On  thO' 
hind  feet  the  daws  much  narrower  and  lees  curved. 
The  qtecies  of  tbif  genus  are  widely  distributed  throughout 
the  northern  hemisphere,  and  include  P.  barbala,  th» 
Bearded  Seal ;  P.  grtaUatidiea,  the  Greenland  Seal :  P.  rite- 
Hna,  the  Common  Seal ;  and  P.  UipMla  the  Ringed  Seal  of 
the  North  Atlantic;  P.  eofpioo,  from  the  Caspian  and  Arat 
Seas;  and  P.  Mfrarieo,  &om  Lake  BaikaL  SeeSxau 

Subfkmily  StenoAynohlius.— Ineisan  |.— Uolara  two- 
rooted,  emept  the  first.  On  the  hind  feet  the  first  and  fifth 
toea  greatly  exceeding  the  otheia  in  length,  with  naila- 
rudimenta^  or  absent. 

ifmoetM.— Dentition :  i  I,  <  },  p  m  f ;  total  32.  Crown* 
of  molars  strong,  conical,  compreaeed,  hollowed  on  the  inner 
side,  with  a  stnmgly-mmEed  lobed  dngnlom,  eqieoiallj  o» 
the  inner side^andulghtly  developed aoeeesorycaqialMbtw 
and  behind.  The  first  and  last  upper  and  the  fint  lower 
molar  considerably  smaller  than  the  others.  Vertebm: 
C7,D15,L6,S!^011.  All  the  naila  of  both  fore  anff 
hind  fM  very  awl  oaA  ndiipantaiT.  One  nodes,  JL 
eiMesatw  (Palogfais  mammdmt  of  SMne  aroiOM),  thelfonfcSeai 
of  the  Kediterxanian  and  ac^aoent  pfcrti  of  the  Atlantic. 

The  other  genera  of  this  section  have  the  same  dentaf- 
formola,  but  are  dlstlngniahed  by  the  characters  of  1h* 
molar  teeth  and  tba  feet.  They  are  all  inhabitanti  of  thft 
shorea  tiS  the  aonthcnk  Iwrnispbere. 

Sl«»orhipuhm»  iOgmorMiimt,  Peters).— All  the  teeth  of  th* 
molar  series  with  tliree  distinct  pointed  cusps,  deeply  sepa- 
rated from  cadi  other;  <tf  these  the  middle  or  piindpai; 
cusp  js  largest  and  slightly  reearved:  the  other  two  (ai^ 
rior  and  posterior)  are  nearly  equal  in  slie,  and  have  their 
apices  directed  towards  the  middle  one.  Skull  much 
doDgated.  One  spedes.  8.  l^Umjpt,  the  Sea  Leopard*, 
widely  distributed  in  the  Antarctic  and  southern  tem- 
perate seas. 

Lobodo*. — Udan  with  much-compressed  dongatef 
crowns,  with  a  prindpal  recurved  cusp,  rounded  and  some- 
what bulbous  at  the  apex,  and  with  one  anterior,  and  one^ 
two,  or  three  posterior,  very  distinct  aooeseory  cusps.  Ono^ 
species,  L.  earemopkaga, 

Lepionfx. — Molars  small,  with  simple  nboompresaed^ 
conical  crowns,  with  a  broad  cingolum,  but  no  dlstinofc 
accessory  cusps.   L.  wdddlii, 

OsmofmijkMa.— All  the  teeth  very  noall ;  those  of  t^ 
moUf  aeries  with  pointed  recurved  orowna,  and  small  poa- 
terioT  and  still  lesa  devdeped  anterior  aooeasory  oosii*. 
Orbits  very  large.  Nails  quite  rudimentary  on  fhint  and* 
absent  on  hind  feet.  The  skull  bears  a  oonslderable  reeun- 
blanee  to  that  of  the  members  of  the  next  anUhmUy*. 
towards  which  it  may  turn,  a  trandUon.  There  la  fli» 
spedes,  0.  roMii,  of  which  very  lltUe  Is  known. 

Subfkmily  Cystopborlim— Incisors  f.  Teeth  of  mdar 
seriea  generally  one-rooted.  Nose  of  males  with  an  ap- 
pendage oi^ble  of  being  inflated.  First  and  fifth  toea  oT 
bind  feet  greatl^  exeeedlng  the  others  In  length,  with  ^o- 
longed  entaneotu  lobe%  and  rudimentary  or  no  nalli. 

£V*foplkora.— Dentition:  i  \,e\,p%,  m  \',  total  30.  The- 
last  molar  haa  generally  two  dirtinn  roots.  Beneath  the 
skin  over  the  uce  of  the  mde,  and  connected  with  the 
nostrils,  is  a  sack  capable  of  inflatloii,  when  it  forms  a  kind 
of  hood  covering  the  upper  part  of  the  head.  Nails  preaent) 
though  small  on  the  hind  feet.  C  erittaia,  the  Hooded  or 
Bladder-Nose  Seal  of  the  Polar  Seas. 

ifaeror&tiHts.— Dentitltm  as  the  last,  bnt  molan  of  dmider 
character,  and  all  ooe-rooted.  All  the  teeth,  except  the. 
canines,  very  small  relatively  to  the  atae  of  the  anlmaL 
Hind  feet  without  nails.  Yertebne :  C  7,  D  15.  L  6,  8  4.  a 
11.  Nose  of  adult  male  produced  Into  a  short  tubular  pro- 
boscis, ordinarily  flaodd,  bat  capable  of  dilatation  and' 
elongation  under  exdtemoit.  OtM  ^edes,  JL  Issalaa,  the- 
Elephant  Seal,  or  "Sea  Elci^iant"  of  tho  whaleca,  tha- 
largest  of  the  whole  Cunlly,  attaining  the  length  of  nearly 
20  feet.  Formerly  abundant  In  the  AntamtioBea^  and  daa. 
found  on  ^e  ooaat  of  Cdifavnin. 

ExTHroT  Puwirma. 

Bemalna  of  animals  of  this  gronp  have  been  fboad  Inr 
late  Miocene  and  Pliocene  strata  in  Europe  and  America, 
the  most  abundant  and  best  preserved  being  those  of  th» 
Antwerp  Crags,  the  luldect  of  a  recent  lUnateated  mono- 
graph by  Van  Beneden.  Nothing  haa,  however,  vH  bee* 
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diaeorered  which  throws  uij  light  opon  the  origin  of  the 
group,  u  all  the  extinct  fomu  at  present  known  eome 
within  the  definition  of  the  existing  fiuniUea;  and,  tiioogh 
annectant  forma  between  these  occur,  there  are  aa  yet  no 
transitiona  to  a  more  generalized  type  of  mammal.  Indeed, 
all  those  of  which  the  characters  ore  beet  known  belong  to 
the  completely  developed  Phocine  or  Trichechine,  not  to 
the  Otarino,  type.  The  atfueture  of  the  Pinnipeds  ia  so 
vletriy  a  modifloation  of  that  of  the  terrestrial  Cimivorea, 
«^eolaUy  of  the  Aretold  type,  that  it  ia  diffloolt  to  imagine 
foM  they  oan  have  bad  any  other  origin  bat  tme  in  eraomon 
with  that  group;  bat  the  SBparation  most hava taken  pkoe 
ewly  In  the  Teztlazy  epoch,  if  not  beCote. 


BOiHograpltii  i 


T.  A.  Allen,  Altov  4r  JAftt  JflMi- 


OaDEB  PRIMATES. 

This  order  in  the  syBtem  of  linnaeus  indndes  Man, 
all  the  Monkey  the  Lemon,  and  the  Bats. 
oommon  oonsent  of  all  sook^sts  the  last-named  ani- 
mals hav«  been  removed  into  %  distinet  order.  With 
regard  to  the  assodatiop  of  the  <^«s,  there  has  been, 
ana  stUl  is,  mnch  difference  of  opinion. 

That  all  the  Monkevs,  firom  the  highest  Anthropoid 
Apes  to  the  lowest  Marmoeets,  fbim  a  natural  and 
tolerably  homogeneous  gronp^seems  never  to  have  been 
questioned ;  but  whether  the  Lemurs  on  the  one  hand 
and  Man  on  the  other  should  be  unitod  vith  them  in 
the  same  order  are  points  of  oontroversy.  With  regard 
to  the  first,  the  question  has  already  been  referred  to 
in  the  article  Lemur,  in  which  an  aooount  has  been 
given  of  the  characters  and  the  prinapal  modifications 
of  ths  t?pe.  If,  in  aooordanoe  with  the  traditional 
views  of ,  zoologists,  th^  are  still  considered  to  be 
members  of  the  order  Pnmaiay  they  must  form  a  suh- 
cvder  apart  from  all'the  others,  with  which  they  have 
really  very  little  in  oommon  except  the  opposable 
hallux  <^  ths  hind  foot,  a  character  also  met  with  in 
the  Opossums,  and  which  is  therefore  very  sec- 
ondary importance. 

The  history  of  all  the  various  forms  of  true  Mon- 
keys is  verv  folly  given  in  the  article  Atk.  llie 
position  of  Man  alone  remains  to  be  considered.  In 
the  Syttema  Naturce  of  linnseus  he  was  separated 
only  generically  from  the  Apes,  but  in  the  next  great 
work  which  exerdsed  a  widespread  influence  over  the 
pn>g[rea8  of  zoological  soienoe,  the  Riane  Anmud  of 
Oavier,  he  forms  a  distinct  ordw  under  the  name  of 
Btmanoy  the  Monkeys  and  Lemurs  being  associated  to- 
gether as  Quadrumana.  This  has  been  the  prevailing 
arrangement  in  the  zoological  systems  of  the  present 
oentnry.  though  in  the  classification  of  Owen  his  podtion 
is  still  farther  removed  from  that  of  the  Monkeys,  aa  in 
it  the  genus  Homo  forms  one  of  the  four  primary  divi- 
aons  or  subclasses  of  the  MamTnalia,  ouled  Asr^ken- 
tephala^ho  Quadrumana  being  united  with  the  Car- 
mvora,  Uhfftuata^and  others  in  another  division  called 
Oyrtncqjhala.  On  the  other  hand  the  tendency  of 
most  modern  eystematista^or  reasons  which  have  been 
folly  stated  by  Professor  Huxley,*  is  to  revert  towards 
the  Idmuean  position.  Gonsideiine  solely  the  facts  of 
Man's  bodify  8tructoxe,^it  can  be  clearly  demonstrated 
that  the  points  in  which  he  differs  irom  the  most 
nearly  resembling  Ape  are  not  of  greater  importance 
ftao  thorn  by  which  that  Ape  differs  from  o^er  uni- 
Torsally  acknowledged  members  of  the  group;  and 
thraefore,  in  any  natural  system,  if  Man  is  to  be  made 
a  subject  of  zoological  classification  uoon  the  same 
principles  as  those  applied  elsewhfTe,  he  must  be  in- 
cluded in  the  order  which  comprises  the  Monkeys. 
We  say  upon  the  same  i>rindples  as  are  applied  else- 
where, as  zoological  olasaifiuation  has  never  taken  into 
oonnderadon  the  Bsyohologioal  oharaotezistios  which 
diirti"g"'f**  the  Bumeots  of  its  inveBtagationg,  but  only 
thflir  tang^le  and  ^lynoal  structure,  otherwise  ouUess 

1  JfiM^s  iYsea    JfiilHn,  un,  and  .AMoCpaMqr  nr^^ 
ItJL  Sea  also  the  more  leoent  Inveadiaaona  ttf  Bnoa  Into  the 
Mmpanttve  ■traotnra  of  Kan  and  the  higher  Apaa,  paUtahed 
Moauy  In  Uie  AvM  (f jisOr^MbV'a 


confusion  would  result,  at  all  events  with  our  very  im< 
perfect  knowledge  of  animal  psychology.  The  essen- 
tial attributes  which  distinguish  Man,  and  give  him  a 
perfectly  isolated  position  among  living  creatures,  are 
not  to  M  found  in  his  bodily  staucture,  and  therefore 
should  either  be  left  entirely  out  of  oonsidaation  or 
have  such  weight  raven  to  ^em  as  Wtiuld  remove  him 
completely  out  of  the  renon  of  zoological  classification. 
To  profess  to  classiQr  Man  as  if  he  were  one  of  the 
animals,  as  in  all  points  of  the  structure  and  functions 
of  his  organs  he  undoubtedly  is,  to  place  him  m  ths 
class  Mammalia,  and  then  to  allow  other  considerap 
tdons  to  influence  the  judgment  as  to  the  particular 
position  he  should  oooupv  m  the  dass,  is  most  illogk»L 
Man,  therefore,  considered  from  a  soological  point 
of  view,  must  be  included  in  the  order  Pranatet,  even 
if  the  Lemurs  are  removed  from  it,  as  his  structural 
affinities  mth  Uie  Monkeys  are  far  closer  than  are  those 
of  the  so-called  "Half^Apea"  Wd  may,  without 
treading  upon  debatable  ground,  go  farther,  and  asy 
that  the  dinerenoes  between  Man  and  the  Anthropcoa 
Apes  are  really  not  so  marked  as  those  which  separate 
the  latter  from  the  American  Monkeys.  Perhaps  ths 
best  exposition  of  the  facts  relating  to  the  present  con- 
dition of  the  order  will  be  a  division  into  five  sections, 
which  may  be  considered  as  families,  of  course  without 
intending  to  imply  that  they  are  exactly  equivalent,  or 
that  the  mtervaJs  which  separate  them  are  of  predsely 
the  same  importanoe,  but  that  tbey  are  five  distinct 
groups,  aU  branches  from  a  common  stem,  and  uncon- 
nected in  the  present  condition  of  nature  by  any  inter- 
mediate  forms.  These  are— (1)  Mommiaix,  conttun- 
in^  Man  alone :  (2)  Saniida,  oontaining  the  four  genera 
or  Man-like  Apes:  Trooloat/tes,  GonSa^  Siraia,  and 
£^hbate»;  {Z)Ca^vopithecid(Bt  oontaining  aH  the  re- 
maining Old-world  Monkejv ;  (4)  Ct^ndce,  oontuning 
the  American  Monkevs  having  three  true  molar  teeth 
on  each  ride  of  each  Jaw;  and  (5)  JSapalidce,  tha 
American  MonkiQV  with  two  molar  teeth,  or  M«mo- 
sets. 

The  distinctions  between  ffomintda  and  SimiidcB, 
of  which  alone  we  have  to  treat  at  present,  aa  the 
characters  at  the  othor  ftmilies  are  given  in  the  article 
An,  are  chiefly  reladve,  bung  peater  rize  of  biwn 
and  of  brun-oase  as  compared  with  the  &Gial  pcntion 
of  the  skull,  smaller  development  of  the  canine  teeth 
of  the  males,  more  oomnleta  adaptation  the  struo- 
ture  of  the  vertebral  column  to  the  vertical  porition, 
greater  length  of  the  lower  as  compared  with  the  upper 
extremities,  and  greater  length  of^  hallux  or  great  toe, 
with  almost  complete  absence  of  the  power  of  bringing 
it  in  opposition  to  the  other  four  toes.  The  last  and 
the  small  uze  of  the  canine  teeth  are  perhaps  the  most 
marked  and  earily  defined  distinctions  that  oan  ba 
drawn  between  the  two  groups. 

Man  is  universally  admitted  to  form  a  single  genus, 
Homo  of  LinnsBus,  but  a  question  of  conmderabie  tm- 
pprtanoe  in  treating  of  him  from  a  lodogioal  point  of 
view,  and  one  whiw  has  been  a  suttlect  of  much  oon- 
troversy, is  whether  all  men  should  be  considered  as 
belonging  to  one  or  to  several  species.  This  .question 
is  perhaps  of  lees  importance  now  than  former^,  when 
those  who  maintained  a  plurality  of  spedes  associated 
with  the  hypothesis  plurality  of  origin.  One  of  the 
strongest  arguments  agunst  the  view  that  the  various 
races  of  Man  represent  more  than  one  species  is  that 
none  of  those  who  have  maintained  it  have  been  able 
to  agree  as  to  how  many  distinct  apow&o  modifications 
can  oe  defined,  almost  every  number  from  three  to 
twenty  or  more  having  been  advoo^ed  by  di^ent 
authors.  If  the  distinguishing  charaoters  of  the  so- 
called  species  had  been  so  marked,  there  could  not  be 
such  a  remarkaUe  diveisi^  of.opini(m  nppD  Ihem, 
Agun,  the  two  facts — (1)  that,  however  different  tha 
extremes  of  any  two  raoes  may  be  in  appearanoe  (uid 
it  must  be  admitted  that,  as  advooatea  hy  many  poly- 
genists,  tha  diffarenoes  ure  greater  than  many  mdoh 
are  oonridered  spedfio  among  other  uiimalsjt  amy 
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intamediato  gradation  can  be  foond  tiiroaeh  vliich  die 
one  paaHB  into  the  other,  and  ^2)  that  aU  races  are 
fertile  inter  *e— are  quite  coneloaiTe  in  favor  of  oonsid- 
ciring  Man  aa  representing  a  angle  Bpecies  in  the  or- 
dinu;/  team  in  which  the  word  ia  now  used,  and  of 
treating  of  aU  hia  Tariooa  modifications  as  varieties  or 
noes. 

The  great  problem  at  the  root  of  all  zoolosy,  the  dia- 
eovei^ of  a  natural claadfioation  which  shaUbe an  ex- 
ptesBion  of  our  knowledge  of  Uie  real  relationship  or 
flonaangtuni^  of  different  finma,  is  also  appUoaUe  to 
the  sti^  of  the  races  of  Man.  When  we  can  satis- 
ftotonly  prove  that  anv  two  of  the  known  groups  of 
mankind  are  descended  from  the  same  common  stock, 
a  ^(Hnt  is  gained.  The  more  such  points  we  have  ao- 
qnixed  the  more  nearly  shall  we  be  able  to  picture  to 
ounelves,  not  only  the  present,  but  the  past  distribntion 
of  the  races  of  Man  upon  the  earthy  and  the  mode  and 
order  in  which  they  have  been  denved  firom  one  an- 
other. But  the  difficulties  in  the  way  of  applying 
loological  principles  to  the  dassi&Ktion  of  Man  are 
vastly  greater  than  in  the  case  of  most  animals.  When 
groups  of  animals  become  so  far  differentiated  from 
each  otheras  to  represent  separate  nrnciee,  th^  remun 
isolated ;  th^  may  break  up  into  further  subdiviaona 
— ^in  fact  it  is  omy  by  fiirther  subdivision  that  new 
■peraes  can  be  formed ;  but  it  ia  of  the  very  essence  of 
spedes,  as  now  univeisally  understood  by  naturalists, 
that  they  cannot  reoombine,  and  so  give  rise  to  new 
fonns.  With  the  varieties  of  Man  it  is  otherwise. 
They  have  never  so  far  separated  as  to  answer  to  the 
physiological  definition  of  species.  All  races,  as  said 
above,  are  fertile  with  one  another,  though  perhaps  m 
different  deereea.  Hence  new  varieties  have  constantly 
been  formed,  not  only  by  the  segmentation  of  portions 
of  one  of  the  old  stocks,  but  also  by  various  oombina- 
tiona  of  those  already  eatabliahecL 

Without  entoing  mto  the  diffieolt-  question  of  the 
method  of  Man's  first  appearance  upon  the  world,  we 
must  assume  for  it  vast  antiquity, — at  all  events  as 
measured  by  any  historical  standard.  Of  this  there  ifa 
now  ample  proof.  Daring  the  long  time  he  existed  in 
a  savage  state — a  time  compared  to  which  the  dawn  of 
our  historical  period  is  aa  yesterday — he  was  influenced 
by  the  operation  of  those  natural  laws  which  have 
produoed  the  variations  seen  in  other  regions  of  organic 
nature.  The  first  Men  may  very  probably  have  Deen 
all  alike ;  but,  when  spread  over  the  face  of  the  earth, 
and  become  subject  to  all  kinds  of  diverse  external 
conditions,— dimate,  food,  competition  with  memben 
of  his  own  spedes  or  with  wild  animals,— radal  differ^ 
enoes  began  slowly  to  be  developed  through  the  potency 
of  various  kinds  of  selection  acting  upon  the  slight 
Tariationa  which  appeared  in  individuala  in  obedience 
to  the  tendency  planted  in  all  living  things.  These 
^fferenoes  manifested  themselvee  externally  in  the 
oolor  of  the  skin,  the  oolor,  quality,  and  distribution 
of  the  hair,  the  form  of  the  head  and  features,  and 
Uie  proporUou  (tf  the  limbs,  aa  well  as  in  the  gmeral 
stature. 

Geographical  position  must  have  been  one  of  the 
main  elements  in  determining  the  formation  and  per- 
manence of  races.  Groups  of  Men  isolated  from  their 
fellows  for  lon^  periods,  such  ai  those  living  on  small 
islands,  to  which  their  ancestcns  may  have  oeen  aod- 
dwtally  drifted,  would  naturally,  in  conise  of  time, 
denlop  a  new  type  of  features,  of  skull,  of  oomplexion, 
or  hmr.  A  slight  set  in  one  direotion,  in  any  of  these 
characters,  would  constantly  tend  to  intensify  itself, 
and  so  new  races  would  be  formed.  In  the  same  way, 
different  iatdlectual  or  moral  qualities  would  be  gradu- 
ally developed  or  transmitted  in  different  groups  of 
Men.  The  longer  a  face  thus  formed  remained  iso- 
lated, the  more  strongly  impressed  and  the  more  per^ 
imanent  woold  its  ohaiacteristios  become,  and  less  liable 
to  be  changed  or  lost  when  the  surrounding  droum- 
stanoes  were  altered,  or  under  a  moderate  amount  of 
lDt«nitixtui«  from  other  raoet— the  mtM  "traa'*  in 


fact,  would  It  be.  On  the  other  hand,  cn  large  conti- 
nental tracts,  where  no  mountain  ranges  <a  other  na^ 
ural  baniem  form  obstades  to  free  interoourse  between 
tribe  and  tribe,  there  would  alw^  be  a  tendency  to- 
wards uniformity,  from  the  amalgamation  of  races 
brought  into  dose  relation  bv  war  or  by  oommeroe. 
Smulerorfeebler  races  would  be  destroyed  or  absorbed 
1^  others  impelled  by  superabundant  population  or 
other  causes  to  spread  beyond  their  ori^nal  limits ;  or 
sometimes  the  conquering  race  would  itself  disappear 
by  absorpticm  into  the  conqiured. 

Thus,  for  untold  a^,  the  history  of  Man  has  pre- 
sented a  shifting,  kaleidoscopic  scene ;  new  races  grad- 
ually becoming  difierentiated  out  of  the  old  elemental 
and,  aiter  dwelling  a  while  upon  the  earth,  dtber  be- 
coming suddenly  annibilated  or  gradually  mergtd  into 
new  oomtunations ;  a  oonstant  deetmction  and  reoon- 
struotion;  'a  oonstant  tenden<7  to  separation  and  differ^ 
entiation,  and  a  tendency  to  combine  agun  into  a  com- 
mon uniformity— the  two  tendencies  acting  against  and 
modi^og  each  other.  The  history  of  these  processes 
in  former  times,  except  in  so  far  as  they  m^  be  in- 
ferred from  the  present  state  of  things,  is  a  difficult 
study,  owing  to  tne  scarcity  of  evidence.  If  we  had 
any  approach  to  a  complete  pakeontological  record,  the 
history  of  Man  could  be  reconstructed ;  but  nothing  of 
the  kind  is  forthcoming.  Evidenpe  oi  the  anatomical 
characters  of  Man,  as  ne  lived  on  the  earth  during  the 
time  when  the  most  striking  racial  characteristics  were 
being  developed,  during  the  long  ante-historic  period 
in  which  the  Negro,  the  Mongolian,  ^d  the  Canca^an 
were  being  gradually  fashioned  into  their  respective 
types,  is  entirely  wanting,  or  if  any  exists  it  is  at  present 
safely  buried  in  the  earth,  perhaps  to  be  revealed  at 
some  unexpected  time  and  in  some  unforeseen  manner. 
Even  the  materials  from  which  a  history  of  the  modi- 
fications of  the  human  spedee  as  known  to  our  gen- 
eration must  be  cotwUiu^  are  rapidly  passing  away, 
as  the  age  in  which  we  live  is  an  a^e  in  which, 
in  a  far  greater  degree  than  any  previous  one,  the 
destruction  of  races,  both  by  umihilation  Mid  tAh 
sorption,  is  ^oing  on.  Owing  to  the  rapid  extoi- 
sioDB  of  mantime  discovery  and  commerce,  changes 
such  as  have  never  been  witnessed  before  are  now 
takiofi;  place  in  the  ethnology  of  the  world,  changes 
especially  affecting  the  island  populations  among  which, 
more  than  elsewhere,  the  solution  of  maiiy  of  these 
problems  may  be  looked  for.  The  subject  is,  however, 
attracting  the  attention  of  observers  of  all  countries  to 
a  greater  decree  Uian  it  ever  has  before,  with  the  usual 
r»alt  of  bnn^ng  distinst  upon,  and  dissattrikctioa 
with,  the  old  systems,  without  as  yet  establishing  any- 
thing in  their  place  which  meets  with  universal  accept* 
anoe.  The  difficulty  of  finding  distinctive  characters 
capable  of  strict  dennitimi  by  which  races  or  groups 
may  be  differentiated  may  be  inferred  from  what  has 
been  sud  above.  It  is  rather  by  the  preponderance  of 
certain  characters  in  a  large  number  of  members  of  a 
group  than  by  the  exdusive  br  even  oonstant  poasession 
of  these  characters  in  each  of  its  members  that  the 
group  must  be  distinguished.  Hence,  in  all  cases  in 
which  the  characters  can  be  expressed  by  the  numerical 
method,  as  in  the  dimendons  and  proportions  of  dif- 
ferent parts  of  the  body,  averues  are  now  largely  used 
by  anthropologists.  Provided  the  data  upon  whieh 
these  averages  are  based  have  been  obtained  from  a 
Buffident  number  of  individuals,  they  can  be  abscduldj 
relied  upon  to  express  the  prevuling  or  most  chaiao- 
teristic  development  of  each  particular  feature  in  any 
group,  and  permit  satisfactory  comparisons  betweoi 
tne  conditions  of  that  feature  in  different  groups. 
Great  progress  is  now  being  made  in  perfecting  the 
methods  or  investigation  of  radal  ohaiacteriatics,  and 
aa  we  are  beginning  to  learn  what  lines  of  research  are 
profitable  and  what  are  barren,  we  may  hope  tfai^  the 
time  is  not  &r  distant  when  we  m^  get  some  dear  in- 
sight into  the  knowledge  of  the  natural  daawfication 
and  relationships  of  the  races  of  Hut.      (w.  n.  r.) 
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UAMMOl^,  A  name  commoQly  gtren  to  one  of  the 
numerom. extinct  foima  of  Elephant,  Elephcu  primi- 
gmiut  of  Blumenbach  and  most  subsequent  authors.' 
Probably  no  animal  which  has  not  survived  to  the 
historic  i>eriod  has  left  such  abundant  and  well-pie- 
KTved  evidence  of  its  former  existence.  The  discovery 
of  immense  numbers,  not  only,  as  in  the  case  of  most 
extinet  creatures,  in  the  form  of  fragmentary  bones 
and  teeth,  but  often  as  more  or  leas  entire  carcases,  or 
"mummies"  as  they  maybe  called,  with  the  flesh, 
ddn,  and  hur  m  ntu.  in  the  &ozen  soil  of  the  tundras 
of  northern  Siberia,  has  for  a  long  time  given  greac 
interest  to  the  speises,  and  been  the  cause  of  many 
Iwendary  stories  among  the  natives  of  the  lands  in 
which  ^ey  occur.  Among  these  one  of  the  most^re- 
Tuling  is  that  the  Mammoth  was,  or  still  is,  an  animal 
which  passes  its  life  habituaUy  in  burrows  below  tfae 
forface  of  the  ground,  and  which  immediate  dira  if 
ly  any  obanoe  it  comes  into  the  upper  air. 


nHom 

The  general  charaoteiistios  of  the  animals  of  tlie 
order  Frobotcidta^  to  which  the  Mammoth  belong^ 
are  given  in  the  article  Mammalia  (p.  428).  Its  po- 
sition is  also  there  indicated  as  a  member  of  the  most 
highly  snedalized  section  of  the  group  of  Elephants, 
that  called  Falooaer  EueUphas,  which  also  contains 
the  modem  Au&tjc  species.  Of  the  whole  group  it  is 
in  many  respects,  as  m  the  sise  and  form  of  the  tusks, 
and  especially  tfajB  charaotaB  of  the  vaxAai  teeth,  the 
fitrthest  ranoved  from  the  piinutive  Mastodon-like 
type,  while  its  nearest  surviving  relative,  JS.  tntfibnf, 
has  retained  the  slightly  mora  f^neralized  charactem 
of  the  Mammoth's  contemporanes  of  more  southera 
climes,  E.  coluTtibi  of  America,  and  E.  armeniaciu  of 
the  Old  World,  if,  indeed,  it  can  be  spedfically  distin- 
guished from  them. 

The  tusks  or  upper  indsor  teeth  were  doubtless  pres- 
ent in  both  sexes,  but  probably  of  smaller  sise  in  the  fe- 
male. In  the  adult  mates  they  often  attuned  the  length 
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of  from  9  to  10  feet  measured  along  the  outer  curve. 
Upon  leaving  the  head  they  were  dirouted  at  first  down- 
wards and  outwards,  then  upwards  and  finally  inwards 
at  the  tips  and  generally  with  a  tendency  to  a  spiral 
tana  not  seen  in  other  apedes  of  Elephant  Difiennt 
■penmens.  however,  present  great  vari^ons  in  curve, 
from  nearjbr  stnught  to  an  ^ost  complete  circle. 

It  is  chiefly  by  the  characters  of  the  molar  teeth  that 
the  various  extinct  modifications  of  the  Elephant  type 
are  distinguished.  Those  of  the  Mammoth  (see  fig.  2) 
differ  from  the  corresponding  organs  of  allied  species 
in  (1)  great  breadth  of  the  crown  as  compared  with  the 
length,  (2)  the  narrownesa  and  crowding  or  close  ap- 
proximation of  the  ridges,  (3)  the  thinness  of  the 
enamel^  and  its  straightness,  parallelism,  and  absence 
of  ''crimping"  as  seen  on  the  worn  sto'&ce,  or  in  a 
norizontal  section  of  the  tooth.  The  molars,  as  in 
other  Elephants,  ara  six  in  number  on  eadi  side  above 
and  below,  succeeding  each  other  from  before  track- 
wards.   Of  these  Dr.  Falconer  gave  the  prevailing 

noge-fonnuht"  (or  number  of  ctmaplete  enamdled 
ndgas  in  each  tooth)  as  4,  8,  12, 12,  16,  24,  as  in  K 

_'Thc  word  Uammotb  wM  Introdaced  'Into  the  langoagei  of 
weileni  Europo  about  two  oentaries  ago  from  the  Russian,  *niJ 
fti  Uioucht  by  PsUm  and  NordetukUUdto  be  of  Tartar  origin,  but 
©therm,  m  wltnn.  StraUenbutB,  and  Howorth  have  endeavored 
toprore  that  U  U  a  corrupUon  of  Uw  Arabic  word  Bdtemath,  or 
beaat. 


indiciu.  Dr.  Leith  Atfams,  wooing  from  more 
abunduit  materials,  has  shown  that  ue  number  of 
ridges  of  each  tooUi,  especially  those  at  the  posterior 
endof  Hhe  series,  is  supject  to  veiy  great  individual 
variation,  ranging  in  eadi  tooth  of  the  series  wiUiia 
the  folloving  Omits:  3  to  4,  6  to  9,  9  to  12, 9  to  15, 14 
to  16,  18  to  27,— exduding  die  small  plates  caUed 


Fio.  2.— Orlndlog  Surftoe  of  Upper  Molar  Tooth  of  tiM  w*— — 
{EtaflmmimlgmlM),  From  Owea.     eamom;  4 ^Uattes; 
«,enamd. 

"talons"  at  each  end  of  the  tooth.  Besides  these 
variations  in  the  number  of  ridges  or  plates  of  which 
each  tooth  is  composed,  the  tniokoeBS  of  the  enamd 
varies  so  itiuch  as  to  have  given  rise  to  a  distincti<m 
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lMtweeDft"t]uck-pUted'*»nd«"dun-pUted''TKriatyJwottld  be  the  case  If  the  curutsca  hwl  been  wuhed 


— the  Utter  bong  most  preTaleot  among  the  speoimeitB 
from  the  AroUo  re^oiu,  and  most  distinotiTel;  oharao- 
4erisUo  of  the  speoiea  Prom  the  specimeiii  with  thick 
enamel  plates  the  tnuintion  to  the  otJier  species  or 
Tarieties  mentioned  above,  including  £.  mdieui,  is 
-almost  imperoeptible. 

The  bones  or  the  sketeton  eeneraUy  more  resemUe 
those  of  the  Indian  fiUephut  than  of  any  other  knom 
•pedes,  but  the  skull  differs,  in  the  narrower  summit, 
narrower  temporal  fossae,  and  more  prolonged  iodmre 
«heaths  required  to  support  the  roots  of  the  enormous 
todu.  Among  the  external  oharaoters  hj  which  the 
Mammoth  was  distinguished  from  either  of  the  exist- 
4ng  species  of  Elephant  was  the  dense  clothing,  not 
omr  of  long  coarse  outer  hair,  but  ^so  of  dose 
lu^er  woolly  hwr,  of  a  reddish-brown  oolor,^  evi- 
dently in  aoaptation  to  the  ootder  climate  which  it 
inhabited.  This  character,  for  a  knowled^  of  whioh 
'we  arc  indebted  to  the  well-preserred  remauis  found  in 
northern  Siberia,  is  aJao  zepresentad  in  the  rude  but 
.^phie  drawiius  of  prehistcmo  sga^  finind  in  eavems 
VI  the  south  or  France.'  In  mm  di&rent  indiTiduals 
Taxied  oonuder&Uy,  but  the  aven^  hoght  does  not 
appear  to  have  exceeded  that  of  eUber  of  the  existing 
^;iedes  (tf  £lephant. 

"Rm  jgeomphieal  range  of  the  Mammoth  was  very 
extensive.  There  is  scarcely  a  county  in  England  in 
which  some  of  its  remains  have  pot  been  found  either 
in  alluvial  deposits  of  gravel  or  in  caverns,  and  num- 
bers of  its  teeth  are  m>m  time  to  time  dredeed  up 
irom  the  bottom  of  the  sea  by  the  fishermen  who  ply 
their  trade  in  the  German  Ocean,  having  been  washed 
«nt  of  the  water-worn  di&  of  the  eastern  counties  of 
fin^uid.  In  Soothuidaiid  Ireland  its  remuns  are  less 
«bmidant,  but  they  have  been  found  in  vast  numbers 
4t  various  localities  throughout  the  greater  part  of 
central  Europe  (as  far  south  as  Santander  in  Spain 
4aid  Rome),  northern  Asia,  and  the  northern  part  of 
the  Amerioiui  oonlineDt,  thou^  the  exact  distribution 
•of  the  Mammoth  in  the  New  world  is  still  a  qnestion 
of  debate.  It  has  not  hitherto  been  met  with  in  any 
fwrt  of  Scandinavia  or  f^nland. 

In  point  of  time,  the  Mammoth  belongs  exdusively 
to  the  post-Tertiaiy  or  Pleistocene  epoch  of  ^logists, 
And  it  wsa  undoubtedly  contemporaneous  with  man  in 
France,  and  probab^  elsewhere.  There  is  evidence  to 
show  tm4  itensted  m  Britain  before^  diuipg,  and  afler 
the  gbdu  p^od. 

ABj  befim  indicated,  it  is  in  ihe  northern  part  of 
IKbena  that  its  remains  have  been  found  in  the  greatest 
•bandanoe,  and  in  quite  exceptional  conditions  of  pre- 
servation. For  a  very  long  period  there  has  been  from 
that  r^on  a  regular  export  of  Mammoth  ivory  in  a 
«tate  nt  for  commerdal  purposes,  both  eastward  to 
China  and  westward  to  Europe.  In  the  middle  of  the 
10th  century  an  active  trade  was  carried  on  at  Khiva 
in  fossil  ivory,  which  was  fashioned  into  combe,  vases, 
«nd  other  objects,  as  related  by  Abti  'I  Kfi^m,  an  Arab 
-writer  of  that  period.  Middendorff  redioned  that  the 
number  of  tusu  which  have  yeariy  come  into  the  mar- 
"ket  during  the  last  two  centuries  hag  been  at  least  a 
hundred  piuia,  and  NordenskiSld  from  personal  obser- 
vation considers  this  calculation  as  probably  rather  too 
low  than  too  high.  They  are  found  at  all  suitable 
places  along  the  whole  Hue  of  the  shore  between  the 
mouth  of  the  Obi  and  Behring's  Straits,  and  the  farther 
Qorth  the  more  numerous  do  they  become,  the  islands 
■of  New  Siberia  being  now  one  of  the  most  favorite 
•collecting  localitie&  The  soil  of  Bear  Islands  and  of 
liachofflslands  is  said  to  consist  only  of  sand  and  ice 
with  such  quantities  of  Mammoth  bones  as  almost  to 
-oompoee  its  chief  substance.  The  remuns  are  not 
only  found  around  the  mouths  of  the  great  rivers,  as 

)  ThebMt-knoiraofUiMalfltheMchliuiDiKHiaiKntlimoftluk 
ftond  In  the  cave  of  Ia  Hadelalne  In  tne  Dordogne,  llgand  in 
Oulrty  and  IafM'i  BtUqmm  AtpiibutUm,  mod  in  many'  ottier  works 
tieaiias  on  the  oltbe  aaUquity  of  man. 


down  &om  more  southern  localities  in  the  interior  of 
the  continent,  but  are  imbedded  in  the  frozen  soil  in 
such  cironmstanoes  is  to  indicate  that  the  animals  had 
lived  not  far  from  the  localities  in  which  they  are  now 
found,  and  they  are  exposed  either  by  the  melting  of 
the  ice  in  unusually  warm  summers  or  by  the  washing 
flway  of  the  sea  clius  or  river  banks  by  storms  or  floods. 
In  this  way  the  bodies  of  more  or  less  porfeot  anin^, 
often  standing  in  the  erect  position,  with  the  wrft  parta 
and  haiiy  oovering  entire,  tutve  fSrequently  been  l»ou||^t 
to  light. 

Beferences  to  the  prinetpal  reoorded  disooverlea  of 
this  kind,  and  to  the  nnmeioiu  specolations  to  whiofa 
they  have  given  rise,  both  among  the  Ignorant  peas- 
ants and  learned  aeademiciani,  wiL  be  foaod  In  JHot- 
denskiSld's  Vogage  t^&»  Vtg*  (English  tnuuiation,  voL 
i.  1881,  p.  398  jg.)  and  »  series  of  _mwn  in  the 
OMlofljeoI  JftvwiM  ha  1880  and  1881,  by  H.  H.  Howozth. 
For  toe  geographical  distrlbntlon  and  uatomlcal  chane* 
tera,  see  Tueon^s  i^ibmitofayioal  Me»oin,  foL  ii.,  1609: 
Boyvd  Dawkins,  "iSapAw  primtgmitu,  Ita  nuue  in  mtoe  maa 
tim&"  Qimrt.  Jour.  OtoL  8oe~  xzxT.  p.  IK  (UTO);  and 
Leith  Adams,  "  Ponograph  of  British  Fossil  EaeraantB," 
part  li.,  PalmontograpJMidBoeietf,  187B.  (W.  H.  F.) 

MAMMOTH  GAVE,  in  Edmondson  county,  Ken- 
tucky, United  States,  37"  IV  N.  lat.  and  86*  12^  W. 
long.,  by  rail  85  miles  south-southwest  of  Lonisville, 
was  oiscovcrcdj  in  18U9,  by  a  hunter  named  Hutchins, 
while  in  pursuit  of  a  wounded  bear.  Its  mouth  is  in 
a  forest  ravine,  194  feet  above  Green  river,  and  600 
feet  above  the  sea.  This  aperture  is  not  the  original 
mouth,  the  latter  bein^  a  obaam  a  quarter  of  a  milo 
north  of  it,  and  leading  mto  what  is  known  as  INzon'i 
Cave.  The  two  portions  are  not  now  connected,  though 
peiaons  in  one  can  nuke  themselves  heard  by  those  m 
the  other.  Saltpetre  was  formeriv  made  from  the 
nitrous  eardi  in  whioh  the  cave  abounded ;  but  it  is 
now  mainly  turned  to  account  as  a  place  of  exhibition. 

The  cavernous  limestone  of  Kentucky  covers  an  area 
of  SUOO  Btiuare  miles,  is  massive  and  homogeneous,  and 
bdonga  to  the  Subcarboniferous  neriod.  It  shows  few 
traces  of  dynamic  disturbance,  but  has  been  oarve^ 
since  the  Miocene  epoch,  into  many  oaTona,  of  whidb 
the  Mammo^  Gave  is  the  noblest  spedmen  known. 
The  region  is  undulating,  but  its  valleyB  are  mostly 
funnd-shaped  depresnons  emptying  through  fissures 
into  subterranean  streams,  which  feed  rivers,  ofUn  of 
navigable  size,  and  whose  mbon  are  never  frozen  ovor, 
even  in  severe  winters.  Such  valleys  are  called  sink- 
holes. 

The  natural  arch  that  admits  one  to  Mammoth  Gave 
has  a  span  of  70  fbet,  and  from  a  ledge  above  it  a  cas- 
cade leaps  50  feet  to  the  rocks  below,  where  it  disap- 
pears. A  winding  flight  of  stone  ateos  leads  the  wa.j 
down  to  ft  narrow  passage,  through  whioh  the  nr 
rushes  vrith  violence,  outward  in  summer,  and  inward 
in  winter.  The  temperature  of  the  cave  is  uniformly 
54**  Fahr.  throughout  the  ^r,  and  the  atmosphere  is 
both  diemically  and  optically  of  singular  purity. 
While  the  lower  levels  are  moist  from  the  huge  pools 
that  have  secret  connection  with  Green  river,  the 
upper  galleries  are  extremelj^  dry.  These  conditions 
led,  at  one  time,  to  the  erection  of  thirteen  oottages, 
at  a  point  about  1  mile  imder  ground,  for  the  use  of 
invands,  especially  consumptives.  The  experiment 
ended  in  failure,  and  only  two  cottages  now  remain. 

The  Main  Cave,  from  40  to  300  feet  wide,  and  from 
35  to  125  feet  high,  has  several  vast  rooms,  the 
Rotunda,  where  are  the  ruins  of  the  old  saltpetza 
works ;  the  Star  Chamber,  where  the  protrooon  of 
white  crystals  through  a  coating  of  the  black  oxide  of 
manganese  creates  an  optical  illusion  of  great  beauty: 
the  Chief  City,  where  an  area  of  two  acres  is  eoverad 
by  a  vault  126  feet  high,  and  the  floor  is  strewn  with 
rocky  fragments,  among  which  are  found  numerous 
half-Dumt  torches  made  of  canes,  and  other  signs  of 
i  piehistorio  oocupan<^.   Two  skeletons  were  exhumed 
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BMr  the  Rotunda ;  but  no  other  bones  of  any  de- 
■oription  have  been  found.  The  so-called  Mam- 
moth Gave  "mummies"  (Ce.,  bodies  kept  by  be- 
ing inhumed  in  nitrons  earth),  with  aooompanying 
ntensilB,  ornaments^  braided  sandals,  ana  other 
xelics,  were  foond  in  Short  utd  Salt  oaves  near 
tqr^  and  nmoved  to  MammoUi  Gave  for  exhi- 
Intion.  The  Main  Gave,  which  abropdy  ends  4 
miles  from  the  entrance,  is  joined  by  windmg  passages, 
with  spacious  galleries  on  different  levels;  and, 
alUioogn  the  dt^etw  of  the  area  of  the  whole  cavern 
u  less  than  ten  miles,  the  oombined  length  of  all  ao- 
oeeuUe  avenuefl  is  supposed  to  be  about  150  miles.  ^ 

The  chief  points  of  interect  are  arranged  along  two  lines 
•f  exploration,  beaidea  which  then  are  oertaia  aide  ezotir- 
slona.  The  "short  ronte"  requites  abont  four  honta,  and 
Uie  "  Img  route  "  nine.  AnduDon's  Avenue,  the  one  nearest 
the  entnmoe,  is  seldom  visited,  exeept  by  the  bats  that 


hang  fhun  the  walls  in  olusteis  like  swarms  of  bees.  1W 
Gothic  Aveone  oontains  nnmeioas  large  stalaotitea  and 
stalagmites,  and  an  interesting  plaoe  called  the  Gb^el,  and 
ends  in  a  small  doable  dome  and  cascade.  Among  the 
most  sorprising  features  of  cave  aoenery  are  the  vertical 
shafts  that  pierce  through  all  levels,  from  the  uppermost 
galleries,  or  even  from  Uie  sink-holes,  down  to  Uie  lowest 
floor,  liiese  are  styled  pita  or  domes,  according  to  the  po- 
sition oocopfed  by  the  observer.  A  crevice  behind  a  bloc^ 
of  stone  40  feet  long  by  SO  wide,  called  the  Qianf  B  Coffin, 
admits  the  explorer  to  a  place  where  six  pits,  varying  in 
depth  from  G5  feet  to  220  fut,  exist  in  an  areaof  600  yuds. 
Tlus  Inclades  Oorin's  Dome,  which  Is  viewed  from  a 
point  midway  in  Its  side,  and  is  by  many  r^wrded  as  the 
finest  room  in  the  cavern.  Others  admire  more  Uie  Ham- 
moth  Dome,  at  the  termination  of  Spark's  Avenue,  where 
a  cataract  fills  from  a  height  250  feet  amid  widla  won- 
derfully draped  with  stalactitio  tapestry.  The  Egyptiaa 
Temple,  which  is  a  oontinnation  of  th«  Mammoth  Dome* 
contains  six  massive  Minmm,  two  of  them  quite  perfect* 


and  80  feet  bigh  and  25  feet  in  diameter.  The  oombined 
lanfth  at  these  aontlguons  chambers  is  400  ftet  By  a 
crevloe  above  they  are  oonneeted  with  an  arm  of  Audu- 
bon's Avenue.  Lucy's  Dome,  abont  300  feet  high,  ts  sup- 
posed to  be  the  loftiest  of  all  these  vertical  shafts.  A  pit 
eaUed  "  the  Maelstrom."  in  Crogban's  Hall,  is  the  spot  most 
remote  fnmi  the  mouUi  of  the  cave;  a  son  of  Prentice,  the 
Boet,permittedhlmseirtobeloweredl90feetbyaropetothe 
bottom,  in  1869.  There  are  some  floe  stalactites  near  this 
pit,  and  others  in  tbe  Fairy  Grotto  and  in  Pensioo  Avenue ; 
vat,  considering  the  magnitude  Mammoth  Cave,  its  pov- 
ertr  of  stalaotltic  ornamentation  is  remarkable,  ilie 
wealth  of  crystals  is,  however,  surprising.  These  are  of 
endless  varie^  and  Cuitastic  beaaty.  Besides  tbe  spark- 
ling vault  of  Uie  Star  Chamber  (300  feet  long  and  80  high), 
thwe  are  halls  canopied  by  flee^  clonds,  or  studded  with 
mimic  snowballs,  and  others  dlnlaylng  various  grotesque 
resemblanoes  on  the  walls  and  ceiling. 

Cleveland's  Cabinet  and  Marion's  Avenue,  each  a 
mile  long,  are  adorned  by  myriads  of  gypsum  rosettes 
and  eorionaly  twisted  crystals,  called  ''^onlopholites." 
These  cave  flowers  are  nnfolded  by  pressure,  as  If 

*  The  present  manager,  Hr.  F.  Klett,  has  undertaken  tbe  dlfll- 
eult  task  of  a  ttaprongh  rarvey.  the  results  of  whicfa,  lo  fkr  as  com- 
pleted, are  preAnted  In  tbe  accompanying  map.  The  portion 
beyond  River  Hall  Is  supplemeuted  frran  an  older  sarver  bj 
■ispfasn,  tbe  guide. 


a  sheaf  were  foroed  through  a  tight  binding,  mid 
the  crystal  fibres  cori  outward  from  the  eentie  of  th* 
group.  Thus  spotless  ardies  of  60  ftot  span  are  *™*wlHihed 
by  floral  clusters  and  garlands,  hiding  nearly  every  foot  of 
the  gray  limcetone.  Tht  botryoidal  formations  hamgjng  bj 
thomsuids  in  Mary's  Vineyard  resemble  mimie  elustors  ti 
gmpe8,aa  the  onlcmhtdites  resemble  roses.  Again  there  ai* 
chambers  with  dnfta  of  anowy  crystals  of  the  mlphate  of 
magnesia,  the  oeilings  so  thiddy  covered  with  their  eSo* 
resoence  that  a  loud  ooncuasion  of  the  air  will  oanse  Hum 
to  All  Ulce  the  flakes  of  a  snow  storm. 

Mai^  audi  rooms  wd  tortoous  paths,  vAen  Bathing  of 
special  interest  can  be  found,  are  avoided  as  much  as  possi- 
ble on  the  regular  routes;  but  certain  dlsagreeaUe  experi- 
ences are  inevitable.  There  is  peril  also  In  Uie  vidnl^ 
of  the  deep  pits.  Tlie  one  known  as  tbe  Botttmless  pTt 
was  for  many  yean  a  barrier  to  alt  farther  ex^otatlDn» 
hut  is  now  erossod  by  a  wooden  bridge.  Long  befbre  th* 
shaft  had  been  cut  as  deep  as  now,  the  water  flowed  away  by 
a  channel  gradually  oontraoting  to  a  serpentine  w^,  so  ex> 
tremely  narrow  as  to  be  ealisd  the  Fat  Man's  If  Isbct. 
The  walls,  only  18  inches  qait,  ehange  dixeetioik  elght^ 
times  in  106  yards,  while  the  dtttaaee  from  th» 
sandy  path  to  the  ledge  overhead  la  but  8  foeL 
Tbe  rocky  sides  axe  flnely  marked  by  waves  and  ripplsit 
aslfrunnmgwaterhadsuddenlybeenpetriiied.  ThiMWbuSr 
Ing  way  condiiflts  one  to  Bivei  Hall,  beysad  whUk  lie  sk* 
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«mtkUbw  gudans  that  have  been desorlbed.  Itnaedtobe 
■mid  tlurt,  If  tUi  nurow  bmhs*  wm«  Uosked  m^oMape 
wonldbeunMNitble;  Imtutaljanliitrlntewflbi^fiHiiieL 
^■Qed  die  OoAaeww,  hai  mhi  dlMsoraisd,  bj  meaiM  of 
irUehagoodoUmlMr,  aMMadlng  (wly'aCBwniiiidTed  foet, 
land!  1000  yazda  from  the  month  of  the  oaTO^  and  «ati  off 
•OHO  or  two  milea. 

ThB  wateza,  enterlnff  thnnigh  nmnsroai  domei  and  pits, 
■and  miing,  during  the  ninj  waaoa,  in  cascade*  of  great 
Tohime,  are  finally  oolleoted  in  Eiver  Hall,  where  the; 
-turn  tevvrti  extensive  lakee,  or  rlTen,  whose  oonnection 
-with  Gzeem  river  is  known  to  be  in  two  deep  springs  ap- 
^mtiag  nnder  aiehes  on  Its  nuugin.  Whenever  there  is  a 
indiet  in  Oreen  river  ttie  stzeams  In  the  cave  are  joined 
-in  a  oontinaoiu  body  of  water,  the  riso  sometimes  being  60 
Aet  above  the  low-water  mark.  The  snbsidence  within  is 
leas  rapid  than  the  rise ;  and  the  streams  are  impassable 
-ftrabmitNven  months  in  each  ^ear.  They  are  navigable 
fiom  Vmj  to  October,  and  fiimish  interesting  features  of 
-eave  scenery.  The  first  approached  is  called  the  Dead  Sea, 
■embraeed  by  difb  60  feet  high  and  100  feet  long,  above 
whioh  a  paw  has  beeai  made*  whence  a  stairway  otnidactB 
us  down  to  the  banks  of  the  Blver  Sfrfx,  a  body  of  water 
•40  feet  wide  and  400  feet  long,  crossed  by  a  natural  bridge. 
Lake  Lethe  oomes  next — a  broad  basin  inclosed  by  w^ls 
-90  feet  high, below  wliich  a  narrow  path  leads  tea 
fontotui  at  the  neck  of  the  lake.  A  beach  of  the  finest 
jellow  sand  extends  for  500  yuds  to  £oho  river, 
the  laraest  of  all,  being  from  90  to  200  feet  wide,  10 
te  40  ^t  deep,  and  about  thiee-qoarters  of  a  mile 
Jong.  It  is  crossed  by  boats.  The  arched  passage- 
WMT  is  very  symmetrical,  varying  in  height  from  lo 
'to86Aet,andfhmouaforitBmuaioaI  reverberation^ — 
not  a  distinct  edio,  but  an  harmonious  prolongation 
■of  sound  for  from  10  to  30  seoonda  after  the  original 
tene  Is  produced.  The  long  vault  has  a  certain  key- 
note of  ite  own,  which,  when  ilrmly  stmck,  ex- 
-cites  harmonics,  Including  tones  of  inmedibla  depth 
■and  sweetoflss. 

The  &una  of  Mammoth  Cave  has  been  classified 
by  Potnam,  Packard,  and  Cope,  who  have  catalogued 
twenty-eight  species  troly  snbterraneoos,  besides 
those  that  may  be  regarded  as  stragglen  from  thi» 
«nr&ee.  They  are  distributed  thus : — VerUbraU,  4 
«ecies;  InteeUi,  11;  Arachmda,  0;  Myriapoda,  S: 
^huta«0a,S;  Vtnut,  3.  Ehrenbwg  adds  a  list  of  8 
Po)ygastrioi^f«wrta,lfossilinfnsorian,6A|rloItMar^ 
«nd  several  mleroscopio  fbngi.  A  bed  of  Aganeiu 
vras  found  by  the  writer  near  the  Slver  Styx  ;  and 
iipon  this  hint  an  attempt  has  been  made  to  propa- 
gate edible  fangl  in  this  locality.  The  most  interest- 
ing inhabitants  of  Mammoth  Cave  are  the  blind, 
wingless  grasshoroeis,  with  extremely  long  anten- 
nn:  blia£  colorlMs  crayfish  (Cbmimw  peUuddtu, 
lUk.) ;  and  the  blind  fish,  AmUi/opH$  9p«t*u»,  color- 
less and  vivipaxoos,  ftom  1  inch  to  6  inches  long. 
The  OmAanu  and  ^mU]K>pti«  have  wide  dlstribation, 
being  found  in  many  other  caves,  and  also  in  deep 
wells,  in  Kentucky  and  Indiana.  Fish  not  blind  are 
•oeeasionally  oanght,  which  are  apparently  Identical 
vrith  Bpeoiea  ■■HJjtng  in  streams  outside.  The  true 
«abterranean  &nna  may  be  regarded  as  ohiefiy  of  Pleistooene 
'Origin;  yet  certain  forms  are  possibly  remnants  of  Tertiary 
life,  lliestronglymarkeddivergenceof theseanimalsfrom 
those  found  oatude  convinced  ^e  elder  Agassis  that  they 
were  spedally  created  for  the  limits  -within  which  they 
■dwelL  But  the  opinion  now  held  is  that  they  are  modi- 
fled  from  allied  species  existing  in  the  snnlight,  and  that 
their  peculiarities  may  all  be  accounted  for  on  principles 
•of  evolution,-<the  procea  being  accelerated  (or  retarded) 
by  their  migration  from  the  outer  world  to  a  realm  of  ab- 
eolate  silence  and  perpetual  darkness. 

The  literature  of  Uammotb  Cave  li  extensive,  thongh  scat- 
tered tbrougb  many  periodicals,  volumes  of  travels,  and  acientiflo 
reports.  Bee  especUly  Bumtt,  Aambteftya  Vifffior,  1844;  CoUlni, 
OdoTM  1^  Katbietg,  18t7;  Forwood,  3te  jrommoU  Onw,  ISTO; 
Vaekaid  and  PntnaBt.  AAobAoiifa  4^  jrosMMtt  Cbve,  1873 :  Shaler, 
JOmotntfMMtea  dmnq  ifXalA,  1876:  Hover.  "In  Uam- 

<H.  C.  H.) 

MAN.  See  Amthropoloot  (vol  u.  p.  94:  aq.) 
and  the  arUcIn  on  the  varionB  ooDfcributcny  Bcienoea 
^re  refemd  to.  Compare  also  Mammalia,  above, 
p.  451. 

>IAN,  IsLX  ov,  a  dominion  of  the  crown  of  Eng- 
(and,  utnated  in  the  Iiish  Sea,  almost  eqaidiBtant 
from  England  on  the  eaat,  Scotland  on  the  north,  and 
Izehuid  on  the  west.   It  liea  between  54**  2f  and  54^ 
N.  lat.,  and  between  4**  18'  and  4"  5(K  W.  long., 


Dooj^  on  the  east  ooast  <^  the  islaod  being  diatank 
58  zmlee  weat-northweat  from  Fleetwood,  while  Fed 
on  the  west  ooaat  is  65  miles  southeast  of  Belfast 
The  greatest  length  of  the  island  is  abont  S3  milea. 
and  its  greatest  breadth  about  12  miles.  The  total 
area  is  145,825  acres,  or  about  227  sqiuure  milee. 

A  mountain  range  occupies  the  luver  portion  of  the 
island,  extending  from  Maughold  Head  to  the  Calf 
Islet ;  the  higbeetsummita— Snaefell  (2024  feet).  North 
Barrule  (1842),  and  Sltea  Chairw  (1808}--an  in  th« 
northwest  These  mountains  rise  abruptly  from  the 
narrov  tract  of  almost  level  ground  which  forms  the 
extreme  northern  boundary  of  the  island  \  and  be- 
tween their  lofty  chasms  are  the  lovely  and  picturesque 
recesses  of  Bavensdale,  Sulbv  Glen,  Glen  Aldyn,  and 
Ball  are.  The  fine  sceuery  01  the  mountaina  has  been 
made  more  aooessible  by  the  oousbnction  of  a  series  of 
roads,  oommaDding  at  many  points  views  unsurpassed 
in  the  tlnited  Kingdom  for  picturesqueness  and  vari- 
ety. In  the  Bouthwestem  portion  of  the  mountain 
range  only  one  summit,  that  of  South  Barrule  (1585 
foet),  rises  above  1500  feet    From  Peel  southw^dfl 


hileul  Uan. 

along  the  western  shore  &e  mountains  stretch  to 
the  veiy  edge  of  the  ooast-line,  and  at  the  south- 
weatem  extremity  the  shore  is  wldiy  predpitons, 
espedaUy  at  Cronk-ny-Irree-Lhaa,  whioh  rises  ab- 
ruptly from  the  sea  to  the  height  of  1449  feet; 
at  Brada  Head,  near  which  Brada  Hill  forma  an 
almost  precipitous  wall  over  700  feet  in  height ;  at 
CtJf  Islet.  Burrounded  by  ragged  Inoken  rookB;  and 
at  Spanish  Head  (said  to  take  its  name  from  the  de- 
struction which  there  overtook  a  portion  of  the  Span- 
ish Armadaj.  Towards  the  southeastern  shore  the 
mountains  slope  more  gradually  towards  the  sea,  ihe 
ooast  of  which  is  jmierally  low  and  sandy,  being  in- 
dented 1^  several  nuely  rounded  bays,  indudins  Caa- 
tletown  Bay  and  Derby  Haven.  From  Derby  Haven 
to  Maughold  Point  the  ooast  is  fr«auently  bold  and 
rocky,  and  the  numerous  creeks  and  bays,  the  largest 
of  which  are  Douglas  Bay  and  I^axey  Bay,  greatly  add 
to  the  charm  and  variety  of  the  scenery.  From  Maugh- 
old Head  round  to  Peel  the  ooast  presents  little  of 
Bperaal  interest  being  formed  in  great  part  of  sand  and 
mviA  cUffs,  although  along  tl^e  western  ude  the  bold 
olay^late  formation  again  appears. 

The  largest  river  in  the  island  is  the  Sulby,  which 
riaea  near  Snaefell,  and,  after  flowing  nortJiwanbi 


Digitized  by 


Google 


458 


MAN. 


through  a  ragged  glen  to  BxUhy  village,  winds  eaat wards 
throuxh  a  level  and  well-cultiTated  couatiy  to  the  sea 
at  Raiiuey.  The  Neb  or  Great  River,  which  is  formed 
1^  the  'junction  near  Slieuwhallin  of  a  stream  rising 
near  Soath  Barrule  and  flowing  north  by  the  Foxdale 
Olen,  and  of  anothn  flowing  souUi  from  Sartfell  by 
Rhenaas,  pasees  west  to  the  Irish  Sea  at  PeeL  The 
SUverburn  flows  southwards  from  South  Barmle  to  the 
GasUetown  Bay.  The  Dha  and  Glass  flowing  eastwards 
unite  before  entering  the  sea  at  Douglas,  which  takes 
its  name  from  their  union.  The  streams  abound  with 
tnmti  and  fishing  is  generally  permitted  without  re- 
striction.  There  are  no  lakes. 

Gcofoffu.— The  greater  ^lart  of  the  idand  is  formed 
of  slaty  Silurian  rocks  of  identical  formation  with  the 
mountainous  re^ons  of  Cumberland  and  Westmoreland. 
No  characteristic  fossils,  however,  exist  to  determine 
their  exact  age  except  one.  IhlfBodiordame^,  found  in 
Uie  Skiddaw slates.  Thelineof strike  isfromsouthwest 
to  noiUieaBt,  and  the  strata  are  highly  incliDed.  The 
mountains  for  the  most  part  present  a  smooth  rounded 
appearance,  superinduoed  by  prolonged  subaerial  waste. 
The  day-slate  ibrmation  is  sometimes  broken  through 
by  intrusions  of  granite  and  other  eruptive  rodcs.  Tb» 
greenstones"  are  especially  viable  -at  Brada  Head* 
Castletown,  Langness,  and  other  points  alon^  the 
coast.  A  latge  mass  of  granite,  containing  silvery 
mica,  red  and  white  felspar,  and  gray  quartz,  rests  on 
the  eastern  slope  of  South  Barrole  mountain,  and  valu- 
able masses  of  the  same  rock  appear  at  the  Dhoon  river 
to  the  northeast  of  the  Laxey  lead-mines.  Upper  Old 
Red  Sandstone  and  conglomerate  occur  at  Peel  on  the 
west  coast,  and  on  the  south  ooast,  in  the  ndghborhood 
of  Castletown  Bay,  chiefly  at  the  peninsula  of  Lang- 
ness. It  rests  on  the  upturned  edges  of  the  slates, 
anil  rasses  imperoepUbly  into  the  beds  of  limestone. 
Tl|e  Carboniferous  or  Mountain  limestone  is  tiie  only 
representative  of  the  Carboniferous  strata  in  the  island. 
The  limestone  contains  numerous  foswls.  At  Pool- 
vaah  it  assumes  the  character  of  black  marble,  which 
is  much  used  for  chimneypiecoL  At  Scarlet  Point, 
and  thence  to  Poolvash,  interesting  evidence  existsoi 
volcanic  eruptions  duringthe  accumulations  of  the  Car- 
boniferous rocks.  A  great  blank  in  the  ^logical  record 
ooDurs  at  the  top  of  the  limestone  series,  for  the  next 
stnta  that  appear  are  the  chiys  and-gmvels  of  the  Gla- 
cial period.  These  strata  occupy  the  greater  portion 
of  the  low  ground  of  the  island^nd  consist  of  boulder 
day,  drifl  gravel,  and  sands.  They  occasionally  reach 
as  far  up  tlie  mountains  as  500  feet,  and  in  the  south- 
ern districts  erratic  boulders  are  sometimes  to  be  ob- 
served on  the  very  highest  summits.    Boulders  of 

S unite,  for  example,  have  been  carried  across  South 
uTule  Hill  (1585  feet)  and  dropped  on  the  top  of 
Crook-ny-Irree-Lhaa  (1449  feet).  The  whole  or  the 
plain  in  the  north  of  the  island  is  occupied  by  Drift 
deposits,  which  occaaonally  form  hills  above  300  feet 
in  neight.  Numerous  depressions  in  the  plain  at  one 
time  oooatned  by  lakes  are  now  filled  by  beds  of 
peat 

JfiiMrali.— The  moet  importwit  minerab  are  lead,  copper, 
and  lino.  The  principal  mines  are  thoK  of  Laxey,  near 
the  Laxey  river,  which  prodooe  lead,  copper,  and  eapeoially 
■olphide  of  zinc,  which  forma  more  than  two-thirds  of  the 
total  qaantity  of  oreraised  from  those  mlneo.  Tht  galena 
obtained  iflveryrich  Insilver.  The  Foxdale  minea,  between 
Owtletown  and  St.  John's,  axe  also  Tery  largely  wron^t.. 
Tha  amoont  of  copper  ore  is  compatatiTely  small.  The 
mines  are  rented  from  the  queen  u  Udy  of  the  manor,  the 
leasees  paying  one-tenth  of  the  produce.  In  1852  the  total 
qaantity  of  lead  ore  obtained  wu  2415  tons,  of  lead  1834^ 
ions,  and  of  silver  36,700  oz.,  thevalaeof  which  was  £7646. 
In  1871  the  total  qaantity  of  lead  ore  obtained  was  4645 
tons,  producing  3335  tons  of  lead  and  176,631  os.  of  silver: 
S768  tons  of  lioc  wen  also  obtained,  valued  at  £19,016,  and 
287  tons  of  copper  ore,  producing  18  tons  of  copper,  valned 
at  £1074.  In  1881  Brada  Head  copper-mine  yidded  78  tons 
of  ore,  producing  6  tons  6  cwts.  of  fine  copper,  valued  at 
ISOSt,  13s.;  and  at  Great  Laxey  7567  tons  of  zinc  were 
jmlsad,  gt^nc  3460  tons  of  the  metal,  valued  at  42S.7ni. 


The  following  table  gives  tlM  ^odnoe  of  the  leod-mliM  1b 
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Ulna. 

Lead  Ore. 

Lead. 

BUver. 

Value  of  Ohl 

Foxdale,  .  .  . 

S^tSlcCEast,  ! 
Roaben,   .  .  . 
KirkUlchael.  . 
Great  Laxey,  . 

Total,  .  .  . 

Tons. 
8,419 

i,no 

400 

m 

40 

U 

Tons.Cirta. 

2,600  0 
1,276  0 
293  0 
76  7 

ao  0 

U  5 

Os. 
9,000 
«,2U 
9,000 

sio 
u& 

£     a.  dL 
89.140  10  0 
80,487    0  0 
6^    0  0 
1,000  Ifi  9 
838    0  0 
129  15  0 

31,8a 

Kfili    0  0 

Botten-stoue  and  ochre  are  obtained  in  the  aouth  at  Ha- 
lew  and  Arboty,  the  tot^  amonnt  raised  in  1881  being  207 
tons,  valued  at  £636.  Iron  Is  found  ia  small  qoantitiea  irt 
Foxdale,  bat  the  total  qaantity  obtained  in  1881  was  only  120 
tons  valued  at  £60.  Limestone  ii  extensively  quarried  ik 
the  southern  districts,  both  for  buUding  porpoeea  and  for 
a^culture.  Dolomite  occurs  in  large  qoanUtieB  in  the 
mines  at  Laxey.  There  la  a  valuable  granite  quarry  at 
Foxdale.  Gold  in  minnte  particles  lies  In  the  bed  of  a 
small  stream  near  Barrale.  A  considerable  number  of  other 
mineralH  are  found,  but  the  qaantity  of  each  is  animpoi^ 
tant.  The  total  n  amber  of  persons  employed  in  the  mines 
in  1881  was  1S58. 

CUmaie. — ^Tbe  mean  annual  temperatore  is  higher 
than  that  of  any  other  district  oocupying  the  same 
parallel  of  latitude,  and  the  variation  aooonling  to  the 
seasons  is  remarkauy  small.  The  mean  annual  tempera- 
ture is  a  little  less  than  49°  Fahr. ,  the  mean  temperature 
of  summer  less  than  59°,  and  that  of  winter  neiiily 
giving  a  diffiarenoe  of  only  IT.  Bain  is  freauent  bob 
seldom  heavy,  the  annual  fail  being  41.71  in<me8,  about 
the  same  as  in  the  at^aoent  parts  of  Enriand  and 
Scotland,  but  less  than  in  those  of  Ireland.  Thunder- 
storms are  very  rare.  Many  clants,  even  jwlms,  whidh 
in  England  reauire  artifidal  neat,  grow  m  some  parts 
of  the  island  tnroughout  winter  in  the  open  air,  while 
fuchsias  under  the  same  conditions  attain  to  great  sis* 
and  perfection.   The  air  is  unusually  dear  and  pure. 

AgricuUtire. — Owing  originally  to  the  enterprise  of 
Scotch  and  English  farmers,  the  land  where  arable  htm 
been  brought  into  a  state  of  high  onltivation.  Through 
the  use  of  seaweed  in  large  qoantities  in  the  nardieni 
districts  of  the  island  the  sandy  and  gravelly  soil  ha» 
been  greatly  enriched,  and  it  now  possesses  rema^Me 
fertility,  its  productiveness  being  increased  by  the  fin» 
climate.  The  lime  obtained  in  ihe  neighborhood  of 
Castletown  in  the  south  has  also  been  found  highly 
beneficial  for  the  soil  in  that  vicinity.  The  best  Xeuu) 
is  in  these  two  districts,  but  even  in  the  mountainous 
regions  in  the  centre  of  the  island  gr^t  improvements 
have  taken  place.  The  farms  aro  principally  hold  oa 
lease,  and  of  late  years  many  small  holdings  have  been 
conibincd  into  lai^  tanns  wltivated  on  modern  pric- 
ciplcs. 

According  to  the  agrlcaltnral  returns  of  188S,  the  colti- 
vated  area  comprehended  97,494  acres,  67  per  ceaL  of  the 
whole.  The  oonmums  and  oncnltivated  lauds  on  tit* 
mountains  are,  moreover,  utilised  for  the  pastarage  <tf 
horses,  cattle,  and  she^,  the  evergreen  farse  forming  the 

S'ncipal  food  of  these  daring  the  winter  season, 

e  area  nndw  com  cnqw  was  85,211  acres,  nnder  grae» 
crops  Vtfi4l&,  rotation  grasses  37,004,  permanent  paston- 
(ezoluslve  of  heath  or  mountain  land)  28,836,  and  follow 
307.  Oati  oocapy  about  one-half  of  the  total  area  nnder 
com  crops,  barley  about  one-third,  and  wheat  about  one- 
sixth.  The  wheat,  which  is  of  a  very  fine  quidlty,  li  culti- 
vated chiefly  in  the  north  of  the  iuand.  ^e  white  anA' 
red  dover  and  the  common  grasses  grow  In  great  loxtui- 
anoe,  and  on  account  of  the  good  pastarage  in  wintw  th* 
supply  much  exceeds  the  needs  of  the  island,  large  quanti- 
ties being  shipped  to  the  neighboring  districts  of  England. 
Turnips,  which  in  1882  oocapied  8432  acres,  are  also  largely 
exportod.  The  dry  sandy  soil  of  the  island  is  very  fovor- 
able  for  the  growth  of  potatoes,  the  area  planted  in  IBBt 
being  3373  acree.  The  moat  common  rotation  of  crop*  l» 
com,  green  crops,  oom,  clover  and  hay,  and  pastore. 

Tbe  total  number  of  horaei  in  1888  was  6849,  of  whliftb 
5551  were  used  solely  for  parpoees  of  agrloulttae.  Th* 
natiTe  brned  df  betssa  U  MmDar  Im  *bai  ji  Nwth  WalaOk 
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ThvrjM  muaU,  bnt  hudjr,  at/tin,  wd  patient  of  labor. 
In  1882  cattle  nambeTed  •>  many  as  19,790,  an  aveia^  of 
nearly  21  to  every  100  acrea  under  cnltiTation,  consider- 
ably above  that  of  Great  Britain,  which  ma  18.4. .  Of  the 
aatu&  68tt^  or  more  than  one-tliird,  were  eows  and  heifbn 
In  milk  ow  in  calf.  On  aoooont  of  the  large  number  of 
■ommer  visitors,  dairy  farming  is  specially  profitable.  The 
native  breed  of  eattle  has  very  much  degenerated,  bat  an 
Immived  tboek.  ii  now  genetal  tturoaKh  the  importation 
fhleily  of  AyiahlTCfl  and  Shotthtan^  weqi  in  1882  nam* 
bered  SB,6iM^  not  a  very  large  nnmber  consideTing  the 
mMrantainoas  nature  of  the  ooantry,  bat  cattle  feeding  Is 
geneiully  more  profitable  than  sheep  rearing,  ptrtly  owing 
to  the  fine  climate.  The  principal  sheep  rons  are  those 
whioh  have  been  encloeea  by  the  erown  turn  common 
landa.  Hm  natiTe  Ineed  of  sheep,  small  hardy  animals, 
is  gradoally  being  snperaeded  by  croeees,  and  by  the  intro- 
duction of  Engliui  sheep  in  the  low  grounds.  The  fleece 
«f  the  native  saeep  is  not  valuable,  but  the  mutton  is  of 
TOT  flas  quality.  Pigs  are  laxgely  heak,  the  nnmber  in 
18B  being  4685.  The  old  bzeed  oaU«l  **parrs"  Is  now 
nearly  exUnot 

In  18S2  there  were  237  acres  under  orcharda,  142  under 
BUtrket  gardens^  and  6  under  norsenr  grounda.  The  acre- 
age ondnwoods  is  not  given,  but  it  U  Tory  smalL  Apples, 
m  which  the  island  was  at  one  time  funad,  are  still  grown 
in  considerable  quantities,  and  gooseberries,  corrants, 
straw  berries,  and  other  somller  flraits  are  largely  culti- 
vated. The  botany  of  the  Island  Is  not  specially  interest- 
ing. The  variety  of  q;Mcies  la  aab  gxa*^  atthoiicli  then 
are  a  few  rare  plants. 

Jbwifl. — Like  Ireland,  the  Ue  of  ICaii  Is  exempt  flrom 
venmnous  reptiles  and  toads,  a  dreumstance  traditionally 
atfciibated  to  the  agem^  of  St  Fatrlek,  the  patron  Mint  of 
both  Uan^  Fn«i  axa,  however,  ftimd,  and  both  the 
sand  llxard  and  the  oommon  Uaard  are  met  with.  Uol«a 
are  absenk  badgers  are  nnknowB,  and  foxes  are  now 
extinct.  FosbU  oones  are  fluently  found  of  the  Irlah 
elk :  and  the  red  deer,  as  Is  ^wved  by  the  referenoea  to  it 
to  old  law^  and  the  z^nnntattona  of  it  on  Bnnic  monu- 
MOtts,  was  at  one  time  ccwuiKm,  althouh  the  nwdes  had 
almost  disappeared  about  the  beginning  of  the  18th  eentary. 
Harea  are  less  plentiftal  than  fmnerly,  and  nbbits  are  not 
Biimeioas  exot^t  wi  the  Calf  IsM.  Snipe  are  abundant. 
There  area  ftiw  partridges,  grouse,  and  qoail,  but  neither 
pheaaanti  norblaek  gamei  Tariooa  qtecles  <a  water-fbirt 
vUt  the  ialand,  Inoladlng  wild  geeee,  vrild  ducks,  plover, 
widgeon,  and  teaL  The  Manx  pnfDn  (A>MMQarta  M^ontm) 
is  becoming  soarce,  but  stiU  frequents  the  Calf  Islet.  The 
peregrine  aloon  breads  In  the  preeipltoaa  looks  In  Uie 
neighborhood  of  the  Oslf  Islet,  and  at  Uanghold  Head. 
The  red-legged  erow  Is  eonunoo,  the  kingOsher  scarce. 
The  eackoo  ia  a  yearly  visitant,  as  is  also  the  lapwing. 
■Wild  pigetms  and  seablrds  of  groat 'variety  frequent  the 
rocks, 

A  variety  of  the  dones^  oat,  remaAable  for  the  absence 
or  stunted  condition  of  the  tail,  is  common  in  the  island. 

MatMifiuturea  and  2Vad«.~Partly  perhaps  on  acooant  of 
the  absence  of  coal,  the  manaiactarea  of  the  island  have 
90t  attained  any  importance,  the  prlndpal  being  Manx 
eloth,  canvas,  nets,  rope,  and  twine.  There  is,  however, 
a  large  export  of  all  kinds  of  agricultural  produce,  horses, 
eattle,  and  sheep,  as  well  as  of  leail,  ilme,  and  black  marble. 
Mneh  of  the  trade  is  still  carried  on  by  means  of  small 
masting  vessels,  bnt  these  are  being  gradually  snpeneded 
by  steamras  which  ply  between  Douglas  and  Uverpool, 
Barrow,  Fleetwood,  SiUoth,  Dublin,  Belfiut,  Whitehaven, 
and  Qla^ow.  The  imports  consist  principally  of  prorisions 
from  England,  timber  from  Norway,  and  lean  cattle  from 
Ireland.  In  18B1  tin  nnmber  of  vessels  engaged  in  the 
tsnim  and  otdonial  trade  that  entered  the  porta  of  the 
Island  waa  28  of  4885  tons,  while  14  of  2916  tons  cleared. 
The  nnmber  engaged  In  the  coesting  trade  waa— eutcrod, 
S888  of  440,168  tona;  cleared,  8328  of  436,107  tons.  Thero 
is  daily  eommonioatiiHi  between  Douglas  and  Liverpool. 

Then  an  veir  valuable  flahing  grounds,  especially  fw 
herring  and  cod,  round  the  soathem  half  of  the  island 
from  Feel  to  Douglas,  and  mackerel  fishing  is  also  huitely 
praseented  by  the  islandem  off  the  coast  of  Ireland.  The 
ICaax  flahing  boats,  decked  and  andeoked,  number  upwards 
seven  hundred,  employing  more  than  four  thousand 
men.  Peel  and  Port  St.  Uaty  alone  have  about  three 
hundred  and  fifty-seven  boats,  manned  by  two  thousand 
Ave  hundred  men,  the  capital  Invested  in  boats  and  nets 
Mag  for  these  ports  alone  about  £100,000. 

The  prosperity  of  the  l^nd,  ^wrt  fVom  its  flshiag  and 
agriealtnre,  Is  mainly  dependent  on  its  yearly  influx  of 
snmmer  visitors,  the  annual  number  being  now  about  ISO,- 
MO.  The  seaaon  lasts  ftom  tiie  middle  of  11^  to  the 
viddlaaf  Savkamber. 


JnUmal  ftwswwIiMlfan.— The  roads,  which  of  lata  veai* 

have  been  greatly  Improved  and  extended,  an  exeeUenl 
They  are  maintained  by  a  system  of  lioenses  on  innkeepers, 
grocers,  and  hawkers,  and  by  an  iippost  on  oaniages,  eart^ 
and  dogs,  anda  rate  on  real  pn^erty.  ^le  highways  ara 
under  the  management  of  a  ttoaxd  appointed  by  the  Tja^ 
wald  court,  a  surveyor^general,  and  paroehial  surveyors. 

The  first  railway  in  the  Isle  of  Han  was  that  between 
Dooglas  and  Peel,  opened  In  1873.  Thero  is  now  coaununl- 
oatton  by  waU  between  the  various  towns  of  the  island,  snd 
a  pnmosal  has  also  been  made  for  a  dizeet  line  between 
Dooglas  and  Bamsey  via  Laxey.  The  insular  government 
has  assisted  one  of  the  railway  companies  by  a  goarantee. 
The  railways  an  single  namw-gange  lines,  and  are  worked 
w  the  baton  v*tem. 

Ooesnnasat  md  Admiaittreiivn. — The  government  of  the 
island  Is  vested  In  a  governor  appointed  by  the  crown,  a 
council  which  acts  as  an  upper  chamber  of  the  leRislataie^ 
and  the  House  of  Keys.  The  governor  and  oounoil  and  the 
House  of  Keyi  together  constitnte  the  oonzt  of  Tynwald ; 
bat  tiw  approval  of  the  queen  of  Great  Britain  in  ooonell 
Is  essential  to  every  legislative  enactment.  Acts  of  the 
British  legislature  do  not  affect  the  Island  except  it  be 
spedally  oanuBd  in  them.  For  the  purposes  of  civil  joris- 
dictim  the  Island  Is  divided  Into  a  noruem  and  sonlham 
district,  and  each  of  these  is  again  subdivided  Into  three 
"sheadings,"  which  an  analogoos  to  counties. 

The  governor,  who  is  t^e  npesentative  of  the  sovereign, 
is  c^)Uin-general  of  the  mllitarT  forces,  fie  presidee  ia 
thaoonneir and  in  all  oonzts  af  T>nwald,  and  isaseJMs 
te^  Jadge  of  the  olmnoeiy  and  exeheoner  eoorta.  Tha 
oouncil  oonsists  of  the  lasi  bishop  of^  the  diocese^  the 
attorney-general,  the  two  deemateia,  the  clerk  of  the  rolls, 
the- water-bailiff,  the  receiver-general,  the  archdeacon,  and 
the  vicar-general,  all  of  whom  an  appointed  by  the  erown, 
exoept  the  vfcar^genaral,  who  Is  appointed  by  the  biahopu 
Ko  act  of  the  governor  and  council  u  valid  onlees  it  is  the 
act  of  the  governor  and  at  least  two  memben  of  the  e«meil. 
The  House  of  Keys,  the  representative  branch  of  the  legisla- 
ture tS  tlie  island,  Is  one  of  tha  most  aodentleglslatiiV* 
assemblies  in  tho  wortd.  It  emulsts  of  twenty4mu  mem- 
bers elected  bv  male  owners  or  occupiers,  and  female  owners 
of  property.  Each  of  the  six  sheadings  elects  three  member^ 
the  towns  oi  Gastietown,  Peel,  and  Bams^one  eaeh,  ana 
Doagla^  tha  olUef  town,  threok  Than  Is  a  property  qaaU- 
ficaUon  leqnlAd  ot  the  membras,  and  the  hmiss  sits  tar 
seven  yoHS  nidess  previously  dissolved.  Hie  Km  wen 
at  one  time  self^electod,  but  in  1S66  they  consented  to  pop- 
uUur  election  in  exchange  for  the  privilege  of  oontrwing 
the  expenditure  of  the  stuplos  revenue  of  the  island^ 
agreeing,  however,  to  pay  into  the  imperial  exchequer  m 
fixed  turn  of  £10,000  annaally  as  the  island's  oontelbaUsK 
towards  the  expanses  of  the  ana^  and  navy  at  the  United 
Kingdom. 

In  matters  of  pfupartj  the  oourt  of  chancery  has  tha 
most  extensive  Jorisdleutm  of  any  In  the  island,  and  is  a 
court  both  of  law  and  of  eqnlty.  The  governor  presides, 
and  is  assisted  by  the  clerk  of  the  rolls  and  the  deenuteis. 
The  exchequer  court  takes  cognizance  of  all  matters  ooa< 
netted  with  the  revenac^  uod  also  dstermlnea  the  right  of 
tithe.  Tha  common  law  oonits  for  the  southern  divUoB 
are  held  at  Douglas  and  Gastietown  alternately,  and  those 
for  the  northern  division  at  Bamsey,  once  in  three  mouths^ 
Thay  ue  presided  over  by  the  deemsteia,  and  takecognl- 
mnce  of  aU  actions,  real,  personal,  and  mixed,  and  of  avil 
matten  that  reqnin  to  be  determined  by  a  jury;  Courts 
of  general  jail  delivery  are  held  at  Castletown,  for  the  trial 
of  prisoners  indicted  for  criminal  offencee;  thegovemtnr 
presides,  attended  W  tha  deemsters,  the  derk  of  the  ndii, 
and  the  water-bailiff. 

"Hie  deonsters  or  Judgesof  the  Island  (supposed  by  soma 
to  be  the  sooceason  of  the  Druldical  priests)  antil  the  15th 
oeutury  acted  according  to  unwritten  laws,  called  "  breast 
laws,"  of  whioh  they  wen  the  depositaries.  They  have 
concurrent  jurisdicthm  over  the  wime  Uand.  Their  ad- 
vloe  Is  taken  by  the  governor  on  all  difiteult  points  law. 
Each  has  now  a  salary  of  £1000  per  annum.  Deematw 
courts  are  held  weeldy,  alternately  at  Douglas  and  Castle- 
town by  the  deemster  for  the  southern  division,  and  at 
Bamsey  or  Peel  or  Kirk  If  iehael  by  the  deemster  of  th« 
northern  division.  They  take  cogniaanee  in  a  sanuna^ 
manner  of  matters  of  debt,  and  havejariadlctlon  in  erinu- 
nal  cases.  The  herring  fishery,  and  the  boats  emplmd  in 
it,  are  placed  under  the  oha^  of.  the  water-bulU^  who 
holds  court  to  redress  grievances  and  snfiRoe  the  r«gal»> 
tions  of  the  fishery.  He  appoints  with  a  small  salary  two 
fishermen,  called  admirals,  to  preserve  order.  The  watec 
bailiff  has  also  civil  jurisdiction  in  questions  of  aalvMOi 
and  takes  oogniamee  of  salts  la  maritime  matters.  Tnt 
high  bailiff's  eoorts  an  held  wasfcly  in  Doa^OMtta- 
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town,  BuDMT,  and  Peel,  for  the  reooreTT  of  debts  under 
40i.,  and  daiiT'  for  the  punisbment  of  droDkeiineM  and 
•ffeacw  againat  pnblio  order.  The  magistrates  hold  regular 
oourta  in  each  of  the  towns  for  the  summary  trial  of 
breaches  of  the  peace  ud  minor  offences.   They  are  ap- 

E dinted  by  oommlsrion  under  the  great  seal  of  England, 
nt  tbelr  powers  are  regulated  bj  insular  acts  of  Tynwald, 
The  membm  of  the  council  and  the  four  high  bailifi^  are 
also  ex  ofitAo  magistrates.  Inquests  of  death  are  held  by 
the  high  bailiff  and  Jury.  There  are  ^wnt  thirty  legal 
practitioners,  called  advocatei,  who  ocnnbine  the  ftinctioas 
of  barrister  and  solicitor. 

The  laws  of  (be  island  still  retain  much  of  their  ancient 
peculiarity  of  obaracter,  tbough  modified  by  acts  of  Tyn- 
mld,  and  rendered  in  some  respects  more  in  unison  with 
those  of  Elngland.  The  criminal  law  was  consolidated 
and  amended  by  the  criminal  code  of  187S. 

The  general  tenure  is  a  customary  ftreebold  devolving 
fktpn  each  possessor  to  bis  next  heir-at-law.  The  descent 
of  land  follows  the  same  rules  as  the  deecent  of  the  crown 
of  England.  The  right  of  primogeniture  extends  to  females 
in  defoult  ot  males  in  the  direct  line.  The  interest  of  a 
widow  or  widower,  being  the  flnt  wife  or  husband  of  a 
person  deceased,  in  a  life-estate  is  one-naif  of  the  lands 
which  bare  descended  hereditarily,  and  -ia  forfeited  by  a 
second  marriage ;  a  second  husband  or  wife  is  only  entitled 
to  a  life  interest  in  one-fourth,  if  there  be  issue  of  the  first 
marriage.  Oftheland  purchased  bythe  husband  the  wife 
aorrl'ving  him  is  entitled  to  a  life  interest  in  one  moiety, 
fiy  a  itetate  of  the  year  1777  proprietors  of  land  are  em- 
pOWendtognnt  leases  for  any  term  not  exceeding  twenty- 
one  years  In  poasession  without  the  consent  of  the  wife. 

Pnrioua  to  the  Act  of  Bevestment  in  1765,  the  commerce 
of  the  island  consisted  principally  in  the  importing  and 
ozportingof  contraband  goods,  the  average  return  of  which 
•xoeeded  half  a  million  sterlingper  annum,  the  loss  to  the 
British  revenue  being  estimated  at  £300,000.  Alter  this 
period  the  customs  of  the  island  were  regulated  by  the  im- 
perial parliament.  The  various  loans  to  the  insular  gov- 
ernment were  consolidated  in  1882,  and  the  fonded  debt 
now  amounts  to  £230,000. 

For  the  year  ending  Uaroh  31, 1888,  the  net  revenue  of 
the  cnstwns  of  the  island  was  £70,906,  and  the  ezpenditore 
3660,568,  leaving  a  balance  qf  £20,348,  which  is  dupoaed  of 
thus:^ 

One  ninth  part  of  the  ooaiter's  revenue  to  Slst 

March,     £1JW1 

Due  exchequer  £10,000 

Lea  abatement  on  scoonnt  of  \om  on  Im- 

poitation  of  goods    2,000 

 —  8,000 
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Ck^^opriatsdiiirplasdnolsltof  l[aiL.»«»«  UMM 

£20,U» 

SslMsn  md  £iI«M«im.— Christianity  is  said  to  have 

Iteen  utrodnced  Into  the  Island  by  St.  Patrick  about  the 
middle  of  the  6th  century.  The  bishopric  of  Sodor  {i.  »., 
SadTeyi,  the  aoathem  Hebrides)  waa  formerly  united  with 
tt«t  of  un ;  and  the  nn  km  oontlnaed  till  the  14Ui  century* 
tte  Manx  blahcva  even  now  retaining  the  joint  title  Sodor 
and  Man.  Some  indeed  affirm,  bnt  with  vaaXL  evidence  to 
enpport  the  statement,  that  the  title  of  Sodor  was  derived 
fwm  the  little  island  off  Peel,  said  to  have  been  at  one  time 
called  Sodor,  now  known  aa  St.  Pabiek*!  Isle,  and  the  aeat 
of  the  (lithedra!  of  St.  Oennan.  The  dloceae  is  in  the 
provinee  of  York ;  it*  bishop  has  a  seat  but  not  a  vote  in 
the  Honse  of  Lords.  The  biahop  Is  assisted  in  eccleeiasti- 
oal  matters  by  an  archdeacon,  a  vicar-gmeral,  a  regiattar, 
and  a  nunner-genetal. 

n«  eodesialmeal  conrti  are  the  oonriitory,  chapter,  and 
the  vlear-general's  snmmary  court.  The  livings  of  the 
elragy  arise  cblefiy  from  tithes ;  the  patronage,  tnm  the 
]>ish<^iric  downwards,  wlUi  the  exception  of  four  in  the  gift 
of  tbuB  diocesan,  ia  vested  In  the  crown. 

Beiidea  King  William's  College,  opened  in  1833,  ptovld- 
Sng  an  education  equal  to  that  obtainable  at  the  btghest 
fllaai  schools  of  England,  and  poBsessing  a  considerable 
number  of  exhibitions  to  the  nnlveiaities,  tiiere  are  in  the 
idand  wveial  other  good  secondary  aehoolB.  The  parochial 
achools  are  also  well  taught,  and  there  are  now  board  schools 
under  the  Insular  Education  Act,  established  thronghaut 
the  island. 

PiipalafMM.— The  following  table  shows  the  population  of 
eaeh  parish  and  town  ftam  1726  to  1^. 

In  1880  the  death-rate  was  21.9  per  1000,  and  the  birth- 
rate 28.6. 

The  principal  towns  of  the  island  are  Douglas,  Outletown, 
Bamsey,  and  Peel.  Dooglaa,  the  chief  town  and  seat  of 
fovotnment,  is  noticed  in  vol.  vlL  p.  8SS.  Castletown,  the 


ancient  capital  of  the  island,  was  until  a  ree«it  period  tho 
residence  of  the  governor.  It  possesses  a  good  haibor,  buv 
racks,  and  a  onstom-hoose.  Bamsey,  on  account  of  its  fine 
sandy  beach  and  beantifnl  situation,  la  a  favorite  wateriog- 

gace,  and  it  has  also  a  large  shipping  trade.   Peel,  adjoin- 
g  St.  Patrick^  Islet,  ia  tM  pilneipa  seat  of  the  henins 
flahery. 


Sheadings,  Parishes, 

Population. 

and  Towns, 

1720. 

1767. 

1821. 

1861. 

U7L 

U8L 

d  fMalew.  (P.)  .  .  . 
S  J  Castletown,  (T.)  . 
1  1  Arbory,  (P.)  .  .  . 

890 
786 
661 
818 

1,466 

915 
1,788 
1,007 

2,640 
2,036 
1,455 
2,668 

1,332 
1^ 

3,4« 

2,318' 
1^ 

2^96 
1!.:'74 
1,273 

^  rsauton,  (P.) .  .  . 
S  1  Braddan,  (P.i  .  . 

*  loS&s-i  •  * 

876 
V80 
810 
mn 

sm 

1J3I 
1314 

41U 
»i™ 

800 
1,784 

714 
1,478 

2,?1^ 
18.846 

1 G20 

6BB 

a,on 

i  rHarown.(P.)  .  . 
S  1  Germain,  (P.)  .  . 

s  [ Patrick,' (P.);  : ; 

409 
610 
476 
74S 

608 

oas 

800 
054 

i^an 

1,W9 

ijati 

1,3SS 
2,329 

1,121 

l,7tll! 

983 

^  TLonan,  (P.)     .  . 

i{£££;:w-'. : 

H7 
020 
460 

869 
7C0 
882 

1,846 

ijm 

l,7ftl 

S,74I 

i,m 

T,U7 
4,214 

^  UadreoB,  (P.)  .  . 

i,ao» 

612 
067 

629 

1,067 

2,209 

urn 

2^329 

S,4U 

I,7&7 

i,4;e 

7^ 
1,477 

%  fJttfby,(P.)  .  .  . 

1  Isiasavs' : : 

488 

806 
048 

4ff7 

773 
820 

1408 
1,467 
1,427 

1.C192 
l,il6 

78S 
l,-077 

A» 

m 
i4Da 

14,070 

ao,iS4 

40,087 

6!.ns 

5B,7« 

Lngnage. — The  Manx  language  is  a  snbdlalect  of  tiie 
aocioit  Celtio,  and  a  dialect  of  the  Irish  branch,  to  whieli 
the  Seottiah  Gaelic  also  belongs.  The  diffbtwoes  In  pio- 
nauoii^on  of  these  languages  are  not  ao  great  as  to  prevent 
a  native  of  either  country  convening  with  one  of  the  other, 
althooi^  the  differences  In  orthography  per^ex-even  the 
most  learned  linguists.  The  Manx  is  now  nt^en  only  tm 
the  northwestern  parishea  and  at  a  few  loealineo  along  tb» 
western  coast.  The  natives  generally  converse  In  tho> 
English  language.  Manx  Is  not  taught  in  any  of  the 
schools,  and  It  is  very  probable  that  it  will  shortly  become 
utterly  extinct.  See  Cbltio  LrrmuTDzn,  vol.  v.  p.  859. 

Biliary  A»HnMim.—l\  admits  of  nearly  absolute 
demonstetion  that  Anglesey  and  not  Han  was  the  Kamm  of 
Cnear.  By  ancient  writers  the  island  is  called  Eabonia. 
The  English  name  Man  is  derived  ftom  the  Manx  Mswafa. 
Many  explanations  bare  been  given  of  the  origin  of  the  wwd, 
but  none  of  themare  better  than  ooiOectures.*  It  Is  InW 
rently  probable  that  the  island  waa  occupied  by  the  Romany 
and  this  is  confirmed  by  the  diaoovery  of  a  Soman  altar, 
which  is  still  preserved  in  Castle  Snuen,  and  of  fiomaa 
coins  In  the  same  vicinl^.  A  eist  and  nm  foud  in 
18G2  near  Trwald  Hill  are  supposed  to  beloi^c  to 
the  aboriginal  pagan  period;  another  memorial 
this  period  is  probably  St.  Patrick's  chair,  consisting  of 
five  upright  stones  on  a  stone  platform  forming  a  seat 
Two  (U  the  stones  are  marked  bj  a  cross,  but  this  In  all 
likelihood  was  done  at  a  period  long  subsequent  *n  their 
erection.  According  to  tradition  the  island  was  for  *  con- 
siderable period  one  of  the  chief  seats  of  the  Druido.  By 
the  peasantry  nearly  all  the  old  monuments  are  attributed  ' 
to  the  Dmlds,  bnt  ue  Bunic  creases  belong  of  oonrse  to  » 
later  period.  One  of  the  principal  Dmidleal  stone  eireles 
is  that  on  the  eminence  called  Hull,  near  the  Calf  Islet 

The  earliest  personage  mentioned  by  tradition  and  his- 
tory is  Manoanan-Beg-Mac-y-Lheirr,  who  is  described  In 
the  statute-book  of  the  island  as  a  punim,  who  "  kept  the 
land  wnder  wAtt  by  his  necromancy."  In  617  Maelgwyn, 
king  of  Korth  Wales,  and  nephew  of  king  Arthur,  expelled 
the  Scots,  and  annexed  the  island  to  his  Welsh  dominions. 
He  was  succeeded  by  his  son  Bfann-ap-Haelgwyn  in  660^ 
from  whom  in  681  the  island  was  reconquered  by  Aydnn 
M'Oabhran,  king  of  Scotland,  who  appointed  his  aliterii  soa 
Brennns  "thane  of  Han."  The  Welsh  king  appears  to  hav« 
recovered  it  from  the  Scots  about  611,  and  to  have  retained 
posseasion  of  it  until  630,  when  it  was  conquered  by  Edwin- 
king  of  Nortbumbria.  Shortly  afterwards  it  again  fall 
under  the  dominion  of  the  Welsh,  till  towards  the  close  of 
the  9th  century  it  was  subdued  by  Harold  Hoarfhger  of 

>  See  "Han,  its  Names  and  their  Origln.''byJ.ll.Je9batt,tn 
Matu  Soeidg  PMicaOaiu,  1878. 
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Vorwmr.  The  JarU  of  Harold  for  •ome  time  threw  off  liii 
rule,  and  held  independent  nny.  Of  these  Jarl  Orry  bdc- 
oeeded  in  ertabltahios  his  nile  over  Uao.  Hii  deseendanti 
ooDtinued  to  mle  till  1077,  when  Godred  Crovan,  Mn  of 
Harold  the  Blaek  of  leeland,  zonted  the  ialaiiden  and  dew 
their  King,  Fingal  II.  On  the  death  of  Oodred  in  1093, 
Uagnnfl  Barefoot  aneoeeded  in  obtaining  powowlon  of  ICan, 
over  which  he  placed  the  Norwegian  Jarl  Octtar  as  gover- 
nor. The  inhabitanta  of  the  Bonthem  dlitrict,  beooming 
diqileaeed  with  Octtar,  elected  Madnanu  in  hu  ^aoe;  a 
baMle  In  oonieqnenee  enaaed  at  Santwait  (or  SainUiiU),  in 
the  parish  of  Jarby,  and  Tictoij  was  inclining  to  the  put  j 
«f  KacmaDBi,  when  the  women  of  the  north,  roihlng  to  the 
■eene  of  action,  totally  changed  the  lime  of  the  flghk 
■IthoBgh  not  till  both  leaden  wen  alain.  On  the  death  of 
lUgsu  the  right  of  (|odxed  Crovan'a  line  to  tiie  kingdom 
of  uie  ules  was  reoogniied,  and  I^igman,  the  son  of  that 
eonqneior,  mooeeded  to  the  goTemment.  He  at  length 
abdicated,  and  nndertook  a  pilgriniage  to  Palestine,  whence 
ho  nerer  retamed.  Olave  IL,  samamed  the  Ihraif,  tike 
only  soiriTing  eon  of  Oodred  OtoTan,  being  then  a  minor, 
a  regent  was  amwlnted,  who  wsa  expelled  ftom  the  king- 
dom in  the  third  year  of  bis  govemment.  Olave  asoended 
the  throne  in  1114.  He  entend  into  •lUanee  with  the 
kings  of  England,  Irebud,  uid  Bootiand,  bat  his  lelgn  was 
disturbed  hj  the  pretensions  of  tiiree  natnial  smis  at  his 
brother  Huold,  by  one  of  whom  he  was  treacheroiuly 
slain  in  1154.  On  this  Oodred  the  Black,  Olave's  only 
legitimate  son,  was  recalled  fh>m  Norway,  and  the  sons  of 
Harold  were  delivered  to  condign  panl^unent.  Dnring 
his  lelgn  Someried,  thane  of  Argyll,  obtained  posaesrion  of 
the  isfimd,  and  Oodred  had  to  take  refbge  in  Norway,* 
where  he  remained  till  the  death  of  the  nsorper,  on  whldi 
he  regained  pooseesion  of  his  throne.  Hisdewth  took  place 
In  1187.  Olave  III.,  bis  only  legitimate  Mm,  bdbig  then  a 
minor,  Be^inald,  another  son,  was  appointed  to  the  govern- 
ment during  his  minority.  The  latter  endeavored  to 
seoore  to  himself  the  throne  by  doing  lunnage  to  John  of 
England,  and  afterwards  by  acknowledging  the  snpremaCT 
«f  the  pope;  aseriai  of  abogglea  was  &e  eonMounes^  tlU 
at  length  Beginald  WHS  Blainln  use.  In  1297  OUve  died 
in  Fed  Omtie,  leaving  three  sons,— Harold«  Be^nald,  and 
Hagnos ;  he  was  snoeeeded  by  his  son  Harold  IL,  who  was 
dxowned,  with  Us  queen  and  a  nomexoos  retinue  of  nobil- 
i^,  in  184S;  on  theiT  ntam  ttom  Stmnj,  where  they  bad 
him  eelebinting  his  marriage  with  OeoUia,  danghter  of 
Haoo.  His  brother  Beglnald  II.  assnmed  the  government, 
bat  was  afterwards  slam  by  Ivar,  brother  of  B^inald  the 
nsorper,  In  1S4B.  On  the  death  of  Beginald  IL  his  brother 
Ifagnos  was  duMsn  king.  John  ui  tiie  Isles  landed  with 
an  wmj  at  Bonaldaw^  to  dl^nto  his  dalnui,  bat  waa 
driven  mm  the  Island. 

From  this  time  the  power  of  the  Norwegian  kidgs  began 
to  decline,  and  that  of  the  Scottish  soveorelns  to  lerive. 
Ifognns  did  homage  to  Alexander  IIL  of  Bootiand,  and 
heu  the  island  frtmi  the  crown  of  Soothmd.  H»  died  In 
1266,  wltboai  issue.  In  the  meantime  Hagnns  VI.  of  Nor- 
vray,  as  the  legitimate  sovereign  of  Man,  ceded  in  1266  to 
Alexander  IIL  all  his  elalnu  and  intereat  in  the  sove- 
.eign^  and  mlaoopacy  oi  Kan  tat  tiie  sam  of  4000  marks, 
■no  an  annual  pensioo  of  100  marks.  Hie  widow  of  Mag- 
nus (the  late  king  of  Man)  sQcoeeded,  however,  In  getting 
Iv&r,  the  aaassin  of  her  brother-in-law  Beglnald,  placed 
on  the  vacant  throne;  and  Alexander  in  1270  sent  an  army 
to  ledaee  the  Island  to  obedianee.  After  a  decisive  tiatUe 
at  BonaldswoT,  In  whldh  Itst  was  ilain,  the  kingdom  was 
annexed  to  Uie  dominions  of  Alexander.  This  monaroh, 
in  Uikva  of  his  eonqoeat,  snbstitated  the  quaint  device  of 
"  the  thxee  legs,"  which  still  eonstitatea  tiia  national-wt- 
hlem,  fig  flie  aaelent  armorial  ensign  of  the  Island^-n  riiip 
In  ftdl  siOl.  with  the  mctta  "Eas  JTamte  tt  AnbiW 
He  placed  the  Island  nnder  the  government  of  his  nobles  or 
thanes,  whose  repeated  acta  of  tyrannical  oppression  at 
length  inspired  the  inhabitanta  to  ftrow  oft  the  Beottish 
jdSo.  Bishop  Mark  (Maraoa  Oalvaalenali),  a  Seotidunan, 
however,  being  informed  of  their  determination,  obtained 
their  mntoal  consent  to  decide  the  eontest  1^  thirty  cham- 
pions selected  flrom  each  party.  The  Muix  ehampions 
were  all  killed,  and  twenty-five  of  the  Soottiah  wamtws 
shared  tha  same  flito.  This  vietmy  confirmed  the  owqusfe 
of  the  SeoCi;  the  anelent  regal  government  was  abtdUied, 
and  a  military  deapotlam  estaUiidied. 

The  moat  imptutant  relics  of  the  Northmen  an  the 
Bniie  grosses,  of  whleh  tiiere  are  abont  forty,  ^ther  whole 
or  fragmentary.  Neaibr  one-hall  of  these  contain  Scandt* 
navian  inscriptions  in  uie  ancient  Norte  langaage  and  In 
Bnnie  character.  Then  an  a  Tvtj  large  nomber  at  Kirk 
Michael,  bat  aome  of  the  most  perfect  an  those  In  the 
«hnnthymrds  of  BaUaogh,  MaMhold,  and  Braddan. 

Oatbig  the  contentions  of  Brace  and  Baliol,  Xdward  L 


of  England  took  possession  of  the  Island  far  a  period,  whUo 
two  rival  claimants  for  the  throne  appeared.  One  of  tiieaa 
waa  Mary,  the  daughter  of  Beginud  II.;  the  other  hex 
aant  AflOica  or  Alfrida,  a  daughter  of  Olave  II.,  and  sister 
of  Magnus.  The  latter  in  1306  oonvned  her  right  tn  die 
island  to  her  husband,  Sir  Simon  de  Hontaoote,  whose  son 
Sir  WiUiun  afterwards  mortgaged  Ite  nvenues  to  Anthony 
Beck,  bishop  of  Durham  wd  patriarch  of  Jerusalem.  In 
1313  Bruce  made  a  deaeent  on  the  island,  and  granted  it  to 
his  nephew  Baudot^  earl  at  Mamy. 

In  Uie  nign  of  Edward  III.  Mary  Waldebeof,  daughter 
of  the  pnvioos  claimant,  solicited  the  amistance  of  that 
monarch.  The  king  allowed  her  titie,  and  by  giving  her 
in  marriage  to  William  Montacate,  eari  of  Sal&bory  (th« 
grudaon  of  Sir  Simon  Ifontaeoteand  AUHda),  thna  nnltad 
In  their  persons  the  rights  of  the  two  lines  of  deocwidanta 
of  Olave  the  Blaek  to  the  kingdom  of  Man.  With  the  aid 
of  the  English  king,  the  earl  was  enabled  to  expel  the  Ban- 
dolptiB  fkom  the  Isbmd j  and  In  theyeor  1844  be  waa 
crowned  king  of  Mao.  u  the  year  13KI  tha  enrl  of  Salli- 
bary  sold  to  Sir  William  le  Scroop,  afterwards  earl  of 
Wiltshire,  "  the  Isle  of  Man,  with  the  title  of  king,  and 
the  light  of  being  crowned  with  a  golden  crown."  On  his 
attainder  for  high  treason,  the  island  in  1380  waa  bertowed 
on  Henry  Peny,  eari  of  Northumberland«  but,  he  haTlnc 
been  attainted  and  banished,  Henry  lY.  made  a  grant  <x 
It  to  Sir  John  Stanley  for  life.  This  grant  was  canoelled, 
and  a  new  patent  passed  the  Great  8m1  in  1406,  bestowing 
the  island  on  him  and  his  hairs,  to  be  held  of  the  crown  or 
Great  Britain,  preMutlng  to  tha  king  a  flart  <tf  firiOKiB  at 
his  ooimatlon.  fflr  John  died  in  1414. 

The  lords  of  the  house  of  Stanley  governed  the  Island- 
ohiel^  by  lieutenants,  who  occupied  the  castlea  of  Peel 
and  BasliML  Various  tumults  arose ;  and  In  1422  fburteen 
petsooB  wen  dmm  by  wild  horses,  quartered  and 
headed.  Eventaally  authority  was  delegated  by  Sir  Joha 
Stuiley  the  second  to  Huuy  Bynm,  who  nmodelled  the 
House  of  KeyL  and  rendered  his  regency  one  of  the  moot 
popular  in  the  insular  hiatwy.  Sir  John  died  in  143^  and 
waa  saeceeded  by  his  son  Thomas,  who  was  eieatad  Baron 
Stanley  by  Henry  VI.,  and  died  In  1460.  TbsoDas  his  son 
was  created  earl  of  Derby  by  Henry  VII.  He  died  in  1G0& 
This  nobleman's  son  Thomas,  the  second  earl  of  Dertn',  re- 
linquished the  titie  of  king  at  Man,  as  he  preferred  "  being 
a  great  lord  to  b^  a  petty  king."  Edmrd,  the  ttdM 
earl,  of  the  last-named  Thomas,  was  a  great  fsverita 
with  Henry  VIII.  On  his  death  In  1572  he  was  succeeded 
by  his  son  Henry,  the  fourth  earl  of  Defby-  He  died  in 
1604,  leaving  two  sons,  Ferdinand  and  William,  who  In 
time  beearae  hnds  of  Man.  The  title  of  WiUlam  waa  dla* 

Ented  by  the  tiiree  danghten  of  Ferdinand ;  with  thoae, 
owever,  he  effected  a  oomprtHuise;  and  In  1610  he  ob- 
tained an  "mat  for  assuring  and  establishing  the  Isle  of 
Man  in  the  name  and  blood  of  William,  earl  ot  DwAtj,"  bat 
In  1687  resigned  his  dignities  to  his  son  James,  oeUbxated 
In  history  as  "  the  great  earl  of  Derby." 

After  toe  execution  of  this  earl  in  1651,  for  bringing  aid 
to  Charles  IL'befon  the  battie  of  Worcester,  the  dennee 
of  the  island  was  undertaken  by  the  heroic  La^  Derby* 
who  was  then  In  Castie  Bnshen;  but  muiam  Clhriatiaa, 
the  receiver-general,  on  the  appearanee  of  a  hoatile  fleelt 
surrendered  ue  castle  without  reslstanoe.  The  Island  waa 
then  granted  to  General  Lord  Fair&x,  who  held  It  until 
the  Bestoration,  when  it  was  restored  to  Charles,  tho 
eighth  earl  (the  son  of  Bail  James),  in  1080.  Onthadarth 
of  Eori  Cbories  In  167^  he  waa  sooeeaded  his  scm 
liam,  tiie  ninth  eari,  who  took  but  little  interest  in  hla 
Manx  property,  and,  dying  without  Issne  in  1702,  was  suo- 
eeeded  lair  his  Mother  James  (a  younger  S(m  ot  Oiariea,  tho 
eighth  earl).  At  this  tima  the  lor^lp  of  Man  was  a^ 
proaohing  dlsKlation.  The  leasee,  which  had  been  granted 
for  three  lives,  having  nearly  expired,  and  no  provision 
having  been  made  relwve  to  their  renewal,  the  neglect  of 
agrtouton  became  general,  and  the  pende  were  wholly 
gtna  u  to  the  flaheriea  and  the  pomalt  w  the  oontraband 
trade,  u  1703,  however,  the  earl  oonferxed  mi  his  Manx 
•tibjects  the  Act  of  dettiement  (very  Justly  called  the  Manx 
Magna  Charto),  by  which  the  lessees  of  estates  were  finally 
established  In  th^  poaseaiion,  and  their  descent  secured  In 
perpetniw,  tm  the  payment  of  oertain  fines,  rati,  and 
daea  to  the  koda.  James  died  in  1736  wlthont  Issve. 

Tho  hndship  of  Man  then  devolved  on  Jsmei^  seeond 
duke  of  Athole,  a  descendant  of  the  I^dy  Amelia  Anna 
Sophia  Stanley  (youngest  daughter  ot  the  seventh  eari  of 
Dvl^).  In  172S,  In  order  to  pnt  an  end  to  the  oontraband 
trade  ot  the  Uaiid,  an  Act  m  Parliament  waa  passed  an- 
thoriziiig  the  purchase  of  all  the  royalties  and  nvenuea  o< 
the  island ;  but  no  result  followed  till  1766,  when  prapood* 
for  the  purchase  wen  revived  and  the  sovenin^  and  ita 
revenues  wm  surrendered  to  the  crown  Cor  JTtLOOOi  The 
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Anka  uid  dooheM  TOHTTed'the  manorial  rlghti,  the  patron- 
.Meoftlwase,  and  other  omolumenti  and  paronialtea.  Br 
toe  Ast  of  BoToetment,  the  Island  was  more  ofoiely  united 
to  the  crown  of  ^gland,  althoogh  its  independent  form  (tf 

Erenunent  has  never  ezperienoed  maj  material  change. 
\  annnitr  of  £2000  had  also  been  granted  to  the  doke  and 
dachoH,  but,  on  the  groand  of  Inadeqoate  oompeniation, 
the  fourth  duke  presented  petitions  to  parliament  and  the 
privy  council  In  1781  and  1790.  He  did  not  suceeed,  how- 
ever. ODtil  the  rear  1806,  when  an  Act  was  paced  aaslgning 
to  mm  and  his  heirs,  as  an  additional  grant,  a  sum  equal  to 
one-fourth  of  the  roTennea  of  the  island,  which  was  after- 
wards commuted  for  £3000  per  annum  forever. 

In  18S5  an  Act  pasMd  both  houses  of  parliament,  at  the 
iDittiiceofthelinwoftiietiteafaiT,  anuorisingthe  lords 
•f  the  treasury  to  treat  with  the  dnhe  for  the  pnxduse  of 
Us  remaining  interest  In  the  island,  and  inl889hewas 
awarded  afurtliersumof  36417,144  for  his  rlg^ti  In  wadoTer 
Ihe  soil  M  lord  of  the  manor,  as  follows : 

For  the  annuity   £100,000 

Bents  and  ftUenatlon  fines   U,000 

TUhfls,  mines  and  qoarrlcs...-  ^....1 

PatroQSce  of  the  bishopric,  with  fonrteen  advow-  >■  2SM44 
.  uns,  the  oigregate  value  of  which  was  AUOO.-.) 

Total   «  MI7.144 

The  eoclesiastioal  baildinga  of  ICa^  have  never  been  re- 
markable for  architectural  beauty.  The  most  Impmiant 
•eolesiasttoal  min  is  St.  Qerman's  cathedral  on  St.  Fatoldk's 
Isle,  l^e  present  building,  which  is  roofless  and  in  a  very 
dilapidated  oondition,  datee  from  1345.  (rat  is  snpposed  to 
ooeapr  thesiteof  an  older  building.  It  is  a  rude  cruciform 
stmcture  llOfeet  long  by  70  feet  broad.  The  tower,  68  het 
In  h^ht^  is  still  entire.  The  crypt  of  the  cathedral  was 
made  use  of  fur  an  eoelesiasticiJ  prison,  among  its  more 
Important  oaptives  being  Eleuor,  wife  of  Humphrey,  duke 
of  Otonoeater,  uncle  of  Henry  YI.  She  is  alluded  to  by 
Shakespeare  as  living  In  banishment  "  with  Sir  John  Stan- 
ley in  the  Isle  of  Man."  St.  Patrick's  church  on  the  same 
iiiet  ii  mpposed  to  have  been  erected  In  the  time  of  St. 
Patrick.  Adjoining  it  is  a  round  tower  slmUai  to  those 
■0  common  in  Ireland.  Hoet  of  the  other  old  chnrches  in 
Han  have  been  replaced  by  modem  structures,  but  another 
very  ancient  one  u  Lonan  old  church,  now  partly  roofless, 
a  very  unpretending  atnietaie,  butsaidtodateftom  theSth 
eentnry.  St.  IMniaa's  church,  also  in  rains.  Is  said  never 
to  have  been  roofed,  acircumstanoe  accounted  for  by  an  in- 
teresting legend.  Of  Rushen  Abbey,  a  house  of  the  Cister- 
cians,  founded  by  Olave^  king  of  Han,  in  1134.  there  now 
«nly  rem^  the  tower,  reiMory,  and  dormitory.  The 
nwiclscan  Majy  of  Blmakin,  founded  in  1373,  has  been 
partly  rebuilt  In  a  rude  manner,  and  is  used  as  a  bam.  Of 
the  nnnneiy  of  Douglas,  said  to  have  been  founded  by 
Uatilda,  daughter  of  Etfaelbert  king  of  the  West  Saxons, 
Mure  are  now  very  slight  nanauifl,  uiefly  of  the  chapel. 

The  principal  oMtlfls  are  Castle  Bushen,  in  Castletown, 
the  anident  residence  of  the  kings  of  Han,  dating  protwbly 
from  the  13th  century  and  still  quite  entire ;  Peel  Castle, 
the  andent  stronghold  of  the  island ;  and  Castle  Hon^ 
Douglas,  ereeted  In  1601  as  a  rcaldMioe  by  the  dnka  of 
Athole,  and  now  nied  as  a  hotel. 

Hie  chief  ionices  of  the  early  history  of  Man  are  the  None 
end  Erse  Suaa,  and  the  record  kept  bv  the  monks  of  Riuhen 
Abbey  entitled  CAnnjom  Matwim,  which  baa  been  edited  with 
learned  notes  by  P.  A.  Hunch,  Chriitianla,  1860.  The  best  gen- 
eial  history  Is  that  of  Train,  2  vOls.,^646.  Among  other  worki 
may  be  mentioned  J.  G.  Cnmmlng,  iw  qf  ifoa,  U*  miory,  phvH- 
tal,«eelettaMkal,eMl,a>ki  taeitd€^,i^  U,,Aadea»d  ati£rSe- 
matoMt^ae  /jfeorAm,  Iffi?:  J.  U.  HemweU,  iloMiidaboirfAbtaoa 
acJUe(trir(m,lttS.  "AepoldlcattonsoftheHanzSooletyareof 
gteatvuue  end  interest. 

UANACOR,  a  town  in  the  island  of  Msooroa,  Btanda 
no  a  slight  eminence  in  a  fertile  plain,  30  miles  east  of 
Palma  (40  miles  by  rail,  l^^  way  of  Inoa).  It  is  sub- 
•tantially  built,  with  wide  streets  and  several  squares ; 
It  bas  the  nmal  buildings  (a  mrisb  oburoh,  a  hospital, 
•ohoob,  and  the  like),  and  the  fonner  palace  <tft£ein- 
deporaent  kings  of  Majoroa  is  pointed  oi^  The 
neighborhood  produces  cereals,  fruits,  an  inferior  quality 
of  vine,  and  some  oil;  and  there  is  some  trade  in  these, 
as  well  as  in  sheep  and  cattle.  The  population  in  1877 
was  14,894. 

MANAGUA,  the  eanital  of  NicsTaraa,  Central 
America,  lies  on  the  south  shore  of  Lake  Managua  in 
ISP  Y  N.  lat  and  86°  12'  W.  long.  Steamboat  oommu- 
nioataon  with  Old  Leon  was  opened  in  1881,  and  a  rail- 
way (32  miles)  is  in  coune  <ii  construotion  to  Granada. 
It  was  nunly  owing  to  the  rivaliy  between  Leon  and 


Granada  that  Man^nia  was  chosen  as  tlw  seat  cf 

the  national  assembly,  and  apart  fitcm  die  adminis- 
trative buildings  there  is  little  of  intenit  in  the  |daoew 
The  population  is  about  12,000. 
MANAKIN,  from  the  Dutch  word  J/awMften,  a|>- 

Slied  to  certain  small  Inrds,  a  name  apnuently  inln- 
iiced  into  English  by  Edwards  [NaL  MiiL  Birebf  L 
p.  21)  in  or  about  1743,  sinoe  which  time  it  has  been 
accepted  generally,  and  is  now  used  for  those  whioh 
form  the  Family  HpridcB  modem  omithologuta. 
The  Manakins  an  peculiar  to  the  NeotK>|»oal  B^ixm, 
and  an  niA  to  have  many  o(  the  haUta  of  the  lU- 
mouse  Family  {Ihndat\,  living,  says  Swunscm,  in 
dee])  forests^  assodating  in  smaU  bands,  and  keeping 
ooDjinaaUy  in  motion,  but  feeding  ahnioet  wholly  on  the 
large  soft  oerriee  of  the  diffennt  Kinds  of  MekutonuK 
HoVever,  as  with  most  other  South  American  Fkase- 
rine  birds,  Utde  is  really  known  of  their  mode  of  life ; 
and  it  is  certun  that  the  FipritJxB  have  no  dose  affinity 
with  the  Pariday^  but  belong  to  the  other  ^great 
division  of  the  Order  Bxueret,  to  which  Oarrod  assigned 
the  name  Mesomyodi,  and  in  that  diviuon,  acooraing 
to  the  same  authority,  constitute,  with  the  Vottngida^ 


crimson,  soariet,  orange,  or  yellow  in  combination  with 
chestDut,  deep  black,  black  and  white,  or  olive  green ; 
and  among  their  most  obvious  characteristics  are  thdi 
short  bill  and  feeble  feet  of  whioh  the  outer  toe  is 
united  to  the  middle  toe  for  a  «>od  part  of  its  length. 
The  tailj  in  most  apeciee  veiy  uiort,  has  in  oUiers  the 
middle  feathers  much  elongated,  and  in  one  the  outer 
rectrices  are  attenuated  and  produced  into  threads. 
They  have  been  divided  by  various  authors  into  up- 
wards of  twen^  so-called  genera ;  but  Messrs.  Sdater 
and  Salvin  (NomendeUor^  pp.  S3-55)  recognize  only 
fifVeeu,  though  admittm^nxtyspedee,  of  which  fifteen 
belong  to  the  genus  P^ra  as  now  resfrioted,  the  P. 
leucowla  of  linnssus  being  its  type.  This  spedes  has 
a  wide  distribution  from  the  isthmiis  of  Panama  to 
C^uiaoa  and  the  valley  of  the  Amazon ;  but  it  is  one 
of  the  most  plainlv  colored  of  the  Family,  being  black 
irith  a  white  head.  The  genus  MacMaroptena^  oon- 
usting  of  four  spedes,  is  very  remarkaole  for  the 
extraordinary  form  of  some  of  the  secondary  wing- 
feathers  in  the  males,  in  which  the  shaft  is  thickened 
and  the  webs  changed  in  shape,  as  described  and  illus- 
trated by  Mr.  Sdater  iProc  ZooL  Society,  1860,  p. 
90;  Ibia^  1862,  p.  175^]  in  the  case  of  thebeautifril 
M  ddiaottu,  and  it  has  been  observed  that  die  wing- 
bones  <^  these  birds  an  also  mnoh  thickened,  no  donU 
in  correlation  with  this  abnormal  strucCoze.  A  liks 
deviation  from  the  ordinary  character  is  found  in  the 
allied  genus  Manaem  or  ChxromachaeriMt  compre- 
hending six  spedes,  and  that  gentieman  Delievee  it 
enablee  them  to  make  the  singular  noise  for  which  thv 
have  long  been  noted  (see  BiBX>8,  voL  iii.  p.  668), 
described  by  Mr.  Salvia  (/&u.  1860,  p.  37)  in  the  cass 
of  oneof  them,if .  onfuiEak^asb^inniDg  '*  with  ashsrp 
note  not  unlike  the  crack  of  a  whip, "  which  is  *'  followed 
by  a  ratUing  sound  not  untike  the  call  of  a  landrail " ; 
and  it  is  a  similar  habit  that  has  obtained  for  another 
spedes,  JIf.  edwar^^L  the  name^in  Cayenne,  aoocnd- 
ing  to  Buffon  {Bat  Xiat  Oueoux,  iv.  p.  413),  of  Ccu- 
tmoueUe.  This  view  is  supported  or  Mr.  Layaid,  who, 
writing  of  the  last  ipedes,  sani  (  Jmi,  1878,  p.  384)— 
"They  make  a  ounous  latthng  noise  (I  sospeot,  by 
some  movement  of  the  odd^  shaped  wing-feathen), 
which  constantly  betray  their  presane  in  the  forests, 
while  of  the  congenenc  M,  gvitunnu,  Hr.  J.  F.  Ham- 

1  Thou^  Bdwaids  called  the  spedss  be  dcnnd  {Mt  mpn)  a  Tit- 
mouse, he  prpperlj  ramarM  thjtt  there  wasno  gsras  ofBoropsaa 
birds  to  whbA  he  amid  liken  U. 

■  Exdndlns,  however,  the  lennsJMp^wilfl  ihsbssoHfblonnise 
colored  birds  waU  known  ss  the  "Oocki  of  the  Eock"— whieh 
hSs  nsu^  been  i^aoad  among  the  CbtiHgUm. 

*  TbefSomi anniealed  ^Ifr. DanflD  iMoMt.qr  Mm, ate, 
li.p.H)< 
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ntoD  remarks  [Ibi»,  1871,  p.  305)— "The  first  iDtima- 
4ioD  given  of  the  preaenca  of  one  of  these  birds  is  a 
sharp  whirring  sound  very  like  that  of  a  child's  small 
vooden  nUAle,  followed  by  two  or  three  shan>  snaps." 
The  same  obeiBrrer  adds  (foe  oiC.)  of  a  member  of  the 
kindred  genos  Chtroxtpkut^  eontuning  five  speoies, 
that  C.  cavdata  is  known  to  the  Braiilians  as  the  Fan- 
dango-bird, from  its  habit  of  performing  a  danoe." 
They  say  that  "one  ,percheB  u|Mni  a  Isanoh  and  the 
others  ammge  themaelTes  in  a  <nde  round  it,  dandng 
np^nd  down  on  t^dr  perches  to  the  musio  sung  [?] 
by  Uie  oentm  one.  Exception  must  be  taken  to  this 
■tory  BO  fkr  as  regards  the  mode  in  which  the ' '  music ' ' 
is  produced,  for  these  birds  have  no  true  song-muscles ; 
but  Uie  effect  is  doubtless  as  donribed  by  Mr.  Hamil- 
ton's informant.  (A.  H.) 

MANANTADI,  or  Manantox>dt,  a  town  in  Mala- 
bar district,  Madras,  the  trading  centre  of  the  Wain&d 
ooffee  district  (11"  48'  _N.  laL,  76*  2'  65"  E.  long.). 
The  popolation  in  1871,  including  numerous  European 
ooffee  pluiters,  with  their  families,  in  the  neighbor^ 
hood,  was  10,959.  Besides  several  Government  offices, 
it  oontuns  a  good  dub.  Early  in  the  century  it  was  a 
military  outpost,  and  in  1802  the  gairibon  was  mas- 
sacred py  the  Kotiote  rebels. 

BiANASSEH.  The  tribe  of  Joflsra  (o.v.).  ^ 
HsUi^m  aod  stronger  half  of  die  "sons  of  Aaooel," 
wasdinded  utotwo  branches,  so  oonsiderable  as  them- 
aelTes to  bear  the  name  of  tribes,  which  referred  their 
origin  to  Hanaaseh  and  Ephraim,  the  two  sons  of 
Joseph  by  his  Egyptian  wife  Aseoath.   Of  the  two 
Manasseh  was  held  to  be  the  elder,  but  the  patriarohial 
story  relates  how  Jacob  predicted  the  superiority  of 
the  younget  branch  (Gen.  xlviii.),  which  in  fact  played 
far  the  greater  part  in  history,  occupying  in  the  early 
ds^  of  the  settlement  in  Canaan  the  part  of  the  cen- 
tral mountain  land  (Mount  Ephraim)  where  the  head- 
quarters of  armed  Israel  and  the  sanctuary  of  the  ark 
stood  (atShiloh),and  in  later  Umes bidding  the  kingship, 
and  greatly  excelling  Manasseh  in  numerical  strcngtii 
(Deut  xxxiiL  17).    During  the  conquest  per- 
haps, the  separation  of  the  two  branches  of  Joseph 
was  notso  well  marked  as  it  afterwards  became,  for 
the  ancient  narrative  of  Josh.  xvii.  Hs?.  represents 
(he  whole  houseof  Joseph  as  acting  together,  estab- 
lishing itself  in  the  un<ueared  forests  of  the  central 
mountains  till  it  had  strength  to  contend  with  the  iro 
chariots  of  the  Canaanites  about  Bethshean,  and  in 
the  cities  of  the  rich  plain  of  Jezreel.  These  citi( 
probably  were  not  all  subdued  till  the  days  of  Davi'l 
or  Solomon  (Jud.  i.  27 :  1  Sam.  xxxi.  10 ;  1  Kings  ix. 
15) ;  Uiey  ultimately  &ll  to  Manasseh,  which  held  the 
oOTUiem  part  of  the  hill  country  of  Joseph,  overlook- 
ing the  plain,  and  finally  encroached  on  lands  once 
reckoned  to  the  less  warlike  tribes  of  Asher  and  Issa- 
ehar  (Josh,  xvii.  11).  But  the  lino  of  division  between 
Ephrum  and  Manasseh  was  not  always  the  same,  and 
in  the  time  of  Gideon,  the  great  hero  of  Manasseh, 
and  the  man  under  whom  the  seniority  of  the  tribe 
had  a  real  meaningj  Shechem  itself  was  a  Manassite 
dependenpy  (Jud.  viii.  31,  ix. ;  comp.  Num.  xxvi  31 ; 
Joeh.  xviL  2).    Besides  their  western  settlements  in 
the  fertile  glades  of  northern  Samaria,  running  out 
into  the  grwt  plain,  the  Manaasitee  had  Iwoad  terri- 
tories east    die  Jordan  in  the  pasture  land  of  Bash  an 
and  Qilead,  munly  occupied  by  a  dan  named  Machir, 
and  leokoned  as  uie  first-born  of  Manasseh.   On  the 
|»robsbtlity  thiU^  these  territories  were  colonies  from  the 
west  see  vol.  xUi.  p.  411.   The  outlying  Manasaites 
had  many  struggles  with  their  foreign  neighbors ;  1 
Chron.  ii.  23  speaks  of  the  loss  of  sixty  dties  to  Gesnur 
and  the  Anunasans  (A  V.  mistranslates).   After  suf- 
fering much  at  the  hands  of  Damascus,  they  were 
oairied  into  oaptivit;^  by  llgUtfa  Pileser  (734  B.C.). 
^«  cairtiTity  of  theur  brethren  in  the  west  followed 
tome  thirteen  years  Uter. 

n*  aame  Kanaieh  (Tl^^,  h«  wlio  OMM  to  fimget)  is 


reforred  in  Gen.  xlL  61  to  Joseph's  J07  at  the  birth  ot  tha 
■on  who  cuued  htm  to  forget  hli  Borrow*  and  oeaae  to  long 
for  hts  home.  Unlike  the  other  tribal  names,  it  ooonn  as 
a  pemnal  name  before  the  captivity,  being  that  borne  hy 
the  Bon  and  saoocMor  of  Heaekiah,  uie  godleM  king  whose 
Bins  are  designated  as  the  dadslve  oansa  of  the  i^eefeion  ef 
the  kingdom  of  Jodah. 

MANATEE,  an  animal  belonging  to  the  order  Sir 
rvnto,  for  the  general  characters  and  posiUon  of  which 
see  Mammalia  (p.  392).  The  name  Manati  was  m>- 
parently  first  applied  to  it  by  the  early  Spanish  colo- 
nists of  the  West  Indies,  in  alluuon  to  the  hand-like' 
use  which  it  frequently  makes  of  its  fore  limbs;  hf 
English  wAtm  fn>ni  the  time  of  Dammer  (who  mm 
a  good  account  of  iu  halHts)  downwards  it  has  Deen 
genraallyqielt"  Manatee."  It  was  placed  by  Linnseua 
in  hisfaeterogeneous  genus  Trichechtu^  but  St«nr'a 
name  JUanatut  is  now  generally  aooepted  for  it  by  h>(^ 
ogists.  The  question  of  the  spedfio  disUncUon  of  the 
Airican  and  American  Manatees  will  be  treated  of 
further  on,  but  it  will  be  ohiefly  to  the  Utter  and  better 
known  form  that  the  following  description  applies. 

The  size  of  the  Manatee  has  been  much  exaggerated, 
as  there  is  no  trustworthy  evidence  of  its  attuning  a 
greater  length  than  8  or  perhaps  9  feet.  Its  genend 
external  form  may  be  seen  in  the  figure  at  p.  894  of 
the  present  volume,  taken  from  a  living  exunple  m 
the  Brighton  Aquarium.  The  body  is  somewhat  fish- 
like,  bat  depressed  and  aiding  pMterioriy  in  a  broad 
flat  shovel-uke  horisontal  tail,  with  rounded  edges. 
The  head  is  of  moderate  size,  oblong,  with  a  blunt, 
truncated  muzzle,  and  divided  from  the  body  by  a  very 
dight  oonstriotion  or  neck.  The  fore  limbs  are  flatbed 
oval  paddles,  placed  rather  low  on  the  sides  of  the 
body,  and  showing  externally  no  si{;ns  of  diviuon  into 
fingers,  but  with  a  tolerably  free  motion  at  the  shoulder, 


Ila  l^Fieot  Tlew  of  HMd  of  ^iwioM  Itoatjfc  BhowhMt 
mi.  Dc»trila,jiid  month.  A.wlth  tta  lotaa^  ^nppwUp 
dlTarlcatedTB,  with  the  Up  oonttaetod.  From  Unrte,  SVoac 

ZooL  Soe.,  ToL  xL 

elbow,  and  wrist  joints,  and  with  three  diminutive  flmt 
nails  near  their  extrenuties.  No  traces  of  hind  Umbt 
are  discernible  either  externally  or  internally;  and  then 
is  no  dorsal  fin.  The  month  is  voypeouliar,  the  tnmia 
upper  lip  being  deft  in  tbe  middle  line  into  two  lobes, 
each  of  which  is  separately  movable,  as  will  be  de- 
scribed in  speaking  of  its  manner  of  feeding.  Tat 
nostrib  are  two  semilunar  valve-Uke  slits,  at  the  apex 
of  Uie  mosile.  The  eyes  are  very  minute,  placed 
at  the  sides  of  the  head,  and  with  a  nearly  cir- 
cular apertnre  witb  wrinkled  maigins.  The  ex- 
ternal ear  is  a  minute  orifice  nUWbed  behind  the 
eye,  without  any  trace  of  pinna.  The  skm  gen- 
erally is  of  a  daric  grayish  color,  not  smooth  or 
glistening,  like  that  of  the  Cetaeea,  butfinely  wrinkled. 
At  a  litt^  distance  it  appears  naked,  but  a  olose  in- 
spection, at  all  erentainyouiijs  animals,  sfaowsasoan^ 
covering  of  very  delicate  ham,  uid  both  upper  and 
under^ps  are  well  supplied  with  short,  stiff  bristlea. 

The  ^eleton  is  remarkable  for  the  maasiveoesa  and 
extreme  density  of  moat  of  the  bones  of  which  it  it 
composed,  espedally  the  skull  and  ribs.  The  cervical 
region  of  t^  yertebfal  ndnmn  is  short,  and  preaeuli 
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Uie  eroat  peonliarity  of  ooDtunia|;  only  ux  bones  id- 
steaa  of  seven,  the  DDmber  usual  m  the  Mammalia,— 
the  only  other  case  being  that  of  one  species  of  Sloth 
ICholapiu  koffTnanni).  Another  gnat  peculiarity 
(which,  however,  seems  to  be  characteristic  of  all  the 
Sirenia)  is  that  the  flat  ends  of  the  bodies  of  the  ver- 
tebrae do  not  ossify  separately,  so  as  to  form  disk-like 
epiphyses  in  the  young  state.  None  of  the  vertebrae 
are  united  together  tofonn  a  sacrum,  the  rudimentary 
pelvic  bones  having  no  direct  connection  with  the 
vertebral  column.  The  number  of  rib-bearing  vertebras 
appears  to  vary  in  different  individual  from  fifleen  to 
eighteen,  and  those  of  the  lumbar  and  caudal  region 
fiwn  twenty-five  to  twenty-nine.  The  skull  (fig- 2)  is 
ezoee^nj^  different  frcHu  Uuit  of  any  of  the  Whales 


FM  Ir-Sknll  (tf  AMcan  Manatee  {.Mmatm  teneffakaiUl.  X  ft. 
From  Mus.  Roy.  Coll.  Suiseoua. 

or  Dolphins  {aidvt  Cetneen),  with  which  the  Manatee 
was  formerly  supposed  to  be  allied.  The  cerebral 
cavity  is  rather  small  as  compared  with  the  size  of  the 
aninul,  and  of  oblong  form ;  its  roof  is  formed  of  the 
parietal  bones  ts  in  orainary  mammals.  The  squamosal 
has  an  extremelv  large  and  massive  zygomatic  procees, 
which  loins  the  largely  developed  malar  bone  in  6!vnt 
The  ortiit  is  small,  but  prominent  and  nearly  surrounded 
by  bone.  The  anterior  nares  taken  together  form  a 
lozenge-shaped  aperture,  which  looks  upwards  and 
eztenas  backwards  considerably  behind  the  orbits. 
Their  ridea  are  formed  by  the  ascending  processes  of, 
the  {amnaxiUae  below,  and  by  the  snpra-corbital  (aroeesses 
of  uie  firontab  above,  no  traces  of  nassls  being  found 
in  most  skulls,  thongh  these  bones  are  ocoauonally 

S resent  in  a  most  rudimentary  condition,  attached  to 
lie  edges  of  the  frontals,  far  away  from  the  middle 
Ene,  a  position  quite  unique  among  the  mammalia.  In 
front  of  the  narial  aperture  the  face  is  prolonged  into 
a  narrow  rostrum,  formed  by  the  premazillaB,  sup- 
ported below  and  at  the  mdes  by  the  maxillas.  The 
under  surface  of  this  is  very  rugous,  and  in  life  covered 
by  a  homy  plate.  The  rami  or  the  mandible  are  firmly 
united  together  at  the  symphysis,  which  is  oompressea 
lat«aUy,  deflected,  and  has  a  mgous  upper  surface ; 
to  this  another  homy  plate  is  attai^ecl,  which  with 
that  of  the  upper  jaw  nmotaonaUy  snppues  the  place 
of  teeth  in  the  anterior  part  of  the  mouth.  In 
the  young  state  there  are  rodimentary  teeth  con- 
oeided  beneath  •these  homy  plates,  which  never 
penetrate  through  them,  and  must  therefore  be  quite 
ninctionless,  and  altogether  disappear  before  the  animal 
is  f\ill  grown.  There  is  besides,  on  each  ude  of  the 
hinder  part  of  both  upper  and  lower  jaws,  a  paraM 
TOW  of  molar  teeth,  similar  in  characters  from  the  be- 
ginning to  the  end  of  the  series,  with  square  enamelled 
crowns  nused  into  tuberculated  transverse  ridges,  some- 
thing like  those  of  the  Tapir  uid  Kangaroo.  The  upper 
teeth  have  two  ridges  and  ihxee  roots:  the  lower  teeth 
have  an  addltumaTposterior  small  irio^  or  tslon,  and 
Imt  two  roots.  These  teeth  snooeed  eaoh  other  from 
befixre  baokwsxdi,  as  in  the  I^rohotcidea,  those  at  the 


front  of  the  mouth  being  worn  out  and  shed  beforft* 
those  at  the  back  are  mlly  developed.  There  arfr 
altogether  about  eleven  on  eaoh  ude ^f eachjaw,  but 
nutJy  more  than  six  are  present  at  ono  tune.  Tne  brain- 
is  remarkably  simple  in  stxucture,  its  hemispheres- 
exhibiting  none  of  toe  richnessof  oonvoluUon  so charao- 
teristic  of  the  Cetacca.  The  stomach  is  compound;  bnne 
divided  by  a  valvular  constriction  into  two  pnndpal 
cavities,  the  first  of  which  is  provided  with  a  sinj^ar 
glandular  pouch  near  the  oaidiao  end,  and  the  second- 
with  a  pair  of  elongated,  conical  csocal  sacs  w  diver* 
ticula,  the  use  of  which  is  by  no  means  obvious.  The 
caecum  is  bifid.  The  kidneys  are  simple.  The  heart  it- 
broad  and  fl^  with  the  apex  deeply  defl  between  the^ 
ventricles.  The  prindpal  oloodvessels  form  very  ezten- 
uve  and  complex  retia  mtroAiYia.  The  lungs  are  re- 
markably long  and  narrow,  as  owing  to  the  very  oblique 
position  of  the  diaphragm  the  thorado  cavity  extoids- 
very  far  back  over  the  abdomen.  The  mammary  glands- 
of  the  female  are  two  in  number,  situated  just  mliinck 
and  to  the  inner  ade  of  the  origin  of  the  pectoral  limb. 
The  red  corpuscles  of  the  blood  are  among  the  largest 
of  those  of  toy  members  of  the  dassj  averanng  in  di- 
ameter, aoconnng  to  Gullfver,  i A«  of  an  incuo. 

Manatees  pass  the  whole  of  tnor  lifb  in  the  water,, 
inhabiting  bays,  higoons^  estuaries,  and  huge  rivus,  bat- 
the  open  sea^  so  oon^mal  to  the  C^aeea,  is  quite  un- 
suited  to  their  peculiar  mode  of  life.  As  a  general  rule- 
they  prefer  shallow  water,  in  which,  when  not  feeding,, 
they  ue  near  the  bottom,  supporting  themselves  on  the 
extremity  of  the  tail,  or  slowly  moving  abont  by  the 
assistanoe  of  the  fore  limbs,  the  tips  of  whldi  are  just 
idlowed  to  touch  the  ground,  and  onlyraimng  the  top  of 
the  head  above  the  surface  for  the  purpose  of  breathing- 
at  intervals  of  two  or  three  minutes.  In  deeper  wator 
th^  often  float,  with  the  body  much  arched,  the.- 
rounded  bade  does  to  the  sur&oe,  and  the  head,  lunbs^ 
and  tail  huiging  downwards.  The  air  in  the  lungs  ob- 
vioudy  asnsts  uem  to  maintain  this  podtion,  acting  ii^ 
the  same  mannw  as  that  in  the  aii~ws  of  fishes.  Tndr 
food  consists  exdudvely  of  aquatic  plants,  on  whicb> 
ihey  browse  beneath  tho  water  much  as  terrestrial  Un- 
gulates do  on  the  green  pastures  on  shore.  They  are- 
extremely  dow  and  inactive  in  their  movements,  and^ 
perfectly  harmless  and  inofiendve,  but  are  subiect  to  »• 
constant  persecution  from  the  inhabitants  of  tne  coun- 
tries in  which  they  dwell  for  the  sake  of  their  oil,  skin, 
andflesh.  frequent  attempts  have  of  Ute  been  made  to- 
keep  spedmens  alive  in  captivity,  and  som^imes  with 
oonddeiaUe  suooess,  one  having  lived  in  the  Brighton* 
Aquuium  fbr  upwards  of  dxteen  months.  It  was  fed 
chiefly  on  lettuce  and  endives,  but  would  also  eat  leave»- 
of  Uie  duidelion,  sow-thistle,  cabbage,  turnip  and  carrot 
^m  tiiis  and  other  captive  spedmens  some  interesting- 
observations  upon  the  mode  of  life  of  the  animal  have- 
been  made.  One  of  these  is  the  free  use  it  makes  of 
its  fore-limbs.  From  the  shoulder-joint  Uiey  can  he- 
moved  in  all  directions,  and  the  elbow  and  wrist  permit. 
of  free  extendon  and  flection.  In  feeding  they  push  the 
food  towards  their  mouth  by  means  of  one  of  the  hands, 
or  boUi  used  dmultaneoudy,  and  any  one  who  has  seen- 
^ese  memben  thus  employed  can  readily  bdieve  the 
stories  of  thdr  carrying  their  young  about  under  thdr* 
Still  more  interesting  and  quite  untqtie  among 


arms. 


Mammals  is  the  action  of  the  peculiar  lateral  m&- 
formed  by  the  divided  upper  lip,  thns  described  Iv 
Professor  Garrod:— "These  pads  have  the  power  or 
transversely  approaching  towards  and  receding  from- 
one  another  dmultaneoudy  (see  fig.  1,  A  and  B). 
When  the  animal  is  on  the  point  of  sdring  (say)  a  leaf 
of  lettuce,  the  pads  are  diverged  tnuurverselv  in  soofa  a 
way  as  to  make  a  median  gap  of  condderahle  tmiadth. 
Directly  the  leaf  is  within  grasp  the  lip-pads  are  ap- 
proximated, the  leaf  is  firmly  seized  between  their  con* 
tiguoua  bristly  snrfeees,  and  then  drawn  inwards  by  a. 
backward  movement  of  die  lower  maivin  of  the  Up  as- 
a  whole."  The  anunal  is  thns  enaUed  1^  the  unaidedk 
means  of  the  upper  lip  to  introdnoe  food  jriaoed  beforft 
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itiritlioat  the  afisiatanoe  of  Uie  oompantively  insi^mfl- 
MDt  lower  lipj  the  actloD  greatly  recalling  to  the  ob- 
Berver  that  of  the  mouth  of  the  silkwonn  and  other 
caterpillars  in  which  the  mandibles  diveige  and  con- 
verge laterally  during  masticatioD.  When  out  of  water 
the  Manatee  is  an  extremely  helpless  animal ;  and,  al- 
though statements  are  frequently  met  with  in  books  of 
its  Tolantarily  leaving  the  water  for  the  purpose  of 
basking  or  feeding  on  shore,  all  trustworthy  obs^a- 
tions  of  thoee  aoquainted  with  it,  either  m  a  state 
<tf  n^nre  or  in  oapttrity,  indicate  that  it  has  not  the 
powor  of  doing  to.  None  of  the  specimens  in  oonfine- 
ment  have  been  observed  to  emit  any  sound. 

Manatees,  though  much  leas  numetous  than  formerly, 
are  stall  oocasioaaJly  found  in  creeks,  lagoons,  and  estu- 
aries in  some  of  the  West  India  Xslanda,  and  at  various 

Sots  on  the  Atlantic  coast  of  America  from  Florida  as 
r  south  as  about  SXf  S.  lat,  and  in  the  great  rivers  of 
Brasi],  almost  as  high  as  their  sources.  They  are  also 
met  with  in  similar  situations  on  the  opposite  Airicas 
coast,  from  about  16**  N.  to  10°  S.  lat ,  and  as  far  into  the 
intenor  as  Lake  Tchad.  Its  range  may  even  extend,  if 
native  reports  obtained  by  Sdiweinmrth  are  oorreotly 
iutopreted,  to  the  river  Keebaly,  27**  E.  long. 

The  American  Blanatee  (JK  avHreUiM^  ^niecnuB)  was 
diou^ht  by  Dr.  Harian  to  be  divinble  into  two  spedes, 
one  inhalnting' Braal  and  the  other  tlie  WeetXwfies 
and  Elorida.  ^  To  the  northern  form  he  gave  the  name  of 
M.  laiirottrii,  hat  the  distinction  is  not  now  generally 
zeoognlied.  On  better  grounds  the  African  Manatee 
was  separated  by  Desmarest,  under  the  name  of  M. 
tenegaleRsu,  and  there  are  certainly  constant  idthougb 
not  very  important  cranial  characters  by  which  it  can 
be  distuiguisfaed  from  its  American  oongener,  among 
which  the  following  may  be  cited: — the  anterior  part 
of  the  rostrom  is  shorter,  shallower,  and  altogether 
mailer;  the  orlnt  is  smaller;  the  «ygomatio  prooees  is 
more  deep  and  masBve;  the  malar  bone  is  deeper  from 
above  downwards;  the  upper  maigin  of  the  anterior 
naxes  is  ttarrower  and  wiUi  a  smooUi  and  rounded  in- 
stead of  a  thin  and  serrated  edge;  the  npper  suifiwe 
of  the  frontal  is  flwt,  instead  of  concave;  tae  fonuneu 
magnum  and  occipital  etmcJyleB  an  narrower  from  nde 
to  fflde,  and  the  qrmf^iyais  of  the  mandiUe  smaller 
and  shallower. 

For  an  account  of  the  uiimals  most  nearly  allied  to 
the  Manatee,  the  Rhytina,  or  "Northern  Manatee  " 
as  it  is  sometiuies  called,  and  the  Dugong,  as  well  as 
the  various  extinct  kindred  forms,  see  Muiualia,  pp. 
393,394. 

BO&ogrmhf.—W.  TrolUc,  ^drogm  tet  de  DierhuuU,  1851 : 
J.  llnii«,  ''^On  the  Form  and  Straotare  of  the  UsDBtee,'' 
Trmu.  ZocL  8oe.  Land.,  Tol.viiLp.  1S7.1872,  and  "Further 
Obwrratioiu  on  the  Manatee,"  im.,  vol.  xi.  p.  19, 1880 ;  A.  H. 
Ganod,  "  Notes  on  the  Manatee  recently  living  in  the  Zo»- 
loffkal  Sodetr*!  Oardeos,"  IMd.,  vol.  x.  p.  137, 187S ;  H.  a 
Chapman,  "ObMrvations  on  the  Stractnre  of  the  Manatee," 
Fne.  Aead.  Nat.  Seiaua  of  PkUatUpkia,  p.  45S ;  A.  Crane, 
"  Mot«a  on  tlie  HabiU  of  the  Manatees  in  Captivity  in  the 
Brlshton  Aqurinm,"  J¥o&  ZmLSml  Land,,  1881,  p.  4fi6. 

H.  F.) 

MANBHUM,  a  district  in  the  lieutenant-governor- 
ship of  Boigal,  India,  lying  between  22°  ZV  and  24** 

N.  lat,  and  85"  sFand  Sr  W  K.  long.,  is  bounded 
00  the  N.  by  Hai&rihfcgh  and  Bfrbhiim^  on  the  £.  by 
Baldwin  and  B&nkura,  on  the  S.  hv  Singbhtim  and 
Midnapur,  and  on  the  W.  by  Loh&roag&  and  Hazdri- 
bfigh.  It  has  an  area  of  4147  square  milo&  The 
headquarters  station  is  at  Purulia.  M&nbhiim  district 
forms  ^e  first  step  of  a  gradual  descent  from  the  table- 
land of  Chuti&  Nl^giiur  to  the  delta  of  lower  Bengal 
In  the  northern  and  eastern  portions  the  country  is 
open,  and  oonsists  of  a  series  of  roUing  downs,  dotted 
here  and  there  with  isolated  conical  huls.  The  soil  is 
for  the  most  part  composed  of  hud,,  dry,  ferruginous 
gravel,  but  many  of  the  bwer  levels  are  filled  with  good 
alliivial  soil,  wnioh  yields  a  fine  rice  crop.  In  the 
western  and  southern  tracts  the  country  is  more  broken, 
and  the  scenery  much  mora  piaturoiKiue.  Thaprindpat 
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hills  an  Dalm&  (3407  feeOi  the  crowning  peak  of 
range  of  the  same  name ;  Ghuie&bar{  or  Gajboro  (222(^ 
feet),  the  highest  peak  of  the  Baghmdndf  range, 
about  20  miles  southwest  of  Purulia ;  and  P&nchkob 
or  P&ochet  (1600  feet),  on  the  summit  of  which  stands- 
the  old  palace  of  the  rii&a  of  P&nchet.  The  hills  are- 
all  covered  with  dense  jun^^e.  The  chief  river  is  thfr 
Kasfu,  which  flows  through  the  district  from  northwest 
to  southeast  into  Midnapur^  and  on  whidi  a  considera- 
ble floating  trade  in  tdl  tunber  is  carried  on.  Th* 
usefbl  timber  fimnd  in  M&nbhiim  is  veiy  Umited  iik 
quantity,  and  with  the  present  rate  of  decrease  the- 
supply  cannot  last  many  years.  Tigers,  leopahls,  bears^ 
wolves,  and  jackals  are  not  uncommon ;  various  kind» 
of  deer  abound ;  and  bison  are  occasionally  met  in  the- 
soutb  of  the  district.  Elephants  come  every  year 
from  the  southeast  into  the  hilly  country  between 
HftnUtiim  and'&ngbhiim. 

The  oensuB  of  1872  returned  the  popolatlon  at  dS0,6SL 
The  aboriginal  trlbee  numbered  about  100,000,  Hindus 
nearly  TOO/KX^  and  Mohammedans  about  3(^000.  In  1681 
the'  population  was  l,0iU17.  A  laKge  jropution  of  th» 
aborigines  are  now  seml-Htiidalied.  The  most  nnmeroaB> 
aboriginal  tribe  are  the  SanbUa;  but  the  Bhfim^  Kola  are 
the  onaraeteriatic  aboriginal  race.  In  M&nbhtim  they  in- 
habit the  ooant^  lying  on  both  tides  of  the  Snbamarekhfc. 
They  are  pore  Muidaa*  but  their  oompatrioti  to  the  east 
have  drowed  the  title  of  Unnda  and  the  nie  of  their  dla* 
tinctive  uuigQage,  have  adopted  Hindu  cnstoms,  and  ue- 
flut  beooming  Hindus  In  religion.  The  Bh6mlj  Eols  of  the- 
Jungle  MalUus  were  onoe  the  term  of  the  muroonding  dls> 
tricta;  they  are  now  a  more  peaoefnl  tzibe,  but  ham  lost  t»< 
a  great  extent  the  simplicity  and  trnthfUiuM  (tf  eharaetee- 
for  which  tiieir  oM^nates  are  generally  dirtingniahed.  * 
Amonghigb-easte  Hindna  about  60,000  axe  Br&hnuuu  audi 
16,000  B^pnts.  The  Kevmfii,  who  are  agrioolturists,  fona 
the  most  muneroos  easte  in  the  dlstziot  The  Christian 
population  nombera  about  600,  most  of  whom  are  engaged 
in  agricolture.  Minbhfim  la  a  thoroughly  mzal  diatriet^ 
and  coataliu  only  two  towns  with  npwuds  of  5000  inhabi- 
tants, namely  Poralia,  and  Baghnnithpur,  and  three  otheia. 
with  over  8000,  namely  JhtUidi,  KMpnr,  and  HUabiait. 

Three  principal  eropa  of  rice  are  grown,  one  sown  broad- 
oast  early  in  May  on  table-lands  and  Uie  tops  of  ridges,  a&< 
antomn  erop.  and  a  winter  crop,  the  last  farming  the  chief 
harveot  of  the  district  Other  erope  are  wheat  barley^ 
Indian  com,  pnlse%  ollseeda,  Unseeds,  Jnt^  hemj^  sogav- 
eane,  indigo,  pan,  and  tobacco.  Owing  to  Hie  c«gaph>tene» 
of  the  natural  dtainaoe  floods  are  nnknown,  bat  the  coun- 
try Ib  liable  to  droughts  caused  by  deficient  rainfall.  The- 

firindpal  artldee  of  export  are  oUaeedg,  poises,  ghi,  lae» 
odigo,  tasarsUk  (mannaetored  near  Baghnn&thpnr),  tlm- 
ber,  resin,  coal,  and  (in  good  seasons)  rloe.  The  eUef  Im- 
ports are  salt  piece  goods,  brass  utentils,  and  nnwnm^t 
Iron.  Cotton  band-loom  weaving  is  carried  on  all  over  the- 
district  Coal  Is  found  at  Ibaria,  a  £bw  miles  from  Paraa- 
nitii.  The  total  revenue  of  Uftubhtim  district  in  188L 
anumnted  to  £26,780,  of  which  £7662  was  obtained  fnmii 
land,  and  £6484  f^m  exdae.  The  aohools  in  1877  numbered 
392,  with  9616  pupils.  The  elimate  of  the  district  is  fklrir 
healthy.  The  average  rainlaU  for  the  ten  yean  ending 
1880-81  was  S&.96  indues. 

MAKCHA,  La.  This  name,  when  employed  in  it* 
widest  sense,  denotes  that  bare  and  monotonous  ele- 
vated plateau  of  central  Spun  which  stretches  between- 
the  mountains  of  Toledo  and  the  western  spurs  of  the- 
hills  of  Guenca,  being  bounded  on  the  S.  by  the  Siena. 
Morena  and  on  the  A.  by  (he  Aloairia,  which  ddrte- 
the  upper  course  of  the  Tagoa.  It  thus  oomprina- 
portions  of  the  modem  provinces  of  Toledo,  AlbaoMtt^ 
and  Cnenca,  and  almost  the  whole  of  Ciudad  ReiL 
Down  to  the  16th  centnir  the  eastern  portion  wai 
known  as  La  Mancha  de  Montearagon  or  de  Angon, 
and  the  west^  simply  as  La  Manoha ;  afterwards  the 
nurtheastem  and  southwestern  sections  respectavely 
were  distinguished  hy  the  epithets  * '  Alta ' '  and  ' '  B^a 
(up]>cr  and  lower).  La  Mancha  was  created  a 
province  in  1691:  its  officnall^  reoognized  bounda- 
ries have  since  tnat  time  varied  oonsiderably,  and 
in  oommon  parlance  it  is  often  now  identifled  with 
the  mod^  provinoe  of  (Xudsd  Real  (Sudad  Real, 
whidi  is  boiuided  on  tfae  N.  T(Mo  and  CuMoa^ 
at  tha  R  by  Albaoate,  on  the  Q.Of  Jaen  and  Cordon^ 
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and  on  Uie  W.  hy  Badt^oi,  ranki  next  to  Bftdi^oi 
wad  Caoenfl  in  point  of  extent,  oonteining  nn  uei 
of  7840  ■quare  milee.  'The  sopnlation  in  1877  was 
260,541.  From  the  scardty  of  water  and  the  absenoe 
of  trees  and  fences,  as  also  from  the  ciroumstanoe  of 
the  rural  population  being  oonoentrated  only  at  certain 
points,  it  as  a  whole  presents  to  the  traveller  the  arid 
wad  cheerless  aspeot  of  a  desert  The  principal  river 
is  the  Goadiana,  which  rises  in  the  so-called  Ojoa 
("Eiyes")  del  Guadiana  in  Uie  northeast,  and  is  joined 
the  Aner  and  the  Jabalon  on  the  left,  and  the 
nnited  waten  of  the  Zancara  and  Giguela  on  the  nght 
No  advantage,  unfortunately,  is  taken  of  these  or  any 
<tf  the  oUier  streams  in  the  province  for  irrigation,  Uw 
inlwbitants  d«>ending  entirely  on  the  meagre  and  pro- 
oarious  rainfaU.  ^  A  peculiarity  of  the  province  is  the 
ladliby  with  which  water  can  be  reached  by  digging; 
Irat  neither  has  this  resource  been  turned  to  much  ao- 
oonnL  The  mineral  wealth  of  the  province  (lead, 
copper,  iron,  antimony,  coal)  is  great,  the  cinnabar 
mines  of  Almaden,  in  particular,  vnicli  wera  known  to 
the  ancients,  being  the  chief  European  source  for  the 
supply  of  qiuoksilver.   SaltpeCte  is  obtuned  in  several 

SlaoBB,  espedally  in  the  north  (Heroncia  and  Alo&zar 
e  San  Juan),  and  thero  an  onarries  of  fine  stone  at 
Santa  Cruz  and  elsewhere.  The  crops,  when  not  in- 
terfered with  by  drought  and  locusts,  the  two  aoour;^ 
of  La  Maocha,  an  very  lai;ge ;  they  include  wheat, 
b^ley,  xye^  diick  pease,  ^  wine  (that  of  V aldepeilas 
being  espeoialty  famous),  vinegar  and  brandy,  some  oil, 
saffron,  esparto,  flax,  and  silk.  The  mules  r^red  in 
the  province  are  considered  the  best  in  or  out  of  Spain. 
Then  an  manufactures  of  woollen  fabrics,  lace,  earthen- 
wan,  cuUeiy,  saltpetre,  gunpowder,  and  soap.  The 
lace  of  AlmUTO  is  much  appreciated  throughout  the 
peninsula.  Tb»  proTinoe  is  tnToraed  by  Madrid 
and  Cordova  Bauwi?.  which  enten  near  Alcazar  de 
Sao  Juan  and  passesthrough  Manzanares  and  Valde- 
p^as,  entering  Jaen  at  the  Venta  de  Cardenas  in  the 
Sierra  Morena.  The  Madrid  and  Badajoaline  passes 
Uirongh  CSodad  Real,  the  capital  of  the  province, 
which  is  connected  by  rail  with  Manzanarea  There 
are  ten  judicial  partidos, — those  of  Alc&zar  de  San 
Joan,  Almaden,  Almagro,  Almoddvar  del  Campo, 
Ctudad  Beal,  Daimiel,  Infantes,  Manzanares,  Picdra- 
buena,  and  valdepeilas.  The  only  towns  having  a 
poptdation  above  10,000  in  1877  wen  Almoddvar  del 
Cainpo,  Ciudad  Beal,  and  ValdepeSaa 

H  aNCHE,  a  department  in  the  northwest  of  France, 
washed  by  the  Emglisb  Chtumel  (Fr.,  La  Manche), 
from  which  it  derives  its  name,  and  made  up  of  the 
Ootentin,  the  Avranchin,  and  part  of  the  Bocage,  three 
districts  of  the  former  province  of  Normandy,  Uee  be- 
tween 48°  28'  40"  and  49"  47'  30"  N.  laL ,  and  between 
«•  43'  and  1*  54'  80"  W.  long.,  bounded  W.,  Ny  and 
N.E.  by  the  Channel,  E.  by  the  department  of  Calva- 
dos, S.R  by  Onie,  S.  by  Mi^enne  and  Ille-etr Vilaine. 
The  capital,  Su  L6,  is  159  miles  west  of  Paris.  The 
«xtnma  length  from  northwest  to  southeast  is  81  miles, 
the  mean  breadth  from  east  to  west  about  28  milesi 
and  the  area  2289  ac|uan  miles. 

The  department  is  traversed  from  soutli  to  north  by 
«  range  of  hills,  in  many  parts  picturesque,  and  con- 
nected in  the  sontik  wiUi  those  01  Mune  and  Brittany. 
Jn  the  oount^  around  Mortain,  which  has  been 
-called  the  Switzerland  of  Normandy,  thoy  rise  to  a 
height  of  1200  feet,  and  at  Cherbourg  their  altitude  is 
«tiir fiom  500  to  600  feeL  As  a  whole  the  department 
htB  an  English  aspect,  with  its  broken  and  tide-beaten 
shores  often  enveloped  in  mist,  and  its  ever^verdant 
meadows.  The  coast^line,  running  northward  along 
the  bay  of  the  Seine  from  the  rocks  of  Grand  Camp 
to  Cape  Barflenr,  Uience  westward  to  Cape  la  Hague, 
and  finally  southward  to  the  bay  of  Mont  St.  Michel, 
has  a  length  of  200  miles.  The  Vire  and  the  Taute 
(wLich  reouves  the  Ouve  as  a  tributary  on  the  left) 
nil  into  Uie  sea  at  Calvados  b(Hrder,  and  are  nnitecl 
by  »  oanal  some  mites  above  thdr  mouths.  From  the 


mouth  of  Uie  Taute  a  low  beach  runs  to  SL  Vaaet  k 
Hougue,  when  the  ooast  beoomea  rotky,  with  sand- 
bonks.  Between  Cape  Barfleur  and  Cape  la  Hague 
lie  the  roads  of  Cherbouig,  protected  b^  the  famous 
breakwater.  The  whole  western  ooast  is  inhospitable ; 
its  pettv  havens,  l^g  behind  formidable  banieis 
and  reem,  an  almost  dry  at  low  tide.  Great  cliffs  like 
the  points  s>f  Jobourg  (426  feet  high)  and  ElamanviUe 
alternate  with  long  strands  such  as  that  whidi  extends 
for  SO  miks  trtm  Cape  Cartent  to  Granville.  Be* 
tweeo  tlus  ooast  and  the  Channel  Isbada  the  tide* 
pent  up  b^ween  numerous  sandbanks,  flows  with  • 
terrifio  force  that  has  given  those  passages  such  ill- 
omened  names  as  I^mage  da  la  DirouU  wad  the  lilra. 
Hie  only  important  harbors  are  Granville  and  the 
haven  of  refuge  of  Di61ette  between  GranviUe  and 
Cherbourg.  Tne  chief  stream  is  the  Sienne  with  its 
tributary  the  SouUe  flowiM  by  Contances.  Sondi  of 
Granville  the  sands  of  St.  Fair  are  the  commencement 
of  the  great  Bay  of  Mont  St.  Michel,  whose  area  of 
00.000  acres  was  covered  with  forest  till  the  terrible 
tide  of  the  year  709.  -  The  equinoctial  tides  reach  a 
vertical  hei^t  of  nearly  60  net.  Amidst  the  foam 
liso  tho  picturesque  walls  of  tho  abbey,  from  the  som- 
mit  of  a  lock  400  feet  high.  The  Sde,  which  watea 
Avranchcs,  and'  the  Coucsnon  (separeting  Manche 
from  Illc-et-ViliuncJ  disembogue  in  the  bay. 

The  climate  of  Manche  is  mild  and  humid  from  its 
propinquity  to  the  sea.  At  Cherbourg,  in  spite  of  the 
nonbcrly  exposure,  the  mean  temperature  is  3°  Fahr. 
above  the  moan  for  that  latitude  over  France.  Frosts 
are  never  severe ;  myrtles  and  fuchsias  flourish  in  the 
open  air.  Excessive  heat  is  also  unusual;  the  pre- 
dominant winds  are  southwest.  Bains  are  frequent, 
as  the  verdure  of  the  country  testifies,  but  they  are 
not  violent,  the  annual  rainfall  varying  from  30  to  34 
inchee. 

Of  the  entire  area  more  than  the  half  u  anble,  198,000 
acres  aie  meadow  land,  62,000  are  aoder  wood,  sod  82,000 
are  heatb.  The  Boil  U  not  naturally  fertile,  but  v^tatlon 
is  promot«d  by  the  humidity  of  tho  climats  and  by  artifi- 
cial improvemeota.  The  characteristic  iDdiutir  of  the  de- 
partment is  the  rearing  of  horses  and  other  live  stock ;  the 
norsei  number  SQ^tSO,  besides  several  thousands  of  asses  and 
mules,  and  there  are  270,000  homed  cattle,  277,000  sheep^ 
upwards  of  100,000  pigs,  and  40,000  beehives.  In  1876  the 
d^utment  yielded  1,458,176  hectolitres  of  wheat,  83,393 
of  meelin,  l,014,6(i3  of  barley,  427,360  of  sarrasin,  484,365  of 
oats,  52,236  of  r70,  683,^  of  potatoes,  ^401  of  dried 
legames,  363,372  of  beetroot,  and  8758  quintals  of  hemp; 
and  in  the  same  year  there  were  mann&ctared  86,088  kilo- 
gnnuaes  of  linieed  oil  and  3&380  kilogrammes  of  coin  oil. 
The  arable  and  meadow  lands  occupy  the  eastern  portion 
of  the  deiwrtment;  legumes  are  grown  in  the  west,  when 
lands  adapted  for  market  gardening  purposes  an  worth  as 
much  as  15,000  fiancs  per  hectare.   Uanche  has  a  larger 

firodnetion  of  cider  tiian  any  other  department  of  Franoa 
upwards  of  28,000,000  gallons;.  Besides  apples,  peuL 
plums,  cherries,  and  figs  are  grown.  The  flelu  are  lined 
with  rewa  of  <mi^,  elm,  and  beech,  which  furnish  good  tim- 
ber for  building  pnrposes.  The  aspen,  poplar,  walnat,  and 
cfaeatnnt  are  also  fitm^ff",  Some  attem^s  at  reclama- 
tion have  been  made  along  the  seashore.  Tho  d^arCment 
contains  valuable  granite  quarries  In  the  Cherbourg  arron- 
dissement  and  the  Chausay  Islands ;  then  are  also  deposits 
of  earbraiferouB  marble,  kaolin,  talo,  and  of  calcareous 
sand  ("  tangne")  used  as  manure.  Than  an  smiths'  forgis 
and  iron  finadrfes,  Important  brass  fsnndries,  and  fstw* 
lishments  for  the  manufiMinre  of  tools,  needloL  and  other 
kinds  of  hardware.  The  port  and  arsenal  of  Cherbourg  is 
very  oompleto  in  all  its  app»intmeati.  The  deput* 
ment  hss  43  wool-spinning  Ihcturies  with  13,133  spindle^ 
and  6  eotton-flpinniog  mflls  with  6P,000  spindles;  ana 
cloth-making,  paper-making,  tanning,  and  other  in- 
dustries are  carried  on.  On  the  coast  there  are  im- 
portant beds  for  oyster  culture,  and  the  maritime  popn- 
u^ion,  when  not  engaged  in  the  pnisnit  of  the  b erring, 
mackerel,  or  lobster,  collect  ware  and  sea-grass.  The  ship- 
ping of  Uanche  amouolM  to  some  4600  Teasels,  with  an  ag- 
gregate tonnage  of  29,000  tons ;  the  exports  oonust  of  hotter, 
^s,  pooitry,  live  stock,  legumes,  meat,  fish,  hones,  grata, 
atone,  braslery,  and  haidware.  The  population  In  1B78  van 
639^10.  ThenaraBixsiTMidiaMnsnts(St.Ub  Avxandhsfc 
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Omboorg,  CStntaooM,  Mortein,  TalognM),  48  outooi,  ud 
M3  ixHumaaea ;  Uie  oapitol  ii  St.  LA. 

MANCHESTER,  ■  city  whoae  indnBtrieB  are  famous 
ihrougfaout  the  eivilued  world,  ia  iituated  id  the  Bouth- 
eaatem  oorner  of  Lancashire,  and  fomu  the  centre  of 
the  towns  and  rillagee  whiofa  constitute  the  great  Eng- 
lish cotton  district  -  «  , 

The  city  of  Mandieeter  and  the  horongh  of  Suford 
are  abont  180  miles  northwest  of  London,  and  lie  in 
53*  29'  N.  kt,  2"  14'  23^'  W.  long.   The  sister  towns 


stand  for  the  most  part  on  a  level  plain,  the  nsmg 
CTound  being  chiefly  on  the  north  side."  The  rivers  are 
the  Irwell,  the  Medlock,  the  Irk,  and  the  Tib,  the  last 
entirely  overarched  and  covered  by  streets  and  waxe- 
honsee.  The  Irwell,  which  separates  Manchester  mm 
Salford,  is  crossed  by  a  se^es  of  bridges ;  it  has  hen 
an  ftveraxe  width  of  91  feet  and  an  average  depth  of 
about  7  »et;  and  it  dischargee  itself  into  the  Mersey, 
which  is  about  ten  miles  distant.  The  chief  part  of 
the  district,  before  it  was  covered  with  the  superficial 
drift  of  sand,  gravel,  and  clayt  oonusted  of  upper  New 


Flmn  of  HuiohMt«t. 


Red  Sandstone  with  slight  portiws  of  lower  New  Red 
8andston«,  tna^esian  marls  and  upper  red  marls,  hard 
■andstwifl  and  umestone  rock,  and  cold  cla;rs  and  shales 
of  contiguous  coal-fields.  The  town,  as  its  thousands 
of  Iridc-Duilt  houses  show,  has  been  for  the  most  part 
^ng  out  of  its  own  fields  of  clay.  The  parliamentary 
borough  of  Manchester  has  an  ana  of  6349  acres ;  the 
municiiMtl  area  is  4294  acres.  The  parliamentary  and 
municipal  boundaries  of  Salford  are  identical,  and  have 
an  area  of  5208  acres. 

IhrkM  and  Statue*, — Of  the  parks  and  open  spaces 
the  principal  is  the  Peel  Parii:  in  Salford,  containing 
ui  area  of  about  40  acres.  In  its  centre  is  the  building 
containing  the  Salford  library,  and  also  a  valuable 
muMum  of  natural  history  and  a  collection  of  paintings 
known  as  the  Langworthy  gallery  (built  and  endowed 
by  the  late  Mr.  £.  R.  Longwortby,  a  wealthy  Man- 
enester  merchant).  Among  the  notable  pictures  may 
be  named  the  Last  Sleep  of  Argyll  and  the  Ezeoutiou 
of  Montrose,  by  Mr.  £.  M.  Ward.   Seedley  Park, 


Ordsall  Park,  and  Albert  Park  have  been  recently 
constructed,  anil  are  situated  in  Salford. — where  also 
is  the  Kersal  Moor,  a  bit  of  wild  moorland,  some  21 
acres  in  extent,  now  under  the  care  of  tiic  corporation 
of  Salford.  The  moor  has  long  been  noted  for  the 
riohnou  of  its  flora,  about  one-eighth  of  the  English 
flowering  plants  having  been  gathered  on  its  very 
limited  area.  It  has  also  been  the  scene  of  an  entomo- 
lo^cal  incident  of  some  interest — the  capture  of  the 
(Ecaphara  WoodieUa,  of  whic^  there  is  no  other  re- 
corded habitat  The  Queen's  Park  at  Harpurhey  is 
pleasantly  situated,  notwithstanding  that  it  is  now 
completely  surrounded  by  cottages  and  manufactories. 
In  the  centre  is  a  small  museum,  the  chief  interest  of 
which  depends  upon  a  series  of  phrenological  casts 
made  by  Gall  and  Spunheim  and  completed  by  Ball^. 
Philips  Park  is  also  attractive,  notwithstanding  its 
dose  proximity  to  some  of  the  densest  portions  of  the 
town.  The  principal  parks  so  far  named  were  con- 
•truoted  &om  money  obtuned  by  a  public  subscriptioa 
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in  1846,  but  the  Alexandra  Park  at  Mom  Side  has 
been  entirely  paid  for  out  of  the  public  rates.  It  has 
very  good  ornamental  grounds,  bnt  oving  to  the  diffi- 
culties of  the  situation  the  oonstruotion  has  been  some- 
vhat  oosdy.  In  this  connection  may  be  mentioned  the 
Botanical  Oardens,  which  are  situated  at  Old  Trafford, 
and,  although  intended  chiefly  for  the  snbscnbera,  are 
open  at  certain  times  to  the  public  on  liberal  terms. 

Manchester  is  not  lemaricable  for  the  number  of  its 
imUio  memorials  of  the  dead ;  but  it  possesses  smue 
which  should  not  be  passed  nnnoticetl  In  front  of 
the  infirmary  are  bronze  Btatnea  of  Wellington,  Watt, 
Daltou,  uid  PeeL  A  bronze  statue  of  Cobden  occu- 
pes  a  prominent  position  in  St  Ann's  Square.  The 
marble  statue  of  the  Prince  Consort^  covered  by  a 
Gothic  canopy  of  stone,  is  placed  in  Albert  Square,  in 
proximity  to  the  town-hall,  the  enormous  proporUons 
of  which  have  the  effect  of  dwarfing  what  would  other- 
wise be  a  strildng  monument  The  most  picturesque 
is  the  bronze  statue  of  Cromwell,  on  a  huxe  blo<^  of 
rongh  granite  as  p^estal.  In  Uie  Peel  Park  are 
statnes  of  Queen  Victoria,  the  I^rinoe  Consort,  Sir 
Bobeit  Peel,  and  Joseph  Brotherton. 

I^djUc  Bmldmgt. — There  are  many  fine  public 
buildings  in  Manchester.  Among  them  may  briefly 
be  noticed  the  royal  infinnarv,  consisting  of  three  aides 
of  a  quadrangle,  one  of  which  owes  its  existence  to  the 
Imnevolence  of  Jenny  Lind,  who  gave  two  concerts  in 
order  to  raise  the  necessary  fUnds.  The  institution  will 
accommodate  about  two  hundred  and  sixty  patients. 
The  Royal  Exchange  is  a  fine  specimen  of  Ibalian  an^i- 
teoture,  and  was  erected  in  1869 ;  the  great  meeting- 
hall  is  one  of  the  largest  rooms  in  England,  the  c^ng 
having  a  clear  area,  without  supports,  of  120  feet  in 
width.  The  Exchange  is  seen  at  Its  best  on  maxlcet  days 
(Tuesday  and  Friday),  when  representatives  from  all 
parts  of  Lancashire^  and  indeed  of  the  neighbor- 
ing counties,  are  earnestly  eneaged  in  boring  and  selling. 
The  Asuze  Courts  were  bnift  m  1864  nom  dengns  & 
Waterhouse.  The  style  is  a  mixture  of  Eariy  ^glish 
ud  Decorative,  and  a  larn  amount  of  decorative  art 
has  been  expended  on  toe  building.  Hie  cost  was 
aboni  £100^000.  The  New  Bailey  prison,  intended 
fox  the  crimmals  of  Salford  hundred,  was  built  (1787) 
in  aocordanoe  with  the  suggestions  of  Howard,  the 
prison  philanthropist,  but  in  1868  the  present  struc- 
ture, at  the  rear  of  the  Asuie  Courts,  was  erected. 
The  style  of  azdiiteiAuM  is  Ncanun,  and  the 
bmldii^,  which  ooveia  nine  sens,  cost  £170,000, 
The  aty  jail  is  situated  in  Hyide  Boad.  The 
old  4»mihall  was  built  in  1832,  in  imitation  of 
the  Ereohtheam  of  Athens,  at  ft  cost.of  £40^000 ;  it 
is  now  occupied  the  town  library.  The  business  of 
the  dty  is  conducted  in  the  new  town-hall,  probably 
beyond  dispute  the  most  important  municipal  nuilding 
in  the  kingdom,  if  not  in  Europe.  It  was  oompletea 
:n  1877,  nom  designs  by  Waternonse,  who  selected  as 
the  style  of  architecture  a  form  of  Gothic,  but  treated 
It  very  freely  as  purposes  of  utility  required.  The 
edifice  covers  8000  square  yards,  and  includes  more 
than  two  hundred  and  fifty  rooms.  Hie  triansndaror 
flat-iron  fbrm  of  the  mte  was  a  great  difficulty,  but  the 
Sitohiteot  has  skilfully  surmounted  it  The  Duildi^g 
eonnsts  of  oontinnous  Unes  of  corridors  surrounding  a 
central  oonr^rard  and  connected  by  bridges.  The  prin- 
cipal tower  is  260  feet  high,  and  afford  a  view  which 
extends  over  a  large  part  of  South  Lancashire  and 
Cheshire,  and  is  bounded  onlv  by  the  hills  of  Derby- 
shire. It  contains  a  remarkable  peal  of  belts  by  Tay- 
lor of  Loughborough,  forming  an  almost  perfect 
chromatic  mkm»  of  twenty-one  bells ;  each  bell  nas  on 
it  a  line  from  section  105  of  Tennjraon's  In  Memoriam. 
The  great  hall  is  100  feet  long ,  and  50  feet  wide,  and 
contains  a  magnificent  organ  built  Iqr  CavaiU6-Gw  of 
Paris.  Hie  panels  of  this  room  are  bong  filled  with 
mural  puntinjgs  illustrating  the  varions  inddents  con- 
nected with  thehistorv  and  progress  of  ^e  city*  The 
total  cost  (tf  the  bniloiiig  has  been  £1,053,204,  iudu- 


sive  of  £201,925  for  interest  The  branch  Bank  oT 
England  is  a  Doric  building  designed  by  CockerelL 
The  Salford  town-hall  is  also  Doric;  and  there  are- 
besides  separate  town-hall6  for  the  townships  of  Ard- 
wiok.  Chorlton,  Hulme,  Cheetham,  Brougoton,  an(f 
Penoleton.  The  Free  Trade  hall  is  a  fine  structure  iik 
the  Lombardo-Venetian  style,  and  its  great  hall  wilt 
accommodate  five  thousand  people.  It  is  used  tor 
puUio  meetings,  oonoertsjeta,  and  was  built  by  Wal- 
ters. Hie  young  men's  Christian  assoeiation  haO  wa» 
originally  used  as  a  natural  histoiT  museum.  The- 
Royal  Institution,  built  by  Sir  Charles  Bany,  is  m. 
proprietary  institution  intended  for  the,  encouragement 
chiefly  of  the  fine  arts.  In  die  entrance  hall  are  cast*- 
of  the  Elnn  Marbles,  given  bvGeorge  IV.,  and  & 
statue  of  Dalton  by  Chantrey.  There  is  a  small  per- 
manent gallery,  and  periodical  exhibitions  of  pictures- 
are  held  and  courses  of  lectures  delivered.  Arrange- 
ments have  now  (1882)  been  concluded  by  which  thft- 
institution  will  become  the  property  of  the  town  anA 
be  managed  by  a  joint  committee  of  members  of  the- 
town  coimdl  and  others  interested  in  artandlitemtim.' 
The  AthenaBum,  also  designed  by  Barry,  was  firandeA 
by  Richard  Cobden  and  oUiers  associated  ipth  him., 
for  "the  advancement  and  di£Fndon  of  knowledge. 
The  institotion  has.  perhaps^  not  developed  exactly  oi^ 
the  lines  oontempu^ed  1^  its  joromotm,  but  it  has. 
become  one  of  the  most  useful  in  the  towif.  All  tli» 
advantages  eigoyed  b^  members  of  bj^h-dass  sooiak 
dubs,  with  the  addition  of  facilities  for  educational 
dasses  and  the  use  of  an  excellent  news-room  and  a. 
well-selected  library  of  18,000  volumes,  are  offered  in 
return  for  a  payment  whidi  does  not  amount  to  a  penn^ 
a  (hty.  The  mechanics'  institution  contains  a  hlxaiy 
of  17,000  Ttrfumos,  and  has  connected  with  it  excdlmt. 
day  and  evening  schoolsj  and  dasses  for  technical  in- 
struction. The  Portico  is  a  good  spedmen  of  the  older- 
proprietary  libraries  and  news-rooms.  It  dates  froi» 
1806,  and  has  a  library  of  20,000  volumes.  The  Me- 
morial Hall  was  built  to  commemorate  the  memoryof 
Uie  Nonconformist  ^eoted  ministers  of  1662.  The- 
Unitarian  home  missionary  board  has  here  its  lilvary- 
and  rooms  for  the  education  of  students;  and  tbo> 
building  is  used  for  a  variet.^  of  meetings,  sdentific, 
educational,  musical,  and  religious.  The  inconvenienoe- 
arising  from  inadequate  provision  for  postal  service  is, 
after  many  years  or  hesitation,  to  be  remedied  by  the- 
ereotion,  now  (1882)inprogran,  (tfaooinmo£onspoit> 
oflSoe. 

Metm»  fif  Ctmmmieat&m. — ^The  opening  of  (h»- 
Mandiester  and  lAverpooI  Railway  in  1830  marked  an. 
important  epoch  in  die  histoir  of  modem  indnstiy,  and 
since  ^at  tune  Manchester  nas  gradually  been  con- 
nected by  tul  with  every  part  of  the  kingdom.  The- 
enormous  traffic  by  this  means  has  not,  however^  entire- 
ly superseded  the  use  of  the  canals,  which  formerly- 
playM  so  important  a  part  in  the  cotton  industry.  The- 
construction  of  the  Briogewater  Canal  in  1761  was  an 
event  second  in  importance  only  to  that  of  the  intro* 
duction  of  the  railway  tystem.  There  aie  three  large 
railway  stations,  Viotona,  Lond<m  Road,  and  the  Cesi- 
tral,  and  several  minor  <mee.  The  ezoellenoe  of  th»- 
omnibus  system  of  the  dty  was  perhaps  one  prindpal 
cause  for  uie  somewhat  tardy  adoption  of  tramways ; 
but  these  have  now  rapidly  developed,  and  ensure  fa- 
cilities for  transit  between  the  different  parts  of  the- 
<ity  and  also  for  communication  with  the  neiEhborinr- 
towns  and  villages.  The  establishment  of  a  ship  canal 
to  connect  Manchester  with  the  sea  has  been  frequent- 
ly suggested  at  intervals  for  the  last  rixty  yeus,  and  » 
scheme  of  tidal  navigation  elaborated  Iqr  Mr.  HamiltoD 
Fulton  is  now  (1882Tbeing  actively  diacnssed. 

Water  Svpplif.—ThiB  is  undn  the  control  of  the 
ocHrpontion,  which  supplies  not  only  the  dtizens  boi. 
the  surrounding  populations.  The  gathering-ground, 
is  a  series  of  reservoirs  in  the  valley  of  Longaendalar 
chie^  idong  the  course  of  the  river  Etherow.  Wood- 
bead,  the  <mief  reanrvcHr,  20  nules  from  Mandusttf ,  iK 
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TT?  feet  ftbove  ses-ktrel,  is  72  feet  deep^  ooven  im  area 
•<^]55  acres,  and  has  a  capacity  of  1,235,000,000  nl- 
lona.  The  present  system  of  water-works,  includins 
-the  portions  now  being  constructed  at  Audenshaw  ana 
DentoD,  have  an  area  of  reservoirs  of  854^  acres,  and  a 
■capacity  of  holdinff  5,914,000,000  gallons.  The  aver- 
-a^e  daily  supply  of  water  was  in  1855  8,07S,  152  gallons ; 
in  1881  it  was  18,929,704  gallons.  In  1877  the  water 
•oommitt^  annoimc^  that  in  view  of  the  increased  de- 
mand it  would  be  necessary  to  obtain  additional  or  fresh 
purees  of  supply.  The  proposal  to  utilize  Thirimeze 
in  Oumberiana  for  this  purpose  was  Tehementiy  op- 
|weed,  but  the  scheme  was  eventuallv  sanoUoned  by 
pariioment,  and  the  works  have  been  begun,  but  have 
fiot  as  yet  made  rapid  progress.  Thirimere  ts  533  feet 
«bove  the  sea,  and  it  is  proposed  to  raise  it  b^  an  em- 
bankment to  584  feet  above  the  sea.  From  this  height 
it  is  estimated  that  a  maximum  quantity  of  50,000,000 
^pdloDS  might  be  withdrawn  daily. 

Lijfhttng. — ^The  corporation  not  only  manu&ctures 
^as  for  the  lighting  of  the  city,  but  sells  it  to  out-dis- 
tricta.  The  area  of  distiibution  amounts  to  42  square 
miles,  and  the  sbeet  mains  for  the  cas  supply  are  697 
miles  long.  The  endre  assets  of  the  gas-works  were 
TaJued  in  September,  1881,  at  £1,386,942.  Thoarerage 
•qnantity  of  sas  tiansmitted  daily  was  2,425,630,000 
«ubio  feet.  The  revenue  from  the  sale  of  fay-^roducta 
n  obout  £90,000.  Salford,  which  is  supplied  with 
water  by  Manehcster,  has  its  own  gas-works,  the 
property  of  the  ratepayers,  and  managed  hy  a  com- 
mittee of  the  town  council 

Administration  ^  Ja$tice. — ^The  city  has  a  stipen- 
diary magistrate  whf),  in  coi^unction  with  lay  maii^ 
tattes,  tries  cases  of  summary  jurisdicUon  in  the  police 
courts ;  these  are  held  in  a  building  erected  for  the 
nurpOBBi'and  having  some  architectural  pretensions. 
Tniore  are  aho  quarter  sesnons,  presided  over  by  a 
noorder.  Separate  sessions  are  held  for  the  Salrord 
hundred.  Salford  has  also  a  polioe  court  with  a  sti- 
pendiaiy  magistrate.  'Certain  sittings  of  the  Court  of 
Chancery  for  the  duchy  of  Lancaster  are  held  in  Man- 
dbester.  In  addition  to  the  county  court,  there  is  an 
ancient  dvil  court  known  as  the  Salford  Hundred 
Court  of  Record.    Arizes  have  been  held  sinoe  1866. 

ChicnAea. — ^Thc  chief  ecclesiastical  building  in  Man- 
chester is  the  cathedral,  which,  however,  hardly  cor- 
teeponds  to  the  ideas  usually  associated  with  that 
word.  It  was  indeed  built  umplv  as  a  parish  church, 
«nd,  although  a  fine  spedmen  m  Perpoiaunilar  Gotlue, 
is  b^  no  means  what  might  be  expected  as  the  oathe- 
draiof  animporiantandwealtlnrdiocese.  Thoughthere 
are  remains  of  older  work,  the  bulk  of  the  building  be- 
longs to  the  early  part  of  the  15th  century.  The  first 
waraen  was  John  Iluntinirt^n,  rector  of  Ashton,  who 
built  the  choir.  The  building,  which  was  noticed  for 
its  hard  stone  hy  Loland  when  he  visited  the  town,  did 
not  stand  time  and  weather  well,  and  by  1S45  some 
portions  of  it  were  rapidly  decaying.  This  led  to  its 
restoration  by  Holden,  which  was  not  finished  until 
1868,  when  the  tower  was  almost  completely  renovated 
in  a  more  durable  stouo  dian  that  formerly  used.  The 
total  length  is  220  feet  and  the  breadth  112  feet;  the 
only  parish  church  exceeding  it  in  this  hut  dimeurion 
is  said  to  be  that  »of  Coventry.  There  are  several 
ctained-glass  windows.  In  the  Ely  chapel  is  the  altar 
tomb  of  Bishop  StaiUey.  the  father  of  the  gallant  Sir 
'John  Stanley,  who  fongnt  at  Flodden  Eield.  In  the 
stalls  there  are  some  onrions  mvieren  carvings.  The 
tower  is  1394*661  high,  and  contains  a  peal  of  ten  bells, 
«hiefly  &om  the  foundry  of  the  Rudhalls.  There  are 
two  organs,  one  by  Fa^er  Smith,  and  a  new  one 
erected  at  a  cost  of  more  than  £7000,  and  inclosed  in 
an  oak  case  designed  by  the  late  Sir  G.  Scott  The 
«hureh  endowments  are  considerable,  and  have  been 
the  snlyect  of  a  special  act  of  parliament,  known  as  the 
Huiohester  Reetiny  IMvinon  Act  oS  1845,  which  pro- 
Tides  £1500  per  annum  for  the  dean,  uid  £600  to  each 
<tf  tibe  four  cukons,  and  divides  the  residue  among  the 
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incumbents  of  the  new  churches  formed  out  of  the  old 
parish.  There  are  about  one  hundred  places  of  wor* 
ship  in  Manchester  belong^n^  to  the  Church  of  Eng^ 
land,  but  they  are  not  especially  remaikiUile.  Of  the 
Roman  Catholic  churches,  the  most  important  are  the 
cathedral  church  of  St.  John  in  Salford,  of  the  earliest 
Decorative  character,  with  a  spire  240  feet  in  height, 
and  the  church  of  the  Holy  Name,  which  belongs  to 
the  Jesuits,  and  is  remarkable  for  its  costly  decoration. 
Salford  ismeseatofft  Roman  Catholic  tnshoprio,  as 
Manchester  is  the  seat  of  an  Anglican  one.  Most  of 
the  Nonconfonnist  bodies  have  churches  in  the  city  and 
its  environs.  The  meetute-house  of  the  Society  of 
Friends  is  sud  to  be  the  largest  of  the  kind  in  the 
kiiwdom,  and  will  seat  twelve  nundrcd  persons. 

Literature  and  Science. — Manchester  possesses  nu- 
merous associations  for  the  cultivation  of  Uterature  and 
adenoe.  The  oldest  of  these,  the  Literary  and  Philo- 
sophical Society,  founded  in  1781,  has  a  high  reputa- 
tion, and  has  numbered  among  its  working  membera- 
John  Balton,  Eaton  Hodgkinson,  William  Fairbaim, 
J.  P.  Joule,  H.  E.  BosGoe,  and  many  other  famous 
men  of  sdenca  It  has  published  a  lengthy  series  of 
memoirq  and  proceedings.  The  Manchester  Idterary 
Club  was  founded  in  1862,  and  publishes  an  annuu 
volume  of  papers.  The  Manchester  Statistical  Sodety 
was  the  first  sodety  of  the  kind  established  in  Uie 
kingdom,  and  has  issued  lyatuactitms  containing  many 
important  papers.  The  Scientific  Students'  Associa- 
tion, the  FielcTNaturaliats*  and  Archmologists'  Society, 
the  Microscopical  Sodety,  the  Botanists  Association, 
the  Geologiod  Sodety,  and  the  Science  AssodatioU 
may  also  be  named.  Severalprintingclul»,  the  Chet- 
ham,  Record,  Holbein,  and  English  Dialect  societies, 
have  thdr  headquarters  here.  Nine  daily  papers  are 

£nblished|  and  the  journalism  of  Mandiester  takes 
igh  rank.  The  penodicals  issued  are  b^ween  fifty 
and  dxty  in  number. 

Univerntj/  and  Schooh. — There  are  many  eduoa^ 
tional  facilities  in  Manchester  and  Salford.  lino  oldest 
school  is  the  Manchester  grammar  school,  which  was 
founded  in  1519  by  Hugh  Oldham,  bishop  of  Exeter, 
who  was  a  native  o£  Cnunpsall,  one  of  the  outskirts  of 
the  town.  The  foundation  was  done  *'  out  of  the^good 
mind  he  bore  to  the  county  of  Lancashire,  perceiving 
that  the  children  thereof,  having  pregnant  wits,  were 
for  the  most  part  brought  up  rudely  and  idlyj  that 
knowledge  might  be  advuraet^  and  that  the  children 
might  be  faster  taught  to  love,  honor,  and  dread  God 
ana  His  laws."  The  master  and  usher  appointed  by 
the  good  bishop  were  to  teach  freely  every  child  and 
scholar  coming  to  the  sdiool,  without  any  money  or 
reward  taken.  '  Some  mills  were  devised  for  the 
maintenance  of  the  school,  wUch  was  further  endowed 
at  both  the  univerdties  by  Sarah,  duchess  of  Somerset, 
in  1C92.  The  school  has  been  reconstituted  on  a  new 
basis  within  recent  years,  and  has  now  two  hundred 
and  fifly  froe  scholars,  whilst  otherpupila  are  received 
on  pavmcnt  of  low  fees.    Mr.  R  K.  Langwortliy  be- 

Sueatjhed  to  it  £10,000  as  an  endowment  for  scholar- 
iiips.  Among  those  educated  the  grammar  sdiool 
m^  be  mentioned  Thtnnas  De  Qninooy  and  the  lata 
Mr.  Harrison  ^nsworth. 

The  Owens  College  was  founded  in  1846  by  John 
Oveiu^  who  lefl  nearly  £100,000  to  trustees  for  an  in- 
stitution in  which  should  be  taught  "such  branches 
of  leamins  and  science  as  were  then  and  misht  be  here- 
after usually  taught  inEnglUhumverdtiea.  The  col- 
lege was  openea  in  1851,  in  a  house  which  had  for- 
merly been  the  residence  of  Cobdon,  but  in  1872  it  was 
removed  to  its  present  home,  a  handsome  Gothio 
building  dedgned  by  Waterhouse.  An  appeal  made 
to  the  public  in  1867  in  behalf  of  the  college  was 
heartily  responded  to,  and  its  capital  funds  now  amount 
to  over  £400,000.  The  building  is  carefully  adapted 
to  its  purposes ;  and  the  ohemicallaboratory,  a  sejjuate 
structure  at  the  rear,  is  of  the  oompleteet  descnption. 
The  firrt  lushop  of  Manc^ueter,  Dr.  J,  Frinoe  Lee,  who 
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had  an  intereBdng  libraiy  of  ■ome  6000  Tfdnmes,  be* 
queathed  it  to  the  college,  which  has  also  recaved  gifla 
of  books  and  money  from  Tarioos  other  quarters,  and 
thus  has  now  the  nucleos  of  an  important  collection. 
The  Royal  School  of  Medicine,  which  was  fo\mded  in 
1824,  and  had  acquired  the  reputation  of  being  one  of 
the  most  successful  of  the  pTOvinoial  schools,  has  been 
amalgamated  with  thq  college.  The  Medical  Society 
haSj  By  an  arrangement  with  the  college  authorities,  de- 
posited its  valuable  library  of  22,0CK)  volumes  in  the 
college  rooms.  The  Manchester  museum  is  now  the 
property  of  the  college,  and  contains  the  balk  of  the 
Bpemmens  gathered  by  the  Geological  Soaety  and  by 
tne  now  extinct  Natural  ffistory  Sodety.  A-  siutable 
boUding  for  the  accommodation  of  the  museum  has 
long  been  a  decided  want,  and  is  now  (1882)  about  to 
be  undertaken.'  The  ^wing  importance  of  the  Owens 
College  led  to  the  project  for  a  university  charter.  The 
iroposal  was  not  received  without  some  opposition, 
_>ut  as  the  result  of  lengthy  discussions  and  adjustments 
a  scheme  was  evolvea  for  a  univeisity  to  consist  of 
affiliated  oollejjes,  situated  in  different  towns,  but  hav- 
ing its  centre  m  Manchester ;  and  the  charter  of  the 
Victoria  University  was  granted  in  1880,  with  full 
jxtwers  to  grant  degrees  except  in  medicine — an  excep- 
tion which  is  to  be  removed.  Among  the  other  educa- 
tional institutions  of  the  district  are  the  Lancashire 
Independent  college,  the  FrimitiTe  Methodist  college, 
the  Baptist  institute,  the  St  Bede's  ooUepe  (Roman 
Catholic),  the  college  for  women,  Uie  Salrord  college 
for  woriung  men,  this  school  of  art,  and  many  minor 
institutions.  The  elementaiv  education  is  controlled 
by  an  elected  school  board.  Salford  has  also  a  school 
board.  Yei^  nearly  the  ddest  educational  institution 
in  the  town  u  the  Chetfaam  hospital,  a  blueooat  school 
educating  one  hundred  boys;  and  almost  the  latest 
addition  to  these  institutions  is  a  similar  institution 
founded  by  the  late  Alderman  NichoUs.  The  schools 
fyr  the  deaf  and  dumb  are  situated  Mt  Old  Trafibrd,  in 
a  oontagnons  bnilding  of  the  same  Qothio  dengn  as 
the  Uind  asylum,  to  whidi  Mr.  Thomas  Henshaw  left 
a  beqaest  or  £20,000.  There  is  also  an  adult  de^  and 
dumb  institution,  conttuning  a  news-room,  leotare-hall, 
'ohapel,  eto.,  for  the  use  of  deaf  mtites. 

tabrariet  and  Mutewnu, — ^Manchester  is  well  pro- 
Tided  with  libraries.  The  Chetham  Ubrary  is  some- 
times spoken  of  as  the  oldest  free  library  m  Europe, 
and  certainly  its  doors  have  been  open  without  let  or 
hindrance  for  more  than  two  centuries,  and  the  build- 
ing which  it  occupies  is  almost  the  only  relic  now  Icfl 
01  ancient  Manchester.  What  had  once  been  the 
barons*  ball,  and  afterwards  the  residence  of  the 
dergy,  was  purchased  by  the  trustees  of  Humphrey 
Chetham,  and  by  them  applied  to  the  purposes  of  a 
blueooat  school  and  libra^,  proviaon  for  dbe  founda- 
tion and  maintenanoe  of  wnich  he  had  made  by  wilL 
The  library,  with  its  quiet  and  almost  monastic  corri- 
dors, forms  a  striking  contrast  to  the  busy  streets  with- 
out. The  contents  now  amount  to  about  40,000 
volumes,  and  include  many  rare  manuscripts  and 
curious  books,  the  gem  of  the  collection  undoubtedly 
being  a  copy  of  the  nistorical  compUation  of  Matthew 
Paris,  with  corrections  in  the  author's  handwriting. 
There  is  a  large  collection  of  matter  relating  to  the 
history  and  archsaology  of  Lancashire  and  Ctie^ire. 
A  recent  addition  to  its  riches  in  this  department 
is  the  extennve  series  of  LaneasIuTe  mianuscripts  be- 
queathed by  the  late  Canon  Runes.  The  collection  of 
broadsides  formed  by  Mr.  J.  0.  Halliwell-Phillips.  and 
the  library  of  John  Byrom,  rich  in  mystics  and  short- 
hand writers,  should  also  be  named.  In  addition  to 
the  library,  Chetham  left  provision  for  the  education 
of  a  number  of  poor  boys,  and  the  increase  in  the 
value  of  the  endowments  has  raised  the  ntuiber  to  one 
hundred,  who  receive  a  good  En^ish  education  and 
are  afterwards  put  to  some  useful  trade  or  calling.  An 
additional  school  has  recently  been  erected  from  designs 
by  Waterhouse,  who  h^  been  socoeasful  in  making  the 


new  bmlding  haimonize  with  the  quunt  and  sober 
architecture  of  the  hospital  and  library.  The  Man- 
chester' Free  libraries  were  founded  by  Sir  John  Pot- 
ter, who  was  instrumental  in  promoting  a  pubUo- 
stibs(9ription  from  which  a  building  was  bought  and 
stocked  with  books,  and  then  hajided  over  to  the  town, 
by  whose  municipal  authorities  the  libraries  have  since 
been  not  only  maintwned  but  materially  increased. 
There  is  now  a  reference  library  containing  about 
70,000  volumes,  including  an  extensive  series  of  Eng- 
lish historical  works  and  a  remaikable  collection  of 
books  ofVilitioal  eoonomy  and  trade.  The  chief  ottjeot 
has  beoi  to  make  a  good  woi^ng  collection  for  Uw^ 
stddeut  and  man  of  letteia.  But,  although  the  o(d- 
lection  of  objects  dear  to  the  biblioinaniao  h^s  not  heat 
considered  of  first  importance,  the  library  now  includee 
some  Utoaiy  curiosities  of  the  first  rank,  among  them 
specimens  of  the  press  of  Caxton  and  Wynk^  da- 
Worde.  Affiliated  to  the  central  consulting  bbraiT- 
there  are  six  lending  libraries,  the  Hulme  library 
having  17,000  volumes,  Aqooats  15,000,  Roohdale 
Road  15,000,  Chorlton  and  Ardwick  17,000,  Cheetham 
12,000,  and  Deansgate  18,000.  Each  lending  Ubraiy 
has  attached  to  it  a  commodious  reading-room.  There- 
are  also  librariw  in  oonnetrtion  with  ute  Athensaum, 
the  meohaotcB*  institntioo,  the  Portioa^  the  OwMia 
CoUw),  and  other  institutions.  The  sister  borough 
of  Salford  has  also  adopted  the  free  libraiynystsm,  and 
possesses  at  Peel  Paik  a  large  reference  and  lending^ 
library,  whilst  additional  lendii^  liln«riee  and  news- 
rooms nave-been  opened  at  Pendleton,  Oreengata,  and 
Regent  Rwd. 

Aecraaf^Mi.— The  city  has  always  been  noted  for  its  lov* 
of  theatrical  amoaementB,  and  tne  GermAn  element  in  it» 
popolation  liai  in  the  last  fifty  yeaza  laigely  infloeneed  th* 
taste  for  moslo  1^  which  it  is  now  distugnishedi.  Th» 
theatre  royal  is  a  patent  theatre,  and  was  opened  In  10*6^ 
its  predecessor  ha-nng  been  burned  in  the  previous  year. 
It  ranks  in  size  with  the  large  metropolitan  theatres,  and 
has  connected  with  it  memories  .of  nearly  all  the  great 
actors  of  the  present  and  past  generation.  The  Prmee^a 
theatre  was  opened  in  196^  and  is  an  el^ant  and  boaatl- 
AiUy  finished  stmetore.  llie  Qaeeu's  Uieatre  Is  a  substan- 
tial building  with  bat  small  architectoral  pretensions.  A 
theatre  has  recently  been  opened  In  Salford.  The  oouoert- 
hall  will  hold  twelve  honored  people.  There  are  many 
mosical  tedeties ;  and  amongst  other  plmoes  of  ftTnufffimfint 
may  be  mentioned  the  Belle  Tne  Zooifwioal  Gardens^  the- 
Pomona  Palace,  and  nnmeroos  mnsio-huls,  eto. 

PopuUUion. — According  to  the  censoa  of  (881,  the  manid- 
pal  Doreufrb  of  Uaneheeter  contains  a  popolation  of 
341,414  (163,475  male^  177,939  females),  while  the  parlia- 
mentary borough  has  393,586  (189,006  miUes,  204,680- 
females).  Salford,  on  the  same  authority,  has  176,235' 
(84,010  males,  91,635  females).  These  flgnrvs,  however, 
hardly  convey  the  actoal  &cta  of  the  case.  Manchester  ana 
Salford  are  as  closely  Joined  as  London  and  Sonthwark,  and 
are  surrounded  by  popoloos  districts  quite  as  mach  united 
as  the  connwnent  parts  of  what  the  registrar-general  style* 
"  Greater  London."  There  has  been  a  seeming  decrease  in 
the  population  of  the  oity,  which  in  1871  was  stated  to  con- 
tain 355,655  persona;  but  this  appearance  is  fallacioas,  for, 
while  the  pregress  of  city  improvementa  has  reduced  the- 
nomber  of  inhabited  hooses  in  the  centre,  then  has  been  a 
large  influx  into  B^foxd,  which  has  increased  by  51,482- 
penona  during  the  last  ten  years.  The  two  boronghs,  with 
the  urban  sanitary  districts  immediately  oontigrions,  hav**' 
population  of  about  800,000  perBonau  In  the  Middle  Ages- 
there  were  fn  Manchester  and  Salford  probably  not  more 
than  two  or  three  hundred  burgesses  and  their  dependanta. 
In  1S8B  the  population  was  estimated  at  10,000,  but  tha 
parish  is  here  meant.  In  1767  the  two  towns  contained 
19,839  persons,  who  by  1773  had  Incteaaed  to  87,246,  and 
1783  to  over  39,000.  At  the  flzst  oensos  in  1801  Hancfaester 
had  75,275,  and  Salford  14,477.  The  hurt;  four  censoa  state- 
mmta  are : — 

Maocheatw.  Balftnd. 

USl  _»H_»«....w.-«.-SCaW  SSiSGO 

U8t„  838,723  ia2,4«B 

1871  »  IMM 

1881  BtMU  l»,a6  - 

The  increase  in  ratable  value  has  been  equally  nmadc- 
able.  In  1816  Manoheater  was  rated  at  jE3B7,778;  fn  Utt 
the  estimate  was  £2,761,469.  The  corre«pondlng  nloM  te 
Salford  were  £54,130  and  £801,192. 
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BoMttaty  QndilioH, — Manchester,  Kite  other  towns,  grew 
mora  npidly  than  the  provision  for  its  wIm  government; 
bat  detenuinod  efforts  nave  been  made  in  the  direction  of 
nnitary  improvement.  The  death  rate  in  1640  was  34.3; 
in  18B0,  29.6 ;  in  1860,  28.0 ;  in  1661,  30.4 ;  in  1862,  30.3 ;  in 
1069, 2&9;  in  1870,  26.53;  In  1871,  29.8:  In  1877,25.4;  in 
1880, 24.7 :  and  for  nine  months  of  1881  It  was  23.3.  What- 
enr  maj  be  the  eanaeaof  these  flactoattons,  it  Ifl  dear  that 
there  ia  still  ample  room  for  ftirtber  impnmonent.  The 
air  laden  with  the  prodacts  of  the  combnstlon  of  coal,  and 
the  nnspeakahlT  filthr  rivets,  are  urgently  in  need  of  en- 
owetio  remedial  action. 

Mamifaehtnt  and  ComMtrc*. — As  has  already  been  stated, 
IbnchMter  ia  the  eentie  of  tiie  English  cotton  Indnstry; 
bat  in  the  town  itaelf  of  late  years  the  tendency  has  been 
more  and  more  In  the  direction  of  commerce.  Owing  to  the 
enhanced  value  of  land,  many  mills  and  workshops  have 
been  removed  to  tiie  ontakirts  aad  to  neighboring  vUlagea 
and  towna,  so  tiiat  the  eeatre  of  Manchester  and  an  ever- 
widening  cirde  around  Is  now  eUefly  devoted  not  so  mach 
to  production  as  to  the  various  offices  of  distribution. 
La^  and  handsome  warehooses  and  shope  abound,  and 
there  is  every  evidence  (tf  ^iefc  and  opulent  life.  It 
would  be  amistak^  however,  tortgart  Msnohaster  «s  sdely 
dqiendent  npon  the  Indostries  oonneeted  with  cotton. 
There  are  other  important  mannfbcturea  which  In  another 
ownmnni^  would  be  described  as  gigantic  Wool  aad  silk 
aire  mannfaetored  on  a  considerable  scale,  though  the  latter 
industry  has  for  some  yean  been  on  the  decline.  The  mls- 
eeUaneoaa  and  multlarioas  sitides  gronped  under  the 
dsBlgnation  of  tnnall-warea  occupy  many  hands.  Machinery 
sad  tools,  using  the  term  with  its  most  oomprebensive 
Meaning  so  as  to  include  alike  philosophical  Instruments 
snd  ateam-englnfli^  are  made  in  vast  qoantitiea.  The 
ehamical  industries  of  the  dty  are  also  on  a  large  scale, 
in  short,  there  are  but  f^  Important  mannfaetnres  that  are 
wholly  onrwreaented.  The  prozimltr  of  Manchester  to 
tfceriah  naftl.?l*Mii  of  T^nnaiihfT^  hM  haA  j^wiarlri^  InfltlffUfW 

non  its  pranerity ;  bnt  for  tUa,  indeed,  the  la^  ezpan- 
nm  of  in  Inaaifenes  would  hsve  been  Imposdble. 

It  would  probably  be  difficult  to  find  a  oonunanity  in  any 
part  of  the  world  with  which  Manchester  has  no  commercial 
xelatiooa.  The  enterptiae  of  its  merchants  has  k«it  paee 
with  the  energy  (tf  its  mann&ctaren,  and  theraodneni^ 
Ita  looms  are  to  be  fimnd  In  every  luid^thonxn  donbtlesa 
the  BopremacT  which  its  cotton  goods  have  neld  in  the 
markets  of  the  world  tends  to  become  more  and  more 
abated  1^  the  giadaally  increasing  foreign  competition. 

Txaok  flguea  laid  brane  the  Manchester  Staliatieal  So- 
dety,  the  maaej  extent  of  trading  operatlona  at  thla  centre 
has  been  calculated  at  about  £207.000,000  in  1872,  add 
£318,000,000  in  1881.  Theee  figures,  though  to  be  taken 
with  certain  reservations,  indicate  approximately  the  ex- 
tent of  the  activity  of  the  city. 

The  commercial  institotions  of  Manchester  are  too  na- 
merons  for  detailed  description.  Its  chamber  of  oommeroe 
has  for  more  than  sixty  years  held  a  position  of  much 
iufloenoe  in  regard  to  the  trade  of  the  cUstriet  and  of  the 
natitm.  ThereareeleTenJ<dnt4toekbaiika,Bevenof which 
have  their  head  offices  in  the  town;  theae  banks,  besides 
BomeRna  branches  in  the  surrounding  district,  have  sixteen 
brsQchea  in  the  town ;  andtherearesevetalprivatebankera. 

Jbsriefpsfi^.— llie  afiUrs  of  the  town  are  regulated  by  a 
eonndl  consisting  of  sixty-fonr  rrorosentatlYes  of  the  fifteen 
mzda  into  whidi  the  is  divided..  The.  body  corporate 
of  sixteen  aldermen  and  forty-eight  conndllois,  who  are 
presided  over  by  the  mayor,  has  shown  much  enterprise 
and  pnblio  spirit  In  the  eneray  with  which  it  has  proaemited 
pnbllo  improTenumts,  snd  m  the  bnabkeaa  awlty  vith 
whidi  it  nas  managed  the  vast  undertakings  connected 
with  the  lighting  and  water  supply  of  the  town.  The  town 
ooundl  of  Salford  consists  also  of  sixteen  aldermen  uid 
fiortr-elght  conndllors,  and  there  are  fourteen  wards. 

mttarti. — Veiy  little  ia  known  with  certain^  of  the  early 
hisUar  of  Manchester.  It  baa,  indeed,  been  coi^ectnfea^ 
and  with  some  probability,  that  at  Castlefleld  there  was  a 
British  fortress,  which  was  afterwards  taken  possession  of 
by  the  soldiers  of  Agricola.  It  Is  at  all  events  certain  that 
aBomanatatlciiof  Bome  importance  existed  In  this  locally, 
and  a  fragment  of  the  wall  still  exists.  In  the  last  oentniy 
conslderule  evidences  of  Boman  occupation  were  still 
Tisible ;  and  from  time  to  time,  in  the  coniseof  excavation 
(Mpedally  during  the  making  of  the  Bridgewater  Cuial), 
Banan  remains  have  been  fimnd.  The  coins  were  chiefly 
those  of  Vespasian,  Antoniniu  Fitu,  Tr%Jan,  Hadrhm, 
ITero,  Domitian,  Vitelliua,  and  Constantine.  The  period 
aoeceeding  the  Boman  occupation  is  for  some  time 
legendary.  Aa  late  as  the  17th  centnry  there  was  a  floating 
tradition  that  T^nln,  an  enemy  of  King  Arthur,  kc^it  the 
easUa  of  Kueheater.  ud  waa  killed  1^  Launodot  of  the 


Lake.  The  mention  of  the  town  in  authentic  annals  la 
very  scanty.  It  was  probably  one  of  the  scenes  of  the 
minlonary  preaching  of  Panlinus;  and  It  is  said  [though 
by  a  chronicler  of  comparatively  late  date)  to  have-beea 
the  residence  of  Ina,  king  of  Wessex,  and  his  queen  Ethd- 
borga,  after  he  had  defeated  Ivor,  somewhere  about  th* 

Sear  689.  Noarly  the  only  point  of  certainty  In  its  history 
efore  the  Conquest  is  that  it  Bufforod  greatly  from  the  devas- 
tations of  the  Danes,  and  thatin9S3  Edward,  who  was  then 
at  Thelwall,  near  Warrington,  sent  a  number  of  hia  Mer^ 
clan  troops  to  repair  and  garrison  ft.  In  Domesday  Book 
Maacheetor,  Salfurd,  Rochdale,  aiid  BadcUfi'e  are  the  only 
places  named  In  Southeast  Lancashire,  a  district  now 
c^^vered  by  populous  towna.  Largo  portiona  of  it  were  then 
forest,  wood,  and  waste  lands.  Twenty-one  thanes  hdd 
the  manor  of  Salford  among  them.  The  church  of  St. 
Mary  and  the  church  of  St.  Michael  In  Manchester  arfr 
both  named  in  Domesday,  and  some  difficulty  has  arisen  aa 
to  thdr  proper  identification.  Most  antlqmwles  have  oon- 
sidered  that  the  passage  refers  to  the  town  only,  whUat 
others  think  It  relates  to  the  parish,  and  that,  while  St. 
Mary's  is  the  present  cathedral,  St.  Michael's  would  be  thfr 
present  parish  chorch  of  Ashton-onder-Lyne.  Manchester 
and  Salford  are  ao  dosely  allied  that  it  la  unpoaalble  to  dla- 
assoelate  their  history.  Salfinrd  recdved  a  obarter  tnm 
Banulph  de  BlundeviUe,  In  the  reign  of  Henry  III.,  consti- 
tuting it  a  free  borough,  and  Mandiester  In  1301  received 
a  siodtai  wsmat  of  monietoal  liberties  and  privileges, 
ttxaa  tta  buon,  Thomas  Qrsdey,  n  descendant  of  one  t» 
whom  the  numor  hid  been  given  by  Boger  of  Polctou,  who 
was  created  by  William  the  Conqueror  lord  <tf  all  the  lanA 
between  the  rivers  Men<^  and  Bibble.  TheOredeys  wer*' 
succeeded  by  the  De  la  Wama,  the  last  vt  whom  was  edop 
cated  tot  the  ^lesthood,  and  beeama  reotor  ^  the  town* 
To  avoid  the  evil  ot  n  non>rflsldent  dergy,  he  made  con- 
siderable additions  to  the  lands  of  the  ehnrdi,  In  tftdor  thak 
it  might  be  endowed  as  a  oollegiate  institution.  A  sacred 
guild  was  thus  formed,  whoeo  members  were  bound  to  per- 
form  the  neceaaary  services  st  the  parish  church,  and  t» 
whom  the  old  baronial  hall  was  granted  as  a  place  of  resi- 
dence. The  manorial  rights  passed 'to  Sir  Beginald  West,, 
the  son  of  Joan  Greslet,  and  he  was  summoned  to  parlia- 
ment as  Baron  de  la  Warre.  The  West  fhmlly,  in  1S79,  sold 
the  manorial  ri^ts  tar  £3000  to  John  I«ct,  wluk  In  169^ 
reodd  them  to  Sr  NiehoIss  Modey,  whose  descenoanta  en- 
Joyed  the  emoluments  and  profits  to  be  derived  f^om  thenb 
until  tiie  middle  of  the  present  centnry  (1845),  when  they 
werepofobased  by  the  iNresent  town  coondl  of  Manchester 
fbr  a  mm  «f  £200,000;  Thelord  of  Uie  manor  bad  the  right 
to  tax  and  toll  au  articles  brought  for  sale  into  the  market 
of  the  town.  But,  though  the  inhabitants  were  thus  to  * 
large  extent  taxed  for  the  benefit  of  one  indlvidud,  they 
had  a  greater  amount  of  local  self-government  than 
mif^t  have  been  supposed,  and  the  court  leet,  which  waa 
then  the  governing  body  of  the  town,  had,  though  doubt- 
less in  a  somewhat  rudimentary  form,  nearly  all  the  powers 
and  functions  now  possessed  by  municipal  corporations. 
This  court  had  not  <mly  control  over  the  watching  auA 
watering  of  the  town,  the  regulation  of  the  water  sumily, 
and  tiie  deanlng  of  the  atreets,  but  also  had  power,  whidk 
at  times  was  used  freely,  of  interfering  with  what  would 
now  be  considered  the  private  liberty  of  their  fellow-citl- 
sens.  Some  <^  the  regulations  adopted,  and  presumably 
enforced,  sound  gratesqiidy  at  the  present  day.  Thus,  no 
single  woman  waa  allowed  to  be  a  nousehdder ;  no  person 
might  emplt^  otiier  than  the  town  mudcians;  and  tho 
amount  to  be  spent  at  wedding-feasts  and  other  feativities- 
was  eareftilly  settled.  Under  the  protection  of  the  barona 
the  town  appears  to  have  steadily  mereased  in  prosperi^, 
and  it  early  became  an  Important  seat  of  the  textile  manu- 
factures. Fulling  mills  were  at  work  In  the  district  in  tb» 
ISthcentory;  ana  documentary  evidence  exists  to  Show- 
that  woollen  mannbctores  were  carried  on  in  Ancoats  at 
that  pertod.  In  1641  we  hear  of  the  Muioheater  people 
purchadng  linen  yarn  from  the  Iridi,  weaving  it,  and  re- 
turning it  for  sale  in  a  finished  state.  They  dao  brought 
cotton  wool  from  Smyrna  to  work  into  fhstians  and  diml- 
tiea.  An  Act  passed  in  the  rdgu  of  Edward  VI.  regulate* 
the  length  of  eottcma  called  Manchester,  IsweaahlrB,  and 
Chediire  cottons.  These,  notwltAatanding  their  name^ 
were  probably  all  woollen  textures.  It  is  thought  that  som» 
of  the  flemidi  weavers  who  were  introduced  into  England! 
by  Queen  Phllippaof  Hdnaalt  were  aettied  at  Manchester  ; 
and  FuUer  hu  given  an  exceedingly  qodnt  and  pietnresqaa 
description  of  tiie  manner  in  which  these  artisans  wer» 
welcomed  by  the  Inhabitants  of  the  ooontiy  thM'  wer* 
about  to  enrich  with  a  new  industry,  one  which  In  after 
centuries  has  become  the  most  important  iudnsby  of  tht 
country.  The  Flemish  weavers  were  in  all  ^iibaUll||F 
reinforced  by  religious  refugees  fleam  the  Low  OooatriMk 
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lielsnd,  writing  in*  1638,  describes  Hrachecter  h  the 
(kireot,  best  bnilded,  qoickest,  and  moat  popoloos  town  of 
LkSCMhire."  The  right  of  ssDctaarj  haabeen  granted  to 
-«he  town,  bat  this  waa  fooad  so  detrimental  to  its  indostrial 
ramnits  that  after  very  brief  experience  the  privilege  was 
-jakea  away.  The  college  of  Uancheeter  was  dissolved, 
in  1547,  hot  waa  refoonded  in  Kary's  reign.  Under  her 
«aoce8sor  the  town  became  the  headquarters  of  the  c<Hmnis- 
■cion  for  establishing  the  Beformed  religion. 

In  the  civil  wwrs,  the  town  was  besieged  bythe  Boyalists 
-wider  Lord  Strange,  bat  was  successfluly  defended  by  the 
inhabitants  under  the  command  of  a  German  soldier  of 
-Ibrtane,  Colonel  Bosworm^who  complained  with  some  bit- 
-teroess  of  their  ingratitude  to  him.  An  earlier  affray  be- 
-tween  the  Puritans  and  some  of  Lord  Strange's  followers  is 
Aid  to  have  occasioned  the  shedding  of  the  first  blood 
tn  the  disastrous  struggle  between  the  king  and  parliament. 
The  year  1G89  witneaaed  that  strange  episode,  the  trial  of 
those  concerned  in  the  so-called  LanQitshire  plot,  which 
■«nded  in  the  triumphant  acquittal  of  the  supposed  Jacobites. 
That  the  district  really  contained  many  anient  sympathiz- 
•«rs  with  the  Stuart^  was,  however,  shown  in  the  rising  of 
1715,  when  the  clergy  ranged  tbemsolves  to  a  large  extent 
-«n  the  aide  of  the  Pretender,  and  waa  still  more  clearly 
-shown  in  the  rebellion  of  1745,  when  the  town  was  taken 
possession  of  by  Prince  Charles  Edward  Stnart,  and  a  regi- 
ment, known  s^rwards  as  the  Manchester  regiment,  waa 
formed  and  placed  under  the  command  of  Colonel  Francis 
Townley.  In  the  &tal  retreat  of  the  Stuart  troops  the 
Uancliester  contingent  waa  left  to  garrison  Carlisle,  and 
-snrrendored  to  the  Duke  of  Cnmlwrland.  .The  officers 
-were  taken  to  London,  where  they  were  tried  for  high  trca- 
«on  and  beheaded  on  KenningtoB  Common. 

The  variations  of  political  action  in  Manchester  bad  been 
■^ceedingly  marked.  In  the  16th  century,  although  it 
produced  both  Catholic  and  Protestant  martyrs,  it  was 
-'earnestly  in  favor  of  the  Reformed  foith,  and  in  the  sno 
needing  century  it  became  indeed  a  stronghold  of  Pnritanism. 
7et  the  desceudants  of  the  Roundheads  who  defeated  the 
..-armv  of  Charles  X.  were  Jacobite  in  their  empathies,  and 
tne  latter  half  of  the  ISth  century  had  become  imbued 
inth  the  aggressiTe  form  of  patriotic  sentiment  known  as 
«iti-Jaoobiaism,  which  showed  itself  chiefly  in  dislike  of 
mform  and  reformers  of  every  description.  A  change  was, 
however,  imminent.  The  distress  caused  by  war  and  taxa- 
-tion,  towards  the  end  of  the  last  and  the  beginning  of  the 
present  century,  led  to  bitter  discontent,  and  theanomaliea 
-existing  in  the  parliamentary  system  of  remeeentatlon 
afforded  only  too  fair  an  ol^ject  of  attack.  While  single 
individuals  In  some  portions  of  the  country  had  the  power 
<o  return  members  of  parliament  for  their  pocket  boroaghs, 
freat  towns  like  Manchester  were  entirely  without  repro- 
.-•entation.  The  iqjndicious  eondnetof  the  authorities,  also, 
led  to  an  Increase  In  the  hitteniees  with  which  theworking 
rlasnnn  reguded  the  condition  of  society  in  which  they  found 
themselves  compelled  to  toll  with  very  little  profit  to  them- 
■mItcs.  Th^  expressions  of  discontent  Instead  of  being 
-wlaely  regarded  as  symptoms  of  disease  in  the  body  politic, 
were  looked  upon  as  crimes,  and  the  severest  efforts 
were  made  to  repress  all  expression  of  dissatisfaction.  This 
'Aoliah  policy  of  the  authorities  reached  its  eulmlua- 
tion  bl  the  affair  of  Pcterloo,  which  m^  be  regarded 
«s  the  itaxting-point  of  the  modem  reform  agitation. 
'TbiM  waa  in  1810,  when  an  immense  crowd  asBcmblcd 
•on  St.  Peter's  Fields  (now  covered  by  tlie  Free  Trade 
hall  and  waiehonsea)  to  petition  parliament  for  a  ro- 
■<lie8i  of  their  grievances.  The  authorities  had  the  Riot 
Aet  read,  bat  In  such  a  manner  as  to  be  quite  unheard  by  the 
baas  of  the  people;  and  drunken  yeomanry  cavalry  were 
then  turned  loose  among  the  unresisting  mass  of  spectators. 
The  yeomanry  appear  to  have  used  their  sabres  somewhat 
fiteely ;  several  people  were  killed  and  many  more  ii^ured ; 
•od,  although  the  magistrates  received  the  thanks  of  the 
prince  regent  and  the  ministry,  their  conduct  excited  the 
■deepest  indignation  throughout  the  entire  country.  Kat- 
Qrally  enongh,  the  Manchester  poliMcians  took  an  impor- 
tont  part  in  the  reform  agitation,  and  when  the  Act  of 
1832  was  passed,  the  town  sent  as  its  representatives  the 
Right  Hon.  C.  P.  Thomson,  vice-president  of  the  Board  of 
'Trade,  and  Mr.  Hark  Philips.  With  one  notable  exception, 
this  was  the  first  time  that  Manchester  had  been  represent- 
-ed  in  parliament  since  its  barons  had  seats  in  the  House 
-of  Peers  in  the  earlier  centuries.  In  1654  Mr.  Charles 
Worsley  and  Mr.  B.  Badcliffe  were  nominated  to  repreRcnt 
it  in  Crnmwell's  parliament.  Worsley  waa  a  man  of  great 
-•bility,  and  must  ever  have  a  oonapicuons  place  in  history 
•aa  the  man  who  carried  out  the  iujunctionof  the  Protector 
.  to  "  remove  that  bauble,"  the  mace  of  tlie  House  of  Coin- 
mens.  The  agitation  for  the  repeal  of  the  corn  laws  had 
headqoarten  at  Manchestor,  and  the  soocesa  which  at< 


tended  it,  not  less  than  the  acMve  interest  'takan  by  iti 
inhabitants  in  public  questiona,  has  made  theeitythelUMM 
of  various  prqjocts  of  reform.  The  "United  Elngdoia 
Alliance  fbr  the  sappreasiora  of  the  liquor  trafflo  "  was  Immd- 
ed  there  in  1653,  uiddnringthecimtinuanoeof  the  Ameii- 
can  War  Uie  adherents  both  of  the  North  and  of  the  Sontii 
deemed  it  desirable  to  have  organizations  to  influence  pub* 
lie  opinion  in  favor  of  their  respective  causes.  A  charter 
of  Incorporation  was  granted  In  1838  ■  abtshop  was  appoint* 
ed  in  1647;  and  the  town  became  a  city  In  1^  Thelu* 
caahire  cotton  famine,  caused  by  the  civil  war  in  AmerioSk 
produced  much  distress  in  the  Hanchester  district,  and  led 
to  a  nationid  movement  to  help  the  starving  operatives. 
The  relief  operations  then  o^anized  are  amongst  the  most 
remarkable  efforts  of  modem  philanthropy. 

AUhoush  seTeral  excellent  books  have  been  written  on  snUects 
eoDoected  with  the  town,  there  Is  no  adequate  modem  hlalray. 
Ttie  Hiatory  qf  MandteHer,  by  the  Rev.  John  Whilakcr,  appeared 
In  1771 ;  It  u  a  mere  fragment,  and  though  containing  much  Im- 
portant iii&cter,.reqnIreB  to  be  very  discreetly  used.  TheTolIowlng 
mayberecoTimienaed:— Relllr.fflatoryq^Vanc&aterllSeij;  Proc- 
ter, ifancAeafer  At  BoUdau  X>rm  (1866),  MenoriaU  MattcAater 
Stnttt  (I8T4),  JfeMorfoli  Bvegone  Uanchattr,  1880;  Buxton.  B»- 
tankalOviae  to  Ucmeheier,B\a.,2&.tA.,\W»\  Axon, fotiri&oac  ^ 
thePvbHe  I/braHa^  Maneinaller  end  fbtfont,  1ST7 ;  Orindon,  JTom- 
eA«a(eri'toro,l8SS;  BaineB,.fflitorv^  JUmouAfre,  2d  ed.,  1868-70. 

(W.  E.  A,  A.) 

MANCHESTER,  *  town  of  the  United  States,  in 
Hartford  County,  Connecticut,  with  a  station  on  the 
New  York  and  New  England  Railroad,  8  miles  eaot 
of  Hartfoid.  Its  spinning  and  weaving  mills  turn  oat 
annually  2,000,000  ^-ards  of  gingham  and  90,000  pun 
of  stockings ;  and  its  paper  milb  (upwards  of  a  doien 
in  number)  produce  not  onlv  vast  quantities  of  book 
paper  but  Govemin«it  ana  bank-note  paper  for  ser- 
cral  nations.  At  South  Manchester,  2)  mites  dUtanL 
and  reached  bgr  a  branch  line,  are  Uie  ailk  factories  of 
Messrs.  Cheney,  which  cover  about  8  acres,  and  giTfl 
employment  to  one  thousand  operatives.  The  factory 
village  has  been  laid  out  by  a  landscape  gardener: 
and  connected  with  it  are  a  public  hall,  a  library  ana 
reading-room,  and  a  free  school.  The  population  of 
the  town  baa  increased  from  4223  in  1870  to  6462  in 
1880. 

MANCHESTER,  a  citv  of  the  United  Sutes.  one 
of  the  shire  towns  of  HillsDoroughoounty,  New  Ham]>- 
shire,  is  situated  munly  on  the  lefl  bank  of  the  Mer- 
rimac,  in  a  broad  plain  about  90  feet  above  the  kvel 
of  the  river,  in  42»  35^  N.  lat  and  ?!•  SI"  W.  long., 
16  miles  from  Concord  and  46  northwest  of  Boston. 
It  is  a  terminus  of  several  railroads,  as  well  as  a  prin- 
cipal station  on  the  Bo^n,  Lowell,  and  Concord  line; 
Ttie  general  plan  is.  regular  and  spacious :  there  axe 
several  large  and  ornamental  squares,  and  the  main 
thoroughfare,  Elm  street,  is  100  feet  wide,  more  than 
a  mile  long,  and  bordered  by  the  trees  from  which  it 
takes  its  name.  Towards  the  river  the  frontage  con- 
sists of  great  brick-built  factories  and  substantial  tene- 
ments for  the  accommodation  of  the  operatives.  A 
city-hall  (rebuilt  af\cr  the  fire  in  1842),  Uie  ootm^ 
court-house,  the  State  reform  school  (fbr  one-hundred 
and  fifly  pupils] ,  two  opera-houses,  and  a  Roman  Cath- 
olic convent  (St.  Ann's)  and  orphan  asylum  are  amow 
the  buildings  of  note.  The  city  library  (24,000 
umes),  founded  by  private  enterprise  in  1844  as  the 
Manchester  Athenseum,  became  public  property  in 
1854.  Water  from  Lake  Massabesio  (4  miles  distant 
and  2300  acres  in  extent)  waa  introduced  into  the  town 
in  1874,  at  a  cost  of  nearly  $1^000,000,  and  is  stored  in 
a  reservoir  capable  of  containing  16,000,000  gallons. 
It  is  almost  exolusivelv  to  the  water-power  ftimishcd 
by  the  Blodgott  Canal  (built  in  1816  round  Uie  Amo»> 
Iceag  Falls,  which  have  a  descent  of  47  feet)  that  Man- 
chester owes  itsprosperitv  as  a  manufacturing  centre. 
Tlie  Amoskeag  Company  (dating  fix>m  1831),  UieStuk 
mills  (1838),  the  aianchester  mills  (1839),  the  Lang- 
don  mills  (1857),  and  the  Amoiy  mills  (1880)  are  vS» 
leading  establishments;  they  possess  an  aggn^te  cam* 
tal  of  »7,6.')(l.OOO,  work  12,000  looms  and  409i0008i)|Ui- 
dies,  and  uiuke  143  miles  of  web  daily.  Locomotive 
engincH  (produced  at  the  rate  of  fourteen  per  month), 
steam  fire-engines,  edge  tools,  drcnlar  saira,  files,  sew- 
ing machines,  carriages,  leather,  bootsand  shoes,  paper* 
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and  ale  all  likewise  form  important  items  in  tJie  local 
indoBtiy.  HanclieBter  is  governed  by  a  m«yor,  aboard 
of  aldevmen  (one  member  for  eaohof  the  eight  wards), 
and  a  common  ooundl  (three  members  for  each  ward). 
The  aasessed  value  of  property  in  1881  wa8$I9,I75,408 ; 
and  the  debt  $965,550.  The  populaUon,  wbioh 
was  13,932  in  1850,  stands  in  the  suooeeding  decades  at 
20, 107, 23,536,and  32,630,and  is  stated  in  1882  at  36,500. 

Originally  settied  early  in  the  eighteenth  oentury  by 
Beotch  PreBbyteriaDi  and  MMHchoHtU  Poritans,  Derry- 
flald,  H  It  was  then  ealled,  though  inoorpoiated  in  17SL, 
oontlnaed  for  npwardsof  Mven^  years  to  be  a  place  of  less 
than  one  hundnd  InhabitantB,  with  aeither  minliter  nor 
lawyer,  and  to  dependent  on  the  river  fisheries  that  the  eeli 
were  known  as  the  "Derryfleld  Beef."  The  name  Ibn* 
eherter  was  legally  recognised  In  181<^  and  a  dty  ehaiter 
was  gnuited  in  1646.  llieci^has  reeently  been  desoribed 
as  pving  nearly  one-ninth  or  the  State  tax  and  prodnoing 
e-^hth  of  uie  mann&otared  goods  made  in  the  State, 
emnraoinf  one-tenth  of  pwolation  of  the  State, 
as  the  flHutn  dty  of  the  Union  m  the  Tslne  of  Its  ootton 
sad  wwdlen  mannCutazes^and  the  lliiid  dty  in  NeW&ig- 
bmd  in  inoiease  dorini;  the  liat  decade. 

MANCHURIA  is  the  name  by  which  tbe  territory 
inUieeaatof  Amaoonnuedbj^tueHanohiu  is  known 
in  SnzoMw  By  the  Gnineae  it  is  called  the  cotmtiy 
of  the  UanohowB,  or,  as  it  is  pronounced  by  the  na- 
tirea,  of  the  Manohus,  an  epithet  mea«iDg  ^*Fure," 
chosen  by  the  founder  of  the  dynasty  which  now  rules 
over  Hanohoria  and  China  as  an  ^)propriat«  dengna- 
tion  fw  his  &mi]y.  Manchuria  as  it  fass  existeafor 
upwards  of  two  centuries,  that  is  to  say  dnoe  it  has  had 
an  historical  existence,  is  a  tract  of  oountrv  lying  in  a 
B<»rtfaessterly  and  southwosterly  direcdon  between  38** 
4fy  and  49°  lat  and  120"  and  133°  E.  bng..  and  is 
wedged  in  between  China  and  Mongolia  on  the  weat 
and  northwest,  and  Corea  and  the  Rusuan  territory  on 
the  Amur  on  the  east  and  north.  Speaking  more 
de&iitely,  it  is  bounded  on  the  N.  by  the  Amur,  on 
the  E.  by  the  Usuri,  on  the  S.  by  the  Oulf  of  Le%ou- 
tnog^  the  Yellow  Sea,  and  Corea,  and  on  the  W.  bv 
the  nver  Nonni  and  a  line  of  palisades  which  stretoh 
ftun  KwaDHshnng-tsse  to  the  great  wall  of  China.  The 
tenitoiy  thus  denned  is  about  800  miles  in  length  and 
500  miles  in  width,  and  contains  about  390,000  square 
ndles.  It  is  divided  into  three  prorinces,  vii.,  Tsi-tsi- 
har  or  Morthem  Manchuria,  Kirin  or  Central  Man- 
churia, and  Leaou-tung  or  Southern  Manchuria. 
Ph^dcall^  the  country  is  divided  into  two  regions,  the 
one  a  aenes  of  mountain  ranges  occupying  the  northern 
and  eastern  portions  of  the  kingdom,  and  die  other  a 
]dsin  which  sbvtohes  southwards  irom  Moukden,  the 
capital,  to  the  Gulf  of  Leaou-tung.  Speaking  gener- 
ally, the  mountains  run  in  a  direction  parallel  with  the 
fie  of  the  oonntxy,  and  are  interspersed  Vitb  numerous 
and  fertile  Tslleys,  more  espedally  on  the  southern  and 
eastern  slopes,  where  the  summer  ann  brings  to  ridi 
perfection  the  fruits  of  the  sml  fbrtiliiad  by  the  showetB 
of  the  south  monsoon. 

The  principal  range  of  mountains  is  the  Shan-a-Iin, 
Uie  Chinese  Chang  ^  Shah,  "the  long  white  moun- 
tains." which  runs  in  a  northeasteriy  direoUon  from 
the  shores  <^  the  Gulf  of  Leaou-tung  to  the  mouth  of 
the  Amur  rivw.  Jn  its  oomse  tuongh  Northern 
Manchuria  itfisms  the  watenbed  of  the  Songari, 
Hndca,  and  Uinri  rivers,  and  in  the  south  that  of  the 
Ta-lo,  Ta-yug,  and  many  smaller  stmams.  It  also 
fonns  the  eastern  boundary  of  the  great  plain  of 
Leaon-tnng.  The  mountuns  of  this  ruige  reach  their 
greatest  height  on  Uie  southeast  of  Kirin,  where  their 
snow-capped  peaks  rise  to  the  elevation  of  from  10,000 
to  12,0(10  feet  The  scenery  among  them  is  justly  cele- 
brated for  the  grandeur  of  its  beauty,  more  es^tecislly 
in  the  ndghborhood  of  Hu-ohing,  Siu-yen,  and  the 
Corean  Gate.  AnoUier  lunge  forms  a  parallel  line  to 
the  Shan-a-lin  mountuns  on  their  west,  and  runs  from 
the  neighborhood  of  the  junction  of  the  HoAa  and 
Songan  rivers,  paaung  Kurin,  to  the  plain  on  the  ncvth 
ddeof  MonkdiuL 


The  three  prindpal  rivers  of  Manchuria  are  Ui« 
Songari,  Hnna,  and  Usuri  already  mentioaed.  Of 
these  the  Sungari,  which  is  the  largest,  lisea  on  th» 
norths  slopes  of  the  Shan-a-lln  range,  and  runs  in  n 
northwesterly  direction  to  its  juncUon  with  the  Nonni, 
from  which  point  it  turns  northesst  until  it  emptie» 
itself  into  the  Amur.  It  is  navigable  by  native  junka 
above  Kirin,  to  whidi  <nt^  also  the  Rusrians  have  suO' 
oeeded  in  travelling  on  it  b^  steamer.  In  its  long: 
course  it  varies  greatiy  bodi  in  depth  and  width,  xa . 
smne  parts  bang  only  a  few  9bA  deep  and  spreading 
oat  to  a  width  of  more  than  a  nule,  while  in  other  ana 
monntunous  portions  of  its  course  its  channel  is  nar- 
rowed to  300  or  400  fbet,  and  its  depth  is  increased  in 
invarae  ratio.  The  Usuri  rises  in  about  44**  N.  lat  and 
131"  £.  long.,  and,  after  runnings  northeasteriy coum- 
for  nearly  600  miles^  it  also  loses  itself  in  the  Amur. 
The  Hnrka  takes  its  rise,  like  the  Sungari,'  on  the 
northern  slopes  of  the  Shao-a-Hn  range,  and  not  far 
from  the  sources  of  thai  river.  It  takes  a  northeasteriy 
comae  as  far  as  the  <nty  of  Ningnta,  at  which  point  it 
turns  northward^  and  so  oontinues  until  it  joins  the 
Sungari  at  San-sing.  It  is  navigable  by  junks  betweat> 
that  dty  and  Ninguta,  thongh  the  tomntain  itsconrw- 
make  the  voyage  bax&warda  and  forwards  one  of  oon- 
nderable  dimculty.  Next  in  importance  to  these 
rivers  are  the  Leaoa  and  Ta-yang^  the  former  of  whiok 
rises  in  Mongolia,  and  after  running  in  an  easteriv  di- 
rection for  about  400  miles  enters  Manchvria  in  aoont 
43^  N.  lat,  and  turning  southward  empties  itself  into- 
the  Gulf  of  Leaou-tnng.  In  bygone  d^  large  junk» 
were  able  to  sul  up  it  asfkr  ssNew-ehwang,  but  owing 
to  the  nlting  up  of  the  bed  it  is  not  now  navigable  for 
any  but  small  boats  beyond  Ying-tsie,  where  the  for- 
eign settlement  is  ntuated.  The  Ta-yang  rises  on  the 
Bonthem  slopes  of  the  Shau-a-tin  mountains,  and  fiow» 
southward  into  the  Ydknr  Sea. 

Moukden,  or  as  it  is  called  by  the  Clunen  Shing^ 
yang,  Uie  capital  dty  of  Mfiichmia,  is  ntuated  in  t& 

Srovinoe  of  Leaou-tung,  in  41^  40^  N.  lat  and  130°  3(r 
I.  long.  It  occupies  a  fine  podtion  on  the  river  Shin, 
an  affluent  of  the  Leaou,  and  is  a  dty  with  conaderft- 
ble  pretendons  to  grandeur.  The  dty  wall  proeentik  ik 
handsome  appearance,  and  is  pierced  by  eight  gates, 
like  Pekin^the  town  poasessee  a  drum  tower  and  a 
huge  bell,  xhe  streets  are  broad  and  well  laid  oat^ 
and  the^ops  are  well  supplied  with  both  native  and. 
fordgn  goods.  The  population  is  estimated  at  about 
200,000,  induding  that  of  the  suburbs,  the  richest  and 
most  eztendve  c£  wluch  are  on  the  western  ^xA 
sonthon  fiujes  the  dty.  Leaon-yang,  whidi  was- 
onoe  the  o^»itaIof  the  oountiy,  also  stands  in  the  prov- 
ince of  Leaon-tung,  but  it  is  not  now  a  place  of  rnnol^ 
importanoe.  Such  trade  as  there  is  is  carried  on  in- 
the  centre  of  the  dty,  the  remaining  portions  being^ 
open,  having  been  turned  into  vegetaUe  gardens. 
The  other  dties  in  the  province  are  Btiag-chow-foo  on- 
the  west  of  the  Gulf  of  Leaou-tung;  Kin-chow,  on  the 
western  extronity  of  the  Leaoa-tiuu:  peninsula ;  Kai- 
ohow,  on  the  northwestern  shore  or  the  same  penin- 
sula: Hai-diing,  on  the  road  from  Ying-tsse  te 
Momcden  \  Ki-yuen,  a  populous  and  prosperous  dty 
in  the  north  of  the  province ;  and  Hing-kmg,  on  Um 
northern  slope  of  the  Shan-a-Un  mountains,  which  is 
famous  rather  from  the  fact  that  it  was  the  orij^nal 
seat  of  the  founders  of  the  present  dynasty  than  for 
any  pretennons  to  present  importance.  The  most 
important  commerdal  plaoe,  however,  is  the  treaty 

gort  of  Ying-tsze,  which  is  situated  at  the  head  of  the 
l^ulf  of  Leaou-tung.  The  mun  street,  which  is  lined 
with  shops  and  Trerehouses^  is  2  miles  in  len^^,  and 
the  trade  there  carried  on  is  very  considerable.  Ac- 
cording to  the  custom-house  returns  the  value  of  the 
fordgn  im[>orts  and  exports  in  the  year  1880  wa» 
£691,954  and  jei}117,790  respectively,  beddes  a  large 
native  tnde  earned  on  in  Jtnika.  T\a  popnlatioi 
the  whde  province  of  Leaou-tong  is  estimated  to  b» 
about  12,060,000. 
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The  pnmitoe  of  Kirin,  or  Central  Muiobaria,  is 
■bouDded  on  the  N.  aad  N.W.  by  the  Songari,  on  the 
S.  by  Leaou-tang  and  Corea,  on  the  W.  by  the  line  of 
sali^des  abeady  spoken  or,  and' on  the  E.  by  the 
TJsaii  and  the  mantime  Russian  provinces.  It  con- 
tains  an  area  of  about  135,000  square  miles,  and  is  en- 
tirely mountainous  with  the  exception  of  a  stretch  of 
plain  country  in  ita  northwestern  comer.  ^  This  plain 
.produces  large  quantities  of  indigo  and  opium,  and  is 
j)hysic»Ily  remarkable  for  the  number  <^  isolated  coni- 
<cal  hills  which  dot  its  sur&ce.  These  sometimes  occur 
tn  a  direct  line  at  intervals  of  15  or20  miles,  and  else- 
vhere  are  scattered  about  "like  dish-covers  on  a 
•talde."  Ktrin,  the  capital  of  the  province,  is  Mtuated 
■in  about  43*40'  I^.  kt.  and  126^  50^  E.  long.,  and 
occupies  a  magnificent  position,  being  surrounded  on 
die  north,  west,  and  south  by  a  semicircular  raiige  of 
jnountams  with  the  broad  stream  of  the  Sun^i  now- 
ing  across  the  front  The  local  trade  is  considerable, 
juid  is  benefited  by  the  presence  of  large  junk-building 
yards,  which,  owing  to  tbe  abundance  and  cheapness 
^f  wood,  have  been  estaUished  there,  and  from  which 
the  place  has  derived  ita  Chinese  nune  of  Ghucn- 
^ang  or  "shipyard."  The  town  has  a  weU-to-do 
«ppeaimnce,  and  in  summer' time  the  houses  and  shops 
.are  guly  deoorated  with  flowers  brought  from  the 
sunny  Booth.  Ashehoh,  on  tho  Ashe,  with  ita  popu- 
lation of  40,000 ;  Petuna,  Sinice  Sing-chung,  on  the 
^ungafi.  population  30,000 ;  San-sing,  near  the  juno- 
tion  of  toe  Sungari  and  Hurka ;  La-Ln,  120  miles  to 
the  north  of  Kirin,  population  20,000 ;  and  Ninguta, 
Are  the  other  ptindpal  dties  in  the  province. 

Tai-tsi-har,  or  Northern  Manchuria,  which  contains 
About  195,000  square  miles,  is  bounded  on  the  N,  and 
J^.£.  by  the  .^ur,  on  the  S.  by  the  Sun^^,  and  on 
4he  W.  by  the  Nonni  and  Mongolia.  This  province  is 
thinly  ^pulated,  and  is  ooltivMed  onl^  along  thelines 
of  its  nvers.  Tho  only  towns  of  any  importance  are 
"lU-tsi-bar  and  Mergen,  bodi  situated  on  the  Nonni. 

.  Four  principal  hi^wt^  traverse  Manchuria.  The 
£rst  runs  from  Peking  to  Kirin  via  Monkden,  where 
at  sends  off  a  branch  to  Gorea.  At  Kirin  it  bifnrcat«0| 
■one  branch  going  to  San-sing,  the  extreme  north- 
-eastem  town  of  the  provine  of^irin^and  the  other  to 
Foisuet  on  the  coast  via  Ninguta.  The  second  road 
Tnns  from  the  treaty  port  of  Ying-tsze  Uirough  Mouk- 
-den  to  Petuna  in  the  northwestern  comer  of  the  Kirin 
provinoe  and  thence  to  Tsi-tsi-bar,  Mei]gen,  and  the 
AmiiT.  The  third  idu  starts  ftom  Ying-tsze,  and 
«tijkes  Bonthwazd  to  Ein-dunr  at  die  eztnmity  of  the 
Lnou-tiuut  peninsnk.  And  Uie  fourth  connects  Ying- 
>wiUitEieO*teofOoi«L 


The  great  plain  In  Leaou-tong  Is  in  many  parti  iwampyi 
4nd  in  the  neighborhood  of  the  sea,  where  the  sail  emits  a 
-aaline  exudation,  sach  as  is  also  common  In  the  north  of 
China,  it  Is  perfectly  sterile.  In  Other  parts  fine  crops  of 
nillet  and  varioai  kinds  of  grain  are  grown,  and  on  it 
■trees  flonrish  abondantly. 

The  climate  over  the  greater  part  of  the  oountry  varies 
hetween  the  two  extremes  of  heat  and  cold,  the  thermo- 
meter ranging  between  90°  in  the.  snmrner  and  10°  bolow 
-zero  In  the  winter.  As  in  tbe  north  of  China,  the  rivers  are 
-frosen  ap  daring  the  four  winter  months.  After  a  short 
4^pring  the  heat  -of  summer  tnceeeds,  whidi  In  its  turn  is 
separated  by  an  antnma  of  six  weeks'  doration  from  snow 
-and  ice.  The  trees  and  plants  are  much  the  same  as  those 
common  in  England,  and  severe  as  tbe  weather  ia  in  winter 
■the  less  elevated  mooutaina  are  covered  to  their  snnunita 
with  trees.  The  wild  animals  also  are  those  known  in 
Europe,  with  the  addition  of  tigers  and  panthers.  Bears, 
wild  boazs,  hares,  wolvea,  foxes,  and  wild  cats  are  very 
-common,  and,  in  the  north,  sables  are  fouiid  in  great  nam- 
bere.  One  of  the  most  noticeable  of  the  birds  is  the  Mon- 
golian lark  {Mtianoeoryphi/a  nunmoliea),  which  is  found  in 
a  wild  state  both  in  Mancbaria  and  in  the  desert  of  Ston- 
c^ia.  This  bird  is  exported  in  lanie  nnmben  to  northern 
-China,  whwe  it  is  moch  prised  on  acoouut  of  tho  extruor- 
'binary  power  It  poswetof  ImitatlDg  the  songs  of  other 
birds,  the  ditbient  tones  of  the  buks  of  dogs,  and  the 
mewsudhissesttf  eat8,as  wellasall  tlie  noises  pecnliarto 
the  neighborhood  in  whieh  it  Uvea.  The  Manchorian  ctane 


Is  oommon,  as  also  are  eagles,  cuckoos,  laughing  doves,  eta. 
Insects,  of  which  there  are,  according  to  the  Russians,  one 
thousand  different  species,  abound,  owing  to  the  swamjiv 
natnxe  of  much  of  the  connti^.  Tbe  rivers  are  weU 
stocked  with  flsh,  especially  with  salmon,  which  Ibrins  a 
common  article  of  food  among  the  people.  In  snch  im- 
mense  shoals  do  these  fish  aopear  in  some  of  the  smaller 
streams  that  numbers  are  squtsesed  out  on  to  the  banks  and 
there  perish.  This  fact  possibly  gave  rise  to  the  legend  of 
a  certain  Prince  whose  royal  mother  became  pregnant  W 
the  influence  of  the  rays  of  tbe  sun,  and  who  bronght  forth 
an  egg  from  which  the  prince  was  sprang.  Hiasnper- 
natunu  origin  excited  tbe  alarm  of  the  king's  ministu^ 
who  advised  that  he  shontd  l>e  puttodeath,  buthlsmotiMr, 
having  warning  of  their  intention,  sentbim  away  privately. 
This  Mancburian  Phaeton  thereupon  wandered  forth,  aad 
in  his  travels  came  to  a  river-  having  neither  bridge  nor 
ferry.  In  liis  difflcnlty  he  cried  for  help  to  his  father,  the 
Sun,  and  instantly  fishes  rose  to  the  surCsce  of  the  water 
and  formed  themselves  into  such  close  array  that  the 
prince  was  able  to  walk  to  the  opposite  bank  on  their 
backs. 

In  minerals  Uanchnria  is  very  rich:  coal,  gold,  iron  (as 
well  as  magnetic  iron  ore),  and  precious  stones  are  foimd 
in  quantities  which  suggest  that  if  better  appliances  were 
employed  than  are  now  in  use  the  retnms  might  be  very 
large. 

Of  the  crops  ^rown  by  the  people  indigo  and  opium  are 
tbe  most  lucrative.  The  indigo  plant  is  crown  in  large 
qoantitiea  in  tho  plain  country  to  tbe  north  of  Houkden, 
and  is  transported  thence  to  the  coast  in  carts,  each  of 
which  carries  rather  more  than  a  ton  weight  of  the  dyo.  The 
poppy  is  cnltivwted  wherever  it  will  grow,  tbe  crop  being 
ur  more  profitable  than  that  of  any  other  product.  Cotton, 
tobacco,  pnhM,  millet,  wheat,  and  oarley  are  other  crops 
grown  by  the  Mancburian  farmers. 

fTwtorv.^Manchow,  or  more  correctly  Hanobu,  is,  as  has 
been  said,  not  the  name  of  the  country  but  of  the  people 
who  inhabit  it.  The  name  is  a  modem  one,  having  beisn 
adopted  by  a  ruler  who  rose  to  power  in  the  beginnug  ct 
the  13th  eentnry.  Before  that  time  the  Manohos  wen 
more  or  less  a  shifting  popnlation,  with  no  fixed  location, 
and,  being  broken  np  into  a  number  of  tribes,  thev  went 
mainly  nnder  the  distinctive  name  of  those  clus  which  at 
difierent  periods  exercised  lordship  over  them.  Thus 
nnder  the  Chow  dynasty  (1122-225  B.a)  we  find  them 
spoken  of  as  Sewshin,  and  at  subsequent  periods  they  were 
knownas  Yih-low,  Wuh-keih,  Uob-hoh,  Pohai,  NQchiu,  and 
according  to  the  Chinese  historians  also  as  K'etan. 
Throughont  their  history  they  appear  as  a  rads  people,  the 
tribute  they  brought  to  the  Chinese  court  consisting  of 
stone  arrow-heads,  hawks,  gold,  and  latterly  ginseng. 
Assuming  that,  as  the  Chinese  say,  the  K'etana  were  Kan- 
ohus,  the  first  appeaianoe  of  the  ManehoiL  as  a  ptogile,  in 
China  dates  from  the  beginning  of  the  lOth  oentary,  when 
E'etans  having  first  conquered  the  kingdom  d  Pohai 
crossed  the  f^ntier  into  China  and  establisned  the  Leaoa 
or  Iron  dynas^  in  the  northern  portion  of  the  empire. 
These  inndsTS  were  in  their  turn  overthrown  two  centn- 
lies  later  another  invasion  from  Manchuria.  These  new 
conauerora  were  N fichins,  and,  therefbre,  direct  anoestoxs  at 
the  Manchns.  On  assuming  the  impei^  yellow  in  China, 
their  chief  adopted  the  title  of  Kin  or  "  Golden  "  for  Us 
dynasty.  "  Iron  "  (Leaon),  he  said, "  rusts,  but  gold  alwua 
keeps  its  purity  and  oolor,  therefore  my  dynasty  shall  be 
called  Kin."  In  a  little  more  than  a  centni7,  however,  the 
Eina  were  driven  out  of  China  by  the  Mongols  under  Jen- 
ghisEhan.  But  before  the  close  of  their  rule  a  miracnlons 
,  event  oocnned  on  the  Bhan-a-lin  mountains  which  is  p<^ 
nlaily  believed  to  have  laid  tbe  seeds  of  the  gzeatoess  at 
the  present  rulers  of  the  empire.  Three  heaven -bom 
maidens,  so  runs  the  legend,  were  bathing  one  day  In  a  lake 
under  the  Shan-a-Iin  mountains  when  a  passing  magpie 
dropped  a  ripe  red  fVuit  into  the  lap  of  one  of  them,  lite 
maiden  irte  the  fruit,  and  in  due  course  a  child  was  bom  to 
her,  whom  she  named  Aisin  Gioro,  or  the  Golden.  When 
quite  a  lad  Aisin  Gioro  was  elected  chief  over  three  con- 
tending clans,  and  established  his  capital  at  Otole  near  the 
8han-a-lin  mountains.  His  reign,  however,  was  not  at 
long  duration,  for  his  snhjects  rose  against  him  and  mur- 
dered him,  together  with  all  his  sons  except  the  youngest, 
Fancha,  who,  like  the  Inf^t  Haitn  in  Mongolian  history, 
was  miraculously  saved  from  his  puisners,  Nothing  la  re- 
corded of  the  facts  of  Aisin.Qioro's  reign  except  ^at  he 
named  the  people  over  whom  be  reigned  ManchUf  or 
"Pore."  His  desoendania,  through  the  rescued  Fandi% 
fell  into  complete  obscurity  until  abont  the  middle  of  the 
ISth  century,  when  one  of  them,  Norhaehl  by  name^  achtef^ 
tain  of  a  small  tribe,  rose  to  power.  Taking  advantage  of 
the  shifting  leenes  of  Mancburian  poUtlGS,  Norhaehi  jdayel 
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with  ikill  and  daring  the  rAle  which  had  b««n  played  by 
JeDghla  Khan  more  than  three  oentariea  before  in  Hou- 
CoUa.  With  even  neater  nuaeM  than  hU  Mongollaa  eonn- 
4enut,NoThadii drew  tribe  after  tilbe  luder  bli  sway, 
•nd  arar  namerooi  wan  with  Corea  and  Mongolia,  he  ea- 
tabllshed  hla  mle  over  the  whole  of  Manohnria.  Being  thns 
4he  aorereign  of  an  empire,  he,  again  like  Jengbia  Khan, 
adopted  tar  himself  the  title  of  Tliig>ming,  **^BraTe  and 
lUoBtrlooi,''  aad  took  for  hia  rcdgn  Vtio  title  in  T'eeo-tning. 
Thirteen  years  later,  in  1617,  after  nnmerons  border  flghta 
with  the  Chinese,  Norhacbl  drewap  alist  of  "  seven  hates," 
-or  indiobnents,  against  his  sonthem  neighbon,  and*  not 
CBtting  the  aatis&ctioa  he  demaaded,  declared  war  a^inat 
■uiem.  Hie  progr^  of  this  war,  the  haetUy  patched  vp 
peao^  theeqaaUybastyalllanoeanditieoiiMqaenoei, being 
matters  of  Chinese  history,  have  been  treated  of  vnder  the 
Article  Ckiha. 

At  the  present  dayythe  Ibnohas  an  impidly  dying  ont 
twftire  tiie  quietly  advandng  Oilnese  settlers.  ^  br  the 
greater  nam ber  of  the  present  inhabitants  of  Manchnrla 
are  Chinamen.  The  Chinese  syttem  of  edocation  is  adop- 
ted eTerywhere  throogkont  the  oonntn';  the  Chinese  lan- 
«naK>  istaaght  in  all  thssohools;  and  Manchoria  promises 
to  beoome  befim  long  as  mneh  a  Chinese  provinoe  asChih- 
)e  or  Shuitang. 

See  Juameg*  ia  North  China,  MoHAuria  and  Eaatem 
Jreuotts,  by  the  Bev.  Alexander  Wililanuon ;  ThtMcmdima, 
ly  Ber.  JohaBMs;  Jfi»-«keMtnMiisw tank     (S.K.  d.) 

\  MAND.£ANSj  also  knovn  «s  Sabtans,  NasonBons, 
or  St  Juhn's  Ghnstians,'  an  Oriental  sect  of  great  an- 
tiquity, interesting  to  the  theolo^an  as  almost  the  only 
florriving  example  of  a  religion  compounded  of  Chris- 
tian, heathen,  and  Jewish  elements  on  A  type  which  is 
'essentially  that  of  andent  Gnosticism. 

The  Mandteans,  who  can  never  have  been  nnmeroas, 
«nd  are  now  much  decayed,  are  found  in  the  marshy 
lands  of  South  Bahylonta  (al-batiih),  the  ancient  re- 
iuge  of  BO  many  strange  sects,  parUculariy  in  the  neigh- 
borhood of  Basrah  (or  Bussorah),  and  in  Rhdzist&n 
(Disful,  Shuster).*  They  speak  the  languages  of  the 
.localities  in  which  they  are  settled  (Aralao  or  Persian), 
Imt  the  language  of  Uieir  stored  books  is  an  Aramaio 
■dialecfc,  which  has  its  closest  affinities  with  that  of  the 
Babylonian  Talmud,  written  in  a  peculiar  character  sug- 
tfesnve  of  the  old  Palmyreoe.*  The  ez^noe  of  the  Man- 
deeans  has  been  known  since  the  middle  of  the  17th  cen- 
tury, when  the  first  Christian  misrionariee,  Ignatius  a 
-Jesu*  and  Angelus  a  Sancto,  began  to  labor  among  them 
at  Basrah ;  ftirther  information  was  gathered  at  a  some- 
what later  date  hy  Pietro  della  Vtulie*  and  Thevenot,* 
«nd  in  the  following  century  by  Kaempfer,  Chardin, 
and  Niebuhr.  In  recent  times  they  have  been  visited 
by  Petermann*  and  Albert  Socin,  and  last  of  .all  Liouffi' 
published  in  1880  a  full  and  aoouiute  account  of  the 
Biannen  and  customs  of  the  sect,  .taken  from  the  lips 
«f  a  OHiTerted  Haadaan  himselL  Vac  our  knowledge 
of  their  doctrinal  nstem,  however,  we  mnat  of  ooorse 
«dll  depend  ehieny  upon       sacied  Dooks  already 

1  TheflratortheMnamas(notlIondaanBorKsndaItea>Isthtt 

■girea  by  themaelvea,  and  means  ywmarumi  Atllowers  of  Gnosis 

<tt"in]KD,&ominjlin,Hebr.jrnp).  The  enods  of  which  they 

profefli  thwuelves  adherenb  li  a  pfncmUeatkm,  the  M>n  end  me- 
•oiator  "knowledge  of  lUb"  (see  Mlow).  The  title  Naaoneeni 
{Stfbtijt),  sccoralng  to  Petermann,  they  glTe  only  to  those 
among  ttaemaelvea  who  are  most  dlBtmgnlsned  for  knowledge  and 
«h*nu:ter.  Like  the  Arabic  Nasira,  Uu  origlnaUy  Identlou  with 
the  name  of  the  halMieathen  balf-Jewlnb-Chrlstlaa  Na<i^»^iat,  and 
Indicates  an  early  conneotlon  with  that  net.  The  inappropriate 
-designadou  of  St.  John's  Christians  arises  from  the  early  and  Im- 
perfect acquaintance  of  Christian  missionaries,  who  had  regard 
«nerely  to  the  reverence  In  which  the  name  of  the  Baptist  Is  held 
among  them,  and -their  frequent  baptisms.  In  their  dealings 
•with  members  of  other  commonlons  toe  designation  tbey  take  Is 
Sabiana,  In  Arable  Bubbi'  (sing.  9*M'),  frnaKpy-jTSX,  to  bapOas, 

<hnB  claiming  the  lolentloa  extntded  by  the  Koran  {Sax.  b,  tii 
.3^  17 ;  ^  fi9)  to  those  of  that  name. 

>  Becent  acconnts  (1SS2)  represent  them  as  sfamnk  to  200  tual- 
iles,  and  seeking  a  new  Bettiement  on  the  Tigris,  to  eseape  the 
fMraeootlons  to  which  they  are  exposed. 
"  See  MQldeke^  admirable  Man^UOe  Oi  ammata,  Hslle.  1875. 

<  t/amOio  ortffMa,  r&vum,  et  trrontm  CMaUamonm  8.  riiniMifi, 
Boine,  1SG& 

•  JMwfteseftrri&Mwg.  part  Iv.,  Oeneva,  1674. 

•  Vovaffe  au  LevtaiL  Paris,  1689. 
I  JMsenAa  Oriml,  ll.  447  M. 

•  UBiam,  Hitilamrla^iglM  .  .  .  dsiaMUas,  Fari^iaSO. 


mentioned,  oonnsting  of  fragments  of  very  Tsrioos 
antiquity  derived  from  an  older  literatnra*  Of  these 
the  largest  and  most  important  is  the  Sidrd  raibd  or 
'I  Great  Book,"  known  also  as  Ginzd  (treasure),  oon- 
sisting  of  two  unequal  parts,  of  which  the  laiger  is 
called  "yamini"  (to  the  rijeht  hand)  and  the  smaller 
"  s'm&lfi. "  (to  the  left  hand),  because  of  the  manner 
in  which  uiey  are  bound  togetiier.  In  Petermann's 
edition  the  former  occupies  three  hundred  and  nine^- 
five  laijge  quarto  pages  and  the  otheronly  one  hundred 
and  thirty-eighL  llie  former  is  intended  for 'the  liv- 
ing: the  latter  consists  chiefly  of  prayers  to  be  read 
at  the  burial  of  priests.  As  regards  doctrine,  the  work 
is  exhaustive ;  but  it  is  characterized  throughout  by 
diffuaeness,  and  often  by  extreme  obscurity,  besides 
being  occasionally  self-contradictory,  as  might  be  ex- 
pected in  a  woric  which  oonrists  of  a  number  of  uncon- 
nected paragraphs  of  various  authorship  and  date. 
The  last  section  of  the  "right-hand"  part(the  "Book 
of  Kings  ")  is  ohe  of  the  older  portionsj  and  from  ita 
alluuon  to  "  the  Perwfui  and  Arabian  kings"  maybe 
cmduded  to  date  irom  somewhere  between  700  and 
900  A.D.  Many  of  the  doctrinal  portions  may  in  sub- 
stai^  well  be  still  older,  and  date  from  the  time  of 
the  Sassanids.  None  of  the  MSS.*  however,  are  older 
than  the  16th  century.  ** 

The  following  sketch  represents,  as  far  as  can  be 
gathered  from  these  heterogeneous  sources,  the  prin<n- 
pal  features  of  the  Mandsoan  system.  The  nvund 
and  origin  of  all  things  is  Pirk,  or  more  correct^ 
rabbd,  "the  great  abyss  "  (either Persian Pir,  '^old," 
or  from  "^JJD,   to  split,"  oomp.  the  Gnostio       ),  asso- 


of  glory,"  usually  called  umply  M&n&  rabbd.  The 
last-named,  tbo  most  prominent  of  the  three,  is  tha 
king  of  light  nroperiy  so  called,  from  whom  the  devel- 
opment of  ail  things  begins.  From  him  emanatsi 
YardCnd  rabb&,  "the  groat  Jordui,"  which,  as  the 
higher  world  soul,  permeates  the  whole  sBthw,  the 
domun  of  Ayar.  Alon'estde  of  M&n&  rabb&  frequent 
mention  is  mado  of  J)  mdthd,  his  "  imag&**  as  a 
female  power;  the  name  "  image  of  the  fatlier  arises 
out  of  the  same  oonoeption  as  that  which  gives  rise  to 
the  names  of  oty^  and  hvota  among  the  Greek  Gnos- 
tics. M&n&.rabw  called  into  bmng  Uie  highest  of  th» 
asons  properly  so-oalled,  Hayy^  ^admiytf,  "Primal 
Life,"  and  than  witlidr^  into  deepest  aecanay,  vinblfl 
indeed  to  the  highest  but  not  to  the  lowest  seons 
(comp.  and  Tlpotrin^),  yet  manifesting  himself 
also  to  the  souls  of  the  more  pious  of  Uie  MandeBans 
after  their  aeparaUon  from  the  body.  Primal  life, 
who  is  properly  speaking  the  Mandasan  god,  hss  the 
same  nicdicatea  as  tiie  primal  spiri^  and  every  prayer, 
as  woA  as  every  section  of  the  sacred  books,  begins  by 

*  Slandmn  MSS.  occur  In  the  British  Huseum,  the  Bodleian 
Library,  the  BIl>Iti)lh6que  Natlonale  of  Prance,  and  also  In  Kome^ 
Weimar,  and  Berlin. 

The  first  priiili-vl  edition  and  translaUonof  the  fiUrdniUd,  by 
Mattb.  Norberg  (Oxlex  Natarm*,  tibrr  Adami  capeBaiut,  8  vols., 
Copenhagen,  1815-16,  IbUowed  by  a  lexicon  In  1816,  and  an  ono- 
mastlcon  In  1S17>,  Is  bo  defective  as  to  be  quite  nseless ;  even  the 
name  Book  of  Adam  Is  unknown  to  the  Mandsana.  Petermann's 
TTkenuruf  a  L&er  mtiffmu,  vulgo  "  LSber  Adami"  appeUatu,  opus 
Mandmomm  mmmi  punderia  (2  vols.,  Lelpalc,  1867).  Is  an  ezcelunt 
metallographic  reproduction  of  the  FarU  MS.  A  critical  edition 
still  remains  a  deddeiatumi  Next  In  Importance  to  the  Sdfrd 
nbbd  Is  the  5fdrd  <r  roAytt,  or  "  Book  of  John,"  otherwise  known 
as  the  ftMaltt,  or  "  Dlacoursee  of  the  Klues,"  which  has 

not  M  yet  been  printed  as  a  wbule,  althouxh  portions  have  been 
publlaned  by  Lorsbach  and  Tycbsen  (see  Muteum  /.  MN. «.  orimU, 
lAL,  1807,  and  Sttudlin's  Bellr.M.Aa.M.Geaeh.d.^l^.%.aiam- 
Mkrs,  17W  aqX  The  KaUUUJJu.,  JClwUm,  "  QnlntesKnoe"),  or, 
according  tolls  (hller  tltle'AwM  wtafiiHd  OmafMM  vmmmt 
IM  ("Songs  and  DIsconnes  of  Baptism  and  the  Ascent,"  vis.,  m 
the  Boul  Mter  death)  has  been  admirably  llthogra^ed  by  Euting 
(Stuttgart,  1807).  It  Is  also  known  u<  ^drd  (f  iteAmAOa,  "Book 
of  Souls,''  and  besides  hymns  and  doctrinal  discourses  contains 
prayeis  to  be  oflbied  by  the  priests  at  sacrifice  and  at  meals,  as 
wen  u  otber  Utniglcal  matter.  Tho  Mandnan  marriage  serrloa 
occurs  both  In  Pani  and  In  Oxford  as  an  Independent  MS.  The 
Dhedn,  hitherto  unpublished,  contains  the  ritual  for  atooemsnt. 
Tbe.4VbrmaJ«piM<,or"BookortbeZodlac,''lsastrolegM^  Of 
smaller  plecetf  many  are  magieal  and  used  as  amolets 
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inToldng  himJ  Tbe  eztr^ely  fantastic  delineation 
of  the  worid  of  light  by  which  Ha^6  j^adm&y^  t«  sur- 
rounded (see  for  ezample  the  beginning  of  Sidrd  ralhd) 
ooxrespoDds  veiy  closely  with  the  Maniduean  descrip- 
tion the  abode  of  the  "king  of  the  paradise  of 
Vi^hL"  The  king  of  ^ght  "sits  in  the  ftr  norUi  in 
might  and  glory.  The  Primal  light  unfolds  himself 
by  five  great  branches,  viz.,  "the  highest  purest 
hght,  the  gentle  wind,  the  harmony  of  sounds,  the 
voice  of  all  the  seons,  and  the  beauty  of  their  forms," 
all  these  being  treated  as  abetractions  and  personifira. 
Out  of  the  further  development  and  oombination  of 
Uiese  primary  manifestations  arise  numerous  aeons 
('Uthr6,  "splendors,"  from  injj,  "is  rich"),  of 
which  tlie  number  is  onen  stated  to  be  three  hundred 
and  Hxty.  They  are  divided  into  a  number  of  classes 
(kings,  hjrpostascs,  forms,  etc. )  -,  the  proper  names  by 
irhioh  they  are  invoked  are  many,  and  for  the  most 
part  obsotire,  borrowed  doabtless,  to  some  extent,  from 
the  Parsee  angelology.  From  the  First  Life  proceeds 
as  a  prindpal  emanation  the  "Second  Life,  Hayy6 
Unyin^,  giBuerally  called  Yiishamfn.  This  last  name 
is  evidently  meant  to  be  Hebrew,  "Jehovah  of  the 
heavens,"  the  God  of  the  Jews  b^ng  of  a  secondary 
rank  in  the  usual  Gnostic  style.  The  next  emanation 
i^r  Ytishamfn  is  "the  messenger  <^ life "  (Mand& 
d'hayy6,  literally  yvCioic  iu^),  the  most  important 
figure  in  the  entire  system^  the  mediator  and  redeemer, 
the  Mycf  and  the  Christ  of  the  Mandssans,  from  whom, 
as  already  stated,  they  take  thur  name.  He  is  oooa- 
nonally  also  called  the  primal  man,  Gabr&  ^adm&yi, 
as  in  the  Eabbala  and  by  ManL  Tftahamlo  denr^ 
to  ruse  himself  above  the  Primal  Ught,  but  failed  in 
the  attempt,  and  was  pnnisfaed  hy  removal  ont  of  the 
pure  mtlierial  world  into  that  of  inferior  lighL  The  one 
world  is  separated  from  the  other  by  water  channels 
iWfS!lf6  Mayy^).  Mandi  on  the  other  handoontinnee 
with  the  First  Life  and  M&nfi  rabUL  and  is  called  bis 
"beloved  son,"  the  "firstborn,"  " high  prieet,".  and 
"wend  of  life."  Mandd  makes  his  appeaiance  in  the 
visible  world  in  a  series  of  incarnations  Manning  with 
the  three  Iwotheta  Hilnl,  Shithil,  and  Anilsh  (late 
Jndaio-Balvloiiian  tra&Bfi>rmations  of  the  wdl-known 
names  of  the  book  of  Gkness),  and  ending  with  John 
the  Baptist.  Of  the  first  three  the  most  highly 
honoroa  is  HibiL  almost  invariably  referred  to  as 
"the  brilliant  Hibil";  he  is  the  alter  ego  of 
Mand&,  his  image  in  this  .present  worid,  having 
the  same  predicates  and  the  same  activities,  and  is 
the  Jesus  Christ  of  the  Mandseans.  The  Second 
Idfe,  Ydshamfn,  has  as  the  last  of  three  sons  Hayy^ 
t'Ut4y«,  the  "  Third  Life,"  the  most  distinguished  of 
the  '  Uthr£,  hence  usually  called  their  father  (Ab&  d' 
'  Uthrd  Abdthdr).  His  usual  epithet  is  "  the  Andent " 
('  At^) :  and  be  is  also  called  ^'  the  deepbr  hidden  and 
ruarded.  He  stands  on  the  borderknd  between  the 
here  and  the  hereafter,  like  die  mysterious  vpn^brtK 
TtdTof  or  senex  terthu  of  Mani,  whose  becoming  viable 
will  betoken  the  end  of  tiie  woi4d.  Ab&thiir  mts  on  the 
furthest  verge  (tf  the  world  of  light  that  lies  towards 
the  lower  re^ons,  and  weighs  in  his  balance  the  deeds 
of  the  departed  spirits  who  ascend  to  him.  Beneath 
him  was  originally  nothing  but  a  huge  void  with  muddy 
Ua&k  water  at  the  bottom,  in  which  his  image  was  re- 
flected, becoming  nltimately  solidified  into  P^t&hfl^is 
■on,  who  now  partakes  of  the  nature  of  matter.  The 
deminige  of  the  Mandseans,  and  corresponding  to  the 
Lddabaoth  of  the  Ophites,  he  at  the  instance  of  his 
fitther  frames  the  earth  and  men,— soooiding  to  some 
pasMges  in  conjunction  with  the  seven  bad  planetai^ 
spirits.  He  created  Adam  and  Eve,  but  was  unable  to 
make  them  stand  upright,  whereupon  Hibil,  Shithil, 
and  Aniish  were  sent  by  the  First  Life  to  infrise  into 
their  forms  spirit  from  M&n&  labbA  himself.  Hilnl,  at 
the  instanoe  of  the  sapremeOod,  also  tsnght  mm  about 

>  The  OM  of  the  word  "  IUb"  In  *  penoiuU  aatin  Ig  uniaJ  ta 
OiKMdcIsm ;  compare  the  Zw4  of  Vftlentlii,  and  «l-huat  flloawl- 
lava, "  tbe  dark  lift,"  of  Maal  io  the  FUtHd. 


the  world  of  light  and  the  aeons,  and  especiaJly  gav9 
them  to  know  that  not  P'tAhfl  but  another  was  theii 
creator  and  supreme  God,  who  as  "the  great  king  of 
li^ht,  without  number,  without  limit,"  stands  far  above 
him.  At  the  same  time  he  etywued  the  piotoi^asts  ts 
marry  and  people  the  world.  T't&hfl  had  now  lest  his 
power  over  men,  and  was  driven  his  father  ont  of 
the  world  of  light  into  a  place  braeath  it,  whence  he 
shall  at  the  day  of  judgment  be  raised,  and  after  reouv* 
ing  baptism  be  miade  king  of  the  'Uthrtf  with  divins 
honors. 

The  underworid  is  made  up  of  fqnr  vestibnles  and 
three  hells  properly  so  called.  The  vestibules  have 
each  twA  rulers,  Zartay  and  Zartanay,  Hag  and  Hag, 
Gaf  and  Gafan,  Anatan  and  Kin.  In  the  highest  hell 
rules  alone  the  ffrisly  king  Sh'ddm, "  the  warrior  " ;  in 
the  story  immediately  beneath  is  Giv,  "the  great"; 
and  in  the  lowest  is  Krdn  or  Kaikiim,  the  oldest  and 
most  powerfril  of  all,  oommonly  called  "the  great 
mountain-of  flesh"  (Tiir&  rabb&  d'hesri),  but  also  ^*  the 
first-bom  of  darkness."  In  the  vestibules  dirty  water 
is  still  to  be  met  with,  but  the  bells  aie  full  of  scorching 
consuming  fire,  except  Krdn's  domain,  where  is  nought 
but  dust,  ashes,  and  vacancy.  Into  these  renons 
descended  Hibil  the  brilliant,  in  the  power  of  M&n& 
rabb^  just  as  in  theBIaniohsaan  mythology  the  "  pr' 
man,   armed  with  the  elements  of  thesii 


mff  of  light 

descends  to  a  contest  with  the  primal  deviL  ai\a 
lingers,  gradually  unfolding  his  power,  in  each  of  tbe 
vestibules,  and  finally  psasmg:  from  hdl  to  hell  reaches 
Karkiim.  HAUallowB  himself  to  be  half  swallowed  Iv 
the  moiwter,  bat  is  nnhoit,  and  ccnnpeU  his  anULgtmist 
to  recognise  the  superiority  of  Mtm&  rabbfc,  the  God  of 
light,  and  to  cUvnlge  his  profonndest  secret,  Ute  hidden 
name  of  darkness.  Armed  with  this  he  retomB  through 
the  saccessive  helb,  oompeUing  the  disckwore  of  eveijr 
secret,  depriving  the  rulers  of  ueir  power,  and  berrin|( 
the  doors  of  the  several  reeions.  From  the  fourth  vesti* 
bule  he  brought  the  female  devil  Riil^  daughter  ot 
Kin,  and  aether  over  the  whole  four.  This  Riihi,  the 
mother  of  falsehood  and  lies,  of  poisoning  and  fomiosi- 
tion,  is  an  anti-Christian  mrody  of  the  &6hk  d'Knd- 
sh&  (Holy  Spirit)  of  the  Syriao  Church.  She  is*  the 
mother  of  Ur,  the  pencmified  fire  <tf  hell,  who  in  anger 
and  pride  made_  a  violent  onset  on  the  woiM  ^li^k 
(compare  the  amilar  occurrence  in  the  Hanidiaean 
mythology),  but  was  mastered  by  Hilnl  had  thrown  in 
chains  down  to  the  "black  water,"  and  imprisoned 
within  seven  iron  and  seven  golden  walla.  By  Ur, 
Btlhi,  while  P't&hfl  was  engaged  in  his  work  of  crea- 
tion, bectine  mother  of  three  sets  of  seven,  twelve,  and 
five  sons  respectively;  all  were  translated  byP*t4nfl  U> 
the  heavenly  firmament  (like  the  Archons  of  Mani )^  the 
first  group  lonning  the  planets  and  the  next  the  signs 
of  the  souao,  while  the  third  is  as  yet  nndetennined. 
Of  the  names  of  the  pluiets  Estera  (Istar,  Venns,  als» 
called  Riih&  d'KudsM,  "holy  spirit"),  Enba  (Nebo^ 
Mercury),  Sin  (moon),  K6w4n  (Satumf.  Bfl  (Jupiter), 
and  Nir^;  (Niigal,  Mars)  reveal  thear  Babylonian  on- 

S'n ;  n  or  n  B,  the  sun,  is  also  known  as  ISidiiBh  and 
ddnay  (the  Aaonu  of  the  Old  Testament) ;  as  lord  of 
the  planetaiy  spirits  his  place  is  in  the  midst  of  them ', 
they  are  the  source  of  all  temptation  uid  evil  amongst 
men.  The  houses  of  the  pkmets,  as  well  as  the  earth 
and- a  second  worid  immediately  to  the  north  of  it,  rest 
upon  anvils  laid  by  Hibil  on  the  belhr  of  Ur. 

In  the  Mandiean  representation  die  sky  is  an  ooeait 
of  water,  purs  and  clear,  hnt  of  more  thsn  adamantins 
solidity,  upon  whidi  tlie  stars  and  planets  sail  Its 
transparency  allows  us  to  see  even  to  the  pole  star,  who 
is  the  central  sun  around  whom  all  the  heavenly  bodies 
move.  Wearing  a  jewelled  crown,  be  stands  before 
Ab&thdr's  door  at  the  ^ate  of  the  world  of  light;  the 
Mandseans  aooordindy  invariably  pra^  with  their  &ee» 
turned  northward.  The  earth  is  conceived  of  as  a  round 
disk,  slishUy  sloping  towards  the  south,  surrounded  oa 
three  sides  by  the  sea  but  on  the  north  by  a  hu;h  moun- 
tain of  turquoises;  bdiind  Uiis  is  the  abode  ofuie  blest* 
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ft  mat  of  inferiOT  puadiae,  inhabited  br  the  Egyptiuia 
dnwned  aloag  with  Phuaoh  in  the  Red  Se|>  whom 
die  Mandseans  look  upon  u  their  anoeston,  Phanoh 
himself  baring  been  thnr  fiiat  high  priest  and  king. 
The  total  duntion  of  the  earth  they  fix  at  four  hnndred 
ud  eighty  diousand  years,  divided  into  seven  epochs, 
'  in  eaoa  of  wluoh  one  of  Ute  planets  rules.  The  Stdri 
RahbA  knows  of  three  to^  destructions  of  the  human 
race  br  fire  and  water,  pesUlenoe  and  sword,  a  ungle 
IHur  alone  snrriving  in  each  ease.  In  Uie  MandsBan 
view  the  Old  Testament  saants  sn  &lse  prophets; 
•noh  an  Abraham,  who  arose  six  thousand  years  after 
Nd  (Noali)  daring  the  reign  of  the  Sun,  Mlsh&f  Moses), 
in  whose  time  the  tme  religion  was  professed  by  the 
SgypUans,  and  ShUmdn  (Solomon)  oar  Davith,  the 
ma  the  demons.  Another  false  prophet  and  magi- 
4UU1  was  Yishn  M'shihi,  who  was  m  fact  a  manifeatar 
tion  of  the  planet  Meroory.  Forty-two  yean  before  his 
da^,  under  King  Pontlns  I^te,  there  had  appeared 
the  trne' prophet  Yahy&  or  John  son  of  Zecfaanah,  an 
iDcamatioQ  of  Hibil,  of  whose  birth  and  childhood 
fantastic  stories  are  told.  Tafayil^  a  mistake  gave  bap- 
tism to  the  false  Mesuah  who  had  feigned  Enmility: 
«n  die  completion  of  his  misnon,  after  undeixping  a 
seeming  exeondon,  he  ^tamed  dothed  with  Iwnt  into 
the  kingdom  of  li^ht  As  a  contemporary  of  Yahyfi. 
and  die  false  Messiah  Hilnl's  younger  brother  Aniish 
'Uthifi  came  down  from  heaven,  caused  himself  to  be 
bapdzed  by  Yahy&,  wrought  miracles  of  healing  and  of 
raising  the  dead,  and  brought  about  the  cmciaxion  of 
the  mlBe  Meauafa. .  He  preached  the  true  relieion, 
destroyed  Jerusalem  ("Urashlamj"  Cc,  **the  devil 
finished  it"),  which  had  been  built  by  Adiinay,  dis- 
pel^ over  tho  worid  the  Jews  who  had  nut  Yahy&  to 
4emi,  and  previous  to  his  return  into  tne  worids  of 
Ught  sent  forth  three  hundred  and  sixty  prophets  for 
ibe  diffusion  q£  the  true  religion.  All  this  speaks  of 
intense  hcatred  alike  of  Jews  and  Chrisdans :  the  fasts, 
oelibacy,  and  monastic  and  anchoret  life  of  the  latter 
are  pecidiarty  objecdonable  to  the  Hondeeans.  TVo 
hundred  and  forty  years  after  the  appearing  of  the  false 
Messiah  there  came  to  the  world  sixty  thousand  saints 
out  of  Pharaoh's  world  to  take  the  place  of  the  Man- 
dnans,  who  had  been  completely  extirpated;  their 
high  priest  had  hia  residence  in  Damascus,  llie  last 
false  prophet  was  M'hammad  or  Ahmat  bar  Bisbat 
(Moluunmed),  but  Antish,  who  remained  dose  beside 
oim  and  his  immediate  suooessorB,  prevented  hostilides 
Mainst  the  true  believeis,  who  dum  to  have  had  in 
BabylonU,  under  the  Abbasides,  four  hundred  places 
of  worship.  Subsequent  persecutions  compelled  their 
withdrawal  to  'Ammtoin  in  the  neighborhood  of 
Wfisit,  and  ultimately  to  KhtiztsUln.  At  the  end  of  the 
vorld  the  devil  Ur  will  swallow  up  the  earth  and  the 
other  iotennediate  higher  worlds,-and  thereupon  will 
burst  and  fall  into  the  abyss  of  darkness,  where,  along 
widi  all  the  worlds  and  powen  of  darkness,  be  will 
oltimatebr  cease  to  be,  so  that  thenceforward  the  uni- 
Terse  will  consist  of  but  one  everlasting  worid  of  UghL 

Tbe  chief  depoattarlet  of  tliese  IbmdMui  mysteriefl  are 
ths  priests,  irho  eqjoy  a  high  degree  of  power  and  Bocial 
legara.  The  priesbfaood  hu  three  grades.  (1)  TheSh'kancU 
«  deaeon  ts  genexaUy  ohosea  mm  mlseml  vat  priestly 
ftmlUfls,  and  most  be  withont  bodily  blemiui.  The  candi- 
'date  tBft  ordexs  most  be  at  leut  nineteen  years  old  and  have 
nndeignie  twelve  yean'  preparation ;  he  ia  th«i  qualified 
■lo  asBUtthe  priesthood  in  the  ceremonies  of  religion.  (2) 
The  Tamldifi  a,  lUmidi,"  initiated  1}  or  priest  Is  or- 
dained \rf  a  bishop  and  two  priests  or  by  fonr  priests  after  a 
long  and  extremdy  painftal  period  of  preparation.  (3)  The 
GansiTri  ^"treasurer")  or  bishop, the  highest dignitsjy,  is 
tiiosNi  ^oan  the  whole  body  of  tbe  TarmUis  after  a  variety 
-«f  tests,  and  poweiSGi  anllmlted  authori^  over  the  eleigy. 
A  sapreme  pnestly  rank,  that  of  Blah  'ammi,  or  "head  of 
the  peo^e,"  is  recognised,  but  only  in  theory;  dnee  the 
time  of  Pharaoh  this  sovereign  pontificate  has  only  once 
lieen.  filled.  The  priestly  dress,  which  la  all  white,  consists 
4f  drawers,  an  apper  ganneat,  and  a  glidle  with  theso-oalled 
tfgi  or  "crown*';  in  all  eeiMOonifls  the  eelelnanta  mnat  be 
tenfoot  By  fiv  the  most  fteauent  and  Important  of  tiw 


religions  ceremonies  la  that  of  baptism  (maabfithi),  which 
la  caJled  for  In  a  neat  variety  <^  cases,  not  only  for  ehUdren 
bat  for  adalts,  wnate  eoaseention  or  pnriltcation  is  letutred. 
as  fbr  example  on  all  Sundi^  and  nast  daya,  after  contaos 
with  a  dead  body,  after  return  from  abroad,  after  n^cleel 
of  any  formality  (m  the  part  of  a  prieat  in  the  diachaxge  ot 
hia  ftmctions.  In  all  theae  cases  baptism  is  perform^  1^ 
total  immeralon  in  rnnning  wider,  bat  daring  tlie  five  di^ 
baptismal  festival  tbe  rite  is  observed  wholesale  by  mere 
sprinkling  of  large  msaaes  of  the  fiithfol  at  once.  The 
Mandeana  observe  also  with  the  elements  of  bread  (pebti) 
and  wine  (mambdgt,  lit,  "foautain")  a  sort  of  eachariat^ 
whldi  has  a  special  sanetifying  efficacy,  and  ia  oaually  die* 
pensed  at  festivals,  bat  only  to  baptized  pezsona  of  good 
repate  who  have  never  willingly  denied  the  Mandnan  feidi. 
In  receiving  it  the  communicant  most  not  toach  the  hoat 
with  his  finger;  otherwise  it  loses  its  virtao.  The  hosts  are 
oiade  by  the  priests  ftom  unleavened  floe  floor.  A  pesallar 
act  of  piety  is  for  a  layman  under  the  galduioe  of  the  bishop 
to  receive  the  mnsaejctha  ("  elevation, "}  and  thereby  become 
a  sort  of  ascetic,  a  shalminiltibi  ("  really  perfect  >')•  The 
Maudeao  places  of  worship,  being  desisned  only  for  the 
priests  and  their  assistants,  are  exceaslveiy  small,  and  veiT 
simply  ftinushed ;  two  windows,  a  door  that  opens  towaru 
the  sooth  BO  that  those  who  enter  have  their  &ces  tamed 
towards  the  pole  atar,  a  few  boards  in  the  comer,  and  a 
gabled  roof  complete  the  whole  stmctare;  there  ia  neithsr 
altar  nor  decoration  of  any  kind.  The  neighborhood  of 
rnnning  water  (for  baptisms)  is  essential.  At  the  omseen^ 
tion  of  a  chorch  the  sacrifice  of  a  dove  (the  bird  of  Venos) 
has  place  among  the  ceremonies.  Besides  Sandays  there 
are  six  great  feasts :  ( 1)  that  of  the  New  Year  (Naar6t  rabbA). 
on  the  first  day  of  the  ibst  month  of  winter:  (S)  Dehwi 
h'olni,  the  anniversary  of  the  happy  return  of  Hibil  Zlvi 
from  the  kingdom  of  darknesa  into  that  of  light,  lasting 
five  days,  beginning  with  the  16th  of  the  firtft  month  <» 
spring ;  (3)  the  Marwini.  in  conunemoration  of  the  drowned 
Esyptiana,  on  the  first  day  of  the  second  month  of  spring ; 
(4)  the  great  five  days'  baptismal  festival  (pantshi),  the 
chief  feut,  kept  on  tho  five  intercalary  days  at  the  end  of 
the  second  mouth  of  summer, — during  its  continaanee 
every  Mandnan,  male  and  female,  most  dress  in  white  and 
bathe  thrice  daily;  (6)  DehwA  d'daimlni,  in  honor  of  one' of 
the  three  hundred  and  sixty  Uthras,  on  the  first  d^  of  the 
second  month  of  antumn ;  (6)  Kanshe  Zahli.  tbe  prc^taia- 
tion  feast,  held  on  the  last  day  of  the  year.  There  are  also 
fast  days  called  m'ba{tal  (Arab.),  on  which  it  is  forbidden 
to  kill  any  livng  tiling  or  eat  fiesh.  Tbe  year  is  solar,  and 
has  twelve  months  of  ^irty  days  each,  with  five  Intercalary 
days  between  tbe  eighth  and  tho  ninth  month.  Of  the 
seven  days  of  tbe  week,  next  to  Sunday  (habehab&) 
Thursday  has  aspecial  sacrednees  as  the  day  of  Hibil  ZivA. 
As  regards  secular  occnpation,  the  present  Mandieans  an 
goldsmiths,  ironworkers,  and  boose  and  ship  carpentoiiL 
They  practise  polygamy,  the  jSidrd  Rabbi  laying  great  stress 
apon  the  duty  of  procreation,  but  few  of  them  are  rich 
enough  to  maintain  more  than  two  wives.  In  the  17th 
century,  according  to  the  old  travelleia,  they  numbered 
about  20,000  femiUes,  bat  at  the  presrat  day  they  hardly 
number  more  than  ISOO  souls.  In  external  appearance  the 
Haudsean  is  distinguished  fTom  tbe  Uoelem  only  by  a  brown 
coat  and  aparti-coloredheadclothwithacord  twisted  roond 
it.  They  nave  some  peculiar  death-bad  writes:  a  deactm 
with  some  attendants  waits  upon  the  dying,  uid  as  deaUi 
approaches  administers  a  bath  first  of  warm  and  afterwards 
of  cold  water;  a  holy  dress,  consisting  of  seven  pieces 
(raiAA),  isthenpnton;  the  feet  are  directed  towards  tiu 
north  and  the  head  turned  to  the  south,  so  tiiat  the  body 
ihcea  tiie  pole  star.  After  the  burial  a  ftmeral  feast  Is  bela 
in  the  house  of  mourning. 

Tbe  If  andaans  are  atrictly  reticent  about  their  theologi- 
cal dogmas  lo  the  presence  of  stnuigexs;  and  tiie  knowl- 
edge vu^  actually  posse*  of  these  is  utremely  ^maU. 
The  foundation  of  the  system  Is  obvioosly  to  be  aonght  In 
Gnosticism,  and  more  purticnlarly  in  the  older  tne  of  that 
doctrine  (known  fVom  the  serpent  symbol  as  Ophite  at 
Nnasaene)  which  obtained  in  Mesopotamia  and  Further 
Asia  generally.  But  It  Is  eqaally  plrin'  that  the  Ophite 
nnclena  has  from  time  to  time  recMnd  very  numeroos  sod 
often  curiously  perverted  accretions  from  Babylonian  Jada> 
Ism,  Oriental  Christianity,  and  Paisism,  exhibiting  a  strik- 
ing example  of  religious  syncretism.  In  tbe  Gnostic  basla 
itself  it  is  not  diiflmlt  to  recognise  the  general  featorea  of 
the  religion  of  anelent  Babylonia,  and  thus  we  are  brought 
neuer  a  aolation  of  the  problem  aa  to  the  origin  of  Qnoeti- 
ciam  in  general.  It  la  certain  that  Babylonia,  the  seat  of 
the  present  Mandaans,  most  be  regarded  also  aa  the  eradie 
ininiiehfheiraystem  was  reared;  Itisimposslbletot^ink 
of  tiiem  as  coming  fkom  Falntinc^  or  to  attribute  to  their 
dootrinss  ft  Jeirisn  or  OuisUsn  origin,  lliey  do  not  spring 
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historically  from  the  disciples  of  John  the  Baptist  (Acta 
XTiii.  26;  xix.  3  «o.;  BMog.  Gm.,  i.54):  the  tradition  in 
which  h*  and  the  Jordan  ngore  so  largely  is  aot  original, 
and  IS  therefore  worthless;  at  thesametinie  itlatniethat 
their  baptismal  praxis  and  its  interpretation  place  them  iu 


with  two  nde  uslea  At  the  exremity  of  this  nave  m 
a  space  like  a  chancel  (said  tobetfaeexaoteentreof  the 
city)  where  Btands  the  throne,  oTer  which  rises  a  graoe- 
ful.gilded  spire,  visible  from  all  parts  of  the  city  and 
the  same  religious  group  with  the  Hemeiobaptiato  of  Euse- ,  aY^""?'°S^09,"ntiT- .  Another  teature  of  the  oom- 
bins  (J7.  It.  22)  and  Epiplianins  (Osr.,  xTil,),  or  with 
fba  sect  of  dlsoijios  vf  John  who  remained  apart  from 
Christianity.  The  xererenee  for  John  is  of  a  piece  with 
tiietr  whole  syncxetizing  attitude  towards  the  New  Testa- 
ment. Indeed,  as  has  been  seen,  they  appropriate  the  en- 
tire panonale  of  the  Bible  from  Adam,  Setb,  Abel,  £nos, 
and  FharaiA  to  Jesni  and  John,  a jAeramenon  which  bears 
witness  to  the  close  rebttaos  of  l£e  Mandaan  docMne,  at 
the  time  of  its  formation,  bo^  with  Judaism  and  Chris- 
tianity,— not  tiie  leas  dose  because  they  were  relations  of 
hosUll^.  The  hiitory  at  religion  pzesents  other,  examplee 
of  the  oegradation  of  hcdy  to  demonie  flstties  (m  oeeasion  of 
leUgionssohlim.  Theiiseoftheword"Jordan,"eveninthe 
plunl,  for  "  sacred  water,"  is  m«oiaely  similar  to  that  by 
the  Naaasongs  described  in  the  PMIowpfttwwna  (t.  7) ;  there 
t  ftyt  'UpHmit  denotes  the  spirltnalinng,  sanctifying  fluid 
miieh  puradei  the  wtwld  of  light.  "Ao  mrtinis  of  the 
Bgyptians  Mid  the  Bed  Sea,  aocoraing  to  the  same  work  (▼. 
16),  are  used  by  the  Ferata  much  as  by  the  Handnans. 
And  the  position  assigned  by  the  Sethiani  (iJitiavo!)  to 
Both  is  precisely  similar  to  that  given  by  the  Mandaane  to 
Abel.  Both  ^tto  are  merely  tAa  Bahrlonian  divinities 'in 
anew  Biblical  pub.  The  genesis  of  MawUslam  and  the 
older  gnosis  from  the  old  and  elaborate  Bahylonlo'Chal- 
dnan  religion  is  clearly  seen  also  in  the  fact  that  the  names 
of  the  old  pantheon  (as  far  example  those  of  the  planetary 
divInitiMi)  are  retained,  but  their  holders  degraded  to  the 
vodtion  of  demons,— a  conclusion  eonflrmed  by  the  fact 
that  the  Mandaans,  like  the  allied  Ophites,  PemtK,  and 
UanichBans,  certainly  have  their  original  seat  in  Meaopo- 
tunia  and  Babylonia,  ^eat  oantion  is  neoeasary,  in  the 
pnient  State  of  our  knofrtedge,  in  the  nse  made  of  the 
Tcsnlts  of  eonelfoim  dedphMment  in  xdation  to  Babylo- 
nian mythology ;  but  so  much  seems  clear,  that  the  trinity 
of  Ann,  Bil,  and  £a  in  the  old  Bayiosian  religion  baa  its 
eoontei^art  in  the  Mandiaan  Pira,  Ayar,  and  IC&ni  rabbi. 
The  XymfithA  of  lUn4  ii  the  Damkina,  the  wife  of  Ea. 
mentioned  Damascios  as  aofim,  wife  of  'Atf(.  Manda 
d'hayy^  and  his  image  Qibil  Zivi  with  his  incarnations 
elearly  correspond  with  the  old  Babylonian  Harduk,  Mero- 
daob,  the  "  nnt-bom  "  son  of  Ea.  with  his  incarnations, 
the  chief  divinity  of  the  city  of  Babylon,  the  mediator 
and  redeemer  In  the  old  religion.  EuUPs  ooatest  with 
darkness  has  its  prototype  in  Mardnk's  battle  with  chaos, 
the  dragon  Tiamat,  which  (another  strlkhig^iallet)  par- 
tially swallows  Marduk,  Just  as  is  related  of  HibU  and  the 
IThnirhirran  primal  man.  Other  gsatnies  are  horrowed  hv 
the  Mandaan  mythology  nnder  this  head  taaa  the  well- 
known  epos  of  Istar'a  de$emuH$  ad  ittfmrot.  The  sanctity 
with  which  water  is  Invested  by  the  Mandaana  is  to  he 
explained  by  this  feot  that  Ea  has  his  seat  "  in  the  depths 
<if  the  world  sea." 

Compare  K.  Eessler's  artlole  "  Handler  "  In  Hersoc-PIltf s  Seal- 
e»eyU<q)idt£,  and  the  same  author's  paper, "  Ueber  Onoeis  u.  alt- 
banloniaobe  Religion,"  in  the  JbhaidA.  d,/6jJtatiiUeniatiomile» 
OrlmtiMilat<onir€m$w»BeTm(fiet]iii,ie8^.  (K.K.) 

MANDALAY,  the  capital  of  Independent^Bannah, 
is  situated  about  2  miles  from  the  left  bank  of  the 
Irawadi  river,  in  21*  N.  lat  and  96*  8'  E.  long. 
It  was  founded  by  the  king  of  Burmah,  who  txansfeiv 
red  to  it  the  seat  of  goveniment  from  Amarapara  in 
1860.  The  city  proper  is  laid  out  in  a  square,  each 
side  of  which  is  a  little  over  a  mile  in  length. 
It  is  inclosed  a  orenellated  hnck  wall  26  feet  high 
and  3  feet  thiok ;  the  twelve  gates  (three  on  each  side) 
are  snnnonnted^nth  wooden  watch-towers.  A  deep  wet 
moat,  100  feet  broad,  with  its  escarp  60  ieet  from  the 
walls,  extends  along  all  four  sides ;  it  is  crossed  by  five 
bridges.  The  palace  of  the  king  ocpupies  the  central 
space  of  the  city ;  the  walls  of  its  inclosnie  are  Isid 
srmmetrically  with  those  of  the  city,  and  each  face  is 
about  370  yaida  in  length.  The  outer  fence  consists 
of  a  stockade  of  teak-wood  posts  20  feet  high,  and  with- 
in it  are  three  successive  inolosnres,  botmded  bv  brick 
walls.  The  palace  Is  built  within  the  inner  inaoeure ; 
and  ita  front,  which  faces  the  east,  oontuns  the  great 
hall  of  audience,  260  feet  long,  composed  of  teak  tim- 
ber, elaborately  carved  and  gilded,  erected  on  a  terrace 
of  brickwork  10  feetihigh.  It  is  in  the  form  of  a  col- 
onnade, the  omtnl  part  running  bac^*  forming  a  nave 


plex  palace  buildinj^  is  the  lof^  campanile.  Around 
the  palace  walls  a  wide  space  has  been  lud  out  as  an 
esplanade,  on  the  further  mai^n  of  which  are  situated 
moat  of  the  houses  of  the  prmoes,  ministen  of  ststo, 
and  courtoffioiala.  The  city  may  be  said  to  oonsist  ct 
two  parts,  intramoiHl  and  extramural ;  the  etreeta  in 
the  foimer  run  pazallel  with  the  walls,  dividing  the- 
building  sites  into  rectangular  blocks.  The  miyori^ 
of  the  houses  are  oonstructed  of  bamboos  and  bambo<> 
matting,  slightly  raised  from  the  ground  on  poets,  with 
here  and  there  a  few  brick  and  wooden  boildings.  The- 
streeta  innde  the  city  are  very  wide,  the  principal  one» 
being  lined  with  tamarind  trees.  In  the  suburbs  th» 
roads  are  lud  out  with  something  of  the  same  regu- 
larity as  in  thedty,  but  are  of  leas  width,  with  the  ex- 
ception of  the  pnndpal  road,  the  Kuladan  or  foreigia 
quarter,  inhalnted  chiefly  Armenians,  Mnghab,  snd 
a  few  Eoropean  residents.  The  nomberof  nouses 
the  dty  and  suburbs  is  satd  to  be,  in  round  numbers^ 
12,000 ;  and  the  population  is  roughly  estimated  afe- 
66,000.  Monasteries  and  pagodas  are  (lotted  aboot  in- 
open  spaoes,  both  within  and  without  the  walls.  Silk- 
weaving  is  tbe  principal  manufacture. 

See  Pytehe^  BwmA  fM  and  iVscm^  1S78. 

MANDAMUS,  Writ  op,  in  English  \&w^  is  usually- 
described  as  a  high  prerogative  writ,  oontainmg  a  com- 
mand in  the  name  of  the  king,  and  issuing  from  tbe 
Kind's  Bench,  directed  to  persona,  corporations^  and 
infenor  courts,  ordering  them  to  do  a  specific  act  within, 
the  duty  of  their  office.  Direct  orders  from  the  wve- 
reign  to  mlgeota  commanding  the  pwfonnanoe  of  pai^ 
(acolar  acts  wwe  eonunon  in  eariy  rimes,  and  to  thiv 
dasB  of  orders  mandamus  original^  belonged.  It  be- 
came customary  for  the  Couirtof  King'sBench,  inoaaes 
where  a  legal  duty  was  established  but  no  auffidoit 
meanf<  existed  for  enfordng  it,  to  order  performance 
by  this  writ.  At  all  timee,  accordingly,  mandamoa- 
has  been  regarded  as  of  the  nature  of  an  equitable  in- 
terference supplementing  the  defidendes  or  the  com- 
mon law.  When  Uie  o^eot  sought  oould  be  equally- 
well  obtained  by  other  means,  as  by  an  action,  or 
any  other  fonn  of  proceedings,  then  mandamus  wottw 
not  lie.  A  further  condition  of  mandamus  at  oommoft 
law  was  that  it  lay  only  fortheperfbrmanoeof  aotaof 
a  public  (HToffidaloharaotOT.  1%eenforoanaitofmer^ 
private  obHgal3ons,  such  as  those  ariring  ftom  oon- 
tracts,  was  not  within  its  scope.  Further,  the  inter- 
ferenoe  of  the  court  could  only  be  obtained  when  there 
was  no  doubt  of  the  existence  of  the  duty,  or  when, 
performance  had  been  demanded  and  refused.  Nor 
would  the  writ  be  issued  when  performance  had  become 
impossible.  By  the  Common  lisw  Procedure  AcL 
1854,  the  plaintiff  in  any  action  otherthan  replevin  ana 
ejectment  was  entitled  to  dum  a  writ  of  mandamus  to 
compel  the  defendant  to  disofaa^  any  duty  in  whiob^ 
the  plaintiff  muht  show  that  he  was  personally  intct^ 
ttted,  or  from  tiuB  non-perfcmnanoe  of  which  he  mighfr 
Bostam  damage.  The  dntieB  so  enforoeaUe  must,  how- 
ever, be  <^  a  public  character.  By  the  Jndicature  Act» 
1873,  a  man^uQius  may  be  granted  bv  an  interlocutoi; 
order  of  the  oonrt  in  all  cases  in  whicn  it  shall  appear  to- 
thecourtto  be  jnstand  convenient,  and  subject  to  such- 
terms  and  'conditionB,  if  any,  as  the  court  shall  think  just. 
Under  this  secrion  it  has  been  held  that  the  court 
(whjdi  now  indndes  what  was  fonnerl^  thd  Court 
of  (^ancery) ,  has  power  to  issue  a  writ  ofmandamus  in 
any  cause  or  matter  pending  before  it,  bat  when  the 
cause  is  at  an  end  the  power  ugone.  And  it  has  also- 
been  held  that,  when  the  droumataooea  are  such  aa 
would  form  gronnd  for  an  application  for  the  old  pre- 
rogadve  writ  of  mandamus,  the  application  must  be 
made  to  the  Qneen*s  Bench  diviiioii,  wluch  has  tafceia. 
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the  place  of  the  Court  of  Queen's  Bench  on  the  old 
gyabom.  The  Juiisdiction  of  the  Court  of  Chancery  to 
oompel  spedfio  performance  of  contracts  has  some  re- 
BomUanoe  to  mandamus  in  the  domain  of  semi-puUio 
law.  For  ft  collection  of  the  cases  in  which  ^e  pre- 
rogatave  writ  of  mandapiua  will  or  will  not  lie,  refer- 
enoe  may  be  made  to  Tappine  On  Mandcaaau^  and  to 
Sehryn's  Ntti  iVnu,  art  Mandamus." 

The  writ  has  pund  into  the  law  of  the  United  States. 
•*Tli««  ia  in  the  fedexal  judiciary  an  employment  of  the 
writ  tubftantiallT  as  the  old  prerogatiTe  writ  in  tiie  Kibe's 
Bench  practice,  auo  as  a  mode  of  exercising  appellate  jom- 
dietion,  also  asa  proceeding  ancillary  to  a  jadgment  pre- 
Tioudy  rendered,  in  exendse  of  original  jari«lietion,  as 
when  a  circait  court  having  rendered  a  Jn^^ent  against 
a  ooxinty  ismea  a  mandamns  repairing  its  omcers  to  ievy  a 
tax  to  pxoTide  for  the  payment  of  the  judgment."  And  in 
the  TmriooB  States  mandamos  is  naed  under  Tarying  regula- 
tttmSr  mandate  being  in  some  casea  substituted  as  the  name 
of  the^rooeeding.  See  Abbott's  Xwe  i>ieM9iMry. 

MANDATE  (jfAMDATUM).  The  oontraot  of  man- 
daium  in  Bomtn  law  was  constituted  hy  one  person 
(the  mandatariiHt),  piomiflilUE  to  do  something  gratni- 
touflly  at  the  request  of  another  (tJie  mandator)^  who 
undOTtakes  to  indemnify  him  against  loss.  The  jorist 
distinguished  the  different  cases  of  mandatum  aooord- 
ing  as  the  olgect  of  the  contract  was  the  b^efit  of  the 
mandator  or  a  third  person  mngly,  or  the  mandator 
and  a  third  person,  the  mandator  and  the  mandatarius, 
or  the  mandatarius  and  a  third  person  together. 
When  the  benefit  was  that  of  the  mandatarius  alone, 
the  obligaUons  of  the  oonttaot  were  held  not  to  arise, 
although  theform  of  the  contract  mi|;htezut,  the  oom- 
mission  bdng  held  to  be  merely  advice  tendered  to  the 
mandatarius,  and  acted  on  by  him  at  his  own  risk. 
Mandatum  was  clasnfied  as  one  of  the  contraots  estab- 
lished  h7  consent  of  the  parties  alone;  but,  ss  there 
was  really  no  obligation  of  any  kind  until  the  manda- 
tarius had  acted  on  the  mandate,  it  has  with  more 

Sropriety  been  referred  to  the  contracts  created  by 
le  supply  of  some  fact  (re).  The  obligations  of  the 
mandatarius  under  the  contract  were,  Driefly,  to  do 
what  he  had  promised  according  to  his  instructions, 
observing  ordmaiy  diligence  in  taking  care  of  any 
property  intrusted  to  him,  sod  handing  over  to  his 
primniMU  the  results  of  his  action,  indumng  the  right 
to  sue  in  his  name.  On  the  other  hand,  the  principal 
was  bound  to  recoup  his  expenses  and  indemnify  him 
agunst  loss  through  obligations  fae  might  have  in- 
curred. 

Tito  essentials  and  the  terminolo^  of  the  oontradt  are 
nresBTved  In  moat  modem  systems  w  law.  Bat  in  English 
law  mandate,  under  that  name,  can  hardly  be  said  to  exist 
as  a  separate  form  of  contract.  To  some  extent  the  law  of 
r'n*"***"™  oorrespondfl  partly  to  our  law  of  principal  and 
agent,  partly  to  that  of  prin^pal  and  surety.  Story,  dis- 
patiug  liie  aneition  that  "  in  the  laws  of  England  the  con- 
taefeof  maDdatam  is  of  no  ose,"  points  ontthaf'thecom- 
mon  law  does  not  indeed  comprehend  under  that  appella- 
tion all  the  contracts  of  mandate  according  to  the  civil 
law,--<ach,  for  example,  as  mere  naked  acts  of  agency, 
where  there  is  no  bwment  of  anything  to  the  Meat.  But 
fivthe  most  part  the  principles  applicable  to  all  the  vari- 
ous olaeses  of  mandate  have  a  place  in  our  law,  although 
th^  may  be  differently  named."  The  difference,  how- 
ever, is  more  than  one  of  name.  En^ish  law  in  this 
as  in  other  casea  reaches  its  end  by  a  diflbreat  method 
through  dlfibrent  principles  from  those  of  the  dvil  law, 
though  the  end  may  be  the  same. 

Uuidate  is  retained  by  Story  and  others  to  signify  the 
contract  more  generally  known  as  gratnitoos  bailment.  It 
is  restricted,  as  he  points  out,  to  personal  property,  and  it 
Imi^les  the  delivery  of  something  to  the  bailee,  both  of 
whi^  conditions  are  unknown  in  the  mandatnm  of  the 
dvil  law.  Ifandate  in  this  later  sense  is  ftirther  distin- 
nilshed  from  deposit  in  that  the  custody  of  the  thing  is 
■M  principal  oqedi  of  the  latter  contract,  while  in  the 
former  it  is  something  to  be  done  with  respect  to  the 
thing,  though  Story  holds  that,  custody  and  performance 
eonenr  in  both  contracts, — this  by  w^  of  correction  of 
ttr  W.  Jones's  distinction  that  mandate  cmislsts  in  fisasanee 
aDd  deposit  in  oostody. 


MANDETILLE,  Bkbmabd  dx  (1670-1T83),  i» 
generalty  known  as  an  ethical  writer  of  ddlasing  and 
degrading  tendency,  but  he  was  at  least  as  much  of  a 
humorist  as  a  philosopher,  and  set  up  as  an  analyst  of 
"what  is,"  repeatedly  disavowing  all  pretensions  as  % 
lawgiver  of  "what  ought  to  be.'*  Hewasa  foreigner 
by  nirth,  a  naUve  of  Rotterdam,  where  his  father 
practised  as  a  physician  for  thirty  years.  A  remark-, 
ably  eloquent  schoolboy  exercise^  De  Mediema  Oratia 
Saiolattica,  waft  printed  for  him  at  Rotterdam  in 
1685.  He  studied  for  nx  years  at  Leyden,  and  took 
his  degree  inmedidne  inl69I,  his  inaugural  thesis  be- 
ing £h  Chjfitm  VUuUa,  linmediately  afterwards  hfr 
came  over  to  England  '*  to  leamthe  language,"  whidk. 
he  did  to  srane  purp<Me,  wriUng  it  with  such  mastery 
as  to  throw  doubts  upon  his  foreign  extraction.  Ho- 
settled  in  London  as  a  phyncian.  The  FahU  of  ih» 
Bta  is  the  general  title  of  Uie  misoeUaneous  won. 
which  he  is  xnown  to  fame.  This  work  includes  th» 
fable  proper,  The  Orumblitg  Hiw,  or  Knaoet  Turned 
Honest  (some  two  hundred  doggerel  couplets,  pub- 
lished as  a  ox-penny  pamphlet  and  pirated  as  a  nalf- 

?enD^  sheet  in  1705) ;  Remarkt  on  the  &ble  and  An 
n^iry  into  the  Onffin  of  Moral  Virtue,  added  to  th» 
edition  of  1714 :  An  Euay  on  Chaiitv  Sdiooh,  and 
A  Seart^  into  we  Origin  ^Soeieti/,  added  to  the  edi- 
tion of  1723.  Owing  to  a  curious  minnint  in  an  edi- 
tion published  after  Mandeville's  death,  a  wrong  date- 
is  commonly  sealed  to  the  Grumbling  Hwe.  and  the 
contemporary  pomt  of  it  ooDsequwitJy  missed.  It  ap- 
I>eared  during  the  heat  of  the  mtteny  contested  ele^ 
tions  of  1705,  when  the  question  beiore  the  countar 
was  whether  Abirlborough  s  war  with  France  should 
be  continued.  The  cry  of  high  Toiy  advocates  of 
peace  was  that  the  war  was  earned  on  purely  in  the 
interests  of  the  general  and  the  men  in  office ;  charge* 
of  Inibery,  pdciuation,  hypocrisy,  every  form  of  fraud 
and  dishonesty,  were  &eel;^  cast  about  among  the 
electors.  It  was  amidst  this  ezintement  Uiat  Mande- 
ville  sought  and  found  an  audience  for  his  jrim^  hu- 
morous pandox  that "  private  vices  are  imblie  bene- 
fits,"-^that  indi^dual^  sdf-seeking,  amtntion,  greed, 
vanity,  luxury,  are  indispiuisable  to  the  prosperity  and 
greatness  of  a  nation.  Fools  only  stnve  to  make  a- 
ereat  an  honest  hive."  The  bees  of  his  fable  grum- 
bled as  man^  finglishmen  were  disposed  to  do, — 
"cursed  politicians,  armies,  fleets,"  whenever  there 
came  a  reverse,  and  cried,  "Had  we  buthonestyl  " 
Jove  at  last  in  a  passion  swore  that  he  would  "rid  the 
bawling  hive  of  &aud,"  and  filled  the  hearts  of  the 
bees  with  honesty  and  all  the  virtues,  strict  justice, 
frugal  living,  oontentment  wiUi  little,  aoqnieaoenoe  in 
the  insults  of  enemies.  Straightway  the  flouiishing- 
hive  declined,  till  in  time  only  a  small  remnant  was 
left;  this  took  refuge  in  a  hollow  tree,  "blest  with, 
content  and  honesty,  but  destitute  of  arts  and  manu- 
factures. The  GrumMing  Hive  was  in  fact  a  political 
jeu  d'etprit,  foil  of  the  impartial  mockeiy  that  might 
be  expected  from  a  humorous  foreigner,  and  with  a» 
much  ethical  theory  underlying  it  as  might  be  expected 
from  a  highly  educated  man  in  an  age  of  active  eUii- 
cal  speculation.  The  underlying  theory^  was  made  ex- 
plicit in  the  Remcark*  and  the  Inquiry  into  the  Origin 
o/,Moral  Virtue,  published  in  1714.  But  his  purpose 
in  dwellmg  on  the  text  that  private  vices  aivpuldie 
ben^ts  was  still  rather  the  mvoition  of  humorouft 

Jaradoxes  than  the  elaboration  of  serious  theory.  Dr. 
ohnson,  who  owned  that  Mandeville  "opened  hia- 
views  into  real  life  very  much,"  conudered  that  the 
fallacy  of  his  argument  lay  in  his  defining  neither 
vices  nor  benefits.  Bat  sudi  a  criticism  as  this  over* 
looks  the  hinge  on  which  all  Handcville's  paradoxes 
turn.  He  does  define  virtue  and  vice  very  precisely  Jn 
accordance  with  the  current  orthodoxy  df  the  time.  He 
"gives  the  name  of  virtue  to  every  performance  by 
which  man,  contrary  to  the  impulse  of  nature,  shoula 
endeavor  the  benefit  of  others,  or  the  conquest  of  his 
own  paaBons,  ont  of  a  rational  unlrition  of  being 
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good":  while  "eTerything  which,  wiUiont  regard  to 
the  publio.  man  should  oonunit  to  gntiSy  any  of  his 
Appetites  is  rioe.  HispuadozioaluiimOThaB  ample 
•oope  in  taradng  how  mnoh  vice  and  how  litde  Tirtne 
thoe  ia  in  the  world,  when  the  terms  are  thus  Btriotly 
defined.  He  finds  self-IoTe  (a  vice  the  definition) 
maaiueradiD^  in  many  viTtuoua  disguiBes,  lying  at  the 
foot  of  asoeuciBm,  heroism,  pablio  apiiit,  decorous  oon- 
daot, — at  the  root,  in  short,  of  aU  the  actions  that 
pass  current  aa  virtuous.  These  actiotis  are  not  vir- 
tuous by  the  definitiou.  because  not  performed  solely 
"out  01  a  rational  ambition  of  being  good.''  "This 
is  the  way^"  Dr.  Johnson  says,  "to  trywhatis  vicious, 
by  aaoertaining  whether  more  evil  than  good  is  pro- 
duced by  it  on  the  whole. "  Mandeville  would  at  once 
have  admitted  this,  but  his  definition  compelled  him, 
in  determining  virtue  ^d  vioe,  to  oomdder  also  the  mo- 
tive. And  having  regard  to  the  motive,  "  the  nearer 
we  seaidi  into  human  nature,  the  more  we  shall  be 
eonvinoed  that  the  moral  virtues  are  the  political  off- 
spring which  flattery.begot  upon  prid&"  Man,  "an 
extraordinary  selfish  and  headstrong  as  well  as  a  cnn- 
niug  animal,  '  has  been  induced  to  subordinato  his  own 
appetites  to  the  ^ood  of  others,  by  the  dexterous  man- 
agement of  .politicians  and  moralists,  who  have  worked 
upon  his  pnde  to  persuade  him  that  self-indulgence  is 
worthy  only  of  the  brutes,  and  altogether  "  unbecom- 
ing the  dignity  of  such  a  sublime  creature  as  himself. ' ' 
When  Mandeville,  in  the  1723  edition  of  the  fable, 
applied  his  ana^sis  of  self-regarding  motives  to  the 
institution  of  chari^  schools,  at  that  time  a  highly 
ftahionable  form  or  munificence,  a  great  outciy  was 
made  against  his  doctrines ;  his  book  was  presented  to 
the  justices  by  the  grand  jury  o^  Middlesex  as  being 
of  an  immoral  ana  pemiciouB  tendency,  and  a  copy 
was  condemned  to  be  burnt  by  the  common  hangman. 
Mandevilte's  defence  of  himself  was  that  his  remarks 
were  "designed  for  the  entertainment  of  people  of 
knowledge  and  education,"  and  that  his  inquiry  could 
hardly  be  intelligible  except  to  those  accustomed  to 
matters  of  speculation ;  and  he  claimed  that  he  had 
"  diverted  persons  of  great  probity  and  virtue  and  un- 
qnesdonable  good  sense."  The  truth  is  that,  to  be 
nghtly  understood,  the  iffose  part  of  MandoviUe's 
&ble  must  be  read  in  connection  witii  Lord  Shaftes- 
bury's ethical  wiitinga ;  the  intention  to  ridicule  the 
amiable  but  somewhat  feebly  reasoned  theories  of  that 
moralist  is  most  apparent  in  the  Search  into  the  Origin 
of  Soe^ety,  but  many  luriting  references  may  be  de- 
tected elsewhere.  If  Mandeville  were  taken  seriously, 
he  would  certainly  be  open  to  the  charge  of  conveying 
the  impression  that  those  who  restrain  their  appetites 
and  sacrifice  personal  intereste  for  the  public  good 
make  fools  of  themselves,  and  are  the  dupes  of  a  de- 
ugning  society.  Bui  jhis  main  nurpose  seems  to  have 
been  to  entortun  himself  and  others  at  the  expense  of 
more  serious  but  leas  quiok-witted  theorizers. 

Besides  his  poHtiau  and  philosophical  pareiga, 
Mandeville  wrote,  in  1711,  a  medical  treatise,  0/the 
^ipoehmdnade  and  ^/tteride  i%inum»— their  eiymp- 
toma,  eanses,  and  cures.  The  treatise  is  in  the  form 
a  <Ualogae,  and  is  "  interapeised  with  instructive 
daoonzses  on  the  real  art  of  physic  itself,  and  enter- 
taining remarks  on  the  modem  practice  of  phyBt<aaiu 
and  apothecaries."  In  this,  with  the  same  entertain- 
ing style  and  dear  and  subtle  judgment,  he  protests 
against  and  ridicules  speculative  therapeutics,  and 
pleads  for  patient  disAnoeis  and  careful  observation 
and  record  of  facts.  His  oVn  theories  about  the  ani- 
mal QHiits  and  their  connection  witii  "  the  stomaoluo 
foment "  ue  fendful  enough,  but  he  shows  an  inti- 
mate acquaintance  witb  the  sdentifio  methods  of  Locke, 
and  a  warm  admiration  for  Sydenham.  The  Virgin 
Uwmaiktd;  Free  Thoughts  on  Rdi^rion^  the  ChunAj 
and  National  Happmea ;  An  Inquiry  into  the  Ctuuei 
of  ihefit^uent  Executions  at  Tyburn ;  An  Iiuptiry  into 
me  Origin  of  Honor,  and  Usepdneas  of  Christianity  in 
War~-ue  tities  of  outw  works    MwderiUe ;  bat  all 


that  is  oharaoteristio  of  him  as  a  thinker  and  homnisfc 

m^  be  found  in  the  Fable  of  the  Beta.       (v.  x.) 

HANDEVILLEi,  Jxhah  ds,  the  name  claimed  hy 
the  oompiler  of  a  angular  book  of  travels,  written  in 
French,  and  published  between  1357  and  1371.  Bj 
aid  of  translatioDs  iuto  many  oUier  languages  it  ac- 
quired extraordinary  populanty,  while  a  few  intwpo- 
lated  words  in  a  puticular  edition  of  the  En^uJi 
version  have  gained  for  Mandeville  in  modem  times 
the  spurions  credit  of  bong  "the  lather  of  Engfish 
prose." 

In  his  preface  the  oompiler  calls  himself  a  kmght 
and  states  that  he  was  bom  and  bred  in  England,  « 
the  town  of  St  Albans;  had  crof»ed  the  sea  on 
Michaelmas  Da^,  1322;  had  travelled  ^  way  of 
Turicey  (Asia  MmorJ,  Aimenia  the  littie  (Giliaa)  and 
the  gi«at,  Tartaiy,  Persia,  Syria,  Arabia,  Egypt  apper 
and  lower,  lifajya,  great  part  of  Ethiopia,  ChsldsBa, 
Amaxonia,  India  we  lees,  the  greater,  and  the  middle^ 
and  many  countries  about  India;  had  often  been  to 
Jerusalem;  and  had  written  in  Romance  aa  more 
generally  understood  than  Latin.  In  the  body  of  the 
work  we  hear  that  he  had  been  at  Paris  and  Coutantino- 
ple ;  had  served  the  Sulten  of  Egypt  a  long  time  in  his 
wars  against  the  Bedouins,  had  oeen  fre^  addressed 
by  him  on  the  corruption  of  contemporary  Christen- 
dom, had  been  vainly  ofl^red  by  him  a  princely  mar- 
riage and  a  great  estate  on  condition  of  renouncing 
Christianity,  and  had  lefb  Egypt  under  Sultan  MelecE 
Madabron,  l  &,  Muzaffar  or  Madhaffar*  (who  reified 
in  1346-47) ;  had  been  at  Mount  Sinu,  and  had  visited 
the  Holy  Lsoid  with  letters  nnder  the  great  seal  c^tha 
sultan  2  which  ^ve  him  extraordinary  fadlities ;  had 
been  in  Kuasia,  Livonia,  Craoow,  Lithuania,  "en 
roialme  daresten  "  (?de  Daresten  or  Silistiiai,  and 
many  other  parts  near  Tartaiy,  but  not  in  Tsttaxy 
itself ;  had  drunk  of  the  well  of  youth  at  Polombe 
(Quilon  on  the  Malabar  coast),  and  still  seemed  to  fed 
the  better ;  had  taken  astronomical  observations  on  the 
way  to  Lamar^  (Sumatra),  as  well  as  in  Brabant,  Ger- 
many, Bohemia,  and  still  farther  north ;  had  been  at 
an  isle  called  Pathen  in  the  Indian  Ocean ;  had  been 
at  Cansay  (Han^chow-fu)  in  China,  and  had  served  the 
emperor  of  China  rixteen  months  against  the  king  of 
Maori;  had  been  among  rooks  of  adamant  in  the 
Indian  Ocean ;  bad  been  through  the  haimted  valley, 
which  he  places  near  MiUestorach  (=  MiUeflOoratfa,il  &, 
Malasgird  in  Armenia) ;  had  been  at  many  great 
feats  of  arms,  but  had  been  incapable  of  performing 
any  himself ;  had  been  driven  home  agiunst  hw  will  in 
1357  by  arthritic  gout  (despite  the  well  of  youth  I); 
and  had  written  his  book  as  a  oousolation  for  his 
"wretohed  rest"  The  paragraph  which  states  that 
he  had  had  his  book  connrmed  at  Rome  by  the  pope 
is,  however,  an  interpolation  of  the  English  vermon. 

This  recital  is  of  itself  enough  to  provoke  somelitUe 
questioning,  and  on  investi^^DK  uie  souroes  of  the 
book  it  irilTpresently  be  obvious  that  part  at  least  of  the 
personal  history  of  Mandeville  is  mere  invention. 
Under  tiiese  draumstances  the  truth  of  any  part  of  the 
bistory,  and  even  the  genuineness  of  the  compiler's 
name,  become  matter  for  serious  doubt.   No  contem- 

Sorary  coirobontion  of  the  existence  of  such  a  Jehaa 
s  Mandeville  seems  to  be  known.  Some  French 
MSS.,  not  contemporary,  give  a  Latin  letter  of  presen- 
tation from  him  to  Edward  HI.,  but  this  is  so  hope- 
lessly vague  that  it  might  have  been  penned  by  any 
writer  on  any  subject.  At  Li^ge,  in  the  abbey  of  the 
Quilelmitee,  now  pulled  down,  there  certainly  was  in 
the  16th  centuiy  the  tomb  a  man  in  armor  said  to  be 
Mandeville ;  but  the  old  French  inscription  showed  no 
name,  and  the  arms  were  quite  unlike  those  of  the 
Mandeviltes,  earls  of  Essex ;  while  the  Latin  insorip- 
tion,  stating  that  the  tomb  was  Handeville's,  and  that 
he  died  at  Li^e  on  November  17,  1371,  is  not  onlr 
apparendy  mnch  later  in  style,  but  confounds  him  witti 

>  Th9  OM  in  lUdatnon  af^arenllr  reprcMiiti  Uie  AnMs  noaai 
ttOD,  Ounigh  Iti  OM  In  well  a  easa  &  Twy  odd. 
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a  phymoian  called  "ad  Barbam,"  vbo  u  said  in  a 

t noted  Latin  edition  of  MandeTille  to  have  met  him 
ret  at  Cairo  and  ainun  at  LiSge,  and  to  have  first  per- 
suaded and  helped  nim  to  write  bia  travels.' 

Ijeaving  this  question,  there  remains  the  more  com- 
plex one  trhetha-  tJbe  book  contains,  in  any  measure, 
facts  and  knowledee  aoouired  by  actual  travels  and 
residence  in  tbe  ^ist.  We  believe  tbi^  it  may,  but 
oalf  as  a  noall  pcnllon  of  the  whole,  and  that  oonfined 
eoititely  to  the  section  of  Uie  woiii  which  treats  of  the 
Holy  Land,  and  of  the  different  ways  <^  geUiiig 
thitner,  as  well  as  of  Egypt,  andingWMffal  of  wlu^  we 
understand  by  tbe  Levant. 

The  prologue  indeed  points  almostezdnnvely  to  tbe 
Holy  Land  as  tbe  subject  of  tbe  work.  The  mention 
of  more  distant  regions  comes  in  only  towards  the  end 
of  this  prologue,  and  (in  a  manner]  as  an  afterthought. 
As  regards  the  writer's  claim  to  have  travelled  in 
those  more  distant  regions,  it  is  somewhat  astonishing 
to  find  that  any  modem  editor  could  have  regarded 
this  as  possibly  founded  in  truth.  And  tbe  a^logy 
sometimes  made  for  the  book,  as  only  a  compilation  of 
iihat  was  regarded  as  truth  in  the  writes  age,  is  not 
tenable  in  tbe  &ce  of  tbe  frequent  assertion  (explicit 
OT  implicit)  that  he  bad  himself  been  in  tbe  remotest 
regions  spoken  of,  and  bad  witnessed  some  of  the  most 
marvellous  drcumstanoes  thai  he  deUuls.  To  this  we 
shall  recur  later,  for  the  bearing  of  these  statements 
can  only  be  appreciated  when  the  true  derivation  of  tbe 
matter  about  the  further  East  shall  have  been  ex- 
hibited. 

Bj  &r  the  great«r  mrt  of  these  more  distant  travels,  ex- 
tending In  bet  from  Treblzond  to  Ormos,  India,  the  Indian 
Archipelago,  and  China,  and  back  i^in  to  Western  Asia, 
has  been  appropriated  Arom  the  narrative  of  Frfar  Odorio 
(written  in  1330).  These  passages,  as  served  up  by  Mande- 
ville,  are  almost  always,  indeed,  swotlen  with  interpolated 
particalan,  osually  of  an  extzavagant  kind,  whilst  in  no 
/ew  cans  the  writer  has  foiled  to  nndeistwid  tbe  passages 
which  he  adopts  from  Odoric  and  profasees  to  give  as  his 
own  experiences.  Thus  (p.  193)*  in  appropriating  a  passage 
of  Odoric  about  tortoises  of  great  size,  seen  in  Champa, 
those  are  described  as  "snails"  (%MM«M,A.,lniaisoii^  Q.) 
whose  shells  were  as  big  as  cottages. 

lu  another  place  (p.  S09),  where  Odorio  has  given  a  most 
carious  and  veracious  account  of  the  Chinese  custom  of 
enploying  tame  cormorants  to  catch  flsh,  tbe  cormorants 
ate  converted  by  Handeville  into  "littie  beasts  called  lojfret 
(j^yr«,A.),  which  are  taught  to'gointo  the  water"  (the  word 
loyre  being  apparently  nsed  hero  for  "otter,"  lulro,  for  which 
tbe  ProvoDcal  is  luria  or  loiria).  Where  Odoric,  describing 
the  eonrt  of  the  Great  Khan,  mentions  tbe  genuine  Tartar 
enstom  which  forbade  any  man  In  enterina  to  set  down  bis 
foot  on  the  threshold  oi  the  door  (an  etiqaette  which  P. 
della  Vallo  foand  still  in  force  at  Ispahan  in  the  ITth 
century),  Handeville  qolte  foils  to  nndentand  the  point 
(we  p.  220). 

At  a  veiy  eari^  date  the  ooincidence  of  ^uidevllle's 
stories  with  those  of  Odorio  was  recognized,  Insomntdi  that 
a  MS.  of  Odoric,  which  is  or  was  In  the  chapter  library  at 
Kainz,  begins  with  tbe  words :  Incipit  Itinerariua  fidtlU 
frairia  Oito-iei  wet*  ifitttff  Meadaml  per  Indiam;  licet  Ate 
[read  iU«]  prist  tt  otter  sofferitu  peregrtnattonem  Mum  ifo- 
tcriptU.  At  a  later  d^  Sir T.  Herbert  calls  Odorio  "travel- 
ling companion  of  oar  Sir  John  " ;  and  Pnrchas,  with  most 
perveise  injustice,  whilst  calling  Handeville,  next  to  Polo, 
"If  next,  ,  ,  .  the  greatest  Asian  traveller  that  ever  the 
world  had,**  Insinuates  that  Odoric's  Btory  was  stolen  &om 
Handevllle'a.  Handeville  himadf  is  crafty  enough,  at 
least  in  one  passage,  to  antldpate  criticism  by  anggeatlug 
the  probability  of  his  having  travelled  with  Odorio  (lee  p. 
262.  and  below). 

Hneb  again  of  Handeville's  matter,  particularly  in  Asiatic 
geography  and  history,  Is  taken  bodily  from  the  book  of 
Hayton,  an  Armenian  of  princely  family,  who  became  a 

■  This  physician  Is  called  In  a  French  SXS. ' '  Jehan  de  Bonrvolrne 
dlt  a  la  Barbe."  H.Hicbelant  once  saw  the  Iftle  of  a  medical  or 
botanical  treatise  bearing  tbe  nameof  Jehan  de  BonDroInne.  Can 
he  also  have  written  these  travels  under  a  fblgned  name? 

■  PSKC  indications  like  this  refer  to  paiMKes  In  the  1866  reissue 
ofHalliweirsedition.asbelngthe  mostready  ofacceas.  But  all 
these  passages  have  also  been  verlAed  as  sulHtantliUly  occurrlriK 
in  the  French  MS.  fhim  Lord  Ashburabam's  library  mentionecl 
below  (of  1S71  A.D.),  cited  A,  and  in  that  numbered  xxxix.  of  the 
OrenviUe  cotlecllon  (B.  M.),  which  dates  probably  ftom  the  carly 
part  of  tbe  l^th  century,  ettad  G. 
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monk  of  the  Pnemonstrant  order,  and  In  i:t07  dictated 
this  work  on  the  East  in  the  French  tongue  at  Peictlexit 
out  of  his  own  extraordinary  aoqaalntBDoa  witii  Asia  aad 
Its  history  In  his  own  time. 

It  Is  curious  that  no  passage  in  Handeville  can  be  plausi- 
bly traced  to  Harco  Polo,  with  one  exoeptlon.  This  is  (p. 
163)  where  he  states  that  at  Ormos  the  people,  during  the 
great  best,  lie  in  water,—*  dreomstanee  mentioned  1^ 
Polo,  though  not  by  Odorio.  We  should  snmoee  it  most 
likely  that  this  foct  had  l>een  Interpolated  In  the  copy  of 
Odoric  used  by  Handeville;  for,  if  he  had  borrowed  it 
direct  from  Polo,  he  would  have  borrowed  more,  i 

A  good  deal  about  the  manners  and  onstcms  of  the  Tsi* 
tars  is  demonstrably  derived  tram  the  funous  work  of  the 
Franciscan  John  of  Piano  Oarpinl  (see  Caepini,  vol.  v.  p. 
116),  though  possibly  the  immediate  source  for  Handeville 
may  have  been  some  popnlar  compilation.  For  though  tbe 
passages  in  question  are  all  to  be  found  in  Oa^ni,  more 
or  leas  exactly,  tbe  ezpression  Is  condensed  and  the  order 
changed.  For  examples  compare  MandeviUe,  p.  ^0,  on 
the  tasks  done  by  Tartar  women,  with  Piano  &rpini,  p. 
643  ;*  HuidevUle.  p.  2S0,  on  Tartar  habits  of  eating,  with 
Piano  Cterplal,  pp.  63IMO;  HudevlUe,  p.  SSI,  on  tbe  titles 
borne  on  the  seals  of  the  Great  Khan,  with  Piano  Caiplni, 
p.  715,  eto. 

The  account  of  Prester  John,  and  all  the  wonders  of  his 
court  and  realm,  Is  taken  from  the  fomoos  J^gittie  of  that 
imaginary  potentate,  whleh  was  so  wldel^  distased  in  the 
13th  centuty,  and  ereated  that  renown  whUh  made  it  in- 
cumbent on  every  traveller  In  Asia  to  assume  bis  ezistenoe, 
and  to  find  some  new  tale  to  tell  of  him.  Hany  fobuloos 
stories  again  of  monsters,  such  as  cyclopes,  sciapodes,  Up- 
popode8,m«nosealtdes,anthr<nxtpbagi,  and  men  whose  besos 
did  grow  beneath  tiidr  shoulders,  of  the  phoenix  and  tht 
weeping  crocodile,  snch  as  Pliny  has  collected,  are  intro- 
duced here  and  there,  derived  no  donbt  from  the  popnlar 
versions  of  Solinos.  And  intenpersed,  especially  in  tht 
chapters  about  the  Levant,  are  the  stories  and  legMids  that 
were  retailed  to  every  pilgrim,  snch  as  tbe  legend  of  SeUi 
and  tbe  grains  of  ptuadise  from  which  grew  tbe  wood  of 
the  cross,  that  of  the  shooting  of  old  &in  by  Lomech, 
that  of  the  castle  of  the  sparrow-hawk  (which  appeuts  in 
tbe  tale  of  Helnslna),  those  of  the  origin  of  tiie  balsam 
phtnts  at  Hatariya,  of  tbe  dragon  of  Cos,  of  the  river  Sab- 
nation,  etc. 

Even  in  that  part  of  tbe  book  which  may  be  admitted 
with  probability  to  represent  some  genuine  experience, 
tiiere  are  distinct  traces  that  another  work  has  been  made 
use  of,  more  or  less,  as  an  aid  in  the  compilation,  we  might 
almost  say  as  a  framework  to  fill  np.  This  is  the  itinerary 
of  the  German  knight  William  of  Boldensele,  wxitten 
in  1336  at  the  desire  of  Osrdioal  Talleyrand  de  Perig<Nrd.* 
A  cursoiy  oomparlson  of  this  with  lundevllle  leaves  no 
donbt  of  the  fact  that  the  latter  has  followed  its  thread, 
using  its  suggestions,  and  on  many  soi^ects  its  expressions, 
though  digressing  and  expanding  on  every  side,  and  too 
often  eliminating  the  singular  good  sense  of  the  German 
traveller.  After  snch  a  eompuison  we  may  Indicate  as 
examples  Boldensele^  acoonnt  of  Cyrvos  (Handeville, 
p.  28,  and  p.  10],  of  Tyre  and  the  coast  of  Palestine  (Hande- 
viUe,  29,  30,  33,  34),  of  the  journey  from  Gaza  to  Egypt  (34), 
passages  abont  Babylon  of  Egypt  (40)  about  Hecca  (42),  the 
general  aoeonnt  of  Egypt  (46),  the  pyramids  (6&),  some  of 
the  iHuticular  wonders  of  Cairo,  such  as  the  slave-marke^ 
the  chicken-hatching  stoves,  and  the  apples  of  paradise,  «.«., 
plantains  (49),  the  Bed  Sea  (57),  tbe  convent  on  Sinai  (58, 60), 
the  account  of  the  church  of  the  Holy  Sepulchre  (74-76), 
etc.  The  following  m^  be  qnoted  as  a  speei  men,  showing 
how  Handevtlle  has  at  onoe  ndlowed  Boldensele  and  devi- 
ated IVom  bis  good  sense. 


BUdeniele  (ed.  Basnage,  p.  842). 
"  Suntpluraantlquorummon- 
omenta,  flgnne  pyramldallfi. 
inter  qutB  sunt  duo  ulra  mag- 
nltudlnl8etaltitadinls.de  max- 
imls  lapldlbus  et  politls.  In 
quibus  fnvenl  scripturas  divert 
somm  idiomatum.  .  .  .  Dlcnnt 
slmpUces  hRc  maxima  monu- 
menta  fulsse  granaria  Pbara- 
oqLi,  et  stc  ea  appellant,  quod 
rerun  nuUo  mode  est :  quia  neo 
ad  Imponendam  nec  ad  servan- 
dam  annonam  .  .  .  locus  In 
Ipels  pynunldibuB  aptus  depre- 
henditnr  .  .  ,  verum  quod 
monumenta  sunt,"  etc. 


UdnOeoau  (p.  52). 
"How  also  I  shall  speak  of 
another  thing .  .  .  that  Is  to  say 
of  the  Gamers  of  Joseph  that  be 
caused  to  be  made.  .  ,  .  And 
they  be  made  of  stone,  full  well 
made  of  mason's  ctalt ;  of  which 
two  may  be  marrellously  great 
and  high,  and  tbe  other  Is  not 
to  great.  .  .  .  And  atwve  the 
Gamers,  without,  be  many 
scriptures  of  divers  languages. 
Ana  «ome  say  that  they  are 
sepulchres  of  great  Lords  .  .  . 
but  that  1r  not  trae ;  for  all  the 
comm9n  rumor  and  speech  it 
.  .  .  that  they  be  the  Garnen  ot 
Joseph." 


>  Viz..  in  D'Avesac'a  «d.  In  torn.  Iv.  of  See.  de  Voyagti  eldeM 
notrea,  pub.  by  the  Soc.  de  Gtog.,  1839. 

*  It  Is  found  In  tbe  'netavnu  of  CanMns,  1804,  v.  pt  IL  pw  IBi 
and  In  ed.  of  Hune  by  Basnage,  1735,  iv.  887. 
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HANBEYILLE. 


It  will  be  ■ean  tnm  tluM  IniliriHMin  ukd  mom  pntfoa- 
Ikdy  froEQ  the  specite  mm^j^  gUvea  below,  thai  tiram  !■ 
sbIj  AflDudi  residiima  of  tie  hoik  to  srhieh  getwine  eluNV 
acter,  as  containing  the  experifmcM  «f  fHrthor,  oan 
■MsiUr  be  sfetnMei.  Tet,  aa  has  b«a&  initwiatod,  (be 
MnDtrad  Btooiw  »•  fketneatly  dahned  m  od^  B^tni- 
fCM.  VehaTealreadjaUudeite  HiodttriUe^t  claim(p. 
4)  to  hav*  vMtod  diBta«t  parte  of  Aais ;  to  have  drnak  of 
Cbt  FoantaiB  «f  Y«aUi,  a  favorite  medinval  &ble  wbiiA 
ha  interpolatM  in  Oderie'a  aoooiin(«f  Malabar  (160) ;  to  his 
■BMrtiaa  that  he  baA  Tlaited  Ijmuj  <6iimatm},  and  in- 
deed that  h«  had  cwa  b^«nd  it  te«3°  16' of  a  hi).  <iei- 
8B);  and  tiiat  b«  had  bean  at  a  eeztaia  other  island  in  the 
Indian  Anshipelii«o  (LHt).  He  alleges  also  tiut  ha  bad  wit- 
■esed  the  mrioas  exhibition  of  the  garden  of  tnnani- 
nntad  muIb  (dewribed  bf  Oderie)  atCaniBr,  i^^  Hangdunr- 
&  <2U).  He  nnd  Ua  feUem  with  their  vakta  had  re> 
Mained  fifteen  numtbs  in  scarioe  with  the  emperor  o[ 
Oa^ar  In  hia  waca  ^inst  the  king  of  Xanm,— Manxi,  or 
Soothera  Cbiu^  karin^  ccaaed  to  baTe  any  ezlstenoe  aa  a 
BBpasate  kincdoH  aome  wortnty  jears  befine  the  time  re- 
brmd  to.  BinUar  fiUae  stateawnts  are  finnd  at  pp.  219, 
23S,  248, 271.  Bat  the  nuMt  mutable  of  these  pasaages  occmi 
In  bis  adoptiMi  fnm  Odoric  of  the  story  of  tlw  Valley  FleriJ- 
ons  (283).  This  is,  in  its  original  fonq,  apparently  foanded 
•n  real  csvorianoH  «f  Odoric  viewsd  thMDgh  «  bace  of 
•xeiteniant  and  mtpentitJon.  HandeviUe,  whilst  iwdiing 
the  wonderi  of  tba  tale  with  a  -rariety  of  eztrsTagant 
tmdes,  appears  to  aafeguasd  hinaelf  from  the  reader's 
possihie  disooT««r  Cbat  tlie  tide  was  stolen  by  the  int«r- 
folattOB:  "  And  some  of  our, Ulmn  accorded  to  enter,' a«d 
some  net.  So  thare  were  witii  u  two  worthy  men,  Frian 
ICinor,  that  were  of  Loaabardy,  who  said  that  if  any  man 
wwid  enter  they  would  go  in  with  as.  And  wbtn  they 
had  said  so,  upm  tbesmeiMUi  tiwst  of  Ood  and  of  tbesoif 
wv  eaosed  mass  to  be«nii|,  and  made  eTsrr  nun  to  be 
shriTen  and  bonselled;  ana  then  wa  entCKcd,  fonrtaen  per- 
sona ;  bat  st  oar  going  ont  we  were  bat  nine."  etc 

In  referring  to  this  passage  it  is  only  fkir  to  leeogniae 
that  the  deocription  (tbeogb  the  aacsastion  of  the  gtwttest 
part  <KMa  in  Odorio)  dimlajnn  good  deal  of  imaginative 
power;  and  tbers  is  mnea  in  the  nceoantof  Christiaols 
paassce  tbrtngh  the  Valley  of  tite  Shadow  of  Death,  in 
Banyan's  Camous  i^egoir,  whieb  indicates  a  iMaeibility 
that  John  Bunyan  may  have  read  and  remembered  this 
epjaede  either  in  HaadevlUe  or  in  Haldnyt's  Odorio. 

Soch  a  passage,  however,  as  tiiat  which  we  reeently 
qnoted,  and  which  appears  to  exist  in  all  the  MSS.  and  ver- 
sione  tbat  have  been  examined,  leaves  no  room  for  the  re- 
babUilatioa  of  MandeviUe's  charneter  as  regards  oonscioos 
Bsadaeity.  Bat  it  does  not  nmctmai^T  fiiUow  that  the 
whole  wwk  la  borrowed  or  dcNtimis.  "nim  areotber  ex- 
amples in  medinval  works  sf  travel  in  whiefa  fiction  has 
boM  linked  to  true  experiemeca.  Even  tiie  gieat  Hoorisb 
trwreller  Ibn  Batata,  aceozate  nod  veiacioas  in  the  main, 
nem,  in  «w  part  at  Isast  of  fall  narrative,  to  invent  ex- 
perienoes;  and  In  loeh  works  m  Chose  «f  John  of  Heao  and 
Amtdd  von  Harfi^  w»  have  examples  of  fHlgrims  to  the 
Holy  Laud  wboee  namtives  begin  apparently  in  sober 
timth,  and  gradually  pass  into  flimriahes  ef  Action  and  ex- 
tnmipMOSb  6o  in  Xanderille  also  we  findvarloas  particu- 
lars whlob  wn  are  unable  to  traee  to  otJwr  writers,  and 
which  may  therefore  be,  provfaionaJly  at  least,  assigned  to 
the  writer's  own  exporieoce,  or  to  knowledge  aoquired  Igy 
oolloqalal  iotercoucse  in  the  £ast. 

It  a  difficmlt  to  decide  on  tlie  ehacactar  of  his  statements 
aa  to  recent  Egyptian  history.  la  his  account  of  that  coun- 
try (pp.  37.  38)  though  the  aeries  of  the  Oomanian  of 
the  Bahri  Mainelnke)  saltans  is  borrowed  from  Hayton 
down  to  the  accession  of  ife;echn(MHr,t.«.,  EI-l£atik«l>Nifir 
Mohammed  ibn  Kal^l^a,  who  came  first  to  tlie  throne  in 
1299,  Uandeville  app^rs  to  speak  from  his  own  knowledge 
when  he  adds  thatUtis  "ifejedkMeaitfr  reigned  long  and  gov- 
erned wisely."  In  fact  though  twice  displaced  in  theearly 
part  of  his  life,  Malik  N^ir  roigned  till  1341,  a  duration  un- 
pazalleled  in  Mohammedan  Enfpt,  whilst  we  are  told  tliat 
during  the  last  tliiity  yean  m  nis  reign  Egypt  rose  to  a 
high  pitch  of  wealth  and  prosperity.  l^ndeviUe,  however, 
then  goes  on  to  Bay  that  bis  eldest  son  Md«Aanader  was 
chosen  to  euoeeod,  but  this  prince  was  caused  privily  to  be 
slain  by  hli  brother,  who  took  the  kingdom  under  the 
name  of  ileleckmadabron.  "And  he  was  Soldan  wh«i  I  de- 
parted from  those  countries."  Now  Malik  Ntifir  Moham- 
med was  foUowod  in  succession  by  no  lees  than  eight  of  hie 
sons  in  thirteen  yeam,  the  flnt  three  of  whom  reigned  in 
aggregate  only  a  few  months.  The  names  mentioned  by 
Mandevllle  appear  to  represent  those  of  the  fonrth  and 
sixth  of  the  eight,  viz.,  Ef-Halik  d  ^i^  '£m6du-d-^%n,  and 
El-Malik  ei-Mmaffar  Zaiuu-d-diu  H^j ;  and  these  the 
statements  of  Mandevillo  do  not  fit. 


Among;  rirtlrnlamrTilrb  mnn  tn  rmrirnat  jriawsHniml 
edge  may  be  instanced  the  very  good  dflflmption  of  tha 
Bedouins  [p.  64),  starting  from  that  of  Boldensele,  bat 
largely  and  accurately  entanded ;  the  ose  of  carrier  plgeona 
in  Syria  (p.  IIS);  the  faitimation  that  the  Bed  6ea  was  fre- 
qoentsd  «y  Tniotiaa  mordbanta  trading  with  India  \^ 
140U  Tbora  are  ssmo  oiher  pasticolars  whkh  the  aothosr 
eaa  haidjy  have  witneeaed,  but  which  zai^  posnibly  ban 
been  heard  in  ooamunioation  with  other  tnvellem  (if  not 
borrowed  from  some  vntxacod  aouicej.  Sueh  are  the  prac- 
tice of  polyandry  In  a  certain  Island  [p.  2S7),  and  the  rite 
of  fraternal  adoption  between  two  peraoas  by  drinking  eal^ 
oth«^  blood  (lOS).  Th«  mention  of  Ani  in  Anneaia  wfitk 
Ha  thooaand  ebarches  (148)  is  probably  derived  from  i 
book ;  the  city  and  its  thousand  ehurcbes  are 
by  William  of  fiubroock. 

On  several  occaalous  the  writer  indicates  soma  acquaint- 
aocewith  Arabic^  though  the  words  are  not  always  recog- 
nizable, owing  perhaps  to  the  carelesBness  of  copyists  m 
such  raatten.  Thus  (p.  142)  he  gives  the  Mohammedan 
oonAsBion  of  faith  as  La  ttlHdla  Mtu/tomeOi  rsrvs  oSa  {Kotl- 
oUo,  A.)  (lAllihailli  lUh  Muhanunadu  zoslUa  'llih) ;  (n. 
60)the  Ar^ie  names  of  the  wood,  fruit;  and  sap  of  the  bal- 
sam plant;  (p.  W)  the  name  of  bitumen,  "alkatrao"  («(■ 
Ifatrdn) ;  (p.  131)  three  titles  of  the  Koran,  vis.,  "Aaeram," 
"MetKaf**  {i.e.,  ■igft^"  written  sheets  or  sages,"  **  a  co]^ 
of  the  Koran  "),  and  Hbrme  (t.e.  ^om,  in  tne  sense  of  "  aa- 
ered,  inviolable");  (p.  148)  the  names  of  the  three  diflbient 
kinds  of  pepper  {long  popper,  black  peeper,  and  wiute  pep- 
per} as  turbHm,  fulfal,  and  kmno  at  iamo  {/tiftd  is  the  caan- 
mon  Ambic  woid  peppor,  the  otbexs  weesniMtexphua 
with  any  confidence) ;  ifi.  1S2)  the  name  of  the  elephant 
(hnt  in  A.  this  runs :  IX  apelie  oaHUi  idipJiaat  vachm). 

Mandevllle  again,  in  some  passa^  (and  e^ecially  In  one 
which  is  familiar  from  its  being  deed  by  l>r.  Johaeon  in 
the  pre&ce  to  his  dictionary)  shows  a  correct  idea  of  the 
form  of  the  earth,  sad  of  psaition  in  latitude  aaBatteined 
by  observation  of  the  pole  star;  ha  knows  that  there  are 
antipodes,  and  that  ifsbips  wore  sent  on  voyages  of  diooov- 
ery  they  ml^t  aul  rewid  the  world.  Aod  he  (sUs  « 
cnriooa  stoiy,  whidi  he  had  heard  in  his  Tontii,  how  a 
worthy  man  did  travel  ever  eastward  ontii  h«  came  to  his 
own  country  again  (p.  1S3).  Bat  on  the  other  hand  be 
repeatedly  asserts  tbis  old  belief  ttiat  Jemaalem  was  in  the 
eentte  of  the  world  whUst  ho  maintains  in  preaf 

of  this  that  at  tibe  e^miiiOK  a  ^lear  plaiited  amet  in  Jem- 
salem  easts  no  shadow  at  neon,— which  Jf  trae  woidd  only 
show  that  the  citr       on  the  e4aat<a: 

£H^Atiatti^.—Fro\ogaA.  Cbap&.  l-UL  The  -tmr  to  Conaiantl- 
nople;  the  wondeis  and  boly  places  there;  the  Greek  islands, 
Oreek  ChunA,  ete.  C'bapa.  iv.-v.  Oonitantlnople  aod  Paleatfne ; 
Shodet,  Gypnia,  coast  of  Fslesttne ;  Egypt  and  Babyk>n  of 
the  Sinai  desert  aad  oeavent  abase  nro  chapt«n  ou  tke  Unei  of 
BoldeuBSle;  taooesHton  of  Aynblto  and  Mameluks  sultans  £om 
Hayton).  Cbssa.  v.-x.  Palestine  and  the  holy  places  {the  most 
original  part  or  the  work,  but  based  occasionally  on  Boldeniiele)L 
Chap.  xl.  Syria,  varloiH  rotitei  flmm  Western  Europe;  deserte- 
tioa  of  Cnaitary  (the  steppe  country  about  the  Volpi--very  gooa. 

'y  not  from  pereoual  oxperieooe).  Cbapi.xtLOBi 


aud  their  relitdon,  Mohamiaed,  eto.  (pafOy  li  _ 
Chap^xlll.,  <:k)untrl«s  of  Aida  and  Afilca;.]otu- 


ttae 

on  Boldensele).   ........     .  .  

neytothe  East  from  TreUzond  (tblsaadon  to  fihap.  xz.  inefai- 
site  h  all  based  ea  Odoric.  wlih  tatetpolatteasad  IMfciiQ.  Cbsp. 
xxi.  The  Gr«at  Khan;  the  history  of  Jenghlz  and  his  onccflmsa 
(Anum  Bmytam,  with  something  /rom  Flano  Carpinl).  Cbap^  xxli. 
The  court  aud  splendor  of  the  khan,  his  paper  money,  etc  (fian 
Odoric).  ChMj).  xxlIL  Customs  of  the  nrtaon,  etc  (<uiafly  from 
Piano  Carpinl).  Chap.  xzlv.  Coun«rlee  of  Asia  Aotay  described 
(bom  H^ton).  Chap.  xxii.  The  lamb-plaut  (from  OdorfcL  wtth 
much  added  abont  Alaxander  sadlhesbutHui  natloDs,^Ans, 
and  other  monsters.  Chap,  xxrii.  The  royal  estate  of  Prcster 
Juhn  (cbleflf  from  the  "  liCtter  "  of  Prenter  lohn,  with  something 
from  Hayton);  the  Old  Man  of  ttie  Mountain  (from  Odorfc). 
Chap.  xxvIlL  The  Valley  Periloui  (froai  OAoifc,  wftb  Inven- 
tions), ftrflowed  bya  quantity  of  Cabulous  geogrsidiy  of  m^nd 
aud  uaoartalnorlnn.  Chapa-xxix.  aadxxx.UimilarQolDbpotcli 
continued  (ihua  the  romance  of  Alexander,  the  letter  of  Prcster 
John,  PllnLan  fhbles,  etc.).  Chap.zxxL  Hm  return Jounoy  from 
Oatbay.cla.  (fromOdoitej,  The  epilogue. 

The  oldest  MS.  of  the  original  iitho  Bari  of  Aahbvn- 

haiu's  MS.  Llbri  xxiv.,  dated  1371,  but  nevertiMleH-Terr 
inaccurate  in  proper  names.  The  EogUah  Terahm  was 
made,  at  least  as  early  as  the  beginning  of  the  15th  cen- 
tury, from  a  French  MS.  de&etive  between  p.  86  1.  V  ( "And 
there")  of  HalliweH'a  edition  and  p.  62  1.  25  ("And  that 
Valey  "),  and  is  represented  in  this  state  by  nearly  every 
known  English  MS.  It  was  completed  and  reviaed  by  two 
independent  editon,  neither  of  them  later  tiiantbe  dnfe 
quarter  of  the  ISth  emtary.  One  of  these  revisions  to  rtp- 
resented  by  the  Britiah  MnseiunHS.  Egerton  198%  and  tba 
very  b^y  abbreviated  Bodleian  US.,  a  Mas.  116.  The 
other  is  represented  by  the  British  Masoom  MS.  Oottec 
Titus  C  xvi.  The  first  printed  edition  of  the  English  ver- 
sion is  apparently  the  undated  edition  of  Fmaon.  wbieh 
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WyiA^  'At  Vm6tf9  MtttibQ  of  llM8  Ktil  «lev«B  edttteu 
tMiavem5,«xces«tMt  «btfr  insert «  pw^rAplt  Mcwhiglr 
•bbnviated^MiatlM  Mviu»B  vcgwaMuied  by  Cotton  Tit«s 
C.  «v{.  S^iilattor  nfiuim  wai,  Adwwei^  YoUowad  in  iail 
by  the  eOitioiu  of  ITSS  and  I?37,  ftnd  ia,  i&  ValUlrtn'B  effi- 
titns,  the  text  dow  cumnt.  The  other  revisioD  MeiBB 
newr  to  'ba/n  lMen  prf  Qlie*!. 

fiblit  «dM  of  Vhe  foms  ofttto  Ek^A  veTiiott  MneoB- 
•DtMblT In fnwi  ^ftnMooMhMid ivUdiittatetiio  •ligiul 
««iric4BiMd««tont*ow:r<Btt^  Msder  brtteir  gluing 
ojtors  of  masution,  bat  the  form  uow  carrent  aswrta  in 
the  preface  that  It  ma  uade  hy  Uandevillelbiiaself,  and 
Chit  aSBctttioii  hMlieea  taken  on  tnist  by  aSwott  all  modern 
^MtttaEBs  of  EusHiAi  Rtenton.  ^Rve  wirdft  sf  the  tfHgiiial 
*^e'MiaBiB  Htit  Uvret  mis  m  Utla  ....  uaki  s  .  . 
)er«y)uli«ii««matit"  iMntinJslnMlst6d-H  If^*;}*)  tnuse" 
«MMit  "I  <had"  Instead  ef  "I  AotUA  ham,"  and  then 
(irtnther  of  fnndulout  iatent  «r  hy  the  ermr  of  a  cotiyiBt 
tiiinking  to  amply  an  accidental  ominton.)  Aie  words  wen 
added  "and  tnuunted  it  i^n  out  of  I^nsche  into  "Eng- 
^ssdhe.'"  'SohSn'borQ  and  Hatsmor  respectively  teem  to  have 
'beeb  the  AmtoAitm  ihtA  Iftie  CQirent  Latin  and  En^ish 
teMB-ckinM^peariljlybawl>eeniBade%y  Standee  hlm- 
iMK.  (Dt.-j^\^8«ltoMa!tMthe«ka6«f  uiQirt^^ 
rittts-wUeklwfaNdiiotnreredlii^  BrrtM  Uueata,  and 
be  hat  {proved  it  at  re|fa>da  the  Italian  vonion. 

The  tenaneaa,  the  Bimplicity,  and  the  qnaintoeasof'tbe 
fiugliahTeiBion,  together  with  tne  curiosity  (>f  the  felA^cfdt- 
tuttter,  HlB  always  niatre  It  a<JH^1T(A  rafting;  Imt  the 
title  "  father  of  Snglisfa  preae;"  HMeh  in  ttB'sMlAet-MUe 
■fcwfcdy  bdfliagad  to  Ktefc  -AlfiteditiMNtttettii  looan-wnM 
btwrtHMWiiftifted  to  WleklUfc. 

flee  e<2itmboRi'a  ttUbmmtiatifie  iEMWrMcMmyea  fibtrifte  ftMw- 
JMHArMOuiv  dM  Sir  JoSn  ^anievOa,  Breslu,  mOa  ntunera 
MUngtiMke  .^nu/vjrolwa,  I.  U.  {tp.  15«-6&;  leuen  br  £.  B.  Klcbol- 
fepn'tD  The  Aeadetny  of  IfoTember  IL,  lg76,  and  '^damuy  19, 1881 ; 
Vesela  "  Dm  VeiihUttilu  det  Italt^ndscheii  Verslob  'ddr  Kelstfbe- 
MdtrBlbuog  UaBderilke'ii  zar  taiuflateobea  "  ia  a  Feitidvifl,  4m 
■^tfrnmukm  m  Moera  tur  PeUr  Bdim  SOQ^dArtooi  iteaMnu  g^mArml 
•Dm  Xcftm-  'C»Q)»toN  d«  t/r^Str  SgmuuMim,  Bdbti,  1882,  aftid 
Ms  Mbeemlnc  "  BioMbfebMftUcbe  luntaMaetnqiM  aba  Man- 
«e?llle%  MsebeUhiaibimK,"  -in  VollmUler'a.AiMMintacte  -tbrtOy- 
I^VA^jdJK^r^'Aa^t^llot^pby-of  efflUdlis_and  tno^tl^g 

i,  es,  on 

  _  .   , .__  lunaer- 

Stood  to  betb  pi«ptii«tlOD-4)f  Vogbk  'ff'ivndh  and  EnKlMb),  Ad 
»(lnhalt^n^h,«Or«lie  SooHCt  de  l-Orlent  LaOa).  On  a 
ftapoh  Ltpldmire  and  otbor  works  attributed  to  IfandeVUleieee 
VmaienL^alTetMnfoii  du  movM  d^.  WA^m^jp^/tt^SH. 

MAK2>I,  a  Dative  state  in  tlie  Pattjab,  India,  lying 
tetween  sr  23'  45"  and '32*  4'  lat.,  and  between 
Y6°  40'  and  7r^22'  30^'  E.  W.  and  bounded  on  tbe 
and  E.  by  Kulla,  on  the  S.  hy  Suket,  tmd  on  tlie 
Tay  KingrA.  He  country  is  very  toountainous, 
'hemg  intersected  lu' two  .great  pflranoJ  ranges,  reaoh- 
11^  to  an  avenge  licigltt  of  irom  5000  to  7000  feet 
above  sea.  f  lie  vaU^'8  between  'tbe  hill  ranges  are 
very  fertQe,  aad  urudnce  all  tlte  otdinary  granis,  be- 
mdw  more  valuable  crops  of  nee,  maize,  sucar-cane, 
popny^  and  tobacco.  Salt  luines  contribute  alxml  one- 
ikoA  of  the^state  revenue.  Iron  ia  found  m. places, 
and  also  gold  m  small  quantitiea.  The  area -of  the  state 
IB  estiioated  at  about  1200  square  wiles,  and  a  census 
inlSSl  nvesthe  pugtulation  at  14*,017.  The  oh'ief,  a 
lUupiit  oy  casta,  eiu'o^'s  an  apjiroziiuate  i)Kutne  uf 
£36,500,  and  Uie  state  pa^-s  a  tnbute  to  tbe  Briti^ 
OoveromeDt  of  Xl0,000  ajear.  Standi  town,  tlie 
capital,  is  situated  on  tbe  Bi&s,  in  Si**  43''  N.  Isit.  and 
W^SS'  K.  lonH. 

MANDINCTOES,  otJierwise  known  as  WanOara- 
WA,  Maunkbs,  or  "Wjjrore  (the  last  jttrobaibly  their 
nfimildve  designation),  are  one  of  the  most  widely 
oSeCribated  and  im{>ortant  peoples  of  Western  Atnca 
to  tlie  nortlh  of  tlie  equato*-,  and  perhaps  form  the  best 
nprenntaUvea  of  tSic  N^cro  stock.  iSie  country  of 
Muding,  from  wUek  their  onliaa^  name  is  derived, 
ia  a  comAanUve];^  smaO  distnct  on  botli  banks  of  tlie 
Niger,  about  the  inkeraectioii  of  1^  M.  lat  witli  9**  E. 
long.  A  Slandinf^o  empire,  usually  called  atter  Mali, 
die  chief  town,  vrnioli  stood  on  the  bank  of  the  Niger  to 
the  north  of  Bur6,  was  founded  by  a  certain  prince  Ba- 
nmnBdaoa  or  Barauangole  ia  the  12th  oentury ;  and  its 
power  wasgraduiiUyntended  till,  inthenugn  of  Mansa 
Unia  (1311-31),  SoDgluu,  TimWoo,  and,  in  flwt, 


the  whole  of  the  Sudan  itttb  ihe  MaeMio&  lof  Qwntf 
(m  Hha  ^igm,  were  ttwewlesa  tberetk^b^intlAttifted. 
Tfmbueloe  fiailly  fiill  teto  the  tumib  of  tte  Artfln 
4UieM  but  MaUTemiititi«d«l<ni£nff>Mate  Mdte 
oafiiifial  -a  gKHfc  ocMttnercMal  oent»  till  4^  qtef^Ming  4IF 
tbe  16t3i  «en«tii^,  tt^n  'Ottar  A«tia,  j}rinoe  of  iSenii- 
hai,  oa|Amwd  tbe  ■<^.  Hie  Mali  &yai^  w»  « 
MoBammedan  one ;  tina,  lihetigb  -some  se^tioDS  of  ilW 
Mandingo race  ave stiHrn^ans,  tbe  gMat«-«]un]^iaK 
ar^t  auMonen  of  xbIub.  Of  "tM  'ptweat  <gTtR«- 
iog  and  ipdataons  <^  the  stMtbs  in  wfakh  vheir  m  'i;be 
■domiosait  «ldmetft  detailed  inft^at^n  dees  netwnst ; 
bfft  su<A  ttMounts  as  those  tif  Bwijaimu  Andensu 
{J&aty«9 10  JfusonAt,  tke-aipAai  o/lkt  9t^»Mm  Mm- 
■dihffoet.  New  York,^  1870)  Am  HMt  seM  ttf Itofe  me 
poraessedof  aM»DtiaeMMe«hm'ef  bai^KoMiHtiioi^ 
Aooording  to  Dr.  (^ittin,  th«  leading  «reas  of  ifak- 
•dingo  oooai)atioh  aw  the  eomftty  wsAered  Ae  'gywt 
faeadgtreams  of  the  Semegal  (tbe  FaleiBe,  the  BMig. 
«tc.),  tj)6  didtriot  to  tbe  stnAfa  of  itbe  i(wet  <tt)ttrw  « 
the  Gambia,  and  tbe  coast  re^Mi  of  S«bb  to  MMb 
■of  Sierm  Leewe.  ^he  MttMhagMs  aM  geneKlUv  tall 
«Hd  strongly  boik ;  black  in«om'ptotiOB,  aad  tra»h  and 
'ng>rin^feat'n«ft,4)«t-«kh  a  spvnted  «ud  intMillMffnal 
Kt^nesion.  ni<^«re«Matiin'ai(iem,  work  4n  ftm  and 
-gold,  weave  coVton  cloth,  twi  •eseeHmt  leaklNC,  and 
Yeguktly  «idtiviiite  «  ^OBAdoi-aitle  v  nieiy  of -onnia^oeh 
cotton,  tobaaeo,  Itola,  MiaCoes.  Their  di^-bisk  «a3M 
tirtniB  eft0&  wimda  SdOO  Ui  }0,X)90  inhiibhnitt,  ud 
vintages  and  hamlwiB  -ar«  <i^iddy  saatosMd  w«r  4Am 

Sesides  }*ar'k's  TravAt  (iu  w'hich  Iho  KtfilliDgOM  play  a 
pNutfiuetrt  pan)  -aee  Barth,  Ttiaeia  in  -OfiUnd  J^HeB,  ioA 
Dr.  L.  QuVnttn,  "£ttide  eAiBogr.  Airles^yifiHtM-le  Wni- 
A 16  Vise*,*  in  MI.  de    Ste.  A  VAifl-.,  Pmh,  Mt. 

MANBLA,  ft  dietnot  in  the  lAuef  comaHfiUMiefakto 
^the  Contnal  iWinoes.  lodU,  lyisg  between  22°  .14p 
.and-23°22' N.  tat.,  4MWl  between  80*  ttd  W  48'  E. 

ng.,  is  botfadedoii  the  N.£.  V  ilemb  «ta«a,  «n  the 
■S.mL  V  BiUtspur,  on  tbe&'W.  %Balaghat,  andOD  tW 
W.  bf  Scdni  and  JaJsalpui^  It  has  lan  area  of  471L9 
equave  cnlcs,  «Bd  tbe  beadtfuarters  are  at  ^£an2k 
town.  Tbe  district  oennsts  «!«  wild  highland  regioB, 
^brt^en  by  tbe  vttUeys  of  'numerous  riven  •and 
stveaAaA.  In  xhe  lower  valleys  ihere  is  afcundatfoe  idf 
rich  bbud:  cotton  .Soil,  while  in  tbe  less  &\'«red  valleffa 
m.  light  friable  soil  is  fowid.  Thfb  Nerbudda  tivm 
Sows  through  the  oebtre  of  <tbe  disOridt,  reeciviu  jtev- 
.eral  tributaries  which  take  their  rise  in  the  Maikal 
Sills,  a  roftge  densely  dothed  vftli  «Sl  tiffeaty  and 
fonuing  .part  of  tbe  &Gat  w-at^shed  between  £ast«m 
•and  'VSWeiti  XnAa.  The  It^cai  mountaw  is<Chaiu&d- 
adar,  abont  3400  feet  bigik.  Tieon  «ad  mM  beaste 
^abcmnd,  and  ibe  fmmrftt'ian  of  <<Math8  ttaaed  Iff  trtld 
animalki  is  iircater  in  Mandla  dian  in  -any  ^er 'Wtriet 
df  the  Caitral  Provinces. 

The  'cemw  <ff  1S7S  diMtctted  a  poimlAion  df  SV3,V18 
(males,  110,47»;  fentahsB,  10S,.'>K).  The  AoVighlA  or  hfil 
^Cribce  auuiber  more  strougly  in  Mtuidla  ttiaa  in  ans-vfther 
distriat  of  tlie  Ceutral  Provinubi),  tlie  Grouds  ^ing  alone 
returned  at  lt3;306.  ^tidla  to^*Q,wrth  a  pdpoMion  df 
4936,  is  the  fftlj  place  fn  tbe  ftiiitrirt  witlh  npwirds  of  SMO 
iDbabltairtB.  Of  the  total  MKta  0f  1710  wraaiw-ltiilea,  S86 
were  Mtbrued  .in  18^1  Ba  caltivMOd,  mid^asso  as  cndtfrabte, 
•In  the«ame.year^,431  acres  were  devoted -to  the  ppoduc- 
tiou  df  rice,  aad  75,196  to  w-beat,  while  other  /ood  gvuiaa 
occupied  11)0,063  acres.  li'ftresandBQgar'uanearepniduved 
tn  considerable  quantities.  The  maenificeift  lai  ftm^ta 
wh'ir'h  formerly  clotfaed  thelitgliliuids-of  thcfiltftritft  hKve 
stffl^red  graatDy  from  the  nomadic  'system  of  -cdhrh  ittrion 
ipcau^sed  byVtw  'hill  tribes,  who  dut-dMVn  -and  bcrrn  t'be 
wood  on  the  hill-aides,  and  sow  tbeir  crops  in  the  asbea. 
Of  law  yctffft,  iMHrevar,  iMaAtwe  'have  beett  taken  iiu  pre> 
vent  nirthdr'dHmBfre'totbefureeM.  Vhe  onHy  loi-al  nmira- 
fiuitnre  conststa  in  the  weaving  (jf  coarse  cotton  cloth.  The 
total  fiToss  revenDeofthc'distTMA  in  I8£FL  was  retamud  at 
£Sl,^t»8,  df  which  £SaS»  was-detived  from  bbe  land.  Th«e 
are  46  Government  and  added  scboolB.  The  coat  vf  offlcliAx 
and  police  was  £^396.  The  distriet  has  a  bad  leptrtaMaa 
fbr  fever. 
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MANDOLINE.  SeeLtrnt 

MANDRAKE,  Mandragora  q^icinarum,  L.,  of  the 
potato  family,  order  Solanaceoe,  is  a  native  of  Spain, 
Sicily,  Crete,  Cilicia,  Syria,  etc.,  and  North  Africa 
(Bentk  etHook.,  Gat.  PL,  ii.  p.  900 :  and  DC,  PhxL, 
ziiL  p.  466}.  It  has  a  short  stem  hearing  a  tuil  of 
OT«te  leaves,  with  a  thk^  fleshy  and  often  forked  root. 
The  flowers- an  solitary,  with  a  purple  hell-shaped 
oorolla.  The  fruit  is  a  fleshy  onu)«K»l(»ed  beny. 
The  mandrake  has  heen  long  known  for  its  poisonous 
properties  and  supposed  virtues.  It  acts  as  an  emetic, 
pur^tivo,  and  narcotic,  and  was  much  esteemed  in 
old  times;  hut,  except  in  Africa  and  the  East,  where 
it  is  used  as  a  narcotic  and  antispasmodic,  it  has  fallen; 
into  disrepute  (Pidtering's  Ckron.  HUt.  of  Plants,  p.' 
247).  _  In  andent  times,  according  to  Isidorua  and 
Scrapion,  it  was  used  as  a  narcotic  to  aimini^  sensibUity 
under  surgical  operations,  and  the  same  use  is  men- 
tioned hy  Kazwfnl,  L  297,  e.v.  *'Luff6h."  Shake- 
speare more  than  once  alludes  to  this  plant,  as  when 
Banqno  in  Macbeth  says — "Or  have  wo  eaten  of  the 
insane  root  that  takes  the  reason  ]jrisoner?  "  and  again 
in  AtUony  and  Cleopatra — "  Give  me  to  drink  man- 
dragora. The  notion  that  the  plant  bricked  when 
touched,  so  that  those  who  desired  to  pluck  it  up  had 
to  stop  their  ears  with  pitchy  is  alluded  to  in  Romeo 
and  Juliet — "And  shncks  like  mandrakes  torn  out  of 
the  earth,  that  living  mortals,  hearingtliem,  run  mad." 
The  mandrake,  oflen  growing  like  the  lower  limbs  of  a 
man,  was  supposed  to  have  other  virtues,  and  was 
much  used  for  love  philtres  (Diosc,  iv.  76),  while  the 
firuit  was  supposed,  and  in  the  East  is  still  supjKsed, 
tofiualitat«  pregnanCT  (Aug.,  C.  Faiat.,  zku.  56; 
compare  Gen.  xzx.  14.  where  Uie  Hebrew  OYl^'^  is 
undoubtedly  the  mandrake).  Like  the  mallow,  the 
mandrake  was  potent  in  all  kinds  of  enchantment  (see 
Maimonides  in  (Thwolson^  Sgabier,  ii  459,  and  the 
notes).  IHoscorides  identifies  it  with  xipxala,  the  root 
named  afler  the  enchantress  Circe.  To  it  appears  to 
apply  the  fable  of  the  magical  herb  Baaras,  which 
cured  demoniacs,  and  was  procured  at  great  risk  or  by 
the  death  of  a  dog  employed  to  drag  it  up,  in  Josephus 
IJi.J.,  vii.  6,  8  3).  ITie  German  name  of  the  plant 
(Alraune;  O-  H.  G.  Alrftna)  indicates  the  prophetic 
power  supposed  to  bo  in  little  images  (homunouli, 
Goldm&nuchcn,  Qalgenm&nnchen)  made  of  this  not 
which  were  cherished  as  oraclea  The  possession  of 
such  roots  was  thought  to  ensure  ^Bperity.  (See 
Dncange,  av.  "  Mandngora,"  and  Littre.) 

Oerard  In  1687  {Herbdtt,  ^  S80)  dennibea  the  male  ana 
female  mandrakes.  Dioseorldos  also  recoRnizes  two  Burli 
plants  apparently  corresponding  to  tho  spring  and  antnmn 
species  (M.  venutlU,  Bert.,  and  M,  offidnarum,  L.,  respectiTo- 
ly),  differing  as  he  says  in  the  color  of  the  foliage  and  sliape 
of  fruit.  He  allndee  to  the  "  ridicnloiu  tales  "  and  "  doUiah 
dxoames"  about  it  merely  to  scoat  them.  Be  notee  that 
4he  root  is  often  single,  or  with  two  to  many  branches. 
Even  in  his  day,  as  now,  the  root  of  the  wild  bryony  was 
trimmed  to  represent  the  human  form,  miscalled  mandnke, 
and  then  sold  as  such  to  the  ignorant. 

MANDRILL,  the  name  of  one  of  the  most  remark- 
able, at  all  events  in  outward  appeamiicc,  of  the  Ba- 
boons, Cynocephidm  nuiimon  or  niornion.  Tlie  gen- 
eral characters  of  the  genus  to  which  it  belongs  are 
given  in  the  article  Ap£,  vol.  ii.  p.  133.  The  word 
appears  to  have  been  first  introdtued  into  our  litera- 
ture in  a  work  published  in  1744  called  A  New  Voyage 
to  Guinea,  by  William  Smith,  who  in  an  account  of 
the  animals  of  Sierra  Leone  describee  one  "  called  by 
the  white  men  in  this  country  Mandrill,"  but  adds, 
"  why  it  is  BO  called  I  know  noL"'  Smith  ^ves  suf- 

1  "'Mandiilt'seerastoBifnlfVa  'man-Ukeape.'  the  word  'Drill' 
or  'Dril '  bavlog  been  ancitinil;  eniploj-ed  in  EuglaDd  to  denote 
an  Ape  or  Baboon.  Thus  ia  the  fifth  edition  ofaUmM'&'Olonto- 
grap6ia,  or  a  dictionary  interpreting  the  hard  words  of  whatsoever 
language  now  used  In  our  rvflned  English  tongue  .  .  .  reir  use- 
(bl  for  all  6uch  as  desire  to  understand  what  they  read,'  published 
(n  lAt>l,  I  find  '  Pril,  a  stonecutter's  tool  Wherewith  he  borea  little 
boles  in  marble,  etc.  Also  a  large  'ivergrowo  Ape  and  Baboon, 
9a  oaUed.'  'Drlll'isuaed  in  the  hame  lense  in  Qiarlton's  Ono- 


fidently  accurate  detuls  to  show  that  his  animal  is  not 
that  now  called  Mandrill,  but  the  Chimpanzee.  Bnffoe. 
however,  while  quoting  Smith's  description,  tranaferrea 
the  name  to  the  veiy  different  species  now  under  con- 
sideration, and  to  that  it  lus  heea  attadied  ever 


since. 


The  Baboons  generally  are  distJn^ished  from  other 
Monkeys  by  the  comjiarative  equality  of  the  length  6t 
their  limbs,  which  with  the  structure  of  the  vertelnt 
column  adapts  them  rather  for  quadrupedal  progm- 
sion  on  Uie  ground  than  for  climbing  among  the  branohes 
of  trees,  lliey  are  also  r^arkabie  for  the  great  sice 
of  their  face  and  jaws  as  compared  with  the  part  of  the 
skull  which  encloses  the  bnun.  The  Mandrill,  in  ad- 
dition to  these  characters,  is  distinguished  by  the  heavi- 
ness of  its  body,  stoutness  and  strength  of  its  limbs, 
and  exceeding  shortness  of  its  tail,  which  is  a  mere 
stump,  not  2  mches  long,  and  usually  carried  erect  It 
is,  moreover,  remarkable  for  the  prominence  of  ita 
now  ridges,  beneath  which  the  small  and  cloeely 
prozimated  eyes  are  deeply  sunk ;  the  immense  oie  or 
the  canine  teeth ;  the  great  development  of  a  pair  <^ 
oval  bony  pTominenoeB  on  the  maxillarv  bones  in  front 
of  the  orbits,  rising  on  each  side  of  the  median  line 
of  the  face,  and  covered  by  a  lon^tudinally-ribbed  na- 
ked skin ;  and  more  especially  for  the  extraordinarily 
vivid  coloring  of  some  parts  of  the  ^in. 

The  body  generally  is  covered  with  a  fuU  soft  coating 
of  hair  of  a  light  olive-brown  above  and  wlvery-giay 
beneath,  and  the  chin  is  fumislied  underneath  with  a 
small  pointed  yellow  beard.  Tlie  hair  of  the  forehead 
and  temples  is  directed  upwards  so  as  to  meet  in  a  point 
on  the  crown,  vhich  gives  the  head  a  trian^lar  %p- 
pearance.  ears  are  nakod  and  of  a  bluish-blauc 
color.  The  hands  and  feet  are  naked  and  black.  A 
lar^  space  around  the  greatly  developed  ischial  cal- 
losities, as  well  as  the  upper  partof  the  insides  of  the 
thighs,  is  naked  and  oi  a  crimson  color,  shading  off 
on  the  sides  to  lilac  or  blue,  which,  depending  not  upon 
pigment  but  upon  injection  of  the  superficial  blood- 
vessels, varies  m  intensity  according  to  the  condition 
of  the  animal — increasing  under  excitement,  fading 
during  sickness,  and  disajtpearing  after  death.  But  tt 
is  in  the  face  that  the  most  remaricaUo  disporiUon  of 
vi\*id  hues  occur,  more  resembling  those  of  a  Inilliaiidy 
colored  flower  than  what  might  be  expected  in  the  cu- 
taneous covering  of  a  mammul.  The  cheek  promi- 
ncnocs  are  of  an  intense  blue,  the  effect  of  whidi  is 
heightened  by  deeply  sunk  longitudinal  ^irrows  of  a 
darker  tint,  while  the  central  line  and  termination  of 
the  nose  are  a  bright  scarlet.  Notwithstanding  the 
beauty  of  these  colors  in  themselves,  the  whole  oom- 
bination,  with  the  form  and  expression  of  features, 
miite  justifies  Cuvier's  assertion  that  "il  scnutdiffidle 
dese  figurcr  un  cire  ])lus  hidcuz  que  Ic  Mandrill." 

It  is  only  to  fully  adult  males  that  this  deecripUon 
applies.  The  female  is  of  much  smaller  size,  and  of 
mure  slender  make ;  and,  though  the  general  tone  of 
the  hairy  parts  of  the  body  is  the  same,  the  promi- 
nences, furrows,  and  coloring  of  the  face  are  very  much 
less  marked.  Tlie  young  males  have  black  faces.  At 
the  age  of  three  the  blue  of  the  cheeks  begins  to  ap- 
]H!ar,  and  it  ia  not  until  they  are  about  fivC)  when  th^ 
cut  their  great  canine  teeth,  that  they  aoqnize  die 
characteristic  red  of  the  end  of  the  nose. 

The  Mandrills,  especially  the  old  males,  are  remaik- 
able  for  ihe  ferocity  of  their  dispo^tion,  as  wdl  as  for 
other  disagreeable  qualities,  which  are  fully  described 
in  Cuvier's  account  of  the  animal  in  La  Minagerie  du 
Museum  d' Histoire  NaturdU  (1801 ),  but  when  young 
they  can  easily  be  tamed.  lilce  Uie  rest  of  the  Ba* 
boons,  they  appear  to  be  rather  indiscriminate  eaters, 
feeding  upon  fruit,  roots,  reptiles,  insects,  soorpiona, 
etc,  and  inhabit  open  roclurgroundratherthan  forests. 
Not  much  is  known  of  the  Mandrill's  habits  in  the  wild, 

maHcon  Zotcon,  1668.  The  slDgular  etymology  of  the  word  (!▼*•> 
by  Buffi)nieem8lumllya|»iobaUeoae.''— Huzlay^JAM'«i<taotm 

Salwe,  p.  10.  U63. 
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st^  nor  of  the  exaet  limita  of  its  geographical  dis- 
tribution. The  Bpedmeiia  1»oiight  to  Europe  all  come 
from  the  wmi  cotst  of  tn^icaT  AJrica,  from  Guinea 
to  the  G&boon. 

An  allied  spedee,  the  Drill  {G/noeq)7uiltu  Irnco- 
pAtRu],  which  resembles  the  Mandnll  in  size,  general 
prdportiODS,  and  shortness  of  tail,  but  wants  tnebright 
eolorioK  of  the  face  which  makes  that  animal  so  re- 
markaQe,  inhabits  the  same  district.        (w.  H.  F. ) 

MANDURIA,  a  dtj  of  Italy  in  the  province  of 
Lecce,  22  miles  east  of  Taranto  on  the  road  to  Leoce, 
m  the  midst  of  a  vide  open  country.  It  had  7948 
inhabitants  at  the  census  of  1871,  is  the  seat  of  two 
^Uy  important  fiuTS,  and  contains  a  spacioas  palace 
of  the  Francavilla  family,  and  a  fine  old  church  with 
•unpanile  and  rose  window ;  but  the  main  interest  of 
the  place  attaches  to  the  ruins  of  the  ancient  city  in 
the  neighborhood.  The  whole  circuit  of  the  double 
Ene  of  ancient  walls,  built  of  larjce  rectangular  stones 
withont  mortar,  can  still  be  traced,  the  outer  wall  and 
ditch  measuring  23  feet  in  breadth,  and  the  inner  pas- 
sage with  the  inner  wall  about  50  feet.    At  Scegno, 

i'ust  outside  the  walls,  the  visitor  may  still  see  the 
onntain  of  Manduria,  the  level  of  which,  according 
to  Pliny,  it  was  imposuble  to  alter  by  any  drawing  out 
w  pouring  in  of  water. 

Ibndnrla  la  lint  mentioned  In  connection  witii  the  death 
«f  AzehidamiH,  king  of  Spazta,  who  perished  in  a  battle 
flnuht  under  its  waUt  In  338  b.o.  :  and  the  only  other  fiict 
of  unpoTtuice  in  ita  andent  annals  is  the  capture  by  Fa- 
Mub  Hazimos  in  309.  Though  omitted  from  Fliny's  list  of 
towns  in  this  region,  It'  appears  in  the  Tabula  Peutingeri- 
■na.  After  the  deatmotion  of  the  old  town  by  the  Saracens 
ttie  inhabitants  removed  to  the  present  site,  and  the  name 
Gtasalnnoiro,  which  they  at  first  ai^lied  to  the  new  settle- 
ment, wu  exchanged  by  Ferdinand  L  for  the  original 
Handoria. 

MANES.  This  term,  which  is  deariyeuphemisUo, 
■eaning  "goodies"  or  "good  fellows,  was  applied 
by  the  Romans  to  the  spints  of  the  departed.  As  in 
■U  nations  of  antiquity,  and  in  mtAiy  existing  savage 
tribes,  these  spirits  were  held  bv  them  in  great  awe 
and  veneration,  as  being  powerful  for  good  or  for  harm. 
The  doctrine,  whether  imported  from  the  Egyptian 
iheolojgy  or  of  Turanian  origin  through  the  Etruscan 
tomb-Duildeis,  is  closely  allied  to  that  of  the  Greek 
belief  in  the  existence  of  the  souls  of  heroes,  ancestors, 
and  generally  of  the  "mighty  dead,"  whom  they 
mSHei  Sai/iovet,  but,  of  course,  in  a  sense  widdy  differ- 
mt  from  onr  notion  of  danotu.  Thus  in  .^schylus 
the  nHrits  of  Agamemnon  uid  of  Darius  ue  invc^ed 
as  daifiovef,  and  m  the  Stgr^&mt  Women  (24)  they  are 
'  appealed  to  as  papintpot  jfitmot^  where  the  notion  of 
'  heavily  punishing ' '  seems  conveyed  by  the  compound 
epithet.  Generally,  the  doBmona  were  regarded  as 
hostile,  or  at  least  dangerous,  and  blood-offerings 
(ivoyw/iot)  were  made  to  them  to  propitiate  their  wrath, 
and  to  induce  them  to  send  aid  or  material  blessings 
from  the  realms  below.  The  idea  appears  to  have 
been  that  the  spirits  ranged  the  earth,  hungry  and 
foriom,  and  seekiuK  whom  they  might  devour.  Hence 
pestilenoes  and  sudden  deaths  were  attributed  to  them, 
ud  m  this  seme  they  came  to  be  retarded  as  the  ene- 
miei  cS  Che  living.  VicUms  were  given  to  them,  that 
they  might  not  themselves  make  victims  of  whomso- 
ever ihey  pleased.  Offerines  of  all  kinds  were  placed 
in  the  tomb  and  burnt  on  the  pyre,  and  the  rites  of 
boriaiwere,  with  the  lamentations  of  surviving  friends, 
Uiought  necessary  for  the  repose  of  theghost.  Hesiod, 
however,  in  a  remarkable  passage  ((^.  et  D.,  122), 
speaks  at  the  ialfiov€t  in  terms  more  allied  to  our  ideas 
or  "guardian  angels."  He  says  they  were  the  souls 
or  spuits  of  the  men  who  lived  in  the  golden  age,  and 
(hat  their  office  now  is  to  walk  the  earth  unseen,  and 
to  watoh  the  actions  and  condnot  of  man.  The  meui- 
ing  of  the  word  demon  is  very  obscure.  Some  connect 
it  widi  A/,  the  root  of  HHb^  Duaxut  ZHi{,  Jupiter,  eta, 
otbem  vUh  Mnw,  "to  allot,''  "to  distribute"  (Cor- 
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tins,  Or.  Etym.^  I  230),  whileothers,  with  Hato 
tylv»,  p.  898,  B),  have  supposed  that  ic^uuv,  "know- 
ing, IS  the  origmal  sense.  In  a  generu  way,  Atl/uw 
meant  a  man's  luck  or  fortune  in  life,  and  henoe 
&vada(/iuv  and  eiiatfiuv  are  common  phrases  ^r  "  un- 
fortunate" and  "prosperous." 

The  word  manes  seems  referable  to  an  old  a^ective, 
of  which  there  were  two  forms,  jnanw  and  manu», 
"good."  From  the  former  comes  tmmanM,  applied 
to  things  or  persons  of  formidable  size,  power,  oimen- 
sions,  etc,  and  so  "huge,"  "savage,"  or  in  any  sense 
"uncanny."  The  m6ming  is  mane,  "the  ^kkI  or 
lucky  time,"  because  there  was  an  old  proverb  (nesiod. 
Op.  et  £).,  678)  that  morning  was  the  best  time  for 
work.  It  is  generally  used  as  an  ablative,  mane  novo, 
etc.,  yet  Virgil  has  dum  mane  novum  {Georg.  iii. 
325).  Manut  is  found  in  the  old  Italian  ' dirinity 
Genita  Mana,  the  "good  mother,"  also  called  Mania 
and  Lantnda,  the  reputed  mother  of  the  Lares  or 
household  gods.  To  this  goddess  Pliny  tells  us  (iV! 
H.  xxix.  58)  the  Romans  offered  in  sacrifice  a  puppy- 
dog,  catuhu.  In  xxi.  11  he  says  that  chaplcta  used  to 
be  offered  to  the  manes,  and  in  zxxiii.  2  he  speaks  of 
men  di^ng  mines  to  get  wealth  m  <eds  manium,  in 
the  depths  where  the  spirita  reside. 

There  ean  be  no  doubt  that  food  offsrings  wen, 
according  to  a  widely  spread  superstition,  offered  to 
the  manes,  as  to  tho  Lar,  to  Hecate,  to  Trivia,  and  to 
other  infernal  powers.  Thus  Virgil  (who  is  fond  of 
the  use  of  tho  word)  8a>^  in  ^n.  iii.  63,  "aggeritur 
tumulo  tellua;  stant  Manibus  arso."  On  these  altars, 
he  adds,  goblets  of  milk  and  tho  blood  of  victims  were 
offered,  though  he  evidently  has  in  view  the  Greek 
rite  of  appeasing  the  dscmons.  Perhaps  there  were 
not  such  solemn  propitiatory  sacrifices  made  to  the 
manes  as  to  tho  Greek  iaiuovec.  But  all  nations  have 
reverenced  the  spirits  of  their  ancestors,  and  espeaalty 
those  nations  whjch  retun  strongly  pabiarehal  tradi- 
tion a  and  the  distinctions  of  caste. 

The  genius  was  a  kind  of  attetidant  on  the  Hving, 
the  sharer  of  his  fortunes,  and  perhaps  to  some  extent 
regulating  them,  from  birth  to  death.  To  indulge 
one's  genius  originally  meant  to  please  him  with  good 
cheer,  an  idea  that  lay  at  the  root  of  all  primitive 
notions  of  sacrifice.  Of  this  notion  there  is  no  Greek 
equivalent.  It  seems  more  nearly  idlied  to  the  super- 
stition of  a  "double"  or  "wraith,"  a  kind  of  alter 
ego  who  at  once  was,  and  was  notj  identical  with  the 
individual  person.    (SeeHor.,  EpUt.  il  2, 187.) 

Between  the  vianes  and  the  reoeived  idea  of  soith 
there  was  a  pretty  dose  analogy.  When  Virgil  says 
(jEh.  -n.  743),  "quisque  suos  patimnr  manes,"  he 
appears  to  mean  that  the  souls  of  all  receive  the 
reward  of  deeds  done  in  life.  There  was.  of  course, 
a  corresponding  idea  that  the  manes  could  be  ooi>jurcd 
up,  and  could  appear  as  ghosts.  Thus  Propertius 
{EL,  V.  7),  commencing  with  the  verse  "Sunt  aliquid 
manes,  letum  non  omnia  finit,"  describes  how  the 
ghost  of  bis  Cynthia  appeared  to  him  and  upbraided 
him  for  his  faithlessness.  See  also  Virg.,  jEn.  iv.  490 
and  V.  99.  Like  the  iat/iovtt,  they  were  also  supposed 
to  have  the  power  of  sending  dreams  (ibid.  vi.  897). 

In  Benulchral  insoipUons,  even  on  eariy  Christian 
tombs,  the  dedication  ms  manibvM  is  common,  showing 
the  strong  tendency  to  deify  which  prevailed  with  the 
Romans  under  the  empire. 

MANETHO.  Manetho  Sebennyta  (Mavi^uv,  Mav 
eOa,  MavtBiif,  Moveflwfl^  etc.,  t.e.,  Mai  en  Tkoth,  "be- 
loved byThoth"),  Egyptian  priest  and  annalist,  was 
a  native  of  Sebennytus  (Semmendd)  in  the  Delta. 
His  name  is  connected  by  Plutarch  with  the  reign  of 
Ptolemy  I.,  and  he  is  usually  stated  to  have  written 
under  Ptolemy  H.  Philadefphus,  thongh  the  only 
authority  fox  this  is  an  epistle  to  that  Icing  of  the 
I^udo-Manetho,  author  of  the  forged  Boeh  <^  Solku 
preserved  hf  Syncellns.  He  was  instmoted  m  Greek 
— so  Josephns  tells  us — and  the  three  books  of  his 
AiymrTfajcd  oomposed  in  that  language  opened  to 
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fiireiKwn:  the:  biattoiT  oi'  Hgypt  from  the  Qtythutali 
pWBod  dovawacdfl,  u  it  waA  Br^Ksved;  in.  «lw  reeotds, 
^  tbfi  priesta..  Uub&pgily  bbft  bwk  ».  qqk  knowo. 
gnly  fay  KHse  lietB  and  fia^iMnta  pnaameU  J«a«p&usi 
uii  iitfr  treatisA  Acmitiet  Apwttr  by  HusejMuft  in  Iu& 
C^ronicdj  and  fay  Syncellus.  Syutwlusi  uaed  tho  vwric: 
KHsebuie  (also,  knowa  to  ua  tbmjtuU  JteEoma  and 
tiiiQ  AnucuAA  venion')  ud.  the  kwt  caUahibhn,.  of 
^ffiftttffiiiL  Tluu  the  littk  diat  v&knom  ttf  Manetiu's' 
histQi;  b«»i»acliad  us  tbnwgh  m>  pinkms  of  txuaorip- 
ti>n-  and  cetianecripUon  veiy  un&vorablg  ta  tb»  con^ 
tonaniission  of  the  lista  of  IdngB  uid  dToaBties,  to 
vfaii^  Joaepbos  alone  adda  aay  considflraWe  narrative 
«gnKarpt&  lb  weam  indaed  tha4  our  authoritios  them- 
salT«6  used.  Twrying  and  partly  oorniint  receasions  of 
tjte  origjnsli  taxt,  tuid  Uut  dfiliberate  owrnptittBS  of 
tiko  MaoethoiuQ  tnditioa  were.  u>li  wanting-  appears 
&e«i  the.  exieteiute  of  the.  Book  of  SoOtia.  citm  b}' 
^nodius,  wUck  wa»  iindoubtedly  a.  spunous  work. 
TWi  Manatho,  himsolf  made  honest  use  liis  C^f  p- 
tMasoareos  is  gooerall^  recogaizad,  sines;  the  Egyptian, 
aoaumeDtft  hovo  awnkd  QOD&emation  of  joaasy 
though,  by  DO  meaos  all,  of  hi»  Stat^moate ;  bat  how 
fbe  ooBTUpb.  and  vaE^'ine  data  we  now  haye  should  be 
iscd,  or  whether  the.  li^gvptian  tiaditiou  caa  bfrsuda 
Um  wmiA  of  ft  raiLional:  eiirottoIiMy  of  tiie.  oldest  his- 
teriqal-penod,  is  doubtful  (see  voT  vil  p.  6^  «^]. 

Tha<  titles  of  seTe»l  otdler  books  ascribed  to  Hanetbo, 
imUh  a.  ixia»  of  aqoful  material  and  discvosion,  will  be 
firnnd.  along  with  tlie  best  edltjoa  of  t]io  frugmsniia  ia 
UOUer'B  FnmtnenUt  HiMorianum  Qnweor— ,  iL  5U-6I&  An 
exbuit  astroloxical  poom  called  ' A-trwAm^artKi  beats  the 
name  of'Manctho,  tmt  is  of  much  later  dbte  (last  edition 
bjr  Kbechlp,  Leipsio,  1838).  See  Boedth,  Manetho  «.  Sic 
itrndu^gnptrioAt,  1845;  Gataillunidv  in  fUtfilofiH:  (185S), 
and]  ifw.,  1869;  Laath»  MuttOut  mi  der  Turiner 

Khki^BrSapv"^*  1865;  Lioblcin,  4*0;  Chnm.  (1863)  and 
BtKAerehet  twr  ia  Chron,  Eg.,  1873 ;  and  is  K«aetal  the  books 
obj Egyptian  history  fuid  chronology,  iL.  ftiilcr  list  of  relsr 
tive  litorstnre  tS  given  by  Eta^lmsna,  BibL  ScripUtr.  Claas. 
(8th  ed.),  1.  507. 

MtAKEUHlD  (c.  1231-1266),  legent.  and  king  of  the 
Two  Sifiilies,  a  natural  son  of  the  empecor  Frederick 
n.  by  Biauca  Lanzia,  tlie  daughter  of  a  Lombard 
earl,  was  bom  in  Sicily  ahoul,  1231,  and  received  from 
his  father  the  title  of  prince  of  Taxentuw  in  1248. 
B'redcrick  IL  at  his  death  appoiobed  him  neeot  of 
die  Two  Sicilies  during  the  absenoe  of  his  brother 
CJonrad  IV.,  and  notwithstanding  the  hostility  of 
ItonocMit  I  v.,  and  the  revolt  of  many  nobtee  and 
towns  in  Apulia  at  the  instigation  of  that  pontiff,  he 
was  able  in  1252  to  hand  over  to  Conrad  an  undivided 
sovereignty.  On  the  death  of  the  latter  in  1254, 
Maofr^  was  once  more  called  to  the  regency  in  tite 
interests  of  his  infant  nephew  Coorodin,  and  by  his 
victory  over  the  Ibrces  of  Innocent  lY.  at  Foggia  on 
December  2d  of  that  year  was  able  to  establish  his 
authority  o«er  the  entire  kingdom.  When  in 
rumors  aad  reached  Sicily  of  tlie  deatli  of  Conradiu, 
Manfied,  yielding  to  tJie  solidtatious  of  lus  prelates, 
bwronsy  and  people,  allowed  himself  to  be  crowned  at 
Palermo  on.August  II.  Shortly  afterwards  envoys  ar- 
rived ftom  the  mother  of  Conradin  to  say  that  he  was  still 
^vot  aad  to  demand  the  crown  for  bun;  but  tliis  the 
hiiWyatEong  in  the  popularity  which  he  had  acquired  by 
bis  raav«  d^eaco  of  his  oountry,  by  his  pleasing  person, 
and  by  his  many  accomplishmeots,  declined  to  give, 
proaisiag  oaly  to  preseirvo  the  crown  for  his  nephew, 
and  feifihfu^  to  bequeath  it  to  him  on  his  own  death. 
£^iwnuiuoafaed  in  1259  by  Alexander  lY.,  Manfred 
sgsia  resorted  to  arms,  and  oveminDing  the  papal 
states*  waa,  made  maater  oi  Tuscany  by  the  battle  of 
HooUt  ApertQ  (September  4,  1260).  Now  at  the 
Meighlioi!nis>  power,,  he  was  anew  ezeomiuunicatDd  by 
Urbaa  TV.,  in  1261,  and  ia  1263  his  fur&itod  crown 
was  oJBfered  taChanset  ^wnfc  of  Aijuiwand  brother  of 
luouia  IX  of  Fiaooe.  Towards  the  wd  of  summer  ia 
1205,  ^ving  tfieiA  to  a  crusade  proslaimed  by  Urban, 
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CSharba  with  bift  amji  euWied  Piedount,  but  the  en- 
oouatei  with  the  SieUioaa  did.  m>t  take  pla«  until 
February,  1266^  at  Beneveato,,  when  Manfred,  filled 
with  despair  by  the  cowardly  flight  of  bia.  Apuiiaiuk 
spurred  iata  the  thinkeat!  of  the!  batdft,  md  fiiUi  covered 
wUh  wounds.  His  mujjad  bodgr  was  hastjiy  bnriad 
uado-  a  hei^  of  stones  aear  Uv>  l>isidee>  but  aflt^waidih 
at  the.  iastance  of  Po|^.  QWuikeat  1VZ»  wa*  dogged  out. 
and  liud  in  unconseGKated  ^nuBdaa  tha  fimturof  tha 
kingdoiiL^ 

lyiAlfFKEDONXAj  a  seaport  aad  oiff  of  Italy,  in 
the  provicooof  Fo^gia,  thftsceof  an  ai!chUshop»  and 
the  centre,  of  a  manbme  district,  lies.  22  milea  oorthr- 
eaat.of  Fo^gja,  with  which  it  is  oonnected  b^iailway. 
'Hie  siAuation,  en  tlie  shores  of  the  Gulf  of  SUnfitedo- 
nia  and  at  the  foot  of  MioaU  Garxaao^  in.  finely  sheU 
tered,  and  the  vegatatioa  of  tl^  oiptzict  i»  similar  to- 
that  of  Sieily^  A  castle  dating,  from  the  ISth  oentuzy 
protects  the.  pcMct,  and  thecitjf  ia  wnoneded  bf  vails 
and  teweia..  Xhe  principal  biiilduig  ia  tha  catbedraL 
Though  the  aaehorage  is  availahla  oalf  &r  anuil  ve*' 
scls,  a.  &iT  trade  is  eannad  on  in  tba  axpmt  of  Pun* 
Wliile  in  there  entaeed  in  ali  418  tohoU  with  a 
total  burden  of  20,346  tons,,  in  1S80  Uu  burden  of  tha 
463f  vess^  was  onlsr  10^832  tm&  Tbfl.pepulaUo»  of 
the  commune  in  1881  was  9401. 

Uwifiwdonla  is  bwtosiml  wpceawitstivieiet  Siptmtam, 
a  BooiAiii  mnoicipium  awd  coloaj  oSsotoa  mack,  wnioh  lar 
aibont  Xk  mjlos.  to  the  south.  The  uuii^nt.  ^ty  hftvin^ 
gfloatly  (leolined.  partly  owJos  the  ouhealthuMsa  of  ila 
sUmawm  aud  partly  to  the  djBsstsn  of  war,  UanCred  tnae* 
fwmd  its  ialiabitaate  to  ttift  preeanfi  aite  in  ISSU.  Vat  » 
time  ICaa&edoniafloairiaJked  gewtij,  hat  the  mvagesof  tb# 
Turka  ia  WHi  psoved  &tel  to  its  developntm.  The  aita 
of  Sipontnoi  U  ma^ed  by  tiie  awuMt  ahnvch.  of  SaMtib 
JUafiadiSiponbk 

MANGAIilA.  a  town  on  the  coast  of  the  Black  Sea, 
in  the  south  of  tno  Dolwudja,  at  the  head  of  a  distiriot 
in  the  aew  Iloumanian  previnoe  of  KwtaawljL  Ia  th* 
time  of  Gtenoeae  suMeoucy  tK»  Black  it  mas  a 
place  of  30,000  iniiabitantiB ;  and  ite  populaldoa  haoi 
again  risen  from  a  few  hundreds  to  upwards  of  tiro  thoo- 
saod.  Aceording  toithe  Corpus  Imfaiptiomum  Latt- 
nontm,  it  is  to  be  ideatified  with  the  anciaat  ThracUui 
city  of  Callatis  (or  Acervetis,  as  it  was  formariy  called)< 
— a  colony  of  Miletus  which  coaibiaued  to  be  a.  fhmaBh- 
iog  place  to  the  dose  of  the  Boman  period. 

MANGALOBifi.  the  admihiatrative  headqnartwa 
of  south  K^ara  district,  Hadraa,  ia  aituatad  on  tW 
Malabar  coast,  in  12"  51'  N.  U..  74"  52'  36"  £. 
long.,  with  a  population  in  1671  of  29,667.  The  town 
is  picturesque,  dean  and  prosperous-  The  nadve 
houses  are  laid  out  in  good  streets,  and  the  European 
quarter  is  vartioulariy  pleasant.  Maogahne  eleaxs  aad 
exports  aA  the  eoSee  of  Coorg,  ana  tradioe  direc^ 
with  Arabia  and  the  Peniaa  Gulf.  In  1875  360& 
ships  of  264,000  tons  entered.  The  exports  in  that, 
year  were  valued  at  £605,800,  and  the  imports  at 
£272,704.  There  is  a  Urge  native  Roman  Catholio 
population,  with  two  Kuropean  bishops,  sevoal 
churches,  and  a  oonvenL  The  Basfli  LnfliiiBui  au^ 
sion  has  its  headquarters  hare,  and  has  dotae  ntv^ 
good  in  teaching  tmdw,  eta  wood  cloth  ia  wovw  ad 
tihetr  csfeabliduifeent ;  1^  making  af  roof  tileai  printtb^ 
and  bookbinding  are  also  taught 

MANGANESB,  a  metallic  chemical  eloaent  {fsjwf 
bol  jVIn  ;  atonuo  weight  55)  widely  diffused  thioagaout 
the  mineral  kingdont,  beiog  an  almost  constant  oom- 
puiion  of  ferrous  oxide,  Vam&s.  and  magneeta  in  their 
native  carbonates  and  silicates.  Of  mangacces  min- 
erals proper — which  are  comparatively  scared— the  nook 
important  is  vyrolu»Uey  the  native  biaoxiib.  MnO. 
Tbis  is  a  black  ecyatalliae  or  orystaBiaed  soisd  wiui 
semi-metallic  lustre,  suffinantly  soft  to  nice  a  (tdadcli 
streak  onpaper;  iMrdnese,  2  to  2.& ;  speeSSo  ssairBlVf  4.& 
to  4.9.  It  is  knows  in  eommsroe  as  "  Ubok  eniae  of 
manganese"  or  ""manganeae,"  aad iaextensivaly  nae4 
foe  ttus  iodoabriMkextractioo  of  iMoriae  htm  «i«mlio 
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add.  Ito  Boik  CKteukve  beds  an  lEband  at  IbBenaa 
and  Elgersbiure,  Thuringia:  near  OMseo,  Nortli 
Heaw;  near  Mlhnscfa-lruiiaa,  Monvia;  and  in 
8^M>L  Alaoflt  all  pmAiaaie  is  oontaflnaatad  wkk 
mm  or  kaa  of  the  foUowing  **  maagaailas  " — ft^neral 
fbrmnla  Mii0yB^''O — ^whidi  besides  oec«r(  in  the  sane 
localteiee)  as  iiidepcadenfc  Biinenls : — bramtite,  Un/lb 
0¥  MnCXMnO;  manffcanU,  or  gicy  maoganeae  on, 
Md((\.H,0;  kmumatmite,  Mi^Ot  or  )llnO»2MnO; 
and  j^owuian,  a  coaapkx  miDenu,  tlM  eoniiMisitioa 
«f  whidi  xeDenuy  arozoximateB  to  4MniVB0+<zH|0, 
— the  R  baoe  diiecdv  Ba  or  but  ischidiiig  in  gea- 
«al  more  or  fasa  of  Oa,  Hlg^  and  Hn.  These  ores  are 
■ot  Bttlike  pyieituite  in  their  geaoal  appetunuKe,  bnt 
can  usually  be  easily  diatingiuhed  from  it  bv  their 
greatei  hardaeas  and  other  phyncal  prcqvertica.  C^usel^- 
allied  to  pailomelaa  are  tboee  earthy,  maimn,  er  mn- 
ibnn  auBsral  aiixtares  kiiowa  as  bog-manganese," 
'^eapreoTO  mannnese,"  "earthr  cobalt"  In  the  two 
hst-nam^  tlie  BO  is  chiefl];^  CaO  and  GoO  respec- 
tively. We  moat  here  mention  those  oniioas  forma- 
tioDs  known  as  "manganeae  nodules,"  which  were  so 
&e<|uent]{v  died^d  up'  by  the  "ChaJlenger"  expedi- 
tion, and  iritb  Whi(n,  it  seems,  large  areas  <rf'the 
ocean's  bed  are  thfekly  covered.  The  writer  fonnd  m 
one  of  these,  which  seemed  exceptional  rich  in 
manjnoeset  20.12  per  ocntb  of  buMxide  of  maogv 
Dcse  (&lly  oxidtxcdj,  OA  of  oxide  of  nickd,  0.25 
cobalt,  and  0.27  of  copper.— a  total  of  21.04  per  cent, 
of  the  psiloBielaaio  part,  wjt  reekoaing  the  CaO.MgO, 
«lft,  belongii»  to  it.  AH  the  manganeno  ores  named 
are  arailabie  for  the  manufacture  of  (^lormo,  and  in- 
deed are  so  used,  as  oomponeota  of  what  goes  in  the 
arts  as  "  nungaoeae." 

Tbe  IndiMtrial  ralae  of  a  "  manguiese  "  depends  oC  ooana, 
•n  itaactiulorvirtnalperceatageof bioosid*.  Acoovenieut 
method  for  its  detemiinatioa  was  worked  oat  by  Ftcaeniiu 
ud  Win.  on  the  basis  of  »  reactioo  tons  before diacovcrcd 
hj  Tamer.  Wttoi  KnOi  Is  bmoght  In  coatact  with  a^n*- 
ons  ssMinrie  mai.  oxalic  aoid%  it  is  reduced  to  UnO  (-ult) 
with  formatioa  of  carbonic  acid;  thus  HnOH-C^Hi-{- 
BiSOi  =  2I^-f  UnOSOs+SCOi.  It  is  easy  so  to  amuige 
matters  that  all  tbe  COk  leaTcs  the  apparatus  aud  aothioa 
else,  so  tbst  tbe  waijtht  ef  COt  Ii»med  identifies  itself 
with  the  loss  of  weight  suSbied  by  tk%  co-reagents;  and 
obviously  every  one  graauae  of  COs  formed  indicates 

^^  =  11  —  0.9986  gxammo  of  xeallfiiOs.  Adetarmina- 

tion  of  the  free  water  Oess  of  weight  suffered  by  tbe 
powdered  ore  at  120f  <X)  nost  aeeompany  tbe  ssH^y  to 
enable  one  to  compare  two  analyses  made  at  diflerent 
tlniea. 

For  the  making  of  manganese  iwcparations,  hif^h 
dass  pyr(dnute  is  the  moat  conrenieiit  luw  material. 

Metallic  manxanese  may  be  prepared  by  intimately 
mixing  H  witli  lump-black  aod  neating  the  mixture  to 
whiteness  in  aUast  furnace.  Bat  tine  rei^ulus  thm 
[^^ned  contains  a  large  pocentage  of  combined  car- 
bon. A  purer  metal  was  obtained  by  l>^ile,  who 
started  with  perfectly  pure  "red  oxide,"  MojO*.  and 
heated  it  along  with  a  proportion  of  sogar-chajcoal  in- 
sufficient for  CMnpleta  reduction  in  a  doable  crucible 
made  of  quicklime.  Tbe  unreduced  oxide  (MnO)  and 
part  of  the  time  fuse  together  into  a  Tiolet  slag,  from 
whidk  Uie  regnluB  is  easily  sepointed.  Bnmner's 
manganese  (omained  by  the  Tcdvetion  of  the  fluoride 
with  sodinm  in  a  day  emdUe)  is  not  msnginese  at  all, 
bat  a  silicide  of  the  metal. 

HnKO  Tamm,  who  ei\deaTored  to  work  out  a  process  for 
tbe  msDiifbctare  of  the  metal,  gives  the  foUowin);  process: 
—11  parts  of  good  pyrolusite  is  mixed  with  1  part  of  lamp- 
black moA  e  parts  of  a  flux  coonstiag  ef  20  parts  of  losd- 
ftee  bettle-glan,  7  parts  of  qoicklime,  and  7  of  fleor-qiar; 
and  the  mixture  is  atrosgly  heated,  in  a  graphite  cmciblo 
coaled  over  wiUi  a  mixtare  ef  3  parts  of  ^vphite  and  1 
part  of  clay,  t»y  means  of  a  blast-fninace.  .'twere  is  formed 
a  regalus  covered  bya  green  silicious  slag  coutaiaiog  murh 
protoxide  of  manganese.  Tho  "  raw  "  manganese  thus  pro- 
deced  is  eontamioated  with  absot  I  per  cent,  each  of  irosi, 
eWeaa,  and  cariMas  ani  tneas  of  sulphur,  pho^hero^  eal- 


eiBm^aad  ataat/ahnk  The  green  dM  in  snbesqaiMitepa- 
tatisns  ia  sabstttnted  tow  part  «f  the  w^its  flux.  The  taw 
metal,  whca  le-foaod  with  about  oM-thii4  ef  Kb  w«l|^t  ef 
manganous  carbonate.  yioMed  aiegalae  which  centaioed 
99.0  per  cent  of  the  metal,— the  xeniainiog  ^  per  cent. 
eoasMtag  of  caiboo,  sUleoa,  and  Ima. 

Manganese  metal  is  ^n^,  Yika  cast  iron  (Devi[le[s 
had  a  reddish  hue  Ilka  hsmnth) ;  its  utecifio  gravity  is 
about  8;  it  is  hard  and  brittle,  and  about  as  difficult 
to  fuse  as  wrought  iron.  It  x^ily  tarauhea  In  ordi- 
nary av;  even  pure  water,  and  miu:h  more  dilute  add, 
attack  it  irith  evolution  of  hydrogen  and  formation  of 
manganous  (MaO)  l^draie  or  salt.  It  is  worth  stating 
that  oeitha  MnO  nor  HnCU  is  redudble  at  a  red  heat 
by  hydrogen  gas ;  yet  Bunaen  succeeded  in  obtaining 
metallic  manganese  bjr  the  electrolysisof  aconcentrated 
solution  of  the  chlonde,  using  a  strong  cucreot  and  a 
native  ekctrode  of  veiy  small  area. 

Oxidei. — Pure  peroxide  can  be  obtained  artificially 
by  keeping  the  pare  oitoOe  at  200°  C  But  really  pure 
mtrate  is  hard  to  procure.  Perhaps  tbe  only  method 
for  obtwning  a  KsIIy  puxc  pr^tarstion  is  Volhud's: 
10  grammes  of ''pure  (iron-  aad  cobalt-free)  manga- 
nous sulphate  is  (Ussolved  in  half  a  litre  oC  water  mid 
100  cm.  of  nitrio  acid  of  1.2  specific  gravity;  the  so* 
Intioa  is  heated  to  boiUng,  and  strong  solntion  of  per- 
manganate of  potash  added  until  the  H°0  is  nea^ 
but  not  quite  down«uid  the  mixture  kept  for  a  while 
on  a  waterbath.  The  predpitate  of  binozide  formed 
(according  to  eouation  Mn,Or-f  3MnO=5MnOs)  is 
washed,  first  witn  dilute  nitric  add,  then  with  wfUer, 
and  dried  (when  it  retains  some  combined  water). 

When  binoxide  af  manganese  is  heated  to  ledmse — in 
vacnom,  air,  oxygui.  Bitngesi — ib  kwcs  oargsn  with  for^ 
mationof  loweroxides,  Th& pheMemeueawaa iBTsatigated 
hj  W.  Dittmar,  who  found  that,  when  tbe  binoxide  Is 
heated  in  a  etmstaatly  renewed  atmosphera,  the  result,  fox 
a  K>ve&  icmpenikora,  depends  only  «b  the  partial  teouion 
of  the  oxygen  in  that  atmsnhece.  Pare  (beown-«d) 
MntOt  nnains  when  this  tendwa  is  less^  while  (blaek) 
UniOiTwnaiaawhea  tfa*  tsnBionl»gieatarthaa»cert^n 
limit  valaa  p.  I>  DitCmar^  szpesiments  (wliich  were  all 
made  ak  a  toapsntan  aoBHrwhat  ahove  tka  melting  point 
ti  ateriiag  silver),  th«  valoe  p  was  fiattnd  to  Ue  close  to  26 
en.  •!  sieroaiy.  An  eiaat  detenaiBatioo  of  this  criCicBl 
point  was  not  possibly  beoaose  the  tempeiatore  was  not 
perfectly  constant,  and  an  inoeasa  in  temperatweie  oqsiv- 
alcnt  to  a  diminution  in  the  partial  t«nsion  of  tlie  oxygen. 
Hence,  supposing  the  oxide  MmOi  to  be  heiUed,  s^y  in 
vacaum  BDd  within  adoaamiatataB,  it  will  give  off  oxygen 
at  any  tempentura  ywntar  than  a  certain  minimum  U, 
and  at  any  temperatute  t%+  M  the  gas-evolution  will  come 
to  a  stop  89  soon  as  the  tension  of  the  gaa  has  come  up  to 
tho  critical  value  p  corresponding  to  this  tir\-^t,--p  increas- 
ing with  M. 

The  protoxide,  MnO,  is  most  readily  obtained  by 
heating  any  higher  oxide  to  rednesa  in  a  current  ca 
hydrogen  gas,  as  a  dull  green  powder  which  gets  read- 
ily discolored  by  oxidation  in  ordinary  air.  lb  is  not 
acted  on  by  water,  bat  readily  dissulvea  in  aqueous 
adds,  with  formatioo  of  aaaagaDOua  salts. 

The  mlphatey  MnSO^  is  prepared  by  making*  mw 
laiite  mto  a  paste  with  ooncentrated  soli^urio 
that  heating  ia  a  cmaWe  to  ddl  redness  until  va^ra 
of  tbe  add  cease  to  come  off.  Tbe  ferric  and  aluminio 
sulphates  (originally  present)  are  now,  at  least  aaostly, 
deoompoeed  and  reduced  to  insoluble  baaio  salts,  so 
that  the  reddoe  when  treated  with  water  and  filtered 
raaj  yield  a  solution  free  these  impmtities,  aad,  of 
course,  c£  baryta^ 

Should  any  iron  or  slumins  be  left  It  is  easily  eliminated 
by  digestion  with  a  little  earbonateof  manganese  Cprcpsred 
from  a  small  portion  of  the  sohition  by  preeipitatiou  with 
caiboMte  of  flbda)  a«d  fllftratien.  Cobalt  and  nickel,  if 
present,  can  be  nsnoiTed  bj  ftaetimial  precipitation  witk 
sulphide  of  sodinm  (or  HiS  in  the  presence  of  HnCOi?) ; 
tho  Mack  sulphide  of  Co  or  Jfi  comes  down  first,  the  (flesh- 
colored)  iSnS  afterwards.  But  lime,magno8ia,and  alkalies 
(which  are  frequently  present)  are  very  dtfSonIt  to  get  rid 
of.  Compare  the  seotioB  en  binoxide.  The  salt,  according 
tetta  tsmperaturaat  wUchtteryatBlUasartakasiipTarl 
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•r  4  or  even  3  or  1  HtO.  Cryatilllsed  solpliate  of  manga- 
aoid  geuenlly  exhibita  a  rcwe-red  tint ;  bat  thit  li  owing 
to  the  mraaenoe  of  a  trace  of  manganio  aalt  (if  not  to  cobalt 
«lt).  The  pare  salt  ia  oolorleaa. 

The  ddor^t  MnCl»— The  erode  chloride  contained 
in  the  preparation  of  chlorine  from  the  binoxide  and 
muriatic  acid  is  purified  by  methods  analogous  to  those 
explained  for  the  sulphate.  This  (very  soluble)  salt 
ciTstallizes  at  15°-2Cr  C,  with  4H.0.  To  obtain  real 
MnCl,,  the  salt  must  be  aehydratea  in  a  oniientof  dry 
hydro<uiloric  acid  eas. 

The  carbonate,  MnCOa,  is  obtained  by  precipitatinK 
the  solution  of  we  sulpoate  or  chloride  by  excess  of 
carbonate  of  soda  on  boning.  It  is  a  white  pieoipitate, 
Bolnble  in  8000  parts  of  water,  which,  when'  dned  in 
the  air,  geta  slightly  oxidized  with  disooloration. 

Far  more  oxidizable  is  the  hydrate^  Mn(OH)i,  as 
obtained  by  precipitation  of  mannihous  soludon  by 
oanstlo  alkf^es.  In  the  presence  of  an  excess  of  alkali 
or  oUier  strong  soluble  base  (such  as  Itme,  for  instance) 
the  oxidation  progresses  very  rapidly,  with  formation, 
ultimately,  'of  a  olaok  mangaiiite  MnOj.RO  {e.g., 
MnOi.GaO).  This  is  .  the.  rationale  of  the  famous 
"WeldoD  Process"  |br  the  recovery  of  the  "manga- 
nese "  from  chlorine  hquors  (see  BLEACHiNa  Powder). 
A  mixed  solution  of  chloride  of  manganese  and  sal- 
ammoniao,  when  mixed  with  ammoma,  gives  no  pre- 
cipitate ;  but  the  alkaline  liquor  readily  ateorbs  oxygon 
from  the  atmosphere  with  formation  of  a  brown  pre- 
cipitate of  a  higher  oxide.  If,  immediately  afler  audi- 
tion of  the  ammonia,  the  exoess  of  volatile  alkali  is 
ohased  awi^  by  bt^ing,  the  resulting  (neutral  or  slightly 
acid)  Hqoor  remains  clear,  even  in  air.  Hereupon  is 
founded  a  method  for  the  separation  of  feirio  iron  and 
ahunina  from  manguiese. 

JCwgwria  aaUa,  Im^  nita  of  UntOi,  are  produced  only 
under  very  special  conditioss.  Solutloos  containing  tbo 
iolphate  and  apbosphate  respectively  are  obtained  by  heat- 
ing finely  divided  pytolosite  with  strong  anlphoric  or  phos- 
plunlo  ooid.  Botii  products  dissolve  in  water  with  foima- 
noD  ot  Intensely  purple  solutions,  which,  however,  are  very 
nnstable,  showing  a  great  tendency  to  inaa  into  the  man- 

gtDons  condition.  Any  manganic  salt  when  boiled  with 
ydiochloric  acid  ^ves  niaoganoos  salt  with  evolotion  of 
ehlorine.  This  tendency  separates  them  shatply  Irom  the 
oone^Mmding  componnds  of  iron. 

Mdnganate$  and  Tjermanj^anates  (compounds  with 
bases  of  the  hypothetical  oxides  Mnd  and  MnjOi). — 
The.  most  important  of  these  is  the  numganate  of 
poituh,  KiMnOt-  Four  parts  of  very  fineW  divided 
mnoxide  w  manganese  and  3k  parts  of  dilorats  of 
potash  are  evi^roroted  to  dryness  with  the  BoluUon  of 
5  puts  of  caustic  potash,  and  the  reaidne  ignited  (not 
fiued)  in  platinum  oniciblea  until  all  the  chlorate  is 
deocnnpoeed.  The  intensely  green  mass,  containing 
large  excess  of  caustic  alkali,  dissolves  in  water  into  an 
intensely  green  solntion  from  which  crystals  of  the  salt 
KiMnOi  can  be  obtained  \  but  when  tlie  alkali  is  neu- 
tralized by  an  ooid,  the  hquor  turns  intensely  purple 
with  formation  of  permanganate  and  a  predpitate  of 
alkaliferous  binoxide:  2K,MnO.+2H,0=2KMnO. 
+2KHO+2H  and  2H+K^nO«— H,0+K,MnO,. 
The  purple  solution  when  alkalinised  with  potash  con- 
taminated with  oiganu)  matter  reassameB  its  original 
green  color  (whence  its  old  name  of  "ohamteleon  min- 
erale").  For  the  preparation  of  pmnanganate  of 
potash  it  is  best  to  pass  ehlorine  into  the  green  solu- 
tion, when  the  whole  of  the  manganese  assumes  the 
permanganate  form:  KiMnO.+Cl^Ka+KMnO.. 
From  the  purple  liquid  crystals  of  permanganate  are 
easily  obtained  by  evaporation.    The  crystals  (long 

Srisms)  are  isomorphous'  with  perchlorate  of  potash, 
XlOf.  They  are  soluble  in  16  parts  of  cold  and  far 
less  of  hot  water.  Theyare  almost  black,  and  endowed 
withapeculiargreenishorblwshmetalliolustre.  Their 
powder  is  red.  Their  aqueous  solution  is  most  in- 
tensely pnrploj  one  milligramme  of  the  salt  nving  a 
peroeptn^  eaot  to  a  wnue  litre  and  more  m  water. 


On  addition  of  acid  the  Bolotion,  Uiiough  libwation  of 
MeuOt,  becomes  pink. 

Of  all  wet-way  reagents,  manganates  and  permongi^ 
nates  are  the*most  powerfid  oziouaing  agents,  espedail/ 
when  they  are  employed  in  ooty'unction  with  free  alkah, 
or  (the  peimangaiiates)  along  with  free  mineral  add. 
By  one  or  the  other  of  the  two  combinations  most  oxi- 
dizable inorganic  and  fdmost  all  organic  sabstances  are 
promptiy  oxidized.  Henoe  both  manganates  and  per- 
manj^mates  are  extensively  employed  as  disinfectants, 
and,  in  chemical  laboratories,  as  oxidizing  agenta  For 
the  former  purpose  impure  forma  of  the  soda  salts  are 
generally  used,  while  pure  permanganate  of  pota&h, 
nowadays,  is  endnnvely  employed  finr  edentific  or 
analytiad  laboratory  work. 

The  jiltlmate  fiite  of  the  reagent  depends  on  whether 
alkali  or  acid  was  used  as  an  anxiliary  agent.  In  the 
former  case  the  salt  passes  ioocessivelr  into  (green)  maugsr- 
nate  and  (Insolnble  brown)  hyd rated  Unozide  of  manga- 
nese,— thie»4eventh8  of  the  oxygen  In  the  MmOi  being 
utilized.  In  the  presence  of  free  acid  (sulphuric  works 
best)  the  UuiOt  loses  five-sevenths  of  ite  oxygen  with  for- 
mation of  a  coiorlMi  solntion  of  manganons  (MnO)  salt. 
Hence,  supposing  sooh  a  change  to  taJte  place  pnnnptly. 
and  Che  reagent  be  added  gradoally,  the  exact  point  m 
completed  oxidation  is  reaohed^wben  the  liquid,  by  the  ad- 
dition of  another  drop  of  the  permanganate,  assumes  a 
pennanent  pink  color.  This  is  the  principle  of  a  number 
of  processes  for  the  determination  of  certain  reducinf 
agents  hyr  means  of  a  standard  solution  of  permanganate. 

Analj/ria. — A  manganifurous  lubstanoe  when  fused  iip 
wi^  carbonate  of  soda  on  platinum  in  the  presence  of  air 
yields  a  green  mass  (manganate),  tlie  color  being  more  dis- 
tinct after  cooling.  Uan^nese  oxides,  when  flised  up  with 
a  borax  bead  In  the  oxidising  flame,  impart  to  It  an  Intense 
amethyst  color,  which  disappears  in  the  reducing  flam& 
To  detuct  manganoso  in  a  solution  of  mineral  salts,  we  flist 
eliminate  what  can  be  precipitated  by  sulpliuretted  hydio- 
gen  in  the  presence  of  mineral  acid.  In  the  filtrate  tiie 
mm  (If  proeent)  Is  oxidized  by  boiling  with  a  grannie  of 
chlorate  of  potrab,  and  the  ferric  oxide  precipitated  along 
with  the  alamina  by  addition  of  sal-ammoniac  and  excess 
of  ammonia,  and  boiling  off  the  free  volatile  alkali.  From 
the  filtrate  the  manganese  is  precipitated  by  sulphide  of 
Bibmoniom,  as  a  sulphide  which,  when  pure,  exhibits  a 
delicate  flesh-red  color  but  is  readily  discolored,  by  oxida- 
tion, when  in  contact  with  the  air.  Cobalt,  nickel,  and 
sine,  If  present,  go  down  with  the  manganose,  but  can  be 
eliminated  by  treatment  of  the  washed  sulphides  with 
aoetic  acid,  which  dissolves  the  manganese  only.  ( W.  D.) 

MANGEL  WURZEL  See  AoBicuLTcnus,  toL  L 

p.  327. 

MANGO.  The  mango-tree  {Sfang^era  indica^L., 
natural  order  Anacardiacce  or  TenoinUiacem)  is  a 
native  of  tropical  Aoa,  but  during  the  last  hundred 
years  has  been  extennvely  cultivated  in  the  tropical 
and  subtropical  regions  of  the  New  as  well  as  the  Old 
World.  It  grows  rapidly  to  a  hdght  of  30  to  40  feet,  and 
its  dense,  spreading,  and  glossy  foliage  would  secure  its 
cultivation  for  the  sake  of  its  shade  and  beauty  alone. 
Its  fruit,  a  drupe,  though  in  the  wild  variety  (not  to 
be  oonfiised  with  that  of  Spondia*  martfftfera,  Pers., 
belonging  to  the  same  order,  also  called  wud  mango  in 
India)  strin^^  and  sour  from  its  containing  much  gallic 
acid,  and  with  a  disagreeable  flavor  of  turpentine,  has 
become  sweet  and  lusdous  through  culture  and  selec- 
tion, to  which  we  owe  many  varieties,  differing  not 
only  in  flavor  but  also  in  size,  from  that  of  a  plum  to 
that  of  an  apple,  When  tmripe,  they  are  used  to  make 
pickles,  tarts,  and  preserves ;  npe  thejr  form  a  whole- 
some and  r&ey  agreeable  dessert.  In  times  of  scardty, 
the  kernels  euso  are  eaten.  Not  only  the  flesh  and 
kernel  of  the  fruit,  but  also  the  bark  and  resin  are  of 
some  medicinal  value ;  and  the  timber,  although  soft 
and  liable  to  decay,  serves  for  common  purposes,  and, 
mixed  with  sandalwood,  is  employed  in  cremation  by 
the  Hindus.  It  is  usually  propagated  by  grafts,  or  by 
layering  or  inarching,  rather  than  by  seed.  See 
Kuiy's  Us^MPlantM  of  India. 

aiANGOsTEEN.  Qamia  Mangoitaaa^  is  & 
tree  behm^jig  to  the  gamboge  <n:der  [C^maeeiB  or 
GiUtifeniB),  It  is  a  native  of  tlie  Hdnooa  lalandB* 
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but  has  been  introdnoed  into  the  other  islands  of  the 
eastern  srohipelago.  Ceylon,  snd  southern  Asia,  and 
even  the  Antdles,  thoush  not  wiUiout  difficulty.  It 
grows  about  20  feet  high,  and  is  somewhat  fir-like  in 
general  fonn,  but  the  leaves  are  lane,  oval,  .entire, 
ooriaoeouB,  and  listening.  Its  fruit,  the  much-valued 
man^oeteen,  is  about  the  uze  and  shape  of  an  orange, 
and  18  somewhat  similarly  partitioned,  but  is  of  a 
reddish-brown  to  cbestnut  color.  Its  thick  rind  ^elds 
a  veiy  astrineent  Juice^oh  in  tannin,  and  containing 
a  gamboge-like  resu.  The  soft  and  juicy  pulp  is  snow- 
white  or  rose-oolored,  and  of  exceedingly  deltdons  and 
subtle  flavor  and  perfume.  Being  perfectly  whole- 
some, it  may  be  eaten  freely,  ana  administered  in 
fever.  0.  purpurea  is  known  in  India  as  mate  man- 
gosteen,  and  EmbryopterU  glutinifera,  an  ebenaceous 
tree,  as  wild  mangosteen.  See  Drury's  Us^vl  Plants 
of  India. 

MANGROVE.  The  remarkable  "mangrove  for- 
ests" which  fringe  tidal  estuaries,  overran  salt 
marelte&  and  line  muddy  coasts  in  the  tropics  of  both 
Old  and  Nciv  Worlds,  are  composed  of  trees  and 
shrubs  belonging  to  the  Rhizophoraoeet^  a  small  order 
of  calydfloral  exogens,  mixed,  however,  with  the 
"  white  mangrove,'  Avieennia,  a  Terbenaceous  plant. 
Their  tmnka  and  branches  constaotly  emit  adventitious 
roots,  which,  descending  in  arched  fiishion,  strike  at 
some  distance  from  the  parent  stem,  and  send  up  new 
trunks,  the  forest  thus  spreading  like  a  banyan  grove. 
The  roots  and  stems  afford  lodgment  and  shelter  to 
innumerable  bivalves,  crabs,  and  other  marine  animals, 
while  the  branches  are  inhabited  by  aquatic  birds.  A 
further  advantage  in  dispersal,  very  characteristic  of 
the  ordcTj  is  afforded  Uie  seeds,  which  have  a  strik- 
ing peculiarity  of  germinadon.  While  the  fruit  is  still 
atUched  to  the  parent  branch,  the  long  radido  emerges 
from  the  seed  and  descends  rapidly  towards  the  mud, 
whore  it  may  even  establish  itself  before  falling  off. 
Owing  to  its  clubbed  shape,  t^is  is  always  in  the  right 
poation,  the  plumule  then  making  its  appearance. 
The  wood  of  some  species  is  hard  and  durable,  and  the 
astringent  bark  is  employed  in  tanning.  The  &ait  of 
the  oommon  mangrove  Rhizophora  Mangh^  ^v,^ 
sweet  and  wholesome,  and  yields  a  light  wine,  see 
Treatury  nf  Botany^  and  lindlcy's  Vegetable  King- 
dom. 

HANICH^USM.  At  the  dtm  of  the  3d  century 
three  gni^  roligioua  ignrtems  atood  opposed  to  one 
another  in  western  Asia  and  the  south  of  Europe ; 
these  were  Nco-Ptatonism,  Catholicism,  and  Manicnsa- 
ism.  All  three  may  be  dearibed  as  the  final  results 
reached,  after  a  history  of  more  than  a  thousand  years, 
by  the  religious  development  of  the  dvilized  nations 
stretching  trom  Perua  to  Italy.  Each  had  put  off  the 
national  and  particular  character  of  the  ancient  re- 
ligions, and  had  become  a  world-religion,  with  oniver- 
salizing  tendencies,  and  with  demands  which  in  their 
effect  Unnsformed  the  whole  of  human  hfe^  both  public 
and  private.  The  place  of  national  worship  was  taken 
hf  a  system  which  not  only  wmed  at  being  a  philosophy 
of  God,  the  wortd,  and  faistoiT^  bat  at  the  same  tune 
emlnaced  a  definite  oode  of  etoios  and  a  religious  ritual 
In  point  of  form,  then,  the  three  religions  were  like 
each  other,  as  they  also  were  in  this,  that  each  had  ap- 
propriated elements  of  older  and  widely  different  relig- 
ions. Their  mutual  resemblance  becomes  still  further 
apparent  when  we  obsore  that  in  all  three  the  ideas 
01  revelation,  redemption,  asoetio  virtue,  and  im- 
mortality come  into  the  foTC«roand.  Neo-Flatonism, 
however,  was  the  spiritualized  religion  of  nature, 
Greek  polytheism  transfigured  and  developed  into  Pan- 
theism through  Orientu  influences  and  philosophical 
speculations ;  CathoUdsm  was  the  monotheisUc  univer- 
sal religion,  based  upon  the  Okt  Testameut  and  the  Gos- 
pel, but  built  ap  with  the  resources  HeDenic  speoula- 
lioD  and  ethics;  Manicheism  was  the  dualtstio  and 
universal  religion,  founded  on  ChtdduBm,  but  charged 
with  Christian,  Parsio,  and  perhaps  Boddhistic  ide«B. 


In  Manichieism  the  HoUenio  elemrat  was  wanting,  in 
Catholidsm  the  Chaldteo-Persian.  These  three  uni- 
versal religions  were  developed  in  the  course  of  two 
centuries  Tc  50;-250_  A.i>.),  Catholicism  being  the 
earliest  and  Manichseism  the  latest  creation.  To  both 
of  these,  however,  Nco-Platonism  was  from  the  outset 
inferior,  because  it  did  not  possess  a  founder,  and  ^n- 
sequently  did  not  develop  elemental  force,  but  retained 
the  character  of  an  artificial  creation.  Attempts  were 
made  to  invent  a  founder  for  'i\  but  these,  of  oourae, 
entirely  failed.  Catholicism,  again,  appearB  as  superior 
to  M  wicheeism,  even  if  we  do  not  look  at  the  contents 
of  the  two  religions,  because  it  honored  its  founder, 
not  only  as  a  bwirer  of  revelation,  but  as  Redeemer  in 
His  own  person,  and  as  the  Son  oi  God.  The  struggle 
of  Catholicism  with  Neo-Platonism  had  been  alr«iav 
decided  by  about  the  middle  of  the  4t}i  century,  though 
the  latter  maintained  itself  in  the  Greek  empire  lor 
nearly  two  centuries  longer.  In  its  contest  with  Mani- 
chsciam,  the  Catholic  Church  was  from  the  outset 
certain  of  victor)',  being  at  the  time  the  privileged 
church  of  the  empire.  But  fhis  rival  could  not  be 
annihilated ;  it  maintained  itself  both  in  the  East  and 
in  the  WesL  though  in  varions  fonns  and  modifica- 
tions, until  far  on  in  the  Middle  Ages.^ 

]VTnni  {HL&vtKf  Manes,  VLavtxatoc^  ManichEeus')  is  said, 
in  t\ic  Acta  Ardidai.  to  have  originally  been 
called  "Cubricus"  (according to Ke^er, a 
corruption  of  "Shuraik").  Nothing  reliable  about  his 
life  was  ever  known  in  the  Graeco-Iloman  empire ;  for 
the  account  in  the  Acta  ArtJielai  is  quite  incredible, 
and  shaped  b^  the  objects  of  its  author.  If  criticism 
may  succeed  in  showing  the  sources  from  which  this 
account  has  flowed,  in  ascertaining  the  tendemnes 
which  have  been  at  work  in  it,  and  ^os  in  extraotiDg 
some  solid  matter,  it  can  only  do  so  starting  from 
the  Oriental,  the  Mohammedan  tradition,  which  is 
oomparativdy  worthy  of  credence.  It  is  therefore  to 
the  latter  alone  that  we  must  apply  for  information. 
According  to  it,  Mani  was  a  bigh-bom  Persian  of 
Ecbatana.  The  year  of  his  birth  is  imcertun,  but 
Kessler  accepts  as  reliable  the  statement  made  by 
Bfrunf,  that  Mani  was  bom  in  the  year  527  of  the 
astronomers  of  Babylon  (2I5-216  A.D.).  He  received 
a  careful  education  at  Ctesiphon  from  his  father 
Filt&k  (ITarf  juoc).  As  the  father  connected  himself  at 
a  later  period  with  the  confession  of  the  MoghtanUtk, 
or ' '  Baptists^  * '  in  Southern  Babylonia,  the  son  also  ma 
brought  up  m  the  religious  doctrines  and  exercises  of 
this  sect  These  Baptists  (see  the  Fthrist)  were  ap- 
parentiy  oonneoted  with  the  Elkesaites  and  the 
HemerobaptiBts,  and  certiunlywith  the Mandaeans.  It 
is  not  improbable  that  this  oabylonian  sect  had  ab- 
sorbed Christian  elements.  Thus  the  boy  early  became 
acquainted  with  very  different  forms  of  religion.  If 
even  a  small  part  of  the  stories  about  his  father  is 
founded  on  fact, — and  there  is  no  doubt  that  most  of 
them  are  mere  Manichman  legends, — it  was  he  who 
first  introduced  Mani  to  that  medle:^  of  religions  out 
of  which  his  Q^stem  arose.  Manichsean  tradition 
relates  that  Mam  reonred  revelations  wlule  yet  a  htfy, 
and  assumed  a  oritical  attitude  towards  the  raliBioua 
instruction  that  was  being  imparted  to  him.  This  is 
the  more  incredible  rinoe  the  same  tradition  informs 
us  that  the  bor  was  as  yet  prohibited  from  making 
public  use  of  his  new  reli^ous  views.  It  was  only 
when  Mani  had  readied  the  age  of  twenty-five  or  thirty 
vears  that  he  began  to  proclaim  his  new  religion.  This 
oe  did  at  the  oourt  of  the  Persian  kin^.  Sapor  and 
according  to  the  story  on  the  coronataon-day  of^  that 
monarch  (241-42).  A  Persian  tradition  says  that  he 
had  previously  been  a  Christian  presl^ter ;  but  this  is 
certainly  incorrect  Mani  did  not  remun  long  in 
Penua,  out  undertook  long  jonmeys  for  the  purpose 
of  spreading  his  religion,  and  also  sent  fortih  man- 
pies.   Aooording  to  the  Acta  Arckdai,  his  mismonary 

1  The  nuu  hM  sot  as  j«t  bem  expUlned,  nor  li  It  «T€D  kDowa 
itrhetlMr  U  be  of  Peaiui  or  Bemitlo  origin. 
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■ctiyitf  «ztended  weatwardB  into  t^e  tenitoi^  of  the 
Chratum  chundi ;  but  Xtom  Ouenul  sources  jt  ia  cer- 
tain 'that  JUani  mtber  iront  into  SbiaiiMXADm,  vestem 
Okina,  and  aoathwarde  as  far  as  iDcBa.  aia  laburs 
there  as  veil  as  in  I^ersia  were  not  without  result 
Like  Mah&auned  a^ter  lum  aod  the  founder  of  the 
'J£lkenutea  before  him,  he  gave  kimeelf  out  for  the  last 
and  highest  j^rophot,  who  was  to  suniasB  all  previous 
^viae  revelataon,  which  only  possesitaa  a  relative  vidue, 
and  to  sot  up  the  per&ct  religion.  In  the  dosing  years 
of  the  reign  of  Sapor  L  (c  270)  Mam  returned  to  the 
PenUn'cauital,  and  gained  adherents  even  at  oourt. 
But  the  dominant  priet>tly  caste  of  the  Hagians,  on 
vhose  support  the  king  was  dependent,  were  naturally 
hostile  to  him,  aod  ailer  some  Bucceesefi  Maui  was 
made  a  prisoner,  and  hod  then  to  flee.  The  aoooessur 
of  Sapor,  HurmuK  (272-1^73),  appears  to  have  boen 
ikvanbly  diapoaed  towards  huu,  but  Bahrdm  I.  aban- 
dwied  bim  to  the  faoatioism  of  Uie  M^ians,  and 
CKwed  bim  to  be  crucified  in  the  caintal  ia  the  year 
276-7.  The  corpse  was  flayed,  and  Maoi's  adherents 
wen  emeJJy  pa-seeuted  by  the  king, 
iluai  bias^f  oompoeed  a  Urge  sumber  of  works  and 

epistiea,  Khioh  were  ingreat  partstill  known 
wriUruBi      ^        MohsEmmedan  bistodans,  but  are 

DOW  lost  Tbe  later  heads  of  the  Mani- 
i^ieean  cbumhes  also  wrote  religious  treatises,  so  that 
the  amsent  Manicluean  literature  must  have  been  veiy 
extensive.  Aeooiding  to  the  IHJtritt,  Masi  made  use 
of  the  Peruan  and  Byriac  langiia^ee;  but,  like  tbe 
Oriental  Marcionitea  before  bun,  he  inventod  an  alpha- 
bet dhia  own,  wbioh  the  Fthritl  haa  liaoded  down  to 
OS.  lo  tiuB  ajpbabet  the  sacred  books  of  tbe  JVIaoi- 
ofamna  vece  writtw  even  at  a  later  penod.  The 
^Kkritt  cet^OQB  seven  priodpal  works  of  Mam,  six 
bung  in  tbe  S>Tiac  and  one  in  the  Pmian  language ; 
regaxain^  some  of  these  we  also  have  information  in 
Epiphajuns,  An^stine,  Titus  of  Biwtxa,  aj»l  Photiua, 
as  well  as  in  the  formula  of  abjoraiioD  (Coteieriua^i^ 
ApotL  Orni-i  i-  and  in  the  Jieta  ArcAdai.  They 
are  (1)  Tne  Book  of  BaareU  (see^cto  Arckd.),  «on- 
taumngdiatwwM  heanng  on  tiie  Oiuistian  accts  ^wead 
throu^ffot  the  East,  especially  the  JlajscioBLbee  and 
Bardeaankes,  aad  dealing  also  with  their  coooeption 
of  the  Old  and  New  XesUmeote :  <2)  The  Jiook  of  tlie 
GianU  (J)emon(}7J :  (3)  The  Book  of  Brece^s  /or 
Bmrtn  (probably  idenucal  wkh  (he  Sputcia  Fundf%- 
menii  of  Augustine,  aad  with  the  Book  cf  CJtapten 
of  Kpi^AaDiue  and  tbe  Acta  Avdtelai;  this  was  the 
most  widely  apread  aod  most  popwkr  Manicliaaan  wk:, 
having  been  U-ansbted  into  Greek  &nd  latin ;  it  oon- 
tainedT  a  short  summary  of  all  tbe  doctxines  of  funda- 
mental authority) ;  (4)  The  Book  SJuUipilrakdn 
(IHiisel  was  unable  to  explun  this  name ;  according  to 
Kesafer  it  ugnifiea  "  eputle  to  King  Sapor  " ;  the  trea- 
tise waa  of  an  esdiatologieal  diameter) ;  (5)  Tfic  Bonh 
ttf  Quickening  (Kesider  identifies  ^is  work  with  the 
Theaanrus  |vitju|  "  of  the  A/eia  Art^idai,  J£pipfaa- 
mus,  Photiiw,  and  Augustine,  and  this  be  correct, 
it  slao  mnst  have  been  io  use  nmoog  the  I^tin 
Manichseaus) ;  (6)  Tlw.  Book  npayitareta  (of  unknown 
contents);  (7)  a  book  in  the  Persian  language,  the 
tide  of  which  is  not  given  in  our  present  text  of  the 
IVtristt  but  which  is  iit  all  probability  identical  with 
tiie  "  holy  gospel "  of  the  Montchseans  (mentioned  in 
tlie  Acta  ArcheL  and  many  other  authorities).  It  was 
thiswwk  which  the  Manicliseanss^  up  in  opposition  to 
the  Gospels.  Bcsitles  these  princi^  worke,  Mant  also 
wrote  a  large  number  of  smailor  treadses  and  epistlea 
The  practice  q£  writin}^  epistles  was  oontinued  by  his 
BQooessoM.  These  Haniehsean  dissertations  also  became 
known  in  the  Greaoo-Komao  empire,  and  existed  in 
eoUeetions.'  There  also  existed  a  Manichaaan  book  of 
neiwMalalia,  and  of  prayers,  in  Greek,  as  well  as  many 


otheis,*  -all  -of  wbon  ware  destroyed  bj  tbe  Christisa 
bishops  jLcting  in  ooiuuaction  mto  tJM  aadMritiaa.  A 
Haruchsan  epittle,  addraased  to  one  MaiceUaa,  liss, 
bowerrer,  been  preserved  Ibr  m  in  the  Axia  ArebalaC* 
Though  the  leading  features  of  ManicluMa  dootrine 
can  be  exhibited  clearly  even  at  tbe  prsent 
day,  and  though  it  is  undoubted  tiut  Mani  ""SEE 
himself  drew  up  a  complete  system,  mapy 
details  are  nevertheless  uncertain,  since  they  are  dif 
feruntly  described  in  diSerent  Bourues,  and  it  af\aia  re- 
mnins  doubtful  which  of  the  accounts  t^Mt  bare  been 
txaiismitted  to  us  represents  tbe  original  *^yffh^  a£  Ae 
founder. 

The  Maoichsean  system  is  one  of  oonsistent,  uooem- 
promising  dualism,  in  the  form  of  a  iuotastui  pbiloaei^ 
of  nature.  The  idiyacal  and  the  ethical  ana  not  wia- 
guished,  and  in  this  mpeet  the  cbsraoter  the  nntaB 
IS  thoroughly  materialistic ;  for  when  Man!  coorwBBtes 
good  with  light,  and  evil  with  darkueas,  this  is  jbo  mere 
figure  of  ^>cech,  but  light  is  act4iaUy  the  oaly  good, 
darkness  the  only  evil  From  tJhis  it  ^ewi  that 
religious  knowdodge  can  he  nothing  else  than  tiie 
knowledge  of  natur«  and  her  elements,  and  that  re- 
dempfioii  can  only  coasiBtio  a  physical  wooesa  «f  free- 
ing Die  element  of  light  from  the  daAneaa.  Xk^tr 
such  circuustances  cthua  becomes  a  doctrine  cf  ahsti- 
nenoeiu  regard  to  all  elements  which  have  tlwHrsBiHXM 
within  the  sphere  of  darkness. 

Theself-ountradiatoiychazBcterof  t]Mj)nscaitw<HM 
forms  the  point  of  departure  for  Manf's  specnlatiaM. 
This  contradiaion  presents  itself  to  his  bum  pamuil^ 
as  elemental,  and  only  in  the  seoood  inataaoe  asethicii^ 
inasmuoh  .as  be  oonsiders  the  sensnai  nature  ^  man  to 
be  the  outflow  of  the  evil  elements  in  uature.  Froa 
the  contradicUHv  character  of  the  world  he  oentdudes 
the  existence  of  two  beings,  originally  qmite  seftaraU 
ftom  each  other — light  and  daikneas.  Each  is  to  be 
thought  of  aooordiitf  to  the  analogy  o£  a  kingdom. 
I^ht  pr^enls  Heea  to  us  as  the  good  primal  <^rit 
(Grod,  la^i^  with  the  ten  [twelve]  virtues  of  love, 
faith,  fidcU^',  high-uindednesB,  wiadon^  meekneH, 
knowledge,  underataadiBf;,  Muwtesy,  aad  inaght),  ani 
then  fiutheras  the  heavens  of  ficU  and  the  earth  of 
li^tj  with  thdr  guardians  the  ebrioiis  seans.  Dark-, 
ness  IS  likewise  a  epiiatnal  kingoom  (more  corracUr,  it 
also  is  conceived  of  as  a  spiritual  and  feminine  perstwa- 
ficaUoo),  but  it  has  no  "God  "  at  its  head.  It  em- 
braces an  '^earth  of  dadtoees."  As  the  earth  of  ligM 
has  five  tokens  (the  mild  sephyr,  oooling  wind,  bright 
light,  quiokening  £re,  and  clear  water],  so  haa  the 
earth  (a  darkness  also  Eve  (mist,  heat,  the  riroooov 
daxkneea,  and  vapor).  Satan  with  bis  dianans  was 
bom  froan  the  kingdom  of  darkneaa.  These  two  king- 
doms stood  opposed  to  eaeh  othea*  from  aU  etMni^, 
touching  each  other  on  oae  side,  but  remaining  ob- 
mingleu.  Then  Satan  began  to  raf^e,  and  made  aa 
incursion  into  the  kingdom  of  li^ht,  into  the  earth  of 
hsht.  The  God  of  light,  with  hiS  syzygy,  "  the  spirit 
of  his  right  hand,"  now  begot  the  pnmal  man,  aad 
sent  him,  equipped  with  the  five  pure  elMnenta,xo 
fight  against  Satan.  But  t^e  latter  proved  himself  the 
stronger,  and  the  primal  man  was  for  a  moment  van- 
quished.  And^  although  the  God  of  hght  himself  now 
took  to  the  Held,  and  with  the  help  of  new  asooe  [the 
spirit  of  life,  etc.),  inflicted  total  defeat upMi  Satan, 
and  set  the  primal  man  bee,  the  latter  had  already 
been  robbed  of  part  of  hu  light  by  the  darkneaa,  ana 
the  five  dark  emuents  had  already  mingled  tbemadvoi 
with  the  generations  of  light.  It  only  remained  now 
for  the  pnmal  man  to  descend  into  the  abyss,  and  |Ke- 


*  The  Cbntiaim  amalOTTum  Is  cited  by  Augustine. 
■  Zimvlts  assumes  that  this  epistle  iras  in  Its  original  fbnntrf 
much  largar  extent,  and  tbat  the  author  of  the  AOi  took  oat  of 
It  the  matter  for  the  ttpeeches  whltA  be  makei  Maul  dellTsr  dur- 
ing hlH  disputation  with  Bishop  Archelaaa.  The  same  seholar 
'  bacS  tbeactoHot  by  Turoo  in  the  Jefe,aiwl  the  htaioriflsl 

<  AMAwpiwumAar  Ifli^ken  nf  in  the  fnrmitia  of  ahjunuloni  i  daia  given  Intlie  fourth  HeeOoOrlD  the  wiittngiof  TKrt>o,aHa> 
and  an  ^nttoM  oa  lirffiitem  Mmtich  by  Aiigu8tiae._  Fabnciiu  has  tiopota4iilan,whoi«  nstutoed  to  hnvebeen  AMuiiebmnnnei  " 

I  and  a  Christlaa.  But  aato  this  dlflbtnice  of  cmtnlon  atl 
1  allowable. 


■oUeeted  tbe  "  Greek  frnKwentfl  of  MaifiihMii  EplaOm"  In  hU 
SaMoOttca  Orwea  iyli.  p.£t  tg.) 
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Doa  by  cutting  off  their  roots ;  but  he  owU  wt  iflr- 
■ediUely  Mpante  Again  the  «liNii«itii  thM  hftd  otioe 
mingled.  Tktm  miaMd  demente  an  tkie  dements 
tin  ttMMDt  viiriMe  verM,  irhicfa  vm  f6nmA  thMu  theta 
at  tm  oomttMbd  «f  the  Ood  of  tight.  THoi  fumiiiig 
of  ^  world  %  io  it«^f  the  1»egimM«i^  «{*  the  d«lirer^ 
ance  of  the  im^rMnned  t^nente  of  Heht.  The  world 
is  reprefleabed  «a  an  orderW  Btnwtuns  of  virion  heavens 
mnd  rairiouB  «Krt^s,  which  «  bom«  hud  mppoited  by 
the  ffiottt,  the  angek  of  lighi.  It  ^possesses  in  the  Ban 
and  ttOM),  ttf^  &re  in  Mwir  fiaicuK  ahuo«t  i^ite  pare, 
hirpc  res«rv«ira,  in  vfaieh  the  portions  of  light  that 
kftTB  been  resetted  are  fstored  up.  In  the  sun  dirdis 
ihe  )«imal  man  hinmlf,  as  us  the  gbnotn  spirit 
whim  t»n7  on  the  iroik  «r  vedeuption  ;  in  the 
ttoon  the  mother  of  lift  is  'enthKmed.  The  twelve 
«onstelt^tioiffiof  thezodimsfonn  an  ingenious  Aiachnie, 
a  great  wheel  with  buctKta,  which  fame  inlo  theaun 
and  ttriMD,  Uvose  Anting  ahipe  thtft  Kail  oonttno^ 
tiiHMgfa  spMb,  th»  ^ottkMs  m  light  Mt  ftee  flioiiti  the 
wdrid.  Hevethey wrei^fiedaMw,  andauainfini^ 
to  the  kingdetn  of  irare  light  and  to  GvA  himself.  Hiq 
kter  Western  MluiiieluMiis  tnnned  those  pottksirs  of 
lij^t  whk^  aw  flcMtend  bhiotts^*)^  ^  world— in  its 
demtfnU  and  o>i|iuiiim»-HnnkiB«  timr  •Mxvensm, 
the  Jisia  patSt^. 

ftisaaignifioaafc  mnl:  of  ^  stmtoriiliKtio  knd  in- 
Imman  «h«sracter  of  the  tmHieHt  that,  while  tlie  foranf 
lion  «f  the  world  is  eonsiomed  aea  woric  the  pood 
■MritA,  the  creation  of  man  is  tefenred  to  the  pnnoes 
t»  dail:n68S.  The  first  nan  A<i3am  was  engendered 
fc*  Saten  in  «)i^unetion  with  "ain,"  "ci^jidity," 
"dfittte."  Buttne  "spfrit  trf*  dierkness  drew  into  him 
idl  the  bertioD&'of  li^t  be  had  stolen,  in  older  to  he 
al^todominatfe thetttheittoreinctiEety.  HenoeAdam 
is  a  discordant  hernc,  created  in  the  tmage  of  Satan, 
fcttt  earring  within  nira  the  staronga-  apuk  of  light. 
Eve  is  given  him  by  -Satan  his  oompttiron.  Sbe  is 
aednctive  MnsnoMncas,  ihcagh  idso  haraig  in  her  a 
MMalfe9iiA«F  light  Boi  i£  tnfb  httnau  leiwn 
Ihns  Stood  «it«iKhr<niiAer  the  ^minioa  «f  den), 
the  :^0iwn8  e^intt  took  th^Ki  under  their  cs»e  ft<Mn 
the  v&ty  i>u«Bet,  semdingWDMs  downtothw  (inHladiiig 
Jestts),whniimttR!tedthemtegMdingthei'r  nature,  and 
hi  parti<ndftr  warned  Adam  aigainEft  sensaality.  But 
this  first  tntA  fell  nnder  the  Mmptation  of  sestral  de- 
nro.  Gain  mid  Abel  indeed  are  not  sons  of  Adain, 
bat  of  Satan  and  Eve;  Seth,  bowem,  who  is  fViIl 
of  Hi^t,  is  the  ofispnt^  «f  Adam  by  £}re.  Thns  did 
mankind  cone  into  %sistenoe,  its  vatnms  members  pos- 
sessing v«ry  different  cAiaras^  ligdl^  bat  the  nvcn  hav- 
ing umfenoly  a  laig^  m«amt«  of  it  than  the  women. 
In  the  eoutse  ^  msWiy  the  demons  senght  to  bind 
men  to  thsnselvea  by  means  «if  sensuality,  error,  and 
false  lelt^ons  (among  which  is  to  be  rodconed  above  all 
the  reliffron  M  Moses  and  tlie  prophete),  while  the 
01>irits  or  light  eairied  on  their  profeas  of  distillatwjn 
with  the  view  of  gaining  the  pnre  light  which  exists  in 
the  worid.  But  these  good  spirits  can  only  save  men 
hy  imparting  to  them  the  true  pnojtwoonoeming  nature 
and  htr  foroea,  and  catting  theta  away  from  the  ser%'ice 
of  darkneee  and  senmiali^.  To  this  end  prophets, 
preachers  -of  trae  knovledge,  hwo  been  sent  into  the 
w^»M.  Haiii^  following  the  exatnple  of  tlie  gnostn 
Jewish  Ohtistnans,  appears  to  hare  held  Adam,  lioah, 
Abraham  (peihaiw  SSoroaster  and  Buddha)  to  be  soeh 
f)rophet&.  Pi-dtably  Jesus  was  also  accounted  a 
prophet  who  had  desccmded  from  the  woi4d  of  light, 
not,howcver,  the  historical  Jesus,  the  devilish  Messiah 
of  the  J«fws,  biita  contemptnaneous  phantom  Jesus, 
who  n<^ha-  suffered  nor  dfed  {Jesux  •hi^tibila).  Ac- 
mrdinf^  to  the  teaching  oS  some  Manichseans,  it  was 
tibe-  pnmal  man  who  oisaeminated  the  true  gnosis  in 
llie'<maractierof  C%rist.  But  at  all  events  Mani  him^ 
•elf,  on  bis  own  '<^aim,  is  to  be  redconed  the  last  and 
greatest  prophet,  who  took  up  the  wot'k  of  Jesos  im- 
yMxbOis  andof  Paul  (fur  he  too  finds  reeogmtion),  and 


first  brought fttll  knowledge.  Heisthe  *'lead(ir,^tW 
"  ambassador  of  the  light."  the  Paraclete.'*  Itis 
only  tluoogh  his  agency  and  that  of  his  imitatiMs  "*  ^ 
elect,"  that  the  separation  of  tfaa light  flrom  the  duk- 
ness  ottn  he  completed.  .  The  system  contains  reef 
fantastac  descriptions  of  the  lyrooesses  by  which  the 
portions  of  light  when  once  set  free  finalty  ascend  «ve« 
to  the  Ood  of  light.  He  who  during  his  IHeftsme  did 
not  beoome  one  of  the  elect,  who  did  not  comifAetehr 
redeem  hhnself,  has  to  go  throogli  a  seveye  process  « 
putification  on  the  other  »de  of  the  |mive,  tifi  he  tcM 
IS  gathered  to  the  Uessedness  of  the  hght.  It  is  -erro- 
neons,  however,  to  ascribe,  as  has  been  tbncja^AocATina 
of  traBsmigratron  to  the  Mamdianns.  Of  ooams 
men's  bodies  as  well  as  the  Bonis  xS  the  taasnA^  vha 
aooofding  to  the  oldeA  concepti<^  have  in  than  m 
Ugfat  whatever,  fUl  under  thesway  of^  jwwenvlf 
darkness.  A  latia-  view,  adapted  to  the  (^mstaan  ODe> 
represents  th<e  portions  of  fight  in  the  unsaved  as  a»- 
toafly  heooming  lost.  Whvn  Ae  dements  of  light 
Imve  ttt  last  been  oomnletely,  or  as  f)ir  as  passiDle, 
ddivoed  fvaxi  the  wotM,  the  «ftd  of  aA  things  oomc*. 
All  glorious  spirits  assemble,  the  God  of  light  himself 
appeam,  accompanied  1%^  the  serons  and  tin  peifeoted 
just  ones.  The  angete  ^supporting  the  worid  withdraw 
tbiem selves  from  their  bniden  and  everything  fafls  in 
niins.  A  traucndoas  conflagration  eonsomes  the 
voild ;  the  perfect  reparation  of  the  two  Dowera  tudtes 
pibee  onoa  moroj  high  above  is  the  kingdom  of  tight, 
again  broni^t  into  a  oondition  of  completeness,  and 
(RCp  b^w  IS  th«  (?  now  powerless)  darkness. 

<^  the  basas  of  such  «  ooemicu  philosophy,  ethtoi 
can  only  have  a  dualistic  ascetic  character. 
Manichffian  ethics  is  not  merely  native,  eooi^cwaf- 
however,  since  it  ia  veoKHuy  to  cherish,  ty-aad^TO. 
strengtheBjandpttrifytheetementsoflight.  "'"J^ 
as  w«l  as  free  oneaelfftom  the  (dements  of  «faMau. 
daiikness.  The  aim  is  not  seVT-destmctioo, 
hut  sell-pnssivatbn ;  and  y«t  the  ethics  of  Kbaiielnbiaa 
appears  in  point  of  het  as  thoroughly  ascfeiTc.  The 
Msnit^an  had  above  all  to  nntaa  fion  sensual 
«q}oyment,  Cutting  Inmself  aninel  it  Vy  three 
seals,  die  iirgiteteuluiti  ork,  mania,  and  timu.  The  no- 
nwmlum  ora  forbids  «fl  «iAingof  tmdeaa  food  <whi«i 
included  all  bodies  of  animals,  wine,  «te.,  —vegetable 
diet  htana  aflowvd  because  plants  ocnatained  more  licfat, 
thongh  the  killing  of  plants,  or  even  plucking  their 
fir^t  and  breaking  their  twigSjWas  not  permitted),  as 
well  as  all  iinpttre  speech.  The  ^iffrmcuhim  memtm 
pTofailntfi  all  tra^  with  things  generally,  in  so  ftr  as 
the>'  cany  in  them  elements  of  darkness.  E^dly  h|r 
the  tifptaculam  smta  even  gratification  of  semi  dwM, 
and  hence  alsomarriiuee  isfbrHdden.  BendesaU  tUs, 
life  was  fhi^ier  regnkted  by  an  exeeecBngly  rigorous 
system  of  fhsts.  Certain  astroiiomicaleoimincjtionB'de- 
tcrmined  the  selection  of  the  fast-days,  which  in  thwr 
total  number  amounted  to  nearly  a  quarter  of  the  year. 
Sunday  was  regukily  solemnized  as  one,  and  theprac- 
tice  was  also  generally  observed  on  Monday.  Honia 
of  prayer  were  determined  with  equal  exactnea.  TiM 
Manidiiean  had  to  pray  four  times  a  day,  each  prayer 
bang  preceded  by  ablutions.  The  worAipper  turned 
towiunfi  tlie  min,  or  the  moon,  or  the  noith,  as  the 
seat  of  light ;  but  it  is  eironcous  to  conc^e  fr<m  this, 
as  has  been  done,  that  in  ManicSueiinn  the  sua  and 
moon  were  themselves  objects  of  worship.  Forms  of 
•pncset  tised  the  Manichseans  have  been  preserved 
to  tts  in  the  fmritt  The  nmyers  are  addressed  to  the 
God  of  light,  to  the  whole  kingdom  of  Kght,  to  ibe 
glorious  angeli,  and  to  Mani  himself,  who  n  apostro- 
phized in  them  as  "the  great  tree,  which  is -all  BaJva- 
rion."  Acoordrngto  Kesiler,  these  prayers  are  closely 
related  to  the  Mandasan  and  the  ancient  Bahylonian 
hjTntia.  An  BRceticiBm  so  strict  and  painftd  as  that 
demanded  by  ManichioiBm  could  only  be  practised  by 
few;  hence  the  religion  mnst  have  abandoned  all  at- 
tempts at.  anexteDsivetHupaganda,  had  it  uot  oonoeded 
the  principle  of  a  twofold  muralitgr.  Adistanodra' 
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made  in  the  community  between  the  £lecti  {Per/ecti}, 
the  perfect  MaotchteaDB,  and  the  Catediumeni  [Audi- 
tores],  the  secular MaDiohscana.  Onlyihe  formcrsub' 
luittea  thcQisclvca  to  all  the  demands  made  by  their 
religion;  for  the  latter  the  stringency  of  the  precepts 
was  relaxed:  They  had  to  avoid  idolatry,  sorcery', 
avarice,  falsehood,  fornication,  etc.;  above  all,  they 
were  not  allowed  to  kill  any  living  being  (the  ten  com- 
numdmcDtfl  of  Mani).  Qli^hadaJsoto&cethcmsolTca 
OS  much  flfl  possnble  Jrom  the  world ;  but  in  truth  they 
lived  very  much  as  their  non-Mantchiean  fellow-dtizens. 
AVc  have  here  essentitdly  the  same  condition  of  things 
as  in  the  Catholic  Church,  where  a  twofold  morality 
was  also  in  force,  that  of  the  religious  orders  and  that 
of  secular  Christituis, — only  that  the  i>osition  of  the 
elect!  in  Manicheeism  was  a  more  distingiushed  one 
than  that  of  the  monks  in  Catholicism.  For,  after  all, 
the  Chiistian  monks  never  quite  turcot  that  salvation 
is  given  by  Grod  through  Cnrist,  'n'licrcas  the  Mani- 
chsaan  elccti  were  actually  themselves  redeemers. 
Hence  it  was  the  duty  of  the  auditored  to  pay  the 
greatest  respect  and  most  osuduoos  attenUon  to  the 
electa.  These  "  perfect  ones,"  wasting  away  under 
their  asceticism,  were  objects  of  admiration,  and  of  the 
most  elaborate  solicitude.'  Food  was  presented  to 
them  in  abundance,  and  by  their  eating  it  the  electi 
set  free  the  portions  of  light  from  the  i-effctables. 
They  prayed  for  the  auditoi-es.  they  blessed  tliem  and 
interceded  for  them,  thereby  shortening  the  process  of 
purification  the  latter  had  to  pass  through  after  death. 
It  was  only  the  electi.  too,  who  possessed  full  know- 
ledge of  r^igious  trutlis,  a  point  of  distinction  from 
Catholicism. 

The  disUncUon  between  elect!  and  auditores,  how- 
ever, does  not  exhaust  the  oonception  of  the  Maniduaaa 
Ohtutih :  on  die  oontrair,  the  latter  possessed  a  hier- 
azclff  of  three  ranks,  so  that  there  were  altogether  five 
gradations  in  the  community.  These  were  regarded 
as  a  oojiy  of  the  ranks  of  the  kingdom  of  light.  At  the 
head  stood  the  fcacAer«("the  sons  of  meekness,"  Maul 
himself  and  his  successors) ;  then  follow  the  adminu- 
traton  ("the  sons  of  knowledge,"  the  bishops) ;  then 
the  elders  ( ' '  sons  of  understanding, ' '  the  presbvters) ; 
the  deed  ( 't  the  sons  of  mystery  ' ) ;  and  finally  the 
auditoret  (  the  sons  of  insight  ).  The  number  of 
the  electi  must  always  hare  been  smalL  According  to 
Augustine  the  teachen  were  twelvo,  and  the  bishops 
seventy-two  in  number.  One  of  the  teachen  appears 
to  have  occupied  the  pontion  of  superior  at  the  nead 
of  the  whole  Manichsean  Church.  At  least  Augustine 
speaks '  of  such  a  personage,  and  the  Fihrixt  also  has 
knowledge  of  a  chief  of  aliManichioanB.  Ute  consti- 
tution, therefbre,  had  a  monarchic  head. 

The  worship  of  the  Manichseans  must  have  been 
very  simple,  and  must  have  essentially  consisted  of 
prayers,  liymns,  and  ceremonies  of  adoratioD.  This 
simple  service  promoted  the  secret  diasemtnatioQ  of 
their  doctrines.  The  Slanichicans  too,  at  least  in  the 
West,  appear  to  have  adapted  themselves  to  the 
church's  system  of  festivals.  The  elccii  celebrated 
spedal  feasts ;  but  the  prindpal  fesdval  with  all  daases 
was  the  "Bema"  [?wa)  the  feast  of  the  "teacher's 
chtur,"  held  in  commemoration  of  the  death  of  Mani 
in  the  month  of  March.  The  faithful  jtrostrated  them- 
selves before  an  adorned  but  empty  cliair,  which  was 
raised  upon  a  podium  of  five  steps.  Long  fasts  ac- 
companied the  feasts.  The  Chrisuan  and  Mohamme- 
dan historians  could  learn  little  of  the  Manichsean 
mysteries  and  "sacraments,"  and  hence  the  former 
charged  them  with  obscene  rites  and  abominable  usages. 
It  may  be  held  as  undoubted  that  the  later  Manich»ans 
celebrated  mysteries  analogous  to  Christian  baptism 
and  the  Lord  s  Supper,  which  may  have  rested  upon 
anment  oonsecration  rites  and  other  oeremonies,  iiutj- 

<  Analt^tu  to  thla  U  the  venenttlOD  In  which  the  Catholic 
monks  uul  the  KeoPlatonic  "  philoaophen  "  wen  held,  but  the 
ptMtlge  of  the  ManlohMA  electi  wm  t meter  ttum  that  of  the 
uoBktand  the  phllowphen. 
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tuted  by  Mani  himself  atid  having  their  origin  in  na- 
ture worship. 

Knim  the  for^in^  account  it  will  be  evident,  as 
indeed  from  mooem  investigation  it  is  oer^ 
tain,  that  Manichseism  did  not  originate  on 
Christian  ground.  It  would  be  more  proper 
to  Hj>cak  of  Mohammedanism  than  of  Mani- 
chseism as  a  Christian  sect ;  for  Mohammed 
stands  in  a  far  closer  relaUon  to  the  Jewish  and  Chris- 
tian relij^ons  than  did  Mani.  It  is  Kessler's  merit  to 
have  shown  that  the  ancient  Babgrlonian  religion,  Uie 
original  source  of  all  the  gnosis  of  western  Afua,  was 
the  basis  of  the  Manichasan  system.  Hence  the  erro- 
neousness  of  the  assumption,  which  fotmoly  pievuled, 
that  Manioliseism  was  a  reform  movement  of  Parsism, 
a  modification  of  Zoroastriimism  under  the  influence 
of  Christianity.  Manichseism  is  a  system  which  rather 
belong  to  the  Semitio  group  of  religions.  It  is  the 
Semitic  religion  of  nature,  withdrawn  from  national 
limita,  modified  by  Christian  and  Persian  elements, 
elevated  into  a  gnosis,  and  transforminghuman  life  1^ 
the  inftuenoe  of  stringent  regulations.  But  the  reoc^- 
nitton  of  this  fact  on^  supplies  us  with  a  very  general 
explanation  of  the  origin  of  Manichseism.  [Hie  ques- 
tion still  remains,  through  what  channels  and  to  what 
extent  Mani  adopted  those  Persian  and  Christian  ele- 
ments, and  furtncTj  in  what  form  the  andent  nature 
religion  of  Babylonia  was  utilized  by  him.  As  far  as 
the  latter  point  is  concerned  it  is  known  Uiat,  two 
centuries  before  Mani,  the  Semitic  nature-religions  had 
dready  been  taken  up  by  various  enthusiastic  or  specu- 
lative spirits,  who  had  given  them  philosophic  depth 
and  moulded  them  into  systems, ' '  which  were  propa- 
gated with  the  ud  of  mysterious  rites.  Mani's  under- 
taking, then,  was  by  no  means  a  novel  one,  bnt  was 
radier  the  hut  in  a  long  series  of  similar  efforts.  Agun, 
even  in  the  earlier  of  these  attempts,  from  that  of 
Simon  Magus  onward,  Christian  elements  had  been 
adopted  to  a  greater  or  less  extent^  ai:d  the  sects  of 
the  Christian  gnostic  schoob  of  Syria  and  western  Aaa 
may  all  be  traced  back  to  the  nature-religions  of  an- 
cient Semitismj  transformed  into  a  philosophy  of  the 
world  and  of  life.  It  is  the  Babylonian  sect  of  Uie 
Moghtasilah  that  seems  to  have  furnished  Mani  with 
the  matter  of  his  religious  philosophical  speculations, 
and  the  religion  of  this  sect  was  purely  Semitic  (sea 
Mand.£an8;  the  Mandssans  were  related  to  the 
Moghtasihih).  This  was  the  source  of  the  thorough- 
going dualism  which  forms  the  bans  of  Mani's  ^tem ; 
for  the  ancient  Persian  teligion  was  not  essentially 
dualistie,  but  was  at  bottom  monistio,  since  Ahriraam 
is  created  by  Ormuzd.  At  Uie  same  time  Mani  tumod 
the  theologumena  of  ancient  Persia  also  to  account. 
The  fact  that  the  two  opposed  elements  are  called 
"light"  and  " darkness  can  hardly  be  independent 
ofl^  ar^sm,  and  Manichseism  uses  other  termini  techmd 
of  the  Persian  religion.  Whether  Mani's  idea  of  ra- 
demption  is  to  be  traced  to  the  andent  Babylonian  or 
to  the  Zoroastrian  religion  we  do  not  vratiue  to  dead& 
"jnieideaof  "the  jirophet"  and  "the  primal  man" 
is  at  idl  events  Semitic. 

It  is  very  difficult  to  determine  what  was  the  extent 
of  Mani's  knowledge  of  Christianity,  how  much  be 
himself  borrowed  from  it,  and  through  what  channds 
it  reached  htm.  In  any  case  it  is  certain  that  Mani- 
chseism, in  those  districts  where  it  was  brot^ht  much 
into  contact  with  Christianity,  became  additionally  in- 
fluenced by  the  latter  at  a  very  early  period.  The 
Western  Manichssans  of  the  4th  and  Sth  centuries  are 
much  more  like  Christians  than  their  Eastern  brethren. 
In  this  respect  Manitdiaiism  experienced  the  same  kind 
of  development  as  Neo-Phttomsm.  As  regards  Hani 
himself,  it  is  safest  to  assume  that  he  held  both  Judaism 
and  Cmholio  Christianity  to  be  entirely  fiilse  rcligiona. 
It  is  indeed  true  that  he  not  only  described  himself  as 
the  promised  Paraclete — for  this  dewgnation  j>robably 
originated  with  himself— but  also  conceded  a  high  plaos 
in  his  a>'stem  to  "Jesus ;"  we  can  only  conclude  from 
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lU8|  howerer,  that  he  diitingiuahed  between  Chris- 
liSuu^  and  GhriBtisnit/.  The  religion  which  had  pro- 
oeedm  from  the  htstonoal  Jeeus  he  repudiated  together 
with  its  foondiurt  and  Oatholiciam  as  well  as  Judaism 
ke  looked  opon  as  k  religion  of  the  devil.  But  he 
dia^ngdlBbed  between  the  Jesus  of  darkness  and  the 
Jenu  of  light  Jiho  had  lived  and  acted  oontemporane- 
oady  with  the  former.  This  disdnouon  agrees  with 
that  made  by  the  gnostic  Basilides  no  less  strikingly 
than  the  Manichsaan  criticism  of  the  Old  Testament 
does  with  that  propounded  by  the  Marcionites  (see  the 
Aoa  ArehdaL  in  which  Mani  is  made  to  utter  the 
aotiUietts  of  Mardon).  Finally  the  Maniohsean  doo- 
ferines  exhibit  points  of  similarity  to  those  of  the  Chris- 
tian lEUcefliitea ;  but,  as  it  is  possible,  and  even  proba- 
Ue,  Uiat  snch  reaemblanoes  are  to  be  ascribed  to  a 
•ODUtton  ancient  Semitio  source,  they  do  not  here  call 
for  fiuther  connderation.  The  historical  relation  of 
Ham  to  Christianity  is  then  as  follows.  From  Catho- 
licism, which  he  Terr  probably  had  no  detailed  knowl- 
edge of,  he  borrowed  nothing,  rejecting  it  as  devilish 
error.  On  the  other  hand,  he  looked  upon  what  he 
oonsidered  to  be  Christianity  proper,  that  is,  Chris- 
tianity as  it  had  been  developed  among  the  sects  of 
Basilidians,  Mardonites,  and  perhaps  ^mrdesanttes,  as 
a  oomparatively  valuable  and  sound  religion.  Ho  took 
from  it,  however,  as  from  the  Peiaian  religion,  hardly 
anything  but  names,  and,  perhaps  we  may  add,  a 
viticism  of  the  Old  Testament  and  of  Judaism  so  far 
as  he  required  iL  Indications  of  the  influence  of 
Manaonitism  are  found  in  the  high  estimation  in  which 
Hani  held  the  apostle  Paul,  and  m  the  fact  that  he  ex- 
plidtly  r^ects  the  Book  of  Acts.  Mani  appears  to 
nave  given  recognition  to  a  portion  of  the  historical 
matter  of  the  Gospels,  and  to  have  interpreted  it  in 
accordance  with  his  own  doctrine.  In  conclusion,  it 
remains  to  be  asked  whether  Buddhistic  elements  can 
also  he  detected  in  Haniohseism.  Most  modem  scholars 
rinoe  F.  C.  Baor  have  answered  this  question  in  the 
affixmadve.  AooordinK  to  Kessler,  Mam  made  use  of 
Uie  teaching  of  Buddha,  as  least  as  &r  as  ethics  was 
•onoemed.  It  cannot  be  doubted  that  Man!,,  who 
mndertook  long  journeys  as  far  as  India,  knew  of  Buddh- 
ism. The  name  Buddha  (Buddas)  which  occurs  in 
the  legendary  aooonnt  of  Mani,  and  perhaps  in  the 
latter's  own  writings,  indicates  further  that  he  had  oc- 
cupied his  attention  with  Buddhism  when  engaged  in 
I  the  work  of  founding  his  new  religion.  But  his  bor- 
rowings from  this  source  must  have  been  quite  insig- 
nifioant  A  detailed  comparison  shows  the  difference 
between  Buddhism  and  Manichssism  in  all  their  prin- 
«pal  dot^nes  to  be  very  great,  while  it  becomes  evi- 
dent that  the  points  of  resemblance  are  almost  every- 
where accidental  Thu  is  also  true  of  the  ethics  and 
the  aKetidnn  of  the  two  systems.  There  is  not  a 
ringle  jxnnt  in  Manichseism  which  demands  for  ita  ex- 
plamUion  an  append  to  Buddhism.  Such  being  the 
ease,  the  relationship  between  the  two  religions  remains 
a  mere  possibility,  a  possibility  which  the  inquiryof 
Gwler  (DoM  &/item  aex  Manichceismtta  und  setn  Ver- 
hattnist  zum  Buddhismua,  Jena,  1875)  has  not  been 
aUe  to  elevate  into  a  probability. 

How  are  we  to  explain  the  rapid  spread  of  Mani- 
dueism,  and  the  lact  that  it  really  became  one  of  the 
great  religions?  Ono  answer  is  that  Maoichseism  was 
the  most  complete  gnosis,  the  richest,  most  oonse- 
qnent,  and  most  artiatio  system  formed  on  the  ba^  of 
the  andent  Babylonian  religion  (so  Keraler).  This 
exjjlanation  is  insuffident,  for  no  religion  operates 
mainly  throng  the  ^erfootaon  of  ita  iTstem  of  doc- 
trine ;  and  it  u  not  strictly  correct,  for  the  older  gnos- 
tic ^tems  were  not  less  richly  equipped  than  the 
Manichfoan.  What  gave  stren^h  to  Manichieiam  was 
rather  that  it  united  an  ancient  mythology  and  a 
thorough-going  materialistic  dualism  with  an  exceed- 
ing^ am^e  spiritual  worship  and  a  strict  morality. 
On  comparing  it  with  the  Semitio  religions  of  nature, 
we  perceive  that  it  retained  their  mythologies,  after 


tranafoniung  diem  into  "  doctrines,"  but  aboUriied  all 
their  sensuous  cultus,  snhstitttting  instead  a  spiritual 
worship  as  well  as  a  sUict  morality.  Mainichseism  was 
thus  anie  to  satisfy  the  new  wants  of  an  old  world.  It 
offared  revelation,  redemption,  moral  virtue,  and  im- 
mortality, spiritual  benefits  on  the  basis  of  the  religion 
of  nature.  A  further  sou  roe  of  strength  lay  in  the 
simple  jret  firm  social  organisaUon  whi*^  was  ^ven  by 
Mani  himself  to  his  new  institution.  The  wise  man 
and  the  iniorant,  the  enthusiast  and  the  man  of  the 
world,  oomd  all  find  aooeptance  here,  and  there  was 
laid  on  no  one  more  than  he  was  able  and  wiUing  to 
bear.  Each  one,  however,  was  attached  and  led  on- 
vnxA  by  Uie  prospect  of  a  hitdier  rank  to  be  attained, 
while  the  inteUectnally  giftm  had  an  adaitaonal  in- 
ducement in  the  assurance  thi^  they  did  not  require  to 
submit  theoudves  to  any  authority,  but  would  be  led 
to  God  by  puzB  reason.  Thus  adapted  from  the  first 
to  individuid  iiequirements,  this  religion  also  showed 
itself  ahle  to  appropriate  from  time  to  time  foreign  ele- 
ments. OriginaUy  furnished  from  frat^ments  of  vari- 
ous reli^ons,  it  could  increase  or  diminish  this  posses- 
non  without  rupturing  ita  own  elastic  framework. 
And,  after  all,  great  adaptability  is  just  as  necessary 
for  a  universal  religion  as  a  divine  founder  in  whom 
the  higheitt  revelation  of  God  Himself  may  be  seen 
and  reverenced.   HaniohsBism  indeet^  though  it  ap- 

Elies  the  title  "redeemw"  to  Mant,  has  really  no 
nowledge  of  a  redeemer,  but  only  of  a  physical  and 
gnostic  process  of  redemption ;  on  the  other  hand,  it 
possesses  in  Mani  the  supreme  prophet  of  God.  If  we 
consider  in  oondosion  that  Manichseism  gave  a  simplt^ 
apparently  profound  and  yet  convenient  solution  of  the 
problem  of  good  and  evil,  a  problem  that  had  becdme 
peculiarly  oppressive  to  the  numan  race  in  the  2d  and 
3d  centuries,  we  shall  have  named  the  most  important 
factors  which  aocount  for  the  rapid  spread  of  the 
system. 

Maniohssism  first  gained  a  firm  footing  in  Uie  East, 
I.e.,  in  Perna,  Hesopotamia,  «id  Transoxania.  The 
persechtions  it  had  to  endure  did  not  hinder  its  exten- 
sion. The  seatof  the  Maniohsean  pope  was  gketch  of 
for  centuries  in  Babylon,  at  a  later  period  the  hiatoir 
in  Samarkand.  Even  after  the  conquests  of  of  Mani- 
Islam  the  Manidwean  Church  continued  to  cnaiam. 
maintain  itself^  indeed  it  seems  to  have  become  s^U 
more  widely  diffused  bv  the  victorious  campaigns  of 
the  Mohammedans,  ana  it  frequently  gained  secret  ad- 
herents among  Uie  latter  themselves.  Its  doctrine  i^nd 
disdpline  underwent  little  change  in  the  East ;  in  par- 
ticular, it  drew  no  nearer  to  the  Christian  religion. 
More  than  onoe,  however,  Maniehseism  experienced 
attempts  at  refinmation ;  fw  of  course  Uie  anditores 
veiy  easily  became  worldly  in  character,  and  move- 
ments of  reformation  led  temporarily  to  divisions  and 
the  formation  of  sects.  Towards  the  dose  of  the  10th 
century,  at  the  time  the  FOiritt  was  written,  the  Mani- 
chseans  in  Mesopotamia  and  Persia  had  already  been 
in  large  measure  ousted  from  the  towns,  and  had 
withdrawn  to  the  villages.  But  in  Turkestan,  and  as 
far  as  the  Chinese  frontier,  there  existed  numerous 
Manicheean  communities,  and  even  whole  tribes  that 
had  adopted  the  name  of  Mani.  Probably  it  was  the 
great  migraUons  of  the  Mongolian  race  that  first  put 
an  end  to  Manichseism  in  Central  Asia.  But  even  in 
the  16th  century  there  were  Hanichteana  living  beside 
the  Thomas-Christians  on  the  coast  of  Malabar  in 
India  (see  Gennann,  Die  Thomas- Christen^  1875). 
Manichssism  first  penetrated  the  Greek-Romui  empin 
about  the  year  280,  in  the  time  of  the  emperor  ProDus 
(see  the  (%Tonic(m  of  Eusebius).  If  we  may  take  the 
edict  of  Diodetian  against  the  Manichssans  as  genuine, 
the  system  must  have  gained  a  firm  footing  in  the 
West  by  the  beginning  of  the  4th  oentury,  but  we 
know  that  as  late  as  about  the  year  326  Eusebius  had 
not  any  accurate  knowledge  of  the  sect.  It  was  only 
subsequent  to  about  330  that  Manichseism  spread 
rapidly  in  the  Roman  empire.   Its  adherents  were 
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nerakcd  o»  the  one  hand  from  old  gaottifi  aeoto 
fa^MciftUy,  fi«m  tbc  HaieifiDitea, — McBKhaaiaii  exerted 
fcawda*  tail  &  strong  inSowee  od  the  devdopcEenfc  of 
the  Mmwaitt  clw(te  of  ti«  44^  oaatniy),  ok  tJm 
olKerkanil  &«ai  th«  krge  nonbwof  the  "  o^wod," 
i^Tcn  H^iii#  tftor&^iakkflMd"  adidyet  uikhm 
mMTm  Gkmiian  nligioB.  Its  ptlflaiics  and  ite  cri^ 
own  of  |h«  CatlKihc  Cbwr^  mow  hcoama  tW  bAvom- 
aiii»  of  MaBkihEciHB,  cofMoiathr  iq  the  Wcs*.  It  »$■ 
nitted  ftbe  ftiuabUnjt-UMkt  vhicik  the  OU  Tcstarasat 
oXkb.  te  evary  iataUigant  readw,  and  gave  itsekf  out  as 
a  doislianitar  nilhowt  the  Teetameat  Intoad 
ctf  aablte  CatJKi&o  bbeorieB  coDeenuBg  pm* 
dcokinatioK  a»d  human  6«ed4un,  and  inst^  of  &  <uffi< 
ovk  thAO^Kosea^  i*  offered  an  eKoaadiagir  simple  ooa- 
ai4>tion  t£  ma  aoid  goodness  ^Hte  dootrina  of  the 
ineuMtm  of  Ood,  iniA  mat  OBpacially  okeestioufaW 
tft  thoao  vbo  vm  P»ns  over  to  the  nmr  wirttsaL 
nltgiQiii  Snm  tho  oU  onlt^  «m  mot  ttrowhiwirA  l^r 
MaBidUBism.  la  its  i^octran  of  ^ia  ooctiiM  Maw< 
t^iem  ntsreod  irith  Nea-I^rtowsin  i  b«t>  vhilo  tho 
laiklOT,  notvithakaMbag  all  ila  irttc«]Ms  to^  canfem  ift* 
a^to  Chzutiaittt7,  could  ind  w>  fonnula  Iq)  which  ta 
i«wwuT«Jbe  nithm  ifts  oirn  liauta  the  bpmmI  wuratioK 
«f  C%riatt  the  Wostsn  Mani«hsMna  Ncemded  ui  gtv< 
iw  their  tcoduaiff  a.  Chnstian  tingeh  Th*  (utkr  put 
of  th«  MaDkokisBwa  to^okiey  that;  became  |Mqpi«l«t  vas 
the  erwdt,  phyaioal  dualism.  The  barbane  ^cmeailta 
wee  jixdiisouE^y  sereened  from  T»ir  as.a 
Ai^wereL  indeed,  hne  wad  theieraiilkk^cbsaTQiirad 
«KQ  by  the  i&itiatoi  The  fuuKbe?  Xavcba^aK  ad~ 
v«0Mtieto>  the  West,  nwee  Chnete  wd  phiift- 
■nphio  dia  ifc  becoau.  In  it  mamtaoiecl  itoelC  in 
«uap«ntiiM  iwritv.  In  Noiih  A&icft  it  feoad  ita 
aiML  uamnna  adhMraDta,  gainiiw  saent  n^port  evwa 
aiMBfftihe  likofcy,  Tfae  csplaiiaBiaa  of  tU9p«rfc#|M, 
Ikain  thAfiKitlMtaae  partof  tbepc^latieaof  l^orth 
Africa  was  of  Semitic  origin.  Augustine  was  aa  aiid>* 
to*  for  auia  yeaia,  while  Fanatau  waa  at  that  time  the 
noat  cstecncd  lyiiaiiickiena  tea^Mt  in  tho  Wmt.  A«- 
castkie  ia  bla  latcy  wtitiom  against  the  UaaiduMoa 
JeaJa  diiefly  with  the  fefictwing  probl«iBet--(I)  the 
x^otion  hebweeo  knowledge  am  faith,  aad  lKtw«wk 
leasoa  and  aatbority ;  (2)  the  nature  of  ^ood  and  eril, 
and  the  origin  o£  the  bitter;  (3)  the  evetmt»  of  &ee 
will,  and  ita  relaUoo  to  tha  divine  omupotence;  (4) 
the  tebltoNi  of  the  e^  in  ^e  world  to  ika  divine  gov- 
erwiMttt. 

The:  C%niBtaan  B^nantiQe  and  Rmmm  omperoift  fimw 
Voleiia  oaiwar^  enacted  aljiot  lava  agunat  tlus  Maai.- 
chesaoa.  Bat  at  fiirat  tbeaa  bc«e  bttle  finiit.  The 
avditorea  wexQ  did£edbk  to  traee  out,  and  botKlos  they 
tea%  8*ve  tttie  occasion  for  persocutton.  Bonne 
itself  between  370  and  440  MauohsuauBt  gained  a  lai^ 
MMOuntt  of  CQppoK^  especiaUy  among  tha  a^hua  um 
vaUie  teaciken.  It  aM  aiMe  ita  way  into^  the  lift  of 
ttie  people  h;  amoft  of  a  populav  Utwatuje  in  wbt^ 
Ae  apoatfea  were  aiMl«  to  pW  a  nrawiMEit  pairt 
{J^oaisBphtii  Atts  </  t4e>  AfM^ks^.  Haiuehmain  i« 
the  West  had  also  some  <xi>«tenoe  of  atteotpta  at  r&< 
fatiMtion  fton  tbe  aacetio  bub  of  theee  ve  kjiow 
itUe,  H  RoMO  La»  the  Qreat  was  th*  first  who  took 
energetic  neuurai,  along  with  tbe  state  authoritioftt 
agaiaat  the  tsftnem.  ValentiDiaae  IlL  (koieed  baaieb- 
■mtt  agwtst  ita  adheraaitei^  Jostiniaoi  the  punisbBKnt 
of  death.  Ilk  North  Afrwa  HaHehaNan  iqupears  to 
haTe  beea  evtinguiftked  by  ^  peneoiMaon  of  tne  Yan- 
dola.  Bat  it  stili  conti&ued  to  exist  elnwhwc,  both 
in  tbiaBiymntine  <min  and  ia  the  West,  and  in  the 
eatliat  part  of  the  Bfiddlo  Ag«e>  it  gave  aa  impulee  to 
the  foraaation  of  aew  secta,  which  remuBed  xetatcd  to 
ib.  A»d  if  it  has  not  been  tfuit«  proved  that  ao  ead? 
aa  the  4th  eeataix  the  Primllianistfi  trf  Spain  wexc  in* 
ineaced  )iaoi<^i«n,  it  is  at  least  uwioubted  that 
the  {"auttaiaas  and  Bogooulea  aa  aa  the  Cathanats 
and  tbe  Albigeaaea  «:e  to  be  traced  back  to  ]^aiu«b»- 
aBaUodMaraonitiemV  Thus  the  ^te«i»Bot  indeed 
W]ia«tlMFQrBiaa,  butof  ManiisbaBiwnasiQedifledligr 


Cbnstian  iainaneeB,  aocQiiipaniad  the  GathotittChunh 
until  Uw  tatih  eentaor. 

fiiwtfcva— (a)  Orleota!.  Among  tbe  Boarceafor  a  hlstmr 
of  Mauichnt^,  the  Bi«irt  iinpqTlaBt  tl»«  OHeatal.  Or 
tk«a»  the  M^aaHnedan,  tho^^of  cemfarattTdr  taJwdattk 
avediitlagatMlv  tba  «n»B«BtMewBerinwU<h  thn 
hwTetMnbcamHDMteAtnw,  iawett«*  Um«i  IniartM- 
They  nest,  be  wmeA  txst,  tecaiMe  aivieat  Mau- 
clinw  writing;!  have  been  oatd.  iu  tlieir  ooasttacHoik 
wbUe.  with  t)Mtezce^}on  of  mne  smalt  and  rather  Tinlm> 
poctant  plecee,  we  pooneaB  ne  other  erisinal  Mapichwa 
wer^  datteg  freia  the  3d  ewteir-  At  tb«  ke^  of  all 
Btaads  Eo-l«»dtn,  iVIkritf  t«rM  WO),  editeA  FMi^ 
(tsn-ra);  convktbehi^taa'awerk^AtMi^vnM l^^tk«MM 
£EiAfft/t4%  ana  also  aUaluarttoi,  JCiM^e^wiW  «ea- 

iw^i  (12th  cant),  edited  hr  Cuwtgn  (lEbto)  and  tOMMed 
intq  German,  br  HurbrCtwer,  laKt^and  hidtvidnat  uotca 
attd  ezeeiptB  by  Thbari  flOth  cent.).AhBfr6nt  Clltt  eeoa.), 
and  othex  Araiblvi  and  Vvtgiam  htrtoviaaa. 

ortbeC^rwttea  OvicMli^  thoaethaaaflted  iMMkiaf4a> 
matioB.  aie  BfrhraMa  fiyraateti.sn)*temneqavnfiNMi; 
tba  AvBenian  Eawh  (jm  AiMt.  f.  AM.  Vml,  IMML; 
Laafloi%  Ctllmivm,  iuTl'S  «j|Oi«wbo  wrote  in  tlieStk  caa- 
tnxy-  aminat  Uaruon  auid  Maiu  ;  and  tbe  Alexandrian 
patria^  Entycbhu)  (od.  918>,  Attmin^  ed.  l\>G0Gke.  IftM. 
Tbere  aro  besidee  aoaMeved  pleeea  qf  infrrvatMB 
Ai^MataB  C4th  Mat.X  BarlkabMN*  (13^  cmA.),  and  othen. 

f &>  Grcek  aad  LatljL  ne«wljNl,ataatiafe<xf  thaKaal^ 
dtiMwia  In  Uke  QwcchBoam  einpiJM  i«  to  be  fe«a4  ua  an 
Qdw«  of  Diw^Qtia^  (w»  Kinel,  CW.  Gunfov^  tit.  xv.)>wUicU 
ia  held  by  loifta  t«  heiSPurioaSf-wlulQ  otbeis  assign  tt  te 
one  OT  ofeUest  ef  tbe  yaara  287, 290,  2tW,  308  (so  VLsmon. 
ttraee.  of  sq.).    Sasebios  ^T«e a  aliert' aeeeant 

ofUiA  aeo*  (Jf.  M.,  vii.  31)^  H  the  Actm  ibqMri.  bow- 
eve^  tbat  baaame  the  prtecipal  hmvc*  an  the  sadtaevt 
eflCanicteiHnxlovQrwkaaASenaaiwirtera.  Th«w  JUte 
are  aetiadeet)  irbat  tlwjy  sivQtlw«s*lv«eio«t  (te,  vbuaa 
aeooant  of  a  disptxtatioa  bold  between  Mani  aod  the  hisiMp 
Arcbclaoa  ot  Caacar  ia  Mesepotamfa ;  bat  tbey  nevertheleaa 
omtaia  macb  tbat  is  trustworthy,  eepetylaUy  ncardioe  the 
deoCrine  <rf  Ht&ni,  and  (hey  alv  Inelede  MiMilcbiaa  CMee.^ 
Mi«Bto^  TheyeoaMsS  •#  wieaa  diatinot  plaeas,  and  vitfl^ 
aatad  ta  the  beciaoiBg  of  ttw>  dih  aentiury,  Helnhbr  at 
SdoBw.  Tb>^wexetva<Mdat«daaeerty  aath«&ntb»U  ef 
the  save  cetttiuy  from  tbe  Syriac  tea  ia  taaintauicd  tgr 
Jeromje,  Ve  Vir.  /iiuat,,  72:  tbcwgb  this  is  donbtcd  1^ 
modern  sdbolaraj  iato  Greek.  |^aad  boob  afterwards  into 
I^tin.  It  is  on^  this  seoensary  Labfa  Tersio^  that  we 
poBseee  Mited  by  Zaei^tai,  1698;  nprnth,  Xfittf-Sme.,  toJ. 
1818;  transfatted  in  Clark's  Awt^vme  Jjthiry^  TOl. 
small  fracaMidaef'tbe  Ctveek  Terston  have  been  |waesrv^ 
£egardtn«;  tk*  Attn  Ar^Moi^  «ee,  Kittwita  in  XMtekir.f,  d. 
Autor.  ThAoi.,  and  Oblasineki.  Acta  dwp.  At<^  et  iniM- 
ti»t  ]S74.  Id  tlio  foru  in  wbicb  ve  now  posscsi  them,tbeT 
ara  a  compilatiou  after  the  pattern  oT  tbe  Ctemmliite  Jtomt- 
tit§,  and  baTe  beea  Bubjeeted  to  aaaniloM  redasttoaa. 
Tkesa  Acta  vera  aaad  W  CrwH  ef  Jwasalcm  (Catnip  ^ 
i^pbaatina  (.arv.,(jiiVaua  a  irreet  awnbec  «f  otbar  wHten« 
AU  tbe  GwfM  and  Itstia  befesiotagiata  haw  iwdnded  the 
^MARictiwmaiD  their  CKtatogiwa;  but  they  seUom  addoce 
any  independoat  InfocsfttioD  regairdtng  then  (see  Tfaee- 
doret,  Iftrr.  ^ift.,  t,  20).  Important  matter  is  to  be  feead 
In  tbe  rceoltttiens  9t  tk«  eouncila  from  tbe  4tb  ceateiy 
oBwerda  {see  Maasi,  Atta  CoiuU^  aad  Hefcte,  OmuHimt* 
MtAichit,  vei.  K^itl),  and  alM  in  tb»  aaatceveeiial  writinas 
of  Titwef  Bwtsa  (»>k  Qe*t.K  CW(  HsMKe^Mc  (ed.  Laga«Lei 

and  of  AJexandw  of  LyoopeUs.  A'lw  ■^'c  t4«  w  *" 
iilm  (ed..  Conxbttlis ;  traasl.  hx  Antt-Nitu  JMi,  vol.  xiv.  Of 
the  Byzantines,  tbe  most  worthy  of  njeDAion  are  John  of 
DamascQS  (i>9  MtrnM.  and  Dialog.),  and  Photim  (t»d.  179 
.BtUtotft.).  Tbe  struggle  wdlk  the  ^Heiani  and  the  Bd««. 
miles,  wbo  weia  oOm  simply  Idw^ed  with  the  Mani- 
Paeans,  a^in  directed  attentitan  ta  tbe  IsMm.  Ia  tbe 
West  tbe  works  ef  AngeetHW  aie  the  great  vs^Mrtory  Ibr 
infamatUiQa  on  the  subject  of  MsAicbaeismCOmJra  ^^dam 
4(atitcA«is  fviM  eaconJ  ./WtdosienCt;  Ctnttra  AmtWa  ifaai- 
e\mm ;  OMttra  ^brtunatum,:  Contta  Adm/mtwm;^  Omtm 
BDcttHdmum 2>k  aetu  ettm.  Alio*  JfiMmjtee;  Jk  Ometi  a 
JfanMum;  £>*  Mi<uni  btuA;  Jls dtabe*  endwitee ;  AfMtili' 
M«CFAi«adi;  Zte  suHta* asii.  oathef.  sft da  wariiw  Jfiwaitos- 
nm  j  i)»  bmt.).  Tha  mmn  esMapteto  tba  ^<:tare,  haw- 
e«ar.  wbicb  way  here  be  obtwn^  of  ManvJuBism.  the 
more  ceutieus  mast  we  be  in  nuXing  geoerallzatioiui  from 
It,  for  it  is  beyond  doubt  that  Western  llanicdmiflm  adopted 
ChrfstiftB  elemeata  wbicb  are  wantbig  in  Ae  iM^fiual  and 
in  tbe  Oriental  M&oiebnkia. 

£(tcp«kir«..«^'nie  moat  imMetant  weeks  eit  MaiiAclwiam 
are  Beaascbse.  iBeL  awHtw  *  Jftwrtlte  at  As  MaifcdHiw^g 
i«la»  1734  j|.  (th*C!hiMUMi)taaBa«ii«MmMakia  an 
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ban  •bvngly,  indeed  too  atroDgl7,enipluuiMd);  Bafir,  Bat 
mwmitk.  MiU^mHjttmm,  1831  (in  tbu  wwfc  MankbAan 
HMonbtion  is  exhiUM  Aram  m  nnoolktive  standyoiotj ; 
Flngol,  Mam,  1862.  (&  vcury  oareftu  iavestigatioii  <*u  tb« 
bull  of  tbe  J^'&rM] ;  EeMlw,  UttterniAHTtg  mr  Geimis  dta 
numUi.  StHgknuagtiemt,  1976 ;  and  tfao  article  "  Maui,  Mnni- 
ebie^  br  tbe  aame  writer  in  Henog-PUtf «  M.  E.,  ix. 
6Sl  TUb  Brtlida  la  vary  Cborou^,  and  laada  to  ■mmC 
fkmahla  aspeitatioM  iBgwiiny  tbs  aatkor's  IbitkaomtDit 
work.  The  aaeoonts  of  MMh^m,  Laxduer,  Walcbr  and 
Scbrocbb,  aa  well  aa  tto  monograph  by  Trechael,  V«tiar 
Kanon,  Srilik,  mid  Sxegea*  der  ManickSer,  1833,  may  also  be 
mentioued  aa  atin  oseflil.  The'  varioos  icnantaea  which 
bftva  bean  made  legaidlng  Pandsm,  the  ancient  Semitie 
nligioBiit  GaoitleiHB,  ate.,  am  of  the  gwatort  impertuoa 
Car  Aa  hiwaHgallim  of  M.»i«h-u-  (a.  HA.) 

MA5ILA  (leweometly  Manilla),  the  capital  of 
LusoB  and  tb»  PhilipiHne  Islands^  and  the  esntre  of 
Spanish  commerce  in  the  Bast,  was  fbunded  by  Le- 
gwpi  in  I5TI,  and  is  sitoated  on  the  eastern  shore  of 
a  onndmrbay  120  aairtiea]  milevni  ciRrnnfbicnoo,  14^ 
36'  N.  lat.  and  12(r  Q2f  R  long.  The  country  around 
dw  bi^  is  mon  or  less  flat  in  <msracter,  aud  in  the  dry 
seMon  almost  bai»  of  TagetotioHj  so  tbtt,  exempting 
tbe  BMmso  and  ]lCaM»  moantaint  b^ind  niaiiila, 
and  the  chains  oPmomttains  ninning  north  and  south 
of  the  entrance  to  the  hey,  there  is  realljr  nothing  at- 
ftaoUve  about  the  harbor.  It  is  unsafe  in  tiie  north- 
east and  flontlnrest  monsoons,  and  vecKlsover  300  tons 
hare  bo'nin  fbr  shelter  to  the  naval  port  of  Cavit6,  the 
smaHercraft  fincffng-a  safe  anchora^  behind  a  break- 
watez  fhcing  the  mouth  of  t^e  I'aaig:  A  new  break- 
water, however,  was  commenced  in  1880  for  ves- 
selsL  7his  river  Pasif;,  which  is  about  14  miles  long, 
is  fed  by  an  inland  lake  culled  the  Jji^na  de  Bayo, 
and  on  ita  w^  into  the  harbor  it  divides  Manila  into 
two  parts.  On  its  northern  bank  are  lar^e  commercial 
warenonses,  a  basaar  oecnpiod  chiefly  by  Chinese, 
known  as  the  Bsculta,  and  trending-  eastwards  an  ex~ 
tensive  snbnrb  uf  native  dwellings  extending  some 
miles  up  the  Pbaig.  Beyond  the  JEaeolta  lie  Binondo, 
the-buMoesB  part  of  Manila,  and  San  Miguel,  the  fash- 
ionable r[uarterwhere  Spaniards  and  foreisncra  have 
their  residence,  and  where  since  the  earthquake  of 
1880  two  palaces  have  been  enscted  fbr  the  gover- 
nor or  captain-general  and  for  the  admiral  of  the  fleet. 
There  are  numerous  cfaurehea  and  bnmtt-ks  in  this  i>art 
of  the  town,  and  several  pufalie  buikling?,  of  \rhtch  the 
following  may  be  mentioned, — the  haejutal  of  St.  hai- 
BXVB,  tbe  pnm^ro  or  large  military  storehouse,  and  the 
fhmons  e»rar  fachny,  covering  a  space  of  abimt  six 
acres,  ana  employing  daily  !0,0(>0  women.  Beyond 
and  blending  as  it  were  with  Binondo  are  vin!i<:;ca  of 
which  the  governor  has  his  eounttr  house,  and  where 
the  lituropeans  have  built  pretty  villa  residences. 
A  stone  bridge  and  a  new  suspension  bridge  connect 
Binondo  or  modem  Manila  with  the  subm-b  opposite 
and  the  old  tort  of  9t.  lago,  ffltuated  on  the  soutn  bnnk 
and  about  a  mile  from  the  mouth  of  the  Pa.<ig.  With- 
in the  fort  wall  lies  the  old  eih-,  or,  as  it  is  commonly 
called,  the  Plaza  de  Slanila.  It  is  approached  by  neve- 
nU  gates — the  principal  being  the  Entnila,  near  which 
stands  the  enstom-faonse.  It  has  soverul  jvinarps,  and 
the  streets  running  at  right  angles  with  each  other  are  I 
fairly  broad  and  clean,  but,  as  no  trade  ih  i'aiTie<t  tm  in  ] 
this  part  of  the  town,  they  are  dull  by  da>',  aud.  as  ; 
only  oil  lamps  are  used,  gloomy  1^  night  The  public 
edifices,  sucb  as  the  governor's  palace,  the  town  hall, 
and  the  cathedral,  are  in  a  latve  square,  in  tbe  centre 
of  which  is  a  statue  of  Charles  iV'.  surrounded  bv  a 
garden  of  flowers.  To  these  may  be  added  the  civil 
and  military  hospitals,  the  mint  and  mwieum,  the  imi- 
venity  and  the  academy  of  arts,  the  arsenal,  the  prison, 
and  numerous  barracks,  convents  and  monoKLeriea. 
Bejnind  the  walls  is  the  cahnda  or  esplanade,  with  a 
•mall  poMeo  or  promenade  fatnog  the  bay,  where  three 
or  fbur  military  bands  play  twice  a  week  to  a  large  con- 
oourse  of  people.  This  forma  the  chief  out-door  at^ 
traction  for  the  61ite  of  Manila.  There  are  two  thea- 
MM  -oecaaiMMUy  irtsitedtyEuropeenoompanieB;  but 


there  is  a  want  of  the  caf€s  and  bull  fights  so  assodated 
with  Spanish  lif^  Bvening^  receptions  ave  given  by 
the  Spaniirds,  whwe  cards  and  nuuie  serve  to  wfaib 
vwuy  the  time,  aad  the  wdt-to-do  Tagaio,  beaidesimi- 
tating  his  mastns  in  all  their  amussmeDts,  has  aeother 
to  which  he  is  paaaanatsly  addicted,  vk.,  eoek-fight- 
ing.  This  is  under  Qevennnent  oontiol,  wad  in  tam 
oan  only  be  held  in  liosiised  oookpiM,  wfateh  in  1878 
yidded  above  £33,000  to  tiie  revenue.  The  natsv« 
officials  may  sometimes  be  *  little  offieiou  and  ovar- 
bearine ;  boC  the  natives  ^nnrally,  a^esitllr  those 
out  of  Mauihs  arc  as  hoapitoUe  to  tlie  stranssr  as  the 
Spafliard. 

The  population  in  the  wdled  town^  inehisive-  of  tbe 
garrison,  n  ^ven  in  the  oonsular  reports  for  1880  ae 
12,000,  and  that  of  Binondo  and  subnrbs  as  250,- 
000  to  300,000.  In  18^  the  total  was  mtfaer  more 
than  150^000. 

ISie  eonate  is  henithy,  and  thongh  hot  isnot-nn-  . 
bearahly  so,  the  mean  teasperaturc  beiegi  about  82.fi* 
Fafan  !I9ie  hot  season  pvmilsftom  Mttoh  to  tbe  end 
of  June;  tbe  rest  of  the  year  may  he  said  to  ho 
sbowsry  and  stormy  The  <^ief  dimnlio  dramrba^ 
to  a  nwdeiMO  in  Manila  ate  hurriaanaa,  earthquakea, 
and  fbarliit  thundentonua  Great  daonage  wee  done 
te  propcBty  by  a  tnmado  of  enoeptjonal  esrfrilT-  in  Oo 
tebn,  1882: 

The  cemetery  of  Kfanila  is  well  situated  fbr  a  hot  climate 
and  tlio  bwJcward  couditiuu  of  its  sanitary  sirangements. 
£t  is  a  lorgn  cinmlar  avca,  sarroanded  by  aa  ooterandsn  in- 
ner  welt,  with  bortaout^  ienasBS  between  (ban  plased  ana 
above  aoetihar  in  tian.  On  Aeanival  ef  a  bodyfigzaq^al- 
turo  it  is  takoa  oat  of  its  coffln-and  mtt  into  one  of  bboae  m> 
coHca ;  qolfiklinie  is  theu  spread  upon  it  uui  tbe  month  of 
the  recess  brickvd  ua.  If  the  recess  is  ttte  property  of  the 
ntatlvw  of  the  dead,  the  body  remains  nndisCoiiMd  ftncver. 
Ifotherwise,  it  ramaint  nntU  the  recess  is  absolutely  re* 
qairad  for  another  ininato,  when  tbe  bonea^  tbe  only  re- 
Buinftleft  of  the  deoaoaed,  an  colloeted  aad  eareftllly  da>- 
posited  ja  » Inrge  hollow  or  fcess  kept  fbr  thai  purpoas. 

Fbr  two  cauturies  after  tho  8|«aiah  sattlemant  uie  tnda 
of  Ifauilawltb  the  Wtiitem  world  was  carried  on  via  Aa^ 
pulco  and  Mexico ;  aud  it  was  not  till  1764  that  oven  the 
Spanlsli  vessels  bcjran  to  come  roand  by  theCnpe.  Tlie  port, 
liowever,  was  opeoed  with  some  resthctions-  to  Ibndgn 
vesK^in  1789;  pemisiion  Ibr  tbe  cstaUishmant  of  m 
English  commercial  betiaa  was  granted  in  18W;  tbe  isBe 
liberty  was  before  long  i^nuiU'il  to  other  iiatitxulities;  and 
iu  16^4  the  privilogcaoC  tim  Koyal  Comnmy  of  tlio  Philip- 
pines expired  and  left  tbe  eooiiuercial  movemeat  to  its 
natural  teudcndes.  Since  lAuit  time  the  trade  of  JHanlla 
has  greatly  inereased.  While  In  1840  tho  port  was  entered 
by  ItjT  vessels  with  a  banlen  of  aboat  57,000  tons,  the  corre- 
sponding 'flguivs  tor  IMl  are,  iudnding  182  steamurs,  317 
vessels  I  British,  llti;  Spuiish.K;  tiennaUr  38>,  with  a  bw- 
don  of  244,000  tons.  Uanila  Iwinp  (oAoea),  suaar,  cigars,  and 
coffee  are  tho  ohief  artiulcs  of  export;  and  snpan  wood, 
mother  of  p<.-arl,  and  gum  arc  regular  thuagb  sccondaiy 
items.  The  qnimtitv  of  hemp  »liipp«d  at  ifanilahaa  In- 
crcased  fVom  .'>S8,S06  picnis  (1  picul  ->13!>  lb)  in  ISn  to 
(iS!j.8M  In  ItiRl.  Mid  in  tho  same  pin-iod  the  quantity  of  i 
sugar  has  risen  fVoiii  1.215.«i(l  picnis  to  8;001310.  BriUin 
and  the  United  fftatus  are  tb»greut  mitrketa  for  both.  Tlw 
avcruKu  uuiuber  of  i-iHars  exportod  ia \fZ,&SifX3(y,  tbe  greater 
IMtrtion  going  to  Sing.iirare  aud  (.'biiia.  Tlio  total  valoa 
of  thu  pziiorts  was  £.''>,4(iO,000  in  Ibal,  against  £2,979,000  in 
IHtM ;  and  a  eorre^Knuling  inctaase  has  taken  pliiee  in  die 
imiwrta. 

Tfiegraphic  communicattoa  betwstu  lf™>'*  and  Han|^ 

Kon^'  was  oatabliflhwl  iu  1U60. 

MANILA-HRMP,  the  most  valuable  of  all  fibree 
for  cordage,  is  the  produce  uf  the  leaf-stalks  of  Muaa 
tearti'lif,  a  native  of  the  Philippine  Islands.  The  plant, 
caltetl  abrica  by  the  iglandcre,  throws  up  a  spurious 
stem  from  itu  rliizuiuc,  cuiisisiing  of  a  cluster  of  sheath- 
ing leaf-stalks  which  rise  to  a  height  of  from  20  to  30 
feet,  and  spread  out  into  a  crown  of  huge  undivided 
Ic-iives  chanteteristie  of  the  various  species  of  JUuta 
(plantain,  banana,  etc.).  In  its  native  regions  tiie 
plant  is  mdely  cultivated  solely  as  a  source  fibre ;  it 
requires  little  attention,  and  when  about  three  yean 
old  develops  flowers  on  a  central  stem,  at  which  stage 
it  is  in  the  most  fsToraUe  xindition  for  yielding  Qhn. 
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Tfae  stock  IB  then  out  dovn*  and  the  sheathing  Btalks 
tern  Bsonder  and  reduced  to  amall  strips.  These  stiips 
in  their  fresh  succulent  oondidon  are  drawn  between 
a  sharp  knife-edged  instrument  and  a  hard  wooden 
block  to  which  it  is  fixed,  and  by  repeated  scraping  in 
this  way  the  sofl  oellulu-  matter  which  surrounds  the 
fibre  is  removed,  and  the  fibre  so  cleaned  has  only  to 
be  hung  up  to  dry  in  the  bpen  air.  when,  without 
farther  treatment,  it  is  ready  for  use.  Eacli  stock  yields, 
on  an  avonge,  a  little  under  1  fi>  of  fibre ;  and  two  na- 
tives cutthig  down' plants  and  separating  fibre  will  pre- 
IHvenotmore  than  25tt>  per  day.  The  fibre  neldea  W 
the  outer  la^er  of  leaf-stalks  is  hard,  fhlly  aeveloped, 
and  strong,  but  the  produce  of  the  inner  stalks  is  in- 
meanngly  thin,  fine,  and  weaic  The  finer  fibre  is  used 
by  the  na^ves,  without  spinning  or  twisting  (the  ends 
of  the  single  fibres  being  knotted  together),  for  making 
ezoeedingly  fine,  light,  and  transparent  yet  compara- 
tively strong  textures,  which  they  use  as  articles  of 
drees  and  ornament.  The  hemp  exported  for  cordage 
purposes  is  a  somewhat  woody  fibre,  of  bright  brown- 
ish-white color,  and  possessing  great  durability  and 
strain-TesistiDg  power.  It  contains  a  very  oonBtderatte 
amount  of  adherent  pectinous  matter,  andammiiBtMlly 
large  proportion,  as  much  as  12  per  cent,  of  water  in 
I  dry  condition.  In  a  damp  atmosphere  the  filne  ab- 
lorbs  moisture  so  freely  that  it  has  been  found  to  con- 
t«n  not  less  than  40  ijer  cent,  of  water,  a  circumstance 
which  dealers  in  raw  fibre  should  bear  in  mind.  The 
plant  bos  been  introduced  into  man^  tropical  lands : 
but  the  cheapness  of  labor  in  its  native  regions,  ana 
its  abundance  there,  prevent  its  being  a  profitable  sub- 
Btanoe  for  general  cultivation.  The  entire  supply  comes 
firom  Manila  andCebu  in  the  Philippine  Islands,  where 
its  cultivaUon  and  preparation  must  give  employment 
to  a  very  large  population.  Tlie  exports,  which  are 
increasing  with  great  rapidity,  amounted  in  1881  to 
about  400,000  bales  of  2i  cwts.  each,  almost  the  whole 
of  which  goes  to  the  United  Kingdom,  the  United 
States,  and  the  Australian  colonies.  The  quantity  im- 
ported int«  the  United  Kingdom  in  1881  was  346,908 
cwts.,  valued  at£6T8,5I4.  The  fibre  is  now  so  valu- 
able that  nianila  hemp  cordage  is  IVeely  adulterated  by 
manufacturers,  chiefly  by  the  admixture  of  pbormium 
(New  Zealand  flax)  and  Russian  hemp. 

MANIXjIUS,  a  Roman  poet,  was  the  author  of  a 
poem  in  five  books  called  Astronomica.  Nothing  is 
recorded  of  the  author;  he  is  neither  quoted  nor  uien- 
tioned  by  any  ancient  writer.  His  very  name  is  uncer- 
tain, but  was  probably  Marcutf  Manilius.  From  the 
woric  itself  it  ma^  be  gathered  with  much  probability 
that  the  writer  lived  under  Augustus  or  Tiberius,  and 
that  he  was  a  citizen  of  and  resident  in  Rome.  He 
bears  the  name  of  a  distinguished  plebeian  famil;^. 
His  work  is  one  of  great  learning;  he  had  studied  his 
subject  in  the  best  writers,  and  generally  represents 
Uie  most  advanced  views  of  the  ancients  on  astronomy. 
It  is,  however,  destitute  of  poetical  or  literaiv  ment. 
It  is  difficult  to  expbun  how  a  work  of  such  leamiiig 
on  a  subject  which  was  studied  with  such  interest  by 
the  anoientB  diould  have  remained  so  ne^lectea. 
!E1rmicus,  who  wrote  in  the  time  of  Constantme,  has 
so  many  points  of  resemblance  with  the  work  of  Mani- 
lius that  he  must  either  have  used  him  or  have  fol- 
lowed some  work  that  Manilius  also  followed.  As 
Firmicus  says  that  hardly  any  Roman  except  Cssar, 
Cicero,  and  Fronto  had  treated  the  subject,  it  is  proba- 
ble that  he  did  not  know  the  work  of  Manilius.  The 
latest  event  referred  to  in  the  poem  is  the  great  defeat 
of  9  A.D. 

MANIN,  Danielb  (1804-1857),  president  of  the 
Venetian  republic  in  1848-49,  and  one  of  the  principal 
founders  of  Italian  independence,  was  bom  in  Vemce 
on  the  13th  of  May,  1804.  He  studied  at  Padua, 
graduating  as  doctor  of  laws  when  only  seventeen 
yean  of  age,  and  soon  after  translated  Pothier's  large 
treatise  SttrU  Droit  Romahi.  To  hb&ther,  an  eiu- 
nant  banister,  he  was  indebted  not  only  for  much  of 
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his  skill  in  jurisprudence  but  for  his  strong  repubUou 
bias,  having  as  a  boy  constantly  heard  him  deDOunos 
indi^antly  the  iiyustice  of  Bonaparte  in  handing 
Vemce  over  to  Austqa  the  scandalous  treaty  of 
Campio  Fonnio.  In  1830  Manin  commenced  practJoe 
as  an  advocate,  but  only  to  become  conscious  of  the 
harsh  restrictions  laid  by  Austria  upon  the  administra- 
tion of  law.  That  and  the  following  year  showed  some 
stirrings  of  political  life  in  Italy :  and  Manin,  already 
the  leading  spirit  in  Venetia  of  the  new  national  party, 
strove  to  train  his  countj^men  to  united  purpose  ana 
acUon.  The  question  of  a  railway  to  Milan,  for  in- 
stance, or  whether  the  Indian  mail  should  go  liy  Ven- 
ice, was  utilized  to  quicken  the  patriotic  instinct  by 
thwarting  the  Govenunent,  and  that  without  neglect- 
ing the  great  principle  "legality  and  pubHcity" — which 
till  1848  was  his  unswerving  rule  of  conduct. 

In  1847  he  spoke  ably  on  political  eoonomy  at  the 
sdentifio  congress  held  in  Venice,  and  soon  after  pre- 
sented two  petitions  to  the  "congregation,  —a 
shadowy  deliberative  assembly  which  was  tolerated  by 
Austria.  His  principal  demands  were — separate 
govemmeut  of  Venice  and  Lombardy,  reviuon  of  the 
code,  an  annual  budget,  freedom  of  the  press,  and 
religious  equality.  On  the  I8th  of  Januai?,  1848,  soon 
after  Radetsky's  cruel  treatment  of  Muan,  he  was 
arrested,  but  only  to  intensify  the  patriotic  enthusiasm 
of  the  people.  The  population  of  Venice  marched 
past  his  prison  nlcntly  and  mournfully,  every  head  un- 
covered. The  carnival  (that  year  spent  ip  gloom)  was 
scarcely  over,  however^  when  the  ghid  news  from 
Sicily,  ifaples,  and  Pans  so  worked  upon  their  minds 
that  the  Austrian  authorities  were  forced  to  feel  that 
the  revolutionary  wave  had  reached  Venice.  On  the 
17th  March  Manin  was  carried  in  triumph  to  the  Place 
St.  Mark,  and  virtually  declared  dictator.  Now  that 
the  moment  for  action  was  come  he  immediately  formed 
a  civic  guard,  and  bv  his  enecgy  and  earnestness  in- 
spired all  classes  of  the  citizens  to  act  as  one  man.  On 
the  22d  the  dictator  became  president  of  the  new 
republic  of  St,  Mark,  to  cope  alone  with  all  the  difficul- 
ties of  administration,  organization,  and  finance.  In 
March,  1849,  on  the  defeat  of  King  Charles  Albert, 
Venice  had  to  prepare  hencif  resolutely  for  defence ; 
and  on  the  2d  Apnl  there  was  passed  in  the  palace  of 
the  Do^es  a  decree  in  two  clauses: — "(1)  Venice 
will  resist  the  Austriaos  at  whatever  cost;  (2)  the 

S resident  Manin  is  invested  ^th  unUmited  powers." 
In  the  26th  May  one  outlying  fort  was  taken,  but  on 
the  3d  July,  when  Rome  and  Mazzini  had  succumbed 
to  the  French,  Venice  and  Manin  were  still  strenuous 
in  their  heroic  defence.  Only  when  cholera  had  also 
attacked  them,  when  food  and  ammunition  were  spent 
and  people  were  dying  of  hunger,  when  every  boose 
not  burned  down  was  riddled  by  the  shot  and  shell  of 
the  bombardment,  and  no  gleam  of  hope  from  without 
was  visible,  was  the  capitulation  signed,  24th  August, 
on  terms  of  amnesty  to  all  except  the  prendent  and 
thirty-nine  other  citizens. 

Living  Venice  on  the  27th,  with  his  vift  and  two- 
children,  Manin  spent  the  rest  of  bis  life  in  Paris, 
where  he  maintained  a  modest  independence  by  teach- 
ing his  native  language.  His  energies  were  still  de> 
voted  to  the  unification  of  Italy,  so  that,  whether  as  ik 
republic  or  as  a  kingdom,  she  might  be  freed  from 
Austrian  aomination.  He  died  of  heart  disease  on  the 
22d  September,  lSd7,  and  was  buried  in  the  family 
tomb  ot  Ary  SchefFer.  In  1868  the  remains  were  re- 
moved %o  Venice,  and  honored  with  a  public  funeral. 

See  Henri  Martin,  D.  ifoni*,  1858,  uid  L'  XMU  AoMmim, 
1S61  (Martin  also  wrote  the  article  in  the  Biogr,  V*ivtr~ 
ttOe);  C.  L.  Chasin,  i£am»  et  VnaJU;  Emra'i  VHmiA 
Jfimtn,  Venice,  1873 ;  P.  de  La  Faye's  Daammta.  tte,  df  i). 
Mania,  1860.  Other  writers  are  Ernest  Legovve.  A.  d»  lA 
Forge,  avd  Edmund  Flagg  (New  York). 

MANIOC  or  MAHDioa     See  Cabsaya  and 

ASBOW-BOOT. 

MANIFDB,  a  native  state  in  NorfiheMtan  India* 
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lying  between  24'  35'  and  24*  48'  30"  N.  lat,  and 
between  93°  and  94°  40^  E.  long.,  is  bounded  on  the 
N.  by  the  N&ga  countiy  and  the  hiUs  OTerlooking  the 
AsBam  valley,  on  the  W.  by  G&eh&r  district,  and  on 
the  K.  by  Independent  Bunnah.  On  the  south  the 
boundary  is  undefined,  uid  abuts  on  the  country  in- 
habited  by  Tarious  independent  wild  hill  tribes  of 
Lushais,  Kukis,  etc.  The  state  oonsists  of  an  exten- 
sive Tftlkv,  esdmated  at  about  650  squue  miles  in  ex- 
tent, ana  »  lu^  garnnmding  unsiurvej^  tnot  of 
difficult  mountainous  oonn^  stntciung  between 
Assam,  C<bfa&r,  Barma]i,  and  Ghittagong.  The  total 
area  is  estoated  at  about  7600  square  miles.  The 
»opulatl(Hi  of  the  Manipur  valley  and  the  surrounding 
liills  is  supposed  to  bo  about  74,000  hill-men  and  65,- 
OuU  Manipuris.  The  hill  ranges  generally  run  north 
and  south,  with  oocamonal  connecting  spujrs  and  ridges 
•f  lower  elevation  between.  Their  greatest  altitude  is 
in  the  north,  vrhere  they  reach  to  upwards  of  8000  feet 
above  Bea-levcL  The  principal  geographical  feature  in 
the  valley  is  the  Logtak  Lake,  an  irregular  sheet  of 
water  of  eon^mble  use,  but  sud  to  be  yearly  grow- 
ing smaller.  The  vallev  is  watered  by  numerous 
rivers,  the  Birak  being  the  most  important  The  hills 
are  densely  clothed  with,  tree  jungle  and  large  forest 
timber.  There  are  1mm  horusof  wild  elepntuitB,  as 
well  as  tigers,  leoparcu,  bears,  buffaloes,  etc  The 
country  seems  to  be  singnlariy  free  from  poisonous 
snakes;  the  cobra  does  not  appear  to  exist  in  the 
valley,  but  the  boa  constrictor  is  found  in  the  dense 
forests  to  the  south. 

Ibe  flnt  relations  of  the  British  with  Usnipnr  date  from 
1782,  when  the  tSji,  aoUcited  Britlflh  aid  to  tepel  afiunuese 
invasIoD,  and  a  treaty  was  entcml  luto.  The  force  was  re- 
called aod  but  little  commnoication  betireca  the  two  coun- 
tries took  place  until  1824,  on  tbe  outbreak  of  the  British 
Burmese  wu.  Britiab  assistance  was  again  iovoked  by  the 
v^A,  and  the  Bormese  were  floaliy  ezpellod  both  ftomthe 
Anam  and  Manipur  valleys,  A  political  atfeut  acts  as  a 
meaofl  of  oommunicatiou  between  the  state  sod  the  |tritlsh 
OoTerument.  Manipur  valley  appears  to  have  been 
•riginally  occopiod  by  aeveial  tribes  which  came  from 
dlflennfc  directions.  Although  their  general  facial  diarao- 
teristlcs  are  Mongolian,  there  is  a  great  diversity  of  feature 
among  the  Manipuris,  some  of  them  ataowing  a  regularity 
swroachiug  the  Aryan  type.  In  the  valley  the  people  are 
wielb'  Hindus,  that  religion  being  apparently  of  recent 
Introdnetlon.  They  have  a  caste  system  of  thoir  own 
difftrent  from  that  of  India,  and  chiefly  founded  on  what  is 
known  as  the  system  of  lailip  or  forced  labor.  Every  male 
^between  the  ages  of  seventeen  and  sixty  is  obliged  to  place 
bis  services  at  the  disposal  of  the  state  for  a  certain  num- 
ber of  days  each  year,  and  to  different  clanes  of  the  people 
diilbreut  empltmnents  are  assigned.  About  four  hundred 
Mohammedan  nmilies,  descendants  of  settlers  from  Ben- 
gal, reside  to  the  east  of  tbe  capital.  The  aboriginal  biU- 
nen  belong  to  one  of  the  two  great  divisions  of  SAgaa  and 
Kukis,  ana  are  subdivided  into  innumerable  clans  and 
sections  with  slight  differences  in  language,  customs,  or 
dress.  The  state  w  noted  for  the  ezoollence  of  Its  breed  of 

Sonies.  Tbe  now  popular  English  game  of  polo  was  intro- 
nced  from  Manipur,  where  it  forms  a  great  national 
pastime.  The  tnide  Is  but  small,  owing  chiefly  to  the 
want  of  means  of  transport,  none  of  the  roads  being 
available  for  wheeled  carts. 

MANIS.  See  PANOOLtH. 
MANILA,  or  Manissa,  a  town  of  Asia  Minor  or 
Anatolia,  situated  on  the  north  side  of  Mount  Sipylus, 
28  miles  northeast  of  Smyrna.  Tliis  toitn  was  nn- 
denlly  called  Magnetia  ad  Sipylum  {see  Magnesia). 
It  is  situated  on  the  banks  of  the  Hennus,  and  is 
■oted  as  being  one  of  the  neatest  and  cleanest  cities  in 
A.sia  Minor.  It  contains  above  twenty  mosaues,  two 
of  which  are  adorned  on  the  extenor  witn  double 
minarets,  and  in  the  inside  with  paintings  and  other 
articles.  The  Armenians,  Greeks,  and  Jews  have 
also  their  respective  places  of  worship.  There  is  also 
a  fine  khan,  and  a  dtsdel,  which  stands  on  a  lofty 
roek,  and  otmunands  an  eztennve  view.  The  sur- 
nranfflug  country  is  rich  and  productive,  especially  of 
Mffnn,  which  is  exported.  The  town  is  tne  seat  of 
M  ooniidenble  trade,  and  many  of  the  inhabitant^ 
Vm.  xt^tu 


are.  employed  in  tbe  manufaaure  of  optton  and  silk 
goods  and  goats* -hair  shawls.  Population  about  40,- 
000.  The  town  is  now  connected  With  Smyrna  by  u 
railway,  which  is  continued  on  to  AJa-Shehr  (Phila- 
delphia). A  few  miles  from  Manisa  is  a  colossal 
statue  cut  in  the  rock,  which  is  generally  supposed  to 
be  the  figure  of  Niobe,  alluded  to  by  anient  authors. 

MANISTEE,  a  city  of  the  UnitedStates,  tbeooonly 
seat  of  Manistee  oounty_^  Mioluguit  is  situated  135 
miles  northwest  of  Lansing,  on  the  east  side  oS  Lake 
Michi^n,  at  the  mouth  of  the  Manistee  riyer,  whidi 
is  navigable  for  vessels  drairing  10  to  12  feet  of  water 
for  the  distance  of  H  miles  to  Manistee  Lake.  It  is 
a  great  seat  of  the  lumber  trade,  shipping  anniudly 
200,000,000  feet  of  timber  and  having  a  score  of  saw- 
milb  and  about  as  many  shingle  mills,  the  latter  of 
which  produce  in  the  year  400,000,000  shingles, — the 
largest  quantity  made  at  any  one  place  in  tno  world. 
Plsning-mills  and  foundries  are  also  maintained ;  aod 
in  consequence  of  the  discoveiy  in  1881  of  a  bed  of 
solid  salt  30  feet  thick,  eztensiro  salt  factories  are 
being  built.  The  surrounding  district  is  esiieotally 
adapted  for  fruit-^wing ;  and  sportsmen  an  attracted 
to  uie  Manistee  nver  and  its  tributaries  by  the  abun- 
dance of  the  rarely  found  grayling.  The  popniation, 
3373  in  1870,  was  7080  in  188a 

MANITOBA,  one  of  the  western  provinces  of  the 
Dominion  of  Canada,  is  situated  midway  between  the 
Atlantio  and  Pacific  coasts  of  the  Dominion,  about 
1000  miles  due  west  of  Quebec  (see  vol.  iv.  plate 
iixv. ).  It  is  bounded  on  the  S.  by  the  parallel  49*  N. 
lat.,  which  divides  it  from  the  United  States :  on  the  W. 
by  101"  20^  W.  long;  on  the  N.  by 52°  50'  N.  lat. ;  and 
on  the  E.  by  the  western  bounds^  of  Ontario.  Mani- 
toba formerly  belonged  to  the  Hudson's  Bat  Coh- 
FA»T  (q.  v.),  and  was,  after  the  transfer  of  thdr 
territory  to  Canada,  aiunitted  in  1870  as  the  fifth 
province  of  the  Dominion.  At  that  Ume  the  infant 
province  had  an  area  of  13,500  squaro  miles,  and  some 
12,000  people,  ehiefly  Indian  halt-breeds.  In  1881  ■ 
the  limits  were  increased  to  the  extent  indicated 
above,  and  now  contain,  taking  the  Lake  of  the 
Woods  as  the  eastern  boundary,  80,000  square  miles, 
an  area  only  8782  square  miles  lees  than  that  of  Eng- 
land and  Scotland  together,  extending  264  miles  from 
north  to  south  and  upwurds  of  300  from  east  to  west. 
Tha  old  district  of  Awiniboia,  the  result  of  the  efforts 
in  colonization  of  Uie  eari  of  Sdkiric  in  1811  and 
succeeding  years,  wsfl  the  nudeus  of  the  province. 
Manitoba  was  so  called  by  the  Dominion  pariiament 
after  the  lake  of  that  name ;  the  designation  is  usually 
considered  to  be  a  compound  of  the  Ojibway  words, 
Manito,  great  spirit,  and  Waba,  strait  betvreen  lakes, 
or  a  word  meaning  echo. 

The  drainage  of  Manitoba  is  entirely  northeastward 
to  Hudson's  Bay.  The  three  lakes — whose  greatest 
lengths  are  250,  150,  and  130  miles  respectively — are 
Winnipeg,  Winnipegoosis,  and  Manitoba.  They  are 
all  of  a  vciy  varying  and  irregular  shape,  but  average 
respectively  30,  18,  and  10  miles  in  width.  They  are 
frcui,  shallow,  and  tidcless.  Winnipegoosis  and 
Manitoba  at  nigh  water,  in  spring  time,  discharge 
their  overflow  through  small  streams  into  Winnipeg. 
The  chief  rivers  emptying  into  Lake  Winnipeg  are  the 
Winnipeg,  the  Red,  and  the  Saskatchewan.  The 
Assiniboine  river,  with  its  source  in  the  prurince,  and 
navigable  from  250  to  350  miles  for  steamers  of 
light  draught,  enters  the  Bed  river  45  miles  from 
I^lce  Winnipeg,  and  at  the  confluence  of  the  rivers 
("The  ForM  )  is  situated  the  dty  of  Winnijag. 
The  Winnipeg,  which  flows  from  the  territory  lying 
southeast  of  Itfike  Winnipeg,  is  a  noble  river  some 
200  miles  long,  that  after  leaving  the  Lake  of  the 
AVoods,  daslies  with  its  dear  water  over  many  eaacades, 
and  traverses  very  beautiful  soenery.  At  its  falls 
from  Lake  of  the  Woods  is  one  of  the  greatest  aud 
most  easily  utUixed  water-powers  in  tha  world.  Like 
most  rivers  in  the  New  Worid,  tbe  Bed  river  is 
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•i  intervals  of  years  sui^ect  to  freahets.  In  the  seventy 
years'  expeiienoa  of  Selkirk  ooloniste  there  have 
beea  four  "flsods."  The  highest  level  of  tke  site 
of  the  of  Winoipeg  is  said  to  have  been  imder  9  feet 
of  mtCT  for  several  weeks  in  May  and  June  in  1826, 
under  2f  feet  in  1852,  not  covered'  in  1861,  and  ox^ 
rader  water  on  the  lowest  levels  in  1'882.  Xlw  extent 
of  overflow  has  thus  on  eadi  oecanon  bem  less.  The 
loose  soil  on  the  banks  of  ithe  river  is  every  yew  ear- 
ned away  in  great  maasea,  and  the  channel  baa  so 
widened'  as  to  render  the  recurrence  of  an  overflow 
vnlikely.  The  Saskatchewan^  though  nob  hi  the  prov- 
ince, emptms  into  Lake  Winnip^  leas  than  half  a. 
degree  mm  the  northern  boandary.  It  is  a  mighty 
mm,  rising  in  the  Roc^  Mountains,  and  cvoesing 
fl^hteoi  degree*  of  longitude.  Near  its  mouth  «n  ths' 
Grand  Sapi&  _  Above  tJieaa,  steamsrs  ply~  to  Fort 
SdmontoQ,  a  point  ufmards  of  800  miles  ncotfawest 
of  tho  dty  of  Winnip^  Steamers  mn  flmn  Gtandl 
Bapids^hrou^  Lake  Winnipeg,  up  Red  vimr  to  the- 
flitar  of  Winnipeg; 

Qeologically  Manitobik  may  be  said  to  be  the  re- 
somption  of  the  SeoontUn^  rocks  Jaft  behind  in  the 
fertile  portions  of  Obtarioi  The  whole  northeast  of 
N<Mrtih  America,  rumon^  ftom  Xfabrador,  orosang  tha 
Ottawa,  and  skirting  the  G<eorgian  Bay  andi  Laka 
Superior,  is  »  region  of  Laurentian  on  I^imary  roeks 
— oontaiiung  copper,  silver,  and  probably  gold-betfing 
foolui  Vtom  htke  StaperiorDoithwestwara  to  wathin 
40  milw  of  Bed  over  mai  up  to  the  eastern  dure  of 
Idke 'VTinnipeg- the  aamO' region  continues  for  about 
506  miks,  including  near  its-  waatem  limits  the  I^ka 
-of  the  Woods.  This  barren  region  lef^  behind,  the 
^rtile  plains  of  Mhnitoba  begin — a  district  resting  on- 
Silurian  Itmos tones.  For  100  or  150  miles  these  rocka 
oontinue.  This  is  the  first  prairie  steppe.  At  very 
few  points-  does  an  outcrop  of  limestone  oceur.  A 
range  of  hills  mnning  from  southooat  tO'  nortJiwest 
bounds  this  region  on  tho  west  These  are  Pembina 
Mountains,  Biding  Mountains,  and  Duok  Mountain, 
varying  from  20U  to  700  feet  in  haghu  Before  the 
Biding  Mountains  are  reached,  on  the  shores  and  isl- 
ands of  Lakes  Manitoba  and  Winnipegoana  axe  found 
a  few  buff-oolored  Devonian  limestones.  From  this 
line  of  hills- weatwonl  apreads  out  the  second  praiiie 
steppe,  ratwidin^  some  400  or  500  miles..  Boyond 
this  for  an  eqnal  distance,  at  a  still  higher  eiovatiout  is 
the  third  prairie  steppe,  till  tjie  Rooky  IMbuntains  are 
reached.  From  the  Pembina  and  Riding  Mountains 
to  the  Rocky  Mountains,  say  1000  miles,  Cretuieous 
beds  underiie  the  plains  and  crop  out  at  long  intervalsi. 
The  moat  striking  feature  of  this  formation,  of  which 
onlv  the  eastern  100  or  150  miles  are  within  Manitoba, 
is  the  presence  of  coal.  It  is,  like  most  of  the  lertiaiy 
varietaes,  a  lignite ;  a  8pe<amen  analyzed  gives  wiOer 
7.82  per  cent.}  volatile  combustible  matter  31.35  per 
oent.,  fixed  oanwn  54.97  per  cent.,  and  ash  5.H6  per 
cent  The  supply  of  this  coal  is,  ace()rding  to  Prwies- 
•or  Selwyn,  practically  inexhaustible.  Mr.  6.  M. 
Dawson,  Government  explorer,  has  figured  exposures 
of  lignite  1  tout,  7  feet,  and  even  18  feet  in  thickness 
in  tJie  Stturis  valley,  250  miles  southwest  of  Winnipeg. 
As  a  fuel  fur  domestic  purposes,  this  coal  in  general 
answers  very  well.  The  drift  deposit  on  the  finit  tuid 
second  prairie  levels  varies,  tram  20  to  1(K)  feet,  and 
consists  of  day  and  boulders.  A  clay  lying  near  the 
i^urfaoe  is  used  for  nwking  the  white  laick  of  which 
Winnipeg  is  builb  Tha  most  recent  geologio  deposit 
is  a  ridi  v^tablvniEnild,  Bometimea  4  feet  in  thiclc- 
nea.  Tt  is  this  that  gives  the  reputation  for  fertility 
which  the  soil  of  the  province  enjoys. 

The  surface  of  l\Ianitoba  is  somewhat  level  and 
monotonous.  It  la  chiefly  a  pnurie  r^on,  with  tree- 
less plains  of  from  5  to  40  miles  extent,  covered  in 
summer  with  an  exuberant  vegetable  growth,  which 
dies  every  y«ar.  The  river  hanks  are,  however,  fringed 
with  trees,  and  in  the  more  undulating  lands  the  tim- 
itar  belts  vaiy  from  u  fow  hundreds  of  yards  to  5  or  10 


miles  in  vidth,  fonnhig  at  times  forests  no  inoonaid- 
fffabW  sisa.  The  shi^  trees  of  the  couiitxy  are  tha- 
aupea  {l^ipaiu*  tramabttiarit  the  asb^aHved  maple 
{Jfegumdo  OMroitiei), oak  ^Quermtaiba)^  elm  {Uhmma 
ameriaaata,)^  and  many  vanetia  (tf  wilbw..  Tho  aCnHr^ 
berryv  iMpbengr,  aiunal,  pbn,  ebenjit  anlgn^  m 
indigenous. 

Thaaliniate  of  iHianitabas  bein^  that  of  a  regran  of 
mdo:  extent  and  of  similar  oonditionat.  is'  not  Miueet  t» 
fVeqnoiti  variatiattB.  Wintei^  with  oeld.  but  <ieat  and 
Iwacing  weadur,  nanally  aete  ia  abeut  the  mid^  of 
Novemiwr,  and  Mdawith  Maroh.  In  April  and 
the  rivers  have  opened,  the  snow  haa  disappeared,  and 
the  opportunity  lua  been  afii^ed  the  bnnex  a£  soir- 
iag  his  grain.  The  month  of  Juoe  iaioftan  wei,  but 
most  favramUa  fia*  the  qiringing.  crops:  JMr  sod 
-Au^usft  aie  wam,  bit,  exoepang  bwo  oD  tores  as|»aft 
a  tmm;  not  unoomfacbably  as ;  wfailei  tha  antaam 
months  of  j^ugust  and  9eptamber  an  very  nlsaaant. 
Harvett  gsttsnUp  extends  foom  the  midda  (kT  Augnst 
tD>Dearthftaid.(^  September.  The;  chief  aK^<ftt«- 
famw  SM  wheat  (whioh  foam'  its  fiimtv  hardnem  and 
foil  kernel  is  die  specialty  ef  t^  Canadain  nocthflrest), 
oala,  bariey,  andi  pease.  Hay  is  made  (rf  thS'  natina 
pieanie  grassea,  which  grow  luznriaotiy.  F^em  the 
richttBM  and  mdlowneas  of  the  nil  potatoes  and  aU 
tap'roota  reaeh  a  gnat  Bii&.  ^aviy  oewa  in  samnuff 
giva  the  needed  moisture  sftcartlie  nuns  ofi  Jane-  hsm* 
oeased.  -The  travdlmt  and&rauB  anst  tinus  annulled 
by  the  mosquita.  This  taDoUoMma^  insect  ia  ofaieflv 
found  near  swampy  ground  or  on  nncnkivaudi 
l^cairis.   It  usually  fionrinn<ii*'hH*"cb--^'"">  ami  Jn^. 

The  population  of  the  prorhiee  ia  very  mixed.  En  WtO- 
thcro  wen  2009  whites  and  10,060  Itadisn  balMiraeds.  Of 
tbo  latter,  one  half  are  of  Bng1i8h.«pcaking- parentage,  and 
chiefly  of  Orkii*y  origin  ;  the  remainder  Itnown  sa 
tfutis  or  Btfifl-brCLi^  and  are  deecemted  firam  Fren(di-^na» 
disn  Toyageurs.  In  1875  a  mrniber  of  Bnasian  Hennonitaa 
(descendants  of  the  Anabaptists  of  the  Bbformatfon)  caraa 
to  the  conntry.  Some  fifty  years  i^^o  they  originally  emi- 
grated from  Germanyio  the  plains  of  soutfaem  Rnsna,  bnf 
cameorer  to  Kunitoba  to  escape  the  conscription.  They 
nnmber  neariy  tWOO.  About  4000  French  Canadians,  who 
had  emigrated  from  Quebec  to  the  United  Stsptes,  hsrealse 
made  the  prorince  their  home,  as  well  an  a  nnmber  Ice- 
landers. The  ramainderof  the  popolation  isohieflymBde 
up  of  English-speakinff  people  from  the  other  proviuowor 
the  Dominion,  from  the  United  States,  fhnu  Bngland  an4 
Scotland  and  tho  north  of  Ireland.  Though  BomewhaO  dif~ 
flcalt  to  estimate,  the  population  of  Manitoba  is  estimated 
by  competent  anthoritles  atupmcrds  of  190,009  in  18BS. 

In  it^l  tbo  reliKiooa  opinions  of  the  people  were  m  fbl- 
lows :— Episcopalians,  92  per  cent.  iPiWJjtaiimm,  8t B*^ 
man  Catholics,  19 ;  Methodist^  14  ;-Baptisto,  Si  ;  Lnttaeran^ 
14  per  cent. 

There  is  a  system  of  primary  and  sseoudfaiy  free  sohoal 
educstion  for  Protestant*,  and  another  tbr  Boman  Catiiolicsk 
For  the  higher  cdncatidn  there  are  the  Aree-  coi)«|!ea  of  Sk. 
Bonify  (Roman  Catholic),  St.  John'a  (Epiaoopslian),  and 
Manitoba  College  ( PmbyterlHi).  Those  are  allUiated  te 
the  university  of  BCanibKM,  whidi  Is  an  examlhinc  and 
degree.conferring  body. 

Like  other  provinces  of  the  Deminion,  Maaitaba  iaandaa 
a  lieatenant-govemor,  with  a  council  of  five  ministeta  n> 
sponsible  to  tho  local  legislature,  which  aftain  Is  composed 
of  thirty-one  members.  The  province  ia  reprMentaid  by 
three  senatoia  in  the  Domioioa  seuatifi,  ami  by  ftve  meoi* 
beia  in  the  Dominion  house  of  cominons.  There  are  three 
judges  of  thesaperior  court,  and  a  number  of  county  court 
judges.  The  wholeprovince  ia  divided  into  munloiiiMitiask 
each  (^whiidi  chooses  a  wsxden  aadsix  oaoneiUeni  aaan> 
ally. 

The  city  of  Winnipeg,  the  provincial  centra  of  govern- 
ment,  law,  education,  and  religion,  had  in  18^  apmrds  of 
20,000  inhabitants.  The  trade  of  thu  country  haa  chiefly 
grown  up  since  Winnipeg  was  connected  in  1878  with  the 
United  States  railroad  system,  and  it  has  received  a  fnrthet 
Itnpulae  fhim  the constraetioo  of  theCanadian  Pacifle  BaU- 
wi^,  which  tiavenes  tiie  tenitoiy.  (O^BK.) 

MANITOWOC,  a  city  of  the  United  States,  tha 
oounty  seat  of  Manitowoc  county,  Wisoooain,  is  ncu- 
atcd  on  die  west  side  of  Lake  Michigao,  at  the  montk 
of  Manitowoc  river,  77  ibiles  north  of  Milwaukee  bf 
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the  Mi4w««k«§>  Iak»  Sb«iev  Mtd  Weetem  Raklw&y.  It 
hM&SMd  baihiir»  Mid  is  we  nat  of  miUto  trsaeui 
laMito,  Intfaei,  »mA  wboat.  Silapbuili^Bg^  i»  »1ck>  qx.- 
taameiy  emmoA  en.  Pq^»U«q.  ul  1830,  5168 ;  b 
1880  W67» 

MMb  of  Bh»  liirth  oauntr^  Mimaaota,  is  sik«aib«i 
mtfaftaUstof  agovda^nnutml  Astfictoatiiflnglit 
haak  of  tha  UiauBot*.  itTet,  and  is  si  ttation  on  febe 
CUugo^  liibMHkoOk  St.  PasI,  the  Ckioa«o  t»a 
]!IortlnrestaDi>  wd  m  C9uoago,'St  Panl,  Mmtwapo- 
liti»  Md  Qauba  nilTiirA  ¥nm  BU  Fvil  tfc  is  dj«lAiit 

Miles.  B«aidM  oua^^  m  aa  exlenai^  trade 
Mankato  manufactures  wooUen  goods,  linseed  oil)  flow^ 
bMi»  osnitetfl  «id  va0»ii8^  iioa  vai:^  aod  fuEutvre. 
It  bsB  a  fine  pack  andlcur  arougsd,  tkree  poUio  luUs^ 
a  imfalic  Umot,  «id  s  StatA  DtHnousl  siAosi.  The 
pepofattioa.  ■ucnuwd  fton  3482  ia  1870  to  fi&9&  in 
1880. 

MANLBX,  Mart  u  la  Bivhr  (1672-17M)» 
druutiak>  poatusl  wnteari  and  wmtts^  Ae  moai  emi- 
MHkfin>Eu»  ^^«U"  of  ^leini  of  Quem  Annev  was 
duuhtffr  (£  a  slttdioua  wd  Httraay  rayalistv  Sir 
BoMaAUBley,  jovmorof  the  Gbannd  Ish-Mds.  put 
amor  of  TAe  JV(?'i»f&  S'lpy,  and  anshcv  of  ssvenl  aiil- 
itaiTUBton8&  Mn.  Maawp  ia  bers^  the  diief  au- 
Itboritjt  for  BMch  paiticalaia  «  her  pmate  li&  as  are 
kwMm.  Xavaids  ihttciaKof  Aane's  rewn,  iadiagthat 
Cwtt  had  awMMBoed  7Ae>^<hMa«uBwr  qfRimMa^  or 
Sutory  of  the  ^udhar  q/*  ^fafcnluv  *^  luapeetiiig  thia 
te  ba  tM  work  of  aa  oMmv,  she  eontnved  vilh  dex- 
Wmntactt»wipplaiLb  Conla  author,  and  wiete  her 
o«n  Ixogr^dijr  nadw  the  anaouaoed  title.  Her  aotho' 
dktd  vhea  ske  wss  a  eluld,  h«t  &ther  when  she  was  a 
1^1  «f  sntaeia  A  kuanaii,  already  xowned,  took  aA- 
Taatage  of  her  positioDy  weai  thiousk  a  mock  osremony 
ti  aiavriaffe,  and  deserted  her  faas^  three  yean  afte^ 
imda.  ^e  was  palroniaed  for  a  short  time  bgr  the 
duehessof  Gfe* ehiDd,  and  in  made  good  a  poatioa 
among  writers  of  e^blished  repatatkuii  by  two>  pkkrs, 
a  ooaiedy  and  a  tragedir.  The  diafegue  of  the  comedy, 
77(e  Lost  Lover,  is  extremely  brilliant  and  wittr^  over- 
flowing with  high  anitaal  spudU ;  ia  freedom  of  speech 
^  goes  alraost  he^-oad  the  aiost  liceotiow  male 
wiitars  of  comedy  ia  that  geeeration.  The  pky  was 
at  oace  published.  In  the  pr^ce  she  thanks  the 
town  for  net  keeping  her  long  in  suspense ;  her  oomedv 
was  damned  with  promptitude.  A  similar  fate  befell 
ha  Uaged^,  TJLe  Koyial  JiTischi^,  though  great  Ut€xary 
power  was  shown  is  it.  The  splendid  energj-  of  the 
ttharaetexs,  and  the  hyxerbc^cal  of  their  mnguaxe, 
wtmy  be  oompaved  with  the  undisciplined  yovth  of  the 
KUsabelfaan  drama ;  but  it  was  not  without  reason  that 
erencontamporarycritacscomplainedof  the  "warmth" 
of  certain  parages.  She  pleaded  in  defeni.-e,  the  ex- 
ample o£  I>rydea ;  but  Drydeu  in  his  most  indcceai 
tnoiBKAte  falk  short  of  it.  From  1696  Mrs.  Manley 
was  a  fhTorite  memberof  witty  and  feshional^  soaety ; 
die  admits  that  she  never  had  any  preteanobs  to  beautv, 
but  the  charms  of  her  eyes  and  her  conversation  made 
ber  very  {ascinating.  She  a^dueved  her  pnncipal 
tiioiaph  aa  a  writer  hy  her  Secret  JUenoir*  of  Seimal 
Ptnom  y  Qaoti^  a  scaodalous  chronicle  firon  the 
Nflw  Atamntia,  an  island  in  the  Aledtterraaean,"  p«b* 
Uriied  Id  1709.  HeneeibrUi  she  was  known  ae  '  the 
anthor  of  Atalantis."  The  J^eUantis  had  a  political 
purpose.  Mrs.  Maoley  was  a  warm  Tory  partisan,  and 
she  soo^t  in  thia  scaodalous  narrative  to  expose  the 
|itnvatevK»sofibemiiueterswhomSwifl,  Bolingbroket 
and  Harietr  combined  to  drive  from  oSce.  There  are 
many  referenoee  to  her  m  Swift's  Jmtma^  i&  SteRa. 
"  She  has  veij  good  principles  for  one  of  her  sort,  and 
m  great  deal  of  good  sense  and  invention. "  Mis.  Mau- 
ley was  in  fact  one  of  the  most  romantically  pat^ 
punted  and  disinterested  pohtioians  of  that  corrupt 
tune,  and  next  to  Swift  the  most  effective  writer  on 
Qi»  nde  of  Barley  and  Bt^iugbroke.  During  the  ke«i 
fditical  campaign  in  1711  she  wrote  several  pamphlets, 


and  many  Bttmhnrs  of  the  ^Bommer,  <siti«abs  per- 
sous andDoU^ wiith  eqaal vivaeity.  Albar  tte acoea- 
sio«  of  ^orge,  w»Me  a^  tjiagedy  itwcivs  (17n)r— « 
pilars,  and  trin>  so^^aUfid  nor^  intngwi,  aad 
A  St»s^  €«cKh  JenpTt^  69  &Kttr^  The  stocy  ia  tbiam 
BO¥o]s.  is  toU  i»  IsMefs  bebnefit  tbn  jumi^  chame* 


MA^UUS-  istihaiMmfi  of  aBMoangeH,  Ak§y  pft* 
kiioiaiu  but  in  later  Ubms  at  femt.  also  eoMtaiaiag  ^ 
bema  &milaes>,  The  Bman  histoitans  zepresnit  mm 
as  iafieepid,  but  stent  evm  tercmd^ 

L  Ma&gcs.  Manuob  GAsv^oLBxm,  %  bnm  and 
(ttstingtuE^hed  solAor,  waa  om  of  the  garrison  of  tiia 
Capitol  wlule  hesisged  br  the  Gauls;  when  Uisf'  a^ 
temnted  te  soala  the  rook  bjr  night,  Manhae,  aroused 
by  the  oackhng  of  the  saeied  geese,  rashed  to  the  spot 
aad  threw  dowa  the  ibramial.  Sev-«ml  years  met, 
swiar  a  oeattiaxion  led  to  prison  for  debt,  he  freed  him 
vitJk  his.  own  aMitey,  and  even  saAd  his  estate  to  reheoe 
ather  poor  dehtois,  whib.  he  aooosed  the  senate 
embezxting  ptAHo  mouey.  He  was  barged  with 
piriag-  to  bn^hip,  and  ceadManed  l»  the  oomitaa,  hut 
not  uatii  the.  aasembW  bad  adioumsd  a  t^bce  witkh 
oat  the  walk^  whmn  th^  ooidd  do  longer  see  the  Cmid- 
tol  whioh  ha  had  ssYed.  Hia  house  on  the  Capittd 
waarassd,  ajMlthe  Manlii  rwfdved  that  aopatnoiaB 
Ma&hua  nould  heaceforth  bear  the  name  of  MareoSL 

II.  TrnntMANUuft  Iimuiiosce  TottQUATDa  went 
tA  the  trifauoe  Ft>niponiua,  who  bad  broiwht  hie  fhtfaar 
to  trial  for  owstepping  the  limits  hisoftoe^  aad 
threatttaed  to  kilt  h»m  unteas  he  demsted  from  the  ao. 
eaaatien  (36ft  b.  a).  Shorth^  after  he  ^ew  a  gimmtia 
Ckaul  ia  atngle  oombat,  aad  then  took  frow  him  a 
torqaea  or  ■eek-mnasaeiit.  whwce  his  auroanM  ia  said 
to  luve  been  derived.  Whe&  the  Latina  daaMUided  an 
eaual  ^r*  in  the  ^TwnaMnt  of  the  omfedeiacty, 
Manlius  vowed  to  kill  with  his  own  hand  tlie  fint 
lAtin  be  saw  in  the  sertate- house.  Tho  Jjattns  and 
Caakpaaiaaa  vevokcd,  and  Manlius,  consul  finr  the  third 
timev  marched  in(*  CWpanm  and  irained  two  great 
rictoiies,  near  Vesirrius  (where  Deortis  his  eolleagne 
devoted  himsetf  to  gain  the  day],  and  atTrifanuak 
Id  this  campaign  Manlius  executed  hts  own  soa,  who 
had  killed  an  enemy  in  single  combat  and  tbundis* 
obeyed  the  express  command  of  the  consukt. 

Both  these  Manlii  belong  to  a  great  extent  to  legend^ 
mu«h  of  wbtoh  is  probabv  ^ue  to  attempts  to  exphua 
thmr  surnames. 

HL  Trrns  Manlius  ToRQaAirrs  in  Mi  fint  eensot 
ship  (aS&K  subjugated  Sardinia,  recently  acquired 
from  the  Carthaginians;  he  was  consul  again  (2S4} 
during  the  Gallic  war.  In  216  be  apposed  the  ran- 
soming of  the  Romans  taken jEfrisoners  at  Cajuwae  \  and 
in.  215  he  va&  sent  to  Sarduaia  and  delbated  a  Carthft^ 
ginian  attempt  to  regain  possession  of  the  iidand. 

IV.  Cn^us  Manuos  VuLflO,  consul  io  189  c, 
rec^ved  Afaa  as  bis  province.  Startiag  from  Kphesua 
in  the  spring,  ha  marched  into  PamphJt'H<^  levyioc 
enormous  cootributioos.  He  then  attackcU  Jie  Oelta 
of  Gallia  on  the  pretext  that  they  had  aided  Aatt- 
ochus.  Thes^  took  refuse  in  Mounts  Olympus  and 
Magaba,  but  Uie  nusnles  of  the  Roman  light  txao^m. 
wen  each  positioa  with  great  slaughter.  In  the  winter, 
assisted  by  ten  delegates  s«i'  from  Kome,  he  settled 
the  terms  of  peace  with  Antiochus.  He  retomed  to 
Rome  in  187,  aad  triumphed  ailer  much  opposition. 
The  <£supline  of  his  amu'  was  loose,  and  his  soldiera 
broQght  into  Rome  many  foreign  luxuries. 

MMTN,  Horace  (nSfr-lSSa),  one  of  the  bwt- 
fcnowD  American  edueatjoaista,  was  bom  at  Fraukttu, 
Massachusetts ,  May  4,  1796,  and  died  at  Yellow 
Springs^  Ohio,  August  2^  1859.  His  childhood  and 
youth  were  passed  in  great  poverty-  "It  was  the 
mis&rtune  ofhis  family  that  it  belonged  to  the  t^mallest 
district,  had  the  poorest  schoolhouse,  and  employed 
the  cheapest  teachers,  in  a  town  wtiich  was  itself  small 
and  poor."  His  health  was  early  injured  by  hard 
manual  labor,  which  left  htm  no  time  for  reeraatioii 
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eitli,6r  in  Bummer  or  winter.  He  lo6t  hia  fkther  at  the 
ago  of  thirteen.  He  waa  from  hia  childhood  an  e&f^r 
reader ;  but  hia  only  means  of  gratifying  this  desire 
waa  a  very  small  library  in  hia  native  town.  Up  to 
the  ue  of  fifteen  he  had  never  been  able  to  attend 
aohooTfinr  more  than  eigl^t  or  ten  weeks  in  any  one 
year.  He  remained  at  -home,  working  for  hia  mother 
and  the  rest  of  the  family,  till  the  age  of  twenty.  At 
that  age  he  waa  taught  the  radimenta  of  Latin  and 
Greek  and  a  little  English  grammar  by  an  itiueraut 
Bohoolmaster,  and  entered  the  junior  class  in  Brown 
University  in  the  year  1816.  Symptoms  of  consump- 
tion, poverty,  the  neoesuty  of  supporting  himself 
while  at  college,  and  other  droumstances  interfered 
with  his  studies.  He,  however,  graduated  in  1819. 
In«  1821  he  entered  the  school  of  law  at  Litchfield, 
Connecticut,  and  was  called  to  the  bar  in  1823.  In 
1827  he  was  elected  to  the  State  legislature  of  Maasa- 
shusetta,  and  in  1833  he  was  returned  to  the  upper 
howe.   He  au^^ested  and  oi:ganized  the  State  lunatic 

X'  urn  of  Worcester.  In  1837  the  legislature  apnointod 
ard  of  education  to  revise  uid  reorganize  tue  com- 
non  school  system  of  the  State ;  and  Mann  waa  ap- 
pointed secretuy.  To  givehiswhole  Ume  to  the  work, 
le  gave  up  his  profession  and  also  his  seat  in  the 
icnate.  He  was  secretary  for  twelve  years.  For  these 
iwelve  years  he  worked  fifteen  hours  a  day,  held  teach- 
sra'  conventions,  gave  lectures,  and  carried  on  an 
snormouB  correspondence.  He  startod  a  periodical. 
The  Common  Scliool  Journal,  in  which  he  explained 
his  views  on  education.  He  also  published  a  series  of 
Annval'K^portt ;  these  American  critics  caU  *  *  a  classic 
on  Ae  subject,"  Hia  seventh  annual  report  gave  the 
aubstanoe  of  his  observations  in  Europe,  and  comp.ircd 
the  s}[stems  of  instruction  followed  in  Prussia  with 
those  in  use  in  Massachusetta,  much  to  the  disadvan- 
tage of  the  latter.* 

In  1848  Mann  was  elected  to  Congress  to  fill  the 
vacancy  caused  by  the  death  of  John  Quincy  Adams. 
He  tried  to  induce  the  Government  to  establish  a  bu- 
reau of  education  at  Washington,  but  this  was  not 
done  till  much  later.  He  resigned  his  seat  in  Congress 
in  18a3,  and  became  the  first  president  of  Antiocb 
GoU«»e  at  Yellow  Springs, — a  college  for  the  oom- 
Inneir  edneation  (tf  men  and  women.  Mann's  ehiof 
work  in  American  education  is  the  reform  which  ho 
brought  about  in  the  common  and  normal  school  system 
of  Massachusetts ;  and  this  refonn  is  largely  due  to 
his  twelve  annual  reports. 

Haun's  other  works  am—Liclurea  on  Eduealion,  1848 ;  A 
Few  ThonnhU  for  a  Youna  Man,  1850;  Slavery,  LeUen  ami 
SpMdiM,  1851 ;  Powert  and  Duties  of  Women,  1S,>;{,  etc.  A 
complete  edition  of  hia  writings,  witii  a  biography,  waa 
published  in  Cambridge,  Hanaohusetta,  in  18(i7;  and  a  se- 
lection, under  the  title  of  ThougJUt  Selected  from  the  WriHngt 
ofUoraet  Matm,  in  18G9. 

MA^^NA^  a  concrete  saccharine  exudation  obtained 
by  making  incisions  in  the  trunk  of  the  fiowcring  or 
manna  osli  tree,  IVaxmus  Qmus,  L  At  the  present 
dajr  the  manna  of  commerce  is  collected  exclusively  in 
Sicily  from  cultivated  treeSj  chiefiv  in  tlie  districts 
around  Capaci,  Corini,  Cinisi,  and  Fararota,  amidl 
towns  20  to  25  miles  west  of  Palermo,  and  in  the  town- 
shipB  of  Gcraci,  Castelbuono^  and  other  places  in  the 
district  of  Oefald,  50  to  70  miles  east  of  Palermo.  In 
the  frtutinetti  or  plantations  the  trees  are  placed  about 
i  feet  apart,  and  after  they  are  eight  years  old,  and 
^e  trunk  at  least  3  inches  in  diameter,  the  collection 
of  manna  is  begun.  This  operation  is  performed  in 
July  or  August  during  the  dry  weather,  bv  making 
transverse  incisions  U  to  2  inches  long,  and  about  1 
inch  apart,  throtigh  the  bai:^,one  cut  being  made  each 
day,  the  first  at  the  bottom  of  the  tree,  another  directly 
above  the  first,  and  so  on.  In  succeeding  years  the 
process  is  repeated  on  the  untouched  sides  of  the  brmk, 

1  Thla  report  bu  bean  published  uid  edited,  with  preface  and 
Botea.  by  Dr.  W.  B.  Hodgwon  nnder  the  title  of  SomH  ijf  au  Etbiea- 
ttoHot  Ttwr  te  Oerawntf,  T^tMM,  HolUmd,at»d  'p<au  <^  Great  Britain 
md  Irttamd,  London,  lufi. 


until  the  tree  has  been  cut  all  round  and  exhausted.  It 
is  then  cut  down,  and  a  young  plant  arising  fVom  the 
same  root  takes  its  place.  The  finest  or  uky  manna 
appears  to  have  been  allowed  to  harden  on  the  Mem. 
A  very  superior  kind,  obtained  allowing  the  juice 
toinraiiat  pieces  of  wood  or  straws  inserted  m  the  cuts,'* 
and  called  manna  a  eanw^,  is  not  found  in  oommeroe 
in  England.  The  fVagments  adhering  to  the  stem  after 
the  finest  flakes  have  oeen  removed  are  scraped  oflf  and 
form  the  small  or  Tolfa  manna  of  commerce.  That 
which  flows  firom  the  lower  incisions  is  oftra  collected 
on  tiles  or  on  a  coneave  pieoe  of  Uie  pridcty  pear  ( Opun- 
tia),  but  is  leas  ciTstallme  and  more  glutinous,  and  b 
less  esteemed. 

Manna  of  good  quality  diasolves  at  ordinary  tempera- 
tures in  about  6  ports  of  water,  forming  a  dear  liquid. 
Its  chief  constituent  is  mannite  or  manna  su^,  a 
hezatomic  alcohol,  C<Ha(OH)*,  which  likewise  oooors, 
in  much  smaller  goantit^,  in  certain  spedes  of  ISiau 
and  in  plants  of  aevenl  mdely  separated  natural 
orders.  Of  this  substance  the  bek  manna  contains  70 
to  80  per  cent.  It  ciystallizea  in  shining  rhomUe 
prisms  from  its  solution  in  boiling  alcohol.  Manna 
possesses  mildly  laxative  properties  and  on  account  of 
Its  sweet  taste  is  employed  as  a  mild  aperient  for  chil- 
dren. It  is  less  used  iu  England  now  than  formerly, 
but  is  still  lai^ely  consumed  in  South  America.  In 
Italy  mannite  is  prepared  for  sale  in  tie  shape  of  small 
cones  nwmbling  loaf  sugar  in  shape,  and  is  &equenUy 
prescribed  in  medicine  instead  of  manna. 

The  manna  of  the  present  day  appears  to  have  been 
unknown  before  the  15th  century,  although  a  moun- 
tun  in  Sicily  with  the  Arabic  name  (^bebnan,  ile:, 
"  iuanna  mountain,"  appears  to  point  to  its  eoUection 
there  during  the  period  that  the  island  was  held  byUie 
Saracens,  827-1070.  In  the  16th  century  it  was  col- 
lected in  Calabria  in  Italy,  and  until  reoentiy  was  pro- 
duced in  the  Tuscan  Maremma,  but  neither  from  ib$A 
locality  nor  from  the  States  of  the  Church  is  any  now 
brought  into  commerce,  althougfa  tha  name  of  Tcdfk,  a 
town  near  Civita  Yeochia,  is  stul  iq>plied  to  an  infiwior 
variety  of  the  drug. 

Various  other  kinds  of  manna  are  known,  bat  noii0  of 
theae  have  boeu  found  to  contain  mannite.  Alhagi  manna 
(Persian  and  Arabic  lar-ang»biH)  is  the  produce  of  Alhagi 
eanulonm,  Fisch.,  a  small,  spiny,  legaminons  plant,  grow- 
ing in  Persia,  Afghanistan,  and  Baluchistan.  This  nuiuna 
occurs  in  the  form  of  small,  roundish,  hard,  dir  tean, 
Toryiag  from  the  size  of  a  mustard  seed  to  thi^  of  a  oori- 
ander,  of  a  light-brown  cdor,  sweet  taste,  and  senna-like 
odor.  The  spines  and  pods  of  the  plant  ate  often  mixed 
with  it.  It  is  collected  near  Kandahar  and  Herat,  and  im- 
ported into  Indls  from  Cabal  and  Kandahar  to  the  extent 
of  about  2000  lb.  snnunlly,  and  is  valued  at  about  thiitr 
shillings  per  fit.  Tamarisk  manna  (Persian  goMHmgiMnt 
tunariBk  tioDoy)  exudes  in  June  and  Jnly  from  the  slender 
branches  of  Tnmartx  gaUtea,  var.  moNni/ero,  Ehrenb.,  in  the 
form  of  honey-Iiko  drops,  which,  in  the  cool  tempentnre  of 
the  early  morning,  are  found  in  the  solid  state-  This  secre- 
tion Is  cansed  by  uie  puncture  of  an  inaeet,CtaeNtsMmHjpiH«i^ 
Ehrenb.  In  the  valleys  of  the  peniusala  of  Sinai,  especially 
in  the  W&dy -el -Sheikh,  this  manna  (Arabic  «•«»)  is  col- 
lected by  the  Arabs  and  sold  t6  the  monks  of  St  Cktherine, 
who  supply  it  to  the  pilgrims  visiting  the  convent.  It  is 
found  also  in  Persia  and  the  Pnijab,  but  does  not  appear 
to  be  collected  in  any  qoantlty.  This  kind  of  manna  seems 
to  be  alluded  to  by  Herodotus  (vli.  31}.  Under  the  same 
name  of  gia-ongidAn  there  are  sold  commonly  in  the  Per- 
sian bazaars  round  cakes,  of  which  a  chief  ingredient  is  a 
manna  obtained  to  the  southwest  of  Ispahan,  in  the  mcmth 
of  August,  by  shaking  the  branches  or  scraping  the  stons 
of  Aslragaltu  fioruttHltu  and  A.  adeeendent,  Boiss.  and  Hans- 
skn.*  Shirihiat,  a  kind  of  manna  known  to  writers  on 
materia  medica  in  the  16th  century,  to  still  fouiul  in  the 
bazaars  of  Northwest  India,  being  Imported  fhnn  Aftchasia- 
tan  and  Turkestan  to  a  limited  extent  ^usdEnecht  Btatas 
that  it  is  the  produce  of  Cotoiuaater  mmwndaria,  Flaeh.  and 
Mot.  (Roeacex},  and  Atraphaxii  ipjnosa,  L.  [Po^fgcmaeem), 
and  that  it  is  bronght  chiefly  from  Herat. 

Oak  manna,  according  to  Hanaaknecht,  is  ooUected  from 

'  See  Bumhag  Lit.  Tr.,  toL  1.  art  IS,  for  details  as  to  tbegsaaa- 
gnbin.  A  oonunon  Persian  sweetmeat  consisUof  wbeat-iloar 
kneaded  wlih  mauua  into  a  thick  past*. 


Digitized  by 


MANNHEIH-HANNING. 


001 


tbe  twigs  of  i^nereua  FoOimM,  Kotschy,  uid  pernea, 
Jmb.  uid  Spoeh,  od  which  it  is  produced  by  the  pancturo 
of  en  Inseot  during  tilie  month  of  Angost.  This  menna 
ooeuTS  la  the  itete  of  agglotlnated  teera,  end  forma  en 
ot^ect  of  Bome  industry  among  tho  wandering  tribts  of 
Knrdistan  at  the  present  day.  It  is  colln-tetl  before 
ranriee,  by  shaking  the  gnins  of  maoua  on  to  linen 
dotiu  ipreed  out  beneeth  tiie  tieee,  or  by  dipping  tho 
cmnll  brmnchoa  in  hot  wmter  and  evaporating  the  eolution 
thai  obtained.  A  snbetanoe  collected  by  the  inhabitants 
of  Laristan  from  PyrM  glabra,  Boise.,  Strongly  resembles 
oak  manna  In  appearance. 

Aostralian  manna  Is  found  on  tiie  leavee  of  Eite^j/ptvM 
vimiaefu,  Iiab. ;  the  Lerp  manna  of  Aoatoalia  is  of  animal 
origin. 

Brian^on  manna  is  met  with  on  tlie  leaves  of  tho  com- 
mon liAMm  iq.  v.),  and  a  kind  of  nutnna  was  at  one  time 
oMained  Ttam  the  cedar,  but  none  of  these  are  now  col- 
lected for  eommercial  purposee. 

The  manna  of  Scriptnre,  notwithstanding  the  miraea- 
Ions  circumstaucee  which  distinguish  it  in  the  Biblical 
narrative  from  anything  now  known,  answers  in  its  de- 
scripti<Hi  very  cloaely  to  tho  tamarisk  manna. 

See  Pharmaeographia,  p.  409 ;  Hanbury,  Science  Papers,  p, 
a''>5-36S;  Stewart,  Pumab  JKanta,  Lahore,  I860,  m.  57-93; 
Ueoffroy,  Jfol.  Jfed..  ii.  (1741)  p.  584;  Dobson,  Proe.  Jioy. 
Soe.  Van  Diemm'i  Land,  i.  (1851)  p.  234. 

MANNHEIM,  the  most  populous  town  and  the 
eeoond  oamtal  of  the  naiid-4iichy  of  Baden,  lies  on 
the  nght  Dank  of  the  Khine,  in  the  triangular  piece 
of  low-ljniig  ground  inclosed  between  that  river  and 
the  Nedcar.  It  is  the  moat  regularly  built  town  in 
Germany,  conaistine  of  twelve  parallel  stroets  inter- 
acted at  right  aDgles  by  ten  others,  which  cut  it  up 
into  about  130  square  sections  of  equal  siz&  These 
blocks  are  distinguished,  after  the 
Amcricnn  fMhion,  by  letter!  an'! 

I''\i-i'l>i.  (Ill  tliL'  .-ii.irii 

siitc  all  lllCi  fttlVCf^  ik-hiUk-h  mJi  lIji] 

prouKiiiiido,  wliicli  loruw  a  circlu 
round  the  town  on  tlio  site  of  the 
aid  rvkiu  parts.    Outdde  thia  ring 
lift?  the  suburbs  uf 
Siliwetiinger  Oiir- 


to  the 
A  ar  t  h. 
Haoii- 

hdmiaeonaedr 
«d  V  <i  hand- 
feme  bridge 
with  Ladwi^TH- 

li»ren,  a  nxpi'l- 

lygiuwing  com-  uannheim. 
meroial  and 

nantdacturin^  town  on  the  Icil  bank  of  the  Rhine,  in 
Bavarian  territory.  The  Neckar  is  spanned  bv  a  sus- 
pension bridge.  In  1880  Mannheim  contained  53,545 
inhabitants,  of  whom  about  4500  were  Jews,  and  the 
rest  Roman  Catholics  and  Protestants  in  yearly  equal 
proportions.  Ludwigshafen  oontaiaod  15,012  inhabit- 
anta. 

Neuly  the  vh(de  of  the  south-west  ade  of  Uie 
town  is  occupied  by  the  palace,  biult  in  1720-29, 
and  fbmMriy  the  residenco  of  the  dector  of  the 


Palatinate.  It  is  one  of  the  largest  buildinga  of 
the  kind  in  dermany,  oovering  an  area  of  15  acres, 
and  having  a  frontage  of  650  yards.  The  left  wing 
was  totally  destroyed  by  the  bombardment  of  1795, 
but  has.  since  been  restored.  The  palace  contains 
a  nicture  f^ery  and  collections  of  natural  history 
ana  antiquities.  The  large  and  beautifU  garden  at 
the  back  forms  the  public  park  of  the  town.  Among 
the  other  prominent  builaiogs  are  the  theatre,  the 
arsenal,  the  synagogue,  tho  koufbaus,"  the  town- 
hall,  the  railway  station,  and  the  obscrvatoir.  The 
only  noteworthy  church  is  that  of  the  old  Jesuit 
college,  the  interior  of  which  is  lavishly  deoonU«d 
with  marble  and  painting.  The  sqiiare  in  front  of 
the  theatre  is  embellished  with  statues  of  Schiller, 
Iffland  the  actor,  and  Dalberg,  intenduit  of  the 
theatre  in  the  time  of  Schiller.  Mannheim  is  the 
chief  commercial  town  on  the  upner  Rhine,  and 
yields  in  importance  to  Coblentz  ana  Cologne  alone 
amon^  the  lower  Rhenish  towns.  The  staple  com- 
modities of  its  trade  are  tobacco,  grain,  petroleum, 
hops,  timber,  and  coffee.  Its  new  harbor,  ooih 
structed  at  a  ocet  of  £650,000,  and  measuring  2300 
fanls  in  length,  is  the  most  eztmsiTe  inland  narbor 
m  Germany.  It  is  entered  anniuUy  1^  3000  river 
craft,  carrying  neariy  700,000  tons  of  goods.  The 
railway  goods  staticm  and  warchonses  in  connec- 
tion with  the  harbor  cover  AOO  acres  of  ^nnd. 
The  principal  industrial  products  of  Mannheim  are 
machmeiy,  iron,  brass,  india-rubber,  sugar,  mirroTB, 
chemicals,  walt-jmper,  and  cigars.  The  manu&o* 
toric8_  of  LadwiRsnafen  produce  aniline  dyes,  soda, 
tartaric  acid,  uum,  artificial  manures,  and  lime. 
Mannheim  is  the  seat  of  tho  central  board  for  the 
navigation  of  the  Rhine,  of  a  chamber  of  commerce, 
uod  of  the  supreme  court  of  Baden.  Ten  or  twelve 
different  oountries  are  represented  here  by  their  oon- 
pTils.  The  schools  and  publio  institutions  of  Mann- 
heim include  a  gymDafflum,  a  "realschulc,"  an  in- 
dustrial school,  a  high  school  for  girls,  a  publio 
libraiy,  a  large  poorhouse,  ■  three  hoqutab,  and  aa 
orphanage. 

History. — Tbe  name  of  Mannheim  was  connected  with 
its  present  site  as  early  as  tho  8th  centary,  when 
a  small  village  belonging  to  the  abbey  of  Lois^ 
lay  in  the  marshy  district  between  the  Neckar  and 
tho  Bhine.  To  the  south  of  this  village,  on  the 
Rhine,  was  tbe  castle  of  Eicholzhcim,  whl^  aoqnired 
some  celebrity  as  tbe  place  of  confinement  assigned  te 
Pope  John  XXIII.  by  the  council  of  Constance.  The 
history  of  the  modem  Mannheim  begins,  however,  with 
tho  opening  of  the  l?th  century,  when  Elector  John 
Frederick  IV.  founded  a  town  here,  wblch  be  pooled 
chiefly  with  Protestant  rcAigees  from  Holland.  The 
strongly  fortified  castlo  which  he  erected  at  the  sama 
time  bad  the  unfortunate  result  of  makingthe  infhnt 
town  an  object  of  contention  in  the  Thirty  Years'  War, 
during  which  it  was  five  times  taken  and  ret^en.  In 
1689  liannhcim,  which  had  in  the  mean  time  recovered 
from  its  former  disasters,  was  captured  by  the  French 
under  Helae,  and  xuthlosBly  destroyed.  Ten  yean 
later  It  was  rwuilt  on  an  extended  anle  and  provided 
with  fortiflcations.  For  its  snbseqncnt  importance  it 
was  indebted  to  Elector  Charles  Philip,  who,  owing  to 
eccIeslastiaU  disputes,  transferred  his  residence  from 
Heidelberg  to  Mannhum  in  1730.  It  remained  the  eqh 
Ital  of  the  I^Iatlnate  for  nearly  sixty  year*.  In  17M 
Mannheim  felt  Into  the  hands  of  tho  French,  and  in  the 
following  year  it  was  retaken  by  the  Anstrians  after  a 
severe  bombardment,  which  left  scarcely  a  single  bnild* 
ing  nni^jnred.  In  1802  it  was  Msigned  to  the  gtand-dnka 
of  Baden,  who  caused  the  fortiflcations  to  be  nuKd.  Lud- 
wigshafen,  originally  only  the  Ult-du-pont  of  Uannhdm, 
received  Its  present  name  In  1843,  and  became  a  town  la 
1858.  Towards  tbe  end  of  last  oentaiy  Hannheim  attained 
great  eelebrity  in  the  literair  world  as  the  plane  when 
Schiller'B  early  plays  were  performed  for  tbe  first  time.  It 
was  at  Mannheim  that  Kot»bae  was  assassinated  in  18111. 

See  Feder,  GtaduekU  der  Stadt  MoMnhmm,  187S;  and  Vm- 
glenk,  PraktUAer  FHkrw  dunk  Mamakmwt,  1680. 

MANNING,  ROBZBT,  oommonly  known  u  Bobsrt 
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lof  BrUM,  a  menk  <of  tihe  priory  of  Bmnne  or  Bonrae 
ift  IaDOolMhip6,  'mote  in  Che  i>egiiiiiniig  ef  tlic  reiga  of 
£dmu<d  lit.  a  metncad  hidtory  of  Sh^knd  -fraai  tfae 
In^iiif;  of  tbe  aBUffhuurT  BniOc  to  the  end  of  the  rtaga 
•f  Edirard  I.    The  woA  hits  no  iniepeniaA  hiotonoal 
v«hi«;  it  professedly  fcAows  Fetorof  Langtoft'i  Ckron- 
•c/elVom  tbe  Ainglo-SaKoQ  or  "Inglis"  iDTssion down- 
imdB,  and  Waoe  farthc  prerioas  Britidi "  Btoiy.  It 
IB  a  livflfy  BairMtive,  vntten  "<D<Jt  far  tbe  iered  hot  for 
tbc]e«ed,"jindit  has  a  certiuQ  int^«8t  as  a  landmaric, 
not  only  in  tbe  history  of  tbe  En^Ksh  langwtge,  but 
aho  in  tftie  ht^iv  of  natienal  sentiment.   jflanninK  is 
mnn  in  ptnise  or  the  deeds  and  the  character  of  Ed- 
ward I.,    Kdward  of  Inglond,"  althoo^h  be  deplores 
tho  K«nian  Conquest  as  a  "bondage,   and  says  oon- 
odrmng  ithe  death  of  Harold  that  "our  freedom  that 
dayibr«wtO(^  the  lei,'\'e."   The  old  monk  is  our 
fecBtavowedly  "popular "hisfcorian.    H«  wrote  forthe 
entertaiDOKm  -of  men  who  knew  uoitber  Latin  nor 
Frendi,  ««d  in  his  prolorue  «oBMiienits  htuMroosly  on 
die  "•qauat  Kivslisk'^  and  «i^tle 
riiym«B«f jiis  pradeosGBors,  <!latmiiig£»r 
hoaaelf  pvnty  ef  Xaagos^  and  sini- 
plknl^-      metro.   A  passage  in  Aiia 
prcdogue  bas'ofifin  boon  mioted  13  j>ear- 
ing  on  iht  aofehonUp  01  the  romance 
of  'Sir  TrintrttTtv.  Manning  also  traos- 
btod  William  of  Waddingten's  Manud 
da  iPecAue  under  the  bitlo  of  ^n^vtnfr 
Synn&,  in  1303,  and  is  plausibly  ooiijeo- 
tani  to  be  the  author  of  jikdy$acafuau 
itf  the  Soper  0/  ottrt  Lorde  Ihattt, 
tfMsltted  fimn  BonaTontwa's  Vtta 
QirittL   He  is  not  a  bald  nhymestor, 
bnt  uses  language  with  •shall  and  effocL, 
and  in  aome  plaeos  vharc  he  d«ftarte 
from  his  ori^alB  showB  genuine  poeti- 
«al  amptaro. 

MANOMETER,  or  PftEssaaE 
G-AUOE,  isan  instninient  for  measuring 
tlie  hydrostatic  pitesaarc  eEOPted 
gases,  vapors,  or  liquids  ag^ost  the 
aides  of  the  closed  vessels  in  which 
tbey  ara  donfined, — as  fur  inatanaa, 
thepreaaureof  steam  in  a  ateaai-<boilar. 

Toe  simplest  and  at  tbe  snne  time 
most  aoourate  Ibnn  of  manomotcr  b 
that    known     as    the    "  mercuiy 
manometer,"  sometimes  also  called  the 
"  &oe-air  manometer,"  and  reprcaonted 
in  £^  1.    It  oonsista  essendiUly  of  tnro 
Tertraal  icomimunicating  tubes.  One 
of  these,  AB,  open  at  both  ends,  and 
made  of  thick  glass,  with  a  narrow  uni- 
form bore,  is  fixed  hermetically  in  the 
neck  of  a  large  wroiight^iron  evlinder 
C  its  lower  end  dipping  below  the  sur- 
noe  of  meronry  contained  in  tbe  cylin- 
der.  The  other  tube,  EF,  is  attached 
at  its  lower  end  to  tbe  cylinder  by  the 
cross  pipe  D,  and  at  its  upper  end  can 
be  put  in  communication  wtth  the  Tea- 
sel tbe  pressure  in  which  is  to  be  ascer- 
tained.  Usually  the  tube  EF,  the  cross 
pipe  i>,  and  the  space  above  the  mcr- 
oory  in  C  afpe  filled  with  water.  At 
first  the  tube  EF  is  left  open  to  the  at-  ^vm.  1.— ifcrcury 
moBphere,  and  the  heiecht  of  the  nwr-  Manomettr. 
CBiy  in  AB  noted.    Wh^n  EF  is  then 
put  in  communication  with  the  voasci  in  which  the 
pressure  (above  atmospheric]  is  to  be  determined,  tho  ^ 
mercuiy  in  AB  rises,  and  from  the  beijiht  to  Wlm)h  it  I     .  „„„ .  M.,.i«t**>.  1--  ,v 
rises  the  pressure  is  deduced.    For  accurate  work  cor-      ^""'^  by^M»rHri*tf ■  law  zV 
rections  mTist  be  made  for  tbe  full  od'  the  mereufy  in  G 
as  it  rises  in  AB,  and  for  the  tcmpcratUTe  and  the 
height  of  the  barometer  at  the  time  uf  the  experiment. 

Tkt  peat  drawback  to  the  emplajrmenfc  of  tbe  simple 
atercoxy  manometer  for  measorlng  very  great  pre»uroB  is 


-a 


-& 


'  ttw  Juechaaioal  difficulty  of  obtainiog  asuScieutlf  Uag 
cohuon  of  xoeroury.  £.  H.  U.  Amagat,  liowevec,  haa 
lately  (1880J  worked  wit^  a.  oolaznu  onerfiftA  of  m  mil* 
high.  His  ezp«rtiaont8  were  iutdertal:eQ  to  find  out  bow 
tbe  varioua  game,  aitsogeu,  oxygea,  ain,  bydroBco,  »«o^ 
departed  from  Mariotlte's  Jaw  wbtni  aubjected  to  eaoriuoOB 
prceeurcs.  At  tbe  bottom  ef  a  ooal  ^iua  ac  VerpilleoK, 
aear  St.  Etieuae,  whiob  bad  a  (depth  of  327  owlres,  <m 
placed  tbe  glaaa  mauometei' tube ftrrataiaine  thirntnjirraifii 
gas,  while  themwetiry  tube(-autdeof«teel)'ejateDded  up  tbe 
shaft,  being  gradually  boilt  «p  In  eeotiens.  'Seeiftstew.veL 
xxii.  pp.  62,  63.  By  means  of  AauggaCj  tables  of  tlM 
volume  and  corresponding  pressare  of  the  sevatal  guBca, 
and  with  special  fbrms  of  manometer  to  Bait  partioaJUu-  cix> 
cumstauces,  accurate  and  delicate  measaree  of  enonuooB' 

CiBane  eaBnowbtobtained.  Profeasor  Tait,  forinsUnce, 
recently  N|)pljed these  ta&lesaloug  with  amaDometeref 
his  owa  dwisiitg  for  testing  the  behavior  of  the  thTirniciti 
tera  sopplied  to  tbe  "  Challenger  "  e^pedittea  undet  a  j 
aura  of  as  much  aa  10  toaa  to  the-a^Mn  jnch. 


"R^ault'smanometflr"  is  shuvn  in  fig.  2.  AB 
is  a  strong  metal  tube,  closed  at  the  Jower  end,  and 
oanyjng  at.'the  upper  a  heot.  bradmittiiig  the 
oomprossed  ^gas and  a  stopooc£  a  pisveed anthludei 
m  a  T  &xm.  DE  and  FO  are  two  gnuWted  gl«B 
tabes  communicabmg  at  their  lower  ends  ^-avairov 
passage  in  the  metal  block  to  which  they  are  henneti- 
caily  %xed.  DG  and  AB  sAso  commmiicKte  at  the 
upper  ends  by  a  passafre  in  a  metal  piece  attached 
hcnn^ically  to  them.  By  the  sfcop-co^  R',  having 
radial  holes  at  right  angles  to  each  other,  can 
communicate  either  with  AB  or  with  the  atmosphere 
at  0 ;  and  by  the  stop-cock  fi'^  it  can  commonicate 
either  "trith  FG  or  with  the  open  air.  The  three  tnbv 
are  Bumnmdied  hy  a  cylinder  MM' oontaming  wattt' 
to  keep  the  temperature  constant.  The  tube  AB  ia 
filled  with  the  compressed  gas  whose  pressare  ia 
to  foe  -ascertained.  The  stop-cock  being  theU' 
placed  as  in  'fig.  2,  Tnercury  is  poured  into  FG  till 
It  fills  I>E  and  rons  out  at  O.  The  stop-oocha 
R  and  are  then  turned  as  in  fig.  aa,  so  that 
AB  and  DE  commonicate  with  each  other.  Part  df 
the  compreseed  gas  flows  tmnrinto  D£,  and  the  mer- 

caiy  in  FG 
rissB.  By  ma- 
nipuJating/be 
atopKJOckll^, 
as  shoira  B 
Sg.  2b,  part  ef 
the  Bieroury  is 
allow^  to  run 
out  of  DE  till 
a  conTCnient- 
ly  measurable 
difference  ot 
level  between 
the  mercury 
Buriheeein  DE 
and  PG  is  at- 
tained. 


Let  ft  be  tbia 
differenee.  Also 
let  X  be  tbe 

premore  of  the 
gas  originally 
filUaff  the  vol- 
mne  v  of  AQ, 
V  tbe  addi- 
tional Tohnaa 
occupied  bgr  Um 
exMHBded  gas, 
and  H  be  tbe 
height  of  the 
barometer  at 
the  time;  the& 
(V+V')(H-f-fc),  fromwhiob' 


Fio.  2.— Segnault'fl  Hanometer. 


V4-V' 

x  =  -^{S+h)  (1). 

V  is  determined  by  weifrhing  the  mercnry  reqtiaid  ta- 
fin  the  space  it  oocupiea,  and  V  can  be  calcalated  tram  i\) 
when  AB  is  filled  with  dry  air  at  pressure  H. 
In  Begnault's  apparatus  the  length  of  AB  and  DE  was  1 
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Ties. 
Cwnpi»«ed  Air 
Uanomcter. 


mats%  the  diameter  of  AB  6  mxa.  imil  of  D£  20  mm.  Tlie 
mtcVtva  of  I>£  «M  tikiH  eiKteea  timui  that  of  AB,  »ud  in 
ttUs  war  )i  T6r7  ^roat  prcmue  could  be  measured  by  a  com- 
parutivuly  smijl  difTM-euco  of  level  between  tbe  luercar; 
■DTfRCM  in  FG  aud  DC  The  instrnmcut,  however,  is  snb- 
Jectte  crron,  arisiiiK  chicfiy  from  1  hcdiffionlty  of  meae- 
oruig  aecurvtelf  tbo  v«>anKa  V  aud  V. 

ITie  eomprcsscd  air  manunielcr'"  (fip.  3)  consistB 
of  ft  stronjr  firaduaicd  glass  tube  of  unifonn  narrow 
bore,  closed  at  rhe  top  aiid  fixed  hermet  ically  into  the 
nock  of  a  wide  iron  cjTmder.  The 
tnbe  cuntuina  dry  air,  and  its  lower 
end  dips  below  the  surface  of  mercury 
eoDtaioed  in  the  cjHndei-.  Attached 
to  the  side  of  tJie  cylinder  ia  a  tabe 
A,  with  a  Btop-codk,  to  afford  coin- 
mnnication  witn  the  veasel  the  pres- 
sure in  which  w  to  be  measnred. 
When  the  manometer  is  attached 
to  the  TMsel  containin:^  oompresaed 
gas  the  meroury  risce  in  1%e  glass 
tube  till  the  pressure  of  tftte  air  con- 
fined in  the  tube  (Teokaned  in  viifH- 
metres-  of  merouiy)  ^yhre  the  height 
of  tfce  mercury  eolmnn  above  the  level 
<rf  the  mcrcurj'  in  the  cylinder  is  equal 
to^e  pressure  on  the  surface  of  mer- 
CQiy  in  the  cylinder. 

"  Desgoffe's  manometer  "  depends  upon 
tbe  same  principle  bb  the  liydranlic  press, 
snd  cmnbe'euipilojedtomeaBarethe  ener- 
noui  pitaiaja  Tsiiebed  in  the  cyliodor  of 
tliat isBtroment.  ItisreprcMnted  in  per- 
■peotive  in  flg.  4  aud  in  aection  in  fig,  5. 
T  li  a  rtroug  circular  iron  vessel,  in  which 
■DOves  np  and  down  for  a  short  distance  a 
flatpuitoD  Dattached  toacylindrical  plug 
T,  The  lower  pert  of  Voontains  meronry 
which  has  free  oommunicatioa  with  a 
graduated  Teitioal  fjlass  t«be  AB  fixed  henaoticanr  into 
tte  side  ef  V.  Above  the  mercury  in  V  is  placed  a  thin 
layer  of  water,  and  above  that  is  atretohed  a  thin  mem- 
tnmne  of  india-ra'bbor  bolted  down  water-t%ht  bj  an 
bon  ring.  The  /Camber  C  coutainn  a  cvrity  in  which  '^e 
plBgT  moves  woCer'trgbt.  By  meaara  ef  ~t%e  lube  (  the  in- 
■tnttMOt  can  be  pat  in  coauunnioHtMu  with  tfce  vesad 
«eirtaiBinit  tbe  tkaid  wihoae  juumuu  is  to  be  meantred.  Tbe 
MmpNsaod  flaid  aotiug  opou  T  depresses  the  piston  D  and 
«NUwes  the  mercurjr  to  rise  in  Afi. 

Let  p  be  the  preasore  of  tbe  flnid  per  unit  of  Area, »  the 
area of  T,  and 
8  the  area 
of  D ;  also 
let  F  be  the 
fnsMue  per 
unit  of  anm 
ac  recorded 
l>ytbo  height 
of  tbe  mer- 
«ry  in  AB. 
Til  us  evi- 
deutlT  we 
lkavept=PS, 

«  p=^P. 

Hence  by 
xaakiiig  » 
Tcry  great 
and  I  very 
■mall  a  very 
Src^at  pree- 
•QK  can  be 
uuasnrcd  by 
a  cotopara- 
tiveiy  djort 
ooHnxKQ  of 
iiiereniy  in 
AB.  As  part 
of  the  pres- 
snrc  p  is 
employed  to 
rftretch  the 
India  -  rab- 
ber  mem- 
Wm,  the 

catio    S;    »       Fhj.  5.  Seciiuw  yr  I>.>HC.ili.  a  jIuiiohh-ut. 


Fie.  6.— AonrdoD's  Uetallic  Uanoueter. 


ehoald  bo  made  very  great,  se  that  O  will  only  sink  a 
veoy  short  distauoc.  Caillctet,  who  emaployod  tbia  mano- 
meter in  bis  ezperiitteotA  on  the  compressibility  of 
flnids,  had  it  so  arranged  tbirt  (neglecting  the  atretidi- 
Ing  of  the  india-nild>er)  tbe  mercury  in  AB  rose  4.3  metres 
while  tbe  piston  iu  D  aniik  only  mio-eightb  of  a  miUi- 
mcCre. 

Metallic  manometcn^pend  on  the  priucipte  exemplifted 
in  the  anereid  barometer.  Si^iposo  a  long  tube,  jireieiably 
of  elliptic  seetiou,  and  having  thin  wallsof  elsetic  matwial, 
to  be  closed  at  one  ond  aJid  either  bent  or  coiled  up  in  the 
form  of  a  spiral.  I«t  the  open  end  bo  sttacfaed  to  ao  appa- 
ratns  whereby  the  pressure  inside  tlie  tiA>e  con  be  either 
increased  or  diminished.  If  t4ie  presanrc  innde  the 
tube  be  made  greater  tlian  that  eotside,  MUb  tube  ^aa 
a  teud«ncy  to  straighten  or  uuooil  iteeU,  but  if  thepras- 
sure  outaide  be  greater  than  tbut  inside  the  tube  bas  a 
tondency  to  bond  or  coil  itself  up  farther.  Pig.  €  nfireaeota 
an  parly  form  of  metallic  manometer  made  aa  \tm 
principle  by  Bonrdon,  tbe  'first  to  fionstDnct sooh  instru- 

aDonts.  A 
ineA^iBctabe 
■ah^  closed  at 
ii,  IS  ooiled  in 
a  sphal  and 
Tigidhr  «t- 
taebedstAa 
open -end  ate 
a  tube  wnth 
etop-uaek  ta, 
wheroby  ft 
can  commu- 
nicate with 
the  cemprss- 
sion  apnam- 
taa.  Ali«ht 
index  s  ia 
attached  to  \ 
and  moves 
over  a  grad- 
uated scale. 
The  acals 
is  gradoatad 
by  applying 
known  prcs- 
snxes  inside 

tkhe  tube.  This  form  of  manometer  is  very  convenient 
for  rongh  {iractical  work,  Imt  has  no  pnftensions  to 
scientific  acoamcy,  ae  ofasngea  of  tempeimtare  afiect  the 
elasticity  of  tbe  tnbe  in  a  way  which  is  difficult  to  diacover 
and  allow  for.  Various  forms  of  MotalLic  manometers  have 
been  receatty  invented,  tbe  best^aown  of  which  are  per- 
hs{is  tliose  of  Bourdon  and  Scbafer,  in  which  the  index  is 
moved  by  a  train  of  wheels  aetosted  by  the  tmb  end  of  the 
elastic  tnbe. 

Air-^nmp  Mitwmeter. — 'For  aueaaurtng  preasnres  less  than 
that  of  the  atniospherej  as  in  tbe  receiver  of  an  «it^ptmip,  a 
special  form  of  morcuryiDUometer  is  employ«d,'0«(iBistiDK 
of  a  glass  II  tube  with  each  leg  over  thirty  inches  long  ana 
half  filled  with  mercury.  One  log  communicates  by  ao  air- 
tight couimuDicution  with  the  receiver  of  the  air-pump,  and 
the  other  is  left  open.  Aathe  exhaustion  proceeds,  tbe  mer- 
cury falls  in  the  open  leg  and  rises  in  the  other.  When  only 
considerable  deprreea  of  ozfaaostien  are  to  be  meained, 
the  instmment  takes  the  form  of  a  abort  U  tnbe  closed  at 
one  end  nod  upvn  Jit  tbe  other,  and  has  its  closed  leg  eom- 
pletely  filled  with  mercury,  the  mercury  being  held  up  by 
the  atuinsiiliericproBsore.  Thowliole  is  inclosed  iu  awide 
glass  tulit:  cIusmI  ut  the  top  and  hermetically  fixed  at  the 
lower  cad  to  a  brass  piece,  provided  with  a  stop-cock, 
whereby  it  can  1>o  screwed  en  to  the  sole  plate  ef  t^ie  air^ 
pomp.  The  diO'erenroof  level  in  the  two  legs  gives  the 
degree  of  exhaustion  obtained. 

See  Oaiiot's  PA)/MC5;  Wiillner'BXekr&urhdn- £^l;p«^HB«Ua^ 
phytik;  Aniagat  iu  Amaleg  de  Cliemie  et  de  PhgMqu^iissch, 
18S0;  Eejiort  of  i/.  Jf,  f.  Challenger,  in  regard  to  pressure 
corrections  supplied  by  thermometers,  by  Professor  Tait. 

(J.  BL.) 

MANOR]  in  Enf^lUh  law,  is  an  estate  in  land,  to 
which  is  incident  the  right  to  hold  certain  courts  caUed 
courts  baron.  It  might  be  described  ss  the  unit  of 
tenure  under  the  feudal  system,  and  it  is  historically 
connected  with  the  territoriaJ  divisions  of  the  mark  and 
the  parish  or  township.'    The  legal  theory  of  the 

>  Laveleye  (Primitive  ProjxrijF,  chap.*xvlli.)  observed  that  in  the 
lOtb  ccDiury,  even  belbre  the  Norman  Conquest,  tlie  mark  had 
already  been  tranrfbrmftd  taio  the  manor,  although  the  term  wu 
not  yei  In  use.  The  country  w^is  covered  with  a  great  number 
of  domains  {maneria),  of  verv  different  extent,  from  the  manerio 
him  of  one  plongh  to  the  latifUndtun  itf  fifty  ploogba. 
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uigin  of  manors  refen  Uion  to  a  grant  &om  the 
orown,  as  stated  in  tha  following  extract  from  Per- 
kins's Treatke  01  the  lavs  of  B^jjj^d :  "The  begin- 
ning of  a  manor  was  when  the  king  gave  a  thousand 
aoes  of  land,  or  a  greater  or  lesser  paroel  of  land,  unto 
one  of  his  subjects  and  his  heirs,  which  tenure  is 
fenigbt's  service  at  the  least  And  the  donor  did  per- 
haps build  a  mansion-house  upon  parcel  of  the  same 
land,  and  of  20  acres,  parcel  oi  that  which  remained, 
or  of  a  greater  or  lesser  parcel  before  the  statute  of 
Emptoret  did  enfeoff  astranger  to  hold  of  him  and 
his  heirs  to  plow  10  acres  of  land,  parcel  of  that  which : 
remained  in  hispcfflsession,  and  did  enfeoff  another  of 
motjier  parcel  thereof  to  go  to  war  with  him  agunst 
the  Scots,  etc.,  and  so  by  oontinuanoe  of  time  made  a 
uanor."  It  is  stilh  as  Mr.  Joshua  Williams  terms  it, 
I  " fundamental  rule"  that  all  lands  were  originally 
lerived  from  the  orown,  and  that  tho  queen  is  lady 
paramount  mediate  or  immediate  of  all  the  land  in  the 
realm.  A  manor  then  arises  where  the  owner  of  a 
parcel  so  granted  or  supposed  to  have  been  granted  by 
'^^e  crown  (and  who  is  called  in  relation  thereto  tho 
cord)  has  in  turn  ^nted  portions  thereof  to  others 
irho  stand  to  him  m  the  relation  of  tenants.  Of  the 
portion  reserved  by  the  lord  for  his  own  use  (his 
''jemesne)  part  was  occupied  by  villeins,  with  the  duty 
of  cultivatmg  the  reet  for  the  lord's  use.  These  were 
originally  tenants  at  will,  and  in  a  state  of  semi-serf- 
dom, but  they  became  in  course  of  time  the  copyhold 
tenants  of  the  later  law.  (See  Coprnou>. )  It  is  of 
the  essence  of  oopyhold  that  it  should  be  regulated  by 
the  custom  of  the  manra;  and  that,  according  to  some 
authorities,  is  one  r«son  why  a  manor  cannot  be 
created  at  the  present  day.  "  Length  of  time  being  of 
the  very  essence  of  a  manor,  such  things  as  receive 
their  perfection  by  the  continuance  of  time  come  not 
within  the  compass  of  aking's  prerogative"  (Scriven, 
Gopyfiolds,  chap.  i. ).  But  the  effect  of  the  statute  of 
Quia  Bniptores  was  to  make  the  creation  of  manors 
henceforward  imposmUe,  inasmuch  as  it  enacted  "  that 
upon  idl  sales  or  feoffments  of  land,  the  Iboffee  shall 
hold  the  same,  not  of  his  immediate  feoffor,  but  of 
the  chief  lord  of  the  fee  of  whom  such  feoffor  himself 
hold  it"  The  statute  did  not  appl^to  the  king's 
tenants  m  ct^ife,  who  might  have  aliened  their  limd 
under  a  licence.  Accordingly  it  is  assumed  that  all  ex- 
isting manors  are  "of  a  date  prior  to  the  statute  of 
Quia  Dmplora,  except  perhaps  some  which  may 
have  been  created  by  the  king's  tenants  in  capite 
with  licence  from  the  crown  "  (Williams,  Eeall 
J\operfy,  chap.  iv. ;  see  also  Scriven,  Crm/hnlds,  chap, 
i.).  When  a  great  baron  had  granted  out  smaller 
manors  to  others,  the  sdgnoiy  of  the  superior  baron 
wu  frequently  termed  an  honor. 

MANRESA,  a  town  of  Catalonia,  Spain,  39  miles 
northwest  of  Buvelona,  with  a  population  of  15,264. 
It  was  formerly  Bacasis,  one  of  the  cities  of  the  Jae- 
cetani,  the  most  important  of  the  small  tribes  at  the 
foot  01  the  Pyrenees.  It  lies  on  the  lefl  bank  of  the 
t^ardonero,  2  miles  above  its  junction  with  the  Llobre- 
gat.  In  the  midst  of  a  fertile  and  well-irrigated  district, 
and  its  chief  manufactures  are  cloth,  cotton,  silk,  gun- 
powder, and  brandy.  Building  stone  is  qtuuried  near 
the  town.  The  Cardonero  is  crossed  by  two  bridges, 
— one  ancient,  the  other  erected  in  1804.  The  two 
principal  sights  of  Manresa  are  the  coUcdate  church, 
£1  See,  commenced  in  1328,  Mid  finishea  in  the  15th 
century,  and  the  Cueva  de  San  Y^nacio.  The  late 
Mr.  G.  £.  Street  has  minutely  descnbed  the  church  in 
his  Gothic  Architecture  of  Spain.  Among  its  greatest 
treasures  he  specializes  a  ma^ificent  altar  frontal  as 
*'  the  most  beautiful  work  of  its  age."  It  is  10  feet 
long  by  2  feet  10  inches  in  height,  and  is  divided  into 
nine  compartments,  at  the  bottom  of  -which  is  the  in- 
sraiption  in  Lombardic  characters : — oeri  :  lapi  : 

KEOHAHATOBE :    MEFEOIT :     INFLORENTIA.      In  the 

Cueva  de  San  Ygnado^  Ignatius  Loyola  lived  for  a 
year,  fa^ng  and  submitting  nimself  to  the  severest  pen- 


ances, constantly  gazing  at  tfae  shrine  of  the  Viipin 
Montserrat,  who,  he  asserted,  enoouraged  him  id  bu 
austerities.  A  great  monastery  surrounds  the  cave, 
which  is  visited  by  thousands  of  pilgrims,  and  from  the 
esplanade  there  is  a  magnificent  view  of  the  "  pinnades, 
spires,  turrets,  sugar-loaves,  and  pyramids  of  faint  gray 
rocks,  '  constituting  the  famous  mountain  of  Montser- 
rat At  Cardona,  a  little  more  than  20  miles  to  the 
northwest  of  I^Ianresa,  there  is  a  remarkable  hill  of 
rock-salt  3  miles  in  circumference,  and  350  feet  in 
height,  which  is  estimated  to  conUun  400  million  cubic 
yards  of  salt 

MANS,  Le,  a  town  of  France,  fonnerly  cu)ital  of 
Maine  and  now  of  tho  d^mrtment  of  SarUie,  lies  1 18 
miles  (131  by  rail)  W.8.W.  from  Paris,  near  the  oon- 
fluence  of  the  Sarthe  and  the  Huisne,  on  an  eleratum 
rising  from  the  left  bank  of  the  former  river.  Three 
bridges  b<»ides  that  of  the'  railway  connect  the  town 
with  the  quarter  on  the  right  bank.  Of  the  wide  and 
commodious  thoroughfares  which  are  gradual Iv  super- 
seding the  old  winding  and  narrow  streets,  the  most 
worthy  of  notice  is  the  tunnel  by  which  the  Place  des 
Jacobins  is  connected  with  the  river  side.  The  prin- 
cipal building  is  the  oathedralj  ori^nally  foundol  by 
St.  Julian,  to  whom  it  is  dedicated.  Rebuilt  in  the 
6th  century  by  St  Innoowt,  in  the  9th  by  St  Aldric, 
and  a  third  or  fburth  time  in  the  11th  by  Vulgrin,  who 
was  at  once  uchitect  bimI  bishop,  it  was  completed  by 
the  addition  of  two  towers  in  the  12th.  Destroyed 
two  fires,  the  roof  was  reconstructed  in  the  Gothie 
style,  and  the  transept  and  south  portal  were  added. 
In  the  1 3th  century  the  choir  was  enlarged  in  the 

fuidest  and  boldest  style  of  that  magnificent  period, 
nally  a  new  transept  and  a  bell  tower  were  added  in 
tho  ISth  century.  In  the  large  window  of  the  west 
front  the  ten  divisions  which  have  for  their  sulyect  the 
legend  of  St  Julian  are  the  oldest  extant  specumens 
or  stained  glass  in  France  (end  of  11th  century).  The 
side  portal  (12th  century)  is  ridil/  decorated,  and  its 
statuettes  exhibit  many  interesting  costumes  of  the 
period.  The  aisles  have  ten  bays,  out  the  dbto  only 
five ;  the  transept  is  muoh  higher ;  from  it  rises  the 
only  tower  of  the  building.  The  austere  simplicity 
of  the  nave  is  in  striking  contrast  with  the  lavish  rich- 
ness of  the  ornamentation  in  the  choir  and  apsa  The 
former  is  115  feet  in  height,  and  has  Xwelve  chapels 
besides  the  sacristy ;  its  windows  almost  entirely  date 
fiom  the  middle  of  the  13th  century.  The  fflass  of 
the  north  transept  is  of  the  15th  century,  and  repre- 
sents the  I^t  Judgment;  it  contains  many  historical 
figures.  The  cathedral  has  also  curious  tapestries  and 
some  remaikable  tombs,  including  that  of  Berengaria, 
queen  of  Bichard  Cwm  de  Lion.  The  entire  length 
of  the  building  is  427  feet  Close  to  the  western  wall 
is  a  megalithic  monument  nearly  15  feet  in  h^ght 
The  church  of  La  Couture,  which  belonged  to  an  old 
abbey  founded  in  the  7th  century  by  St  Bertrand  or 
Bertram,  haaa  remarkable  porch  of  the  I3th  century; 
the  rest  of  the  building  is  older.  Of  the  other  cfauroMS 
of  Le  Mans,  none  require  spedal  mention  except  that 
of  Notre  Dame  du  Pr£,  on  the  right  bank  of  the 
Sarthe.  Of  the  secular  buildings  may  be  mentioned 
the  h6tel  de  ville,  built  about  a  century  ago  on  thcHle 
of  the  formes  castle  of  the  counts  of  Maine,  and  tho 
prefecture,  occupyiDg  the  site  of  the  monastery  of  Ia 
Couture  n76m.  Tiie  latter  contains  the  lihrsiy  (90,000 
volumes,  700  MSS.),  the  oommnnal  archives,  and  the 
museum  of  paintings,  arohseology,  and  natural  htstoiy. 
Other  prominent  buildingB  are  the  general  hospital, 
the  lyceum,  tfae  seminary,  tfae  palus  de  iustioe,  aira  the 
cavalry  barracks ;  the  house  oocAipiea  by  Scarron  is 
still  pointed  out  And  thero  are  considerable  remains 
of  the  old  Gkllo-Koman  enceinte.  The  principal  prome- 
nades are  those  of  the  Jacobins,  of  the  horticultural 
garden,  Du  Greffier  (on  the  right  bank  of  the  river), 
and  Des  Sapins  (on  the  road  to  Tours).  The  industiiea 
of  I^e  Mans,  which  are  carried  on  chiefiy  in  the  fanbonrR 
of  Pont  lieue.  include  metal-working,  the  manufhoture  of 
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ixrioultunl  implemonts,  and  weaving.  For  some  yean 
taere  has  been  a  Government  tobacoo  factory.  A  local 
specialty  ia  the  fattening  of  poultry.  The  population  in 
1876  was  50,175  (ineluoing  5282  representing  the  garri- 
son, etc.).    Le  Mans  is  an  important  railway  junction. 

As  tbe  d^ital  of  tiie  Aalerd  Cenomani,  hi  Uans  was 
sailed  Soindinam  or  Vlndiniim.  The  Bomans  niiTOunded 
it  with  walls  in  tbe  3d  oentary;  it  wae  evangel iied  by  Bt. 
Julian  io  the  4th.  The  countship  of  Maine  was  made  he- 
reditary by  Hugh  Capet  in  the  l&th  centnry.  Le  Mans  was 
■eized  by  William  tbe  Conqueror,  bat  his  son  Bobert  was 
■nable  to  retain  it.  Having  chosen  the  side  of  Bicbard 
CtDor  de  Lion,  it  was  taken  by  Philip  AuEostus,  recaptured 
by  John,  subs^oently  conflsoited,  and  afterwards  ceded  to 
the  widow  of  Bichmra.  Maine  was  next  held  by  Margaret, 
the  wiA  of  Si.  Louis,  who  gave  it  to  his  tnother  Charles 
of  Anjoou  Le  Hans  was  Ave  times  besieged  daring  the 
Hundred  Tears'  War,  sod  was  subseqaeutly  devastated  by 
tbe  Huguenots  in  1502.  In  1793  it  was  seized  by  the  Yen- 
deans,  who  were  expelled  by  Maroesu  after  a  sanguiuajy 
battle  in  the  streets  of  the  town.  In  1798  It  was  i^<*^  oc- 
cupied by  the  Chonans;  mad  in  Jannsiry,  1871  the  second 
army  of  the  I<olre  sustained  In  the  neigbbotfaood  of  Le 
Mans  adefbat  which  made  the  relief  of  Paris  impossible. 
Tbe  town  is  the  birth-place  of  Henty  II.  of  England,  of 
John  tite  Oood,  king  of  France,  and  of  Chappe,  the  inven- 
tor of  the  aerial  telegraph. 

MANSEL,  Henry  Lonoueville  {1820-1871), 
metaphysician  and  theologian,  was  bom  at  Cosgrove, 
Northamptonshire  (where  his  father  was  rector)  in 
1820,  and  educated  at  Merchant  Taylors*  School  and 
St  JT ohn's  OoUege,  Oxford.  He  succeeded  to  a  fellow- 
^ip  in  1842,  icraduated  in  1843,  and  became  tutor  of 
college.  He  was  appointed  reader  in  moral  and 
metaphysical  philosophy  at  Magdalen  College  in  1855, 
becoming  "Waynflete  professor  in  1859.  In  1867  he 
Buooeeded  Dean  Stanley  as  professor  of  ecdemasUeal 
history,  and  in  the  following  year  was  appointed  dean 
of  St  Paul's.    He  died  Jidy  31,  1871. 

philosophy  of  Mansel,  like  that  of  his  older  contempo- 
rary Sir.  W.  Hamilton  of  Edinburgh,  was  mainly  due  to 
tbree  sources, — the  works  of  Aristotle,  the  ipeculations  of 
Kant,  and  the  philosophy  of  Beid.  Like  Hamilton,  Man- 
sel maintained  the  purely  formal  character  of  logical 
science,  the  duality  of  consciousness  as  testifying  to  both 
self  and  the  external  world,  and  the  limitation  of  knowl- 
edge to  the  finite  and  "  conditioned."  His  logical  doctrines 
were  developed  in  hia  edition  of  Aldrioh's  Artia  Logicm 
Rndinmta  (1849) — his  chief  contribution  to  the  reviving 
study  of  Aristotle — and  in  his  PrDiegomena  Lopica, — an  In- 
fwiry  into  the  PksyckolagKal  Charaettr  of  LoguxU  Proceuei 
(1^1),  in  which  tbe  limits  of  logic  as  the  "science  of 
fonnal  thinking"  are  rigorously  determined.  In  his 
Bunpton  Lectures  on  The  LimiU  of  Religiota  Thought  (1858) 
he  applied  to  Christian  theology  the  metaphysical  agnosti- 
cism which  seemed  to  resnlt  from  Kant's  criticism,  and 
whicli  had  been  developed  in  Hamilton's  PkUoaophif  of  the 
UHtonditianed,  Showing  thecontradictions  which  arise  when 
we  attempt  to  conceive  God  ander  the  categories  of  sub- 
stsnoe  or  cause,  Mansel  conteads  that  we  can  have  no  positive 
conception  either  of  the  metaphysical  or  moral  attribntes 
of  tiie  Absolute  and  Infinite  Being,  though  we  are  compel- 
led to  believe  in  His  existence,  the  religious  consciousness 
being  built  up  by  reflection  tvom  the  feeling  of  depend- 
ence  and  the  conviction  of  moral  obligation.  Hence  be 
iafora  the  invalidity  of  all  objections  to  revelation  from  its 
alleged  tnconaistency  with  the  Divine  character,  maintain- 
ing the  dependence  of  its  claim  to  acceptance  upon  the 
evidences  accompanying  it  While  denying  all  knowledge 
of  the  Bupersenanous,  Mansel  deviated  from  Kant  in  con- 
tending that  cognition  of  the  ego  as  it  really  is  is  Itself 
a  &ct  of  experience.  Consciousness,  he  held, — agreeing 
thus  wiUt  thedoctrineof  "  natural  realism  "  which  Hamil- 
ton developed  from  Beid,~impUee  knowledge  both  of  self 
and  of  the  external  world.  The  latter  Mansel's  psychology 
reduces  to  consciousness  of  our  organism  as  extended  ;  with 
the  former  is  given  consciousness  of  iVee-wiU  and  moral 
obligation.  These  views  and  n  summary  of  his  whole  phi- 
losophy are  contained  in  bis  article  "  Metaphysics"  con- 
tributed to  the  8th  edition  of  the  Bnegdopadia  SrUamiea 
(separately  published,  1860).  Hanwl  was  also  the  author 
of  an  essay  on  The  Phihaophy  of  the  Qmdilioned  (18G(f]  in 
reply  to  Mill's  criticism  of  Hamilton,  of  other  controver- 
sial and  oocaslonal  writings  republished -In  ZeMwt,  J>eliir«, 
mud  Swiemt  (187'd),  and  of  lectures  on  The  Gnottie  Henriee 
(edited  by  J.  B.  Llghtfoot,  187S). 


MANSFELD,  Count  ERHxar  or  (1585-1624),  a 
natural  sou  of  Peter  Kmest,  governor  of  Luxtanhnn 
and  Brussels,  was  bom  in  1585.  Trained  by  hie  god- 
father, the  archduke  Ernest  of  Austria,  in  the  Roman 
Catholic  religion,  he  devoted  himself  to  Uie  aorriee  of 
the  king  of  Spain  in  the  Netiberlands,  and  to  that  of 
the  emperor  in  Hungary.  The  emperor  Rudolf  IE. 
oonfenred  on  him  the  n^hts  of  le^timate  birth,  and 
promised  to  put  him  m  possession  of  bis  father's 
lands  in  the  Netherlands.  As  this  promise  wss  not 
fulfilled,  he  joined  the  Reformed  Church,  and  in  1610 
fonnally  assodated  himself  with  the  Protestant 
princes.  From  the  outbreak  of  the  Thirty  Years' 
War  in  1618  he  fought  steadily  on  behalf  of  the  elec- 
tor of  the  Palatinate  both  in  Bohemia  and  in  the 
Rhine  country.  In  1625  he  was  able  to  collect  a  pow- 
erful force  with  which  he  intended  to  attadc  the  hered- 
itary territoriflB  of  Austria,  but,  on  the  25th  of  April, 
1626,  he  was  defeated  V  Wallenstein  at  Dessau.  H« 

Sressed  forward  to  efieot  a  junction  with  Bethleu 
-al>or,  prinoe  of  Trani^tvama,  but  as  the  latter 
changed  nia  policy  Mansfeld  had  no  alternative  but  to 
disband  hi^  army.  When  preparing  to  go  to  England 
by  Venice,  he  became  ill  at  a  village  near  Zara,  and 
died  on  the  20th  of  November,  1626.  He  was  a  man 
of  great  courage  and  resource,  and  ranks  among  the 
most  brilliant  generals  of  his  age. 

See  Beoss,  Oraf  Emtt  w»  Xant/M  im  bihmtiehm  Kriege 
161S-81  (186S) :  ViUermont  Srnstt  d»  Mm^aA  (1866) ;  and 
Oraf  tTetteroot  ra  Scharflbnberg,  Bnut  Orof  m  Jfoa^sU; 
UttoriaAe  BitrsMlmm  (1867). 

MANSFIELD,  a  market-town  in  the  county  of  Not* 
tingham,  England,  is  situated  in  Sherwood  Forest,  near 
the  north  bank  of  the  river  Hano  or  Maun,  17 
miles  northwest  from  Nottingham,  and  140  north- 
northwest  of  London  by  rul.  The  town  is  built  of 
stone,  with  regular  streets  radiatingfrom  the  market' 
place,  and  several  good  houses.  The  church  of  St 
Peter  is  partly  Eany  Norman  and  partly  Perpendicu- 
lar. There  is  a  grammar  school  rounded  by  Queen 
Elizabeth  in  1561,  for  which  new  buildings  have  utely 
been  erected  at  a  cost  of  £10,000.  Twelve  almafaouseB 
were  founded  by  Elizabeth  Heath,  in  1693,  and  to 
these  six  were  afterwards  added.  In  addition  there 
are  a  numbOT  of  other  charities.  The  other  principal 
buildings  are  the  town-hall,  the  mechanics'  institute, 
and  the  public  baths.  In  the  market-place  there  is  a 
monument  to  Lord  (}eorge  Bentinck.  The  industries 
of  the  town  are  the  manufacture  of  laoe  thread,  cotton 
hose,  machines,  engines,  and  bricks  and  tiles,  iron- 
founding,  and  brewing.  In  the  neighborhood  there 
are  quarries  of  limestone,  sandstone,  and  freestone. 
Population  in  1871,  11,824 ;  in  I88I,  13,651. 

From  coins  found  at  Mansfield  and  the  remits  of  a  Bo- 
man  villa  in  the  neigbboihood,  it  is  believed  to  have  been 
a  Roman  station.  During  the  heptarchy  it  was  oceasion- 
ally  the  residence  of  the  Mercian  Kings,  and  it  was  after- 
wards a  favorite  resort  of  Norman  sovereigns.  By  Henry 
VIII.  the  manor  was  granted  to  the  earl  of  Sarrey.  After- 
wards it  went  by  exchange  to  the  duke  of  Newnstle,  and 
from  the  Newcastles  to  tbe  Portland  family.  The  town 
obtained  a  &ir  from  Richard  II.  in  1377. 

MANSFIELD,  tbe  county  seat  of  Richland  county, 
Ohio,  U.  S.,  pleasantly  situated  on  high  ground,  54 
miles  south  of  Sandusky,  in  the  midst  of  a  Drosperous 
farming  district.  It  is  the  terminus  of  the  North- 
western Ohio  Railroad,  and  is  at  the  junction  of  the 
Baltimore  and  Ohio,  the  Pittsburg,  Fort  Wayne,  and 
Chicago,  and  the  New  York,  Pennsylvania,  and  Ohio 
linea.  It  possesses  a  flourishing  trade,  and  eztensivd 
manufactories  of  agricultond  implements,  machinery, 
flour,  boilers,  carriages  and  household  furniture,  with 
many  minor  industnoa.  MansfieM  has  pubUo  mter- 
■woAn  on  t^e  "  Holly  "  system,  apublic  library,  and  an 
opera-house.  The  popiuation  wss  8Q29  in  1870  and 
9859  in  1880. 

MANSFIELD,  William  Mdbrat,  Earl  or  (1705 
-1793),  was  bom  at  Scone,  in  Perthshire,  on  2d  March 
■  1705.   He  was  tiie  eleventh  child  and  fourth  son  <rf 
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David,  fifth  Yiaoomit  Sfcormonl^  a  noblenun  whose 
&mily  possesaoiw  had  ghroiiik  within  bo  nairow  limits 
(hat  ne  had  to  bring  np  hia  numorouB  &iiuly  with 
oioee^ael^  strieb  acoaomy.  The  &iiii^  waa  Jsoobite 
m  its  pofiticB,  and  the  aeooDd  lOii,  bcutg  tffueoiXy 
nixed  up  in  aeme  of  tbs  plobi  of  the  time,  joined  toe 
oourt  of  the  Fntendcr  at  we  aoQeamon  of  Oeo^  L ,  and 
was  created  hy  him  eari  at  Dunbar.  William  Mnnay 
waa  gent  fiist  to  the  grmmmar  ichool  at  Perth,  where 
ke  Temained  antil  he  wia  thirteen,  and  at  that  age  he 
ma  BBDt  to  Westminster  at  the  saggestion  of  hia 
axilftd  brother,  who  had  been  in  cloee  ration  with 
AUerfcuiy  (then  dean  of  Westminater),  and  probably 
de^ffed  to  bring;  the  boy  under  hia  influence.  Ue  was 
elected  a  king's  acholar  a  year  after  his  ODtrance,  and 
ia  1723  was  first  on  the  list,  of  sdiolars  sent  on  the 
foondatioB  to  Christ  Ghnrch,  where  I>e  retnained  for 
nesrly  too*  years.  It  had  been  oi^inally  inbeoded 
that  he  riwmd  cater  the  English  Church,  as,  althou^ 
hia  own  indinatlon  while  at  adiool  fointed  strongly  to- 
wards the  bar,  the  drcumstanoes  of  his  family  scented  to 
fortnd  the  expense  o£  a  legal  education.  But  this  ob- 
atade  waa  removed  by  the  kindness  of  the  fathra-  of 
«De  of  his  school-fellows,  and  he  was  entered  at  Lin- 
aohs's  Inn.  Soon  aAcr  he  went  to  Oxford.  In  1727 
he  took  chambers  in  lincoln's  Inn,  and  in  1730  was 
call^  to  the  bar.  His  stndies  irom  the  time  he  left 
Weatmioeter  seem  to  have  been  steadily  directed 
towards  his  fature  profession,  butin  a  manner  far  mora 
fiboral  than  waa  then  usual  among  lawyers.  He  bad 
madA  himself  at  Westminster  and  Oxford  an  admir- 
able dassieal  sdiolar ;  he  paid  particnlar  attention  to 
Sngliah  composition  and  to  the  art  of  debate ;  hia  his- 
toncal  Btodies  were  exteneire,  and  in  the  more  strictly 
professiomd  sphere  his  wide  view  of  the  edneatioB  neoea- 
sary  for  a  lawyer  waa  shown  by  titte  knowledge  be  ao- 

a lured  of  Koman  taw  and  oS  the  juridical  wrrtera  oS 
codand  and  fi^rance.  At  the  same  time  he  etuo^;cd  the 
advantage  of  mixing  eztenarveJy  with  the  best  Hteiaiy 
society.  He  had  eaii^  become  an  iutimate  friend  of 
Pope,  and  hia  own  abiUty  and  aceompGshmcots  soon 
■laae  him  everywhere  a  man  of  mark. 

For  two  or  three  years  be  made  little  or  no  progreas 
at  Uia  ban,  but  at  leiwth  his  appcaramn  m  some 
important  ocotch  wpeaTeaaeabrDngnt  him  into  notice, 
and  in  Scotland  at  least  ho  acquired  an  immense  repu- 
tation by  hia  appearance  for  the  city  of  Kdinbarah 
when  it  was  threatened  with  disfVnnchisement  for  the 
affair  of  the  Portmus  mob.  His  English  bosiness  had 
as  yet  been  scanty,  but  in  li37a&Inf>le  speech  in  a 
jury  trial  of  note  may  be  said  to  hare  placed  him  at 
the  bead  of  the  bar,  and  fnnn  tliis  tiuic  he  emoycd  a 
ereat  bustnesL  In  1738  he  manied  Lady  £bzabeth 
SHncji,  daughter  of  the  eaxl  of  Winchelaea.  His  po- 
litii^  career  commenced  in  1742  with  his  appointment 
•s  s<d1eitor-general.  Probably  hia  pt^ticaf  opinions 
trere  not  of  a  marked  party  character;  he  had  been 
Esed  a  Jacot^Cj  and  many  of  hia  earlier  aasoraates  be- 
looged  to  the  high  Tory  camp,  but  his  calm  sense  and 
temper  disiac£ned  him  toextreioe  factiooa,  and  indeed 
his  interest  in  politics  seems  at  all  lintcs  to  have  been 
Mbwdinate  to  the  love  of  his  profession.  He  had 
kept  entirely  aloof  during  the  struggles  which  pre- 
seaed  the  fall  of  9ir  Robert  Waloole ;  be  infused  any 
purely  political  appointment,  and  only  took  o£ce  as 
wlicitor  when  be  felt  assured  of  the  permanence  of  the 
new  administration.  During  the  next  fourteen  years 
Morray  was  one  of  the  most  conspieuoos  figures  in  the 
parlistmentary  liistory  of  the  ^e.  Altlioiij^h  holding 
sn  o^ee  of  subordinate  rank,  and  not  ahanng,  nomi- 
aally  at  leaatiin  the  oouncib  «  the  administration,  he 
was  the  dbiei  defender  of  their  measures  in  the  House 
of  Commons,  and  during  the  time  that  Pitt  was  in 
opposition  had  to  bear  the  brunt  of  his  attacks.  He 
was  especially  conspicuous  in  the  great  debates  on  Uie 
smployment  of  the  Hanoverian  troops,  the  trea^  of 
Au-la-Ghapelle,  and  the  Regency  Bill.  In  J  754  he 
Wcane  attorney-general,  and  for  the  next  two  yean 


acted  as  leada  of  the  House  of  Commons  under  Uu 
administration  of  the  duke  of  Kewcastlai  Dmiog 
theae  years  he  had  to  defend  A  weak  flrnrrament 
against  the  ineaasant,  vehement  aannlts  of  PHt,  and, 
aeo(«ding  to  the  testimony  of  ooBtoyioraEies,  acquitted 
himself  brilliantly  in  the  oontest  But  in  1756,  when 
the  Government  was  evidently  approaching  its  lalL  an 
unexpected  vacancy  occurred  in  tfao  <^ief^natioedup 
of  the  king's  bench,  and  he  daimed  the  omce.  New- 
castle made  every  effort  to  retwn  him  in  the  Hooae  of 
Commons,  feeling  as  he  did  that  his  departure  woidd 
hasten  the  fall  of  the  Government,  but  Murray  waa 
inexorable.  He  seems  to  have  been  thoroughly  tired 
of  his  parliamentary  life,  and  to  have  long  looirad  £ot- 
ward  to  the  bench  as  the  proper  sphere  of  his  wwk. 
He  was  at  the  same  time  laised  to  the  pecnfs  ai 
Baron  Han^eld. 

From  this  time  the  chief  raterest  of  his  csieer  Eei 
in  hia  judical  wock,  but  he  did  not  wholly  <£sseTet 
himM!lf  from  politics.  He  became  by  a  singBlar  ar- 
rangement, only  onoe  repeated  anbaeoueutly  in  Uiecasa 
of  LMd  £llenborauf|[hj  a  member  ca  the  cabniet,  and 
remained  in  that  position  through  varions  changes  of 
administration  for  neariv  fifteen  years,  and,  atehoogfa 
he  persistently  refused  tne  cbancellorBnip,  he  acted  as 
speaker  of  the  House  of  Lords  while  toe  gtt*t  sesi 
was  in  commission.  Dnring  the  time  of  Pitt's  as- 
cendency he  took  but  little  ^art  in  politics,  but  while 
Lord  Bute  was  in  power  his  influence  was  retr  consid- 
erable, and  scans  mostly  to  have  been  exerted  in  fhvor 
of  a  more  moderate  line  of  polity.  He  waa  en  the 
whole  a  supporter  of  the  prerogative,  bat  within  defi- 
nite limits.  Macaniay  terms  him^ostly  enondi,  "tluB 
father  of  modern  Toryism,  of  l^ryism  modified  to 
suit  an  order  of  thioga  in  which  the  House  of  Com- 
mons is  the  most  powerful  body  mtW  state."  In 
this  spirit  he  continued  to  act  a  oonspiouous  though 
not  a  foremost  part  in  political  life  during  the  rest  of 
his  career.  During  iiU  stonny  sesuon  o£  1770  he 
came  into  violent  colli^OD  with  Lord  Cbatham'aiul 
Lord  'Camden  in  the  questions  that  arose  out  of  the 
Middlesex  election  and  the  trials  for  political  libel,  and 
in  the  subsequent  years  he  was  made  the  sn^ect  of 
the  Intter  attadcsof  Junhm,  in  wluch  his  eariy  .niooUte 
connections,  and  his  apptixent  leanings  to  arbitraiy 
power,  were  used  against  him  with  eztraurdinanr 
ability  and  virulence.  In  1776  he  was  created  earl  of 
Mansfield.  In  1783.  lUtbougfa  he  declined  to  re-enter 
the  cabinet,  he  acted  as  speaker  of  the  Honse  of  Lords 
dming  the  coalition  ministry,  and  with  this  bis  poeti- 
cal career  may  be  said  to  have  closed.  He  contmued 
to  aot  as  chief  justice  until  his  resignation  in  June 
1788,  and  after  five  years  spent  in  quiet  retirement 
died  peacefdly  on  20th  March,  1793.  He  left  no  famili', 
but  his  title  had  been  re-granted  (in  1792)  with  a 
direct  remainder  to  hia  nephew,  Lora  Storm  out. 

Lord  Mansfield's  great  reputation  rests  chiaiT  an 
his  judicial  career.  The  political  trials  in  which  he 
presided,  although  they  gave  rise  to  numerons  accuse 
tions  against  him,  were  conducted  with  siogular  (mr* 
nesB  and  propncty.  He  was  accused  with  cm>ecial  bifc- 
tcmess  of  fsvorine  arbitrary  power  by  the  law  which 
he  laid  down  in  the  trials  for  libel  which  arose  out  of 
the  pubUcations  of  Junius  and  Home  Tooke,  and 
wluuh  at  a  later  time  he  reafHrmed  in  the  case  of  the 
dean  of  St  Asaph  (sec  Libel).  But,  alt  hough  his  po- 
Htical  opinions  led  him  to  lot^  withdislkvor  on  tha 
popular  view,  and  although  it.  was  unquestionably  no- 
foitunate  that  in  some  of  these  instances  he  was  a 
member  of  the  cabinet  which  directed  the  prooeedhigai 
we  must  remember  that  his  view  of  the  law  was  con- 
curred in  by  the  great  majority  of  the  judges  and  Imp- 
yeis  of  that  time,  and  was  supported  1^  undoubted 
precedents.  In  other  instances  when  the  GovemnaMt 
;  were  equally  concerned,  be  waa  whcril;^  free  from  su*- 
■  picion.  He  supported  Lord  Camden's  decision  si^inBt 
g^eral  warrants,  and  reversed  the  outlawry  of  Wilkes 
While  on  the  whole  he  leaned  in  (^imoa  to  a  vi«r  of 
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1km  Iw  wUah  Bhioidd  nonr  «ll  onwefBiT9»  khwe  is 
w>  iaatMC*  » idiMr  he  e»n  juatly  fee  aecwed  of  wrot- 
iof^  it,  and  in  eve^  instance  he  tnatsd  the  »oe«Bad 
wkh  a  fainMwsnd  MoeacywhM^  had  not  always  )i«cn 
dwm  by  faia  fnietaemta.  Id  asot^r  mj  he  otu« 
into  fmwici  vuh  MpaUr  proiKboa*.  Ue  was  ahrays 
vndy  to>  protaot  uw  rights  of  oenaoiaDoes  wlietker  th^y 
elaioied  bar  Diisentcin  <»  GaUu^cs,  and  the  pwu- 
kr  fuiy  whioh  l«cL  to  4h«  daBtroctioo  of  kis  kouM 
iag  the  Govdoa  note  was  direoted  tffuaab  him  very 
imaK  baeause  a  Catholie  pricet,  who  niu  aeouacd 
Mf  iog  vaM>  had  eaeaped  th*  penal  lawa  by  his  charge 
te  the  my.  Hia  c^ef  odebnty,  however,  u  founded 
wen  the  OfMHSttmrnataabiUty  with  whidk  hadiadiaiged 
the  ciTi)  duties  of  hia  afiioe.  He  ha*  ^wayt  beea  rae- 
ainuzed  ajp  the  founder  of  Enoliah  mercantile  law. 
The  Qommou  law  aa  it  existed  befbte  his  timewaa 
vhoUy  inadequate  to  owe  whb  the  new  caaeai  aniens-- 
tonu  which  arose  with  tne  inctewinff  derrif^Dient  of 
CMUuenA  Thti  fiicts  were  left  to  kbe  juoyto  deeidie  aa 
heat  tboy  a^ht,  aad  no  principle  was  ever  extraoted 
Aon  thai  whMth  ma^t  lerve  as  aguidfl  in  nbaequent 
eiMa  l«9rd  Mansfiehl  found  the  uar  hi  thm  chaotw 
itetet  and  left  it  in  a  form  that  was  almost  equirraleak 
toaeode.  WoriciagpatieaUy  with  the  Guildhall  juries, 
vhom  ha  Iruned  to  act  in  thorough  underb-tan^ng 
wikh  buii»  ha  di^oed  almost  evwy  pnne»pl«  that  gor- 
emed  comoiercial  transactions  insuchamawerthat 
his  aocouson  bad  only  to  apply  the  mJes  ho  had  kid 
down.  His  kBowledga  of  Boman  aid  foreign  law,  and 
ikB  genoral  width  of  nis  edacatiofi,  freed  bim  firom  the 
dan^  re^u^  too  axtdamTely  upon  narrow  preoe- 
(feots,  and  aiforded  him  a  store^use  of  prineiples  and 
iKuriffatioft&  while  the  gracqo  and  aoKteneas  ot  faia  in- 
IdlHt  eniUued  him  to  put  hia  jodigments  in.  a  fwm 
vhieh  almost  almys  ocmmanded  assent.  A  umihr  in- 
flneaco  was  exerted  ber  him  in  other  brancheaof  the  co»- 
meii  law ;  and  altbough,  af^  his  retirement,  a  reaction 
took  place,  and  be  was  regarded  for  a  while  as  one  who 
hkd  oonuptod  the  andent  primupAsB  of  Ki^iA  kw, 
these  pr^udices  passed  rapidly  away^  and  the  raloe  of 
his  work  in  bruncing  the  older  law  m  hanxmy  with 
the  needs  of  modem  sodet^  has  long  been  fully  veeog- 
imed. 

The  chirf  defect  of  Lord  Sfusfield's  character  was  a 
certain  ot^nesa  and  want  of  moral  oourage.  He  had 
no  very  warm  attachment  either  to  pcvsons  or  opimons, 
aithougfa  innriaMy  kindly  and  coDsideiate  in  his  de- 
meanw.  Even  his  greatest  qwechea  owe  their  impres- 
BiTeness  to  a  certain  intellectual  noblenesa  and  breadth 
afview.  His  attachmoattojustice  was  oot  impassioned, 
but  of  the  type  which  is  bred  Irom  highest  professional 
eustom,  and  from  the  kind  of  int^lectual  taste  which 
led  him  so  fteqaently  to  the  ethical  writings  of  Cicero. 
He  could  not  uwaya  face  the  enthusiasm  of  Chatham, 
and  we  cannot  feel  certain  that  his  eoura^  would  have 
aostained  him  through  any  very  pcrilom  stand  for 
rif^bteoBSDess.  But  in  the  sphwe  in  which  he  waa 
^lefly  femous  these  defects  were  scarcdy  disadvantages. 
Bis  sense  of  duty  and  of  peiaoaal  dignity  was  amply 
mffident  ta  bear  him  per&eCly  nnstuned  thraagh  li£e. 
No  soUor  had  ever  to  oomplain  of  dehy  at  negleeb. 
His  want  of  strong  feeKng  only  pernitted  him  to  nse 
hism^nifioent  intellect  with  greaterimpartiality;  and, 
W  at  any  time  he  was  affected  by  personal  prejudice, 
n»  trace  of  it  wa^  ever  allowed  to  appear.  Nothing 
over  disturbed  the  perfect  dignity  and  propriety  of  his 
^mdOxAt}  conduct,  which  ia  apparent  in  every  trial  at 
which  he  presided.  He  impressed  himself  on  the  mind 
•«f  bis  eontempocaries  as  one  of  the  best  ezaoaples  of 
what  a  great  judge  ought  to  be,  and  from  that  estimate 
»  closer  examination  of'  hia  d^ms  will  scarcdy  load  us 
to  differ.    (a.  oi.  ) 

UANSIiAUQHTSR.  SeeMviiDSB. 

MANSON,  Geoeok  (1850-1876),  Soottiah  water- 
ttrfor  paintw,  was  bom  in  Kdinbu^  on  the  3d  of  De- 
<iilb^Bb«r>  1850.  When  about  fifteen  be  was  apprenticed 
■aa  a  woodeutter  with  Messrs.  W.  A  R.  GhaniDm.  with 


whom  h«  MBained  Sot  onr  ftre  yeai^  desigung  and 
engraving  vigaetiea  diabioguiahed  hy  aiagolar  ni:htaeMi 
and  dinetness  of  feeehnieal  method,  dfligent^  eatji^^ 
ixtg  all  ha  spare  time  in  the  study  aad  prsetioa  of  art, 
and  preda(»ng  im  his  momuw  and  evemng  honn  «ater- 
eolois  of  mu^  delieacy-  and  beauty,  Kk»  the.  IMU&ia; 
Tisae  and  the  Cottage  Boor.  InlSTIheleftthftMcfitn. 
Chambws,  aad  devoted  hims^  tasituYtij  to  paintmg. 
His  anfaieeta  were  derived  firom  humble  Scottish  liih— 
eapeeiaHy'  ^Ud  Kie,  rariad  oeeasionally  hjr  portraiture, 
biT  landscape^  and  byviewsofpsetweaqiiearGbttecture.  * 
In  1873  be  visited  Nonnandjv  B^gium,  and  Hollaad; 
in  Uie  following  year  he  spent  sevwal  months  in  Sark : 
and  in  1876  he  readad  at  St.  Lft,  and  m  Paris,  i^ere 
he  mastered  the  prooesaea  oi  etolung.  He  alWwardt 
pvodueed  a  aeries  of  ^tes  whiA  promised  exeeHoDoa 
m  the  art.  Meanwhile  in  his  watCTSMtor  mark  he  had 
beea  addinr  mere  of  breadth  and  power  to  the  tendon 
neaaaiid  ricbaeSB  of  color  which  distiaiffiuBfaed  his  eari;^ 
picture^  and  he  waa  planning-  more  eomi^x  and  im- 
portant safajeeta.  But  his  health  had  been  gradually 
iailing;  and  he  was  ordared  ta  Imnmtoae  in  Devoid 
shire,  where  he  died  on  the  27th  el'  Vctenarj,  1870. 
Among-  lus  diicf  pioduotions  are  the  High  Sdiook 
Wyvd;  tha  Companions — a  gtpay  girt  and  ho*  donkay; 
Waking  for  the  Beats;  What  is  It?— a  dtild  examin- 
ing an  antique  dodc ;  and  bis  own  portrut  aa  a  Sari: 
fiasennaa  Since  his  death  several  exhibitions  €£  hk 
works  haro  htm  held  in  London  and  Edinburgh,  and 
a  volume  of  photographs  from  his  water-oolom  and 
sketches,  vrith  a  memoir  by  i.  M.  Gray,  was  pubHsbed 
in  1880.  For  an  account  of  Manson's  tecfanioM  method 
as  a  wood  en^ver  aeaP.  G.  Hamerton'a  OrapkieATtit 
p.  311. 

MANSUK,  Mansooe,  or  move  properly  with  ^  ar^ 
tick,  AirMANStht,  "tberktmieua,"  asuname  (&*Aa&) 
assumed  by  not  a  few  MohammecuHi  prinees.  Among 
the  personages  commonly  refiimd  to  hy  thk  ^tk  tha 

fcdlowing  may  be  noticed. 

1.  Abii'Ja'far  ibn  Mohammed,  second  caliph  of  th« 
hodse  of  'Abb&s,  who  reigned  754-775  a.i>.    See  Mo- 

HAMUEDAH  KhPIRX. 

3.  AbiS  Tahir  Isma'fl  ibn  Al-K&im.  third  Fatimita 
caliph  of  Africa  (946-953).  Under  AJ-K&im,  his  father, 
the  Fatimites,  already  weakened  by  f^err  conflict  with 
the  Omavyads  of  Spain,  were  threatened  with  utter 
ruin  a  Berber  ri«nff  under  Ab4  Yezid,  a  poor  non- 
oonformkt  ('IktdO  Rcnoolmaater,  who  appeared  as  a 
religious  reformer,  and  cBthered  romd  nnu  the  Sun- 
nites,  who  detested  the  Fatimites.  In  944  Abd  Yesfd 
conquered  the  capital  Kairawdn,  and  recognized  the 
spiritual  headship  of  th«  Spanish  caliph.  While  the 
Spanish  caliph  and  hk  vassak  stripped  the  Fatimito 
of  bis  remote  possessions,  Abii  Yezfd  pressed  him  at 
home,  and  during  the  siege  of  Siisa  At-K&im  died,  and 
was  succeeded  by  Al-ftlaastlr.  Then  the  fortunes  oi 
war  rapidly  turned.  Abd  Y esfd  alienated  many  of  hk 
follow«^  by  lapsing  into  habits  of  arrogant  luxury  and 
treachery  towards  th«  Sunnites.  At  length  he  lost 
aU  be  had  woa,  feH  into  the  hands  of  Al-dian^iir,  and 
wxa  put  to  death  (947>.  Th*  eaKph  built  tha  of 
Mansiirf>;ah  on  the  field  of  tJie  decisive  battk  and 
made  it  hie  reaidenee ;  the  empire  waa  rapidly  restored, 
and  the  Spanish  vassals  driven  from  Africa,  Al-Man^dr 
died  at  MansiSri^ah,  and  was  succeeded  hy  AI-Mo'izi, 
the  conqueror  ot.Egypt  (see  rti.  vn.  p.  651  sq.). 

3.  Ibn  Abf  'Amir  Mohammed,  commonly  called 
Almanior  by  European  writers,  of  an  ancient  but  not 
illustrious  Arab  family,  which  had  its  seat  at  Torrox 
near  Algeciras,  was  bom  939  A.D.,  and  began  life  as  a 
kwyer  at  Cordova.  In  967  he  obtained  a  place  at  the 
eonrc  of  Hukam  XL,  the  Andalusian  cidipb,  and  by  an 
uniistt^  ecMilnnation  <^  the  taknts  of  a  courtier  with 
adininistralaTe  ability  and  address  in  dealing  with  moKi 
rapidly  rose  to  distinetion,  enjoying  in  partkukr  tfaa 
powetful  support  of  Sulm,  the  favorite  of  the  esKph 
and  mother  of  his  heir  Hish4m.  On  the  death  of 
Hakam  (976)  the  accesuon  of  a  minor  gave  froAi  aeag* 
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to  the  genitu  of  Ibn  Abf  'Anai,  who  tbieaded  his  way 
wiUi  ooDBummate  but  nnarrupulous  talent  through  the 
iDtrignes  of  the  oonrt,  and  in  07S  became  prime  mtnia- 
ter.   He  now  aimed  at  absolute  dominion.  The  weak 

yoang  caliph,  absorbed  ia  exercises  of  piety,  .was  easily 
reduced  to  a  cipher,  but  at  first  Ibn  Abf  'Amir  had  to 
share  the  power  with  his  father-in*taw  Gh&Ub,  the  best 
general  of  Andalusia,  and  his  chief  aid,  along  with  the 
mother  of  Hish^,  in  the  steps  that  had  raised  him  to 
power.  At  last  a  rupture  took  place  between  the  two 
ministers,  and  ended  in  a  war,  in  which  Gh41ib  prp- 
feeaed  himself  the  champion  of  the  oaliph  tasd  called  in 
the  aid  of  the  Christians  of  Leon.  But  his  rival  bad 
anticipated  the  struggle;  he  had  long  before  found 
means  to  add  military  to  administrative  reputation,  and 
since  he  rose  to  the  direction  of  affairs  had  remodelled 
the  army  so  as  to  make  it  more  fonnidable  and  more 
devoted  to  his  otuse.  Gb&lib  fell  in  battle  (981):  a 
victorious  campaign  chastised  the  Leonese ;  and  ou  his 
return  to  Cordova  the  victor  anumed  the  rc«al  sur- 
name of  Al-MansiSr  billah,  and  became  practically  sove- 
reign of  Andaluua.  The  caliph  was  a  mere  prisoner 
of  state,  holding  a  nominal  dignity,  and  Al-Manstlr 
ultimately  assumed  the  title  as  well  aa  the  prerogatives 
of  king  (996).  Unaompidona  in  the  means  whidt 
be  rose  to  power,  he  wielded  the  sovooignty  nobl<^. 
Hb  strict  justice  and  the  enlightened  excellence  of  his 
internal  administration  were  not  less  notable  than  his 
military  prowess.  But  it  is  by  the  latter  that  he  ia  best 
known.  His  arms  were  the  terror  of  the  Christians, 
and  raised  the  Moslem  power  in  Spain  to  a  pitch  it 
had  never  before  attained.  He  fought  more  than 
fifty  campaigns,  all  glorious,  and  destroyed  many  dties, 
including  the  three  capitals  of  Leon,  Pampeluna,  and 
Barcelona,  and  the  sacred  shrine  of  Santiago  de  Com- 
posbdlL  In  Africa  bis  armies  were  for  a  time  hard 
pressed  by  the  revolt  of  Zfrf,  viceroy  of  Mauretania, 
bat  before  his  death  this  enemy  had  also  fallen.  Al- 
Hatunir  died  at Medinaceli  lOtb  August,  1002,  and  was 
succeeded  by  his  son  Mo^affar.* 

4.  Abti  Ydauf  Ya'ktib  ibn  Yusuf  (Jacob  Almanzor), 
of  the  Moorish  dynasty  of  the  Almohades,  the  con- 
queror of  Alphonso  UI.  in  the  great  bottle  of  Alaroos 
C1195),  reigned  1184-99. 

MANTEGNA.  Andrka.  (1431-1506),  one  of  the 
ebief  heroes  in  the  advance  of  painting  in  Italy,  was 
born  in  or  near  Padua,  of  very  humble  parentage.  It 
is  said  that  in  his  earliest  boyhood  Andrea  was,  like 
Giotto,  put  to  shepherding  or  cattle-herding ;  but  this 
can  have  lasted  only  a  very  short  while,  as  his  natural 
genius  fiir  art  developed  with  singolar  precocity,  and 
,  «xc9ted  the  attention  of  Ftanoesoo  Squarcioue,  who 
entered  him  in  the  guild  of  painters  oefore  he  had 
eompleted  his  eleventh  ;^ear. 

Squarcioue,  whose  original  vocation  was  tailoring, 
appears  to  have  had  a  remarkable  enthusiasm  for 
ancient  art,  and  a  proportionate  faculty  for  acting, 
with  profit  to  himself  and  others,  as  a  sort  of  artistic 
middleman  \  his  own  performances  as  a  painter  were 
merely  mediocre.  He  travelled  in  Italy,  and  perhaps 
in  Greece  also,  collecting  antique  statues,  reliefs,  vases, 
etc,  forming  the  largest  oollectiou  then  extant  of  such 
wonUj  making  drawings  from  them  himself,  and 
timnring  open  nis  stores  for  othen  to  stiviy  from,  and 
tlien  undertaking  works  on  commission  for  which  his 
pupils  no  less  than  himself  were  made  avulable.  As 
many  as  one  humbred  and  thirty-seven  painters  and 

[>ictori^  students  passed  through  his  school,  estab- 
isfaed  towards  1440,  which  be<»Lme  famous  all  over 
Italy.  Mantegna  was,  as  he  deserved  to  be,  Squar- 
cione's  favorite  pupil.  Squarcioue  adopted  him  as  his 
son,  &ad  purposed  making  him  the  heir  of  his  fortune. 
Andrea  was  only  seventeen  when  he  ptunted,  in  the 
church  of  SL  Sophia  in  Padua,  a  Madonnaptcture  of 
exceptional  and  recognized  excellence.  He  was  no 
doubt  fully  aware  of  having  achieved  no  common  foat, 

imaUftlibrimaDOrdeKdbed  laTOl.lll.of  Dmv.  AiMv^M 


as  be  mariced  the  woA  vil^  bis  name  and  the  dafe^ 
and  the  years  of  his  age.  Thia  pdintang  wai  deMn^aa 

in  the  I7th  oenttuy.  . 

The  affectionate  nlatimi  between  Sanardone  and 
Mantegna  was  not  destined  to  continue  long.  As  the 
jrouth  progressed  in  his  studies,  he  came  under  Ui« 
ufluence  of  Jaoopo  Bellini,  a  painter  oonsideraUy 
superior  to  Squareione,  father  of  the  celebrated  punt- 
ers Giovanni  and  Gentile,  and  of  a  daughter  Niccolo- 
sia ;  and  at  some  date,  which  may  have  been  towards 
1450,  Jaoopo  gave  Niccolosia  to  Andrea  in  marriage. 
This  eonneotion  of  Andrea  with  the  pictorial  rival  of 
Squarcioue  is  generally  assigned  as  the  reason  why  the 
latter  became  alienatad  from  the  son  o£  his  adoptiai, 
and  always  afterwvds  boedle  to  him.  Another  eag- 
^estion.  vhich  rests,  hovever,  merely  <m,  its  on 
mtemal  probabilityj  is  that  Squareione  bad  at  the 
outset  used  his  pupil  Andrea  as  the  unavowed  ezeeo- 
tant  of  certain  commissions,  but  that  after  a  white 
Andrea  began  painting  on  his  own  aocount,  thna 
iqjuring  the  professional  interests  of  his  chief,  and 
incurring  hia  animosity.  The  remarkably  definite  and 
original  style  formed  by  Mantegna  ma^  be  taraoed  oat 
as  founded  on  the  study  of  the  antique  in  Squardone'a 
atelier,  followed  by  &  diligent  anpUoation  ofjprinciplea 
of  work  exemplified  by  Paolo  Uooello  and  Donatdlo, 
with  the  practical  guiduioe  and  example  of  Jaoopo 
Bellini  in  the  sequuT 

Among  tbe  other  eariy  works  of  Mantegna  are  the 
fresco  of  two  saints  aver  tbe  eotraooe-poreh  of  th« 
church  of  S.  Antonio  in  Padua,  1452,  and  an  altai^ 
piece  of  St  Luke  and  other  saints  for  the  ohnrch  of 
St.  Justina,  now  in  the  Brera  Gallery  in  Milan,  1453. 
It  is  probable,  however,  that  before  this  time  some  of 
the  pupils  of  Squarcioue,  including  Mant^rna,  had 
already  begun  that  scries  of  frescos  in  the  chapel  of 
St  Christopher,  in  the  church  of  S.  .^;oetino  degU 
E^vmitani,  by  which  the  neat  punters  Tepatataon 
was  fUlly  confirmed,  and  which  remun  to  this  day 
conspicuous  among  his  finest  achievements.*  The 
now  censorious  $quarcione  found  much  to  carp  at  in 
the  eariier  works  of  this  series,  illustrating  the  life  of 
St  James ;  he  said  the  figures  were  like  men  of  stone, 
and  had  better  have  been  colored  stone-color  at  onoe. 
Andrea,  conscious  as  he  was  of  his  great  &cul^  and 
mastery,  and  of  the  transcendent  display  he  had  here 
made  of  these,  seems  neverthdess  to  have  felt  that 
there  was  something  in  his  old  preceptor's  strictures ; 
and  the  later  subjects,  from  the  legend  of  St  Christo- 
pher, combine  with  his  other  excellences  more  of 
natural  character  and  vivacity.  IVuned  aa  be  had 
been  in  the  atudy  of  marbles  and  tbe  severity  of  the 
antique,  and  openly  avowing  that  he  conmdered  the 
antique  superior  to  nature  as  being  more  edectio  in 
form,  be  now  and  always  affected  {weosion  of  outUne, 
dignity  of  idea  and  of  figure,  and  he  thus  tended 
towards  rigidity,  and  to  an  austere  wholeness  rather 
than  gracious  sensitiveness  of  expresnon.  His  drape* 
ries  are  tight  and  closely  folded,  being  studied  (as  it  is 
said)  from  models  draped  in  paper  and  woven  fabrics 
gummed.  Figures  slmi,  muscular,  and  bony,  action 
impetuous  but  of  arrested  energy,  tawny  landscape, 
gntty  with  Uttering  pebbles,  mark  the  athletic  hautcnr 
of  his  style.  He  never  chanmd,  thongh  he  developed 
and  perfected,  the  manner  miich  be  nad  adopted  in 
Padua ;  bis  coloring,  at  first  rather  neutral  and  unde- 
cided^  strengthened  and  matured.  There  is  through- 
out his  works  more  balandn^  of  color  than  fineness  of 
tone.  One  of  his  great  aims  was  optical  illusioa, 
whi<ji  he  carried  out  by  a  mastery  of  perspective  that, 

tHts  fbllow-workfln  were  Bono  of  Fttnara,  Annlno  o(  ForU. 
and  Nlccolft  rizzolo,  to  wbom  cooatdenble  section  of  the  tima^ 

SlntlnKs  ftre  to  be  asrijrned.  Tbe  acta  of  St.  James  and  St 
TisWpber  are  the  lea«ling  nib>aoti  erf  Ow  eeriefc  Bt  Jmm 
EzorciiunK  mar  have  been  commenoea  by  Pizaolo,  and  compietea 
bTHantmia.  TheCalllnffofSt  Jameatotb*  ApoMIa^p  app«an 
to  be  Hantegna'B  d«dlgn,.pa(tt^  curled  oat  by  Pinolo:  ih* 
subjects  of  sTjames  ba^tUng,  hit  trnKMuma  f^<*  t^"^ 
,  andgoiDKtoezecntloa.andmoatcrfthelegeiiiaof  BtCbnatotrfMii 
I  are  mtbSlj  bj  UaU^na. 
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diou^h  not  alwajB  impeocably  oorroot,  nor  absolately 
•upenor  in  princiide  to  the  highest  oontemporazy  point 
of  «ttuiimeiit,  wu  worked  out  Ijy  hinualf  with  strenu- 
ouB  binxt  and  an  effect  <^  aotiuUty  oBtonishiiig  in  those 
times. 

Suoceasful  and  admired  though  he  was  in  Padua, 
Maategoa  left  hia  naUve  dtv  at  an  early  afre,  and 
never  afterwards  reaetded  there;  the  hoablity  of 
Squaroione  has  been  awigned  as  the  cause.  The  rest 
01  his  life  was  passed  in  Verona,  Mantua,  and  Rome 
— ohiefly  Mantua;  Venice  and  Florence  have  also  been 
lumed,  but  without  confirmation. 

It  may  have  been  in  1459  that  he  went  to  Verona ; 
and  he  painted,  thou/;h  not  on  the  spot,  a  grand  aitar- 
pieoe  for  the  church  of  S.  Zenon,  a  Madonna  and 
aoRelif  with  four  sunta  on  each  Noe.  The  Marquis 
Loaonoo  Oonaaga  of  Muitoa  had  for  some  time  been 
presnng  Mantegna  to  enter  his  service ;  and  the  follow- 
ing year,  1460,  was  perhaps  the  one  in  wlitdi  he 
actually  established  himself  at  the  Mantuan  oourt, 
residing  at  first  from  time  to  time  at  Goito,  but  from 
December,  1466,  onwards,  with  his  family  in  Mantua 
itself  His  engagement  was  forasalaryof750  lire  (about 
£30)  a  month,  a  sum  so  large  for  that  period  as  to  mark 
oonspicuously  the  high  regard  in  which  his  art  was 
held.  He  was  in  fact  the  first  painter  of  any  eminence 
ever  domiciled  in  Mantua.  He  built  a  stately  house 
in  the  <nty,  and  adorned  it  with  a  multitude  oi  paints 
incB.  The  house  remuns,  but  the  luctuies  have  per- 
isned.  Some  of  his  early  Mantuan  works  are  in  tliat 
iqnitmeDt  of  the  Costello  which  is  termed  the  Camera 
deg^  Sposi, — full  compositions  in  fresco,  including 
various  portruts  of  the  Gonzaga  family,  and  some 
igures  of  genii,  etc.  In  1488  he  went  to  Rome  at  the 
request  of  Pope  Innocent  VIII.,  to  paint  the  frescos 
in  the  chapel  of  the  Belvedere  in  the  Vatican;  the 
duke  of  Mantua  created  him  a  cavalicre  before  his 
departure.  This  series  of  frescos,  including  a  noted 
Baptism  of  Christ,  was  ruthlesslj^  destroyed  by  Viixs 
VI.  in  laj'ing  out  the  Museo  Pio-Clementino.  The 
pope  treatflcT  Mantegna  with  less  liberality  than  ho 
bad  been  used  to  at  the  Mantuui  oourt;  but  on  the 
whole  their  connection,  which  oeased  in  1490,  was  not 
unsatisfactory  to  either  party.  Mantegna  then  re- 
tamed  to  Mantua,  and  went  on  with  a  series  of  works 
— the  nine  tempera-pictures,  each  of  them  9  feet 
square,  of  the  Triumph  of  Csesar— which  he  had 
probably  begun  before  his  leaving  for  Rome,  luid 
which  are  now  in  Hampton  Court  These  superbly 
invented  and  designed  compositions,  gorgeous  with  all 
splendor  of  subject-matter  and  accessory,  and  with  the 
classical  learning  and  enthusiasm  of  one  of  the  master- 
spirits of  the  age.  have  always  been  accounted  of  the 
first  rank  amonj[  Mantegna's  works.  They  were  sold 
in  IffiSS  along  with  the  bulk  of  the  Mantuan  art  treas- 
ures, and  were  not,  as  is  commonly  said,  plundered  in 
the  sack  of  Mantua  in  1630.  They  are  now  greatly 
damaged  by  patchy  repaintinm.  Another  work  of 
juant^a's  later  years  was  the  so-called  Madonna 
della  Vittoria,  now  in  the  Louvre.  It  was  painted 
in  tempera  about  1495,  in  commemoration  of  the  bat- 
tle  of  Fomovo,  which  Gonzu^a  found  it  convenient  to 
represent  to  his  lieees  as  an  Italian  victory,  though  n 
fact  it  had  been  a  French  victory ;  the  church  which 
originally  housed  the  picture  was  built  from  Man- 
tc^a'a  own  design.  The  Madonna  is  fa«n  depicted 
with  various  swnts,  the  arohani^el  Michael  and  St 
Maurice  holding  her  mantle,  which  is  extended  over 
the  kneeling  Francesco  Gronzaga,  amid  a  profusion  of 
rich  festooning  and  other  accessory.  Though  not  in 
all  respecte  of  his  highest  onler  of  execution,  this 
cotmtfl  among  the  most  obviously  beautiful  and  attrac- 
tive of  Mantegna's  works, — from  which  it  must  be 
said  that  the  qualities  of  beauty  and  attraction  are 
oftan  excluded,  in  tha  stringent  pursuit  of  those  other 
exoeUenoes  more  germane  to  his  severe  genius,  tense 
aoeigy  passing  into  haggard  passion. 

Vasari  eulogizes  Mantegna  for  his  courteous,  distin- 


guished, and  pruseworthy  deportment,  althongh  there 
are  indications  of  his  having  oeen  not  a  litde  litigious 
in  dispoaition.  With  his  fellow-pupils  at  Padua  he 
had  been  affiactionate ;  and  for  two  m  them,  Dario  da 
Trevigi  and  Marco  Zoppo,  he  retiuned  a  steady  fHend- 
ship.  That  he  had  a  high  opinion  of  himself  was 
natural,  for  no  artist  of  his  epoch  could  produce  morp 
manifest  vouchers  of  high  and  progressive  attainment . 
He  became  veiy  expenmve  in  his  habits,  fell  at  times 
into  difficulties,  and  had  to  ur^  his  valid  claims  npon 
the  duke's  attention.  After  his  return  to  Mantua  from 
Rome  his  prosperity  was  at  its  height,  imtil  the  death 
of  his  wife.  He  then  fonued  some  other  connection, 
and  became  at  an  advanced  age  the  father  of  a  natural 
son,  Giovimni  Andrea ;  and  at  the  last,  although  he 
eontinued  launohin|(  out  into  various  expenses  and 
s^emes,  he  had  serious  tribulations,  such  as  the  ban- 
ishment from  Mantua  of  his  son  Francesco,  who  had 
incurred  the  duke's  displeasure.  Perhaps  the  aged 
master  and  oonnoissenr  regarded  as  barely  less  trying 
the  hard  necessity  of  parting  with  a  beloved  antique 
bust  of  Fausdna.  Very  soon  after  this  transaction  ne 
died  in  Sfantua,  on  the  13th  of  September,  1506.  In 
1517  a  handsome  monument  was  set  up  to  him  b^  his 
sons  in  the  church  of  S.  Andrea,  where  no  had  painted 
the  altarpiece  of  the  mortuary  chapeL 

We  have  spoken  u  yet  of  Uantegna  as  a  painter  and  ar> 
chitect;  be  wu  no  leas  emiDeat  as  an  engraver,  and  Is  re* 
ported  to  have  been  a  sculptor  and  poet  as  well,  tbough  we 
are  not  aware  that  any  verses  of  bia  are  extant,  or  that  fail 
■colptural  practice  extended  beyond  making  a  drawing  for 
a  ibitae  of  Virgil.  Aa  an  engraver  bis  history  is  lome- 
what  obscure,  partly  because  be  never  signed  or  dated  any 
of  bis  plates,  unless  in  one  single  disputed  instance,  147S. 
The  account  which  has  come  down  to  us  is  that  Itautegna 
began  engraving  in  Rome,  prompted  by  the  engravings 
prodaeed  by  Bacclo  Baldini  of  Florence  alter  Sondro  Botti- 
celli ;  nor  Is  there  anything  positive  to  invalidate  this  ao- 
coant,  except  the  consideration  that  It  would  consign  nil 
the  numeroos  and  elaborate  engravings  made  by  Mantegna 
to  the  last  sixteen  or  seventeen  years  of  bis  life,  which 
seems  a  scanty  space  for  them.  To  get  over  this  diiBcnltj, 
it  has  been  suggested,  but  wttbont  any  evidence,  that  he 
began  engraving  while  still  In  Padua,  nnder  the  tuition  of 
a  distinguished  goldsmith,  Niccolft.  He  engraved  about 
fifty  plates,  according  to  the  usual  reckoning ;  some  thir^ 
of  tbem  are  indisputable — often  large,  fnll  of  figures,  and 
highly  studied.  Among  the  principal  examples  are  Boman 
Triumphs  (not  the  same  compositions  as  the  Hampton 
Court  pictores),  A  Bacchanal  Festival,  Hercules  and  An- 
teus,  Marine  Gods,  Judith  with  the  Head  of  Holophemes, 
the  Deposition  from  the  Crass,  the  Entombmoit,  the  Besnr* 
rection,  the  Kan  of  Sorrows,  tae  Virglu  In  a  Orotto.  Man- 
tegna has  sometimes  been  credited  with  the  important 
invention  of  engraving  with  the  burin  on  copper.-  This 
claim  cannot  bo  sustained  on  a  comparison  of  dates,  but  at 
any  rate  he  introduced  the  art  Into  Upper  Italy.  Several 
of  his  engrsvings  are  supposed  to  be  executed  on  some 
metal  leas  hard  than  copper.  Tbetechnlqneof  himself  and 
his  followers  la  characterised  by  the  strongly  marked 
forms  of  the  design,  and  by  the  oblique  formal  hatchings 
of  the  shadows.  The  prints  are  frequently  to  be  ficnud  u 
two  states,  or  editions.  In  the  first  state,  the  prints  have 
bcon  taken  off  with  the  roller,  or  even  by  hand-pressing, 
and  they  are  weak  in  tint;  in  the  aocond  state,  the  print- 
ing prcaa  has  been  used,  and  the  Ink  is  stronger. 

The  influence  of  Mantegna  on  the  style  and  tendency  of  . 
hia  age  was  very  marked,  and  extended  not  only  to  his  own 
flourishing  Hantnan  school,  but  over  Italian  art  generally. 
His  vigorous  perspectives  and  trenchant  foresfaorteninga 
pioneered  the  way  to  other  artists;  in  solid  antique  taato, 
and  the  power  of  reviving  the  aspect  of  a  remote  age  with 
some  approach  to  system  and  consistency,  he  distanced  all 
contemporary  competition.  He  did  not,  however,  leave 
behind  him  manj  scholars  of  superior  faculty.  Hia  two 
legitimate  sons  wu«  painters  of  only  ordinary  ability.  His 
favorite  pupil  was  kuf^wn  as  Carlo  del  Mautegua;  Caroto 
of  Verona  was  another  pupil,  Bonsignori  an  imitator.  Gio- 
vanni Bellini,  iu  his  earlier  worka,  obviously  followed  the 
lead  of  his  brother-iu-law  Andrea. 

The  worka  painted  by  Mant^na,  apart  fVom  his  ft-ceooK 
are  not  numerona ;  thirty-three  or  tboreabonta  are  regarded 
aa  fblly  aotbenticated.  We  may  name,  besides  those 
already  apecified — in  the  Naples  moseum,  St.  Eupbemia, 
a  fine  early  work ;  in  Casa  Melzi,  Milan,  the  Madonna  aoi 
Child  with  Chanting  Angels,  1461;  in  the  Tribune  of  tht 
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Bnlah;  in  Berlin  MMeatn.  Uie  Dead  Chrict  witk  two 
AUfNlB  to  tfa«  I1MITT6.  tfc«  Ciro  ««l«brat0d  pK*u<(M  of 
mytkio  alheoiT— PaniuBM,  «ad  Kimwvt,  TniiBt|>kiiig 
ffvsr  (he  Vic«i    m  (be  Loudon  ^atiouaJ  Oftllsiy,  Uie  Vii^ 

Sin  aod  Child  enthroned,  with  the  Baptist  and  Uie  Ma^;- 
alen,  a  late  example  .  the  moBochroQie  Dl  Vestals,  lately 
bongfat  from  Hamilton  Palace  the  Trtamph  of  Seipto  for 
Phryigian  Mother  of  tlie  Uodt  Feedved  hy  tm  Roau  Gon- 
■»Mi«oattliV  aUoupcra  m  chiaroMnro.  painted  only  afiw 
moatha  belbre  th«  master'«  death  .  in  th«  Hrem.  Ifilau.  the 
Duad  Christ,  with  th«  two  Uaries  woepiuR,  a  rcsiiurftable 
iMirib/aru  in  (he  way  •f  foreshorten  ia^:,  which,  thoatth  it 
hasABtanted  appearance,  i«  tu  correct  tcchaici^  perspective 
M  Been  from  all  points  of  view.  With  all  its  exceptional 
merit,  this  is  an  eminently  agly  picttire.  It  remained  In 
lfant<«B«'s  Btndio  attsold  at  bis  death,  »nd  was  diRposed 
of  do  liquidate  debts.  I W.  U.  £.) 

MANTKLL,  Gideon  Aixsernon  t)790-1852),  bora 
in  ]  790  at  Lewes,  Sussex,  rose  to  eminence  ad  a  popiJar 
expooent  of  geology,  and  contributed  many  ongina] 
papers  to  the  literature  of  the  sdence.  Educated  for 
tbe  medical  profesaon^  bo  fiist  practised  in  Jiis  native 
town,  aftenrardB  in  Biwht6a,  and  finsdiy  at  Glanhttu, 
near  London.  While  oevoting  himsdf  mth  iodOBbry 
and  success  to  the  dotics  of  a  medical  man,  he  yet  found 
time  to  prosecute  researches  in  the  palaeontolosy  of  the 
Secondary  rocks,  particularly  in  Sussex — a  region  which 
he  has  made  forever  i^asfflca!  in  the  history  oidisoDVia:^ . 
While  he  was  still  a  country  doctor  at  Lewes  im 
etaioeDoe  as  a  geok»gical  iovcaUgator  wag  fuily  recog- 
nized  <ra  the  nuhlication  of  his  work  on  TJtt  FouSt 
of  the-  Soutk  IhiBnSy  1822.  His  most  remarkaUe  dis- 
covmes  were  made  in  tlw  W«ald«B  formations,  wfaenoe 
he  brought  to  light  and  described  the  remarkable  K- 
nosaumn  reptiles  known  as  Iguamodon,  Sj/ioBogaurus, 
i%2oro«aunw,  aod  Reffjttmurta,  The  memoirs  in 
wbioh  ha  sketdied  the  stnictwe  of  them  Strang  crea- 
tiire&  and  pointed  out  Uie  probable  cottdibons  in 
which  t^ey  lired,  were  recognized  by  tbe  Gookwioal 
Society  as  deserving  of  its  highest  honor— 4he  W<Mla»- 
too  medal.  The  Royal  Society  also  awarded  him  a 
Royul  medal.  Besides  these  and  other  contributions 
to  the  literature  of  paisBontology  and  geology,  he  Dub- 
lisfaed  from  time  to  time  various  popular  wotics  which 
had  a  large  sale  and  did  much  to  ^i«Bd  a  knowledge 
of  and  interest  in  the  science.'  Towards  the  end  of , 
his  life  Dr.  Mantell  retired  to  London.  Though  for 
many  years  suiTering  &om  a  sev^  Spinid  discaae,  the 
result  of  an  aocideat,  he  continued  with  unabated  en- 
thunasm  the  pnneeution  of  his  favorite  adentific  pur- 
suits, fiparuq;  neither  pains  nor  expense  towards  the 
attainment  of  his  objects,  and  fcindling  in  others  a 
spirit  of  eager  desire  to  liutha  the  cause  of  science. 
He  wrote  with  great  clearness  and  attractiveness,  eo 
that  his  general  works  were  deservedly  popular.  As 
a  lecturer  also  he  was  almost  unrivalled  for  fluency  and 
eioqaenoe.  His  name  appeared  on  the  list  of  member- 
ship of  many  learned  societies  both  horns  and  abroad. 
He  died  in  1852. 

MANTINEIA.  was  one  of  tlie  most  famous  dties  of 
Arcadia.  It  was  situated  in  the  long  narrow  valley, 
running  north  and  south,  which  is  now  caJled  after  tlic 
chief  town  IMpolitn.  was  in  the  same  valley, 

dKmt  10  miles  sovth  of  Montioeia,  and  the  two  dties 
eontinually  disputed  the  supremacy  of  the  valley.  In 
ereiy  great  war  we  find  them  ranged  on  opposite  sides, 
exoept  when  superior  force  constrained  both.  In  the 
P^ponneeus  the  disputes  between  Argos  and  Sparta 
lasted  for  centuries ;  and  Maoiineia  was  alwa>-B  an  ally 
of  the  former.  In  the  war  between  Sparta  and  Athens, 
Mantineia  was  at  first  forced  to  be  an  ally  of  Sparta, 
but  in  421  it  joined  Argos  in  making  an  alliance  with 
Athens.  The  city  ia  said  by  Strabo  to  have  been 
founded  under  Argive  instigation,  by  the  union  of  eev- 

'  Of  th«6e  Ih«  *:>nowinft  kmjt  be  enomerated— DM  Womdtn 
Oeeioffi/,  'i  Tots. ;  Thi  liedaU  Creation,  i  vols. ;  TtuntfftlM  on  a 
IVWe,orIVrULem<mtiMOeob>fw:  A  Qeolooioal  ^atrtim  ramd  the 
Ide  vWigbt :  pidorial  AOom  nflbMSmabu:  nought 4m  Animal- 
CHfA  or  a  GliiHpm  at  the  JnvUibU  ffbrid  a*  rewafed  bg  OmMHeroieBV, 
Pttr^ot^owand  their  TeaMvt. 


ml  villages  of  the  Talley ;  there  can  be  no  doubt  tfaaft 
this  was  done  in  order  to  maintun  a  par^  in  the  valley 
hostile  to  Tegea  and  Sparta,  it  is  impossible  here  to 
trace  the  vatying  history  of  the  town.  It  was  one  trf 
the  chief  members  of  the  Arcadian  leaaue  that  helped 
Epaminotidas  to  break  the  power  of  Sparta.  It  was 
one  of  the  original  members  of  the  Achaean  league, 
but  deserted  it  for  the  .^Etolian.  The  Achseans  and 
Antigonus  Doson  captured  the  city  in  222  B.C.,  and 
changed  its  name  to  Antigcmeia,  but  the  emperor 
Hadrian  restored  the  ancieiit  name.  The  won^ip  ana 
mysteries  of  Cora  at  Mantineia  were  fhmous.  Hie 
valley  in  which  the  city  lies  has  no  openiiw  to  the 
coast,  and  the  water^ndsitsway,  often  only  wuhmtuAi 
care  and  artificial  aid,  through  nnderground  passaMS 
U^tfxbotkm)  to  the  sea.  It  la  bounded  on  the  west  i^y 
Mount  MaeiialuB,  on  the  east  by  Mount  Ajtemision. 
The  river  Ophis^  flowed  throogh  the  dty.  The  posi- 
tion of  the  town  in  the  centre  fa  this  valwy  route  made 
it  of  great  military  importance,  and  five  important 
battles  w«re  fought  bonde  it:  in  418  B.C.  Sputa  de- 
nted the  alliattce  above  mentioned ;  in  3A2  £^;Mmi- 
Bondas  defeated  the  Spartans  and  iMt  his  own  fife ; 
in  295  Demetrius  Polioreetes  deftated  ihe  Spartans ; 
in  242  Aratus  defeated  theSpattans;  in  207  Fhilop<B- 
men  defisated  the  Spaxtana.  In  the  banning  of  ths 
4th  century  B.C.  Mantineia  had  SOOO  eitisens  eapatfc 
of  bearing  arms. 

MANTIS.  Probably  no  other  insect  has  been  the 
subject  of  80  many  and  widespread  legends  and  super- 
Btitjons  as  the  common  '\praying  mantis,"  Muwtis 
rdifftota,  L.  (see  iKsBtrrs,  Orm^tera,  fam.  MantidtE^ 
Tol  ziii.  p.  ISd].  He andent  Greeks  endowed  it  with 
snperoatural  powen  {/fivut,  "  a  diviner  " ) ;  the  Turks 
and  Arabs  hold  that  it  prays  conatantly  with  ita  fhm 
turned  towards  Meooa;  die  Proreu^  call  h  B^gm- 


PmylDc  Mauds  (JTiMttf  migbm) 

Dim  {iMe^Dmt) ;  and  ntuniaous  more  or  lees  snnilar 
names— preacher,  saint,  nan,  mendkuitj  sooths^er, 
— «(a,  are  widely  diffused  thTOiighonfc8oiU.iMm  fiiiTmie. 
ChildrNi  adc  it  to  show  tbett  the  wa^,  and  HmiHit 
assures  us  that  it  rarely  or  nev«>  deceives  them ;  and 
it  is  even  recorded  that  one  specimen,  which  alighted 
on  the  hand  of  St.  Francis  Xavier,  and  which  he 
oommanded  to  nng  the  praise  of  God,  loudly  intoned 
a  very  beautiful  cantide.  In  Nubia  it  is  held  in  great 
esteem,  and  the  Hottentots,  if  not  indeed  worshipping 
the  local  spedes  {M.  Jvatata),  as  one  traveller  ban 
alleged,  at  Icnat  appear  to  regard  its  alighting  upon 
any  person  both  as  a  token  of  eaintliness  and  an  Mnen 
of  good  fortune. 

Yet  these  are  "  not  the  saints,  but  the  tigers,  of  ^ 
insect  wwld."  The  front  pair  of  limbs  an  very  peeo- 
liarly  modified,— the  ooxa  being  i^reatly  elongated* 
while  the  strong  third  joint  or  femur  beua  on  its 
curved  underside  a  diannel  anned  on  each  edge  fay 
strong  movable  spines.  Into  this  groove  the  Bto«t 
tibia  IS  capable  of  closing  lite  the  blade  of  a  pen  knife, 
its  sharp,  serrated  edge  being  adafrt^d  to  cut  and  h<M. 
The  arrangement  ia  essentially  similar  to  thesub-^^ieln 
of  SqftSla  and  Amphipods  among  0Kn«rA'(9U  W.^.), 


Digitized  by 


Google 


MANTUA— BiAjGOJCODE. 


511 


•B  well  M  to  the  chelicrasBcrf  ipiden  (see  Abachiiida)- 
^Hmu  ajned,  ■with  head  nbea  upon  th«  much-elonir 
fttod  and  Betni-e^vct  prolhonx,  and  wiUi  the  hilf-opea 
fbra-!imbe  held  outwaids  in  the  characteiutio  devo- 
tioQa]  attatodc,  it  rests  motaonlees  upon  the  four  po»- 
t«nOT  limfafl  wutiiig  Sat  or  oooaaunaUy  stalks  it 
■itb  dow  and  aUaat  moTounta,  fiaallr  mibiiu;  it  iritii 
Ha  knife-Uadea  and  d«vouring  it.  AkhAigh  appa- 
rently not  danng  to  atudc  anta,  these  inaeeta  d«ati07 
great  nnnbeBB  of  flies,  cnashoppera,  and  oaterpUlan, 
and  the  lareer  Soath-AmericaB  epedes  erca  attack 
ouU  frogs,  uzards,  and  birds.  They  are  yeir  paenar 
CBoua,  feocinj;  witli  their  sword-like  limbe  "likenos- 


with  Bshres,"  the  larger  frequently  devouring  the 
smaller,  uid  the  females  the  make.  The  Chinese 
keep  then  in  bamboo  cages,  and  maitdi  than  like 
fitting  eocka. 

The  liytn  of  the  oommoa  mantis  have  been  oom- 
pa»d  to  a  withenna;  willow  leaf,  a  oiroiiinrtanwi  which 
not  immnbably  aiw  in  oonoealing  them  from  theu- 
pny.  DOHe  m  the  tcopical  forms  exhibit  as  perfect 
Bnuciy  of  the  leaves  as  the  leaf  iaBeetapropGr(/'/ia«- 
»ute).  Bates  (band  a  ntaDtis  on  the  Amsaon  which 
exactly  resembled  the  m'hite  ants  it  preyed  upon,  while 
Wallaee  mentions  a  Javanese  species  which  mimics  a 
rank  ortihid  flower,  and  **ia  nid  to  feed  luijcly  on 
butterflies^— BO  that  it  ia  really  a  Uving  ti^  aad  ionna 
its  own  bait  I" 

The  ootnmon  species  fixes  its  aomewhst  nnt-like  eag 
eapmles  on  the  stems  of  plants  in  Se|)tomba'.  Tlie 
fowig  are  hatched  in  early  Bummer,  and  resemble  the 
adults,  bat  are  without  wings. 

Bee  Wwtwood's  Introd.  M»d.  Clou,  of  JtueOt,  184Q;  and 
forUicoming  mouognpli  of  the  funilr . 

MANTUA  (Italian  McatUrva),  a  fortified  eity  of 
]jtaly,  the  chief  town  of  a  province,  tbeseoof  a  bishop, 
and  the  centre  of  a  military  district,  lies  95  miles  east- 
BOutJieast  of  HUan,  and  25  miles  by  rail  south  of 
Verona  on  the  way  to  Modena,  occupyini;,  at  the 
height  of  86  feet  above  the  level  of  tM  Adriatic,  ao 
abaost  insular  site  in  the  midst  of  the  swampy  la- 
gooos  of  the  dliodo,  with  their  vast  reaohes  of  reeds 
and  bnlru&hea.  As  the  belt  of  marshy  gnnmd  along 
'the  aouth  side  can  be  laid  under  water  at  pleasuref  the 
nts  of  the  <nty  pn>pcr,  exdusive  of  the  c(m8iderable 
raboriba  of  Borgo  dt  Forteaaa  to  the  north  uid  Borgo 
di  San  Giorgio  to  the  ese^  may  still  be  said  to  consist, 
aa  it  fonnerly  did  more  distinctly,  of  two  islands  sep- 
arated by  a  ntmw  diannel  and  unibed  by  a  number  of 
bridges.  On  the  west  ade  lies  Lago  Supcnore,  on  the 
east  side  iLigo  Inferior^^the  boundary  between  the 
two  being  marked  by  the  Ar^inedd  MvUuo,  a  long 
aovered  wooden  bridge  stretchiDg  northward  fnim  the 
Dorthweet  angle  of  the  ei^.  '  Aa  apiwoached  from  the 
nortii  by  the  old  road,  Mantua  raesente  a  beautifhl 
proKieat  with  its  **  towers  and  waUsandiraten."  On 
the  hkheet  ground  in  Uiecityrifics  the  eathedral,  built 
after  his  death  aocording  to  the  pluB  of  Giulio  Ko- 
■nao.  on  the  site  of  the  uicient  dimxJi  of  Sts.  Peter 
and  FmL  It  has  donUe  aisles,  a  dome-oovered  tran- 
sept, and  a  laige  tower,  populaiiy  assigned  to  the 
BirmtT*  goreraor  Anns.  Anihitectiurally  much  more 
important  is  the  ehurdi  of  8t.  Andrew,  built  towards 
the  cdoee  of  tiie  jl5th  century,  siler  pl«i8  by  Leon 
Battista  Alberta,  and  consisting  ofaungle  barrel-vaulted 
nave  350  feet  long  by  62  feet  wide.  It  has  a  noble 
%Ade,  with  a  deeply  recessed  portico,  and  a  brick 
campaiule  of  earlier  date  than  the  main  building.  The 
interior  is  riohiy  decorated  wiUi  18th  century  frescos. 
&  Muia  delle  Grasie,  consecrated  in  1399  as  an  act  of 
tkanksg^Ting  for  the  cessatncm  of  the  plague,  has  a 
canons  ocdleotion  of  ex  voto  pictures  snd  the  tombs  of 
the  Qoazan  &mily.  The  old  ducal  pilace— <me  of  the 
iHXtrt  bimdin^  oi  its  kind  InBurope — was  oommenoed 
^01802  for  Guido  Bonaooolai,  and  probably  completed 
in  1328  f«r  Lndovico  Gcmxaga;  but  many  of  the  acces- 
tag  vjiarunents  are  of  much  later  date,  and  the  in- 


terior deoorationa  are  for  the  most  put  the  woik  of 
Ginlio  Romano  and  his  pupils.  Outside  of  the  dt?. 
to  the  south  of  Porta  Pusteria,  stands  the  Palauo  dd 
'S^t  Giolio's  architeotor^  masterpiece^  »ected  fiw 
fraderidc  Gonzaga;  of  the  numerous  d'eeeo^vered 
chambers  which  it  oontMns^  perhaps  the  moet  oeie- 
Iwated  ia  the  Sala  dei  Gi^gMiti,  wheve,  tnraeosnbinatioK 
of  medunioal  with  artistie  devioss,  the  rout  of  the 
l^tans  still  oontendinc  vtth  utiUeiy  of  vpttmi  rodcs 
•gainst  ihe  pursuit  and  thmideriMrfti  of  Jove  appears 
to  rush  downwards  on  the  spectator.  Among  the  eda- 
eationat  institutions  in  Mantua  are  an  academy  oi'  arts 
and  Bcioioea  (AcccLdemia  Var{filiana]  oocapyidg  a  fine 
building  erected  by  I'Senuarini,  a  public  library  rounded 
in  1780  by  Maria  Hercsa,  a  museum  of  antiquities 
dating  from  1779,  a  good  botanical  garden,  and  an  ob- 
setvatory.  TbeMontcdi  Piet^  was  established  in  1484, 
the  <»VLt  hospital  in  1449.  Oil,  beer,  leather,  and 
playing  cards  arc  the  chief  products  of  the  limits  local 
industry.  The  populatioti  increased  from  26,C87 
in  1871  to  28,048  in  1681.  As  A  fbrtreas  Mantn4 
was  long  one  of  the  moet  formidaUe  in  Earope,  a  force 
of  thirty  to  forty  thousand  men  finiHng  accommodation 
wii^in  Its  wails ;  but  it  had  two  senoue  defects — tha 
mic^y  (Ornate  to4d  heavily  on  the  health  of  the  gar- 
rison, and  ^hctiva  aorties  were  almost  imponiMe. 

l^taa  was  ortitiDany  an  Etruscan  town,  and  liad  Btill  a 
strong  Etruacan  elc^ineiit  in  its  popnlntjon  during  ttie  B*- 
man  period.  It  wu  a  Ronmn  launiripium ;  1>Dt  Uartial 
oalb  It  UtUe  Maatua,  and,  Iwd  it  not  been  fat  Vita's  in- 
Invst  m  l^ia  native  place  and  in  tbe  exnalBio&^a  aumbei 
of  the  KantuuiB  ftom  their  lands  in  avor  of  Octsvian'a 
Boldieis,  we  iboiild  probably  have  heard  almost  notbinic  of 
its  existence.  Id  5<iU  tbe  Lombards  foaud  Mantua  a  walleA 
town  of  some  stretifi^b ;  reeorercd  fnitn  their  grasp  is  5(W 
by  tbe  exarch  «rBav«nna,  it  was  again  cairtared  by  Agilulf 
in  001.  The  Mb  century  waa  tbe  period  of  episeop^  aa- 
premocy,  and  in  tho  lltfa  tho  city  fonued  part  of  tiie  vaat 
poweuioos  of  BoniiWio,  Biar^aif  q£  Oauoasa.  From  him  it 
paaeed  to  Goottrcy,  duke  of  Lorraino,  and  afterwards  to  tho 
ConnteSB  Matilda,  whose  support  of  tbe  pope  led  to  the 
conquest  of  Uantua  by  tlio  omperor  Uonry  IV.  in  1090. 
Bedaced  to  ot>«dien«e  by  Matilda  in  1113,  the  city  obtained 
its  liberty  on  her  death,  and  iuBtlluted  a  communal  gOT- 
emment  of  Ita  own,  talvn  imperiali  juatitia.  It  afturwanll 
joined  tho  Lombard  League;  and  Uie  nnauocwful  attack 
made  by  Frederick  II.  iu  1236.  broaght  it  a  eonflrniatioo 
of  its  privUegtis.  But  after  a  period  of  internal  discord 
Ludovico Gouiaga  attained  to  power  (1328),  and  was  rocog- 
nized  as  imperial  vicar  ( 13S9) ;  aud  from  that  time  till  the 
death  of  IVirdinando  Carbo  in  1708  tho  Gontagas  were  m as- 
ters of  Maatua  (see  GonzAOA,  Tol.  x.  p.  fSffi).  Uador  Oian 
Fraooesoo  IX.,  Ludoyicu,and  Fedorico  II.,  the  first  duke  of 
KiwittUL,  the  city  rose  rapidly  into  impoitonoe  aa  a  seat  of 
industry  aud  culture.  Claiiued  io  170U  aa  a  Oef  of  the  em- 
pire by  Joseph  I.,  it  was  governed  for  tbe  greater  port  of 
tbe  centnry  by  the  Adstriaos.  In  June,  1796,  it  was  be- 
sieged by  Kapoleon ;  but  in  spite  of  terrific  bombardment* 
it  hrfd  oQt  till  Febniary,  1797.  A  three  dayi^  bombard- 
meat  in  1799  again  placed  Mantua  in  tbe  handa  of  the  Aus> 
trians :  and,  tliougli  restored  to  tbe  French  by  tbe  peace  of 
Loa^JviUe  (ISOl),  it  became  Austrian  once  more  frtom  1614 
till  1866.  In  the  years  between  184S  and  1S59  tbe  city  waa 
the  scene  of  violent  political  porsocution. 

Besidefl  Virgil,  Mantna  counts  among  its  celebrities  Bor- 
dello the  Provensttl  poet,  Caatiglioni,  Foleago  the  writer  of 
maearonics,  and  Pomponaaai  the  pbilosopber;  and  it  has  a 
longroll  of  local  hisbtwians— DoaamoDdi  (ecclesiastical  af- 
iaira},  PosseviDOrSaiuob  Amedel,  Visi,  TMnlli,  and  Cobbs 
Carlo  d'Arco. 

Gaet.  Busant,  Niuvo  proMttto  dtSe  pttture,  etc.,  di  JTontova,  Uan- 
tua, 1630:  Carlo  d'Arco,  JWle  arie  <  depHortcmdi  Jfoaloaa,  Uuitua, 
mi,  and  tHoria  di  Jfoatoo,  Mantua,  1674. 

MANUCODE,  fiom  the  Frendi,an  abbreviation  of 
Manucodiata^  and  the  Latinized  form  of  the  Malay 
Mannkdeionta,  meaning,  saya  Oawfurd  {Mala^  and 
Engl  Dieiionaru,  p.  97),  the  "  bird  of  the  gods,"  and 
a  name  applied  for  more  than  two  hundred  years  ap- 
parently to  Birdfrof-paradise  in  general.  In  the  origi- 
nal sense  of  its  inventor,  Montbeillard  {Hut.  NnU 
Oiseavx,  iii.  p.  163),  Manvcode  was  restricted  to  the 
King  Bttd-oPparadise  and  three  allied  spedes ;  but  in- 
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En^iBh  it  has  ooxioiuly  been  tnnsferrecT  to  a  small 
group  of  speoies  vhose  reladoivhip  to  tJie  Para^Umdae 
baa  been  nr^uently  doubted,  ana  muflt  be  considered 
unoertun.  These  Manucodes  have  a  eloBsy  Bteel-blue 
plumage  of  much  beauty,  but  are  easuy  distinguished 
from  other  birds  of  similar  coloration  by  the  outer  and 
middle  toes  being  united  for  some  distance,  and  they 
are  very  remarkable  for  the  extraordinary  convolution 
of  the  trachea,  in  the  males  at  least,  with  which  sin- 
gular structure  is  correlated  the  loud  and  clear  voice 
of  the  birds.  The  oonvoloted  portion  of  the  trachea 
lies  on  the  breasts  between  the  skin  and  the  mus- 
olea,  much  as  is  found  in  the  females  of  the  genus 
RhunehaOf  in  the  males  of  the  CorassowB  [Orad- 
datu  and  in  a  few  other  iMrds,  but  wholly  unknown 
elsewhere  among  the  Pauereg.  The  Manuoodes  are 
peculiar  to  the  Papuan  'Sub-region  (including  thevein 
the  peninsula  of  Cape  York),  and  comprehend,  accord- 
ing to  Mr.  Sharpe  {Cat.  B.  Brit.  Muteum,  iii.  p.  164), 
two  genera,  for  the  first  of  which,  distioguianed  by 
the  elongated  tufU  on  the  head,  he  adopts  Ijesson's 
name  Fnonygama,  and  for  the  second,  having  no  tufls, 
but  the  feathers  of  the  head  crisped,  that  of  Matm- 
codla;  and  Mr.  W.  A.  Forbes  (/Voc  Zool.  Society., 
1882,  p.  349)  observes  that  the  validity  of  the  separa- 
tion (which  has  not  yet  been  ^nerally  acknowledged) 
is  confirmed  by  what  is  now  known  of  their  tracheal 
formation.  Of  Phonygama  Mr.  Sharpe  recognizes 
three  spedes,  P.  kemudreni  (the  type)  and  P.  jameai, 
both  from  New  Guinea,  and  P.  gtnudt,  the  Australian 
representative  spedes;  but  the  first  two  are  considered 
by  Mr.  Elliot  (Ibis,  1878,  j).  56)  and  Count  Salvadori 
iOmilol.  deBa  Pipuaxia,\\.  p.  510)  to  be  inseparable. 
There  is  a  greater  unanimity  in  regard  to  the  species 
of  the  so-called  genua  Manucodia  proper,  of  which 
four  are  admitted — M.  chalubetUa  or  chaiyhea  from 
Northwestern  New  Gninea,  M.  comriei  from  the  south- 
eastern part  of  the  same  country,  M.  atra  of  wide  dis- 
tribuUoD  within  the  Papuan  area,  and  M.  jobiensis  pe- 
culiar to  the  island  which  g^ves  it  a  name.  Little  is 
known  of  the  habits  of  these  Inrds,  except  that  they 
are  as  already  mentioned  remarkable  for  their  vood 

fowets,  which,  in  P.  Jceraudreni,  Lesson  describes 
Vojf.  de  la  CoquHle,  Zoologie,  i.  p.  638)  as  enabling 
them  to  pass  through  every  note  of  the  gamuL  Mr. 
Wallace  [Ann.  Nat.  History,  ser.  2,  xx.  p.  476)  re- 
mu-ked  that  M.  atra  was  very  powerful  and  active, 
clinein^  suspended  to  the  smauer  branches  of  trees,  on 
the  fnuts  of  which  alone  it  appears  to  feed.  M.  qouldi, 
according  to  an  informant  ouoted  by  Mr.  Forbes  (ut 
#upm},  irequents  in  pairs  the  dense  palm-forests,  perch- 
ing hi^h  up,  uttering  a  very  deep  and  loud  guUural 
note ;  it  is  graceful  in  its  movements,  evin<nng  more 
oniiouty  thui  timidity  on  being  approached.  ^  As  with 
membenof  the  ParadiiieidaB  generally,  the  nidificaUon 
of  Uie  Mannoodes  is  still  shrouded  in  mystery. 

  (a.  n.) 

MANUEL  L,  CoMNENUs  (1120-1180),  emperor  of 
Constantinople  nam  1143  to  1180,  was  the  fourth  son 
of  John  II.  (Calo-Joannes),  and  was  bom  about  the 
year_I120.  He  succeeded  to  the  imperial  crown  on 
April  8,  1143,  having  for  his  martial  qualities  been 
nominated  by^  John  to  the  inheritance  in  preference  to 
his  elder  surviving  brother.  During  his  reign  of  thirty- 
seven  years  he  was  involved  in  almost  perpetual  war, 
in  which  he  displayed  much  more  of  the  courage  of  a 
soldier  than  of  the  prudenoe  and  skill  of  a  commander. 
In  1144  the  imperial  general  Demetrius  Branas  brought 
back  Raymond,  the  Latin  prince  of  Antioch,  to  his 
allegiance,  and  m  1 1 45  Manuel  in  person  drove  out  the 

>  Ktameodiala  vu  used  by  Brlsson  {Ontithologlt,  11.  p.  130)  m  ft 

Ssnerfc  tenn  equlralent  to  the  Llnnraan  PwadUea,  In  Bod- 
aert,  when  sssiRDing  RcienllRc  names  to  tho  birds  figured  hj 
Dnubenton.  called  tbeBUbjectofone  of  then:  (H.mlu,m.^\  Mono- 
endia  ehatybea,  the  first  word  being  apparently  an  accidental 
curtailment  of  tbe  name  of  firleson'g  genua  to  ntilch  he  referred 
It.  Nevertheless  some  wrlten  have  taken  it  aa  evidence  of  an  tn- 
Icntion  to  found  a  newgenai  bytbat  name,  and  heoce  tbe  Im- 
portation of  Manucodia  intoacientl&c  nomenclature,  and  tbe 
UBb  form  to  correspond. 


Turks  who  had  invaded  Isanria,  sad  oompdled  then 
to  accept  peaoe  on  his  own  terms.  In  2147he  granted 
a  passage  through  his  dominions  to  the  arasaden  nnd  v 
Louis  VII.  of  France  and  Conrad  IIL  of  Gennan;^ 
but  secretly  harassed  them  by  every  means  in  his 
power,  and  sent  word  to  the  Turks  of  their  approach. 
In  the  following  year  he  became  involved,  along  with 
the  Venetlhiia,  in  a  war  with  Roger  of  Sicily,  who  had 
taken  Corfu  and  invaded  Greece;  an  episode  of  the 
campaign  towards  its  beginning  was  his  repulse  beyond 
the  Danube  of  the  Patzenegues,  of  whom  he  took  hos- 
tages for  their  future  good  behavior.  Disembarking 
his  host  at  Corfu  before  the  end  of  the  year,  he  in- 
vested the  fortress  in  oo-operation  with  the  Venetian 
army ;  the  inhabitants^  after  a  long  siege,  in  which  he 
displayed  prodigies  of  personal  strength  and  valor, 
surrendered  in  1 149.  Manuel  was  now  prevented  from 
invading  Sicily  by  a  diversion  made  by  the  Servians 
and  Himgarians  on  the  Danube,  who  were  not  com- 
pletely vanquished  until  1152.  In  that  jrear  Manuel 
was  repulsed  by  the  Turks  in  Gihcia,  but  in  the  west 
his  troops  obtained  possession  of  Bari,  Bmndiaom, 
and  other  places  of  importance  in  Apulia  and  Calabria. 
The  course  of  Italian  politics,  however,  deprived  him 
of  the  means  on  which  he  had  reckoned  for  enabling 
him  to  reunite  Southern  Italy  with  the  Bysantine  em- 
pire, and  after  the  defeat  of  his  fleet  at  Negropont  he 
conduded  a  peace  witJi  William,  Roger's  sucoessor,  in 
1155.  The  next  important  war  of  Manuel's  r^gn  was 
waged  agunst  the  Hungarians  from  1163  to  1168;  it 
came  to  an  end  in  the  latter  year  with  the  hard-won 
victory  of  the  Byzantine  arms  at  Zeugminum  (Semlin). 
Less  successful  was  the  expedition  under  Andronicus 
CoDtostephanuB  against  Egypt  in  II 09,  when  the  com- 
bined forces  of  Manuel  and  King  Amalric  were  com- 
pelled to  withdrawfrom  before  Damictta.  From  1171 
to  1174  Manuel  had  a  war  with  the  Venetians ;  and  in 
1176  he  led  in  person  an  expedition  agunst  Killed*  Ars- 
lon,  the  sultan  of  Icontum,  when  he  sustained  a  disas- 
trous defeat  af^  Myriooephfdus,  and  was  compelled  to 
sign  a  dishonorable  peace,  llus  disgrace,  although 
partiaUy  retrieved  by  a  somewhat  more  suoixssfui  ex- 
pedition in  1177,  so  preyed  upon  the  spirit  of  Manual 
that  he  ultimately  succumbed  to  a  slow  fever  on  Sep- 
tember 24,  1180.  He  was  first  married  to  Bertfia 
(Irene),  a  relative  of  Conrad  III.  of  Germany,  and 
afUrwuds  to  Maria  (Xene),  daughter  of  Raymond  of 
Antioch;  Alexis  11.,  his  son  by  the  latter,  succeeded 
him. 

MANUEL  n.,  PaLjCOLOous,  emperor  of  Constan- 
tinople, was  bom  in  1348,  and  succeeded  his  father, 
John  VL  (with  whom  he  had  been  associated  since 
1375),  in  1391.  At  the  time  he  was  a  hostage  at  tlie 
court  of  B^azet  at  Nictea,  but  succeeded  in  nmking  his 
escape;  he  was  forthwith  besieged  in  Constantinoplo 
by  the  sultan,  whose  victory  over  the  Christians  at 
Nicopolis,  however  (September  28, 1395),  did  notseoora 
for  him  the  capital  Manuel  subsequently  set  out  in 
person  to  seek  help  from  the  West,  and  for  this  purpose 
visited  Italy,  France,  and  Germany,  but  without  map 
terial  success;  the  victory  of  Timor  in  1402,  and  tike 
death  of  Btyazet  in  the  following  year,  were  the  first 
events  to  give  him  a  genuine  respite  irom  Ottoman 
oppression.   He  stood  on  friendly  terms  with  Mahomet 

I.  ,  but  was  again  besi^^  in  his  capital  by  Amnrath 

II.  in  1422.  He  died  in  1425,  and  was  suooeededby 
his  son,  John  VII. 

MANUEL  L,  emperor  of  Trebizond,  suinamed  tlw 
Great  Captain  (6  (n-/ian;)'uc^aroc),  was  the  second  son 
of  Alexius  I.,  first  emperor  of  Trebizond,  and  ruled 
from  1238  to  1263.  Whatever  may  have  been  his 
military  skill,  or  his  personal  character  for  bravery,  he 
was  unable  to  deliver  his  empire  from  vassalage  first  to 
the  Seljuks  and  afterwards  to  the  Mongols.  He  was 
the  founder  of  the  church  and  monastery  of  St.  Sophia 
at  Trebizond.  His  predecessor  was  John  I. ,  Axucnus, 
and  his  eldest  son,  Andronicus  II.,  succeeded  him. 

Uanoel  II.,  the  dMcendant  of  Manuel  I.,  reigned  only  a 
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tmr  mtAthi  In  1339-33.  KuitMl  mTi^gned  Aom  1890  to 
1417,  but  the  only  Interest  etteohtng  to  hto  luune  erisM 
from  hli  emmeetlon  with  Timor,  wboee  fmmX  he  wu. 
See  Flnlar,  JMimol  Ontet  md  TnhmMd,  1851. 

MANURE.  Tli6tenD"muure,"thoi^hfonneriy 
applied  only  to  the  ezcremeDtfl  of  animals,  either  alone 
w  miud  with  stnw,  la  now  more  widely  used,  and  is 
given  to  all  Bubataiioea,  or  mixtures  of  substances, 
which  are  added  to  the  soil  in  order  to  increase  its  pro- 
duotiTeneaB  or  to  restore  the  natural  ferulity  lost  by 
xepeated  cnpinng. 

llie  mljeotof  muuroB  and  their  application  invblreB 
aprior  oooauteration  of  plant  life  and  rta  rMuifements. 
lie  plant,  groving  as  it  does  in  the  soi^  and  snr- 
roonded  by  the  atmosphere,  derives  from  these  two 
■onjneB  its  nonriahment  and  means  of  growth  through 
the  Tarions  stages  of  its  development  From  these 
souroes,  each  equally  indisDensabie,  the  plant  obtains 
the  materials  whudi  it  has  the  power  of  elaborating  and 
bailcUng  np  to  fbnn  its  own  struct ure. 

Chemical  analyms  has  shown  that  plants  are  com- 
posed water,  organic  or  combustible  matters,  and 
morgauicL  inoombnstible,  or  mineral  matters.  These 
last  are  left  as  die  ash  when  the  plant  is  bunt  The 
elements  forming  the  orgaoic  portion  of  plants  are 
carbon,  hydrogen,  oxygen,  and  nitrogen ;  the  mineral 
portion,  or  ash,  oonusts  piincapally  or  lime,  mifnena, 
potadi,  soda,  oxide  of  iron,  phosphorio  add,  sulphuric 
acid,  cudorine,  and  lilica. 

The  atmosphero  is  the  great  storehouse  of  oq^nio 
plant-food.  The  carbonic  acid  always  present  in  Uie 
air  i>,  as  is  well  known,  eageriy  taken  up  by  the  leaves 
of  planto,  all  of  which  nave  the«power  of  <Mcomposing 
carnonic  acid,  giving  off  its  oxygen,  and  asnmiladng 
its  carbon.  Bougnly  spealdnK,  three-fourths  ef  the 
drv  BubetuKe  of  all  plants  is  derived  from  the  atmo- 
sphere. 

Under  conditions  of  natand  growth  and  deo»,  when 
no  oops  an  gathered  in,  or  consumed  on  the  land 
live  sUk^  the  herbage  on  dying  down  and  deciding 
returns  to  the  atmosphere  and  the  soil  the  elements 
taken  tsom  them  during  life ;  bat  under  oultiyation  a 
fucceaston  of  crops  deprives  the  land  of  the  constitu- 
ents which  are  essential  to  healthy  and  luxuriant 

Sowth.  Without  an  adequate  return  to  the  land  of 
e  matters  removed  in  the  produce,  its  fertiUty  cannot 
be  maintained  for  many  years.  £a  newly-opened  ooun- 
trica,  when  old  foreats  luve  been  (desred  and  the  land 
brought  into  ooltivation,  the  vimn  soil  often  possesses 
at  first  a  high  dwree  of  fertiBty,  but  gradually  its 
inodnotive  power  increases  from  year  to  year.  Gone- 
nUy  Bpeakug,  it  is  mon  eonvanient  to  dear  iVesh 
b  knd  tun  to  1 


I  improve  more  or  less  exhausted 
vindn  land  by  the  application  of  manure,  labor,  and 
dcuL  In  all  doiaely  peopled  countries  where  such  a 
mode  of  cultivation  cannot  be  followed  it  is  necessaiy 
to  resort  to  artifidal  means  to  restore  the  naturu 
fertih^  of  'the  laud  and  wi*in**in  and  increase  its  pro- 
ductiveness. 

The  reseanhes  of  lielog,  Wiegmann,  Folstorff,  and 
othen  have  proved  boyond  doubt  the  important  fimo- 
tions  the  mineral  oonstatuents  of  the  soil  in  relaUpn 
to  plant  life.  The  gradual  removal  of  phosphate  of 
Ihne  m  the  tillsge  of  dairy  districts,  or  the  removal  of 
other  minenl  matters  essential  to  U>e  healthy  growth 
of  fiffm  crops,  ocartunly  impoverishes  the  hnd.  The 
iibaostion  of  the  soil  is  caused  in  a  much  more  marked 
my,  however,  by  the  rapid  loss  in  available  nitrogen- 
ous plant-food  iniieh  smls  snstun  when  under  culti- 
vation without  Bumnre, 

Agiionltura]  iminovements  manifest  themselves  in 
two  different  directions — the  mechanical  and  the 
ohemioaL  Under  mechanical  improvement  the  phyri- 
oal  condition  of  the  soil  is  bettered  and  its  latmt  st(n«s 
of  plant  food  brought  into  action  by  mechanical  means, 
soon  as  i^kmf;;hing,  snbsoilinr,  steam  cultivation,  eto. 
The  introdootion  of  new  ana  sapericHr  agrieoltauil  im- 
plemeota,  good  systems  of  drainage,  and  inlsDicMt 


r 

dinsion  of  labor  obanfltcrise  the  first  stage  of  progress 
in  agriculture.  The  aeoond  stage  is  marked  by  the 
application  of  chemical  primnples  to  practical  a^oul- 
ture,  an  ap{diaati(»i  shown  by  thf  mtroduotion  of  a 
rational  srstem  of  feeding,  a  proper  rotation  of  crops, 
and  chiefly  the  use  of  chemical,  or  artificiaL  manuns 
for  the  purpose  of  iMtoriiu  the  natural  fortiuty  of  ths 
soil  and  increasing  its  productive  powers. 

The  aid  which  chemistry  has  rendered  during  the 
last  twenty-five  or  thirty  yean  to  practical  agriomtan 
has  greatly  ^omoted  agnoultural  improvemoila;  and 
fanmng,  whidi  is  in  a  luge  measure  acpcndent  tea  waiy 
cess  apni  an  economical  use  of  muiures,  is  now  bong 
carried  on  miush  more  rationally  Uian  in  former  tiim 
The  proper  api^cation  of  various  kinds  of  manures  is 
one  of  the  most  inominent  features  of  suooessfid 
modem  farming. 

In  considering  the  economical  use  of  manures  on  the 
land,  regard  must  be  had  to  the  following  ptunts:— 
(1)  the  requirements  of  the  crops  intendea  to  be  culti- 
vated ;  (2)  the  physical  condition  of  the  sdil ;  (3)  the 
oompodtion  of  the  soil;  and  (4)  the  compontion  of 
^e  manure.  Briefly  stated,  the  guiding  prindple  of 
manuring  eoonomioaUy  and  profitaUy  u  to  meet  the 
requixonents  of  the  crops  intuded  to  be  coltivatedt 
by  mcoiporatini;  with  the  soil,  in  the  most  efficadons 
states  or  oombination,  the  materials  in  which  it  is  da- 
fident,  at  which  the  various  crops  usually  grown  on 
the  fiwm  do  not  find  in  the  land  m  a  snfficuntly 
aUe  condition  to  insure  an  abundant  harvest 

Soils  vary  greatiy  in  compodtion,  and  heooe  it  will 
be  readUy  understood  that  in  one  locality  or  on  one 
particular  fidd  a  certain  manure  may  be  used  with 
great  benefit,  while  in  anotiier  field  the  same  manure 
has  litde  or  no  effect  upon  the  produce.  Althou^ 
increased  attention  has  of  recent  yeurs  been  paid  to 
the  chemical  compodtion  and  properties  of  soiu,  then 
is  still  mudi  room  left  fat  improvement,  for  maity 
fonnos  disregard  almost  altogether  the  compodtifHi 
of  their  fields  in  buying  artifidal  manures. 

It  has  been  pointed  out  by  Sir  John  Lawes  that  in 
actual  English  fkrm-practice  then  is,  speaking  prao- 
tically,  a  standard  of  natural  produce  which  varies 
wiUim  certain  limit&  as  influenced  by  seasons  snd 
management,  and  which  cannot  be  permanently  in- 
creased or  reduoed  by  cultivation ;  and  furUier,  when 
laud  is  spoken  of  as  bong  in  "good  condition,*  refer- 
ence is  made  only  to  the  temporary  rise  of  fertility  by 
means  of  the  manures  employed,  while  by  land  out 
of ''oondition"  is  nniified  the  exhaustion  of  the  ma- 
nures by  die  removd  at  crops,  loss  by  drdnage,  eto., 
and  that  the  sml  has  merely  gone  bat^  to  its  standaid 
of  natural  inodnedvenflss.  Some  soils,  indeed,  eon- 
tain  in  thdr  natural  eondition  hardly  a  suffident  pro- 
p(»tion  of  availaUe  events  of  phmt  food  to  yield 
remunerative  crops:  such  soils  an  naturally  bunn, 
and,  although  the  constant  use  d£  manures  they 
m^  be  improved  and  may  attwn  some  dceree  of  for- 
tUttjy,  they  will,  'if  left  unmanured*  speeduy  nvot  to 
their  former  natural  unproductive  state. 

The  prindpal  oonstituents  of  manurea  are— nitoogoi, 
in  the  form  of  ammonia,  nitratea,  and  nitrogenons 
organic  matters ;  organic  matters  not  containing  mtn>- 
gen  (humus)}  phost^orio  add,  potash,  soda,  lin^ 
magneda,  auioa,  snlphiirie  add,  and  chlorine.  Of 
these  constituents  by  ftr  the  most  important  an  tluB 
nitrogen,  phosphoric  add,_  and  potash,  ard  these  wiU 
be  oonddeied  more  in  detaiL 

1.  iV^qbom.— Nothing  so  much  affects  the  pradne- 
tiveness  of  soils  as  nitrogen,  when  it  is  suppUed  to 
plants  in  a  form  in  which  it  can  be  «smmilat<^d  b> 
them,  and  nothing  is  more  readily  removed  from  tlu 
land,  dther  in  the  crop  grown  or,  in  the  form  of  ni- 
trates, drainage.  The  "good  condition  of  Und, 
to  whidi  allndon  has  been  nude  ah-ead^,  is,  in  a  gnat 
measure,  the  fertility  whidi  has  been  impsited  to  the 
sdl  by  the  nitrogen  supdied  to  it,  while  the  "natnnl 
inodiHtivenflai''^  mv  ba  taken  as  that  dna  to  tos 
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MANUBB. 


pfaotplunio  Add,  potasht  kdcI  oUur  mhwAl  eoutita- 
enttof  thew^ 

Suppkf  0}  NitrogmovM  Plant  Food. — ^In  the  case 
of  a  crop  grovinx  under  natural  oonditianB,  «nd  not 
nmoTed  from  the  land,  the  mineral  oonstataents  taken 
from  the  Boil,  and  oarbonaoeoos  as  well  as  some  nitiro- 
genona  orgonio  matter,  piindpally  derived  from  the 
aOnosphere,  an  returned  to  the  land}  and  a  rich  car- 
Inkmomiu  soil  or  j^nmua  is  modnced  in  the  course  of 
yean.  Such  a  sou  is  oajnble  of  supplying  for  a  con- 
siderable number  of  yean,  what  under  (niltitation^e 
nitrogen  needed  1^  the  crops  growB  od  the  laad,  This 
supp^  of  nitrogen,  however,  gradually  becomes  ex- 
hausted by  repeated  oropping.  The  atmosphere,  in 
addition  to  free  nitrogen  gas,  which  oonstitutes  about 
fonr-fiiths  of  its  Tolume,  oontuns  but  very  little  com- 
bined nitrogen  in  Uie  forms  of  ammonia  or  nitric  add. 

M.  Bousungault's  experiments  dearly  show  that 
plants  do  not  poasess  the  power  of  taking  up  by  their 
waTes  and  of  assimilating  the  free  nitrogen  of  the  air. 
This  oondudon  has  been  verified  by  the  extensive  re- 
searches of  Messrs.  LaweSt  GKlbot,  and  Puf  h.  The 
nitrogen  contained  as  nitric  add  and  ammonu  in  the 


ur,  and  deeoending  upon  the  land  in  the  sh^  of  nun, 
dew,  or  snow,  though,  without  doubt,  adding  to  Uw 
supply  of  nitrogen  in  the  soil,  is  altogether  insuffident 
to  meet  the  requirements  of  remunerative  crops.  The 
experiments  or  Messrs.  Lawes  and  Gilbert  and  Pro- 
fessor Way  show  that  the  average  proportion  of  nitro- 
gen depcdted  annually  upon  one  acre  of  land  at 
Kotliainsted,  St  Albans,  amounts  to  7.31  lb,  of  whiob 
quantity  8*46  ft  ooonr  as  ammonia  and  .75  lb  as  nifirio 
add. 

The  fiuthor  investigations  of  Dr.  YoeldtQr,  ProfiMSoc 
EVankluid,  and  MflBsrs.  Lawes  and  Gilbot  vpoa  the 
drainue  water  from  eultivated  soils  show  that  a  ooih 
dderaUe  qtiantity  of  nitrogen  in  the  shue  of  nitric  add 
passes  into  land  draiaue,  and  that  this  loss  of  nitrogen 
IS  much  greator  than  the  total  amount  supplied  to  the 
land  by  the  rain  and  dew.  The  results  whioh  Means. 
Lawes  and  Qilbert  ■  obtained  in  their  experimenta  on 
the  continuous  growth  of  bariey  at  Bothamsted  from 
1852  to  1875  aSord,  as  is  shown  in  the  following  table 
(L),  direct  evidenoe  the  insoffidenciy  of  the  atmos- 
pheriosupply  of  nitrogen,  and  of  that  present  in  tlw 
soil  in  die  wm  of  nitngsiKnis  mgamo  matter. 


Tamji  l.—Mmn.  Lmmt  amd  giftart'i  Scperimmitt  <m  the  Growth  of  Wheat  amdB9ri«t,ifmr^lw9mro»1koi 
I^wUhomtMamm^amdwilkdiffermtUmde^flUKmra, 


KuniMi  par  Am  per  Annam. 


UTmui 
uoa-ss. 


meat} 


L  Umaanared  oontlnaoiulr  

t,  lUneral  mannm  alooe  i'M  Bt  nlphaU  of  potuh, 
100  B>  nilpbaU  of  aoda,  100  B>  muptiata  of  mif- 
neda,  and  owta.  of  niperphondiatc  made 
fiom  aoo  B>  boa*  aih,  UO  ft  ndphorus  acid  of  1.7 
■pedflo  rnvtty,  and  water) — .   

I.  AnunontaialtoaloQeft)rIM6,and  wchreartlnoe; 
mtoeial  manure  la  18U  (equal  parti  of  mlphate 
and  muriate  of  ammonia  of  eommerae)   

A,  Ammonia  mIU  and  mloerato.  (The  eame  miner- 
ak  ai  Id  No.  2,  and  600  It  ammonia  salte)  — 

6.  laimyaid  maiinre  (14  totu  ereiT  rear)  ....... 

L  lhimaniuedcODtIniiofi^.»«....-....H-....   

%  Hlneral  manure  alone  (200  bndidkate  of  potaeb, 
100  B>  nilphate  of  ioda,  100  lb  aulpbate  of  mar- 
neala,  and  SUowta  of  mperphoei^kaMa)...-,,,.^ 

1  Bapen^KBiduuM  alone nwowtiL).. 

1  Ammonia  mitt  alooe  (200  &!)„..._.....__»,„„.. 
Nitrate ornda  (376  ft)   

S.  Ammonia  ealtt  and  ailnerala.  CTbeaame  miner- 
all  m  In  No.  2.  and  300  ft  ammonia  nlta)_.....„ 

7.  Nitrate  of  aoda  and  mtnenle.  (The  eame  miner- 

als m  in  No.  2,  and  m  ft  nltnm  Of  iod^».  

1.  Vannjard  manure  CU  tou  vntf  Teat)-..M-...— ... 
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The  Bothamsted  sdl  is  a  moderately  stiff  one,  of 
oonnderaUe  depth,  and  oontains  natoraDy  the  mineral 
dements  of  phnt  nod  uiabandanoe;  thnaithaabsm 
poadble  to  grow  com  crops  for  over  twenty-ftve  years 
without  any  manure  (Plots  1).  The  crops  in  the 
seoond  period  of  twdve  yearn  were,  however^  leto  than 
Uiose  or  the  first  period,  and  in  ndther  case  were  full 
erops  obtained.  While  the  application  of  mineral 
manures  alone  (Plots  2)  prodooed  only  a  alight  increase 
in  the  case  at  the  wheat,  and  rather  better,  though 

>  Preriooe  enmplBf  >-Uas,  tomlpa  with  flmnnrd  manure; 
MO^barlvi  IHLpeaH:  isd,  whflA;  im,  oata:  the  laM  Ibur 
erapi  nnmamuM.  Hnt  experimental  wheat  raop  In  1844. 
Wheat  erery  year  ainee;  and,  with  lome  azoeptlone,  neaifar  the 
■amedeaoflpupnofmanmetm  thenme_^oti  each  yeai— ene- 
daUy  dnriag  the  Ia«  tirentr-«lx  yaaii  (1818  and  dnoe).  nnum 
oUiriwlN  nted.  the  manuree  are  Mwn  In  tbeantamnoefbietbe 
iea^  Ana  onder  experiment  about  IS  aeiea. 

*  netloaa  eiopplng:— 1847,  SwedUi  tarnipe  with  due  and 
aapaiplMi^iale  Of  lime,  the  roott  carted  off;  1848,  barier;  ISO, 
elorer;  UnO,  wheat;  UBl.  barter  manured  with  f^^wila  Mlts. 
yirnegpwlmental  crop  to  IBCQ.  fiariverefyyaartfaoe. 


poor,  resohi  mtbbariey,  nitrogenous  manures,  i^>U6d 
to  the  land  dther  in  the  shape  of  ammonia  saus  ott 
mtx%tb  <^  soda,  produced  a  strikingly  large  incwasa. 
The  experiments  fhrther  show  that  while  good  oopa. 
both  of  wheat  and  bari«y,  can  be  grown  the  annual 
applioaUon  of  14  tons  of  farmyard  manure  per  aara,Uia 
best  results  are  obtained  the  use  of  a  minora  tit 
mineral  and  nitrogenous  manures. 

In  Messrs.  Lawee  and  Gilbert's  experiments  the 
amount  of  nitrogen  removed  in  diffietrent  crops  was  de- 
termined with  the  following  results:— over  a  period 
thirty-two  years  (to  1S75)(  whei^  yielded  an  aversga 
of  2(K7  lb  tfnitxogao  per  aon  per  annvm  without  any 
manure,  but  tlie  annual  yien  has  decwsaed  ftom 
an  average  of  over  25  lb  in  the  first  eight  to  less  than 
16  A  in  the  last  twelve  years,  and  since  1875  it  baa 
been  still  less ;  over  a  period  of  tweuty-fbnr  yeai% 
barley,  when  unmanured,  yielded  an  average  of 
18.3  m  nitrogen  per  acre  per  annum,  but  wuh  a 
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jfloBne  ftom  22  lb  in  the  fin*  twehe  to  14.6  in 
the  laife  twelvo  ran.  Ezperimoita  amilir  .to 
thoM  OD  wheat  and  buky  hare  been  made  on  oate, 
rootCTOM,  legnmiiumi  ud  gtaai  orops,  all  ahowing 
the  g^ual  dedme  in  prodnoe  wh«i  nown  oontina- 
ooaly  without  nitrogenoiu  manures,  ana  proving  that 
the  nil  and  not  the  atmosphere  is  the  chief  souroe  of 
nitrogen  in  plants.  In  uoe  of  these  results  the 
* '  mineral  theoiy '  *  of  laebig,  which  attached  but  small 
Talne  to  nitrogen  applied  to  the  soil  in  the  form  of 
nitaognious  mannies.  and  maintained  the  mffidenoy 
of  the  ammonia  of  the  atmosphere  f(ff  supplying  the 
seeds  of  the  plant,  cannot  be  aooepted  without  nserre. 

Notwithrtanding  the  grebt  eroot  Nodooed  V  the 
mtn^enoos  mannres,  two-thirds  of  the  nitn^ien  sup- 
l^ied  was  nniecovered  in  the  increase  of  onpe  when 
like  ammonia  salca  were  supplied  to  wheat  in  antumn. 
When,  howoTUj  nitnte  of  soda  was  need,  which  is 
alvi^  applied  in  the  spring,  the  Quantity  left  uuie- 
eorered  was  not  much  more  than  half  that  supplied. 

The  following  taUe  (Hj,  by  Messrs.  Lawes  snd  GHl- 
bert,  shows  the  amount  of  nitrogen  recovered,  and  the 
amount  not  reooverod,  in  the  increase  of  the  nop  for 
100  supplied  in  manure,  to  wheat  and  to  barley  ro- 
speotiTely,  the  result  bemg  in  eaoh  ease  the  average 
over  a  panod  of  twmty  yean:— 
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Hie  question  will  naturally  be  nised,  What  becomes 
of  the  one-half  or  two-thirds  of  the  nitrogen  whidi  is 
not  recovered  in  the  inorease.  of  the  crops  ?  The  ex- 
BiinftticHi  of  some  Bsvenly  samples  by  Dr.  Voelcker,  and 
ft  iramber  of  independent  detominataons  by  'Dt.  ISnnk- 
bad,  of  the  drainage-water  ftwm  the  experimental 
wheat  plots  which  yielded  tiie  above  results  throw 
mnoh  fight  on  this  lofs.  Hie  fidhnring  taUe  (IIL) 
oontuns  a  summary  of  aome  of  the  more  important 
results  obtuned. 

Tabui  m.— MIrooM  <u  NUraUa  and  Nitritm,  ptr  100,000 

Ibcpmimmial  WJuat-JtOd  at  Jtatluamated,  WhMt  mry  war, 
aaawaariag  184*. 


Mean  of  Br.  Todokast^  and  Dr.  ftaaklaiid'a 
Baaalta. 
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Da       and  41  ft  nitnganaa  ammonia 
Do.  andaaftnUnvanaaanunonta 
Do.  andUSftnltravanaaaBuauHila 
DOb       a»d  Mftnitwgenaanttnaa... 

These  experiments  show  how  great  may  be  the  loss 
of  nitia^  by  drainage  whw  ammonia  salts  w  ni- 
tmtee  are  liberally  applied  to  the  land  in  autumn, 
should  there  be  much  wet  weather  in  vinter,  or  even 
when  applied  in  spmig  if  tibere  be  much  heavy  rain  ; 
ahw^  HibA  the_  quantity  of  nitrogen  in  drainage  water 
as  mtntes  u  inoreaBea  in  proportion  to  the  amounts- 
of  ammopia  or  nitrate  employed  on  the  land.  Awim- 
ing  that  from  one-quarter  to  neariy  one-half  the  an- 
Du&l  nunfatl  deeoenas  more  than  40  inches  bebw  ^e 
surfkoe,  every  inch  of  nun  passing  through  the  drains 
and  oarrying  with  it  one  part  of  nitrogen  in  100,000 
of  water,  there  will  be  a  loss  of  2}  lb  or  nitro^  per 
acre  from  die  manure.  Dr.  Voeldcer's  analysts  of  the 
dnunage  water  of  a  wheat  field  manured  in  autumn  by 
ammonia  salts  supples  82  B>  of  nitrogen  per  acre 
shows  that  for  every  inch  of  rain  pasnng  dtrough  the 


drains  in  January  a  loss  took  place  of  aEont  B^jb  of 
nitn^;en,  costing  about  Is.  per  K>  as  manure.  The  loss 
of  nitrogen  is  thus  very  large^  and  shows  that  by  far 
the  laigest  proportion  of  the  mtro|[en  of  manure  which 
is  not  reoovered  in  the  crop  is  lost  in  drainage.  In  ad- 
dition to  the  nitrogen  removed  in  the  crop  and  to  that 
lost  in  drainage,  some  small  proportion  is  found  by 
analysiB  to  be  retained  in  the  seal  itself.  The  nitrogen 
may  be  o£  advantage  to  crops  grown  subsequently,  ai^ 
coming  to  the  souioe  from  wmoh  it  was  derivea ;  far 
while  ammonia  salts  and  nitrates  yield  but  very  small 
rendues,  and  exert  little  or  no  effect  beyond  the  finfc 
year,  mm  bones,  oake^  and  other  suoh  materials  we 
get  lane  nsidtues  of  nitrogen  in  the  soil,  which  tdl 
maAedly  on  future  crops.  The  experiments  on  dnun- 
age water  have  further  shown  the  absorbent  power  of 
soils,  and  that  manuring  matters  when  in  contact  witii 
soils  undergo  remarkable  changes,  bung  taken  up  by 
plants,  not  in  the  umple  state  in  which  they  are  ap- 
plied, out  in  quite  differeat  kinds  of  combination,  Pio- 
feasor  Way  has  ^e  merit  of  having  first  proved  that  all 
Boifa  possess,  in  difiiramt  dejjraes,  the  power  <tf  absorb- 
iug  ammonia  from  its  solution  m  water,  and  that  in 
passing  solutions  of  salts  of  ammonia  through  soils  the 
ammonia  alone  is  absoibed,  and  the  adds  oif  the  am- 
monia salttf  pus  through  in  oomlHnation,  generally 
widi  lime,  or,  if  lime  be  defident,  wiUi  magneua  or 
other  nuneral  oases  of  the  soil 

In  the  drainage  iuvestagations  at  Rothamsted,  it  was 
found  that,  although  laige  quantities  of  ammonia  salts 
were  apf^ied  to  some  of  the  plots,  the  dnunage  water 
from  them  contained  mere  traces  of  ammonia,  but  at 
all  times  of  the  year  nitrates  woe  present  in  quantitv ; 
from  this  it  would  appear  that  it  is  chiefly^  if  not  sole^» 
from  nitrates  that  orops  build  up  their  nitrogenous  «^ 
guuo  constituents.  Sefore  leaving  the  subject  of 
drainage  water  it  is  worthy  of  note  here  that  phos- 
phoric add  and  potash,  the  most  valuable  mineru  fer- 
tilixing  oonstituents  of  the  manures,  passed  but  little 
into  the  drainage  water,  but  were  retained  almost  en- 
tir^  in  the  land,  while  the  more  abundant  and  less 
important  mineral  matters,  such  as  Ume,  magnesia, 
soda,  chlorine,  anlphnrio  acid,  and  soluble  dlioa,  pass- 
ed in  large  quantities  into  the  draiuan  water.  U  fbl- 
lows  from  theee  investigations,  first,  that  mmsh  more 
nitroflenons  material  must  be  applied  to  the  land  thaa 
would  he  needed,  to  produce  a  given  inorease  in  the 
crop,  supposing  all  the  nitrogen  to  be  recoverable ;  awl 
seoondly,  that  nitrogenous  organic  matten  when  ap< 
plied  to  the  land  undergo  decomposition,  and  aregrad- 
nally  resolved  into  ammonia  compounds,  which,  after 
being  retained  a  short  time  the  soil,  are  finally  oxi- 
dized into  nitrabes,  in  which  form  they  are  most  avut 
able  and  beneficial  to  plants,  but  are  not  absorbed  by 
the  soil,  and  are  readily  washed  out  by  nun.  Ni- 
trogen has  great  fordog  properties,  and  is  most  bene- 
fidal  when  applied  to  crops  in  their  early  stages.  Grass 
land  on  which  nitrate  of^  soda  has  been  put  as  a  top 
dresung  shows  veiy  rapidly  and  mari^edly  the  effects 
of  the  manure, 
intvate  of  soda,  unleaB  appfied  just  at  the  time  iIm 
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«ropii  imdj  to  toke  it  iip,  wiUbe  largely  mated  in 
dnunan;  heme  Hia  Qaaalto  appl^  oitnte  of  soda  aa 
a  top  maring  in  apring.  AmmMiiaoal  mantina,  snoh 
a>  PeniTiu  goano,  aoiot,  aolphate  of  unmonia,  oto., 
whon  naed  for  winter  whe^  anbeatapplied  in  automn, 
uther  before  the  wheat  ia  sown  or  when  it  ia  &ixij 
above  ground.  On  light  land  thejr  are  often  need  aa 
top  droein^  for  wheat  early  in  spring.  The  gradual 
deoompoaitioD  of  farmyard  manurea  gives  a  more  oon- 
Itant  snpplv  of  nitrogen  than  the  mmnores  already 
notioed^  ana  aa  the  fermentation  of  dung  prooeeds  but 
dowly  It  ia  beat  to  ai)ply  it,  when  quite  neah,  in  an- 
tomn  or  winter,  allowing  it  to  deoompoee  in  the  land 
and  to  yield  mtrogen  aa  nitntea  when  required  in 

Sring  by  the  fresh  growth  of  vegetadon.  In  ^eoase 
nitrogenona  organic  materials,  such  aa  wocl  or  hidr 
Mtaaa,  which  take  even  longer  than  fonnyard  manure 
-to  dqonnpoae,  it  is  neoeamiy  to  apply  them  Kone  three 
•^r  four  months  before  the  seed  is  sown. 

2.  Pho^horic  Acid. — Next  in  value  to  nitrogen  u 
4  eonotituent  of  manures  comes  phosphoric  add.  Of 
:all  the  mineral  or  ash  constituents  of  plants,  this  ia  die 
most  important,  for  the  aimple  reason  that  it  ooonnin 
most  sous  in  oomparatdvely  small  pro^rtions,  and  ia 
required  alike  by  com  and  forage  cropa  in  larger  qnand- 
liee  than  Ume,  magnena,  and  other  mineral  matters, 
iridoh  ooour  m  most  smb  in  almost  inexhaustible 

SuantitieB,  or  which,  if  defidentj  cui  be  eaaly  and 
hMply  incorporated  with  the  land. 
Phosphoric  add  oocurs  in  soils  piincipally  in  com- 
bination with  lime  aa  phoaphato  cS  lime,  a  constituent 
which  enters  laigely  into  the  composition  of  recent  and 
fbsnl  bones,  ooprolitea,  and  s^iano,  and  a  variety  of 
fdidaphatio  minerals,  such  as  Norwc^an  and  Canadian 
Mtatite,  Sombrero  and  Cura^a  rock  phoephato.  South 
Carolina  phosphate,  Spanish  and  Portuguese  phos- 
phorite, etc.  These  and  other  phosphatio  materials 
are  now  used  largely  in  the  manufacture  of  superphos- 
phate and  other  arufidal  manures. 

Fhoephate  of  lime  is  so  sparingly  eoluMe  in  pure 
water  that,  fbr  all  practical  pnrposea^  it  mi^  be  oon- 
ridered  to  he  instduble  in  water;  it  la,  however,  at- 
taoked  by  the  natural  aftendes  at  -work  in  the  soil,  and 
tendered  amdlaUe  aa  liuit  food.  AcoorcUng  to  the 
moie  or  leas  porous  condition  of  the  phosphatio  manur- 
ing materiala,  phosphate  t£  lime  ia  rendered  more  or 
leas  readily  aaaunilaMe.  Thus,  while  bone  dust  and 
guano,  on  account  of  their  porous  condition,  may  be 
used  with  good  effect  aa  suppliers  of  phosphorio  add 
to  the  soiL  others,  such  as  hard  and  dystalline  Cana- 
dian or  TSoTw^t^an  apatite,  produce  but  little  or  no 
result  when  used  as  manures  merely  in  a  powdered 
state.  It  was  in  1840  that  liebij  suggested  the  treat- 
■mtof  hemes  with  snlphtnio  acid  in  order  to  make 
aotim  more  rapid.  Tbis  txeabnent  of  bones  by 
add  converts  the  phosphate  of  lime  into  a  soluble  lime 
salt  called  superphosphate,  or,  qieaking  chenuoaUy, 
Innsforma  the  original  triranc  phosphate  of  lime  into 
the  monocaldo  phosphate,  sulphate  of  lime  being  at 
die  same  time  produced.  Following  on  this,  Mr.  (now 
Sir)  John  Lawes  treated  mineral  phosphates  similarly 
with  sulphuric  add,  and  with  reaults  which  led  to  the 
•estoblishment  of  a  new  industry,  the  manufacture  of 
superphosphate  and  other  artindal  manures.  The 
yearly  importation  of  phosphatio  minenUs,  etc,  into 
Unhand  for  this  manufacture  alone  exoeeda  500,000 
tons. 

Hn  add  or  sduMe  phosphate  of  lime  in  superphos- 
phate, when  applied  to  the  soil,  is  first  cUasolved  by 
■uie  rain,  and  equally  distributed  in  a  portion  of  the 
soil,  m  which  it  must  be  predpitatod  and  rendered  in- 
soluble before  it  can  be  aaaimilated  by  the  pluiL  It  is 
Ihis  Ultimate  distribution  and  subsequent  predpitation 
in  a  most  finely  divided  state  that  would  seem  to  oon- 
stitute  the  benefidal  effects  of  superphosphate,  and  its 
superiority  over  undissolved  phospnatea.  It  supplies 
at  onoe  phosphorio  add,  lime^  and  sulphuric  add  u>  the 
■oil,  and  ia  much  used  in  oomnnotion  with  nitrogenous 


matffliahi  Superphosphates  ate  manu&ctnred  of 
various  stmngths,  the  jMronta^  of  Mbsoo  phMphot* 
(^lime,  remmed  sohuw  hy  aatdt  bdng  taun  as  die 
basis  of  valuation. 

3.  /btoiA.— The  next  to  rank  after  phosphorio  add 
aa  a  valuable  constituent  of  manures  is  potaah.  b 
enters  largely  into  the  composition  of  all  crops,  espe- 
dally  root  crops.  Sandy  sous,  as  a  rul&  are  poor  in 
potash,  for  which  reason  they  are  benefited  to  a  greater 
extent  by  the  application  of  potaah  salts  than  most 
day  soils,  which  oontun  snffident  potash  to  meet  the 
requirements  of  &nn  crops.  In  da^  soils  potash 
mainly  oconrs  in  the  form  of  insoluble  nflcate  of  po^h 
together  with  other  dlioates.  By  autumn  cultivation, 
sttbsoilinyg,  and  similar  means  of  imdlitating  the  fires 
aooesB  ofuie  ur  to  eli^-land  potadi  is  gradually  Uber^ 
ated  ftom  the  insoluble  nlieatee  and  is  rendered  avail- 
able as  plant  food.  lime  also  seenu  to  be  an  impcnt- 
ant  agent  in  the  liberation  of  potash.  Potash  slss 
oocurs  in  farmyard  manure,  urine,  all  eznsmenta,  in 
oil  oakea,  and  largely  in  wood  ashes. 

Most^tash  salts  are  very  soIuUe  in  water ;  tlua  ex* 
pluna  their  greater  abundance  in  the  Uquid  than  the 
solid  excrementa  of  animals.  On  this  aooount  it  ia  a 
matter  of  importance,  in  making  farmyard  manure,  to 
preserve  the  urinet  and  not  use  the  benefit  of  the 
potash  sshs  it  contains.  On  most  soils  in  a  good  agiir 
cultural  condition  the  addition  of  potash  manures  pro- 
dnoes  little  txt  no  effect,  but  on  poor  sandy  soik  « 
worn-out  pasture  land  the  use  of  potash  saUs,  in  con- 
junction with  superphosphate,  tfissolved  bones,  and 
guano,  is  followed  hy  most  benefidal  results.  Potaah 
salts  aa  an  addition  to  manures  for  potatoes  have  been 
found  advantageous,  while  thdr  effect  on  paators 
seems  to  be  to  improve  the  quality  of  the  berhaflS 
rather  than  to  increase  the  yield  of  grass  per  acr& 

4.  Axfo.— Uoit  Mils  contain  in  abundance  all  the  aod» 
thrt  fiurm  «rQ|M  require.  With  the  ezo^tiiHi  OC  ehlorid*  at 
aodiom  (common  salt),  whi^  ooeaalooallr  Is  upUad  wMh 
more  or  lev  benefit  to  lUit  laadr  soita,  and  of  nlttata  of 
■oda,  which  is  employed  aa  a  nitrogeaooB  manure,  aoda 
salts  are  not  nsed  for  mamuiog  purpoees. 

6.  Lime  ia  flflbentlal  for  the  production  of  healthy 

crops.  Experieoce  has  shown  that,  when  a  mU  ts  detfotaA 
in  ume,  tama-nxA.  mauore,  Peruvian  goano,  and  other  m*- 
narea,  thongh  noed  in  abandanoe,  prodaoe  oomparatiTely 
but  little  effscL  Again,  on  poor  aandy  nils,  lime,  marl,  or 
chalk  not  imfireqitentlT  produoea  better  en^e  than  iium- 
Tszd  or  expuiaive  artifldal  manorea.  Lime  not  only  mb- 
plies  an  evenlial  oonstftuent  of  ^aata,  hut  also  pieventi 
the  hMS  by  dzalnago  of  fertilizlDg  matters  such  as  potash, 
anunoniat  and  phosphoric  acid.  One  of  the  ftinetioiis  of 
lime  in  the  sou  is  to  ooanblna  with  the  acids  of  the  potash 
and  ammoniaeal  aalti  (tf  guano  and  of  flvmyaid  and  other 
muorea,  and  to  liberate  potash  and  ammonia,  which  are 
retained  In  the  land,  while  the  Inexpensive  lime  salti  pass 
Into  the  huid  drainage. 

Lim«  is  wed  la  aaricnltnre  tn  the  fonn  of  aoiekUniet 
ohalk  (carbonate  of  lime),  gypsum  (solphatoof  luiie),  ma^ 
and  shell  SBsd.  Fw  llnilng  pnrposei  gas-Ume  also  Is  fke- 
qnently  employea,  and;  if  well  eonosaa  to  the  air  bafen 
being  put  on  the  land,  may  be  nsea  with  saMyaad  adi 


6.  Jfaffawta.— Uagnesia  la  of  but  alight  Impntanea  fat 
manoros ;  it  occnn  with  potash  In  kynlte  and  other  potash 
•alts,  and  the  ralphate  is  eometimes  nsed  fn  np  ar> 
tiflcial  manures,  bat  apparently  witfaoat  benefit. 

7.  £KUm.— Silica  is  a  oonstitaeut  of  the  aahes  of  all  ^ant^ 
and  oocan  speeiaUy  In  large  proportion  In  the  straw  m 
cereal  crops.  All  smls  contain  sneh  an  abundanee  of  aUlsa 
Uiat  no  aecesBity  exists  of  supplying  It  aitifioially. 

a  CUoHm,  AUpkMHe  ^Md,  and  OzU«  0^ 
constitneota  are  of  little  praictical  impmtaaeak  In  asm  neb  as 
most  soils  etmtain  a  snlBoieae^of  them  to  meet  the  leqaire- 
ments  <Hf  the  crops  usually  cultivated  on  the  ihim.  It  aaay 
be  obseored,  however,  tliat  chlorine  haa  besD  Jbund  to  M 
eaaentkl  to  plant  life,  and  that  iKOt  Is  neeeasaiy  for  taa- 
parting  to  ^anta  their jrean  color. 

9.  OrMKW  Matter  w  Ommm.— The  importanoe  of  orgaals 
matter  u  manures  was  formeriy  much  exaggerated.  It  has 
been  conolnslvdy  proved  that  tne  eaxbonmwhioh  the  balk 
of  the  diT  aobetance  of  all  acrlenltural  prodnoe  eonststa  Is 
derived  mm  the  carixmic  add  of  the  atntoephere,  sad  aot 
froan  humoa  of  the  soil  or  the  noa-nit>'tiBoai  organic  mat* 
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tani^^lMl  intlwnuHiutt.  TTit  iWOTnlfi  wittfiw  rmrrnt 
In  dug  in  the  ihivs  of  more  or  Ism  deeranpoMd  ot  rocteu 
■tonr  exert  ft  beaefldal  elbet  by  Imptorlag  the  phyatoal 
endltioB  of  both  light  ud  hmwj  land. 

Ibrmgfcard  Manure.  — Fannyard  manure  u  oompoeed 
urine  and  solid  exorementfl  of  nniiuk  odkotad 
in  the  Mails  or  yards,  together  with  thestnwiuedaslit^ 
tcr.  Ito  oompoaition  varies  greatly,  aocording  to  the 
miatttity  of  straw  used  as  an  absorbent,  (he  nature  of 
the  animals,  the  fuud  they  have  consumed  to  produce 
it,  the  length  of  t^me  and  way  in  which  it  has  been 
kept,  etc  The  anidysis  by  Dr.  Voeloker  of  well-made 
&nnyard  manure  from  horses,  o6wb,  and  jugs,  given 
in  Table  IV.,  below,  will  show  ita  ^pioxunaAa  eom- 
potition. 

Tablb  Vf.—7\*  Cbwmorilvm  of  ArMyoni  SatUd  Jhmg  fnm 
Horau,  Com,  otwl        im  lOOjMrfi. 

Water  

Soloble)  organic  matter........  ^  1^71 

SolnUa  IntHBUile  matter  (aih)— 

FbMphateofUmo. —  ......  J83 

Urn..  .  »   JIT 

KagoiMia  ...  ...„»,.  MB 

Fofinb-..   jm 

Soda   fJK 

CblorldBof  aodiiim.»»_.,._._.«H.»_  jK 

Bnlphurio  uld  ~   jOOS 

Oanxmlo  acid  and  lorn.    .IDS  L47 

luoliiUaPmsaiitomattw  .  12JS 

toHdntde  Inonanle  matter  (iah>~ 

Inaolatde  dllfla   LOlO 

Oxldea  ^  iron  anfl  aliuidna  wlUi 

pboeidiaM    MH 

(Oooainlng  photphoric  aotd  .274. 
equal  nnxwte  earth  Jtn.) 

lime   U67 

Ibmeda   jOU 

Potaib    jMft 

Soda  -  -  jOM 

Bntpbnrio  add   ,   .06S 

OaAonle  add  and  loM  US»  UK 

100.00 

Hiis  anal^rsiB  shows  that  fiumyard  manure  contains 
■Q  the  ooDstitueuts,  without  exoepU«i,  which  are  re- 
quired cultivated  crops  to  bring  tbsm  to  perfection, 
ud  hence  it  may  be  called  %  pernaot  manw&  Dnng, 
it  will  be  observed^  oontains  a  very  great  variety  of 
onanic  and  inorganio  compounds  of  various  decrees  of 
solubility,  and  this  complexity  of  oompoeition — diffi- 
cult, if  not  impossible,  to  imitato  by  art— is  one  of  the 
reasons  which  render  farmyard  manure  a  perfect  as 
well  as  a  univeraal  manure. 

The  excrements  of  different  kinds  of  animals  vary  in 
eomposition}  and  those  (tf  the  same  ammal  will  vary 
aocording  to  the  nature  and  quantity  of  the  food  given, 
the  age  of  the  animal,  and  the  way  it  is  ^uerally 
treated.  Thus  a  young  animal  which  is  growing  needs 
food  to  produce  bone  and  muscle,  and  voicb  poorer  dung 
than  one  which  is  fullv  grown  and  only  has  to  keep  np 
its  condition.  The  solid  and  liquid  excrements  duffer 
much  in  composition,  for,  while  the  former  oontuns  a 
^opd  deal  of  phosphoric  add,  lime,  magnesia^  and 
nlica,  and  comparatively  little  nitrogen,  tne  nnne  i» 
almost  destitute  of  phosphoric  add,  and  abounds  in 
alkaline  salts  and  nitrogenous  o^fanic  matters,  which 
on  deoompodtbn  yield  ammonia.  Unless,  therefore, 
the  two  kmds  of  excremento  sre  mixed,  a  perfect  ma* 
Iran  supplying  all  the  needs  of  the  plant  is  not  ob- 
tained^ care  must  accordingly  be  taken  to  absorb  all 
the  unne  thei' Utter.  Farmyard  manure,  it  is  well 
known,  is  much  affected  the  length  of  time  and  the 
way  in  whidh  it  has  been  kept  Fresh  dung  is  solnMe 
in  water  only  to  a  limited  extont,  and  in  consequence 
it  acta  more  slowly  on  vegetation,  and  the  action  lasts 
longer  than  when  dung  is  used  which  has  been  kept 
some  time ;  fresh  dung  is  therefore  generally  used  m 
autumn  or  -winter,  and  thoroughly  rotten  duu^  in 
spring,  when  an  immediate  fordng  effect  is  required. 

>  OontalnlncJSff  of  introgati,«qnal  to  JB  of  ammonia. 
*  Oontalnlnc  JOSof  nitraieii.oqaal  lo  J78  of  ommtula.  The 
irtiole  m>niin  eontalnluf  ammonia  In  Urea  MtOfjOIS;  In  tern 


Hie  dian^  which  fennvard  manure  undergoes  o« 
keeping  are  illustrated  by  the  following  table  of  analy- 
ses, by  Professor  Wolff  of  Hohenhdm  m  WUrtemberg, 
of  fannyard  manure  in  its  different  stages  of  deoompo- 
ntion : — 

Tabu  Y.— ^«w«9«  Pmremiagt  Compotiiivm  of  Amyard 


Hodentelr 
Bottea. 

nomogUr 

Bottii,  ' 

Water  .„ 

TlJtt 

fM 

7B.0 

Orpwlfl  mittcim— ~ 

MA 
44 

lU 
6.8 

14.6 
M 

lOhS 

UM 

IOOjO 

.ss 

.88 

M 

J6 

M 

Jt 

JW 

.70 

JB 

M 

M 

OS  ' 

FlMMphorlo  uid — 

M 

M 

JO 

Snlpntula  add..^ 

J2 

M 

as 

CUoclDe  

JB 

J» 

M 

Billca 

vm 

IM 

IM 

M 

jm 

M 

These  %iires  represent  the  oompodtion  of  formyard 
manure  oirather  poor  quality.  WcU-made  good  dung, 
produced  fettening  cattle  fed  upon  a  fair  allowance 
of  oake,  roots,  hay,  and  straw,  on  an  average  may  be 
sud  tooontun— 

Potash  60  per  cent. 

Fhoaphorio  add,  63  " 

yitragen,  M  " 

Forty  tons  of  dnng,  aoocnding  to  this  estimate,  ooDtain 
in  round  numbers  448  lb  itf  potash,  475  of  phosphorio 
add,  and  573  of  nitrogen. 

During  the  fennentation  of  dung  a  lane  proportitm 
of  the  non-nitrogenous  organic  matten  disappears  in 
Uie  form  of  carbomo  add  and  water,  while  another 
portion  is  converted  into  humic  adds  which  effectually 
fix  the  ammonia  gradually  produced  from  the  nitroge- 
nous constituents  of  the  solid  and  liquid  exorementa. 
The  mineral  matters  remain  behind  entirelv  in  the 
rotton  dung,  if  care  be  taken  to  prevent  loss  py  dndn- 
age. 

Well-fermented  dung,  it  yn\i  be  noticed  frran  the 
preceding  table,  is  more  ooncoitrated  and  eoiiseqoMitlj 
more  emcadons  than  fresh  farmyard  manure.  Ndther 
frtsh  norntten  dung  oontains  any  appredaUe  quantify 
of  volatilft  ammonia,  and  hence  there  is  no  ^ecesnly 
for  applyiog  gypsum,  dilute  add,  green  vitriol,  or  other 
substances  recommended  as  fixers  of  ammonia.  If 
dtin  K 19  parted  out  into  Uie  fidd  and  mread  out  at  once 
it  may  be  left  for  weeks  together  before  it  is  ploughed 
in  without  the  slightest  risk  of  sustaining  loss  in  fer- 
tilising matter  eva^ration,  for  dung  does  not  loos 
ammonia  by  evaporation  on  exposure  to  the  air,  and 
any  mineral  solnble  salts  vill  be  washed  into  the  soil 
where  they  are  wanted.  If,  however,  dung  is  kept  for 
a  length  of  time  in  shallow'heaps,  or  in  open  atnw- 
yards  and  exposed  to  rain,  it  loses  by  drunage  a  cm- 
mderable  portion  of  its  most  valuable  solnble  fertilising 
constituents. 

With  a  view  to  ascertaining  the  loss  in  fertilising 
substances  which  farmyard  manure  sustains  when  it  is 
kept  for  a  long  time  exposed  in  open  yards  to  the  de- 
teriorating influences  or  rain,  Dr.  Voelcker  spread  a 
weighed  quantity  of  fresh  dung  of  known  compodticHi 
in  sn  op^  yard,  and  after  a  period  of  twelve  months 
again  weighed  the  dung  and  submitted  it  to  analyns, 
when  the  results  shown  in  TaUe  YL,  p.  618,  w«n  oh* 
tained. 

These  tabulated  results  showed  that  the  mannre  lost 

69.8 per  cent  of  its  fertilizing  matten;  or,  in  round 
numbras,  two-thirds  of  the  dung  was  waited  and  only 
one-third  left  behind.  Thus,  after  twdve  months*  ez- 
4>osure  to  the  weather,  nearly  all  the  soluble  nitn^en 
a&d  78.2  per  cent  of  the  soluble  mineral  matters  wen 
lost  by  dninsga.   To  {oevent  this  loss,  fiumyard  m** 
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Tabu  VL  8kmki§  A*  Lm  iMADmg  wwto<M>yi)r«hi«gi 
0mm  Yank. 

Weight  or  th«  mAnan.  „  usa  mM 

▲mount  of  water  In  tb»  muau*^  ion  tOOM 

dzr  MbMkIMM   BB»  17086 

Vba  diy  roh»Un  w  comlit  of— 

A.  BolaU*  onuUo  matton.— ... 

B.  Solaia*  mUMfal  nattm... 

C.  Inaolilble  oifmnlo  tnattsim. 


 «M9 

 9M* 

 42S^ 


MS 


Vlunof 


A  contalM  nltrogtn  

EooAl  to  ammoolA.^. 
B  ooDMloi  nltiaieii., 


EqiultD  >iBiiM>ate..— 

Total  unonntofnltroiea  In  mumr* 

Equal  to  unmooU  -  ILBI 

The  whoto  mumre  omtalsod— 

Ammonia  In  fMe  itate  ...» 

Ammonia  In  the  form  of  nlta  raadllr  ) 
deeompOMd  1^  qolclcUma~._._/ 

Total  aammt  of  omnia  mattan  4MM 

"         "    m&mtlmatten  ......  WkM 


J>6 
UB 


XOOft 
.28 


S8.W 
12.45 


nun,  as  has  been  alreadv  pmnted  out,  shonld,  when 
poaable,  be  carted  into  tne  field,  Bpiead  ont  at  oaoe, 
•ad  ploughed  in  at  the  oonvenienoe  of  the  fanner.  It 
ia,  however,  not  always  practicable  to  apply  farm- 
yard manure  just  at  the  tuna  it  ia  mads,  and,  ai  the 
maaiin  heap  cannot  be  altogether  diapenaea  with, 
it  ia  neoeaaaiy  to  see  bow  the  manure  majr  best 
be  Jicept  For  proper  decomposition  both  air  and 
moistun  an  requisite,  while  extreme  dryness  or 
too  much  water  will  arrest  it.  Faim^ard  manure 
is  either  prepared  in  dung-pits,  which  are  put 
ia  a  sepante  place,  or  is  accumulated  imder  the 
animal  m  the  feeding-boxes :  of  the  two  plans  the 
latter  b  the  better^  die  urine  being  more  tboronghly 
absorbed,  and,  owing  to  the  box  manure  being  more 
compact  through  constant  treading  on  it,  ur  enters  less 
£ree&  and  the  decomposition  goes  on  less  rapid^,  the 
volame  raatten  in  oonaettoenoe  not  being  so  readily 
lost  Extonal  agents,  anch  aa  rain,  wind,  sun,  etc, 
•do  not  affect  it  as  they  would  in  the  case  of  dung-pits. 
If  farmyard  manure  must  be  stored  in  heaps,  care 
«hould  be  taken  to  have  the  bottom  and  udes  of  the 
pit  impermeable  to  water,  and  the  bottom  slightly  in- 
flined  to  allow  any  liquid  manure  which  collects  to  run 
•off  into  a  tank  below,  from  which,  by  means  of  a  pump, 
it  may  be  agun  poured  over  the  heap.  A  concrete 
bottom  fnr  the  pit  is  best,  or  failing  that,  one  of  Uiick 
clay  or  well-beat«n  earth.  The  manure  heap  shonld  be 
kept  aa  compact  as  possible,  and  always  moist  The 
advantage  of  the  farmyard  manure  lies,  not  only  in  ibi 
«npplying  all  the  oonstatoaita  of  plant  fbod,  but  also 
in  the  improved  physical  condition  of  Uie  scril  through 
ita  application,  as  the  land  iakept  porous,  and  air  is 
•Uowed  free  access.  While,  however,  farmyard  ma- 
nure baa  theae  advantagea,  experienoe  has  shown  that 
artifioiBl  manures,  properiy  selected  to  meet  the 
xequirementa  of  the  crops  intended  to  be  ^wn,  due 
leffard  being  had  to  the  chemical  compoutaon  of  the 
aou,  may  be  employed  to  greater  advanta^  In  farm- 
yard manure  about  two-thirds  of  the  weight  is  water 
and  oue-third  dry  matter ;  a  laive  bulk  thus  contains 
only  a  small  proportion  of  ferulizing  substances,  and 
expense  is  incurred  for  carriage  of  much  useless  matter 
when  dang  has  to  be  carted  to  distant  fields.  When 
a  plentafhT  sttppW  of  good  farmyaid  manure  can  be 
produced  on  the  farm  or  bought  at  a  moderate  price  in 
the  immediate  neighborhood,  it  is  eoonomy  to  use  it 
either  alone  or  in  coi^nnodon  with  artifidu  manures ; 
bat  when  fbod  is  dear  and  &tteniQg  does  not  pay,  or 
firmyard  manure  is  expenave  to  buy,  it  will  be  found 
more  economical  to  use  artificial  manures. 

Mativrei  from  Feeding  StuM.—Th6  investigation 
of  Messrs.  Lawes,  Gilbert,  and  Mure  have  shown  that, 
in  estimating  the  value  of  animal  manure,  90  per  oenL 
of  the  nitrogen  of  the  food  may  be  reckoned  to  be  re- 
oovered  in  the  case  of  feeding  cakes,  pulse,  and  other 


highly  nitiogenoaa  feeding  stnfBi ;  86  jper  eant  in  tfat 
oaae  m  fooda  etunpantivMy  poor  ia  mttogm,  sash  aa 
eereals  and  roots ;  and  leas  than  65  per  cent,  in  the 
case  of  bulky  feeding  stufib,  such  as  hay  and  straw.  Aa 
a  source  of  manurej  the  rtlue  of  fkUening  fbods  ia 
greater  the  mora  mtrogen  they  oontain.  PractioaHj 
speaking,  the  whole  of  the  mineral  oonstitaents  and 
about  nme-tenths  of  U^e  nitrogen  of  the  find  are  reoor- 
ered  in  the  dung  and  urine.  Tot  the  same  weight  of 
dry  substance  consumed,  oxen  void  mon  manure  than 
sheepj  and  sheep  mon  than  pka.  Theoompoaitaon  q£ 
the  different  fooda  nven  to  nttming  ammala  bainp 
well  known,  it  ia  eaqrto  ealoolate  the  amonnta  of  m- 
tnwen,  phosphoric  aoid,  and  potash  of  the  food  which 
will  be  recovered  in  the  inannn.  Each  constituent 
having  ita  market  value  aa  a  manuring  oonstitaent,  the 
money  value  of  the  manure  obtained  from  the  con- 
sumption of  a  too  of  any  ordinary  food  of  whidi  the 
composition  is  known  can  be  determined.  Affmiping 
ammonia  to  be  worth  8d.  per  9>,  potash  ad.  per  lb,  and 
phosphate  of  lime  Id.  per  lb,  the  money  value  <n  the 
manure  produced  by  the  consumption  of  a  ton  of 
various  foods  is  ^ven  liiy  Mr.  Lawes  in  the  following 
table  (VIL),  which  also  shows  the  gener^  oompositiwi 
of  the  differoit  &oda  aa  &r  aa  their  maanrial  nlns  ia 
cottoemeda 

Tabu  Ta.~OompotMom  of  Onttmarw  AmHim  Bt^fk  <■  lOM 
parU,  mtdlMr  Mamurimff  Vabu par  71m. 


L  Cotton  eeed  cake 
(decortloated^- 
2.  Bape  cake.  

I.  Unseed  cake..... 
A.  Cotton  cake  (un' 

deGorticatea)„. 

5.  Unseed  „, 

A.  Palm-kernel 

meal  (Bngllah). 

7.  Feaae  

LBeana  

».  LentUa —  

10.  Malt  dart_  

II.  Btan  

12.  Oats  

18.  Wheat..-  

14.  Barley  

16.  Ualae.  -  

15.  LooQSt  beani — 

17.  Tarefc  , 

18.  Coaiee  poUaid... 

19.  Fine  pollaid  

H>.  Halt. —  

zl.CloTer  hay.... 
S.  Meadow  har„... 

23.  Bean  itraw 

24.  Wheat  atraw — 

25.  Barter  fltraw...- 
20.Oatitraw-~.. 
37.  Peartmw.~... 

28.  PoUtoes.  

29.  Hangolda..~ — 
80.8weaea....-_.. 

81.  Carrots  

S2.  Tomliia^.... 
88.  Paimqia^... 


^900 
900 


906 

["» 
860 
850 
880 
806 
866 
800 
860 
840 
880 
860 
8*0 
860 
860 
«60 
840 
840 

m 

840 
860 
880 
840 

260 

lis 

107 
14S 
83 
IfiO 


Nitro- 
gen. 


48.0 
4fiJ> 

S7J> 

SB.0 

SM> 

86.0 
40.0 
4S.0 
88.0 
26J) 

aox> 

18.0 
16J1 
1«.0 
12Ji 
AO 
96.8 
28J> 
17.0 
28.0 
14.8 
UvO' 
iJi 
M 
M 
OJ 
S.6 
2X> 
3J 
S.0 
U 
23 


Potaali. 


S1.0 

las 

14.7 
SU 
12J 
U 

u 

12.0 
0.8 
I9J> 
14.8 
4.6 
6.4 
4.9 
8.8 
S.5 
8.6 
UM 
l*A 
«JS 
19.8 
MJ 
lU 
M 
•.7 
10.4 
8.9 
6.8 
8.8 
ZO 
8.2 
19 
8.6 


Fboa- 
pborlo 


Utmtj 
value  of 
tiieH»- 
nnre  ftom 
One  Ton  o< 
eatAFood. 


SLS 

a4Ji 

ISA 

S2J) 
16.4 

US 

8J 
11^ 
SJ» 
17JI 
86.1 
8.2 
8J> 
IJt 
8J 
6.8 
18.8 
84^ 
80.8 
7J 
6.8 
IS 
4.1 
U 
S.0 
XS 
8L8 
U 
.7 
J$ 
LO 
Jt 
LT 


« 10  e 

« 
a 

SIS  • 
8U  • 

I  la  e 


418 
413 


8  a 

814 

S  17 
4  6 

2  18 
1  16 
1  IS 
1  10 
1  U 
1  2 
8  IS 
318 

3  17 
1  U 

s  s 

110 
I  0 

013 
010 
OU 
0  18 
0  7 


In  these  estimates  it  is  presumed  tliat  the  maann 
can  be  put  on  Uie  land  without  loesj  but  in  pnctioe 
some  low  ia  nnavwdable ;  it  may  be  bat  eUgh^  aa,  for 
instance,  whmi  sheep  are  fed  on  the  land,  or  whoi  the 
manure  is  made  in  feeding-boxes,  but  it  will  be  ccm- 
udwable  when  the  food  has  been  consumed  m  open 
yards  in  a  veiy  rainy  season.  Allowancea'mast  thus  be 
made  for  the  ciroumstances  under  which  tlie  manon 
was  produced. 

Artificial  Manura. — ^By  some  a  di0tinction.ha8  been 
drawn  between  those  manures  which,  like  superphoe- 
phate^  dissolved  bones,  eta,  are  manufactured  in 
chemical  works  and  those  whidb  an  produced  natorallyi 
such  as  guano,  nitrate  of  aoda,  eta  However,  the 
term  arufioial  manure  ia  generally  af^died  to  all 
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lutanl  or  mianftetored,  whidi  are  not  i»o- 
dooed  on  the  him,  m  diatingyiahed  from  fumyard 
mmnora  and  manure  ftorn  pnrauued  foodi,  whioh  are 
eaBentiaUy  farm  produota.  The  value  of  all  manures 
main^  depends  tm  their  chamiail  eompontkm. 

Ai  oompared  vith  fiumyard  manure,  artificial  ma- 
nurea  hav«  the  diaadvantage  that  they,  mdike  it.  do 
not  improTe  the  phynoal-oondition  of  the  soil  Arti- 
floial  manures  haTe,  on  the  othra  hand,  the  adTantace 
manore  thatth^  oan  awidy  in  a  amiul 
oompaaa,  and  even  if  need  m  amalT  qoantify,  the 
needed  nitrogen,  phoephoric  aoid,  and  potash,  eta, 
whioh  oropa  require,  and  whioh  fannyard  manure  haa 
but  in  small  proportion ;  they  present  the  ezpenmTe 
fatilixing  matters  io  aoMioentrated  fbnn,  and  oy  their 
wpjioation  saTO  expense  in  labor  and  oaniage. 

The  fbllowing  are  the  principal  artificial  man  ores  in 
use:— 

1.  IWrogtmtiu  Jfmmnt. — Ftntttan  Chiimo.-^rbiB  to  a  na- 
tozal  manoxeTaloable  on  aecoontaf  the  amuumla,  phot- 
^Kffloaoid.  and  potash  It  eoatains.  It  to  the  exoiement, 
etc.,  ofseaUTdsaoenmnlatedinpartawheie  no  rain  fidto. 
The  Mrliest  deposits  found  eoatalnad  as  much  as  U  to  17 
per  oent.  of  ammonia,  Chinohas  Island  guano :  those 
noir  (1888)  Imported  seldom  exoesd  8  per  oent.,  and  gene- 
rally vaiT  from  4  to  8  per  eenl,  of  ammonia.  Inosioggoano 
It  shoold  be  mixed  with  earth,  etc,  to  proTent  injury  to  the 
seeds  or  plants.  FerBvIan  goano  to  also  treated  with  sol- 
lAnrio  aeldj  whioh  renders  the  phosi^iates  soluble  and  Axes 
the ammonisj thereby  pieTentiiag any  loMof  it;  this  eon- 
atttutes  dissolved  gnaao,  and  is  flreqoently  sold  i^on  a  guar- 
antee of  SO  per  oent  of  soluble  phoaph^es,  4  per  oent.  of 
insoluble  phosphates,  and  9  per  oent  of  ammonia.  Perurian 
gnano  to  used  as  a  top  dresBing  for  wheat  and  barley j  in 
addition  to  insolable  phosphates,  it  eontains  aolnUe  phw> 
ph^  of  the  alkmlies. 

AwmoHta  gato.— The  prlnoipal  one  to  sulphate  of  smmo- 
nia,  largely  inodneed  In  gas  works  by  neutiallaing  gas 
lienor  with  Bolphurie  add;  it  to  usually  sold  on  a  boitooT 
M  to  SB  per  cent,  of  ammonia. 

fltsf  to  valuable  on  aeooont  ot  the  sulphate  of  ammonia  It 
eontains ;  tiie  peroentage  of  ammonia  varies  from  11  to  4. 

JWratoo/AMM  to  a  nirtnral  deposit;  it  to  greatly  need  as  a 
tap  dieaing  for  wheat  and  barl^.  It  nioaUy  eontains 
eommon  salt,  and  when  piyrifled  toai^  on  a  basis  of  86  per 
eent.  of  pore  nitrate. 

Orgam*  NUngmumt  AiManesi.— Wool,  hair,  flsh,  flesh, 
horn,  blood,  rape  oake,  damaged  ootton  eake  and  other  oil 
oakea.  Wool  xeftue  (shoddy),  aooording  to  Its  Qoality,  om- 
tBlttsfrom4  to8pereeBt«  nitrogen, flesh  14  to  15  per 
eent.,  Uood  (dried)  18  tolSpsreent,  lape  oake  4  to  B  per 
oent.,  Unseed  oake  abont4  per  eant,  eotton  eake  (undeeor- 
tloated)  nearly  4  per  oent,  and  eotton'oake  (deeoitioated) 
over  6ner  oent  of  nitrogen. 

iL  PSoifkaak  JGmiirw.— (a)  Tbm  following  phosphatlo 
minoato  are  used  for  the  mannfoeture  of  superphosphate 
ofmriooastien<tbs,andof  eomponnd manures : — ooproUtea 
(Oao)  bridge,  Soffolk,  and  Bedfordshire),  containing  50  to  55 
per  oent  of  phmshMtt  of  lime ;  phosuiorlte  (Spanish  ud 
Fortagoeos) :  ^atite  (Norwegian  and  Ouiadian),  oontaln- 
Ing  often  as  mneh  as  80  per  eent  phosphate  of  lime;  Sooth 
Guolina  (land  and  river)  phoeph^e,  G2  to  56  per_oent.  phos- 

fhate  uf  lime ;  French  phosphate ;  Sombrero  phoqphate, 
D  per  cent  idio^hato  of  lime;  Cnrapoa  phosphate,  80  jgst 
osnt  phosphate  of  lime;  Karassa  phoqthate:  Azuba  phos- 
phate, eto.  ' 

(ft)  £on«.— Baw  bones,  as  i  inch  and  i  Inch  hones  ^  bone 
meal ;  bone  dost,  having  abMit  48  per  cent  phosphate  ot 
lime  and  4i  per  eent  of  ammonia;  boiled  bones,  vnth  00  per 
•snt  phosphate  of  lime  and  about  1.8  per  oent  of  ammonia ; 
dissolved  bones ;  bone  ash,  with  70  per  oent  phosphate  of 
lime;  animal  charcoal,  with 70  to  80  per  oent  phosphate  of 
lime. 

(«)  AsqAoMa  Oitanei.— Laeepede  Island  guano:  Mexil- 
loMBgnano;  Maiden  Island  gnano;  Fuming  Uand  gnano; 
and  many  othem  varying  In  composition  ftom  00  to  90  per 
oent  phosphate  of  lime. 

3.  Salimt  ifaUriaU.—PotMh  nito  (ohlorideand  snlphate); 
fcalnlto,  with  90  to  26  per  coot,  solute  of  potash,  and  also 
saiphate  of  magnesia  and  oMnmon  salt :  wood  auMS^  with 
almit  10  per  eent  of  potash;  oomm<msalt 

4.  CUmtsmu  Mmnrm. — Lune,  chalk,  marl,  gypeom,  shell 
aand,  gas  lime,  coal  ashes,  road  scrapings,  ete. 

&  dtsrWMOMw  JfeaMTM.— fiawdn^  peat  sea-weed,  vege* 
toiWn  nfiiBe,  ete. 

&  Sj^tM  and  Ommomd  JfoMMS.— The  basto  of  these  is 
snpsiphoitfurte,  which  to  mixed  with  other  manuring  mate- 


rials tomaatOa  ipeeisl  wqih— SBia  of  psrUeoIa*  ciaga 
andsoUa. 

The  fbngoin^  remaika  nude  on  the  applioation  of 
manures  to  difierent  lands  of  crops  may  now  in  oondn- 
non  be  summed  up.  Farmyard  mannre,  in  tnderto  be 
moat  beneficial,  should  be  api^ied  as  qmdkly  as  poan^ 
blfl  aftor  it  is  made,  the  best  time  being  in  aittamii  w 
eariy  winter,  ^tiate  (tf  sods  should  Ds  u)|died  as  « 
top  dresnng  eariy  in  simng ;  its  effiaot  wUI  be  sem  in 
the  first  season  oaiy.  Ammonia  sella,  guano,  dung, 
eta,  are  bert  applied  to  hiaavy  land  in  antomn  or  win- 
ter, either  before  the  seed  is  sown,  or  after  the  plant 
is  fairly  above  ground,  but  in  the  case  of  light  land 
eariy  in  spring.  The  effect  of  bones  in  the  Tarioos 
form  of  (fisBohred  bones,  bone  dust,  raw  bones,  eta, 
will  last  two  or  more  seasons  aooording  to  the  quanti- 
tiee  need  and  their  respective  solulslitty.  Lastly,  it 
may  be  observed  that  the  presence  of  Uns  is  easoitisl 
to  the  eo(>Dodiical  nse  of  manures. 

As  r^purds  ooesl  on>pa|.  it  has  beoi  found  that  min* 
oral  manures  alone,  whether  simple  or  complex,  do  not 
produce  appredaUe  inoiease  of  oroi^  bat  that  nitro- 
genous manores,  whether  ■■  ammonia  salts,  nitrate  of 
soda,  or  ftmnrard  manure,  pe$ily  benefit  the  oni|» ; 
that  nitnteoi  soda  does  rather  better  than  ammonia 
aalto ;  and  that,  while  on  fairiy  .heavy  land  fiumyard 
manure  will  yield  good  crops,  th»  best  results  are  ob- 
tained hiy  using  mineral  and  nltrogenoos  manures 
twether.  On  clay  soils  a  top  dressing  of  nitrate 
or  soda  often  answers  all  practioal  porpoees,  bat  on 
light  soils  nitrate  of  soda  or  ammonia  salts  slionld 
not  be  used  without  mineral  manores,  while  it  is  sdvis- 
sUb  even  on  heavy  land  to  use  superphosphate  aa 
weH 

For  root  crops,  on  oold  day  nothing  answers  so  wdl 
aa  mineral  superphosphate  slone,  bnt  on  light  land 
dissolved  iKmes,  bone  dust,  predpitated  phosphate,  or 
a  oomponnd  aruficial  manure  will  be  found  to  M  mnoh 
pre&rable  to  superphosphate.  Bone  meal  mixed  with 
mineral  superphosphate  makes,  for  instance,  a  good 
manure  for  roots ;  for  mangolds  Peruvian  guno  and 
Oommon  salt  in  addition  are  useful,  and  tor  potatoes 
potash  salts  with  phosphaticand  nitrogenous  manures. 

For  pasture  land  the  use  of  artifioal  manures,  is,  as 
a  rale,  not  economical }  nitrogenous  manures  raise  the 

auantity  and  phosphatic  and  potash  manures  improve 
10  quality  of  the  herbage,  while,  for  w<nrn-oat  ps^ 
teres,  potash  with  dissolved  b(mes  or  snperphosphate 
or  superphosphate  and  gnano  will  do  mnoh  good.  The 
most  economical  wi^  of  manuring  pasture  land  is  to 
apply  &rmyard  manure  liberally^  or  feed  it  off  with 
oaUle,  giving  ootton  cake  in  addition. 

Theeffliployment  of  artificial  manures  in  a  judicious 
manner  has  shown  the  poonpier  of  land  that  it  ia  not 
neoewary  forliim  to  be  bound  down  to  uiy  sfstem  of 
rotation  of  crops  whioh  may  be  practised  in  his  partio* 
ular  difltriot,  but  ^at  he  has  the  means  of  pursuing 
the  odbiee  of  oroppinf^,  system  of  manuring,  and  gen- 
eral management  of  his  nrm  whidi  will  yield  him  the 
bestretoms.  Nomore  striking  instance  of  this  could 
be  put  forward  than  the  expenenoe  of  Mr.  FrooL  who 
at  Sawl^dgeworth,  Herts,  has  grown  with  moch  swh 
oees  cereal  crops, /ear  after  year,  on  heavy  day  land, 
selling  the  whole  of  the  growing  crops,  and  restoring 
the  fertility  of  the  soil  by  srtifieial  manures.  The  land 
was  purohased  in  1861,  and  up  to  die  present  time 
(1882)  the  crops  have  been  as  good  as  ever,  and  the 
land  has  not  been  deteriorated,  Init  on  the  other  hand 
imptOTed,  by  oontinuoua  oom  growing.  The  experi- 
ments of  Messrs.  Lawes  and  Gilbert  at  Bothainsted 

Snd  of  Dr.  Voelcker  at  Wobum  have  been  thus  veri* 
ed  on  a  large  scale  in  the  experience  of  Mr.  Front, 
and  have  shown  beyond  all  posability  of  doubt  the  effi- 
cacy and  economy  of  a  libeiid  uae  of  arlifidal  manures. 

(A.  V.) 

MANUSCRIPTS,  Ancikmt.  See  Diplomatics  and 
pAL«oaRAPfrr. 
MANUTIUS.  I  Aldtts  Manutids  (1450-1515). 
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Teolialdo  Munnooi.  better  known  as  Aldo  Hanuzb, 
UieibniiderofdieAldiDepTeH,  waa  boni  in  1450  at 
Sennonet*  in  the  Papal  States.  He  received  a  aoholar's 
training,  itudjing  liim  at*  Some  under  Gasparino  da 
Yennu^ud  Qiedc  at  Ferrara  under  Guarioo  da  Ve- 
rona. Hanng  qnalified  himself  for  the  career  of  a 
humaoiftt  aocmunc  to  Uie  custom  of  the  centunr^  he 
went  in  1482  to  imm  at  Miiaadolawith  his  old  mend 
and  fiflow-stnlenti  the  iUnstrious  Gioraniu  T^oo. 
There  he  stayed  two  yeuBjWoaeeatang  his  studies  in 
Gtedc  li^^ratore.  Boine  fioo  lonoved  to  Fbrenoe, 
he  procured  for  Aldo  the  poet  of  tutor  to  his  nephews 
Alberto  and  lionello  Pioo,  princes  of  Carpi.  To  AJbeito 
Vioo  the  vorld  owes  a  debt  of  gratitude,  inasmuch  as 
he  supplied  Aldo  with  fluids  for  starting  his  printing 
preas,  and  gavehimlands  atCaroL  It  was  Aldo's  am- 
bition to  secure  the  literatore  of  Greece  from  further 
aoddrat  oommittioe  its  chief  masterpieces  to  ty]}e ; 
and  the  histoi:^  of  his  uJfo  is  the  record  ca  the  execution 
of  this  ^gantio  task.  Before  his  time  four  Italian 
towns  had  won  the  honon  of  Gtreek  pubUoations: — 
Milan,  with  the  <nammsr  of  iMcaris,  .£sop,  Theoo- 
ritus,  a  Greek  fSalter,  and  Isocrates,  between  1476 
and  1493 ;  Venice,  with  the  Erotemata  of  Chiysoloras 
in  1484 ;  Vicenia,  witli  reprints  of  Lasoaris's  grammar 
and  the  Erotemata^  in  1488  and  1490 ;  Florenoe,  with 
Alopa's  Homw.  in  1488.  Of  these  works,  only  three, 
the  Milanese  Theocritus  and  Isocrates  uid  the  Floren- 
tine Homer,  were  oUasios.  Aldo  selected  Venice  as 
thoTnoflt  appropriate  station  for  his  labors.  He  set- 
tled diere  m  1490,  and  soon  afterwards  gave  to  the 
worid  editions  of  uie  Hero  and  Leander  of  Mussbub, 
the  ChUcmyomachiiiy  and  the  Greek  Pssltw.  These 
hare  no  date ;  but  they  an  the  earliest  traots  iasoed 
firam  his  OTeoB,  and  aAoaDedlThim"Fi«oonM)n  of 
the  Greek  library." 

At  Venice  Aldo  gathered  an  army  of  Greek  scholars 
and  oompositoEB  around  him.  His  trade  was  carried 
on  by  Grodu,  and  Greek  was  the  language  <tf  his  house- 
hda.  Instructions  to  type-settera  and  lunders  were 
pven  in  Ghreek.  The  pre&oes  to  his  editions  were 
written  in  GreeL  Greeks  from  Crete  collated  MSS., 
rad  proofe,  and  gaTC  models  of  calligraphy  for  oasts 
of  Gnek  type.  Not  counting  the  craftsmen  employed 
in  merety  manual  labor,  Aldo  entertuned  as  many  as 
thirty  of  these  Greek  assistants  in  his  family,  ^sown 
indnstiy  and  enersj  w«re  nnranittinK.  Li  1495  he 
issued  the  first  Tomme  of  his  Aristotle.  Four  more 
Tolumea  completed  the  woric  in  1497-^  Nine  come- 
dies of  Aristophanes  appeared  in  1498.  ThuQydides, 
Sophodes,  and  Herodotus  followed  in  1502 ;  Xenophon's 
BSOmia  and  Euripides  in  1503 ;  Demosthenes  in  1504. 
The  troubles  of  It^.  which  preBsed  heavily  on  Venice 
at  this  epoch,  suspended  Aldo's  labors  for  a  while. 
But  in  1508  he  resumed  his  series  with  an  edition  of 
the  minor  Greek  orators ;  and  in  1509  appeared  the 
leaser  works  of  Plutarch.  Then  [came  anothw  stop- 
page. The  league  of  Cambray  had  driven  Venice  back 
to  lagoons,  and  all  the  fiuces  of  the  rapnblio  were 
oonoentitted  on  a  strong  to  the  deatli  witl^  the  allied 
powers  (tf  Enxope.  fi  1513  Aldo  reappeared  with 
Plato,  which  he  dedicated  to  Leo  X  in  a  preface  elo- 
auoiuy  and  eameaUv  comparing  the  misenes  of  war- 
ftre  and  the  woes  of  Italy  with  the  suUime  and  tran- 
qidl  oldects  of  the  student's  life.  Hndar,  Hesyohius, 
and  Athoinus  followed  in  1514. 

These  complete  the  list  of  Aldo's  prime  servioee  to 
Greek  titerature.  But  it  may  be  weU  in  this  place  to 
obsmrve  that  his  successois  continued  his  woric  by  giving 
Pansanias,  Strabo,  .^Bsohylus,  Galen,  HippoCTates,  and 
Longinus  to  the  world  in  first  ediUons.  Omisuon  has 
been  made  of  Aldo's  Veprints,  in  order  that  tlie  stt^- 
tim  of  the  reader  might  be  oonoenlarated  on  his  labors 
in  ecUling  Greek  dawes  ftom  HSS,  Other  nresses 
were  at  work  in  Italy ;  and  as  the  classics  iasnea  from 
Florence,  Rome,  or  Hilan,  Aldo  took  them  up,  bestow- 
ing in  each  case  fieah  indua^  upon  the  ooUation  of 
eomoss  and  the  coireotKm  of  texts.    Kor  was  the 


Aldine  press  idle  in  regard  to  LaUn  and  Italian  fllasw& 
The  AMolafd  of  Bembo,  the  ooUeoted  writings  of  Poli- 
Etano,  the  H^piierotonvaefyia  HUphSiy  Dante's  SniiM 
Ckmedu^  Petrarch's  poems,  a  oc^taotion  of  early  I«tin 
poets  of  the  Christian  era,  the  letters  of  the  younjnr 
Pliny,  the  poems  of  Fontanus,  Sannassard's  Aroaoiaj. 
Quintilian,  Valerius  Hajdmus,  and  the  Adagia  or 
Jiirasmns  were  printed,  either  in  fint  edilionB,  or  with 
a  beauty  of  fype  and  paper  never  readied  bcobre,  be- 
tween the  years  1495  and  1514.  For  these  Italian  and 
Latin  editions  Aldo  had  the  elc«aot  type  struck  which 
bears  his  name.  It  is  sud  to  nave  been  copied  from 
PeUurch'a  handwriting,  and  was  cast  under  the  direc- 
tion of  Francesco  da  Bologna,  who  has  been  identified 
by  Panizzi  with  Franoia  the  punter. 

Aldo's  enthusiasm  for  Greisk  literature  was  not  ooor 
fined  to  the  printing-room.  He  burned  with  a  humai^ 
ist's  enUiusiosm  for  the  books  he  printed ;  and  we  may 
well  pause  astomshed  at^his  indusby,  when  we  reman- 
ber  what  a  task  it  was  in  that  age  to  prepare  texts  ef 
antboTB  80  numenms  and  so  Twnininous  from  M8S» 
Whatever  the  students  of  this  eentmy  mi^  think  of 
Aide's  scholarship,  they  must  allow  that  only  vast 
erudition  and  diorough  familiarity  with  the  Greeic 
language  oould  have  enabled  him  to  accomplish  what 
he  dioT  In  his  own  days  Aldo's  learning  won  the 
hearty  acknowledgment  of  ripe  scholars.  Ms  fellow 
workers  he  was  uniformly  generous,  free  from  jealonay, 
and  prodigal  of  praise.  His  stores  of  HSS.  were  as 
open  to  the  learned  as  his  printed  books  were  liberally 
given  to  the  publia  While  aiming  at  that  exoellenoe 
of  tvpography  whioh  renders  his  editions  Uie  treasures 
of  the  Dook-colleotOT,  he  strove  at  the  same  time  to 
make  than  dieap.  We  mts  pa^kaps  nragUy  estimate 
the  enrrent  price  tiS  his  poem  series  of  Gieek,  Latin, 
and  Italian  dasmcs,  begun  in  1601,  at  ^i.  per  ^nHxam 
of  our  present  mon^.  The  five  vdumes  the 
Aristotle  cost  about  £8.  ffis  jneat  undertiddng  was 
cairied  on  under  continual  dimcnilties,  ansiog  from 
strikes  amon^  his  workmen,  the  piracies  of  rivals,  sod 
the  interruptions  of  war.  When  he  died,  bequeathing 
Greek  literature  as  an  inalienable  possesnon  to  the 
world,  he  was  a  poor  man.  In  order  to  promote  Greek 
studies,  Aldo  founded  an  academy  of  Hellenists  in 
1500  under  the  titie  of  the  New  Academy.  Its  ruka 
wen  written  in  Qredc  Its  members  wen  oblioed  to 
speak  Greek.  Their  names  were  Helleoised,  and 
and  their  offioial  tijks  were  Greek.  Hie  Uc^pbieB 
of  all  the  fiunous  men  who  were  enrolled  in  this  academy 
must  be  sought  in  the  pa^  of  Didot's  Aide  Manvee. 
It  is  enouffh  here  to  moitaon  that  Uiey  included  Bras- 
mas  and  toe  English  linacre. 

In  1499  Aldo  married  Maria,  daughter  of  Andrea 
Torresano  of  Asola.  Andrea  had  already  bou^t  the 
press  established  by  Nicholas  Jenson  at  Vwiioe. 
Therefore  Aide's  marriage  combined  two  impwtant 
publishing  firms.  Henceforth  the  names  Aldus  and 
Asolanns  were  associated  on  the  title  pages  of  the  Al- 
dine pnUicatimis;  wd  after  Aldo's  dMth  in  1S15, 
Andrea  and  his  two  sons  carried  on  the  hnaiDess  during 
the  minority  of  Aide's  ehitdien.  The  devioe  of  dw 
dolphin  ana  the  anchor,  and  the  motto  fe^ima  Zsn^ 
which  indicated  quickness  comlnned  with  finnnasR  is 
die  execurioo  of  a  gteat  scheme,  wen  new  wbdff 
^Mmdoned  bv  the  Aldines  until  the  eziHxation  of  their 
firm  in  the  tnird  generation. 

IL  Paulus  IMuunrnns  (1512-1574).  By  his  mar- 
riage with  Maria  Torresaao,  Aldo  had  three  sons,  the 
youngest  of  whom,  Paolo^  was  bom  in  151  '1.  He  hsd 
the  misfortane  to  lose  his  father  at  the  age  of  twa 
AAer  this  event  his  grandfather  and  two  undee.  the 
three  Asokni,  carriecTon  the  Aldine  press,  while  Paob 
prosecuted  his  eariy  studies  with  nnranittin^  indnsby 
at  Venioa  ,  Excessive  application  hurt  hu_  health, 
which  remained  weak  dunng  the  rest  of  lua  life.  At 
the  age  of  twenty-one  he  had  acquired  a  solid  rwutfr- 
tion  tor  sdiolarship  and  leamibg.  In  15S3  Paolo 
undotook  the  eonduol  of  his  fiuher's  bunnsM.  whish 
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liad  latteriy  been  iniioh  ncKleoted  hy  hu  nndeo.  In 
the  intemgnom  between  Aldo's  deftth  ud  Fw^'s 
•DooeBaion  71614-33)  the  Aaolani  oontinued  to  iame 
books,  the  met  oi  which  were  Latin  daasicB.  Bat, 
though  their  pnUioaticma  ooont  a  Urge  number  of  6rBt 
«ditions,  and  some  ue  mtka  of  considerable  magni- 
tade,  they  were  not  loovght  oat  wiUi  the  scholarly  per- 
fection at  whidi  AMo  umed.  The  Aaoboi  attempted 
to  {terform  the  wbt^e  duties  of  edilii^,  and  to  reserre 
all  its  houon  fat  dwrnsdvei,  dispensing  with  the  sei^ 
▼ioe  of  competent  eolkb(»ton.  The  result  was  ^lat 
soma  of  th^  editions,  eepeisaUy  th«r  .Aediylus  of 
1U8,  are  angularly  bad.  Paolo  determined  to  restore 
the  glories  of  the  house,  and  in  1540  he  separated  from 
bis  nndes.  The  field  of  Greek  literature  naTing  been 
well-aij[h  exhausted,  he  devoted  himself  tvinoijMlly  to 
the  Latm  olassios.  He  was  a  pasnonate  Oioeronian,  and 
perhaps  his  chief  oontribations  to  scholarship  are  the 
oorrecied  editaons  of  Oioero's  letters  and  orati9ns,  his 
own  ei»8tleB  in  a  CieeKouaa  style,  and  his  Latin  veruon 
of  Demoathenea  Throughout  his  life  he  combined  the 
occupations  of  a  stodent  and  a  printer,  winning  an  even 
higher  Celebris  in  the  former  field  tluui  his  &ther  had 
done.  Four  treatiBeB  from  his  pen  on  Roman  antic^ui- 
ties  deserre  to  be  commemorated  for  their  erudition 
no  loss  than  for  the  eleganoe  of  their  Latini^.  Several 
Italian  oitiea  contended  (or  the  posseasion  of  so 
rare  a  man ;  and  he  received  tempting  offers  from  the 
Spanish  court.  Yet  his  life  was  a  long  etrag^e  with 
pecuniary  difficulties.  To  prepare  oorreot  edibonB  of 
the  dassios,  and  to  print  them  in  a  splendid  atyk,  has 
always  beoi  a  ooatly  undertaking.  And,  though 
Paolo's  pnblicatwns  were  highly  esteemed,  their  sale 
was  alow.  In  1596  he  reoeiTea  tat  a  time  eztwnal  sup- 
port from  the  Yenetian  Academy,  founded  by  Federigo 
Badoaro.  But  Badoaro  MM  disgraeefoUv  in  1550, 
and  the  aeaden^  was  extinct  in  1662.  Meanwhile 
Vwolo  had  established  his  brother,  Antonio,  a  man  of 
good  parts  but  indifferent  oondoct,  in  a  printing  office 
and  book  shop  at  Bologna.  Antonio  died  in  1569r 
having  been  a  source  of  trouUe  and  expense  to  Paolo 
during  the  last  four  years  of  hia  life.  Other  pecu- 
niary embarrassmenta  arose  from  a  oontraot  for  supply- 
ing fish  to  Venice,  into  which  Paolo  had  somcT^iat 
strangely  entered  with  the  GovemmenL  In  1561 
Pope  Pius  rV.  invited  him  to  Borne,  offering  him  a 
yearly  stipend  of  600  ducats,  and  nndertaking  to  es- 
tablish and maintun hia  pros  there.  TheiHK^ on 
pubUoations  mm  to  be  mvided  between  nolo  TSar 
wnao  and  the  apostolio  camera.  Paolo  aooepted  the 
invitatim,  and  spent  tiie  larger  portion  of  his  life, 
under  three  papaaes,  with  varying  fortunes,  in  the 
dty  of  Rome.  Ill-health,  the  oommereial  interests  he 
had  left  behind  at  Venice,  and  the  coldness  shown  him 
by  Pope  Pius  V.,  induced  him  at  various  times  and 
for  several  reasons  to  leave  Rome.  But  of  these 
axrarsions  it  is  not  necessary  to  take  particular  notice. 
As  was  natural,  his  editions  after  hia  removal  to  Rome 
weie  moetJIy  Latin  woriu  of  thecJogy  and  BiUinl  or 
patristio  literature. 

Ftolo  married  his  wiftt  Caterina  Odoni,  in  1S46. 
She  Imught  him  three  sons  and  one  daughter.  His 
eldest  mm,  the  younger  Aldus,  succeeded  him  in  the 
management  of  the  Venetian  printing  house  when 
his  father  settled  at  Rome  in  1561.  ^uilo  had  never 
been  a  strong  man,  and  his  health  was  overtaxed  wit^ 
Btndiesand  oommeroial  worries.  Yet  he  lived  into  lids 
nxty-eecond  year,  and  died  at  Rome  in  1574. 

IIL  Ai.DDS  Manuttos,  Junior  (1547-1597).  The 
younger  Aldo,  bom  in  the  year  after  his  father  Paolo's 
mama^e.  cradled  in  scholarBhip,  and  suckled  as  it 
were  with  printer's  ink,  proved  what  is  called  an 
in&nt  prodigy.  When  ho  wss  nine  yean  old,  his 
name  was  puoed  upon  the  titie  page  m  the  feinous 
EUgaiiae  aeBa  Unffua  Tbwona  «  Latma.  What  his 
share  was  in  that  really  excellent  selection  cannot  be 
aioeitained ;  bat  it  is  hardly  possiUe  that  a  boy  uf  nine 
eoold  have  eominled  it  withoi^  assutanoeu   The  Hie- 


ffonxe  was  probaUy  a  hook  made  for  his  instruelion 
and  in  his  company  by  his  fother.  In  1561^  at  the  age 
of  fourteen,  he  produced  a  work  upon  Latin  spelling, 
called  Orthoffraphim  Ratio.  Boring  a  visit  to  his 
iather  at  Rome  in  the  next,  year,  he  was  able  to 
improve  this  treatise  by  the  study  of  inscriptions,  and 
in  1575  he  completed  nis  labors  in  the  same  field  by 
the  publioation  of  an  Epiiome  Orthographam. 
Wheuier  AMo  was  the  sole  composer  of  the  wraik  m 
spelling^  in  its  fini  edition,  may  be  doubted';  but  he 
apnropnated  the  subject  ukI  made  it  his  own.  Prob- 
ably his  greatest  servioe  to  schoUrship  is  this  analysis 
of  the  principles  of  orthography  in  Latin. 

Aldo  remained  at  Venice,  prosecuting  studies  in  lit- 
erature and  superintending  the  Aldine  press.  But  in 
these  4nys  of  earlv  manhood  he  was  not  satisfied  with 
the  career  of  soholarBl^p  and  bnuness.  At  one  time 
he  hankered  after  the  more  worldly  honors  of  the  law, 
at  jyaotfaer  he  built  a  country  house  at  Asola,  perplex- 
ing hia  &tber,  who  had  ^ven  him  too  easy  mdepen- 
denoe,  with  the  humors  <»  his  age.  A  marriage  came 
to  make  these  matters  steaight.  The  Giunta  fiunily 
had  been  steadily  rinng  in  the  world  as  printers,  in 
proportion  as  the  Aldi  declined  through-  want  of  oon- 
oentration  upon  commerce.  In  1672  Aldo  took  for 
hia  wife  Franoesoa  Lnorezia,  daughter  of  Bartolpm- 
meo  Giunta,  and  great-grandchild  of  the  first  Giunta, 
who  founded  the  famous  printing  house  in  Venice. 
This  was  an  alliance  whidi  augured  well  for  the  intnn. 
<^  the  Aldines,  especially  as  the  young  husband,  in 
the  midst  of  distractions,  had  reoenUy  tound  time  to 
put^h  a  new  revised  edition  of  Velleius  Patennlui^ 
Two  yean  later  the  death  of  his  frither  at  Rome 
plaoed-Aldo  at  the  head  of  the  firm.  Li  concert  with 
his  new  nlatives,  the  Giunta,  he  now  edited  an  exten- 
nve  collection  of  Italian  letteara,  and  in  1576  he 
appeared  again  b^ra  the  publio  as  a  critic  witii  his 
oammetttaryiipontlie.ilf«Poe(i£aof Horace.  Printing, 
in  this  case,  as  in  the  case  of  his  iather,  went  hand 
in  hand  with  original  authorship.  About  the  same 
time,  that  is  to  say,  about  the  year  1576,  he  was  ap- 
pointed profossor  of  literature  to  the  Cauoelleria  at 
Venice.  _  The  Aldine  press  continued  through  this 
period  to  issue  booksj  but  none  of  signal  merit;  and 
in  1685  Aldo  determmed  to  quit  his  native  city  for 
Bologna,  where  he  occupied  the  duur  of  eloquence 
for  a  few  months.  In  1687  he  left  Bologna  for  IMsa, 
and  thera^  in  his  quality  professor,  he  made  the 
enrions  mistake  of  printing  Alberti's  comedy  PMh- 
doxiut  as  a  work  of  the  cusaio  Lepidus.  Sixtua  V. 
draw  him  in  1588  from  Tuscany  to  Rome;  and  at 
Rome  he  hoped  to  make  a  permanent  settiement  as 
lecture.  But  his  public  lessons  were  ill-attended, 
and  he  soon  fell  back  upon  his  old  vocation  of  pub- 
lisher under  the  patronage  of  a  new  pope,  Clement 
VnL  In  the  tenth  year  of  his  reudenoe  at  Rome, 
that  is,  in  1697,  he  died,  leaving  children,  but  none 
who  cared  or  had  capadty  to  carty  on  the  Aldine  press. 
Aldo  himsd^  though  a  preooeioas  studenL  a  achohv 
of  no  mean  ability,  and  a  publi^er  of  some  distinction, 
was  the  least  remarkable  of  the  three  men  whogave 
books  to  the  public  under  the  old  Aldine  ensign.  Tunes 
had  changed  in  Italy  uuce  Aldo  the  elder  conceived  the 
great  idea  of  reaping  for  the  press  the  harvest  of 
Greek  literature.  And  his  posterity  had  changed 
with  the  times  for  the  worse.  This  does  not  of  neces- 
sity mean  that  we  should  adopt  Scaliger's  critique  of 
the  younger  Aldo  without  reservation.  Scaliger  called 
him  *' a  poverty-stricken  talent,  slow  in  operation: 
his  woik  IS  very  common-place ;  he  aped  his  father. 
What  is  true  in  this  remark  lies  partly  in  the  fact  t^ 
scholarship  in  Aldo'a  days  had  flown  b^ond  tiie^ps, 
where  a  new  growth  of  audition,  on  a  bans  differsat 
from  that  of  the  Italian  Renaissance,  had  begun. 

Buioaud's  ^umIw  de  fftipriwtHjJw  AUm,  PniM,  18H, 
and  IMdot't  Aide  Matnut,  Paris,  U7S,  contain  all  neeeMSir 
infiffiiiatiOD  z^arding  the  Uvea  <tf  the  Manntll  and  thoor 
pnbUaatioiia.  (J.A.&) 
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HANZONI— HAP. 


MANZONI,  Alsssandoo  Fbanoxsoo  Tommabo 
Amozno  (178&-1873),  founder  of  die  romantic  Bohool 
in  Italian  uteratnre,  was  bom  at  Milui,  Haroli  7,  1785. 
Bon  Pifltao,  his  &ther,  then  about  fift^,  represented  an 
old  &mily  settled  nearXeoco,  but  originally  feudal  lords 
of  Barzio,  in  Iha  Valsaasina,  vhere  the  memory  of 
th«r  Tioleooe  is  still  perpetuated  in  a  local  proverb, 
eompariuK  it  to  that  the  mountain  torrenL  The 
poet  s  nuitemal  grandfather,  Cesare  Beccaria,  was  a 
vell-knovn  author,  and  his  mother  Qiulia  a  woman 
q{  some  literary  auUty.  Manzoni's  idtellect  was  slow 
in  maturing,  and  at  the  various  oolle^  where  his 
school  di^  were  passed  he  ranked  among  the  dunces. 
At  ^Eleen,  however,  he  developed  a  passion  for  poetry, 
and  wrote  two  aonneta  of  considerable  merits  On  the 
death  of  his  father  in  1805,  he  .joined  his  mother  at 
Auteuil,  and  spent  two  veais  there,  mixing  in  the  lit- 
erary set  of  the  so-oallea  '^idealoguea,"  philosophers 
of  the  I8th  ceDtiuv  school,  amooewhom  he  made  many 
friends,  notaUy  GlaudanunieL  ^liere  too  he  imlHbea 
die  n^iiatiTe  creed  of  Volturianism,  and  onl^  after 
his  marriage,  and  under  the  influence  of  his  wife,  did 
be  exchaujra  it  for  th^  fervent  Catholicism  wnich 
Moored  his  later  life.  In  1806-7,  while  at  Auteuil,  he 
fiist  appeared  before  the  public  as  a  poet  with  two 
pieoes,  one  entitled  (^nio,  in  the  olassioal  style,  of 
which  he  became  later  Uie  most  oonspiouous  adver- 
sary, the  other  an  elegy  in  blank  verse,  on  the  death 
of  OouDt  Carlo  Imbonati,  from  whom,  through  his 
mother,  he  inherited  considerable  proper^i  including 
the  villa  of  BmangliOi  thenoeforward  his  principal 
readenoe. 

Hanioni's  marriage  in  1808  to  Heniiette  Blondel, 
daoj^ter  of  a  Q«nevese  banker,  proved  a  most  happy 
one^  and  he  led  for  many  years  a  retired  domestic  rife, 
divided  between  literatura  and  Uie  picturesque  hus- 
band^ of  Lombard?.  His  intellectual  enenj  at  this 
period  was  devoted  to  ^e  oomposition  or  the  /nm 
Saa%  a  series  of  sacred  lyrics,  and  a  treatise  on  Catho- 
lic morality,  forming  a  task  undertaken  under  relig- 
ious guidance,  in  reparation  for  his  eariy  lapee  from 
f^th.  In  1818  he  had  to  sell  his  paternal  inheritance, 
as  his  affaiia  had  njue  to  ruin  in  the  hands  of  a  dis- 
honest agent  The  Deautifiil  villa  H  Ghdeotto,  where 
he  had  spent  his  childish  yean  amid  the  scenery  he 
afterwards  immortalised,  then  passed  &om  his  buds, 
to  his  great  r^;ret  His  oharaoteriatiogenerosi^  was 
shown  oa  this  oocsuon  in  his  dealings  with  his  pea- 
■sntSj  who  on  settling  their  aooounts  were  found 
heavily  indebted  to  him.  ,  He  not  onlv  oanoelled  on 
the  spot  t^e  record  of  all  sums  owing  to  nim,  but  bade 
them  keep  for  themselves  the  whole  of  the  ooming 
maize  harvest 

In  1819  Manzoni  published  his  first  tragedy,  H 
Conte  di  Carmagnota,  which,  boldly  violating  all 
classical  conventionalisms,  exmted  a  lively  eontrovoB^. 
It  was  severelv  criticised  in  the  Quarterh/  Reoiew,  in 
an  article  to  wnich  Goethe  replied  in  its  defence.  "  one 

Senius,"  as  Count  de  Gubematis remarks,  "having 
ivinea  the  other."  The  death  of  Napoleon  in  1821 
insinred  Manzoni's  pow«iftil  stansas  M  Cmque  Maggio, 
the  most  popular  lyrio  in  the  Italian  language. 

The  pofitioal  events  of  that  year,  and  the  imprison- 
ment of  many  of  His  Mendsj  weighed  much  on  Man- 
loni's  mind,  and  the  histonoal  studies  in  which  he 
sought  distraction  during  his  subsequent  retirement  at 
Brusnglioj  snnested  his  great  ^  work.  Round  the 
episode  of  the^Tiommafo,  historically  identified  with 
BeromiUno  Visconti,  I  Brometti  Spoti  began  to  grow 
into  shape,  and  was  completed  in  September,  1822. 
The  work  when  published,  after  revision  by  friends  in 
1825-27,  at  the  rate  of  a  volume  a  year,  at  once  rused 
its  author  to  the  first  rank  of  literary  fame.  In  the 
interim  of  its  oomposition  in  1822,  Manzoni  published 
his  second  tngedy  Addchi^  tuminx  on  the  overthrow 
Igr  Chariemi^e  of  the  Lombafd  donunation  in  Italy, 
»d  oontaintng  many  vdled  Canons  to  the 
Austrian  rule. 


With  these  wo^  Manioni's  litoaiy  oaner 

practically  dosed.   The  end  of  the  poet's  hmg  lift  

saddened  by  domestic  sorrows.  Inie  loss  his  wife 
in  1833  was  followed  by  that  of  several  of  his  ehikWi, 
and  of  his  mother,  to  whom  he  was  fondly  attadied. 
lo  1837  he  married  his  second  wife,  Tweaa  Boni, 
widow  is$  Count  Stamps,  wh<nn  he  also  survived,  while 
of  nine  children  bom  to  him  in  lus  two  marriages,  all 
but  two  preceded  him  to  the  ^ve.  The  de^  of  his 
eldest  son.  Pier  Luigi,  on  April  28,  1873,  wis  the  final 
blow  which  hastened  his  end ;  he  fell  ill  immediatdy, 
and  died  of  cerebral  meningitis,  B(ay  22,  aged  eighty- 
eight  His  country  mourned  him  with  almost  royal 
mp,  and  his  remains,  after  lying  in  state  for  soma 
ys,  were  followed  to  the  cemetery  of  Milan  by  a  vast 
oort^,  including  the  roval  princes  and  all  the  greai 
offious  of  state.  But  nis  noblest  monument  ww 
Verdi's  lUqmtmt  espeoally  writtso  to  honor  his 
memory. 

Haoionl's  position  in  Htentnre  is  nnlqao;  for,  while  tba 
romantic  HenaiBBance  produced  in  other  ootmtriea  a  galaxT' 
of  geains,  in  Italy  it  remained  embodied  In  him  alxm^ 
since  none  of  bia  diaciplea  came  near  enough  to  bo  elasMd 
with  bim.  Scott  declared  I  Prommm  Spoti  tbe  flneat  noval 
eTer  written ;  and,  If  we  take  ai  oar  fltaodard  loAtneaa 
of  aim  combined  witb  Ingenious  limplit^^  of  ityle^  and 
Titianeaqne  power  of  obuacter  painting  xeUered  by  an 
ondensaxreut  of  subtle  irony  girtng  point  to  every  trivial 
incident,  we  need  ecaroely  dispute  hia  verdict.  It  oecnplea 
tiie  nme  place  in  Italian  as  Don  Qiiuwto  in  Spaniah  litem- 
tore,  oTerthadowlng  in  fiuliion  tbe  whole  fleld 

of  Bubseqaent  Action.  Mansonl's  pOBfay  cannot  be  elsssad  ao 
high,  and,  despite  its  nervoos  dutlcni  and  epigraaunatia 
Intenfllty  of  thought,  it  li  ae  a  great  master  of  Italian  pnaa 
that  he  will  go  down  to  poetexitr. 

Of  private  obancter,  HeoBoni  ftuniahee  an  almoak 

Kditw  instanoe  of  a  poet  whoae  Ufb  oont^ns  no  note  wf 
diacord  with  the  loftiest  itandard  preaented  hii  woAm. 
Tb.6  highest  genlng,  dlaeipUned  by  itill  higher  mozal  self- 
control,  prodnoed  in  him  tbe  rare  ipeetaole  of  a  perfiect 
eqnUibriom  of  foroes  in  a  powerftil  mind.  Hia  presanoa 
was  impreaalTa,  and  bia  speech,  though  xetarded  by  ft 
■light  impediment,  ao  tall  of  wiadom  that  Tommaseo  d»> 
clared  ha  had  learned  more  from  bia  conveiaation  than  from 
ell  the  books  be  had  ever  read.  At  tbe  aame  time  be  had  that 
exquisite  courtesy  in  listening  wliioh  gave  to  those  who 
addresaed  him  the  aenae  of  having  apoken  wall.  No  man 
ever  attained  to  greater  honor  from  bia  contemporariea,  or 
aongbt  It  lesB,  and  few  have  Joined  such  rare  iatellectoal 
gifta  to  so  much  gracious  humility  of  mind  and  mum  en. 
Hia  warmth  of  affisctiou,  tendemeaa  of  ajrmpathr,  and 
nnlvenal  banevolanea  endeared  him  to  bia  nieDos  sal 
fbllow-eitiaeiis,  while  by  bis  countrymen  at  large  be  waa 
revered  as  the  sage  and  patriarob  of  Italian  letten. 

In  addition  to  tbe  works  already  named,  he  wrote  £• 
StorU  della  CUomm  Infmm*,  anda  small  treatise  on  the  Ital- 
ian language.  /iVoMMWi  ^an,  laboriooalr  reviaed  by  tha 
author  In  accordance  with  the  Tnscan  Idiom,  has  gona 
through  US  Italian,  10  French,  IT.Genoaa,  and  10  English 
editions. 

Blograpblcalaketohea  of  Hajuonl  have  been  reeantlypoUIdiad 
let  Oeme  Oantft  (1SS2),  Benedetto  Filna,  OluUo  Oanano,  Anfalo 
de  Onbematls,  Antonio  Stoppasi  (his  earijrrean).  and  othen. 
Borne  of  his  letten  heve  been  publlabed  bj  01oTuml8Jbim.exMl 
a  work  entltted,  Oommmio  Borieo  w  /  AvawMl  AMat  by  Oaaaia 
Canto.  See  alaotfae  eai^  on  "Auulal'In  SaWaAnrnAr; 
Mb  Obalaiiparafai,  fiA.  Iv. 

MAOBIBS.  See  Nzw  ZuLAND. 

MAP.  1.  Firtt  Eatayt  in  Map-makmg,—AB  Moh 
man  stands  in  the  centre  of  his  horizon  and  the  por- 
tion of  the  earth's  surface  which  lies  within  his  tsom 

vision  hss  the  appearance  of  a  disk,  ^e  whole  wond 
was  in  ancient  times  conceived  as  a  disk  surroonded 
by  the  sea.  It  was  consequently  not  uncommon  for  a 
people  to  imagine— as  was  the  esse  we  know  with  the 
Chinese,  the  Hindus,  the  Chaldseans,  the  Jews,  the 
the  Arabs,  and  even  the  andeot  Penmsns — that  it 
occupied  toe  middle  part  of  the  worid.  I'lie  wider  a 
peome's  range  of  vision,  the  wider  was  the  disk  of  tha 
mmd  represented.  A  drcular  sorfiuie  is  thoa  tha 
rimidflBt  finrm  ftnr  a  mappa  mumdi  or  map  <^  ^ 
world ;  and  it  ia  met  with  both  in  anUquity  and  in  Um 
Middle  Ages.  The  extent  of  the  circle  of  viaoa 
depends  among  the  nnaviUied  peoples  on  thormr  of 
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fife.  Wandaing  tribes  haye  seen  nuoe  the  woiid 
than  settled  tribes;  and  bun  ten,  fishers,  and  seamen 
nke  the  wideat  txmxmooB.  Among  fhem  eonse- 
«[tient]y  we  find  the  beginniDgB  of  map-making ;  and 
Eskimo,  Indians,  and  rolynejBuns,  for  example,  diow 
in  this  matter  agtoDiBhing  qui<^flM  of  approhenuon, 
while  among  the  settled  Negro  tribes,  on  the  other 
hand,  there  are  no  maps.  A  map  drawn  by  an 
Eskimo  womaa  eoabled  Sir  Edward  Party  to  disoorer 
Fury  and  Hecla  Sinut:  M'Clintook  during  his  en> 
deavom  to  dear  up  Uie  nto  of  the  Rrankltn  expedition 
repeatedly  got  the  Eskimo  to  draw  ooast-nups  of  the 
Aiotio lands;  and  many  similar instanees  are  giTen  ty 
Andree,  "Be^nningSf^Caztography,"  ^obuM,  zxxl 
pp.  24-27,  37-43. 

Turning  to  <avilized  peoples,  it  is  among  the  Egyp- 
tians that  we  find  the  earliest  reoorded  examples 
of  oartographio  represontoUoD.  ,  ApoUonios  of  Rhodes 
'  (bom  230  B.O.)  reports  in  his  ArgoTwmtiea  (iv.  279) 
that  the  Egyptiana  of  Colchis,  a  colony  dating  from 
the  time  or  Ramses  n.{?),  had  preserved  as  heir- 
looms  certain  wooden  tablets  (ic&p^nc}  on  which  land 
and  sea,  roads  and  highnyys,  were  aooorately  indi- 
eated;  EnstathiuB,  in  nis  oommentary  on  Dionyuns 
PeriegeteB)  mentions  that  Seeostris  ihe  Egyptian  lung 
oauaed  ronte-maps  to  be  prepared ;  and  Strabo  also  re- 
fers to  oertutt  old  maiw  in  the  libraiy  of  Eratoethenes 
in  which  Meroe  and  toe  south  end  of  the  peninsula  of 
India  were  placed  on  the  same  parallel  of  latitude. 
These  statements  have  been  confirmed  by  the  actual 
diaooveiy  of  such  maps  and  plans  on  old  Egyptian 
papyrus-rolls.  Birch  has,  for  instance,  identified  a 
drawing  on  a  papyrus  in  the  Turin  Museum  as 
the  topomphioal  map  of  a  gold-mining  district  in 
Nul»a.  The  perspective  in  thu  case  is  very  childish : 
in  (Oder  to  show  that  the  road  loads  between  two 
mountuD-ohains,  the  mountains  on  one  ude  of  the 
road  are  inverted  (oomp.  Lepsius,  Oi^ndatbftteJi,  pi. 
zxii.).  This  map  is  one  thonsand  years  older  than 
that  of  Anaximander,  who  was  considered  by  the 
Greeks  as  the  inventor  of  cartography.  On  another 
dieet  appears  a  representation  of  the  victorious  re- 
turn of  Sethos  L  (1443-1392  B.a)  from  Asia,  showing 
the  road  &om  Pelosium  by  Leontopohs  to  Heroopo- 
lis,  I^e  Tlmsah  with  fish  in  it,  tiie  canal  from  the 
NUe  with  erooodiles,  and  at  Heroopolis  a  bridge  over 
the  oanaL  Similar  ptctuie-maps  were  discovered  by 
L^rard  in  Assyria  (Iftnevek  and  Babylon,  p.  231  s?., 
1867).  The  andent  Baljylonians  have  also  the  high 
distinetioa  of  having  divided  space  and  time  in  a  way 
that  allowed  snentinc  measurement  to  be  made  after 
thestUlODStomarymethod.  It  was  they  who  originated 
the  division  of  the  ecliptic  into  twelve  okdb  and  later 
into  360  degraes;  ana  the  divimon  of  the  oirde  into 
S60  d^prees  wiUi  60  nunutes  to  the  degree  and  60 
•Mcmds  to  the  minute,  as  well  as  the  corresponding 
division  of  the  hour,  was  the  outcome  of  their  seza- 
geriiul  system  of  enumeration.  This  method  of 
division  was  introduced  amon^  the  Greeks  by  Hip- 
parohns  (150  B.O.),  and  ohtamed  general  eurrency 
through  the  geographer  Ptolemy  (ISO  A.D.).  By 
this  means  were  provided  the  elements  neeessary  for 
the  astronomioal  determination  of  geographieal  posi- 
tion. Among  the  Egyptians  ud  UaHmmiua  map- 
mdhdng  remained  in  its  first  inftntaue  itue;  its 
•oientiflo  development  was  reddved  at  the  hands  of  the 
Greeks. 

2.  Deedopmtnto/Map-makmffamonff  the  Greek*. — 
In  Homo-  the  "aroumfluent  ocean"  represents  the 
korison  which  bounds  the  disk  of  the  world;  the 
■dentifio  treatment  of  geography  and  map-mskinx  has 
its  origin  among  the  lonio  Greeks  of  Asia  Minor. 
Ananmander,  a  pupil  of  Thales  (about  560  B.O.), 
aketohed  the  first  map  (ytoypafatbf  vfvof )  uid  was  the 
first  who  sought  to  determine  the  compass  of  the  earth 
(the  worid-duk)  and  the  sea.  As  the  Ghreeks  nadually 
•attended  their  jouimys  as  fiur  as  India  in  the  Bast  and 
the  Atlantio  in  the  West,  the  ooaviction  gained  ground 


that  the  worid-dii^  could  not  be  hounded  by  a  regulw 
droular  outJineu  About  one  hundred  years  aftsf 
Anaximander,  DemooriOls  of  Abdera  ventiued  to 
draw  a  new  map  on  the  basis  of  his  own  observation* 
(for  in  his  extensive  wanderings  he  had  been  as  fi»  •• 
Persia  and  perhaps  even  India) ;  and  in  opposition  to 
the  droular  form  of  the  lonians  he  gave  the  woiid  an 
oblong  shape,  and  taught  that  from  east  to  west  it  was 
half  as  bug  again  as  mm  north  to  south.  Although 
after  the  time  of  Ariatotie  the  tabidar  or  flatniurfiu* 
theory  (tf  the  figure  of  the  earth  was  eipdled  bgr  tbs 
spherical  or  g^oe  thetny,  the  portion  of  the  earth's  Bni>> 
face  which  was  really  known  retained  the  same  oblong 
shape  which  it  had  with  Democritus ;  and  henoe  wo 
still  spei^  of  longitude  and  latitude,  that  is,  lencth 
and  breadth.  It  was  on  this  basis  also  that  um 
far-travdled  Heoatseus  of  Hiletus,  who  wrote  hio 
Tvc  irtpUtOot  between  520  and  5O0  B.O.,  drew  up 
his  map ;  for  the  representation  of  the  world  oti 
a  brasen  tablet,  which  was  shown  by  AriMago- 
ras,  tyrant  of  Miletus,  to  King  Gleomenes  of 
Sparttu  was  probably  nothing  else  than  the  world- 
map  01  HecatsBus.  The  first  application  of  astronomy 
to  geography  was  made  by  the  famous  AxGtio  naviga- 
tor Pytheas  of  Marsdlles,  about  326  B.O. ;  it  is  mm 
him  that  we  obtain  the  first  observation  of  latitudoi 
and,  what  is  some  importance,  this  is  for  Marseilkflb 
His  voyage  to  the  extreme  North  (Thnle)  was  under- 
taken pajtly  for  the  purpose  of  satis&ing_himself  m 
renrd  to  the  %ure  and  sise  of  the  earth,  ^ioaaarchus 
oiMessana  in  Sidly,  a  pupil  of  AristoUe's  (310  B.O.), 
made  the  first  approach  to  a  projection.  He  divided 
the  inhabited  (t.e.,  the  known)  world,  which  he  reck- 
oned to  be  one  and  a  half  times  as  long  as  it  wan 
broad,  into  a  northern  and  a  southern  half  by  means  of 
what  he  conndered  a  straight  line  drawn  from  the  pil- 
lars of  Hercules,  through  Sidly,  Ute  PeloponnesnSi 
Caria,  Lyda,  Pamphylia,  Cilida,  and  aorosB  the  Tsn- 
rus  to  the  Imaus  (Himalaya).  He  thus  drew  the  first 
paralld  of  latitude,  and  upon  this  basis  he  |»epared 
maps  whidi  were  to  be  publicly  exhibited  in  a  hall 
(Agathem.,  |  5;  Stnbo,  p.  105).  The  name  itA- 
i>pdyua  r^r  oIjun>/iiv9f,  partition  of  die  inhabited 
wond,  was  given  to  the  base-line.  For  the  next  ma- 
terial improvement  we  are  indebted  to  the  famous  as- 
tronomer and  geographer  Eratostiienes  of  Cyrene,  the 
keeper  of  the  Alexandrian  library  (276-196  b.o.  ).  H« 
was  the  first  to  make  a  rational  geodetic  measurement 
for  the  purpose  of  determining  the  use  of  the  earth, 
and  he  ooUeoted  in  his  rnnpofiKd  the  wholegeogni^ 
osl  learning  of  his  time.  This  work  has  unfortunatelj 
been  lost,  but  from  the  numerous  fiagments  that  have 
been  preserved  espedally  1^  Stmbo,  it  is  posdble  to 
form  an  idea  of  this  the  first  vystematio  geography. 
Starting  with  the  spherical  form  and  the  rise  of  the 
world,  It  gave  a  description  of  the  o'uujvfitvri.  discussed 
the  spaoe  relations  of  the  world-island,  and  estimated  its 
extent  in  lon^tude  and  latituda  On  the  basis  of  the 
diaphragm  of  Diesearchus,  the  course  of  which  was 
more  predsely  indicated,  a  series  of  seven  parallels 
and  as  many  meridians  eutting  the  diaphragm  at  ri^ht 
angles  were  drawn,  and  by  Uiis  means  the  inhaluted 
world  was  divided  to  the  north  and  the  south  of  the 
diaphragm  into  s  oerttun  number  of  regular  divisions 
to  which  the  name  of  sphragidia  or  seals  was  giveo. 
Then  follows  a  description  of  the  countries  in  the  sev- 
eral "  seals,"  b^Kinning  with  India.  In  this  arrange- 
ment we  may  recognize  the  first  attempt  to  oonstrnot  a 
network  or  system  of  degrees.  As  numerous  data  in 
regard  to  distanoes  ^were  already  at  hb  oommand, 
Eratosthenes  greatly  unproved  on  the  old  maps  in  the 
matter  of  correctness ;  but,  as  the  number  of  astronom- 
ical determinations  of  latitude  was  still  small,  and  the 
intervals  between  the  parallels  and  the  meridians  were 
unequal  and  conditioned  by  the  available  data  in  ro- 
gara  to  diatanoe,  his  network  of  lines  was  far  from  be- 
ing an  exact  mathematical  qrstem.  Hipparohus  of 
Nunsa  in  Kthynis,  the  greatest  astionmner  of  tiks 
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utoent  world  (about  ISO  B.a),  oonseqnently  r^eoted 
the  geography  of  Eratosthenea  becaiue  it  only  par- 
tially uulized  the  abundant  resources  provided  by  the 
high  development  of  oontemporory  ma^ematios  and 
•stvonomy.  loetead  of  the  uncertain  estimates  of 
distance  and  diraoUon  furnished  by  tzaTeUers,  onJy 
•atronomical  detormiiiations  of  latitude  and  longitadie 
■hould,  he  maintained,  have  been  employed.  He  does 
not  appear,  honnver,  to  have  himself  written 
a  geography  or  construoted  a  map.  About 
the  same  time  Crates  of  Mallus  made  the  fint 
cdobe.  On  this  he  ext^ded  the  Atkutio 
Ocean  southward  to  the  south  pole,  placed  a 
eoTTesponding  ocean  on  the  other  hemisphere,  and,  in 
the  belief  that  the  tonid  zone  could  be  oooupied  noth- 
ing but  water,  ran  on  Oceanic  belt  along  the  line  of  the 
equator  (fig.  1).^  In  the  four  segmenta  thus  produced 
he  let  four  semunzoular  land  areas,  only  one  of  which 
was  known  to  the  anaent  world.  This  systematic 
figure  maintained  its  place  down  into  the  Middle  Ages, 
OS  appears  from  the  omamentataon  of  the  globe  that 
forms  part  of  the  indgnia  of  royalty. 

M  annus  of  Tyre  (about  150  A.D.)  was  the  first  who 
soaght  to  gjve  effect  to  the  demand  made  by  Hippar- 
ohus  for  a  trustworthy  representation  of  the  countries 
of  the  world.  His  work  unfortunately  has  been  lost ; 
and  we  know  of  its  existence  only  from  his  successor 
Glandius  Ptolemy.  Without  Marinus,  however, 
Ptolemy's  work  would  have  been  impossible  j  and 
neither  of  them  was  able  reidly  to  carry  out  Hippar- 
ehus's  idea  of  determining  the  latatude  and  longitude 
for  every  i^aoe:  for  onervationa  of  latitude  were 
known  only  for  Marseilles,  Syene,  Alexandria,  Rhodes, 
uid  perhaps  a  few  other  places,  and  all  other  positions 
were  obtained  by  reducing  distutoes  to  ^legrees.  The 
determination  of  longitudes  was  even  more  difficult. 
Ptolemy  pooessed  omy  the  contemporary  observation 
of  the  lunar  eclipse  in  Arbela  and  Carthage  of  the  year 
831  B.O.,  from  which  he  calculated  a  difTcronce  of 
meridian  of  45°  lO'  instetid  of  34"  2^.  The  longer  axis 
of  the  Mediterraneaa  was  oonsequently  a  third  too 
great,  62  degrees  of  the  meridian  beine  assumed  in- 
stead of  41 1,  uid&om  this  there  resulted  an  exaggera- 
tion of  all  the  Medttenoneau  oountries,  whicn  was 
oorrected  only  hy  the  oompass-maps  of  the  laterMiddle 
Ages.  Ptolemy,  however  (avuling  himself  of  the 
Btereograi>hio  projectioo  devued  by  Hippuchus),  cor- 
rected an  important  blunder  which  Mannus  had  com- 
mitted through  neglecting  to  take  account  of  the 
ephnioity  of  the  earth  and  constructing  a  rectangular 
systfHD  of  degrees.  like  Marinus,  he  counted  his 
meridians  from  the  Canaries  (the  Fortunate  Islands). 
No  maps  appear  to  have  been  drawn  by  Ptolemy  him- 
self: those  to  be  found  in  the  oldest  editions  of  his 
won  are  by  Agathodaemon  (a  mathematician  of  the 
6th  (?)  oentory  after  Christ),  thoutdi  accurately  Iwsed, 
it  is  true,  on  Ptolemy's  data.  The  oldest  MS.  of 
Ptolemy  is  that  found  in  ^e  Vatopedi  monastery  of 
Mount  Athtw,  and  published  Iqr  Victor  Langlois  in 
1867  along  with  careiul  reprodnodons  (^Uie  maps.  It 
dates  from  the  12th  or  13th  century.  Bewdes  the  ex*- 
oggeration  of  the  Mediterranean,  the  greatest  blimdera 
of  Ptolemy  are  the  following: — the  European  conti- 
nent between  the  Black  Sea  and  the  Baltic  is  too  nar- 
row ;  India  is  not  represented  as  a  peninsula ;  Ceylon 
(Taprobane)  is  made  much  too  laive ;  and  the  Indian 
Ocean  is  bounded  by  lands  towaras  the  south  (I^ate 
VII. ).    But  in  spite  of  all  this  the  scientifie  method 

Jarsued  in  the  representadon  was  perfectly  correct, 
t  was  not  till  the  Renaissance  that  a  return  was  made 
to  the  rational  treatment  of  cartography  inaugurated 
bj  Ptolemy :  and  he  then  became  the  teadm  the 
modern  world. 

3.  Map-making  among  the  Romant, — ^The  Romans 
eontributed  nothing  to  the  development  of  the  scien- 
tific method  of  the  Greeks,  and  did  not  apply  astron- 
omy to  the  purposes  of  cartography.  They  valued 
maps  oooording  to  dieir  iMaotictu  imli^  as  impkanents 


of  political  administration ;  and  they  aooordingly  at- 
tached most  importance  to  the  route-map,  from  whtoh 
th^  could  learn  the  roads,  the  stations,  and  the  (tis- 
tanoes.  If  we  may  judge  by  the  few  examples  which 
have  been  preserved,  these  sketohes  may,  distortions 
apart,  be  compared  with  our  tMlway  iiuw*  Cicero 
and  Seneoa  mention  cenerol  and  topt^raphioal  nm. 
In  their  time  the  military  routes  were  already  diriosd 
into  stages,  furnished  with  milestones,  and  conse- 
quently measured.  During  the  reign  of  Augustus  a 
survey  of  the  whole  Rmnan  empiro  was  oomed  out. 
The  routes  were  maiked  on  parchment  roUs  for  the 
purposes  of  military  and  civil  administration.  A  map 
of  the  world 'was  punted  in  a  portico  at  Rome;  a 
map  of  Italy  was  to  be  seen  in  the  temple  of  Td- 
lus.  Particulariy  celebrated  was  A^ppa's  map. 
Pliny  must  pbun^  have  been  in  possession  of  maps  to 
kdep  himseu  right  in  regard  to  the  great  number  of 
names  which  he  records.  A  map  of  the  Roman  em- 
pire was  drawn  up  nnder  DomUiuL  The  empenos  of 
the  2d,  3d,  and  4th  centuries  oansed  maps  to  be  odd* 
Bt^cted  and  punted  on  the  walls  of  pnblio  bniUI- 
ings  in  the  aties  of  Gkul,  ss  for  example  in  Augusto- 
dunum  (Antun) ;  but  of  this  class  unfortunately  ukw 
has  been  presrared.  The  only  Roman  map,  indeed, 
of  the  imperial  epoch  which  has  come  down  to  us  is 
the  Tabula  I^utmgeriana,  which  takes  its  modem 
name  from  Conrad  Peutinger  of  Augsburg,  who  pos- 
sessed it  in  the  16th  oentiuy.  It  is  now  preserved  in 
the  Imperial  library  of  Vienna.  Its  origin  as  a  map 
goes  back  at  least  to  the  3d  century  of  the  Christian 
era, — to  the  time,  that  is,  of  Alexander  Sevems;  hot 
the  actual  copy  is  not  older  than  the  13th  century.  It 
conmsts  of  tirelve  foUo  sheets  of  parohment,  wbidi 
originally  formed  one  long  strip.  It  has  been  puUished 
by  Scheyb  (1753)  and  Mannert  (I834)fand  in  excellent 
facfflmile  l^Deqardins  (1869,  eta  ).  That  the  original 
of  this  remarkable  map  was  of  a  drcular  shape  has  been 
salia&otoiily  proved,  the  pattern  followed  being  that 
of  the  map  of  the  worid  in  the  portico  of  the  Campus 
Agripps9,  which  for  centuries  rotained  the  rank  of  a 
model.  Probably,  however,  such  an  orbts  pictvM  was 
not  exactly  round,  but  rather  ovaL  In  its  oonstnio- 
tion  effect  was  also  given  to  the  opinion  corrent  fitu 
the  time  of  Herodatus  thst  the  extent  of  the  inhaUted 
worid  was  greater  from  east  to  west  than  from  north  to 
soutL  From  this  it  is  dear  that  the  Romans  had  not 
advanced  beyond  the  earlio-  Greek  oonceptiont  and 
were  ignorant  of  the  astronomioo-mothematioal  mrthod 
inaugurated  by  Hipparohus. 

4.  Map-making  in  the  Middle  Agtst. — ^Tbe  schdastM 
Middle  Ages  confined  themsdves  to  imitation  of  the 
Roman  orbet.  Fulness  of  detail,  moreover,  was  ^rada- 
al^  lost,  meagreness  and  crudity  appearing  m  its 
place.  Gartof^phy  in  fact  fell  back  to  a  second  child- 
hood. Fanatical  ex^nents  of  the  orthodox  fiuth,  like 
I^iotantius,  looked  with  disdidn  on  all  sdentifio  culture. 
Geogn^hical  questions  were  of  no  interest  to  him 
because  he  regarded  them  as  mere  matters  of  opinion. 
Astronomy  was  a  piece  of  fantastic  folly,  the  knowled^ 
of  distant  lands  mere  learned  lumber.  "  Quae  beati- 
tudo,"  heexolums,  "critmihi  propontasisderounde 
NiluB  oriatur  vel  quicquid  de  coeto  phynd  delirant?" 
As  this  narrow  conception  of  things  became  on  the 
whole  the  dominant  one,  geography  ^d  map-making 
practieallv  ceased  to  exist.  Tne  docbnne  of  the  niher^ 
icity  of  tne  earth  was  placed  under  the  ban  of  the 
diuroh,  and  people  went  back  to  the  Homeric  idea  of 
a  disk  surrounded  bv  t|ie  ocean.  Isidore  Seville  (q6. 
636)  taught:  "  Orbis  a  rotandiCate  anmli  diotos  quia 
sicut  rota  est.  Undique  enim  Ooeanos  arenmflnens 
^us  in  drottlo  amint  nnes.  IHvisus  est  autem  tri&rie ; 
e  quibus  una  para  A«a,  altera  Europoj  ttttia  Afiioa, 
qua  et  Idbya  nuncupatur."  Isidore  is  a  master  of 
raise  etTmou^cal  in^rences.  Deriving  rohmdnfas 
fVt>m  rofa,  a  Meel,  he  declares  that  consequently  the 
earth  has  the  appearance  of  a  wheel  Henoe  the  name 
wheel-maps  has  been  given  to  all  those  maps  of  dM 
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earner  Middle  Af  es.  The  three-fold  diTinai  vludi  he 
pvee  of  the  worid-diBk  kept  ita  ground  for  oentories, 
and  the  figure  of  the  earth  out  on  the  mismUeipiiae 
Bhowu  inflg.  2,  It  was  only  Uie  Qnek  &thN8  that 
the  doctrine  of  the  earth's  ■pherid^  oantiniied  to  be 
taught ;  and,  at  the  knowleoge  of  Qieek  rapidly  died 
out  in  westenr  Burope,  the  fountain  dried  up  from 
which  a  better  Buenoomijsht  have  been  derived.  Many 
minor  modifioaiionB  were  mtroduoed  into  the  mmp  of  the 
worid,  bat  the  flmdamental  type  nmained  aa  gmn  in 
Jig.  2.  Jemaalem  lay  in  the  eentn.  ^ra^ae  in  the 
CKtieme  east.  GleTer  ailista  gate  uh  to  the  diao  of 

Oriene. 


Ocxddens. 


the  worid  tnneted  pioturea  oi  towns— Jooaalon, 
Tngr,  Bahvlim,  Rome,  etc.,  and  drew  Adaiki  and  Bre 
in  tae  midat  of  a  Paradise  which  was  defended  by  a 
ftnoe  of  thorns  or  of  flames,  and,  b«ng  considered  the 
Ughest  place  in  l^e  world,  was  always  inlxodaoed  at 
the  top  (a  (he  map  t  The  pootuns  of  Jerusalem  and 
I^iadise  serred  to  fix  the  other  points.  How  king 
this  coQcepti<Hi  remained  in  rogue  appears  from  the  fret 
that  in  1422  Leonardo  Dati,  m  a  poem  on  the  sphere 

JDeOa  Spera),  wrote,  **A  Twithm  an  0  «hows  the 
iedgn,"  (Vn  T  denire  a  uno  0  mo$trail  duegno), 
thus  e.  In  Uiis  w»  the  irkfAe  snenoe  of  oaitonajjhy 
sank  back  below  tae  lerd  attained  fay  the  Itmian 
Chieeks. 

&  i£^Hnafcuv  amoM  As  Jra&iaiii:~ThefiiB(d»' 
Tflilopnient  of  geographical  soioioe  among  the  Arabs  took 
^aes  at  Bagndad  about  772  A.D.,  in  the  rngn  of  the 
ealijA  Hansi&r,  and  under  the  infiaenoe  of  an  Indian 
astKHKoner  and  mathematidan ;  and,  not  long  after 
the  works  of  Euclid,  Archimedes,  Anstotle,  and  Ptol- 
emy were  tnnalatod  into  Arabic,  by  orders  of  the  odiph 
Hamda  (81^33),  a  d^^  was  measured  in  Mesopo- 
tanua  in  the  plain  of  Sii^ar,  and  a  system  of  the  world 
(Basm  el-ard)  was  constructed  by  his  librarian  Moham- 
med ben  Muaa  of  Khiva  (Aloharesmins),  in  which 
every  i^«e  was  to  be  determined  by  longitude  and 
latatade  in  Uie  style  of  Ptolemy.  But  the  emenoe  split 
Qp  only  too  soon  into  a  pnustaeal  and  a  theorettod 
(astronomical)  seodon— the  one  treating  geography 
UtinStyi)  aa  the  doctrine  of  routes  and  provinces, 
ue  otbsr  as  the  doctrine  of  Utitudes  and  longitudes. 
Airtnnomy  contented  itself  with  the  astronomical  de- 
temdnataon  of  the  position  of  plaoee  without  drawing 
maps  or  exerting  any  influence  on  their  prqjeotion ; 
travellers  and  topognphers  on  the  other  hand  did  not 
trouble  themselves  about  astronomy,  but  like  Istakhri 
(e.  7d0)  or  Itm  Hankal  (c.  750)  added  maps  to  their 
deaoriptions  whicn  were  destitute  of  any  nstem  of 
degrees,  and  betrayed  by  the  roughness  of  their  out- 
fines  the  clumsiness  of  the  draughtsman.  Ultinutely, 
fikelKmishki  (1^),  th^leftuMthematioal  geography 
oomidetely  out  of  thdr  woriu,  Ibn  Han^  having 
already  oeolared  that  mathematical '  diviritm  only 


brought  oonfbri(m  into  geomphV'  OnlyEdifBrsmapf 
engraved  for  King  Roger  XL  of  Sicily  upon  a  rilver 
pli^  (IIM),  fonns  an  ezoepdon;  but,  as  it  was  not 
drawn  aocording  to  the  Ptolemaic  prcyeotion,  but 
simply  indicated  the  seven  climates,  it  was  after  all 
but  an  unsuoceesful  oopy  of  Ptolemy. 

6.  Nautical  Ma^.— The  nautiod  (loxodromio  or 
compass)  maps,  which  made  their  first  appearance  in 
Italy  in  the  1 3th  oentun,  indicate  a  gratifying  improve- 
mrat  in  cartography  after  a  long  pmod  of  stagnation. 
These  maps  were  oonstructed  with  the  aia  of  the 
compass,  and  toc^  the  name  of  oompass-miqjs  be- 
cause tAiey  are  covered  with  the  figure  of  a  com- 
pass from  which  numerous  strught  hues  radiate  out 
m  all  directions  over  the  sheet  The  fact  that  the 
magnet  turns  towards  Uie  north  ia  first  mentioned  in 
1187.  Flavio  Gic^a  of  Amalfi  was  perhaps  the  first  to 
make  a  mariner's  compass  and  to  teaoh  seamen  the 
use  of  that  important  instrument  The  Italians  di- 
vided Uie  comiwsa  into  eight  parts  (venti),  assigning 
45"  to  each— Tramontane  (N.),  Greco  (N.ll),  Levaate 
(EA  Siroooo  (S.EA  Ostio  (S.),  Libecdo  or  Garbino 
(8.  W.),  Ponente  (W.),  Maestro  (N.W,).  Every  divi- 
sion had  four  quarters  (qnarte  di  vento),  each  of  Hi 
(bgreee.  The  maps  were  produced  as  foUowa.  Tha 
courses  of  individual  ships  were  first  of  all  inserted  as 
straight  lines,  calculated  according  to  the  distances 
traversed,  from  partionUr  portik  aa  Genoa  or  Venice, 
to  other  ports,  and  when  a  good  supply  of  such  m»- 
terial  had  been  oollected  and  a  series  of  diagonals 
drawn  in  aooordanoe  therewith,  the  most  important 
points  on  (he  coastand  in  the  islands  were  fixed.  The 
unes  by  vhibh  the  meridians  were  cut  at  tha  same 
ani^e  were  called  loodromes ;  they  gsve  a  ewreot  in- 
dication wh«a  they  out  the  true  astronomical  moi^ani 
a  false  one  when  wey  out  the  magnetie  meridian.  On 
(he  Italian  charts  Uie  loxodromee  were  dnwn  as 
.fftraigbt  lines.  The  nnmraons  nuUi  of  the  compass 
shown  on  (he  maps  enabled  (he  seaman  to.&id  th« 
direction  which  he  had  to  take  to  nach  mM  goaL. 
Hence  the  Utle  loxodromic  maps. 

Charts  on  which  the  degrees  were  marked  became 
neoesaaiy  only  when  navigation  extended  to  the  ocean ; 
they  were  introduced  by  the  Portuguese,  probably  at 
the  sugcestion  of  Prince  Henry  the  Navigi^.  Ther 
are  "plane  diart«"  with  lines  of  longitMa  and  lab- 
tode. 

The  iddflst  toxodnnnio  oharti  whioli  have  been  pieeai  wd 
oome  from  Pisa,  Genoa,  and  Vmlee.  The  eorUest,  the  lo- 
callfld  Fisut  chirt,  beloon  probably  to  the  middle  of  the 
13th  eentary,  and  al7e«d7  comimaee  the  whole  Ueditei-. 
isneao.  As  thii  xepresBntatloD  of  the  whole  moat  of  neees- 
dty  have  been  pieeeded  by  nureyi  of  the  Hveral  prntiona, 
the  beginning  of  the  ohut  may  be  placed  at  least  as  tax 
back  sa the  Snt  partof  the  13Ui  oentory.  Next  in  point 
of  age  comes  (2)  the  Lnzw>  Atlas  in  Oenoa  aboat  tha  year 
1300,  in  the  possession  of  the  Oavaliere  Tomas  LnxMO, 
Then  follow  (3)  Petms  YeBoonte,  1311,  in  the  nattoial 
archives  at  Floienoe,  including  the  esstem  M edltensnean 
(Prtnti  Veaamt*  Jmmnfaat  itta  carta  amm  d«*  JPCOCZP), 
see  llg.  3;  (4)  Harino  Sanndo,  a  map  of  the  world  represent. 
Ing  the  Mediterranean  ud  the  Atlantlo  coasts  as  &r  as 
Flanders,  probably  dr»wn  between  1312  and  13S1— seTsnl 
ocmiea  in  Bome  (the  Vatican),  Venice,  and  Bnissels ;  (6)  sa 
atlas  of  Fetros  Veaoonte's  aboot  1318  (in  Venice,  In  eight 
sheets;  la  Milan,  ten  sheets) ;  (9)  Perrluai  Vesconte,  1327, 
in  Uie  Laarentian  Libtary  at  Florence;  (7)  Joannes  da 
Oarignano,  between  1306  and  1333,  in  the  aichlTes  el 
Floienoe  (iVoftito*  Joatmm  nelor  aanetillareide  purtu  Jamim 
SM/floU)  /  (8)  a  m»p  of  134S  in  the  OsstlUan  tongney  in  the  • 
National  Library  at  Paris ;  (9)  the  Hedioean  txSaa  of  1361 
in  the  lAorentiwi  Llbrair  at  Florence,  eight  sheets,  whldh 
representa  also  the  Csspian  Sea,  and,  remarkable  enongh, 
the  whole  of  Africa;  (10)  Plslguii,  1367,  in  the  National 
Library  st  Parma,  a  map  of  the  world  which  extends  as 
as  Persia,  with  uDmeroiu  entries  not  only  on  the  eoasta  hnt 
also  in  the  interior ;  (11)  an  atlas  of  Pisigani,  of  date  1363, 
nine  sheets  in  folio.  In  tha  Ambrosian  Library  in  Uilan, 
etanuising  the  Hedlterranesn  and  the  Ocean  as  fiu  as  Jnt- 
UaA  {ILCCCLXXin  a  dU  Vm  di  mgiu  fnmMttAo  pi^aM 
saiWsws  ia  rwlaris  iM^);  (IS)  the  tmata  Ostaiontaa 
m^of  tha  world  of  1871^  In  flmr  sheets^  in  the  National 
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libruyU  PuU:  (18)  kmi^bj  GnUl.  Boleri«  <tf  lUonsk, 
1386,  In  thfl  pafalio  arohiTes  In  Floience:  and  (14)  »tlM  bj 
•ome  ukBown  band,  four  ihMti  folio,  in  tb«  Biblioteca 
ifardwM  ■>  Vanlce. 

8«Tflnl  of  ttwM  Itallw  m^M  give  ladabltaUe  erUflnoo 
fha4  H  «u1r  u  tfas  14tih  eentarr  the  Axone  end  Cenerlei 
had  been  duoovend,  at  well  ai  the  ooeet  of  AAioa  ai  f!u  at 
ba^d  Gape  Bqjador.  Wltb  the  middle  of  the  eentnrj  the 
eoeat  mapa  developed  Into  maift  of  eonntriai  irlth  tnde 
lontoa,  pictoTial  flgaree,  and  nnmerow  Jnaoriptlou. 
prewrred  from  the  16th  eentarj  are  «tlll  more  noiDeroiu:— 
OS)  a  map  br  the  Venetian  Nloolao,  of  date  1406,  In 
muia;  (16)  Heda  de  Villa  deatea,  1413,  In  the  National 
GaQeqrat  Paiii;  (17)ft  mw^  of  the  world  of  1417,  In  the 
SMooMl  Libiuy  at  FtoreDoe:  (18)  FraneMoo  de  Cennii, 
1421,  In  the  Hoseo  Oorrer  at  Venioe ;  (19)  a  map  of  14S4  at 
Weimar ;  (20)  atUwea  by  Olaoomo  de  Oiraldi,  1436-43,  in 
Yenlee  and  Milan;  (21)  Oabrlel  de  ValMoqoik  14S4,from 
Ibjoiea;  (22)  Fiancetoo  Beooario^  three  man*,  m  the  Brit- 
Jah  Knaeom;  (23)  two  mnebyBattlstaBeooarfo  InHnnlch 
<142e)  and  Parma  (1435) :  (24)  Andrea  Blanco,  1436,  an  atlaa 
^  tea  iheeta,  where  for  the  fliot  time  the  mediieval  olrcnlar 
mu^  axe  aeeompaaled  by  the  Ptolemaic  mue,  in  tiie  Blbllo- 
^aoalbndanaatTenlee:  alaeanq^tf  144^dmn•tLan- 
4Unl,n<^rina•  AmbronanLlbrai7at]Illaii(^wirMjHaMp 


oaM(t»«palf<Ni«/n(aMr«,14«S);  anan  olUf- 
ticalmapoftheworidln  the  MtQ  Palaee  at  Flerenoe;,  of 
Oenoeaeorigia,  and  of  date  1447;  (86)  Hannibal  da  KadUi 
144IMn  the  AmbiwUa  Llbi» ;  ^  ft  GUaloBiaa  of 
the  world,  of  1450  (t),  In  the  Rafional  Ubta^  at  netnee: 
f28)  OloTanni  Leara<k  two  mapa  of  the  world,  of  date  1448 
(in  the  muaeam  at  VloenM)  and  1468  (the  pnmer^ef 
OoBial-Miietal  von  PUat  at  Yeniea) ;  (S2)  Fn  Kavo,  a 
ftmooimw  of  the  world  from  1467-66  in  the  Blbliotaea 
Marelftftft  at  Venice ;  (30)aratleao  BonlneaM  of  AaeoDa,  a 
diliaent  eartocrapher,  twentr-flve  vetr  eareftaUr  exeented 
worn  dating  fkua  between  1460  and  1482 ;  moat  of  tiuia 
are  In  Italr,  ddefly  at  Venice  two  in  Patia,  one  at  XnnId^ 
andonewiaostdatelBtlMBiMah  Xiiaeun;  (81)  Aadiea 
BeninoaML  aoD  of  the  preeedlng,  three  Joam  fit  1478  (Oo- 
neva)  and  1490  (AnoMia  and  Bome);  (32)  Bartolonee 
Fareto,  a  map  of  the  wtwld,  of  14B6,  at  Bome*  (38) 
GiOTgio  Gtoransl,  1484  (Fuma);  (84)  Ooont  Barte> 
Kanna  Fredotioa  of  Aaoona,  1487  (Wtftaibfittal). 

In  the  beginning  of  tiie  UBth  eentaxr,  (86)  Alberto  Char 
tlno,  aboat  16<n,-3,  waa  the  flnt  in  Italy  to  draw  a  m^  re- 

Jreeenting  portima  of  America,  Cbrto  da  aaefaara  mt  to 
dU  mimammtt  Irevot*  in  la  wurU  delto  £»di»,  In  the  iUmiy 
at  Hodena.  (88)  nie  Hagipolo  HmdUt,  funooi  te  Ui  oai^ 
tographjr,  floanined  In  Genoa  iMtweeB  ISll  aad  184&  Tl» 


/  FlQ.  S.— Ohait  of  the  Ifodttecranaab  (P.  VeMMUe,  mi). 


eonte  Maggiolo,  the  founder  of  the  fkmlly,  is  known  to  have 
produced  nineteen  atla'iea  between  1611  and  1587.  A 
07  Giacomo  Uaggiolo,  of  date  166%  lain  the  Britlih  HnseDm. 
(37)  Battlata  Agneae  labored  betwooi  15S7  and  1664  In  Ven- 
ue, and  the  thirteen  atlaaea  he  has  left  behind  him  are 
pleeei  of  fine  artiatic  work  adorned  with  channing  mioia- 
iuei.  Two  of  theoe  atiaaea,  of  the  date  1627  and  168^ 
•re  in  the  Brltiah  Uoaenm. 

'  In  the  16th  oentory  and  the  beginning  of  the  18th  ^an- 
4ah,  Fortogaeae,  Greek,  and  Frencn  cartographen  appear  aa 
«oimpetitoia  with  the  Italian,  Cbtalonlan,  and  Balearic 
ATWls.  We  name  only  the  moit  Important.  JaandelaCMat 
a  Baaqae,and  a  oompanion  of  Colambai,  draw  in  IBOOamap 
■of  the  world  in  which  fin  the  flnt  time  the  hitherto 
diieoTaxed  ooaatB  and  iilanda  of  Amertoa  wan  tartrodnoed. 
A  map  of  the  world  by  Garelft  da  Tozezo^  1G8I^  la  piMi  md 


at  Turin ;  and  two  general  mapa,  the  one  dating  1627 
(probably  by  Fernando  Oolon,  son  of  Oolnmboi)  and  th» 
other  1888  (by  Di^  Blbero).  eziit  at  Weimar.  BuIiiiim 
1668  and  1589,  Diego  Homem  prodneed  atmial  beaotlfkd 
atbuea;  of  these  four  are  in  Italy,  and  one,  ofdatolSS^at 
Dresden,  Among  the  French  world-maps  a  ipaoiBl  place  la 
dne  to  thatdtawn  up  by  order  ot  Eiw  Henry  IL  It  la 
published  by  Jomari  to  his  Jfiw— wiiS  U  giognpliiB. 

Aa  ^  aa  Italian  navigation  extsuded,  and  eqiwoiaUy 
within  the  limits  of  the  luditerranean,  a  very  correct  rep- 
resentation of  the  coasts  and  of  the  eontoaie  of  the  sevenl 
oooutrtes  waa  seeored  at  an  early  date.  The  totsrlw  ctf  tlw 
oowitrlea,  on  the  other  hftod,  remitoed  eoaltaaad  and  Inez- 
aet.  Theae  deCocts  ware  flnt  n^Ued  to  the  IBtheent 
when  zeeonxie  was  agato  had  to  the  contaibntlona  of  ■■ 
Qraeki,  and  sapaeialv  ot  Ptolemy. 
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Bofto  pnwMding  to  dlacaH  this  mw  deTfil4^«nt,  it  nur 
be  u  well  to  mention  the  Turioni  tuuaea  bj  which  the  lepre- 
WDtktioiu  of  the  eaith'i  mifMe  hare  been  deilgnsted. 
Th^  Greeki  employed  the  exprcaiion  (piotoze),  the 
BoauHU  In  like  mMtner  eald  tabuJa.  The  word  mi^  owne 
Into  QM  in  the  middle  agM,  the  xuune  mappammmdi,  Moppe- 
■mmU  ("worId-n»|^a"J,  ^Ting  tbaA  mapa  were  origi- 
MtUy  Minted  oa  aoth.  In  Engltoh  mMp  Li  ft^lied  only  to 
•  iMM-mMip,  the  aee-nuq^  being  known  m  *  ohint.  TheBo- 
muioe  Iftu^uigee  had  the  expnasiooa  diMgno,  ^vra,  pitUura, 
vadrvm.  When  the  loxodzonuo  nwpe  came  into  existence, 
nand-booki  with  ■ailing  directiona  wen  written  to  aooom- 
nuT  tiwm,  henoe  tlw  titlea  "aaUing  directlooa,"  "sea* 
DOHa,"  portDlani  {by  wblch  word  actual  mapa  were  aftar- 
wiida  meant),  or  cartas  da  maxear.  The  Latin  woid  dtarta 
dgniflea  orlgmally  a  letter,  a  written  docoment ;  and  in 
like  manner  the  Portngncae  and  Spanish  form  caria.  Bat 

eaiir  as  the  14th  oentnrj  this  expression  was  (as  appears 
from  the  Inseripdon  qnoted  under  No.  3  above)  used  to 
diskngniah  a  sea-map.  In  the  same  sense  Paolo  Tosoanelli 
giraks  of  bis  carta,  whi<di  he  sent  to  the  king  of  Portagal. 
^t  the  exiffesslon  did  not  become  general  till  the  16th 
oentniy ;  in  151S  we  find  It  in  Oermanr  in  a  Btraabnrg 
•dition  of  Ptolemy  (Oarta  Portngalensinm),  in  1624 

in  Spain  (in  the  Junta  of  Bad^os),  in  1682  in  England 
(Michael  Lock). 

7.  ThtReewdof  i%t>2any.— This  inodooed  in  the 
15th  oentniT  a  rerolatioD  in  the  ooQBtruotion  of  mapB, 
and  laid  the  fonndatioaB  of  modem  caitoeraphy. 
Ptolem^B  great  wo^  agun  became  generally  well 
known  in  weeteni  Europe  only  after  it  was  traiulated 
into  lAtin  by  Jaoobos  Augelua  de  Soarparia  in  1409 ; 
and  this  vemon  was  first  printed  in  1475  at  Vioenza 
without  maps.  The  first  edition  with  maps  (to  wit,  a 
map  of  the  worid^  ten  mapa  of  SluTope,  four  of  Africa, 
and  tmlve  of  Aata)  appeared  at  Rome  in  1478.  After- 
wuds  there  weie  editions  at  B(^ogna  (1482).  Uha 
(1482,  hrNiodaiisDoiiia  with  five  modem  mapa),  Ulm 
(I486),  TtoDM  (1490,  1607,  and  1508,  the  hut  with 
wren  modem  mm,  among  which  the  famous  map  of 
the  worid  1^  Jon.  Rujnch),  Stiasbo^  (1513,  with 
fbrtj-Beren  maps) :  and  m  thecotuse  of  the  sameoen- 
tuzy  twenty-fiTO  other  editions  might  be  mentioned  at 
SttaBboiK,  Basel,  L^ons,  Colore,  Venioe,  and  Paiis. 
From  this  lomc  series,  which  if  prolonged  to  the  begin- 
ning of  the  Thirty  Years'  War  would  be  further  in- 
creased five,  it  is  erident  that  Ptolemy  was  the 
■xeat  master  of  the  modem  time.  At  first  maps  were 
drawn  aooordioig  to  Ptolemy's  determinatiott  of  geo- 
graphical poution ;  but,  in  proportim  as  the  study  of 
mathematics,  astronomy,  and  oosmo^phy  enatedthe 
intwest  of  men  of  eultoie,  opportomtiee  were  afforded 
of  ooneoting  Ptolemy's  astronomical  posiUon,  espe- 
cially in  the OBSeofoentnlandnorthero Europe,  where 
the  range  of  the  ^^e&t  oosmogtaj>her'a  knowledge  had 
hardly  enabled  him  to  oollect  ori^al  material.  The 
new  arts  of  wood  and  ooiiper  engraving  supplied  tho 
means  for  a  rapid  diffusion  of  printed  maps.  The 
(ddeat  map  printed  from  a  wooden  block  (in  the  Na- 
tional Idbraiy  at  Paris),  dating  from  1460,  and  thus 
belonging  to  ihe  earliest  period  of  wood  ragtaving,  was 
prodocea  in  Gkrmanf  ,  and  represents  Qermany  and 
western  Europe.  It  is  considered  to  be  a  copy  &om 
an  old  Roman  map. 

After  the  foundations  of  trigonomMxy  had  been  laid 
Purbaoh.  Regiomontanus,  and  others,  attempts  of 
a  rather  mde  kind  were  made  in  the  beginning  of  the 
16th  oentnii^  to  execute  geographical  triangulations 
and  delineations.  The  towns  formed  the  central  points 
of  the  system,  thdr  direction  and  position  from  the 
poet  of  observation  being  fixed  as  procisely  as  posnUe, 
and  Uieir  distance  estimated  in  miles  aooording  to  the 
best  anilable  data  without  being  aconratelv  measured. 
It  was  oonsidered  sufficient  to  assign  in  this  way  the 
relative  positions  of  inhaUted  i^aoes,  and  the  re|ire- 
sentation  of  the  phyneal  relation  was  rety  saperftcial ; 
tbs  oonna  of  livers,  fbr  instune,  was  not  measnred, 
but  eairied  past  the  towns  on  thdr  banks  in  oonven- 
tional  lines. 

In  OMFtolemyof  ISU  we  alna^  And  three  (opographi- 
sal  maps,  vis.,  one  of  Switasrland,  one  of  the  dMnet  of 


the  niver  Uiine  from  B«ril  to  ICains  and  Lonalne,  and  a 
large  one  of  Orete,whlchithas  been  conjectured  was  taken 
frwi  a  Venetian  original.  The  nnmber  of  mapa  of  smallet 
districts  rapidly  increased.  In  1628  Aventlnus  drew  the 
duchy  of  Bavaria,  in  1638  Sebastian  of  Hotenhamtn  pro- 
dnoea  a  map  of  East  Franoonia.  Ifap  drawing  became  a 
&voxite  oocnpation  with  the  Germans.  Thebestgeographl- 
oal  survey  of  this  period  was  ChongrapUa  Ba»arim,  by  the 
Camons  Philip  ADianos  (twenty-four  sheets,  at  Ingolstad^ 
1668).  The  ntuober  of  cartographers  Increased  so  rapidly 
that  Abraham  Ortelios,  in  the  flist  edition  of  his  collection 
of  maps  {Theatnm  MmtU,  1570),  was  able  to  give  the  names 
of  ninety-three.  The  lint  attcnapts  to  Improve  and  to  in- 
crease the  m^hods  of  pnyectloa  known  to  the  Greeks  were 
made  by  Oermans,— namely,  Johann  Stoffler  (1462-163S), 
Johann  Werner  of  Nuremberg  (1468-168S),  Peter  Apiauos, 
(1496-1662).  Tho  last-mentioned  introduced  the  hvorite 
method  of  representing  both  hemispheres  together  in  an 
elliptical  form  with  lines  of  latitude.  Maps  of  the  world 
were  ooi^plled  by  Peter  Aplanos,  Oronoe  PinA  (1494-1666), 
Sebastian  Oabot  (1644).  Giacomo  Gastaldo  (1646-48),  OioT. 
Batt  Guicciardltti  (1&4B),  Giov.  Dwnin.  Hethoni  atVenla^ 
Heinrlch  Pontaans  of  Amhem  (1S0&,  a  mm  of  the  world 
In  the  ^pe  of  an  ianerial  eagle),  Gnlll.  Postel  at  Paris 
(1681),  etc 

8.  Mereator  and  hu  Sueeaton. — (Heiliard 
mer,  usually  called  Heroator  (bom  of  Oerman 
parents  at  Rapelmonde  in  Flandaa  in  1612), 
has  the  honorable  place  of  a  reformer  of '  oai^ 
tography.  We  msBess  his  map  of  Palestine 
(1637),  a  map  of  FUnders  (Louvain,  1540)  in  nine 
sheets,  phototypedio  1882,  a  globe  (1641),  and  the  first 
critical  map  of  Europe  (1564),  by  which  he  laid  the 
foundation  of  his  fame  as  the  first  oartograper  of  his 
age.  The  exolumve  use  of  Latin  letters  for  maps  in 
Germany  was  due  to  his  example.  EspeoiaUy  funous 
is  his  map  of  the  worid  (fig.  4)  dating  from  1560; 
"  Nova  et  auota  tnto  terns  desoriptio  ad  unm  navi- 
gantanm  emendate  aooommodata*  (one  oopy  in  the 
National  Idbrary  at  Paris).  Thismap  isdrawo  in  the 
projection  of  increasing  latitudes  with  tioes  of  latitude 
andparallel  meridians,  the  basis  of  which  was  famished 
by  Edward  Wright  in  1699  in  Certain  Error*  m  Naioi' 
goHon.  It  is  the  first  chart  on  which  true  rhumb  lines 
could  be  drawn  as  strught  lines.  By  1601  Hercator's 
projection  was  in  use  for  all  sea  charts.  In  1578  Mer- 
cator  dnw  up  maps  for  Ptolemy  exactly  in  accordanoe 
with  his  determinations;  and  these  were  followed  hj 
maps  of  Gormany,  the  Low  Countries,  and  Franca 
(1585),  and  of  Italy  (1690).  It  was  his  purpose  to 
prodnce  a  onnplete  oolleotion  of  new  msiiBi  to  wliiflii 
he  gave  the  name  bat  he  died  in  1594,  and  the 

publication  of  this  first  atlas  ( 1595)  was  left  to  his  son. 
The  title  took  Uie  place  of  the  designations  previonslr 
in  fashion — ITieatrwn  OHn$,  Speculum  Jmmdi,  eta 
The  second  ecUtion<tfUiejl(2(U  appeared  in  1602.  The 
later  editions  wen  issued  by  Jodoens  Hcmdius  in 
Amsterdsm. 

Before  Hercator  ooll«otionii  of  maps,  Inclnding  Tarloos 
countries,  and  independent  of  Ptolemy,  had  bmin  to  be 
publiahed.  Thus  Christoffel  Froschover  In  Zorioh  issued 
various  "  lAndtaSen  "  In  1668— a  map  of  the  world  (Univer- 
salia  Oosmographia,  in  the  shape  of  a  heut,  dated  MD  jcl.tl^ 
Europe,  Germanla,  Gallfa,  "die  gantae  Ejdgnoachafft^"  and 
eight  topographical  maps  of  Swiss  districts.  Of  much 
greater  importance  and  infloenee  was  the  oolleotion  pob- 
lished  by  Abraham  OrteUas of  Autweip  (UBT-M).  Tkukwm 
Orfrta  Terramm  (1670),  in  whloh  the  Inst  maps  from  all 
countries  were  re-«ngiaved.  "Hie  flnt  edition  with  a  I«tin 
text  contained  llf^-three  sheets ;  the  seventh  (1673)  had 
liity-nine  maps,  the  twelfth  (1679)  nine^*two.  Editl«iS 
appeared  with  the  text  in  German,  French,  Dnteh,  and 
after  1600  In  Engllah  and  Italiaai,  and  obt^ned  the  widest 
diffbsion.  Through  this  work  the  centre  of  cartogiashie 
activity  was  transferred  to  Holland.  There  too  labored  the 
successors  of  Heroator,  Jodooas  Hondlos  (1663-1611)  and  his 
son  Henrloos  Huidtns  (1689-1644).  Th^  IbmwsI 
folio  Tolnmea,  were  numbered  by  hnndreds.  To  the  school 
of  Hercator  belonged  also  Petrus  Plandns  and  Lucas  Jans< 
soon  Waghenaer  of  Eokhoysen  (Anrlgarios),  who  by  his 
Bfitf^ul  dor  ZBMoartU  (Leyden,  1683)  became  the  founder  of 
nautical  map-oc^ections.  In  1688  a  rgprodaotlMi  of  this 
atlas  ameared  In  Ltmdtm  as  the  first  "WacnHMr."  In  Mm 
beginnlog  of  the  ITtii  esntaiy  the  town  ofaiapgt  also  pro- 
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dnoed  ranwllnit  ehuta,— OalU.  Lowmv  (1601),  Jean  Da- 

Jmt  (16S6),  and  Jcui  Qoeimrd  (1S31)  being  at  work  then, 
boat  the  ume  time  another  fiunoas  cartographio  fkmil^ 
aroae  in  Holland.  William  Janai.  Blaen  (1571-1638)  and 
hia  eons  Jan  and  Oomelia  tnrned  oat  about  fooi  hundred 
maps  preriooa  to  1656.  WUUam  Blaea  was  in  1633  w* 
pointed  by  public  decree  cartographer  to  the  Statea-Oenenu : 
and  it  was  nia  dntr  to  examine  we  ihipa'  loss  and  lo  amend 
the  maps.  He  had  a  rival  in  the  person  of  Jan  Janaxoon 
(Jansoniua),  who,  working  with  the  material  Inherited  \ij 
him  firom  hia  &tiier-in-law  Jodocna  Hondins,  prodneed  a 
Dotch  atlas  in  six  Tolomea,  a  French  in  six  folios,  a  Oer- 
man  in  nine  folios,  and  a  Latin  in  two.  Cartography  be- 
came a  lacratlve  business,  but  the  sclentillo  value  of  the 
work  grew  lees  and  leas  in  the  hands  of  Nloolans  Vischw 
(Fisoator)  ftom  16S1  to  1670  and  his  son  of  the  same  name 
(eft.  1706),  Of  Friedrlehde  Witt  and  Us  mds,  and  of  Peter 
Behenck.  Thib  inflaenee  <tf  the  Dntdi  lohool,  wUeh  had 
pwrloos^  been  ao  great,  dla^peared  with  the  etoio  of  the 
17th  oentury. 

In  the  16th  centnrj  the  Italians  were  still  actiTe  oom- 
petiton  with  tho  QermanB  and  Dutch.  In  engraved  maps 
Venioe  held  a  specially  high  rank  up  to  1570,  tne  Piedmon- 


tese  Oiaoomo  Qaataldo  and  Paolo  Forhuif  of  Yarona  belag 
settled  there.  Their  publications  comprised  well-nl|^  all 
parts  of  the  earth.  The  progress  itf  discovery  ean  bo  followed 
on  their  genetal  [mUwenala)  and  tt^mgnvhleal  m^ia.  Gas- 
taldo'spwiod  of  activity  laybetween  1646aud  1669,  FVnia- 
nl's  between  1660 and  1570.  They  had  a  saecessor  in  Antonio 
Magini  (1666-1617)  of  Fadna,  who  In  hU  Am  i/eogr.  (oM^ 
pnUlahed  in  1696,  nve  greater  proolston  to  tho  determinik 
tionfe  of  position.  Giovanni  BattMa  Niedcal  (1610-70)  of 
8f  dly  issued  at  Rome  a  series  of  huge  maps  of  the  lusal- 
spheres  and  continents.  Among  the  French  mw-maken 
of  this  period  most  be  mentioned  Oronoe  Fin6(FinMu) 
firom  DaniOiini  (14M-1666),  who  published  in  1G31  hli 
Flmtitphmnmm  geograpUeum  in  tho  uiape  of  a  heart  aooord- 
Ing  to  the  pnOeotion  of  Apianos;  Jolivet  (about  1660); 
Gnillaame  Pastel  (150&-a},  who  in  1670  drew  a  new  m^ 
of  France ;  tiie  Frandaoan  Andi4  Thevet  (1609-80),  who  in 
1S75  edited  a  Onmagnpktt  wmhtntlU  (8  vols.  In  fbllo),  and 
flnaUy  Helchlor  T^vomlar,  a  pnpU  of  Ortellns  (eft.  16U), 
who  published  many  maps  of  Eoz^pean  countries.  In  &ig> 
land  there  appeared  in  1544  the  great  map  of  tiie  world  ^ 
Sebastian  Oabot.  The  first  modem  m»  of  England  wia 
prodnoed  by  Humphrey  Lhuyd  in  166B  {AmgHm  rsffai  isMs 
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and  Otroirpq)Ua  Oumhrim).  Ha  was  snooeeded  by  Chris- 
tt^har  Saxtoo,  who  travelled  tlutfUgh  dlfbreot  parts  of  the 
ooontiT  with  several  wigineen,  and  In  16'nt  gave  to  the 
world  his  British  atlas  <rf  thirty-six  sheets,  which  Philip 
Lea  afterwards  reduced  to  twelve  sheets.  John  Speed's 
athM  (Tktatrwm)  of  Great  Britain  was  pablished  at 
Amsterdam  in  1610  by  Jodocna  Hondina.  The  flist 
map  of  Bcsadinavia  {Sagnonm  ^gmloaiomsi  DewrjpHo) 
was  produced  In  1638  by  Olans  Magnus,  archbishop  of  Up- 
sala.  If  nch  more  aceorate  was  the  map  drawn  by  Adrian 
Vano  in  1613,  and  ennaved  by  Jodocna  Hondio^  but  the 
nat  xefonnor  fd  nozuMrn  eartograid^  was  Andezs  BuxC 
(BtmsQS,  1971-1646),  who  snrveyed  Hie  ■sveial  ports  of  the 
eoontry.  His  maps  were  afterwards  published  in  the  atlas 
af  the  brothers  Blaeu  between  1660  and  1660. 

nie  flist  new  map  of  Spain  and  the  first  of  Portugal  both 
npeared  In  the  same  year,  156^  the  fumer  being  dne  to 
i%dro  de  Kedlna.  Uie  utter  to  Fernando  AlvareaSeoco. 

Daring  all  this  period  then  prevailed  a  remarkable 
variety  in  the  determination  of  the  fltst  meridian.  WhUst 
the  Spanlarda  and  Pintngneee  redcoued  finm  the  line  of  de- 
marcation (370  league  weat  of  the  Verdal  sanctioned 
by  the  pt^e,  the  Protestant  Duteh,  Geimana,  and  English  at 
first  went  back  to  Ptolemy,  who  began  at  the  OutaHea. 
Uercator,  on  his  globe  of  *>he  year  1641,  chose  the  island 
FoHrtovontaia  in  the  Canaries  as  bis  starting-point,  but  he 


afterwatdi  adopted  Gorvo  In  tiie  Axons,  because  he  Uien 
Mpnaehed  the  tnia  Indioation  of  the  magnetle  noedlsb 
Fw  the  nmo  leaaon  OrteUos,  the  yoanger  Ifercator,  Jan< 
aonins,  and  at  first  also  William  BUeo  fixed  on  the  Isla 
del  Fuego  in  the  Gape  Verd  group.  Blaeu  afterwards  pro- 
posed the  Peak  of  TeneriffOraud  In  titis  he  was  IbQowed 
1^  ^1  Dntchmen.  In  tho  year  1634  BldieUea  emaoltad 
the  astronomen  Gassendl  (lS»»-ieS5)  and  Horin  (U8»- 
1666),  and  In  aooordance  with  thdr  dedsion  Lo|Ub  ZHL 
oommuded,  under  paoalty,  that  all  EVeneh  ships  should 
calcnlata  thdr  lonntndes  from  the  meridian  ot  Fem^ 
though  It  WW  not^  the  dose  of  the  ITth  eentuy  thata 
F^ch  expedition  detennlned  wilii  aoeoraey  tho  relatfSB 
of  the  position  of  Ferro  to  that  of  the  ofaaervatoiy  of  Paris. 
It  was  in  this  way  that  the  Ferro  meridian  obtained  almoal 
univenal  conew^  down  to  the  19th  oentnry.  As  In  this 
period  it  was  stul  waotically  impossible  to  lecnze  pndso 
deteiminationB  of  wwigitnde,  all  oarton^pUe  lepwsBato 
tioDB  wm  natazaUy  satdeot  to  oonsusantdo  diaUntksH^ 
eapeeially  In  oounteisa  oataido  of  Sunqpe. 

9.  Period  q/  TVonnieibn. — series  of  important  d» 
ooveiiea  and  mTeDtiom  in  mathematioBj  pKyaai,  and 
astronomy  having  provided  the  means  or  making  mnoh 
more  accurate  oMervations  and  oaloulatioiui,  thaiv  fiit- 
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lowed  u  a  matter  of  oonne  a  aubfltaiitia]  improTement 
in  cartography.  Of  chief  moment  were  the  inrention 
of  the  tSescope  ( 160G),  Galileo's  diaooveiy  of  Jupiter's 
moons  (1610)  and  Cassini's  oaloulaUon  of  their  periods 
of  rotation,  so  imporuuit  for  determinations  of  longi- 
tude (1660),  the  nrst  application  of  trigonometry  to 
geodesy  by  Snellius  (1615),  Pioard's  measurement  of  a 
degree  between  Paris  and  Amieos  (1669  and  1670), 
the  French  measurement  of  a  degree  between  Dunkirx 
and  Pcrpignan  by  Casmni  and  Lahire  (1683-1718), 
Hadley's  mirrorHsextaot  (1731 ;  aooording  to  Newton  a 
idua,  1699),  the  improTements  made  on  the  lunar 
tables  by  Tobias  Mayer  (1753),  and  John  Harrison's 
chronometer  ( 1 761 ).  In  this  way  there  set  in  a  period 
of  transition  in  cartography  which  lasted  till  some- 
where about  1750 ;  the  results  of  new  investigations 
and  measurements  were  gradually  turned  to  account, 
but,  while  here  and  there  traditional  blundeis  were 
corrected  and  expunged,  nothing  essentially  new  was 
as  yet  created. 

To  (fail  epoch  in  Qermaoy  belong  Johann  Baptist Homana, 
(1664-1731},  whose  elegantly  eagrsved  maps,  pabllthed  la 
Nnrembe^,  oontlDaed  to  have  a  wide  sale  after  his  deatii, 
Joliann  Haie  In  Korembarg  (ob.  1743),  and  the 

famoos  Tobias  Mayer  (17S3-86),  who  rablished  bi  Nurem- 
berg a  eritical  map  of  Germanj.  In  Franoe  emioence  was 
obtained  by  Nicolu  8anK>n  (1600-67)  of  AbbeTillei  who 
from  1927  worked  at  Paris  m  royal  geographer,  and  lamed 
mora  than  three  hundred  maps;  and  the  npatation  of  the 
hoDse  was  maintained  by  his  sons  Ificolu,  Adrien,  and 
OoilL  Sanson,  who  woAtA  along  with  Hubert  JaiUot  (1681- 
1717),  Piem  da  Val  (1619-83),  sad  Jean  Baptiste  Nolln 
(1609)  at  the  French  book  of  charts,  Neptumefranfou,  1698, 
in  which  for  the  first  time  the  new  astronomical  detennl- 
natltms  wera  turned  to  aooomit.  Oreater  critical  acumen 
was  shown  by  the  royal  geographer  Chiill.  de  I'lsle  (1675- 
17S8},  and  especlallyby  Uie  talented  Jean  Baptiste  Bonr- 
^gnon  d'Anville  (lw7-1782)and  his  younger  contemporary 
Philippe  Boachc  (1700-1773).  In  this  period  France  was 
fmeSv  primes  in  oartographio  achievements,  and  led  the 
way  (o  the  next  and  latest  epoch.  In  England  Dowet's 
AUoM  WIS  pnblished  at  the  oost  of  the  duke  of  Argyll,  and 
in  the  same  year  Aaron  Arrowsmlth  was  bom  (oft.  1828).  A 
beginning  of  geodetic  labor  wis  at  this  time  made  In  Sweden 
under  Charles  XI., — the  prooeedlnn  being  carried  on  first 
under  the  Baron  Karl  Grlepenhielm  (oft.  1684)  and  after- 
wards under  Connt  Dahlberg.  For  political  ressons,  how- 
ever, the  king  did  not  allow  the  pnluication  of  the  map  of 
Sweden ;  but,  the  French  ambundor  D'Avaox  having  in 
1704  got  poBMSslon  of  copies,  it  was  engraved  at  Paris  by 
De  I'file.  In  Italy  P.  Vincent  C3>rQnellI  (oft.  1718)  deserves 
to  be  mentioned. 

10.  The  Period  of  Triamffalaiicna  and  Geodetic 
Swroeyt. — Up  to  this  point  the  whole  art  of  map- 
making  had  been  treated  as  a  matter  of  private  specu- 
lation. It  was  Franoe  that  ^ve  the  first  example  of 
carrying  out  the  cartographic  surrey  of  the  oountiy 
at  the  cost  of  the  state.  Such  surveys  had  a  double 
object,  one  mihtary,  to  provide  the  anny  with  satis- 
fib^ry  maps,  and  the  other  administrative,  to  furnish 
a  cadastre  for  the  land  tax.  The  military  interest 
predominated ;  consequently  the  surveys  have  in  almost 
all  countries  been  carried  out  by  offioeis  of  the  general 
staff,  and  the  maps  are  briefly  designated  as  general 
staff  or  ordnance  maiis.  For  such  a  survey  the  whole 
00  on  try  is  covered  with  a  network  of  triangles,  and, 
in  order  to  secure  the  most  trustworthy  basis  for  die 
representation,  numerous  points  are  astronomically 
fixed.  In  comparison  with  those  of  earlier  date  the 
maps  thus  produced  are  distinguished  by  correctness 
of  detfuL  Id  the  oentury  between  1750  and  1850  at- 
tention was  mainlv  direct  to  the  accurate  rendering 
of  the  horizontal  development  of  the  face  of  the 
oountry ;  but  duriDg  the  last  thirty  yean  the  vertical 
oonfiguration  has  a£o  been  faithfully  represented  on 
topographical  maps  of  large  scale  by  the  introduction 
of  oontour  lines.  The  first  example  of  this  also  was 
pven  by  France,  when  at  Laplace's  suggestion  (1816) 
it  was  determined  to  publish  a  new  map  of  France  with 
oorree  of  altitude.  Sut  owing  to  the  great  extent  of 
the  ooontiT,  and  the  consequent  difficulty  and  slowness 
of  the  undertaking,  only  four  sheets  of  this  kind  were 
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puUished  by  1833.  Hanover,  however,  followed  it 
m  1829,  Baden  in  1833,  Hesse  in  1840,  and  so  o 
Sinoe  the  middle  of  last  oentury  neariy  all  the  states  4 
Europe  have  been  active  in  map-making;  and  pi 
longM  effort  has  produced  rich  results.  Surveying  ai 
mapping  have  been  followed  by  the  publication  i 
topographic  maps.    The  states  of  the  Balkan  pen! 
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sola  alone  lac  behind ;  there  no  (xmiprehenaiTB  garrey 
has  been  nndeitaken  pnblio  exprase.  As  a  sum- 
maiy  of  these  great  aohierementa  in  the  larger  part  of 
Europe,  we  append  a  chronological '  table  of  the  most 
important  snrvevs,  with  the  dUe  of  the  pablioation  of 
the  first  sheet,  the  name  of  the  countiy,  the  title  of 
the  map,  the  scale,  and  the  number  of  sheets.  Out- 
side of  £urDpe  there  are  but  few  countriee  in  which  a 
survey  based  on  exact  triuiguladon  has  boeo  carried 
ont.  The  largest  areas  thua  measured  are  the  ItTnited 
States  of  North  America  and  British  India,  where 
great  activitjr  has  been  shown ;  and  to  these  may  be 
added  AsiaUo  Russia,  portions  of  An^nJia,  portions 
of  the  Datdi  possessions  in  the  £ast  Indies,  and  Al- 
geria. In  the  whole  of  South  America  there  is  only 
one  oonntiy,  Chili,  of  whidh  we  possess  a  map  based 
upon  a  careful  surrey.  In  the  second  portion  of  the 
table  eonaequently  some  maps  are  indiuled  which  are 
merely  the  work  of  private  cartographers,  and  the  list 
must  be  regarded  as  tentative.  (&  B.) 

MAP,  Map  IS,  os  Mapub.  Walter,  an  ecclesiasti- 
cal statesman  ud  renowned  wit  of  the  12th  oentory, 
must  be  ryiked  among  thegreatest  of  English  writers, 
though  French  was  the  language  that  he  used,  and  his 
perscmsl  fiuna  hss  long  been  kxit  in  the  snlendor  of  his 
creations.  He  was  the  oosmoKonist  and  one  of  the 
prindpal  creators  of  the  Bouiu  Table  legends,  whioh 
supplied  the  ideal  of  chivalrous  life  to  so  many  suooeed- 
ing  oenturies.  Most  of  the  facts  that  are  known  about 
his  position  in  the  world  have  been  gathered  from  a 
gossipy  aneodotlcal  woric  of  his  in  lAtin,  De  Nttgu 
Curuuium.  He  was  probably  a  naUve  of  Herelbrd- 
ahin  or  Gloucestershire.  He  tells  ns  that  his  parents 
rendered  services  to  Henry  II.  both  before  and  after 
his  sooestuon.  He  was  acquainted  with  the  househ(dd 
of  Thomas  Becket  before  this  famous  eodesiastio  be- 
came archbishop  of  Canterbury,  which  was  in  1162. 
He  studied  in  the  unirersity  of  Paris,  attending  the 
lectures  of  CHrard  la  Pooelle,  who  be^  leetunngu 
1 160.  Map  seems  to  have  risen  rapidly  in  fkvor  the 
court  of  Henry  11.,  combining  eoaeoastictl  with  dvil 
and  political  nuctions.  In  1173  he  was  an  itinerant 
Jnstioe  at  the  asnze  of  Gloucester,  and  in  the  same 
year  wasjrith  the  court  at  limtwes,  where  the  duly 
fell  to  him  of  entertaining  the  archmshop  of  Tarentuse, 
about  whom  he  tells  some  marvellous  stories.  He  was 
sent  on  a  diplomatic  mission  to  Louis  le  Jeone.  king 
of  France,  and  sat  as  a  delegate  in  a  council  called  bv 
Pope  Alexander  IIX  (probably  1179),  enjoyug  sodh 
repute  that  he  was  deputed  to  ai^ue  wiUi  the  M^den- 
ses.  He  aooompaniedHnuylL  on  all  his  progresses, 
and  in  return  his  serrioes  reomved  several  eoden- 
astical  prefennents.  Apparentlr  he  maintuned  his 
position  at  court  under  lUcnard  and  John.  In 
1196  be  was  appointed  archdeacon  of  Oxf(»d  and 
in  1207-8  the  oustodes  of  the  abbey  of  Eynsham 
were  ordered  to  pay  him  his  accustomed  rent  of 
five  marks  per  annum.  In  the  12th  century 
the  abases  or  the  church  were  assailed  wiUi  great 
freedom  and  abundance  of  humorous  wit  in  rhymed 
Latin  veise.  and  a  century  or  two  later  rubrics  appesr 
in  the  HSSm  of  these  satirical  poems  asorilnng  uuim 
to'Waker  Map.  "  Oolbs  Episoopus  "  is  the  nomiul 
au^or  and  hero  ctf  a  great  many  of  these  effiimons ; 
that  is  to  say  they  represent  the  sajings  and  doings  of 
Golias.  the  revelation  made  to  him,  the  oonfterion 
made  by  him,  his  creed,  his  reasons  for  not  murrying, 
and  BO  forth.  The  fact  that  Map's  friend  Giraldos 
Cambrensis  denounces  Golias  as  a  ronl-monthed  sooffer 
is  rather  aninst  Map's  alleged  authorship,  and  they 
have  probably  been  attributed  to  him  in  oonsequenoe 
of  his  great  reputation  as  a  wit,  and  a  tamdition  that 
he  had  such  a  hatred  of  the  White  Monks  that  he  ex- 
empted them  from  his  oath  aa  king's  deputy  to  rendw 
ena  jnstioe  to  all  men.  If  these  ooaise  and  witty 
po«ns  were  really  Map's,  th<y  are  a  proof  of  aatonidung 

1  For  oonvenlenee  of  oompaclioB  tba  dUbieat  aiclaa  tat  tts 
Brttlih  IiUea  are  gtoi^  togather  In  the  ttUe  la  tha  plaea  oftbs 
aariMdata. 
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TenataUty,  Sat  they  offer  w  mat  a  oontnst  u  poonble 
to  the  high  iinagiiiaiaTe  qoautiee,  graoiotu  tenaenien, 
pare  and  lofW  idealism,  of  his  oontribntioiui  to  the 
Round  TftUe  iwendB.  This  is  not  the  pUoe  for  an 
expoeitioD  of  the  origin  of  these  l^^ds,  bat  the 
Quett  dm  Saint  Qraal  was  nndoabte^  written  by  Map, 
being  asBgied  to  him  in  the  earlieBt  HSS.  M.  Paohn 
^lia  ascnbes  to  him  aim,  npon  grounds  which  oom- 
mend  themselveeas  being  at  least  highly  probable,  the 
SabU  Graal,  and  the  noble  prologue  and  the  oonohuing 
parts  of  Lancelot  du  Lac  The  effeot  of  these  oon- 
tribntions  to  the  <7ale  was  to  completeljr  transform  its 
eharaoter,  making  out  of  it  a  lofty  spiritual  alk^ry, 
and  formng  the  paganism  of  the  eanier  k^nds  into  the 
servioe  of  the  moralitr  of  the  church.  With  anch 
oonsummate  skill  did  Map  insinuate  his  story  of  the 
Qraal  into  the  orcle  that  the  separate  legends  of  Lan- 
celot, Qawain.  Perdral,  and  Tristan  seem  to  grow  out 
of  it  ^  the  whole  luxuriant  and  irregular  growth  acquires 
a  vaatj  from  its  oonneotbn  with  this  root  and  stem. 
Iliis  teorganixing  aohierement  alone,  apart  from  the 
high  rcananlio  Tune  of  BUp's  indepradenl  additions, 
enthles  him  to  a  bi^  phue  in  Kteratnze. 

TheJ>i  JBigto  OurtaUim  and  the  Latin  poems  oommonly 
attribnted  to  Walter  Mntea  were  edited  by  Mx.  lliunai 
Wri^t  fin-  the  Ounden  Society ;  and  Qaart  *bt  Saimt  Qraal, 
by  Mr.  FnmiTall,  for  the  Boxbnrglie  Cuib. 

ICAPLEl  Maples  and  the  sycamore  are  speraes  of 
AetTy  suborder  Acermeas,  order  SapmdaeeeB.  The 
genua  indudes  about  fifty  species,  natives  of  Europe, 
North  America,  North  Aisia,  eapeaally  the  Himidayas 
and  Japan  (Benth.  and  Hook..  Gen.  J'L,  I  409). 
Maples  are  for  the  most  part  trees  with  palmately- 
lobed  leaves.  The  flowers  are  in  corymbs  or  racemes, — 
the  lowermost  mostly  male,  the  terminal  luseiiuL 
The  fruit  is  a  two-winged  "samara." 

Thfi  ea^est  known  maples  ooour  in  the  IGooene 
■tmta  of  Oeningen,  where  nineteen  spedes  have  been 
discovered, — a  greater  number  than  occurs  in  any  one 
distriot  at  the  present  day  (I^'a  EL  qf  OeoL,  6th 
ed ,  p.  250).  A  tviHflal  species  appean  to  have  been 
Acer  trOobatmh  Heer  (Plora  Tert.  SdCj  ni  lU). 
This  had  man^  marked  varieties,  of  whiob  leaves, 
flowers,  uid  frmt  have  all  been  discovered  The  foliage 
was  even  attacked  by  a  fungus,  Rhtftmna  mdunUum, 
Heer,  just  as  the  ^camore  is  now  S.  aetrmum, 
which  forms  black  spots  on  the  leaves. 

The  common  maple,  A.  eampettre^  L,  is  the  only 
■pecses  indigenous  to  Great  Britain,  lliis  and  the 
sycamore  fresn  deaoribed  by  Oenud  in  1697  {Bn^aB,  p. 
1209>thehUterbeiiig"astrBngertoEngland.''  Many 

ries  have  been  introduced,  especially  from  Japan, 
ornamental  purposes.  The  following  are  more 
especially  worthy  of  notice. 

Ettropeon  8p«cie$. — Aetr  eampe$tre,  L.,  the  eommon  maple, 
In  hedgerowi,  but  not  often  aeeo  aa  a  tree  (ne, 
however.  Loodoa.  Arbontum,  vol.  1.  p.  430).  London  rivee 
fiMir  varieties,— the  downy-fruited,  the  variegated,  tiiehlU- 
inhabiting,  and  the  AustriMi.  Itooenra  in  NMtheni  Europe, 
the  Oaneamu,  and  Northern  The  wood  Is  exeeUent 
ftiel,  and  makes  the  best  chareoal.  It  li  compact,  of  a  fine 
giain,  Mmetimee  beantifbUy  veined,  and  takes  a  high 
p(^iah.  EUuMie  it  has  been  celebrated  from  antlonity  for 
taUfl%  ete.  The  wood  of  the  roots  Is  fke^nentiy  knotted, 
ud  valnaUe  fur  snail  oUecti  of  cabinet  woik.  Tbeyoong 
■hooti,  b^ng  flexible  and  tongh,  are  emidoyed  In  Fnuioe 
as  whips.  A,  vteuda-PMamu,  L.,  the  sycamore,  or  great 
maple^  la  a  handsome  tree  of  onlck  growth,  with  a  amooth 
ban.  Hie  leaves  are  larn  with  finely  acute  and  sertated 
lobea,  attnAboM  abundant  uade.  Its  longevl^  is  from  one 
handed  and  forty  to  two  hundred  years.  It  is  fonnd  In 
vatlooa  wis  of  £nn>pe  In  wooded  mountainona  iltaationa. 
The  wood  when  young  is  white,  but  old  heart-wood  is  yellow 
evbxoinilah.  Ufcelueeiuiunon  it  is  hard  and  takes 
a  high  pi^lsh.  It  Is  mnoh  prised  wheelwrights,  cabl- 
netatakera,  sonlptors,  etc,  on  the  Continent,  whUe  knotted 
roots  are  need  for  Inlaying.  Sugar  hai  been  obtained  from 
Out  mifi  of  tbis  as  ftam  otiter  spedes,  tbe  most  being  one 
enneefromaansitMTsap.  The  latter  has  ^so  been  made 
into  wine  in  the  Highlands  of  Scotland.  There  are  many 
wMSm,  tiw  vaiiegafead  and  ent>leav«d  being  the  ausk 


noticeable  (see  Osrd.  Cknn.,  1881,  p.  229),  For  remarkable 
variations  In  the  number  of  ortyleaoDS,  arising  frcnn  ftaslon, 
see  a  pq^  by  the  late  Prof:  J.  8.  Henslowln  MaQ.Sat,Bi^ 
voLv.p.346.  X  iVstaiwiiteiL.,  the  Norway  nuqiU  {Londottt 
I.  «.,  p.  406;  Oard.  CJmm.,  iSSL  p.  664),  Is  met  with  from 
Norway  to  Italy,  Greece,  Central  and  South  Bnasia.  It  was 
introdnoed  Into  Britain  in  1683.  It  is  a  lofty  tree  (from  40 
to  70  feet),  resembling  the  v^amore,  but  with  yeUew 
flowers,  and  more  nreading  wings  to  this  fruit.  Thoeai* 
several  varieties.  The  wood  li  naed  for  the  same  purposes 
as  that  of  the  sycamore.  Bogar  has  been  made  from  the 
sap  In  Norwi^  and  Sweden.  The  leaves  of  this  nieciee,  In 
oommon  wltii  those  at  the  STSamoie  especially,  and  perhaps 
all  others,  are  UaUe  to  ^odnoe  honeydew,  which  sppeais 
to  be  eztravasated  cell-sap.  ^e  present  writer  SD^esta 
that  tbe  starch  formed  in  the  leaves  may  be  rapidly  con- 
verted into  snmr,  which  is  t^en  condensed  on  the  soribos 
of  the  leaf  nsAer  esoenlvs  transpiration. 

AriaHc  £bMiM.— Thirteen  apecies  are  deseribed  by  Hiem, 
dhlefly  in  the  temperate  Himalayas  (^lor.  ofBrU.  India,  p. 
692 ;  see  also  Braudls,  For.  FL,  110).  The  wood  of  some 
species  Is  used,  as  that  of  A.  lamgatmt.  Wall,  for  baildlng; 
that  of  A.  eemHs,  Wall.,  being  soft,  inferior  drinklng-cnps 
are  made  of  it;  while  that  of  A.]^atmm,  Thnnb.,  Is  white, 
light,  and  fine-grained. 

ApoMM  ^MOHW.— -Spedes,  and  many  varieties,  especially 
vt  A.fiti'mahm,  Thnnb.,  generally  kniown  as  paljpMfvkim, 
with  variously  laelnlated  and  mors  or  less  colored  fbliaae, 
have  lately  been  introduced  as  ornamental  shmbs.  Toe 
original  spedes  was  introdnoed  in  1832.  The  branches  and 
corolla  are  purple,  the  fruit  woolly.  The  foliage  of  the 
typical  ftom  is  bright  green  with  very  pointed  lobes.  It 
oocnrt  In  the  central  mountains  of  Nippon  and  near 
NagasskL  Beantifiil  varieties  havebemintrodneed  under 
the  names  A.  P.  amntHoptifotUm,  atnpurparmn,  dimtettm, 
etc  They  are  remarVsble  for  the  coppery  purple  tint  that 
pervades  the  leaves  and  young  growths  of  some  of  the 
varieties  (for  figs.,  see  QMogmt  if  Bardg  Tnm,  ete.,  by 
Ifenrs.  Vdteh).  Of  other  Japanese  speaes,  A.  n^mime, 
Sieb.  and  Znoc,  with  the  habit  of  the  syeunore,  from 
Nippon ;  A.  dMylwa,  Bleb,  and  Znoc,  bearing  leaves  with- 
out lobes;  A,  dioMiMm,  Bl.,  with  luge  plane-like  leaves^ 
from  Nippon:  and  A.  ssrpWBHssi,  meb.  and  Znoo.,  witii 
foliage  resemUtng  that  n  the  hornbeams,  are  espeoially 
worthy  of  note. 

North  ^Dwruati  SjpeeiM. — A.  taeeharimim,  L.,  tbe  sugar, 
rock,  or  bird's-eye  maple,  was  Introdnoed  In  17SB.  It  some- 
times attains  to  70  or  even  over  100  foe^  more  commonly 
60  to  60  feet.  It  Is  remaricsble  ftur  the  lightness  of  the 
bark.  The  wood  is  white,  but  aoqnires  a  rosy  tinge  after 
enosnre  to  light.  The  ^aln  Is  fine  and  dose>  and  when 
I>oIished  has  a  silky  lustre.  The  timber  is  used  instesd  of 
oak  where  the  latter  la  scarce,  and  is  em^oyed  for  suds- 
trees  and  spokes,  as  well,  as  for  Windsor  chairs^  ete.  U 
exhibits  two  aoddental  foitas  In  tiie  arrangement  of  (he 
fibres,  an  nndnlated  one  like  those  of  the  curled  m^Ie 
(A.  mirum),  and  one  of  spots,  which  gives  the  name  bird's-eye 
to  the  Wood  of  this  spedes.  Like  the  curled  maple^  it  is 
used  fiw  inlaying  mahogany.  It  is  much  prised  for  bed- 
steads, writing  deski^  shoelssts,  etc.  ^e  wood  forms  ex- 
cellent ftiel  and  charooal,  while  the  ashes  are  rich  In 
alkaline  prindples,  fbmlsblng  a  lane  proportion  of  the 
potash  exported  Oram  Boston  and  New  xiak. 


prindpsl^  extraetad  fkom  this  ^eeles,  the  sap  oelng 
boiled  and  part  of  the  symp  of  a  prt^er  eondstenoe  Is  ma 
into  moQldjB  to  form  oskes.'  Trees  growing  in  low  and 
moist  dtoations  aflbrd  the  most  sap  but  least  snnr.  A 
oold  northwest  wind^  with  frosty  nights  and  sonny  oi^  la 
alternation,  tends  to  incite  the  fiow,  which  Is  more  abundant 
during  tiie  di^  than  the  night.  A  thawing  night  is  said  to 
promote  the  fiow,  and  it  ceases  daring  a  southwest  wind 
and  at  the  approach  of  a  storm ;  and  so  sensitive  are  the 
treea  to  aspect  and  dimatio  variations  that  the  flow  of  s^ 
on  the  sooth  and  east  dde  has  been  noticed  to  be  earlier 
than  on  the  borth  and  west  dde  of  the  same  tree.  The 
average  quantity  of  sap  per  tree  ia  from  IS  to  24  gallons  in 
a  sesson.  For  fbll  detdls  of  the  pr^aratlon,  etc,  see 
London,  I.  e.,  p.  413 ;  and  Oard.  Cknm.,  1678,  p.  137. 

A.  ntmsM.  L.,  the  red-flowering  or  scarlet  maple.  Is  a 
mlddle-siied  tree,  and  was  Introdueed  in  16G6.  It  Is  the 
flnt  tree  to  bloesom  in  spring  in  Nosih  America.  The 
wood,  like  that  of  other  spedes,  is  applicable  te  many  pur* 
poses,  as  for  the  seats  ofWindsor  chairs,  turnery,  etc  The 
grain  In  very  old  trees  Is  sometimes  nndnlated,  which  sng- 
geited  the  name  of  curled  maple,  and  gives  beantlfol  eflbets 
of  light  and  shade  on  poUshed  snrfoees.  The  most  constant 
nee  oif  enrled  maple  u  for  the  stocks  of  fowling  pieces  and 
rifles,  as  It  affords  toughness  and  strength  oHublned  with 
lightness  and  elegance.  The  inner  buk  Is  dusky  red. 
On  boUingi  it  yields  a  purple  otdor  whioh  with  snlpbate  of 


>  me  lisldnum  Usdd  as  molsMS.  whlOh  Is  the  Alef  ^net  of  the  last  flows  of  ■v.-As.  CD.] 
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Iron  Affindi  ft  black  dye.  The  wood  is  inferior  to  that  (tf 
the  preceding  opeciee  in  BtreDgtb  and  m  Aiel.  Sugar  m 
made  from  the  aap  bj  the  French  Ouiadiant,  battbe  pio- 
dnetion  ia  only  half  aa  great  ai  that  from  the  angar  maple 
(Hiobaaz).  In  Britain  it  ia  caltivated  as  an  ornamental 
tree,  aa  being  oonapicnons  for  ita  flowers  in  spring,  and  for 
tta  red  frolt  and  foliage  in  aatomn.  A.  meropAyUiMi, 
Parscb,  fttznlshei  material  for  hats,  baaketa,  maU,  etc., 
from  its  inner  bark,  and  the  tap  gives  sugar.  A.tirtMiatmm, 
Pnrach,  of  Oalifornia,  has  a  fine,  white,  tongh  wood,  which 
takea  a  good  polish, 

9m  dM^pUuief  other  spedes  of  Korth  America,  see  0anl. 
jr.  .te*-^  LMidan,  t    p.  4»  s«. ;  QnqrVlbMMt  y 

(fl.  H.) 

HAB,  Eabldoh  op.  Mar,  one  of  the  andent  divi- 
nons  or  ptovinces  of  Sootlaod,  compri^  the  larger 
portion  of  AberdeeDahire,  extending  fivm  north  of 
t^e  Bon  southwarde  to  the  Mounth.   It  is  remarkable 
for  its  association  with  the  oldest  historical  dignity  of 
SootUnd,  or  perhaps  of  any  oountiy,  which  has  been 
perpetuated  to  our  own  time.    Donald  MaoEnun  Mao 
Caineoh,  mwmaer  (hereditary  ruler  or  steward)  ot 
Mar,  fooght,  aeoording  to  nearly  contemporaiy  ieeti- 
mony,  at  tba  battle  of  Glontarf  in  Irelaod  in  1014. 
Under  Anglo-Saxon  influences  monnaois  or  great 
atewaidg  beoune  earis ;  and  Rnadri,  monnaerof  Mar, 
whoee  name  appears  in  the  Book  of  Deer,  ii  dengnated 
**  Bothri  cornea  "  in  a  charter  of  AlezandOT  L  of  IIU 
w  1115.   His  represenUtive  in  the  latter  part  of  the 
12th  oentUiy  was  Gh«tney,earl  of  Mar,  Who  manied 
Ohristian  Brooe,  sister  of  King  Bobert,  a  lady  famed 
for  her  defence  of  the  chief  stronghold  of  the  earidom, 
Eildrnmmy  Castle,  agunst  David  of  Stmthbogie,  earl 
of  Athde,  then  (1335)  in  alliance  with  tlie  lln^ish. 
llMrBon,  Eu-l  Donald,  in  his  youth  a  oaptive  in  Eng- 
land, was  restored  to  bisoountnr  after  Bannookbom. 
On  ttie  landing  of  Edward  BaUiol  in  13S2,  and  death 
of  Thomas  Bandolph,  eari  of  Moray,  he  was  invested 
with^  the  re^noy,  and  the  troops  nastily  assembled 
by  him  to  meet  the  invader  suffered  adisastrons  defeat 
at  Dnp^n,  the  earl  of  Mar  being  himself  among  the 
slain.   Earl  Thomas,  the  rc^^ent's  son,  dyinsp  wiUiout 
issae  m  1877,  his  snooeesor  was  his  sister  Margaret, 
oonntess  of  Donglas  by  msiriage.   From  her  the  eari- 
dom of  Mar  passed  to  her  daughter,  Isabel  Donglas, 
oonntess  of  Mar,  whose  second  marriage  forms  a  notable 
episode  in  Scottish  history.  Alexander  Stewart,  natural 
son  of  AJezander,  earl  of  Boohan,  and,  aooording  to 
eonmon  belief^  the  instintiH'of  amtodeious  attatfon 
that  lady*!  first  hndMua,  stormed  Uw  widowed  oonn- 
tess of  Mar  in  Kildrummy  Oastle  in  1404,  oomp^ed 
her  to  many  him,  and  extorted  from  her  a  charter 
which,  had  the  king  been  prevuled  on  to  oonfirm  it, 
would  have  made  over  the  earldom  to  him  and  his 
heira,  in  exclusion  of  the  heirsof  his  wife.   But,  weak 
as  was  the  law  north  of  the  Mounth  in  the  reign  of 
Bobert  HL,  this  outrage  was  too  flagrant  to  be  con- 
doned. The  indispensable  confirmation  was  refused 
by  the  king ;  but  a  compromise  was  effected,  by  which 
Isabel  voluntarily  accepted  Stewart  as  her  husband, 
and,  by  a  charter  which  Robert  duly  confirmed,  gave 
him  a  right  to  the  earidcou  for  Ufe^  with  remundCT, 
howevOT,  to  her  own  heirs.    Qua  eari  of  Mar,  the 
leader  of  freebooters  oecame  a  supporter  of 


bwand  order;  and  in  1411,  when  Donald,  ford  of  the 
Isles,  was  leading  his  marauding  host  souUiwards,  it 
was  under  Alexander,  earl  of  Mar,  that  Uie  lowland 
gently  and  the  burghers  of  Aberdeen  mustered  to  op- 
pose his  advances.  The  sanguinary  battle  of  Harlaw 
arrested  the  progress  of  the  Highlanden,  and  left  Mar 
master  of  the  field. 

Eari  Alexanda  died  in  1435,  when  the  right  to  the 
earid(Ha  passed  to  Isabel's  nearest  heir,  Robert  Lord 
Erskine  (descended  ftom  a  daughter  of  Earl  Oratnev), 
who  established  bis  right  by  retour  in  1438,  and  be- 
eame  earl  of  Mar,  The  crown,  however,  had  sused 
on  the  valuable  territories  of  the  earldom,  of  which  he 
only  obtun  partial  possession;  and  James  IL 
Hm  his  advisers,  after  temporixing  for  a  length 


tame,  10^1457  reduced  Eari  Robert's  retour  fay  a  cuUii 
nve  "service  negative,"  based  on  the  plea  that,  eithe« 
b^  the  bastardy  of  Alexander  or  in  virtue  of  a  resigna- 
tion by  him  to  James  L,  the  earidom  had  lapsed  to 
the  rarown,  two  ex  facU  worthless  pretexts,  inasmuch 
as  Alexander  had  only  been  a  Uferenter,  The  wrongful 
possession  of  the  crown  lasted  more  than  a  oentoiy,  in 
the  coiuae  of  which  time  the  earldom  was  twice  tempo- 
nmly  in  possession  of  jrounger  memhera  of  the  royal 
houae^  uid  portiona  of  it  were  given  away  to  fiivorites ; 
while  Its  lawful  owners,  the  Eiakines,  oontinoed  loyally 
to  serve  the  soverogns  who  had  nsiuped  their  innai- 
tanoe. 

At  length,  on  23d  May,  1565,  Queen  Maiy,  made 
aware  of  the  wrongs  inflicted  by  her  predecesaors,  and 
"  moved  by  oonsdence  "  to  make  the  ndleet  reparation, 
granted  to  John  Lord  Erskine  a  charter  restoring  the 
earldom  of  which  he  and  his  utcestors  had  been  uignstly 
deprived.   The  earl  of  Mar,  thus  replaced  in  hisnghta, 
was  regent  of  Scotland  during  the  last  two  years  ^  hia 
life ;  vnd  his  son,  who  succeeded  him  in  1572,  and  was 
treasurer  to  James  VL,  reoovered  by  process  of  law 
those  portions  of  his  inheritance  which  had  been  alien- 
ated oy  the  crown  during  the  period  of  ill^al  poasds- 
won.   In  the  next  two  generations  the  attabhmait  (tf 
Uie  fkmily  to  the  Stewarts  brought  with  it  fines  and 
impaired  fortunes.   John,  oul  of  Mar,  fourth  in  de- 
scent &om  tiie  treasurer,  headed  Uie  rebellion  of  1725, 
and  suffered  attainder,  but  escaped  abroad  and  survived 
till  1732.   His  daughter  Ladv  Franceo  (who  married 
an  Eiakine,  the  younger  son  of^  her  uncle.  Lord  Grange) 
would,  but  for  the  attainder,  have  inherited  his  ti£ ; 
and  what  remuned  of  the  lands  was  preserved  to  het 
by  amugemeiit  with  the  oommismonoB  of  foiiisited 
estates.   In  1824  her  ion,  John  Frands  ih-ddne  of 
Mar,  was,  as  "grandson  and  lineal  hdr"  <^  the  at- 
tainted eari,  reattovd  by  Aet  of  Pariiament  fiom  the 
effeetfl  of  the  forfUtare. 

At  tiie  dealih  In  1860  of  J<din  Franoia  Killer  Eiskfaiek  sail 
of  liar,  grandson  of  the  restored  earl,  then  aawnnil  no  xoon 
for  doaot  that  the  earldom  devolved,  in  accordanoe  with 
the  rale  of  sacceaalon  which  it  had  alwaya  followed,  oo  hii 
sister's  aon  John  Francis  Erskine  Goodeve,  in  preference  to 
hia  coaaia  and  heir  male,  the  earl  of  Kellie.  The  latter, 
howeveT,  claimed,  not  indeed  the  ancient  dignity,  bat  a 
■eparate  titular  earldom,  aappoaed  to  have  be^  bestowed 
b7  Qneen  Mary,  not  hj  her  charter  above  alluded  to,  bat 
hj  a  lost  and  till  then  anheard-of  patent  a  few  weeka  latei 
In  date,  and  with  a  different  remainder,  namely,  to  hein 
male  of  the  body.  The  reaolntiou  of  the  committee  of 

Srivilegee  of  the  Honae  of  Lords  in  1875,  finding  Lord 
lellie  entitled  to  the  earldom  thoa  claimed  by  bun,  has 
caoaed  great  snrprlse ;  and  Scotch  lawretsgenenilly,  while 
diabeliering  ai  a  qnestion  of  fact  la  thia  creatim  of  U6& 
seem  also  to  bold  in  point  of  law  that  the  reaolotlon  alli^ea 
to  leaves  nntoaobed  the  right  of  the  heir  general  to  the  an- 
Ment  historical  honor.  ThesameTlewhaibeenexpreaeedby 
way  of  protest  by  a  large  number  of  the  Scottlab  peeia,  and 
enforced  by  the  late  earl  of  Crawford  la  his  ably  written 
postbnmons  work  TU BarUom  tf  Jfartw  Oaart fiii  md  fltaJa. 

MARABOUT  is  a  oomiption  of  the  Arabic  Mon&A^ 
a  Moslem  name  for  a  benuit  or  a  devotee.  Primarijy 
the  word  is  derived  fVcnn  nZx^  a  fortified  frimtier 
station.  To  sneh  stations  pious  men  httook  them  to 
win  reli^ons  merit  in  war  agunst  the  infidd ;  their 
leisure  was  spent  in  devotion,  and  the  halats  of  the 
convent  superseded  those  of  the  camp  (see  De  Slane 
in  Jour.  Am.,  1842,  i.  168 ;  Dox^,  SuppL,  I  502).  ThtM 
ri&df  came  to  mean  a  religions  bouse  or  hospice 
Issdiowa).  The  great  sphere  of  the  Marabouts  is 
North  Africa.  There  it  was  that  the  community 
formed  by  King  Yafaya  and  the  doctor  Abdalla  de- 
veloped into  the  conquering  empire  of  the  Moxilnta, 
or,  as  Christian  writers  call  them,  the  AuiouTlDis 
(9.t).),  and  there  still,  among  the  Berbers,  the  mar»> 
bouts  eojoy  extraordiitary  innnence,  bang  esteemed  ai 
living  suuta  and  mediators.  They  arelibendly  sap- 
ported  alms,  direct  all  popular  sssemblies,  and  have 
a  deoBve  vinoe  in  intertnbal  quarrels  and  ail  mattcn 
of  oottseqnenoe.   On  thur  death  thHraanetityiatno*- 
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ferrad  to  thdr  tombs,  when  chapels  ue  erected  snd 
nfis  and  pnyers  offered.  The  promiDent  part  whioh 
the  marabouts  took  in  the  resist&noe  offered  to  the 
Franoh  }xy  the  Algerian  Modems  is  vdl  known ;  and 
they  have  been  suuilarily  aduve  in  reoent  pdhas(»>reU- 
gioos  movements  in  Tunis  and  TripoU. 

MABAOAIBO,  a  <nt7  and  seaport  of  Venesuela, 
the  capital  of  the  stato  of  Zulia  (tormerly  Haraeaibo), 
Hes  about  25  miler  from  the  sea  on  the  west  hank  of 
Lake  Manuwbo,  the  suborbs  presenting,  with  their 
ooooMiat  groTes,  a  fine  contrast  to  the  baoknound  of 
burenJooking  hills  doping  up  from  die  shore  to  a 
height  oS  about  200  feeL  The  streets  are  lud  out  at 
right  an^es ;  the  houses  are  poor  structures  of  a  crude 
emorete  or  rubble,  strengthened  by  wooden  beams ; 
and  erot  the  public  buildings — such  as  die  churches,  the 
goremment  house,  the  oonrt-house,  and  the  theatre — 
owe  their  pretentious  appearance  to  plaster  and  j>aint. 
The  water  of  the  lake  bein^  brackish,  and  the  sinking 
of  Artesian  veils  as  yet  in  the  experimental  stage, 
Haraeaibo  is  dependent  on  the  rains  for  its  drinking- 
water.  The  markets  are  well  supplied  with  provisions 
(espetually  game),  and  the  lower  Masses,  with  whom 
the  plantain  forms  the  staff  of  life,  are  able  to  subsist 
in  a  state  of  comparative  idleness.  The  prosperity  of 
die  pkce  is  due  to  the  fbet  that  it  forms  the  cadet  for 
the  produce  of  a  wide  region ;  and  if  the  bar  at  the 
mouth  of  the  lake,  preTendiur  the  entrance  of  vessels 
drawing  more  than  10  or  11  feet,  were  removed  Mara- 
eaibo  would  bid  fur  to  become  the  chief  mercantile 
centre  of  the  north  coast  of  Sonth  America.  Coffee, 
not  of  prime  quality,  cocoa,  and  hides  are  the  princi- 
pal exports  at  present,  $4,029,852  out  of  the  $1,188,617 
at  which  the  whole  export*  were  valued  in  1880  being 
drawn  from  those  items.  Steamers  ascend  die  Oata- 
fcumbo  as  far  as  San  Buenaventura  and  Villamixar  and 
the  EfloaleDte  to  Santa  Gnu,  thus  tapping  the  border 
provinces  of  both  Venetuda  and  Colombia.  Bricks 
and  tiles,  leather  and  admirable  aaddkiy,  ooooa-nnt 
oil,  sugn\  rum,  and  chocolate  are  manu&etared  in  the 
town.  Tnonsh  the  Jesuit  College,  which  fbrmeriy 
made  Maracaiho  one  of  the  fow  reaiseats  of  learning  in 
this  part  of  the  worid,  no  longer  exists,  means  of  educa- 
tion are  fiurly  abundant  (a  national  college,  a  nautical 
•c^ool,  etc.);  and,  although  they  devote  themselves 
mMnly  to  political  agitation,  the  upper  classes  are  not 
without  culture.  Maracaiho  was  founded  by  Alonao 
Pacheoo  in  1571.  The  population  returned  in  1873  as 
21,954,  is  estimated  at  30,000  in  1881. 

See  Engd,  "Uancaibo,"  In  Zrit.  d.  Om,  SrSL,  Berlin, 
1870;  and  U.  B.  Otnmilar  BtporU,  1882. 

HARXgHA,  a  town  of  Persda,  province  AserbUan, 
Sr*  2<K  N.,  46^  25'  E.,  «8  miles  from  Tabrii,  232 
northwest  of  Tehr&n,  pleasandy  situated  in  a  long  nar- 
row valley  opening  towards  Lake  Urmiah,  which  lies 
10  miles  to  the  northwest  The  town  conrists  mostiy 
of  mud  houses  indoeed  by  a  hi^h  dilapidated  wall,  and 
oontaining  no  conspicuous  buildings  except  a  large 
baaaar  and  fine  public  bath.  NfUniHBd-din  s  observa- 
tory formeriy  stood  on  a  hill  to  the  west,  where  there 
are  some  old  tombs  covered  with  Cufic  inscriptions. 
The  surrounding  gardens  and  plantations  are  watered 
by  canals  from  a  small  river  crossed  here  by  two  good 
InidMsbmltin  1809.  At  the  viUs^  of  Dash-Kesen, 
6  miles  from  Deh  Eu^^  in  this  distiiot,  are  the 
famotis  Har&gha  marble  pits,  occupying  a  space  half 
a  mile  in  circumference,  and  sunk  to  a  depth  of  about 
12  feet.  Here  a  multitude  of  springs  charged  with 
carbonic  arad  gas  bubble  up  in  all  directions,  precipita- 
ting large  quantities  of  carbonate  of  lime.  The  marble 
in  the  semi-civstallizcd  formation  of  this  deposit 
fcnms  horisontal  layers,  which  when  cut  in  thin  stabs 
are  neariy  transparent,  and  serve  as  windows  in  the 
Tabrfs  baths  and  elsewhere.  Larger  blocks  are  also 
used  as  pavemente  in  basaars  and  palaces,  and  die 
ftmous  throne  in  the  Bfw&n  Kh<lna  at  Tehriin  is  made 
fii  the  same  material    Mariigha  was  formeriy  the 


oapital  of  Hdlakii,  grandson  of  Jenghis  Kh&n.  and  ill 
fifteen  thousand  inhabilants  still  belong  mostly  to  the 
Mukadam  Tuiki  tribe. 

MAKANHAO.  or  Mabanhah  (Latimzed  as  Maraa- 
nanum],  in  full  form  Sao  Luiz  db  MaranhXo,  ue 
chief  town  of  the  province  of  Maranhfto  in  Braal,  is 
situated  in  2"  SO'  S.  lat.  and  44^*  17'  W.  long.,  on  die 
west  side  oi  an  island  of  the  same  name  28  miles  long 
and  15  broad.  Though  built  on  so  hilly  a  surface  that 
carriages  cannot  be  used,  it  is  laid  out  with  regularity, 
and  has  straight,  wide,  and  dean>looking  streets.  The 
publie  institutions  comprise  a  naval  aisenal,  a  high 
court  of  appeal,  a  tribunal  of  commerce,  a  milituy 
hospital,  several  general  hospitals,  a  theatre,  a  museum, 
a  public  library,  and  a  botanic  garden,  as  well  as  a 
cathedral  and  an  episcopal  palace,  both  bmlt  hy  the 
Jesuits.  MaranhSo  has  some  ocmunerotal  importenee, 
exporting  cotton,  sugar,  hides,  eta,  fh>m  a  wide  r^on 
of  the  interior,  and  receiving  manufactured  goods  from 
£tirope,  and  especially  from  England.  Though  some- 
what dufficult  of  access  to  large  suling  vessels,  the  port 
affords  good  anchorage  to  all  drawing  less  than  20  leet. 
Steamers  ply  to  Bio  de  Janeiro  and  Par4,  as  well  as 
up  the  rivers  ItapiewUf  Ghujahn,  and  Findaie  ^  and 
diredi  steam  communication  is  muntained  widi  Idtboo 
udliverpooL  Hie  popuhtion  of  the  island  Uaranhio 
was  34,023  in  1872,  aboiit  30,000  belonpng  to  the  oi^. 

French  eolonisti  settled  at  Bt.  XaIs  In  1012,  bat  they  were 
expelled  by  Jeronimo  d'AIbaqnerqne  in  1614.  The  Dutch 
were  in  powcwion  from  1641  to  1663.  The  bishoprle  was 
created  In  1676.  The  dtj  was  captured  in  1823  bv  Lord 
Cochrane,  who  wm  afterwuda  created  marqnls  of  if  aran- 
ham. 

MAKAT,  Jean  Paul  (1743-1793),  a  famous  «vo- 
lutionaiy  leader,  was  the  eldest  chUd  of  Jean  Paid 
Mara  of  Cagliari  and  Louise  Cabrol  of  Geneva,  and 
was  bom  at  Boudry,  in  the  principality  of  Neuchfttel, 
on  Hay  24,  1743.  His  father  was  a  doctor  of  scmte 
learning  who  had  abandoned  his  oonntry  and  his  re- 
ligion and  had  mairied  a  Siriss  Protestant  It  was  ha 
that  laid  the  bans  of  the  young  Jean  Paul's  scnentifio 
learning,  and  the  son  at  Uie  same  time  imbibed  the 
doctrines  of  Rousseau.  On  his  mother's  death  in 
1759  he  set  out  on  his  travels,  and  spent  two  years  at 
Bordeaux  in  the  study  of  medidne,  whence  he  moved 
to  Paris,  where  be  made  use  of  his  knowledge  of  his 
two  favorite  sdences,  optics  and  electricity,  to  subdue 
an  obstinate  disease  of  the  eyes.  After  some  years  in 
Paris  he  went  to  HoUand,  the  retreat  of  philosophenk 
where  all  the  works  of  the  £n<7clopMist8  were  t>rintea 
for  the  French  market,  and  then  on  to  London,  where 
he  settied  in  Church  Street,  Soho,  a  fadiioname  dis- 
trict, and  practiced  his  promrion.  In  1773,  at  the  age 
of  thirty,  ne  made  his  first  appearance  as  an  auth« 
with  a  PhiloKjihieal  Easau  on  Man,  being  an  Attempt 
to  InveatigttU  the  IMndptet  and  Laiw*  of  the  Rectp- 
roeal  Influence  of  the  Send  on  the  Body,  of  which  only 
two  volumes  are  extant,  though  at  the  end  of  the 
second  volume  he  speaks  of  a  third.  The  book  shows 
a  wonderfiil  knowledge  of  English,  French,  German, 
Italian  and  Spanish  philosophers,  and  directly  attacks 
Belvetius^  who  had  in  his  L'&prtt  declared  a  knowl- 
edge of  science  unneces^ity  for  a  philosopher.  Harat, 
ashenowbwan  to  call  himself,  declares  that  physiology 
idone  can  solve  the  problems  w  the  connection  betweoi 
soul  and  body,  and  proposes  die  existence  of  a  nervoni 
fluid  as  the  true  solution.  In  1774  he  puMished  a 
political  work,  The  Chamt  of  Slavery,  which  appeared 
without^  his  name,  and  was  intended  to  infiuenoe  con- 
stituencies to  return  popular  members,  and  reject  the 
king's  friends,  with  innumerable  examples  from  classi- 
cal and  modem  history  of  the  ways  in  which  kings 
enslaved  their  peoples.  The  book  was  too  late  to  have 
any  influence  on  the  general  election,  and  was  got  up 
in  a  style  too  costly  for  a  wide  circulation,  bnt  its  anthor 
declared  later  that  it  procured  him  an  honorary  mem- 
bership of  the  patriotic  societiefl  of  Carlisle,  Berwidc, 
and  Newcastle.   He  remained  devoted  to  his  profts- 
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aoD,  and  id  1775  puUished  in  London  a  little  E$May  on 
Oleeti,  price  la.  &d.,  of  whioh  no  copy  is  to  be  found, 
Mid  in  Amsterdam  a  PVench  bnndation  of  the  first  two 
volnmflB  of  his  JSstay  on  Man.  In  this  year,  1775,  be 
Tinted  Edinburgh,  and  on  the  recommendation  of  cer- 
tain Edinburgh  physiaans,  was,  on  June  30,  made  an 
H.D.  of  St.  Andrews  Umversit^.  On  his  return  to 
London  be  puUished  an  £hiquvry  into  the  Naturet 
CbuM,  and  Cure  of  a  Singutar  Diaease  of  the  Eyct, 
with  a  dedication  to  the  Royal  Sodety.  In  the  same 
year  there  appeared  the  third  volume  of  the  French 
edition  of  the  JSway  on  Man,  which  rrached  Feraey, 
and  exasperated  Voltaire,  by  its  onslaught  on  Helvetius, 
into  a  sharp  attack,  that  only  made  the  young  author 
more  conspicuous.  His  iame  as  a  dever  doctor  was 
now  great,  and  on  Jnn«  24,  1777,  the  Gomte  d'Artds, 
afterwards  Charles  X.  of  E^rance,  "oving  to  the  re- 
port be  had  heard  of  the  good  and  moral  life,  and  of 
the  knowledge  and  czpenence  in  the  art  of  medicine, 
of  J.  P.  Harat,"  made  him  by  brevet  phynoian  to  his 
guards,  with  2000  livres  a  year  and  allowances. 

Marat  was  soon  in  great  request  as  a  court  doctor 
among  the  aristooracr;  and  even  Brissot,  in  his  M4- 
nwirea,  admits  his  influence  in  the  scientific  world  of 
Paris.  The  next  jrears  were  much  occupied  with 
sdentific  woric,  espedally  the  study  of  heat,  light,  and 
electricity,  on  which  he  presented  memoirs  to  the 
Acad^Smie  des  Sdences,  but  the  Academicians  were 
horrified  at  bis  temerity  in  differing  from  Newton,  and, 
thongb  acknowledging  his  industry,  would  not  reonve 
him  among  them.  His  experiments  greatly  interested 
Beqjamin  Franklin^  who  used  to  visit  him ;  and  Goethe 
always  regarded  his  rejection  by  the  Academy  as  a 
glaring  instanoe  of  scientific  despotism.  In  1780  he 
Had  published  at  Neiuh&tel  without  his  name  a  Flan 
de  Ltgulation  CHmindle^  founded  on  tbe  humane 
principles  established  by  Beccaria.  In  April,  1786,  he 
r^gned  his  court  appointment  The  results  of  his 
leisure  were  in  1787  a  new  translation  of  Newton's 
Opficf,  and  in  1788  his  M&moira  AeadimSqamt  ov 
ivoMwZn  Dicouverta  $ur  la  Lumiire. 

Hii  identific  life  was  now  over,  his  political  life  was 
to  b^n;  in  the  notoriety  of  uiat  poUtkal  life  hia 
great  scientifio  and  philosophical  knowledge  was  to  be 
forgotten,  the  high  position  he  had  given  up  denied, 
and  he  himself  to  be  scoffed  at  as  an  ign<ffmnt  uiarlatan, 
wbq  had  sold  quack  medicines  about  ihe  streets  of 
Paris,  and  been  glad  to  earn  a  few  sous  in  the  stables 
of  the  Comte  d' Artois.  In  1788  the  notables  had  met, 
and  advised  tbe  assembling  of  the  states-general.  Tbe 
rieotipns  were  the  cause  of  a  flood  of  pamphlets,  of 
which  one,  Qffrande  d  la  J^triey  was  by  Marat,  and, 
though  now  foigotten,  dwelt  on  much  the  same  points 
as  Uie  famous  brochure  of  the  Abbd  Si^yte.  When 
the  states-general  met,  Marat's  interest  was  as  great 
as  ever,  and  in  June,  1789,  he  pnMished  a  supplement 
to  his  (Mmnde,  followed  m  July  by  La  ComtitutioTiy 
in  whieb  he  embodies  his  idea  of  a  constitution  for 
France,  and  in  September  by  hia  TabUau  dt»  Vtoeg  de 
Ja  ConBtittttiomT  Angleterre,  which  he  present^  to  the 
assembly.  The  latter  alone  deserves  remain  The 
aasemUy  was  at  this  time  full  of  Anglomaniacs,  who 
desired  to  establish  in  France  a  constitution  exactly 
amilar  to  that  of  England,  Marat,  who  had  lived  in 
BngUnd,  had  seen  that  England  was  at  this  time  being 
ruled  an  oligarchy  using  the  forms  of  liberty,  which, 
while  pretendmg  to  represent  tbe  oountry,  was  realiy 
bong  gradually  mastered  hy  Uie  njtl  power.  His 
heart  was  now  all  in  politics;  ud,  feeling  that  his 
energies  needed  a  larger  scope  than  occasional  tracts 
afforded,  he  decided  to  start  a  paper.  At  firstappeared 
a  nngle  number  of  the  Monitettr  patriate,  followed  on 
September  12  by  the  first  number  of  uie  Puhlicitte 
parigieUf  which  on  September  16  took  the  title  of 
Jj'Ami  au  Paiple^  and  was  to  absorb  his  future  life. 

The  life  of  Marat  now  becomes  part  of  the  history 
of  the  French  RevoIuUon.  From  the  beginning  to  the 
end  he  stood  lUone.   He  was  never  attached  to  any 


party ;  the  tone  of  bis  mind  was  to  suspect  whoever 
was  m  power ;  and  therefore  no  historian  has  tried  to 
defend  nim,  and  all  state  the  &cts  about  him  widi  a 
strong  colonng.  About  his  pt^Mr.  the  inoanutiim  vi 
himself,  the  first  thing  to  be  said  is  that  the  man 
always  meaut  what  he  said ;  no  poverty,  no  misery  or 
peraeoutioii,  coaU  ko^  him  quiet;  be  was  pttpetnally 
ciTing — ^'  nona  iommee  trahis." 

Further,  the  snspidons  tone  of  his  mind  extended 
to  his  paper,  and  he  made  it  play  the  part  of  the 
lion's  month  at  Venice ;  whoevo*  snspeotod  any  one 
had  only  to  denounce  him  to  the  Anu  du  FeupU,  and 
the  denounced  was  never  let  alone  till  be  was  proved 
innocent  or  guiltjr.  He  began  by  attacking  the  most 
powerful  bodies  m  Paris,— the  corps  monicupal,  with 
BaiUy  at  their  head,  and  Hie  ooort  of  the  Chitde^— 
snd  after  a  struggle  found  (hem  too  strong  ftir  him, 
and  fled  to  London  (January,  1790).  There  he  wrote 
his  Venonciation  contre  Neacer^  and  in  May  dared  to 
return  to  Paris  and  continue  the  Ami  da  Pei^le.  He 
was  embittered  by  peneculion,  ud  continned  his 
vehement  attacks  against  all  in  power^-t^ainst  Bailly, 
against  La  Fayette,  and  at  last,  after  the  day  of  ue 
Onamps  du  Mais^  against  the  king  himselC  All  this 
time  he  was  hiding  in  cellars  and  sewers,  where  he 
was  attacked  by  a  horrible  skin  disease,  t^ided  only 
bf  the  woman  Simonne  Evrard,  who  remained  true  to 
him.  The  end  of  the  oonstitnent  assemUy  he  heud 
of  with  joy,  and  with  bight  hwes  (aooa  dashed 
the  behavior  of  the  legiwkttve)  ibr  the  fntnre,  when 
almost  despairing  in  December,  1791^,he  fled  once 
more  to  London,  where  he  wrote  hia  EooleduOitoyen. 
In  April,  1792,  summoned  again  by  the  Cordelien,  h« 
returned  to  Paris,  and  published  No.  627  of  the  Ami 
The  war  was  now  the  question,  and  Marat  saw  dearly 
enough  that  it  was  not  sought  for  the  sake  of  Fnnoe, 
that  it  was  to  serve  the  purposes  of  the  royalists  and 
the  Oirondins,  who  thought  of  themselves  uone.  The 
early  days  of  the  war  being  unsucoesaful,  the  prodama* 
tion  of  the  duke  of  Brunswick  exinted  all  hearts ;  who 
could  {(0  to  save  France  on  tbe  fivntiers  and  leave 
Paris  in  the  hands  of  hia  enemies?  Marat,  like 
Danton,  foresaw  the  massacme  of  September.  After 
the  events  of  August  10th  he  took  his  seat  at  the 
commune,  and  demanded  a  tribunal  to  try  the  royalisti 
in  prison.  No  tribunal  was  formed,  and  the  massacres 
in  the  prisons  were  the  inevitable  result  In  the  eleo- 
tions  to  the  convention,  Marat  was  elected  seventh  out 
of  the  twenty-four  deputies  for  Paris,  and  for  the  fint 
time  took  his  seat  in  an  assembly  of  the  nation.  At 
the  dedaration  of  the  republic,  he  dosed  his  Ami  d% 
Peujde^  and  commenced  a  new  paper,  the  Journal  de 
la  RtptUiHqite  fVanfaitey  which  was  to  contun  his 
sentiments  ss  its  predeoess(n>  had  done,  and  to  bo 
always  on  thi  watoh.  In  the  asseraUy  Marat^had  no 
party ;  he  would  alwtqv  suspect  and  oppose  the  power- 
ful, refuse  power  for  himself.  Afler  the  biUtle  (rif 
Vaimy,  Dumouriez  was  the  greatest  man  in  Fnnee ; 
he  could  almost  have  restored  the  monarchy,  yet 
Marat  did  not  fear  to  go  uninvited  to  the  tragedian 
Talma's^  and  there  accuse  Dumouriez  in  the  presence 
of  his  fhends  of  want  of  patriotism.  His  unpopularity 
in  the  assembly  was  extreme,  yet  he  inusted  on  speak- 
ing on  the  question  of  the  lung's  trial,  dedarod  it 
unfair  to  accuse  Louis  for  anyubing  anterior  to  his 
aoceptanoe  of  the  oonsUtnUon,  and,  though  implacar 
ble  towards  the  king,  as  the  one  man  who  must  cue  for 
the  people's  good,  ne  would  not  allow  Malesherbea, 
the  king's  counsel,  to  be  attacked  in  his  paper,  and 
speaks  of  him  as  a  "sage  et  respectable  vieillard." 
The  king  dead,  the  months  from  January  to  May  were 
spent  in  an  unrelenting  struggle  between  Marat  and 
the  Girondina.  Marat  despised  the  ruling  party 
because  they  had  suffered  nothing  for  the  republic, 
because  they  talked  too  much  of  their  feelings  ana 
their  antique  virtue,  because  they  had  for  their  own 

gorposes  plunged  the  country  into  war;  while  the 
firondius  hated  Marat  as  representative  of  that  rough 
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red  republiouiiam  which  would  not  ^eld  itadf  to  a 
Roman  republic,  with  themaelvea  for  tribunea,  orators, 
and  generals.  The  Qirondins  conquered  at  first  In  the 
oonvenUfm,  and  ordered  that  Marat  shoold  be  tried 
before  the  Tribunal  BevolutioDnalre.  But  thai  tIo- 
tory  nuned  them,  for  Marat  was  acquitted  on  April 
24,  and  returned  to  the  convention  with  the  people  at 
his  hafk.  Their  fall  was  a  veritable  vietoty  for  Marat 
But  it  was  his  last.  The  skin  disaue  he  luid  oontnoted 
in  the  sabtomnean  haunts  was  rttpidly  dodng  his  life ; 
he  oould  only  ease  his  pun  by  sitting  in  a  warm  bath, 
whore  he  wrote  his  journal,  ana  aocosed  the  Girondins, 
who  were  txyins  to  raise  France  agunsfc  Paris.  Sitting 
thus  on  the  13ta  July  he  heard  in  the  evening  ayoung 
woman  begging  to  be  admitted  to  see  him,  saying  that 
^e  Inrought  news  from  Caen,  where  the  escaped 
Girondins  were  trying  to  rouse  Normandy.  He  ordered 
her  to  be  admitted,  asked  her  the  names  of  the  dapur 
ties  then  at  Caen,  and,  after  writing  their  names,  said, 
"They  shall  be  soon  gmllotined,  when  the  young 
giii  whose  name  was  Charlotto  Oorday,  stabbed  him 
tothehesit  Grand  was  liiefbneral  pven  to  the  man 
who  had  snffsred  so  mnoh  tar  the  npnUio.  Whatever 
his  political  ideas,  two  tJbings  shine  cdeaily  out  of  the 
mass  of  pn^udioe  whkth  us  shnraded  the  name  of 
Marat— mat  he  was  a  man  of  great  attainments  and 
acknowledged  pomtion,  who  sacrificed  fortune,  health, 
life  itself,  to  his  convictioiu,  and  that  he  was  no  bite 
Jeroee,  no  factious  demagogue,  but  a  man,  and  a 
humane  man  too,  who  oouid  not  keep  his  head  cool  in 
Stirring  times,  who  was  rendered  suspicious  by  constant 
penecution,  and  who  has  been  r^:arded  as  a  personifi- 
eation  of  murder,  because  he  published  every  tiiought 
in  his  mind,  while  others  only  vented  their  anger  and 
displayed  their  suspicions  in  spoken  words. 

The  only  works  of  Marat  not  raentiooed  in  the  text  are 
£h  oMNteTM  dw  Gmie  Potomhi,  a  poor  novel,  which  mnst 
iMve  heen  written  in  his  ewly  Aays,  and  which  waa  dia- 
oovned  in  MS.  and  published  hj  BlbliophUe  Jacob;  two 
brochorea  on  a  ballooa  accident,  1785;  Let  Chaelatmt 
JTodanMt,  ou  Lettre$  twr  U  Chartatamtm  aeadimiqus,  1791 ; 
Le  Jwuui  Prem^ait,  jomnuU  fUiH^M,  Jane  2  to  June  £4, 
1790;  tnuulatlon  of  Chotnt  of  StSotrf,  with  flf^  pagfls  on 
E^rench  hirtoir  prefixed,  year  1. 

On  Marat's  lite  ahonld  m  read  X'oMi  dupei^pU,  iSKnm  out 
Manft  journaiittiekm  LAm,  Hamburg,  1846;  A.  Boogeart, 
MtmA,  rami  dn  jwitplA  S  vols.,  1864;  O.  Piassoll,  Marai, 
VmAeo  dd  Ptwofo  a  la  SveoUakme,  Hilaii.  lEr74:  A.  Varmorel, 
(Bmptm  da  J.  P.  Marat,  Vami  du  pei^U,  reoiwWM*  «f  amnoUea, 
1868 ;  F.  Chevremont,  HanU,  Aidw  du  ^UiopUle,  etc.,  1876 ; 
lA^  Itaeardt  d4  Marat,  1877;  and  particularly  his  J«miVwf 
Jbnrt,  tnrit  poUH^ue,  ammfagai  d»  ss  ai*  aeimiifbM  fo- 

m^iB.ttpHmtt^^'ftiiM^-im..  (H.  hTs.) 

MARATHON  was  a  plain  on  the  northeast  coast 
(tf  Attiov oontaining  four  villages — Marathon,  Probft- 
linthos,  Trioorythoe,  and  Oinoe,  which  formed  a  te- 
trapoUs.  It  was  divided  irom  the  phun  of  Athens  by 
Mount  Pentelions  and  the  hilly  district  of  Diacria, 
and  was  in  the  early  period  an  autonomous  state.  After 
it  becune  incorporated  in  the  Attic  state,  it  retained 
something  of  its  orifrinal  distaoctive  character.  The 
worship  of  Apollo  had  its  first  home  in  AtUoa  here, 
and  it  was  carried  hence  to  Athens  when  the  tetrapo- 
Bs  was  made  part  of  the  AUienian  commonwealth. 
The  district  was  one  of  the  ohief  seats  of  the  worship 
of  Herenles,  uid  Ikossted  that  it  was  the  first  place 
where  he  hsa  been  worshipped  as  a  god.  Hence  legend 
localised  here  several  events  in  the  stoiy  of  the  Hera- 
didsB,  and  wpecially  the  self-sacrifice  of  Macaria, 
daugntor  of  Hercules.  The  legend  of  Theseus  was 
also  known  in  the  district  j  here  the  hero  slew  the 
MaraUionian  bull.  The  plam  derived  its  fame  chiefly 
from  the  ^Ule  in  which  the  Athenians  uid  Platseans 
under  MDtjades  defeated  the  FersianSj  400  b.o.  The 
one  hundred  and  ninety-two  Athenians  that  were 
dain  were  buried  on  the  field  of  battle,  oontrarr  to  the 
nsual  Attic  costom,  and  a  moundi  which  Is  still  called 
Soro,  was  erected  over  them.  Another  tomulus 
eovezed  the  bodies  of  the  slain  PlatSBans  and  i^ves, 
and  a  speoisl  nummnent  ids  raised  to  Miltudes. 


MAHBLE  is  a  term  applied  to  any  Umestone  whiolh 
is  sufficiently  close  in  texture  to  admit  of  bebg  polished. 
Many  oUier  ornamental  stones — such  as  serpentine* 
alabaster,  and  even  granite — are  sometimes  loosely 
deugnat«d  as  marbles,  but  by  accurate  writers  the 
term  is  invariably  restricted  to  those  dystalline  and 
oompaot  varieties  of  carbonate  of  lime  which,  when 
policed,  are  applicable  to  purposes  of  decoration. 
The  crystalline  stxuotuie  is  typioaHf  shown  in  statuary 
maxUe.  A  fractured  snrface  of  this  stone  displays  a 
multitude  of  sparicUng  facets,  which  are  the  rnonibo- 
hedral  deavage-planes  of  the  component  grains.  On 
phuung  a  thin  setAion  of  Carrara  mwble  under  the 
microscope,  it  is  seen  that  each  grain  is  an  imperfect 
crystal,  or  oiystalloid,  of  oalc-spar,  having  an  irregular 
boundary,  and  being  itself  made  up  of  a  number  of 
crystalline  plates  twinned  together  (see  fig.  5,  article 
Geology,  vol.  z.  p.  206).  It  issaid  that  a  somewhat 
similar  polysynthetio  structure  m^  be  wtifidally 
induced  lu  ^o-spar  by  means  of  pressure.  As  marble 
appears  to  be,  in  many  cases,  a  motamorphio  rock^  it 
is  probable  that  pressure  and  heat  have  been  the  prin- 
cipal natural  agents  ooncemed  in  the  alteration  of 
oompactintoct^j^stallinelimestones.  It  was  shown  many 
yean  ago  by  Sir  J ames  Hall  that  even  an  earthy  lime- 
stone, like  chalk,  when  strongly  heated  in  a  oloscNi 
vessel,  might  assume  a  saccharoidal  texture ;  and  it  is 
a  fact  famuiar  to  the  field-geologist  that  a  crystaUiae 
structure  is  oflen  locally  developed  in  limestone  where 
it  happens  to  have  been  invaded  by  an  eruptive  rock. 
Prof.  Geikie  proposes  to  distinguish  this  kind  of  meta- 
morphism  by  the  term  marmarotU  (Text-Book  of 
Gtohgy,  1882). 

Among  statuary  marbles  the  first  place  may  be  as- 
Buned  to  the  famous  Pentelio  marUe,  the  material  in 
which  Phidias,  Praxiteles,  and  other  Greek  sculptors 
executed  their  prindpal  works.  The  characteristics  of 
this  ^ne  are  well  seen  in  the  Elgin  marbles,  whidi 
were  removed  from  the  Parthenon  at  Athens,  and  are 
DOW  in  the  British  Museum.  Thb  marble  was  derived 
from  the  quarries  of  Mount  Peotelicus  in  Atdca.  The 

Seighboring  mountain  of  Hymettus  likewise  yielded 
larbles,  but  these  were  neither  so  pure  in  color  nor 
so  fine  in  texture  as  those  of  Pentehous.  Parian  mar- 
hie,  another  stoue  much  used  by  Greek  sculptors  and 
architects,  was  quarried  in  the  isle  of  Paros,  chiefiy  at 
Mount  Marpessa.  It  is  called  by  ancient  writers  lyeh- 
nitet,  in  altuwon  to  the  fret  that  the  qn«irie8  were 
worked  by  the  light  of  lami&  The  Venus  de'  Bfodid 
is  a  notaue  example  of  work  in  this  material  Cairara 
marble  is  better  known  than  any  of  the  Greek  marbles, 
inasmuch  as  it  constitutes  the  stone  invariably  em- 
ployed by  the  best  sculptors  of  the  present  day.  This 
mubla  occurs  abundantly  in  the  Apuan  AIm,  an 
offshoot  of  the  Apennines,  and  is  largely  worked  in 
the  neighborhood  of  Carrara,  Massa,  and  Serravezza. 
Stone  from  this  district  was  employed  in  Rome  for 
architectural  purposes  in  the  time  of  Augustus,  but 
the  finervarieUes,  adapted  to  the  needs  of  the  sculptor, 
were  not  discovered  ontil  some  time  later.  It  is  in 
Carrara  marble  that  the  finest  worics  of  MidieUngeb 
and  of  Canova  are  executed.  The  purest  varieties  of 
this  stone  are  of  snow-white  color  and  of  fine  saochar 
nndal  texture.  SiUca  is  disseminated  through  soma 
of  the  marble,  becoming  a  souroe  of  annoyuioe  to  th* 
workman ;  while  occasionally  it  separates  as  beaatifuUy 
pellucid  crystals  of  quarts  known  as  Carrara  diamonds. 
The  geological  age  of  the  marbles  of  the  Apuan  Alps 
has  oeea  a  sulgect  of  much  dispute,  some  geologists  re- 
garcUng  them  as  metamorphosed  Triaasic  or  even  Lias- 
sic  rodcs,  while  others  are  disposed  to  refer  them  to 
the  Carboniferous  system.  Much  of  the  common  mar- 
ble is  of  a  bluish  color,  and  therefore  unfit  for  statuary 
purposes;  when  streaked  with  blue  and  grey  veins, 
the  stone  is  known  as  bardiglw.  Curiously  enough, 
the  common  white  marUe  cn  Tuscany  oomea  to  Eng- 
land as  Si<^Bn  marble— a  name  piobalMydue  to  its  hav- 
ing been  fbimeriy  le-ihipped  from  scnne  ptwt  in  Sicily. 
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MARBLE. 


Althonxh  ciE^rstalUiie  marblea  fit  Sea  itatiuiy  wurk 
•n  not  round  to  an?  extent  in  Great  Britain,  the 
Umestonefl  of  t^e  PalsBOEoio  fonnations  yet  yield  a 
great  Tarietyof  marbles  well  suited  for  architectural 
purpoaes.  The  Devonian  rocks  of  South  Devon  are 
rich  in  handsome  marbles,  presenting  great  diversity 
of  lint  and  pattern.  Plymouth,  Torquay,  Ipplepen, 
BablMOombe,  and  Chudleigh  may  be  namea  as  the 
principal  looalilies.  Many  of  these  limestones  owe 
Uieir  beauty  to  the  fbsedl  oorals  which  thegr  oontain, 
•nd  are  hence  known  as  madrepore  marbles. 

Of  far  greater  importance  than  the  marbles  of  the 
Devonian  system  are  those  of  GarbonifcTonB  age.  It 
is  from  the  Carboniferous  or  Mountun  Limestone  that 
BriUsh  marbles  are  mainly  derived.  Marbles  of  this 
age  are  worked  in  Derbj^hire  and  Yorkshire,  in  the 
neighborhood  of  Bristol,  in  North  Wales,  in  the  Isle 
of  Man,  and  in  various  parts  of  ^eland.  One  of  the 
most  beautiful  of  these  stones  is  the  encrinital  marble, 
a  material  which  owes  its  peculiarities  to  the  presence 
of  nhmeroua  encrinites.  or  stone-hlies.  These  fossils, 
when  oat  in  various  dirn^ons,  give  a  oharacterisUo 
pattern  to  the  stone.  The  joints  of  the  stems  and 
arms  are  known  fromthdrsiiapeas  "whed-stones," 
and  the  rock  itself  is  sometimes  known  as  entrochal 
marble.  The  most  beauUfiil  varieties  are  those  in 
which  the  calcareous  fossils  appear  as  white  markings 
on  a  ground  of  grey  limestone.  On  the  Continent  a 
black  marble  with  small  sections  of  crinoid  stems  is 
known  as  petit  granite  while  in  Derb^hire  a  similar 
rode,  crowded  with  fragments  of  minute  encrinites,  is 
termed  bird's-eye  marble. 

Perhaps  the  most  generally  useful  marbles  yielded 
by  the  Oarboniferons  system  are  the  black  varieties, 
inaxAi  are  largely  employed  for  chimney-pieoes,  vases, 
and  other  ornamental  ol^eots.  Theoolwof  most  black 
fimestone  is  due  to  die  presence  of  Utaminoas  matter, 
whence  the  mineralogical  name  anthraoonite.  Such 
limestone  commonly  emits  a  fetid  odor  when  struck ; 
and  the  color,  bmng  of  organie  origin,  is  discharged  on 
calculation.  Blaok  marblee,  more  or  less  dense  in  color, 
are  qvarried  in  various  parts  of  Ireland,  especially  at 
Kilkenny  and  near  Galway :  but  the  finest  kind  is 
obtuned  from  near  Ashford  in  Derbvshire.  From 
Ashford  is  also  derived  a  very  beautiful  stone  known 
as  rosewood  marble.  This  is  a  dense  brown  laminated 
limestone,  displaying  when  polished  a  handsome  pat- 
tern somewhat  resembling  ttie  grain  of  rosewood ;  it 
ooonn  in  veiy  limited  quantity,  uid  is  nsed  chiefly 
fiv  inlaid  woric. 

With  the  rosewood  marble  may  be  compared  the 
well  known  landsca^  marble  or  Cotham  iMone,  an  argil- 
laoeous  limestone  with  i>eculiar  dendritio  markings,  due 
probably  to  the  infiltration  of  water  coDtumnv  oxide 
of  manganese.  This  limestone  oocurs  in  irregnCir  mas- 
ses near  the  base  of  the  White  Lias,  or  uppermost  di- 
vision of  the  Bhsetie  series.  It  is  found  pnncipally  in 
the  nughborhood  of  Bristol.  The  arborescent  forms 
depicted  in  bluish-grey  upon  this  landscape  marble 
form  a  marked  contrast  to  the  angular  mailings  of 
warm  brown  color  which  are  seen  on  slabs  of  ruin  mar- 
ble from  ilorence — a  stone  oocanonaUy  known  idso  as 
landscape  stone,  or  pietra  paesina. 

British  limestones  of  Secondaiy  and  Tertiary  age  are 
not  generally  compact  enough  to  be  used  as  marbles, 
but  some  of  the  shelly  beds  are  employed  to  a  limited 
extent  for  deporaUve  purposes.  Ammonite  marble  is  a 
dark  brown  limestone  from  the  Lower  Lias  of  Somer- 
setshire, crowded  with  ammonites,  principally  A.  plani- 
cottata.  Under  the  name  of  Forest  marble,  geologists 
recognize  a  local  division  of  the  Lower  Oolitic  series,  so 
named  by  W.  Smith  from  Wychwood  Forest  in  Oxford- 
shire* where  shelly  limestones  oocur ;  and  these,  though 
uf  little  economic  value,  are  capable  of  being  nsed  as 
rough  marbles.  But  the  most  important  marons  of  the 
Secondary  series  are  the  idielly  Umestones  of  iJie  Pnr- 
beck  formation.  Pnrbedt  marUe  was  a  fav<mt«  mate- 
rial with  medianl  architects,  who  used  it  finely 


slendw  dust«red  columns  and  for  sepulchral  monu- 
ments. It  consists  of  a  mass  of  the  snells  of  a  fresh- 
water  snaU,  Pcdudina  carin^era,  embedded  in  a  blue 
or  grey  limestone,  and  is  found  in  the  Upper  Piubeck 
beos  of  Swanage  in  Dorsetshire.  Excellent  ^xamnles 
of  its  use  may  be  seen  in  Westminster  Abbey  ana  in 
the  Temple  Church,  as  well  as  in  the  cathedrals  of 
Salisbury,  Winchester,  Worcester,  and  Lincoln.  Sussn 
marble  is  a  very  similar  stone,  occurring  in  thin  beds  in 
the  Weald  clay,  and  consisting  laqjely  of  the  shells  of 
PaludmOf  prindpaUy  P  situexiennM  and  P,  fimiorvm. 
The  altwr  stones  and  die  episcopal  chair  in  Canterbmy 
cathedral  are  of  this  material 

Mixtures  of  limestone  and  serpentine  frequently  form 
rooks  which  are  suffidently  beautiful  to  be  used  as  orna- 
mental stones,  and  are  generally  classed  as  marbke. 
Such  serpentinous  limestones  are  induded  by  petrolo- 
gbts  under  the  term  ophicaldte.  The  famous  reroEe 
anlico  is  a  rock  of  this  character.  Mona  marble  is  an 
ophicaldte  from  the  metamorphic  series  of  the  Lde  of 
Anglesey,  while  the  "Irish  green"  of  architeds  is  a 
umilar  roek  from  Connemara  m  west^  Qalway.  It  is 
notable  that  some  of  the  "white  marUe"  of  Conne- 
mara has  been  found  by  Messrs.  King  and  Rownejr  to 
conust  almost  wholly  of  malacolite,  a  silicate  of  calaum 
and  magnesium. 

A  beautiful  marble  has  been  worked  to  a  limited 
extent  in  the  idand  of  Hree,  onej)f  the  Helmdes.  bat 
the  quarry  appears  to  be  now  eniausted.  This  Tiree 
marble  is  a  hmestone  having  a  delicate  camelian  oolor 
diffused  through  it  in  irregular  patches,  and  containing 
rounded  (^TStalloids  of  sahlite,  a  green  angitic  mineral 
resembling  malacolite  in  compoution.  When  dissolved 
in  acid  the  marble  leaves  a  brick-red  powder,  which 
has  been  studied  by  Dr.  Eeddle,  who  has  also  analysed 
the  sahlite. 

Many  marbles  wluch  are  prized  for  the  variegated 
patterns  they  display  owe  these  patterns  to  their  fonna- 
tign  in  concentric  sones, — such  marbles  being  in  fact 
stalagmitic  deposits  of  carbonate  of  lime,  and  probably 
consisting  in  many  cases  of  arwonite.  One  of  the  most 
beautifoT stalagmitic  rooks  is  the  so^ialled  onyx  marble 
of  Algeria.  This  stone  was  largely  used  in  the  buildings 
of  Carthage  and  Rome,  but  the  quarries  which  yielded 
it  were  not  known  to  modem  sculptors  until  1849,  when 
M.  Delamonte  rediscovered  the  marble  near  Oued-Ab- 
dallah.  The  stone  is  a  beautifully  translucent  material, 
delicately  clouded  with  yellow  and  brown,  and  is  greatly 

Eiised  by  French  workmen.  Lsige  depouta  ofa  very 
ne  onyx-like  marble,  rinular  to  the  Algerian  stone, 
have  been  worked  of  late  years  at  T^cali,  about  35  nules 
from  the  dty  of  Mexico.  Among  other  stalagmilie 
marbles,  mention  may  be  made  of  the  well-known 
Oibnltar^stone,  wiuch  is  often  worked  into  models  of 
cannon  and  other  ornamental  objects.  This  stalagmite 
is  much  deeper  in  color  and  less  translucent  than  the 
onyx  marbles  of  Algeria  and  Mexico.  A  richly  tinted 
Btiuu;mitic  stone  worked  in  California  is  known  as 
Caliromian  marble.  It  is  worth  noting  that  the  "  ala- 
baster "of  the  andents  was  stala«mitic  carbonate  of 
lime,  and  that  this  stone  is  diereiore  called  by  miner- 
^ogists  "  Orioital  alabaster"  in  order  to  distinguish  it 
fifom  our  modem  "  alabaster,"  vhidi  is  a  sulphate,  and 
not  a  carbonate,  of  lime. 

The  lm>wn  and  yellow  ooltnrs  which  stalagmitic  mai^ 
hies  usually  present  are  due  to  the  presence  of  oxide  of 
iron.  This  coloring  matter  gives  spedal  characters  to 
oertfun  stones,  such  as  the  gudh  antieo,  or  antiana 
yellow  marble  of  the  Italian  antiquaries.  Siena  macble 
IS  a  reddish  mottled  stone  obuuned  from  the  ndghbor- 
hood  of  Siena  in  Tuscany;  and  a  somewhat  similar 
stone  is  found  in  King's  County,  Ireland.  True  red  mar- 
ble is  b^  no  means  common,  but  it  does  occur,  of  bright 
and  uniform  cdor,  though  in  very  small  quantity,  in 
die  Carboniforons  limestone  of  Der):^yihixe  and  nrathp 
eastStaffiDrdshire.  It  may  be  noted  that  the  red  maiUs 
called  roMo  aatko  is  ofwi ooidbnnded  mth tlwim^dp 
Tom  antieo^  which  is  really  a  red  porpliyritio  mstoiiab 
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KreiMiUaistlienuiei^Teiitoftlffown  dielly  lime- 
stone oontuning  ammonitefl  and  othw  fowl  sheik, 
which  praseat  a  brilliant  duplay  of  iiideeoent  ooloiSi 
like  those  <^  preoioua  opal.  It  oooun  in  rodu  of  Idaeno 
age  at  the  lead-miBes  of  Bletberg  in  Oarinthia,  and  ia 
worked  into  snnff-bozes  and  other  amall  ofajwita.  By 
mineraloQVta  it  ia  often  tenned  AmuicAeQa,  an  Italian 
name  whtdi  may,  however,  be  appropriately  applied  to 
any  marble  which  oontains  small  sheUB. 

It  would  Mineoeasarily  extend  this  artide  to  cnnmer- 
ate  the  local  names  by  which  marble-workers  in  differ- 
ent ooontries  disdngaish  the  Tarions  stones  which  jpass 
under  thor  hands.  Tlie  quarries  of  France,  Belgium, 
tad  Italy,  not  to  mention  less  important  localitieB,  yield 
a  great  mvenBly  of  marbles,  and  umost  each  stone  Sears 
a  diMinotXTO  name,  often  of  trivial  meaning. 

America  posseiaes  some  valuable  depoata  of  marble, 
which  in  the  eastern  States  have  been  extensively 
worked.  The  crystalline  limestones  of  western  New 
England  furnish  an  abnndanoe  of  white  and  gray  mar- 
ble, while  a  beautiiul  material  fit  for  statuary  woA  has 
been  quarried  near  Rutland  in  Vermont.  A  gr^  bird's- 
^ye  marUe  is  obtuned  from  central  New  York,  and  the 
Krayiah  dooded  limestmea  ofThomaston  in  Mune  have 
Been  extennvely  quarried.  Of  the  Taricnated  and 
colored  marbles,  perhaps  the  most  beautiAu  are  those 
from  the  northern  part  of  Yermont,  in  the  neighbor^ 
hood  of  Lake  Champlain.  A  fine  brecdated  marble  is 
found  on  the  Maryland  nde  of  the  Potomac,  below 
Point  of  Reeks.  Among  the  prindpal  localities  for 
black  marble  may  be  mentioned  Shorenam  in  Yermont 
and  Glens  Falb  m  New  To^  In  Canada  the  oysta- 
line  limestOMi  of  the  Iraientiaii  series  yield  beaotifiil 
marbles. 

Turning  to  India,  we  find  important  quarries  at 
Haknma  in  R^'putana— a  locality  which  la  said  to 
have  yielded  the  marble  fi»  the  fiunoos  Bfahal  at 
Agra.  In  the  valley  of  the  Nerbudda,  near  Jabalpur, 
there  is  a  lai^  derolopment  of  marUe.  The  white 
maiUe  which  is  used  for  the  delkately-pierced  screens 
called  jalee  woric  is  obtained  from  near  Baialo,  in 
Ulwar.   See  Ball's  Ecorumie  Gwlogy  ^  IruUa^  1882. 

For  desorlptknu  of  anelent  msrblM  Me  F.  Coisl's  treatise 
DtUs  Ptttre  oiitiAe;  moA  for  marblei  la  geoenl  oomolt  Pro- 
faaor  Holl'i  BMdmg  and  OnumtKUU  Stonn,  1878; 

(».  W.  B.») 

MARBLEHEAD.  a  town  and  port  of  entry  of  the 
United  States,  in  Essex  oount;^,  Massachusetts,  situ- 
ated on  the  coast,  17  miles  by  rui  northeast  of  Boston, 
and  4  milea  southeast  of  Salem,  and  oommunicates  by 
twd  branch  lines  with  the  main  line  of  the  Eastern 
Bailwaj.  It  is  built  on  a  rooky  peninsula  of  about 
3700  acres  in  extent,  which  juts  out  into  Maasaohnsetta 
Bay,  and  has  a  deep,  roomy,  and  nearly  land-looked 
harbor.  The  fisheries  in  which  Marblehead  was  onoe 
laigely  eng^ed  have  declined ;  but  sboemaldng  has 
become  an  important  industry,  and  the  town  is  rimng 
in  favor  as  a  summer  resort.  Many  of  the  houses  date 
from  the  "colonic"  period,  and  one  of  the  churches 
was  built  in  1714,  but  in  the  summer  of  1877  nearly 
the  whole  business  part  of  the  town  was  bunit  to  the 
grouad.  The  population  was  7703  in  1870,  and  7467 
m  1880. 

Marblehead  wm  fnoorporated  la  1649,  Of  the  original 
■ettlets,  a  eonsiderable  nDmber  were  from  the  Channel 
Tf)%^>H«,  and  their  pecDliarities  of  ipeech  contioned  for  a 
long  time  to  affect  uie  local  dialect.  As  at  that  period  the 
aaoond  town  of  3fMnchnsetti  in  wealth  and  lixe,  H&rblo- 
head  aent  one  thonsand  men  to  the  War  of  Independence, 
and  iti  privateers  rendered  excellent  service;  bat  Its  trad- 
ing pronierity  never  recovered  from  the  eflbcts  of  the  con- 
test. En)ridge  Oenr,  Tice-preaident  of  the  United  States 
in  1812,  was  bom  at  Harblehesd ;  and  the  town  ia  the  scene 
<^  the  grim  revenge  celebrated,  with  oonaideimble  poetioal 
lJottue,lD  WhittiM's  Skipper  /r«w»'«  BkU. 

MABBURG,  tCa  andent  nniveirity  town  of  Prusda, 
in  tlw  province  of  Hesse-Nassaa  and  district  of  Gassel, 
is  very jnctvoesquely  dtuated  on  the  slope  of  a  hill  on 
the  nght  bank  of  the  I^hn,  SO  miles  to  the  notlhof 


FVankfortKm-lJie-Main,  and  about  the  same  ^stenos 

to  the  southwest  of  GasseL  On  the  opposite  bank  of 
the  river,  whieh  is  here  spanned  two  bridges,  £e 
the  snborb  of  Weidenhausen  and  the  station  of  the 
Main-Wcsor  Rulway.  The  streets  of  the  town  proper 
are  steep  and  narrow,  and  the  genenl  character  of  Uie 
arobitedore  is  quaint  and  mediaeval.  Thehillonwhidi 
the  town  lies  is  crowned  by  the  extenrive  old  schloss. 
a  fine  Gothio  building,  the  most  noteworthy  parts  of 
which  are  the  rittmwii  (see  below),  dating  mnn  1277- 
1320.  and  the  beantiihl  little  elmpel  This  chateau 
was  nmnm^y  the  residenoeof  the  landgraves  of  Hesse, 
afterwards  served  as  a  prison,  and  ia  now  the  repou- 
tory  of  the  historioaUy  interesting  and  vidnaUe  ar- 
chives of  Hes^  The  chief  arehiteotoral  ornament 
of  Marburg  is,  however,  the  Elisabethenkirohe,  a  v^- 
table  gem  of  the  puretd;  Early  Gothic  style,  erected  by 
the  grand  master  of  the  Teutonic  Order  in  1235-83,  to 
contun  the  tomb  of  St  Elizabeth  of  Hungary.  The 
remains  of  the  sunt  were  deposited  in  a  rich  nlver-gilt 
saroopbagns,  which  is  still  extant,  and  were  afterwards 
viflited  by  myriads  of  pilgrims,  until  the  Protestant  sral 
of  Landgrave  Philip  the  Generous  caused  him  to  re- 
move Uie  body  to  some  unknown  spot  in  the  chnnih. 
The  drarch  also  oontains  the  tombs  of  numerous  Hes- 
nan  landgraves  and  knights  of  the  Teutonic  Order. 
The  Lutheran  ohuroh  is  another  good  Gothio  edifioe, 
dating  munl^  from  the  15th  century,  ^e  town- 
house,  bnilt  in  1512,  and  several  fine  houses  in  Uie 
Renaissance  s^le,  also  deserve  mention.  The  nm- 
vermty  of  Marburg,  founded  by  Philip  the  Generous 
in  1527,  was  the  first  university  established  without 
papal  privileges,  and  speedily  acquired  a  great  repu- 
tation throughout  Protestant  Europe.  It  has  a  libnrv 
of  140,000  TolumeSj  and  is  admirably  equipped  witn 
medical  and  other  ustitute^  which  form  some  of  the 
finest  modem  bnildin^  in  the  town.  The  number  of 
students  is  now  about  seven  hundred.  Harbuig  also 
possesses  a  gjrmnadum,  a  "realschule,"  an  aj^ricol- 
tural  school,  a  sodety  of  naturalists,  a  hospital,  a 
poorhouse.  and  an  extendve  lunatic  asylum.  It  ia  the 
seat  of  a  district  court,  and  of  superintendents  of  the 
Lutiieran  and  Reformed  churohea.  Marburg  pottery 
is  renowned;  and  leather,  iron  wares,  and  surgiou 
instruments  are  also  mann&etured  there.  The  popu- 
lation in  1880  amonnted  to  11,225.  The  environs  are 
very  picturesque. 

Ifarhnrg  la  flnt  historically  mentioned  In  a  doomnent 
of  the  banning  |tf  the  13Ui  oeDtnir,  and  reoeived  its  mn- 
nf  dpal  o&arter  froni  Lant^^ve  Lotita  of  ^nringta  In  1287. 
On  his  death  it  beeame  the  resIdeDee  of  Us  wifb,  EUsabeth 
of  HongaiT,  who  bidlt  a  hospital  there  and  died  In  1231,  at 
the  age  of  twenty-ionr,  worn  oat  with  works  of  religion 
and  ohari^.  Bhe  was  canoniaed  soon  after  her  death.  By 
1847  Marburg  had  already  beorane  the  seeond  town  of  HesBSk 
and  InOelfith  and  IStheentnrlea  it  alternated  with  Quwl 
as  the  seat  of  the  landgraves.  In  1529  the  fiunoos  ocm< 
ference  between  Lnther  and  ZwingU  on  the  sotifect  of 
traaanbstantiatira  took  place  there  In  the  rittetaaal  of  the 
schless.  Daring  the  Thirtv  Ye«w'  and  Seven  Yeeis'  Waw 
Marborg  saffered  oocaldenu)]  j  finm  sieges  and  flunine.  In 
1806,  and  ag^  In  1810^  it  was  the  centra  of  an  abortive 
r^ng  against  the  French,  In  emiaeqaenoe  of  wbieh  the 
fortificatlonaof  the  castle  were  destroyed. 

Several  monogtMdu  have  been  pavUbaA  on  tiw  eooftreoes 
and  unlveTBltj  of  Hartmrg.  A  general  aoooont  of  the  town,  wlfli 
reftrences  to  the  most  Impottanl  of  these,  Is  ftven  In  BOcUag^ 
Wtgrnltr  dureh  Marbmg,  187S. 

MABBURG,  the  second  town  of  the  Austrian  dudiy 
of  Styria,  is  very  picturesquely  ntuated  on  both  banks 
of  the  river  Drave,  in  a  plain  allied  the  Pettauer-Feld, 
at  the  base  of  the  well-wooded  Bacheo^birge.  It  is 
the  seat  of  the  Inshop  of  Levant,  and  of  the  jndidal 
and  administrative  authorities  of  the  district,  and 
oontuna  a  gymnasium,  a  "realschnle,"  an  episoopal 
seminary,  a  normal  school,  a  pomological  school,  a 
theatre,  and  three  hospitals.  The  prindpal  buildings 
sre  the  oathednl,  the  tower  of  whioh  oommands  a 
bunljflil  view,  and  the  old  castle.  Its  utoation  in  the 
midst  of  a  ftrtile  vine-growing  ^strict,  wasuabeA 
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Uie  navigable  Drave  with  Hungftry,  and  by  rulway  vith 
Tienna,  Trieste,  the  Tyrol,  and  Cariathia,  makes  it 
the  oentre  of  a  oonwderable  traffic  in  wine  and  gnuo. 
Its  indnsbial  produota  are  teaUier,  iron  and  Un  wares, 
Uoueors,  and  Bparkliiigvine,  and  it  also  oontains  seve- 
nu  large  oooperuee.  The  ezteosTe  workshops  of  the 
South  AnstnaD  Railway  are  sitoated  in  the  suburb  of 
Uagdaleoa,  on  the  right  bank  of  the  Drave,  andnve 
em^oyment  to  neariy  Uiree  thousand  hands.  With 
the  exoepUon  of  a  suooessfxd  renstanoe  to  Matthias 
Gorrinas  in  1480-81,  the  history  of  the  town  presents 
no  notaUe  event  In  1880  Marburg  oontained  17>^ 
inhaintants,  induding  a  garrison  oi  1600  men.  The 
environs  abound  in  interesting  and  picturesque  points. 

See  Pair's  Hmdbook  to  Jfortefv,  Onti,  1847. 

MABCANTONIO,  or,  to  give  him  his  full  name, 
Maboastonio  Bauondi,  is  celebrated  as  the  chief 
Italian  master  of  the  art  or  engraving  in  the  age  of  the 
Renaissance.  The  date  of  bis  birth  is  uncertain,  nor 
is  there  any  good  authority  for  asEOgning  it,  as  is  com- 
monly done,  approximately  to  the  year  ]1488.  He  was 
prolmbly  bom  aome  years  at  least  earlier  than  thifj  in- 
asmuch as  he  is  mentioned  by  a  contemporary  writer, 
Achillini,  as  being  an  artist  of  repute  m  1504.  His 
eariiest  dated  plate,  illusU«ting  the  ^ry  of  Fyramus 
and  Thiahe,  belongs  to  the  following  year,  1505. 
Maroantonio  reonved  his  tnuning  in  the  workshop 
of  tlie  fiunous  goldsmith  and  painter  of  Bologna, 
IVanoeno  Rubolini,  usually  called  Francia.  "  Hav- 
ing more  apdtwie  in  design,"  says  Vasari,  "than 
his  master,  and  managing  the  naver  widi  fadlity 
aiul  grace,  he  made  waist-buckles  and  many  other 
things  in  niello,  such  being  then  greatly  in  fashion, 
and  made  them  most  beautifully,  as  bang  in  truth 
most  excellent  in  that  craft"  The  real  nunc,  how- 
evcfj  of  Marcantonio  was  destined  to  be  founded 
on  his  attunments,  not  in  the  goldsmith's  art  gene- 
rallyj  but  in  that  particular  development  of  it  which 
oonusts  of  engravmg  designs  on  metal  plates  for  the 
purpose  of  reproduction  by  the  printjng  press.  This 
art  was  not  new  in  Italy  in  the  days  of  Marcantonio's 
apprenticeship.  It  had  been  practised,  in  a  more  or 
less  elementary  form,  for  not  less  than  forty  or  fifty 
years  in  the  woritshops  of  both  Tuscany  and  Lombardy. 
A  school  of  engravers  had  formed  itself  at  Florence 
under  the  inspiration,  as  it  appears,  chiefly  of  Sandro 
Botticelli ;  in  Lombardy  the  prevailing  innuenoe  upon 
the  nascent  art  had  been  that  of  Andrea  Mantegna. 
But  hitherto  neither  the  engraveis  of  Florence  nor 
those  of  the  Lombard  dties  nad  produced  anything 
comparable  fbr  richness  of  ^ect  and  technical  aooom- 
^hment  to  the  work  done  daring  die  same  period  on 
ue  other  ride  of  the  Alps.  The  aim  of  the  Italian 
engravers  had  not  hitherto  been  directed,  like  that  of 
Scnongauer  or  Dtirer,  towards  securing  such  freedom 
and  predsion  in  the  use  of  the  burin  as  should  impart 
to  the  impresrions  taken  from  their  engraved  plates 
botii  a  striking  decorative  effect  and  a  power  of  sug- 
gesting to  the  eye  a  complex  variety  of  natural  objects 
and  surfaces  in  tight  ana  shade.  The  Italian  masters 
had  been  satisfied  \rith  a  much  more  primitive  order 
of  effects.  They  had  been  content  to  omit  ^1  accesso- 
ries and  details  exoept  the  simplest  They  had  merely 
drawn  with  the  neeifle,  or  dry-point,  upon  the  copper, 
in  Just  the  same  w^  as  the^  were  aocustomed  to  draw 
«i  paper  widi  ibe  pen  or  silver  point,— takiiw  great 
puns  to  get  the  outlines  true  and  pure,  and,incuoatang 
shadows  onl^  by  means  of  straight  lines  rapidly  drawn 
in^r  very  simple  hvitchin^ 

By  the  beginning  of  the  16Ul  century,  however, 
when  Marcantonio  began  to  work  at  engraving  idong 
with  the  other  pupils  of  Francia,  a  desire  for  a  more 
complicated  kind  of  effects  was  already  arising  among 
the  lollowers  of  the  art  in  Italy.  Both  backgrounds 
and  passages  of  foreground  detail  were  oflen  imitated, 
inartificially  enough,  from  the  works  of  the  northern 
aaslers.   Maroantonio  himself  was  among  the  foie> 


most  in  oanying  out  this  movement  There  exist 
about  eighty  engravings  which  can  be  referred  to  Uie 
first  five  or  ux  yean  of  his  career  (1505-11).  Their 
sul^eots  are  veiy  various,  indudiiw  many  of  pa^a 
mythology^  and  some  of  obscure  allegory,  along  with 
those  of  Christian  devotion.  The  types  of  figures  and 
drapeiT,  and  the  general  character  of^ the  oompositioiis, 
bespeak  for  the  most  part  the  inspiration,  and  s<uiie> 
times  the  direct  authorship,  of  that  artist,  as  graoefiil  as 
he  was  grave,  Francia.  But  the  influence  German 
example  is  very  perceptible  also  in  the  work  of  the 
young  Maroantonio,  partioutarly  in  the  landscape  back- 
grounds, and  in  the  endeavor  shown  by  him  to  exiKeas 
form  by  means  of  light  and  shadow  with  greater  free- 
dom Uian  had  been  hitherto  the  practice  of  the  sonth- 
em  schools.  In  a  fern  snl^eots  also  the  figures  them- 
sdves  correspond  to  a  ooaxse  Teutonic,  instead  of  to 
the  refined  Italian,  ideal  But  so  &r  we  find  HaioaB> 
tonio  only  iodireouy  leaning  on  the  north  for  the  sake 
of  self-improvement  It  must  have  been  for  the  si^e 
of  commeraal  profit  that  he  by  and  by  produced  a 
series  of  direct  counterfeits  of  northern  work.  We 
allude  to  the  celebrated  focumilea  engraved  by  Mar- 
oantonio on  copper  from  Albert  Diirer's  woodcnt& 
These  &aumilee  are  uxt^-nine  in  number,  including 
seventeen  of  Dtirer's  Ltfe  of  tAe  Vh-gv^^  ^irty-sevm 
of  his  IMiU  Fataion  on  wood,  and  a  number  of  single 
pieces.  According  to  Vaaari,  Dtirer's  indignati(m  over 
those  counterfeits  was  the  cause  of  his  journey  to  Vfu- 
ice,  where  he  is  said  to  have  lodsed  a  complaint  agaiost 
Marcantonio,  and  he  induced  the  signona  to  prohiUt 
the  counterfeiting  of  his  monogram,  at  any  rate,  upon 
any  future  imitations  of  the  kind.  Yasari's  aooount 
must  oertunly  be  mistaken,  inannuch  as  DUrer's  jour- 
ney to  Venice  took  place  in  1506,  and  neither  of  the 
two  series  of  woodoute  imitated  by  Marcantonio  was 
pablit^ed  until  1511.  The  greater  part  of  the  designs 
for  the  Life  of  th£  Virffin  had,  it  is  ^e,  been  made 
and  engraved  seven  years  earlier  than  the  date  of  th^ 
pubUoation;  and  it  is  to  be  remarked  that,  iriieress 
Marcantonio*B  copies  of  the  IMUe  i^utum  leave  out  the 
monogram  of  DUrer,  it  is  inserted  in  his  oopies  of  the 
Life  of  the  Virgin ;  whence  it  would  afier  all  seem 
possible  that  he  had  seen  and  counterfeited  a  set  of 
impressions  of  this  series  at  the  time  when  they  were 
originidly  executed,  and  befbre  their  publicarion.  But 
the  real  nature  of  the  transaction,  if  transaction  there 
was,  which  took  place  between  DUrer  and  Marcantonio, 
we  cannot  now  hope  to  recover.  Enough  that  the 
Bolognese  en^ver  evidently  profited,  both  in  money 
and  in  education  of  the  hand,  hy  his  work  in  imitating 
in  a  finer  material  the  energ^o  characters  of  these 
northern  woodcuts.  He  was  soon  to  oome  under  a 
totallv  different  inflnenoe,  and  to  turn  the  experi- 
ence he  had  gained  to  account  in  interpreting  the  woric 
of  a  master  of  a  quite  other  stamp.  Up  till  tbe 
year  1510  Marcantonio  had  lived  entirely  at  Bologna, 
with  the  exception,  it  would  appear,  of  a  visit  or  virits 
to  Venice.  Veiy  soon  afterwards  be  was  attracted  for 
good  and  all  into  the  circle  which  surrounded  Raphael 
at  Rome.  Where  or  when  he  had  first  made  Raphael's 
aoquatntance  is  uncertain.  His  passage  to  Rome  by 
way  of  Florence  has  been  supposed  to  oe  mariced 
an  engraving,  dated  1510,  and  known  as  the  Climbers, 
LeB  Orimpeurs  (Bartsch,  487),  In  which  he  has  repro* 
duoed  a  portion  of  the  design  of  Michelangelo's  ear- 
toon  of  Uke  Bi^e  of  Anghiari,  and  has  added  behind 
the  figures  a  landscape  imitated  from  the  then  young 
Dutch  engraver  Lucas  of  Leaden.  The  piece  in  which 
he  is  recorded  to  have  first  tried  his  hand  after  Raph- 
ael himself  is  the  Lucretia  (Bartsch,  192).  From  that 
time  until  he  disappears  in  the  catastrophe  of  1527, 
Marcantonio  was  almost  exclusively  engaged  in  repro- 
ducing, by  means  of  engraving,  the  derigns  of  Raph- 
ael or  of  his  immediate  pupils.  Raphael,  the  story 
goes,  was  so  delighted  with  the  print  of  the  Locntia 
that  he  personally  truned  and  helped  Maraaatoiiio 
afterwards,  adding,  as  some  think,  a  touch  (tf  own  hm 
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andtlHntotlMfl^inTei^i  worit.  A  printing  estab- 
Gdiment  wu  set  up  imder  the  charge  of  Raphael's 
eolor  grinder,  II  Baviera,  and  the  profite  in  the  eariy 
Mage  of  the  boBineHjrere  Bhaied  between  the  engiav- 
er  and  the  printer.  The  sale  soon  became  verr  great ; 
papils  gathered  round  ^bout  Maroantonio,  of  whom 
the  two  meet  disdnguisbed  were  Marco  Dente,  known 
as  Mano  da  RaTenna,  and  Agoatino  de'  Mun,  known 
aa  AgostiDO  Venuiano ;  and  he  and  they,  dnring  the 
last  ten  yean  of  Raphael's  life,  and  for  several  yean 
following  hia  death,  gave  forth  a  neat  profunon  of 
ragnTinga  after  Uie  master's  woik, — not  copjnng,  in 
most  '"ff*«~^  his  finished  paintings,  butwonang  np, 
with  the  addition  of  simple  backgronnds  and  aooeno- 
lies,  his  first  slratches  and  trials,  which  often  give  Uie 
ocanptMntion  inadiffiBreDt  form  from  the  finished  work, 
and  are  an  Uie  more  intereeUng  on  (hat  account. 

The  best  of  these  engravings  produced  in  the  work- 
shop of  Huoantonio— those,  namely,  done  by  his  own 
hand,  and  en)eGiaUjy  tliose  done  daring  the  fint  few 
yean  after  he  had  attached  himself  to  Raphael — 
jnst^  count  among  the  most  prized  and  coveted 
examples  of  the  art.  Id  them  he  enten  into  the  genius 
of  his  master,  the  genius  of  choioe.  of  balance,  of  niyth- 
mioal  purity  and  ^arm ;  he  loses  iitde  of  the  ohutened 
■oienoe  and  sabtle  grace  of  Raphad's  oontoun,  or 
of  tha  inspired  and  winning  sentiment  of  his  wsbb; 
while  in  the  parts  where  he  is  left  to  himself— the 
nmnding  and  shading,  the  background  and  landscape 
—h»  managee  his  bunn  irith  all  the  skiU  and  freedom 
which  he  nad  gainmi  by  the  imitation  <tf  northern 
models,  but  puts  away  the  northern  emphasis  and  re- 
dundance of  detul.  His  work,  however,  does  not  long 
remun  at  the  height  marked  by  pieces  like  the  Lu- 
cretia,  the  Dido,  the  Judgment  of  Paris,  the  Poetry, 
the  Philosophy,  or  the  fint  Massacre  of  tbe  Innocents. 
Maroantonio'a  engravings  after  the  works  of  Raphael's 
later  yean  are  oold,  ostentatious,  and  soulless  com- 
parison. Still  more  so,  as  b  natoral,  were  those  which 
be  and  his  pupils  produced  after  the  dengns  the 
degenerate  scholars  of  Raphael  and  Michelwigdo,  of  a 
Giulio  RomanOj  a  Polidoro,  or  a  BuidinelU.  Maroan- 
tonio's  association  with  Giulio  Romano  was  the  cause 
of  bis  fint  great  disaster  in  life.  He  engraved  a  series 
of  obscene  deai^  fay  that  punter  in  illustration  of  the 
Sonnetti  lu$turum  of  Pietro  AreUno,  and  theftby  in- 
curred the  anger  of  Pope  Clement  VII.,  at  wnose 
order  he  was  thrown  into  prison.  Marcantonio's  ruin 
was  completed  by  the  calamities  attendant  on  the  sack 
of  Rome  in  1527.  He  had  to  pay  a  heavy  ransom  in 
order  to  escape  from  the  hands  of  the  Spaniards,  and 
fled  fVom  Rome,  in  the  words  of  Vasan^  "all  bat  a 
beggar. '  *  It  is  said  that  he  took  refuge  in  his  native 
ci^,  Bologna:  but  he  never  again  emerges  firom  ob- 
seority,  and  aU  we  know  with  certainty  is  that  in  1534 
he  was  dead.   (8.  a) 

MARCASITE.  Modem  mineralogists,  following 
Hudinger,  have  resected  this  name, to  those  forms 
of  native  msulphide  of  iron  which  (^tallize  in  the 
orthorhombio  system,  and  are  sometimes  known  as 
*'  prismatic  iron-pyrite{|."  By  the  older  mineralogists 
the  word  was  nsed  with  less  definite  meaning,  being 
applied  to  all  crystallized  and  radiated  pyrites,  whether 
rhombic  or  cubic.  In  the  last  century  both  minerals 
were  extensively  nsed  as  ornamental  stones.  The 
marcasites  were  generally  of  small  size,  faceted  like 
rose  diamonds,  and  Isilliuitly  polished,  in  which  form 
they  were  mounted  in  pins,  brooches,  shoebnckles, 
watch-cases,  and  oilier  ornamental  olyects.  The  lustre 
of  the  polisned  sorfkce  was  so  brilliant  that  the  stone, 
althou^  opaque,  formed  a  rough  substitute  for 
diamond ;  and  this  lustre  was  not  readily  impaired  hy 
atmospheric  influences.  Much  of  the  old  marcasite 
jewellery  is  of  so  pale  a  color  as  almost  to  resemble 
burnished  steel ;  such  kinds  generally  belong  to  the 
true  modem  maroamte,  sometimes  called  "  white 
pyrites"  ;  while  the  speomens  which  possess  a  biusy 
f«now  eobr  are  mostly  referaUe  to  the  culao  species, 


which  is  distinctively  termed  pyrite.  Some  of  the 
finest  pyrites  suiuble  for  tiie  jeweUor  is  fimnd  in  Elba 
and  in  Braxil)  but  the  mineral  enjoys  a  very  wide 
geographical  distribution,  and  is  common  in  England, 
especially  in  Cornwall,  where  it  is  known  to  the  minem 
as  "  mundio."  By  the  andent  Peruvians  the  mineral 
was  extensively  used  for  amulet*,  while  the  lai^ 
pieces  were  puished  as  mirron;  hence  marcasite  is 
sometimes  called  ^erre  dea  Jiicat.  The  word  marca- 
rite,  variously  written  mareha$Ue,  morcAente,  mar- 
guaite^  et&i  appears  to  have  been  Introdnoea  fhna 
Spun,  and  u  supposed  to  be  Arabic  oric^  It  is 
notable  that  the  word  was  applied  eariy  writen  on 
chemistry  to  the  metal  now  called  bismuth. 

MARC£3iLINUS,  St.,  according  to  the  Liberian 
catalogue,  beeame  Ushop  of  Rome  on  June  30^  296 ; 
his  predecessor  was  Cains  or  Gains.  Of  his  pontificate 
virtually  notching  is  known.  In  the  GondHa  of  Manai 
and  Haidouin  there  is  an  account  of  a  synod  alleged  to 
have  been  held  in  303  at  Sinuessa  (between  Rome  and 
Capua),  at  which  Marcellinus  was  accused  1^  three 
of  his  priests  and  two  of  his  deacons  of  having  accom- 
panied Diodetian  into  die  temple  of  Vesta  and  Isis, 
and  there  burnt  incense.  The  narrative  goes  on  to 
H^r  that  ultimately  he  confessed  his  guilt  in  the  pres- 
ence of  die  iiaw  nnndred  assembled  mshops^  bat  that 
his  orademnation  was  left  to  himsdf,  for  "  prima  sedeg 
non  Judicatur  a  quoqnam."  It  is  fbrther  stated  in 
the  same  account  that  he  and  many  of  the  other 
bi^iops  were  put  to  death  by  Diodetian  on  August  23, 
303.  The  story  of  the  synod  of  Sinuessa  was  coiient 
at  an  eariy  date,  but  was  condemned  by  Augustine 
and  Theodoret  as  a  mere  invention  of  the  Donatista. 
Its  fabulous  character  is  maintained  by  DOllinger 
[Fhpatfabdn)  and  by  Hefele  [CanctUatgetehichte), 
even  a^unst  the  weighty  authority  of  the  Brema^, 
where  it  constitutes  a  lesson  in  one  of  the  noctoms  for 
April  26,  the  commemoration  day  of  Marcdiinus. 
Marcellinus  died,  agonding  to  the  Idberian  catalogue, 
in  304,  after  a  pontificate  «  eight  ^ears  three  mmths 
and  twenty-five  durs ;  after  a  considerable  interval  ha 
was  suoceeded  b;^  MaroeHus,  who  has  sametunea  beok 
identified  with  him. 

MAROELUJS,  Mabcds  Ciaudiub.  Roman  wai^ 
rioTj  was  bom  about  268  B.O.,  and  served  fint  in  Sidly 
against  Hamilcar.  In  his  fint  consulship  (222)  he  was 
engaged  in  the  war  against  the  Insubres,  and  won  the 
tpolia  opma  by  sli^nng  their  chief  Viridomarus.  In 
216  he  was  to  have  gone  as  pmtor  to  Sicily  with  a 
fleet,  but  was  detained  on  the  news  of  the  defeat  at 
Cannes.  He  went  to  Canoaium  and  took  command  of 
die  firagments  of  the  anny.  He  tried  without  saooen 
to  prevent  Capua  going  over  to  Hannibal,  bnt  saved 
Nou.  In  214  he  was  in  Sidly  as  consul  at  the  time 
of  the  revolt  of  Srracuae ;  he  stormed  Leontini  and 
besieged  Syracuse,  out  the  engineering  skill  of  Archi- 
medes repelled  hts  attacks  and  compdied  him  to  con- 
tent himself  with  a  blockade.  Himiloo  landed  with  a 
Carthaginian  army,  and  Marcellus  failed  to  prevent 
their  occupying  Agrigentum.  Taking  the  opportunity 
of  a  feast  of  Artemis,  Murcellus  stormed  Epipolse ;  but 
the  old  town  and  the  island  remained  un taken,  as  also 
the  fort  of  Enryalus,  which  was,  however,  cut  off  and 
fell.    Meanwhile  pestilence  raged  among  the 


soon 


Carthaginian  armv  encamped  oafaude.  A&es  several 
months,  during  wnich  disorder  reigned  in  the  town, 
he  gained  a  lodgment  the  aid  of  a  Spanish  officer, 
andSyracuse  was  surrendered  (212).  Marcellus  spared 
the  lives  of  the  Syracnsans,  but  carried  oflT  their  art 
treasures  to  Rome.  Constil  again  in  210,  he  took 
Salapia  by  help  of  the  Roman  party  there,  and  put  to 
deatn  the  Numidian  garrison.  Proconsul  in  209,  he 
attacked  Hannibal  near  Venusia,  and  after  a  desperate 
battie  retired  to  that  town ;  he  was  accused  of  bad 
generalship,  and  had  to  leave  the  army  to  defend  him- 
self in  Rome.  In  his  last  consulship  (208},  while 
both  consols  were  reoonuoitring  near  Vennsia.  th^ 
were  unexpectedly  attadced,  and  Marcellus  was  killed. 
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HASCBLLUS-MABGIAN. 


Hii  mooaHMB  hare  probaUy  been  exaggaiU«d,  but  h» 
WM  a  bnve  soldier,  and  the  oame  often  giTeo  to  him, 
the  "sword  of  Rome."  was  well  deserved.  Thongn 
plebdans,  the  Maroelli  henoeforth  took  a  high  pocdUoa ; 
they  were  hereditary  patrons  of  Sicily. 

MABCEILLUS,  M.  Olaudics,  was  ourule  ledile 
in  56  B.a  with  P.  Glodios.  In  52  he  spoke  on 
behalf  of  Milo  at  his  trial  In  51  he  was  consul 
with  Ser.  Sulpioius.  During  his  consulship  he  pto- 
poeed  to  zemove  Caesar  ftom  his  army  from  March, 
49.  The  decisum  was,  however,  delayed  by  Pom- 
patu's  irresolutaoii  Ull  February,  50,  and  then  the 
teibone  C.  Curio  insisted  that  Pompeius  also  should 
Taoate  his  command ;  and  the  senate  voted  this  by  a 
Urge  msjozity.  But  at  last  C.  Mandlns,  cousin  of 
Hums,  and  thm  consul,  went  t6  Pompaus  with  the 
two  consuls  elect,  and  offered  him  the  command  of  the 
army  against  Caesar.  In  January,  49,  M.  Maroellus 
tried  to  put  off  declaring  war  Ull  an  army  could  be  got 
readv ;  but  when  Pompeius  left;  Italy  lutrous  and  his 
brother  Cuus  followed,  while  his  cousin  withdrew  to 
Litemum.  After  Fharsalus  M.  Marcellus  retired  to 
Mytilene.  He  long  made  no  attempt  to  return,  till  in 
46  (he  senate  appuled  to  Osesar.  Maroellns  accepted, 
tills  &TW  reluctantly.  Pressed  by  Cioero,  he  left 
Blytnene  for  Italy,  but  was  murdered  in  May  by 
Bugins  Cilo  in  the  Pirseus.  Maroellus  was  a  thorough 
aristooratK  but  free  from  the  violence  which  disgraced 
many  of  his  par^. 

MABCBLLUS,  M.  CLAnDiUB,  son  of  C.  Maroelhu 
and  Octavia,  nster  to  Octavianus,  was  bom  about  43 
B.O.  Octavianus  adopted  him  and  made  him  pontifex 
and  senator  with  prtetorian  rank.  In  25  he  married 
Julia,  daughter  or  Octavianus,  and  was  looked  on  as 
his  future  successor.  Yet  in  a  dangerous  illness  Au- 
gustus  ^ve  his  ugnet  to  Agripp^  Differences  ari»- 
mg,  Agnppa  mm  made  proocmsal  of  Syria  to  separate 
the  riTab.  In  23  ManeUns,  while  ewnk  ndile,  fell 
ill  and  died  at  Buss.  Livia  was  suspected  of  having 
poisoned  him  to  get  the  empire  ftn- ner  son  Tiberius. 
Great  hopes  had  been  built  on  tiie  youtii,  and  he  was 
cdefarated  by  many  writers,  eqiediuly  by  "Viw^  in  a 
&mous  passage  in  jEn.  vL 

MABCBLLUS  L,  pope,  succeeding  MarceUinus, 
afteraoonsiderableintOTval.moetprDbalMyinMay,  307; 
under  Maxentius  he  was  banished  from  Borne  In  309 
on  account  of  the  tumult  caused  by  the  severity  of  the 
penances  he  had  imposed  on  Christians  who  had 
lapsed  under  the  recent  persecution.  He  died  the 
same  year^being  Buooeeded  oy  EnsebiiiB. 

MAJRCEiXuB  H,  BbTDdluB  Gervini,  cardinal  of 
Santa  Croca,  a  naUve  of  the  Maik  of  Ajioona,  was 
elected  pope  in  the  room  of  Julius  IIL  on  April  9, 
1555,  but  ois  feeble  constitution  snocumbed  to  the 
&tigues  of  the  oondave,  the  exhausting  ceremonies 
connected  with  his  aooesuon,  and  the  anxieties  aris- 
ing firom  his  high  office,  on  the  twenty-first  day  after 
his  election.  He  had  a  high  reputation  for  integrity, 
tact,  and  ability.    His  successer  was  ^ul  IV. 

MAKCH,  the  third  month  of  our  modem  yearj  con- 
tains thirty-one  days.  As  in  the  Roman  year  so  m  Uie 
English  ecdeuasucal  calendar  used  till  1752  Uiis  was 
the  fint  moitli,  and  the  legal  year  commenced  on  the 
2&tii  of  March.  The  Bomans  called  this  month  Mar- 
IHM,  from  the  ^od  Mars ;  and  it  received  the  name 
S^d  Monath,  ue.,  loud  or  stormy  month,  from  the 
Aiulo-Saxons.  In  France  March  was  also  generally 
nucmed  the  first  month  of  the  year  until  1564,  when, 
Iqr  an  edict  of  Charies  IX..  January  was  decreed  to 
be  thenceforth  the  first  moiiui.  Scouand  followed  the 
example  of  France  in  1509 ;  but  in  England  the  change 
did  not  take  place  before  1752.  There  is  an  old  say- 
ing, oommon  to  both  England  and  Scotland,  which 
represents  Mardi  as  borrowing  three  days  from  April; 
tiins  the  last  three  d^  of  Much  ate  called  the  **  bur- 
rowing" or  the  '*  borrowed  days. "  In  the  Comjtlm/nt 
V  SSalmd  we  find  "the  borial  blastis  of  the  ttire 
Soroidiig  dais  of  Marehe  hed  chaisset  the  frafiraiit 


flureiss  evyrie  firoit-tne  ftr  athonzt  dke  ftoUiik" 
An  ummb  popular  rhyme  sa^: — 

"  Ibndi  bonowit  ftom  Averill 
Thraa  dftyi,  and  they  ware  ill;^' 


and  then 
dMaateiiies 


I  there  is  another  rhyme  which  ^phioally 
iies  those  three  "ill "  days  in  detail:— 


"  The  lint,  it  nU  be  wind  mad  week, 
Tho  nvttf  a  sail  be  snaw  and  sleet ; 
The  thirl.  It  aiU  be  do  a  fkeaae^ 
flaU  gftr  tii«  blids  stick  to  the 


Than  is  an  <dd  proverb.  *'  A  bushel  of  March  dial 
is  wordi  a  king's  ransom.  Dry  weaUio-  in  Maidi  is 
generally  frvorable  to  the  production  of  grain  on  <daj 
lands;  and  hence  a  "dusty  March"  portended  a 

Slenteons  season;  while,  on  the  contrary,  a  "wet 
[arch  "  freqnenuy  proved  destractive  of  both  wheat 
and  rye. 

The  priiunpal  fixed  d^ra  now  observed  and  noted  in 
the  course  of  this  month  are  the  foDowiiig : — Mardi 
Ist.  St.  David:  March  12th,  St.  Gn^itnT;  Maieh 
nth,  St.  Patrick ;  and  March  25th,  I^dy  I^y,  one  of 
the  eetaUished  quartn-daya  in  Engluid. 

MABCHB,  a  former  provinoe  of  central  ftanoe, 
was  bounded  <m  the  N.  1^  Berri,  m  Uie  N.  K. 
Bourbonnus,  on  the  K  \r  Auvergnej  on  the  S.  1^ 
Limousin,  and  on  the  W.  by  Angoumois  and  F^too* 
embradng  the  greater  part  m  the  modem  department 
of  Crease,  a  oonsiderable  portion  of  Hante-Vienne, 
and  fragments  of  Charente  and  Indre.  It  derived  its 
name  from  the  circumstance  of  its  being  the  "mark" 
or  boundary  between  Poiton  and  Bern ;  it  is  some- 
times referred  to  as  Marohe  limousine.  It  is  first 
mentioned  in  history  as  a  separate  fief  about  the  mid- 
dle of  the  10th  oentury,  when  the  ooiint«hip  of  Marohe 
was  ccmimitted  by  Duke  William  IIL  of  Aquitania  to 
Boao  L,  oonnt  of  Limoges  and  Cfaammx. 

MAicOHENA,  a  town  of  Spain,  in  l^e  iHOvinoe  <^ 
Seville,  lies  in  a  sandy  valley,  not  far  from  the  Cor- 
bones,  a  tributary  of  the  Ghiadal^iuvir,  about  30  miles 
east-eouthesst  from  Seville.  It  is  a  station  on  tiie  line 
l^  which  Seville  and  Utrera  are  connected  with  Osuna 
and  the  Cordova-Halaga  line.  Formeriy  it  wu  sur- 
rounded with  walls  and  towere,  of  which  some  tnoes 
still  rbmain.  Among  the  principal  buildings  is  the 
palace  of  the  dukes  of  Arcos  (desoendants  of  Fonoe  de 
LeonJ,  within  the  inclosure  of  which  is  an  andent 
Moorish  building,  now  the  church  of  Santa  Maria  de 
la  Mota,  with  a  tower  of  oonsiderable  architeotoral 
merit  Tl|fl  ancient  parish  ehurdi  of  San  Juan,  n- 
bnilt  in  1400,  has  five  naves.  At  the  eastern  ena  ot 
the  town  is  a  sulphur  spring  which  is  a  place  of  con- 
siderable resort  for  the  cure  of  cutaneous  diseases. 
The  manufactures  of  the  place  are  unimportant;  there 
is  some  trade  in  the  wheat,  bariey,  olives,  oil,  and  wine 
produced  in  the  neighborhood.  The  population  in 
1877  was  13,768.  Marchena  (the  (hstra  Q^mxna  of 
Pliny?)  was  taken  from  the  Moms  by  Sl  Ferdinand* 
in  1240,  and  wastneBenfeed  toPonoe  de  Leon  fay  Ferdi- 
nand I  v.  in  1309. 

MABCIAN  (Maboianits),  oniwror  of  the  Esit 
from  450  to  457,  was  bom  in  a  private  statioB  of  lift 
in  Dlyria  or  Tluaoe,  about  the  year  391,  and  at  an 
eaHy  age  entered  the  army,  where  after  a  oonndeiaMn 
term  or  obscurity  he  attracted  the  attention  of  Arda* 
burins  and  subaequentJy  of  Aspar,  being  made  mill- 
tary  seoreta^  and  a  captain  in  the  guards.  He  ao> 
companied  Aspar  in  the  ill-fated  expedition  against 
GienBerio,  by  whom  he  was  taken  prisoner,  but  soon 
released.  In  450,  having  in  the  meantime  become 
tribune  and  senator,  he  went  through  ^e  form  of 
marriage  with  Pulcheria,  the  sister  and  successor  of 
Ilieodoaus  IL,  and  was  crowned  on  August  25.  In 
451  he  assembled  the  (ecumenical  cotmcil  of  Chaloedai| 
at  which  the  inooeedings  of  the  robber-synod  "  dt 
Epheeus  were  annulled,  and  the  Eutydiian  here^ 
condemned,  a  service  to  orthodoxy  which  has  greatly 
endeared  bos  memory  to  the  minds  of  Catholie  lu8t»> 
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una.  fii  452  faiB  gMienla  Ardabarins  and  Haxunin' 
leipeotiTely  gained  Tiotoriea  of  some  iinportuioe  orer 
the  Anbs  near  Dunaaooa  and  orar  the  BlemmyaBirlio 
had  invaded  the  Thebaid ;  and  after  the  death  of 
Attila  (453)  he  set  about  the  task  of  repopolatang  the 
exteunve  tnwMa  which  had  been  deTastated  bjr  the 
Hnna.  He  maintwned  the  peaoe  of  his  donuniona 
dnrii^  the  tioidilaa  whidi  oonTubed  the  Western  en- 
pire  in  455 ;  and  in  456  his  anns  were  free  to  repress 
distarbanoes  in  Laiica  which  had  been  fomented  1^ 
the  Armenians  and  Peraiana.  He  died  in  457,  and 
was  SQOoeeded  hy  Leo  L 

HABGION  AND  THB  Mabcionitk  Chubohsb.  Ih 
the  poiod  between  130  and  180  A.D.  the  varied  and 
ocanplioated  Ohristian  fetlowahipg  in  the  Roman  empire 
orystalliied  into  dose  and  motiully  exoliinve  societies: 
— ^hmdiea  with  fixed  oonslttntionB  and^oneds,  sdiools 
with  distinctive  esoterio  doctrines,  associBtions  &a  wor- 
kup with  peou^ar  mysteries,  and  aaoetio  saota  widi 
spM&al  rules  of  oondnct  Of  ohurohly  tnganiiations 
the  most  important,  next  to  Catholunsm,  was  the  Mar 
donite  onnmiimty.  like  the  Catholic  churoh,  this 
body  i>rofe8Bed  to  oomprehendeverjrthing  belongmg  to 
Christianity.  It  admitted  all  behevers  without  dis- 
tinotion  of  ag^  sex,  nak,  or  odltore.  It  was  no  mere 
school  for  the  learned,  disclosed  no  mysteries  for  the 
but  sought  to  lay  the  foundation  of  the 


iristian  oommunify  on  the  pure  gospel,  the  autheutio 
institutes  of  Christ  The  pure  gwpel,  however,  Mai^ 
cion  found  to  be  everywhere  more  or  less  oomipted 
and  mutilated  in  the  Christian  drcles  of  his  time.  His 
tmdertaking  thus  resolved  itself  into  a  reformation  of 
Ghristuidom.  This  reformation  was  to  deliver  Christ- 
endom from  false  Jeirish  doctrines  by  restoring  the 
Pauline  conception  of  the  gospel, — Paid  being,  aoooord- 
ing  to  Maroion,  the  only  apoetie  who  had  rightly  un- 
dnstood  the  new  message  of  salvation  as  dehvered  by 
Christ  In  Mardon'sownviev,therefore,thefonnding 
of  his  churoh — to  which  he  was  first  driven  by  oppo- 
sition—amounts  to  a  reformation  of  Christendom 
through  a  return  to  the  goepd  of  Christ  uid  to  Paul ; 
nothing  was  to  be  accepted  beyond  that  This  of  itself 
shows  that  it  is  a  mistake  to  reckon  Manrion  among 
the  Onostics.  A  dualist  ve  shall  see,  he  certainly 
was,  but  he  was  not  a  Gnostia  For  he  ascribed  sal- 
vation, not  to  "knowledge"  but  to  "faith";  he  «>- 
pealed  openly  to  the  whole  (^iristian  worid;  and  he 
nowhere  consciously  added  foreign  elements  to  the  reve- 
lation given  through  Christ  It  is  true  that  in  many 
features  his  Christian  system — ^if  we  may  use  the  ez- 
preemon — ^resembles  the  so-called  Onostio  systems;  but 
the  first  duty  of  the  historian  is  to  jmint  out  what 
Harokm  pkmly  aimed  at :  only  in  the  seoond  jdaoe 
have  we  to  inquire  how  rar  the  result  eorresponded 
with  those  purposes. 

The  dootrioea  of  Maraon  and  the  histwy  of  his 
«hurohee  from  the  2d  to  the  7th  omtiay  are  known  to 
us  from  the  controversial  works  of  the  Catiiolio  fathers. 
From  Justin  downwards,  almost  every  eminent  church 
teacher  takes  some  notice  of  Maroion,  while  very  many 
write  eztennve  treatises  against  him.  The  most  im- 
portant of  those  which  have  come  down  to  us  are  the 
oontioveisial  pieces  of  Irenteus  (in  his  great  work 
against  heretics),  Tertullian  {Adv.  Marc^  i-v.),  Hip- 
pdytua,  Psendo-Origen  Adamantios,  Emphanins,  and 
the  Aimenian  Esnik.  From  theae  voriis  Uie  oontents 
of  the  Maraontte  Gospel,  and  abo  the  text  of  Paul's 
«IHatIe8  in  Maroon's  recension,  can  be  settled  vith 
tolerable  aocnnoy.  Bm  opponents,  moreover,  have 
raeserved  some  expressions  of  his,  with  extracts  from 
his  principal  woric ;  so  that  our  knowledge  of  Mardon's 
views  is  in  part  derived  from  the  best  sonroee. 

Hardon  was  a  wealUiy  shipowner,  belonging  to  Si- 
nope  in  Pontus.  He  appears  to  have  been  a  convert 
from  paganism  to  Christiani^,  although  it  was  asserted 
in  later  times  that  his  father  nad  been  abishop.  That 
report  is  probably  as  untrustworthy  as  another,  that  he 
was  axoommnnioated  from  the  church  for  seducing  a 


virgin.  What  we  know  for  certain  is  that  after  the 
de^  of  Hyginus  {ore  139A.D.)  he  arrived  in  the 
course  ot  his  tnvels,  at  Rune,  and  made  a  handsome 
dinatum  numcv  to  the  local  dtnroL  Sven  then, 
howevar,  the  leaoing  features  of  his  peculiar  system 
must  have  been  alrmdy  thought  out  At  Rome  he 
tried  to  gain  aooeptance  for  them  in  the  coUe^  o£ 
presbyters  and  in  the  church ;  indeed  he  had  previoudy 
made  dmilar  attempts  in  Asia  Minor.  But  he  now 
encountered  sooh  determined  opposition  from  the  ma- 
jority of  the  congregation  that  ne  found  it  necessary 
to  withdraw  from  the  great  church  and  establish  in 
Rome  a  community  of  his  own.  This  was  about  the 
^ear  144.  The  new  sodety  increased  in  the  two  follow- 
ing deoades';  and  very  soon  numerous  sister-churches 
were  flourishing  in  the  east  and  west  of  the  empire, 
l^trdon  took  up  his  residenoe  permanently  in  Rome, 
but  still  undertook  journeys  for  the  propagation  of  his 
opinions.  In  Rome  he  became  acquainted  with  the 
Syrian  Gnostic  Cerdo,  whose  speculations  influenced 
the  development  of  the  Maroionite  theoloffy.  Still 
MardoD  seems  never  to  have  abandoned  his  deugn  of 
guning  over  the  whole  churdi  to  his  gospel.  The 
proof  of  this  is  found,  partly  in  the  fact  ihiiA  he  tried 
to  establish  relations  with  Polvcarp  of  Smyrna, — from 
whom,  to  be  sure,  he  got  a  sharp  rebuff, — partly  in  a 
legend  to  the  effect  that  towards  the  end  Jiis  hfe  he 
sought  roHtdmisdon  to  the  churdL  Sudi,  presumably, 
was  the  construction  put  in  after  times  on  his  earnest 
endeavor  to  unite  Christiuis  on  the  footing  of  the 
"puregoapeL"  When  he  died  is  not  known;  bathia 
death  can  soaiody  have  bem  modi  later  than  the  year 
165. 

The  distinctive  teaching  of  Mardon  originated  in  a 
comparison  of  the  Old  Testament  with  the  gospd  of 
Chnst  and  the  theology  of  the  apostle  PauL  Ita 
motive  was  not  cosmological  or  metaphysical,  but  re- 
ligious and  historical,  ui  the  gospd  ne  found  a  God 
revealed  who  is  goodness  uid  love,  and  who  dedres 
&ith  and  love  from  men.  This  God  he  could  not  dis* 
oovdr  in  the  Old  Testament ;  on  the  contrary,  he  saw 
there  the  revelations  of  a  just,  tbesea,  iealous,  wiathfhiL 
and  variable  god,  who  requires  from  his  servants  blind 
obedience,  fear  and  outward  righteousness.  Over< 
powered  by  the  majesty  and  novdty  of  the  Chiistiaa 
message  of  salvation,  too  conadentious  to  rest  satisfied 
wiUi  the  ordinary  attempts  at  the  solution  of  diffi- 
culties, While  yet  he  was  in  no  podtion  to  reach  an  hi»- 
torical  indght  into  the  relation  of  Christianity  to  ^e 
Old  Testament  and  to  Judusm — who  indeed  was  so  in 
those  days? — ^he  believed  that  he  expressed  Paul's 
view  by  the  hypothesis  of  two  Gods:  the  just  God  of 
the  law  (the  God  of  the  Jews,  who  is  also  the  Creator 
aS  the  world),  and  the  good  God,  Uie  Father  of  Jem 
Christ  Paradoxes  in  uie  hiatory  of  reli^on  and  reve- 
laticm  which  Paul  draws  out,  and  which  Mardon's 
contemporaries  passed  by  as  utterly  iucomprehendUe, 
are  here  made  the  foundatiou  of  an  ethioo-dualistic 
conception  of  history  and  of  rdigion.  It  may  be  sud 
that  in  the  second  century  only  one  Christian — Mardon 
— took  the  trouble  to  understand  Paid;  but  it  must  be 
added  that  he  misunderstood  him.  The  profound  re- 
flections of  the  apostle  on  the  radical  antithesis  of  law 
and  gospel,  works  and  faith,  were  not  appreciated  in 
the  2d  oentnry.  Mardon  alone  peiodved  thdr  deddve 
religious  unportanoe^  and  mth  than  oonfionted  the 
l^alinng,  and  in  this  sense  Jndainng,  tendendea  ct 
his  Christian  contemporaries.  But  the  Panline  ideas 
lost  their  troth  under  his  treatment;  for,  when  it  is 
denied  that  Ae  God  of  redemption  is  at  the  same  time 
the  almighty  Lord  of  heavm  and  earth,  the  gospd  is 
turned  updde  down. 

The  assumption  of  two  gods  neoessuily  led  to  cos- 
mological speoolations.  Under  the  influence  of  Cerdo 
Marcion  carried  out  hu  ethical  dualism  in  the  sphere 
of  oosmdogy;  but  the  fact  that  his  system  is  not  free 
from  contradictions  is  the  beat  proof  that  all  dong  re- 
ligious knowledge,  and  not  phikaophioal,  had  the  imiaf 
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nine  in  his  oyo.  The  main  outlines  of  his  teaching 
are  as  follom.  Man  is,  in  spirit,  sotU,'  and  body,  a 
matore  the  just  and  wrathful  god.  This 
created  man  from  Hyle  (matter),'  and.  impoaed  on 
him  a  stiiot  laW,  Sinoe  no  one  ooold  keep  this  kiw, 
the  whole  human  race  felt  under  the  cune,  temporal 
and  eternal,  of  the  Demiurge.  Then  a  higher  God, 
hitherto  nnknown,  and  concealed  even  from  the 
Demiurge,  took  pity  on  ^e  wretched,  condenuied  race 
of  men.  He  sent  His  Son  (whom  Marcion  probably 
iwarded  as  a  mantfestatioii  of  the  supreme  Qrod  fiim- 
Beu)  down  to  this  earth  in  order  to  redeem  men. 
Clothed  in  a  Tisionary  body,  in  the  likeness  of  a  man 
of  thirty  yean  old,  the  Son  made  His  appearance  in 
the  fifteenth  year  of  'Hberius,  and  preached  in  the 
synagogue  of  Capernaum.   But  none  of  the  Jewish 

Biople  understood  Him.  Even  the  disdplee  whom 
e  chose  did  not  recognize  His  true  nature^ut  mis- 
took Him  for  the  Mesnah  promised  1:^  the  JDemiu^e 
through  die  prophets,  who  as  warrior  and  king  was  to 
come  and  set  up  the  Jewish  empire.  The  Demiurge 
himself  did  not  suspect  who  the  stranger  was ;  never^ 
tbelesa  he  became  anery  with  Him,  and,  although 
Jesus  had  punctually  xumlled  his  law,  caused  Him  to 
be  nailed  to  the  cross.  By  that  act,  however,  he  pro- 
nomioed  lus  own  doom.  For  the  risen  Christ  appeared 
before  him  in  EBs  ^oiy,  and  chareed  him  with  having 
acted  contrary  to  his  own  law.  To  make  amends  for 
tliis  crime,  the  Demiurge  had  now  to  deliver  up  to  the 
good  Qod  the  souls  of  those  who  were  to  be  redeemed; 
they  are,  as  it  were,  purchased  &om  him  by  the  death 
of  Christ  Christ  then  proceeded  to  the  underworid 
to  deliver  the  spirits  of  the  departed.  It  was  not  the 
Old  Testament  saints,  however,  but  onlysinners  and 
malefactors  who  ob^ed  His  summons.  Then,  tS  gain 
the  living,  Christ  raised  np  Paul  as  His  aposUe.  He 
ahme  understood  the  gospel,  and  Tooogniiea  the  diffor- 
einebrtween(heJui^(3od  andthee^iMd.  Aooordin^* 
hr,  he  opposed  the  original  apostles  with  their  J udaistic 
OMtrines,  and  foonoed  small  congregations  of  true 
Christiuis.  But  the  preaching  of  the  &]se  Jewi^ 
Christians  gained  tlie  upper  nand ;  nay,  they  even 
falsified  the  evangelioal  oracles  and  tlie  letters  of  Paul 
Mardon  himself  was  the  next  rused  up  by  the  ^ood 
Qod,  to  procl^m  once  more  the  true  gospel  This  he 
did  Dv  setting  aside  the  ronrious  gospels,  purging  the 
real  Gospel  (the  Gospel  of  Lake)  firom  supposed  Judfr- 
Inng  inter^lation&,  and  restoring  the  true  text  of  the 
Patihne  epistles.  He  likewise  composed  a  book,  odled 
the  AiUitheKB,  in  which  he  proved  the  disparity  of  the 
two  gods,  from  a  oomparism  of  the  Old  Testament 
with  the  evangelioal  writings. 

On  the  basis  of  these  writings,  Marcion  procLumed 
the  true  ChrisUuuty,  and  foimded  chur^ee.  He 
taught  that  all  who  put  thnr  (rust  in  the  good  God, 
ana  His  cruoified  Son,  renounce  dieir  allegiance  to  the 
Demiurge,  and  approve  themselves  by  good  worics  of 
love,  shall  be  saved.  But  he  taught  further — and  here 
we  trace  the  influence  of  the  current  Gnosticism  on 
Marcion — that  only  the  spirit  of  man  is  saved  by  the 
good  Gbd;  the  body,  because  material,  perishes. 
Accordingly  his  ethics  also  were  thoroughly  dualistic. 
By  the  "  woiks  of  the  Demiurge,"  which  the  Christian 
is  to  Am,  he  meant  the  whole  servioe  of  Uie  perish- 
able.'* The  Christian  must  shun  everything  sensual, 
and  espedally  marriage,  and  free  himself  from  the 
body  by  strict  asceticism.  The  original  ethical  contrast 
<^  good"  and  "just"  is  thus  transformed  into  the 
oosmologioal  contrast  of  "spirit"  and  "matter." 
Hie  good  God  appears  as  the  god  of  spirit,  the  Old 
Testament  ^od  as  the  god  of  matter,  ^  That  is  Gnosti- 
cism ;  but  It  is  at  the  same  time  illogical.  For,  since, 
aocordlDg  to  Marcion,  the  spirit  of  man  is  derived,  not 
from  the  good,  but  from  the  just  God,  it  is  impossible 
to  see  why  the  spiritual  should  yet  be  more  dosaty  re- 

1  On  th*  rtlatton  of  matter  to  tb«  Creator'Xarolon  hlmwlf 
seanu  not  to  ban  ■perolwOd,  thoocti  Us  Mknna  mar  bav« 


lated  to  the  good  God,  tlian  the  nul^iL  Tlien  is 
yet  another  direction  in  which  tiie  i^^item  rada  with  n 
oontzadiction.  According  to  Haraon,  the  good  God 
never  judges,  but  evetywhere  manifests  His  goodness, 
-4s,  therefore,  not  to  be  feared,  but  simply  to  be 
lovra,  as  a  father.  But  here  the  question  occurs, 
What  becomes  of  the  men  who  do  not  bdieve  the 
gospel?  Marcion  answers,  The  good  God  does  not  judge 
them,  but  merely  removes  them  from  Wb  presence. 
Then  they  fall  under  the  power  of  the  Demiurge,  who 
—rewards  them  fbr  tJieir  fidelity?  No,  says  Haraon, 
but  on  the  contrary— fnmiahes  uiem  in  his  hell  t  The 
contzadiotion  here  is  pafanUe :  uid  at  the  same  time 
the  antitheus  of  "just  and  good  "  nttimatdy  vmn- 
ishes.  For  the  Demiurge  now  appears  as  an  infioiw 
being,  who  la  reality  executes  the  puiposee  of  the  good 
God.  It  is  plain  that  dualism  here  terminates  in  the 
idea  of  the  sole  Bupremacy  of  the  good  Gnd. 

It  is  not  surprisiog,  therefoi?B,  that  even  in  the  2d 
oentory  the  disdples  of  Marcion  diverged  in  several 
directions.  lUgorous  ascetidsm,  the  r^ection  of  the 
Old  Testament,  and  the  recognition  of  Uie  "  new  God  " 
remained  common  to  all  Mardonites.  who,  moreover, 
like  the  Catholics,  lived  tonther  in  dose  oommnnitiM 
ruled  by  bishoiw  and  presbyters  (although  thdr  con- 
stitution was  originally  very  loose,  and  sought  to  avoid 
every  appeannoe  of  "legality  ).  Some,  however, 
acoepted  three  first  principles  (the  evil,  the  ifist,  the 
good) ;  others  held  by  two,  but  regarded  the  iMmiurge 
as  the  god  of  evil,  t.e.,  the  devil ;  while  a  third  party, 
like  Apelles,  the  most  distiogiiished  of  Mardon's 
pupils,  saw  in  the  Demiurge  only  an  apostate  angel  of 
the  good  God — thus  returning  to  monothetsm.  The 
golden  age  of  the  Mardonite  ohorches  fidls  between  the 
years  150  and  250.  During  that  time  they  were  really 
dangerous  to  the  great  ohiuroh;  for  in  fact  the^  main- 
tained ootain  goraine  Ghriman  idea^  vhich  tJie 
Oathotie  ohurch  nad  fbnotten.  From  the  bc^mning 
of  the  4th  century  ihey  began  to  die  out  in  the  West; 
or  rather  they  fell  a  iirey  to  Manichteism.  In  the 
East  also  many  Mardonites  went  over  to  the  Manielufr- 
ans;  but  there  they  survived  much  longer.  They  can 
be  traced  down  to  the  7th  century,  and  then  they  seem 
to  vanish.  But  it  was  unquestionably  from  Mardonite 
impulses  that  the  new  sects  of  the  Paulidans  and  Bo- 
gomiles  arose;  and  in  so  far  as  tiie  western  Katiiaroi, 
and  the  aatinomian  and  anti-derical  sects  of  the  ISth 
century  are  connected  with  these,  they  also  may  be 
induded  in  the  history  of  Mardonitlsm. 

Xjteraiwv.— Baor,  Di*  Onmm.  1835;  MSIler,  0«tdUeU«  do- 
foMMlofrwte  der  jrfwA«feft«»£trdh«,  1860;  Lipdus,  Qnotti- 
«{niN^1860;  BMnmek,  Zm- ihuOaikritik  der  0€9Ai(AU 
OmulMMnif.  1873,  and  In  the  ZtUtArift  /.  kitt.  Tktol^  1874 ; 
Haniack,  ApdlU  gnoti  monarekia,  1874 ;  Lipdiu,  QtuUm 
der  aiUttm  KMMtrgttMekU,  1875 ;  Hansel.  Tks  GmoUc  Serf 
rim,  ISIB:  Hamack,  Zur  OttdriAU  der  IbHrmomtuAem 
KtrOim  (Hilgenfald'B  ^Utdurifl,  1876).  Of  t^e  nomeroaa 
works  on  Haivion'i  Oospel  aod  Apoatolo^  lists  wUl  be  found 
in  any  intoodnction  of  the  New  Testament  or  history  of  the 
oanon.  The  following  are  the  aacertalned  resalts  of  eriti- 
cina: — (1)  ICaroion  was  the  flr^t  to  makeacanouicsleoUeo- 
tionof  New  Testament  writings:  (2)  Gospel  is  to  be 
regarded  aa  a  raoonstntoti<»,  wa  Mt  as  the  haais,  ou 
canonioal  OoQwI  of  Luke.  (A.  HA.) 

MARCO  POLO.  SeePow). 

MABCUS,  the  successor  of  Pope  Sylvest^  L,  ao- 
oording  to  the  Uberian  catalogue,  had  apontifieate  of 
eight  months,  and  twenty  days,  from  January  18  to 
October  7,  336.  Of  his  character  or  histcny  nothing  ii 
recorded.   He  was  succeeded  by  Julius  L 

mXrD^,  a  town  of  Turitish  Kurdistan,  the  seat 
of  a  governor  dependent  ou  the  pasha  of  Diarbeldr,  is 
situated  in  37"  20^  N.  lat  and  41^  R  long.,  about  60 
miles  southeast  of  Diarbeldr,  at  a  height  oi  3900  feet 
above  the  sea.  Climbing  the  southern  side  of  a  steep 
conical  hill  (of  soft  limestone]  in  such  a  way  that  the 
roofs  of  the  lower  tier  of  houses  serve  as  a  street  for 
those  immediatdy  above,  M4rd£n  presents  a  very 
toresqne  appeannoe;  and  on  the  summit  nS  the 
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vhidi  alforcb  an  nmuraally  vide  viev  over  the  Heeo- 
mtaiiiian  plun,  staad  the  roinB  of  the  fiunous  oaetle 
Kal'ah  Shuhb&  (Maride  and  Marde  in  Latin,  and  aimi- 
lariy  in  Syriac),  vhtch,  at  least  from  the  tune  of  the 
Bomans,  played  an  important  part  in  the  history  of 
this  r^on.  The  Arabian  geographen  oharaoterise  it 
as  impn^iiable ;  and,  the  approaones  being  extraordi- 
narily steep^  narrow,  and  well  arranged  for  porposes 
of  dafinoa,  it  wss  able  to  offer  a  protracted  leaistuioe 
to  the  Hongo4ian  ocmqnow  Holago,  and  to  the  armies 
of  l^oT.  TThe  oastle  wss  for  hundreds  of  yean  the 
TCsidenoe  of  princes  more  or  less  independent  The 
town  has  not  mobh  oomineroe  or  indnstiy,  but  the  sur- 
rounding ooantr^  is  diatingnbhed  for  its  ezoellent  water 
and  gmeral  fertility,  and  more  es^edally  for  its  frait 
trees  and  melons.  AM  regards  their  cspadt^  and  the 
honesty  of  their  debugs,  the  P^pl^  of  M&rofa  do  not 
eqjoy  the  best  reputation.  They  are  estimated  to 
namherfiromlSiOOOto  18,000;  in  1870 Professor Socin 
was  informed  in  Uie  town  that  there  were  600  Ja- 
oobate,  300  Oatholio  Armenian,  200  Catholio  Syrian, 
80  Chaldaan,  and  W  Protestant  families.  Amongthe 
jaoobitei  are  induded  a  few  nmnants  of  fhe  old  sect 
called  Shemffl^  See  Bitter,  SnSamde  von  Asien^ 
2d  ed.,  Tol  vii, 

ICABGAKErr  or  Amjou  (142fr-1482),  who  became 
the  queen  of  Heniy  VL  of  Bn^and,  was  bom  at  Pont 
k  Mousson  in  Lorrwne  on  the  24th*  March,  1429.  Her 
father,  "the  mod  King  Benfi,"  as  he  was  called  in 
later  years,  did  not  at  the  time  of  her  birth  poesessany 
of  this  pompous  tides  to  which  he  afterwatda  laid 
claim,  but  was  simply  count  of  Quise,  and  younger 
brother  of  the  exisUng  di^e  of  Aqjou.  He  had,  how- 
en^  married  Isabella^  daoffhter  of  Gharies  IL,  duke 
'of  Lorr^nOt  and  during  ManEavM's  infant  years  he 
WiflpeodeJ  to  two  dnkeooniB,  first  Lorrune  and  then 
A^jon*  and  afterwards  to  the  crowns  of  Naples, 
Biotr,  and  Jemsslem.  Some  of  these  acquisitions, 
how«Ter,vamio  more  than  empty  titles.  He  had  a 
oompetitor  Che  duchy  of  Loiraine  agunst  whom  he 
was  nnsuooessfol  in  war^and  be  was  actually  a  pris- 
oner in  the  hands  of  the  Duke  of  Burgundy  when  the 
death  of  Joan  IL  of  Naples  first  made  him  nominally 
a  king.  He  deputed  his  wife  Isabella  to  go  to  Naples 
and  take  posocssion  of  his  new  kingdom  for  him,  and 
die  took  with  her  while  on  this  enterorise  her  second 
■on  Louis  and  her  second  daughter  Margaretj  then  in 
km  nTenth  year.  BenA  hinuielf  obtained  his  liberty 
■ftw  a  time,  and  followed  his  to  Naples,  bu^ 
being  defeated  by  a  rival  there  also,  he  returned  to 
"FnoM  after  more  than  four  yeus*  absenoe.  Before 
Tinting  LcHraine  or  Aq|on,  he  spent  some  time  in 
FiroTenoe.  and  there  receired  a  proponl  for  the  mar^ 
liage  of  Haigaret,  who  had  by  this  time  nearly  com- 
pleted her  fourteenth  year,  nom  Charies,  count  of 
Nerers.  It  was  aooeptedj  and  the  contract  was  actu- 
ally signed ;  but  the  marriage  was  delayed  on  acoonnt 
of  some  dilutes  about  the  setUemoit,  and  next  year 
it  was  set  aside  for  the  more  iplmdid  match  offiarsd  by 
the  king  of  England. 

This  was  in  1444.  The  earL  afiarwardi  duke,  of 
Sttfftdk,  had  proposed  the  match  to  Henry  VL  as  a 
means  of  terminatjng  the  long  war  with  nance,  and 
■eourtng  peace  upon  a  s(^d  mws.  Henry  fuUy  entered 
into  the  schmne,  and  was  oontmt  forso  great  an^ol^joct, 
Dot  oaif  to  accept  a  bride  without  a  dowry,  but  to  give 
up  to  King  Ren6  the  proTinces  of  Anjou  and  Maine. 
A  great  embassy  was  sent  over  to  France,  with  Suffolk 
himself  at  its  head,  to  negotiate  the  matter,  and  some 
months  later  the  marriage  was  celebrated  by  proxy  at 
Tours,  Suffolk  acting  as  Henry's  representatiTC.  In 
April  of  the  following  year,  1445,  Margaret  crossed 
tM  Channel,  and  was  received  by  Henry  on  hex  land- 
ing at  Porduster.  A  faw  dura  facer,  April,  they 
wen  married  in  l^shfidd  Abbey,  or  as  some  odier 

1  Host  Mthorittm  in  tM  asd,  faol  Msoidliig  to  tb«  Ha  Omm 
cf  BM4,  cited  iD  the  itaMft  A«rqpM>  tfMnile,  the  d»r  was  the 
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aathorities  si^,  at  Soothwi<A:,*  and  on  Sunday  the  SOth 
of  May  Marguet  was  crowned  at  Westminster.  Suf- 
folk was  now  high  in  favor  at  court,  but  the  policy  he 
had  pursued  of  etving  up  teiritoty  for  the  sake  of 
peace  was  not  likely  to  be  generally  acceptable  in  its- 
self,  and  the  events  of  the  next  few  yean  completed 
his  unpopularity.  War  broke  out  agun  with  Franoe 
in  1449,  and  in  theoouise  of  aringle  year  thewboleof 
Normandy  was  lost  to  tho  English.  8uff(rfk  was  im- 
peached by  the  Comm<nis, andthe king  ms  persuaded 
that  the  best  way  to  protect  him  was  to  wder  him  to 
quit  the  oonntiy.  But  he  was  taken  and  murdered  at 
sea,  and  for  some  time  the  oountiy  was  in  a  state  of 
feartul  anan^.  Margaret's  position  was  now  one 
that  required  great  tact  and  delicacy.  The  king'smsr- 
riage  was  already  unpopular,  and  the  fact  was  soon 
mwifest  that  his  wife  possessed  far  higher  abilities  and 
greater  power  of  f^oveming  than  himself.  This,  to- 
other with  the  king's  occasional  attacks  of  mental 
imbedltty,  was  really  the  great  source  of  her  misfor- 
tunes. JDuring  Henry's  intervals  of  sanity  it  was  she 
who  really  governed,  and  unfbrtunately  wie  gave  hear 
whole  support  to.  the  duke  of  8omeraet«  whose  mis- 
managranent  abroad  had  been  the  immediate  oaase  of 
the  loss  of  Normandy.  The  duke  of  York  vainly  en- 
deaVOTsd  to  procure  Somerset's  removal,  hut  he  was 
BO  protected  hy  the  oourt  that  the  complaints  of  his 
aoouser  were  utterly  unheeded,  except  during  the 
king's  periods  of  total  incapacity,  when  the  lords  made 
York  protector.  Civil  war  at  last  broke  out,  and 
Somerset  fell  at  St.  Albans  in  1455.  Party  feeling 
was  bitteriy  exasperated,  and  Margaret,  as  we  le&m 
from  a  contemporary  French  historian,  actually  insti- 
gated an  attack  on  Sandwich  by  the  Frraoh  out  of 
hatred  to  the  duke  of  York.  At  lengttf  in  1400,  that 
nobleman  openly  challenged  the  crown  as  his  right  and 
obtuned  firom  pariiament,  with  the  consent  ofHenry 
himself,  a  settlement  of  (he  succession  in  his  favor. 
But  at  Uiis  time  Maiguet  was  out  of  the  way.  The 
kinc  had  been  taken  prisoner  the  year  before  by  the 
Yonists  at  thei  battle  of  Northampton,  and  she  had 
sought  refuge  in  Wales  and  Scothuid  along  with  hw 
only  son  Edward,  prince  of  Wales,  then  seven  jrears 
old,  who  was  now  disinherited.  Margaret's  ftiends 
took  up  her  cause  in  the  north  of  England,  and  the 
duke  of  York,  going  to  meet  them,  fell  at  the  battle  of 
Wakefield,  30t£  December,  1460.  Margaret  naturally 
endeavored  to  improve  her  Tiotcgy  by  maichinc  oa 
to  IjiHidon.  But  Edward,  eail  of  March,  the  duke  of 
York's  Bouj  defeated  her  adherents  on  the  borders  of 
Wales,  while  the  earl  of  WarwTck  with  the  king  in  his 
custody  left  London  to  oppose  her.  The  ill-disoiplined 
troops  that  she  brought  with  her  &om  the  north  rav- 
aged the  country  as  they  went,  and  made  themselves 
generally  detested.  But  they  overthrew  Warwick's 
forces  at  St.  Albans  (the  second  battle  fought  there 
in  this  war),  and  liberated  the  king.  The  eari  of 
March,  however,  soon  came  up  and  entered  London, 
where  he  was  proclaimed  king  ny  the  name  of  Edward 
IV.,  amvl  the  shouts  of  the  dbzens,  who  had  alwajv 
bem  devoted  to  his  father.  Margaret  then  Uiondit  it 
advisable  to  withdraw  into  the  north  along  with  Henry 
and  her  son,  and  Edward  and  Warwick  pursued  them 
into  Yorkshire,  where  the  bloody  batue  of  Towtou 
(29th  March,  1461)  utterly  crushed  for  the  time  the 
hopes  of  the  house  of  lAncaster.  Henry  and  Marga- 
ret fled  to  Scottaod,  and  surrendered  Berwick  to  the 
Scots  as  the  price  of  their  asnstance.  Margaret  and 
her  son  soon  afler  entered  England  with  a  body  of 
Scots,  who  besieged  Carlisle,  out  they  were  driven 
back  by  Lord  Montague.  Then  Kinp  Henry  accom- 
panied another  invasion  into  the  county  of  Durham 
which  was  equally  unsuccessful.  Next  year  (1462) 
Margaret  sai&d  nom  Kirkcudbright  to  seek  aid  in 

■  Soatbvlak,  uooidlw  to  Wabna,  whb  li  ftdlowsd  1^  Hall 
•ndlster  writm:  botWlllMn  WyroMtn  And  the  uKmyiaoat 
UitboroT  the  AwUiACaroiUolc edited  byUtTlMftir  tbeCumdflD 
8od€^,  who  are  both  itrtctlr  craicmpontrj.  taj  Tlcbfldd. 
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f^UMM,  tnd  offered  the  surrender  of  Calua  to  Louis 
XL  if  Lonia  enabled  her  husband  to  regun  his  king- 
dom. Louis J^TO  her  two  thousand  men  under  the 
oonuuand  of  rune  de  Br^^,  and  with  these  she  made 
a  dement  upon  Northumberiand  and  took  Bunboroui^ 
ud  some  other  oastles,  which,  however,  wen  soon 
after  besieged  by  King  Edward's  forces,  and  after  a 
while  recovered.  Kin{(  Edward  himself,  on  hearing  of 
her  luiding,  hastened  into  the  north,  on  which  Mar- 
garet took  ship  to  sail  to  France,  but  meeting  with  a 
storm  was  driven  to  land  at  Berwidc  and  lost  all  her 
treasure.  On  the  total  failure  of  this  expedition  the 
well-known  stoir  is  told  by  a  French  writer  of  her 
wandering  with  ner  son  in  a  forest  where  she  was  at- 
tacked by  robbers,  and  appealing  suooeesfully  to  the 
loyalty  of  one  of  them  to  save  the  son  of  his  king. 

Soon  afUr,  in  April,  1463^'  she  suled  to  Flanders 
and  Bou^t  we  aid  of  Kiikp  of  Bui^undy,  but  he 
declined  to  do  more  tJian  reliere  her  porerty,  and 
■be  retired  to  a  oasUe  in  Lomtine,  which  her  father 
gave  her  to  occupy.  Here  Sir  John  Fortescue,  who 
aooompanied  her  into  exile,  superintended  the  edu- 
cation of  her  son,  and  oompomd  for  his  benefit  his 
oelebnted  treatise  on  die  laws  of  England.  Here 
also  she  apparently  remuned  while  her  husband  made 
Ihrther  efforts  and  met  with  further  defeats, — while  he 
lay  concealed,  for  more  than  a  year,  in  Lancashire,  was 
taken  prisoner,  and  committed  to  the  Tower.  But  in 
1470,  when  her  old  enemy  the  earl  of  Warwick,  hav- 
ing rebelled  against  King  Edward,  sought  a  refuge  in 
Fnnce,  Louis^X  udneed  her,  tliongh  with  great  dif- 
ficulty, to  pardon  him  and  ooocert  measures  along  with 
him  ror  her  husband's  restoration  to  die  throne.  The 
negoliation  was  craiented  by  an  agreonent  for  the  mar- 
riage of  her  son,  the  prince  of  Wales,  to  the  earl's 
daughter  after  uie  kingdom  should  have  been  re- 
covered»  and  so  snooesBful  was  the  project  that  Edward 
was  actually  driven  into  exile,  and  for  a  period  of  six 
months  Heniy  was  acknowledged  as  kin^.  But 
the  return  of  £ang  Edward  and  the  batde  of  Bamet 
ohoe  more  ohanged  the  sspeot  of  affuis  before  Mar- 
garet was  able  to  rcgoin  her  husband,  and  when  she 
at  length  landed  aninin  England  she  was  defeated  and 
taken  prisoner  at  Tewkesbury.  To  add'  to  her  miseiy 
her  only  son  Prince  Edward  was  butchered  after  the 
batUe.  Four  years  later,  in  H75,  on  peace  being  made 
between  England  and  Pranoe,  she  was  ransomed  by 
Louis  XL,  and  returned  to  her  native  oonntiy.  She 
died  at  Dampierre  near  Saumnr  in  Ai^oo,  on  the  25th 
of  August,  1482. 

Prindpal  ^iithoriMto.— Bonidignfi.  Clinmiqun  ePAi^im  at 
dmU^au;  Villeneave  Bai^emont,  fiittors  dtBmA  d^At^m; 
WUliam  Wynseatre,  AmuOt,  edited  by  Heune  (with  lAer 
jnosrSeaeearit);  Froffmmt  relating  ioEdwmrd  IV.,  vA.'Omm^ 
(vHtli  BpnM^t  Otrmuda)-,  BttgHA  CknnueU,tA.  D»t1w  (Ckm- 
d«u  Society);  Patbm  LeUen;  RoUm  af  Farliammt;  ^mM- 
MMot  (^Tomeq^H^B^>jAriern,p9rJ^iuM  4e  >Favr^  edited  by 
Idle.  Dnpont;  Lord  Clennont'a  edition  of  the  WorktotBu 
John  Fortewne.  Mm.  Hookham's  lifatmA  TtmmtfMarganl 
^  AHicm  (London,  8vo,  ISTS),  la  an  elaborats  and  oseftil 
work,  but  not  alw^  aoenrate  and  diserimlnatiiic  in  the 
use  fni  aathoritiw. 

MAROARET  or  AnsiBiA  (1480-1530),  duchess  of 
Savoy,  and  regent  of  the  Netherlands  from  1507  to 
1530,  was  the  daughter  of  the  emperor  Maximilian 
and  Mary  of  Bm^widy,  and  was  bom  at  Brussels  on 
January  10,  1480.  In  1482  she  was  betrothed  to 
Charles,  the  son  of  Louis  XL  (afterwards  Oharies 
VllL  of  France) ;  and  in  1497  she  was  actually  mar- 
ried to  the  infante  John  of  Aragpn,  who  left;  her  a 
widow  a  few  months  afterwards.  In  1501  she  became 
the  wife  of  Philibert  IL  of  Sav<7,  who  only  sorvived 
until  1304;  and  in  1307  she  was  entnisted  lij  Maxi- 

1  Thli  ta  fltoariy  th«  date  intended  bT  Wflllam  WrrcMtra  to. 
«M) ;  and  it  utom  eotiitlr  with  M onstrelet  (UL  96).  Tet  almoK 
all  modem  hutoriatufezoeptUncard)  and  even  uafiuhenor 
Kaigaretof  Aqjon  dale  her  departim  to  Randen  amr^  bat- 
tla  ^  Hexham,  at  vUeh  lbs  eartilatywu  not  pnieat,ai  they 
woald  havalwE, 


milian  with  the  xeBeaay  of  the  Netherlands  and  also 
with  the  charge  of  his  grandson  Charies.  She  died  at 
Mechlin  in  1530. 

MARGARET  or  Austria  (1522-1586),  ducheos  of 
Parma,  and  regent  of  the  Netherlands  nom  1330  to 
1567,  was  a  natural  daughter.of  Charies  T.  by  Mu- 
garet  van  Qheenst,  a  Flemish  lady,  and  was  bora  at 
Brussels  in  1522.  In  1533  she  was  married  to  Alex- 
ander,  duke  of  Florence ;  and|  havingbeen  left  a  wid- 
ow in  1537,  she  became  die  wife  of  Ottavio  Fameee, 
duke  of  ^nua,  in  1542.  The  onion  proved  an  unhappy 
one,  and  she  for  the  first  time  found  a  sphere  for  her 
somewhat  masculine  abilities  in  the  Nethenands,  whidi 
were  intrusted  to  hercare  by  her  brother  Philip  II.  of 
Spain  on  his  departure  for  the  peninsula  in  1559  (see 
HoLLAin),  vol  xiL  pp.  77,  78).  It  was  with  much  re* 
luctance  that  she  rengned  the  reins  of  power  into  the 
hands  of  the  duke  of  Alva  in  1567  and  leUred  to  Itsly. 
Before  her  death,  whidi  ooooned  at  Ortona  in  1383, 
she  had  die  satisfiMtion  of  seeing  her  son  Alexander 
FamMc  appointed  to  the  government  wUdi  she  had 
occupied  some  twenty  years  before. 

MARGARET,  Sr.,  queen  of  Scotland,  bom  in  Hun- 
gary about  1040,  was  a  daughter  of  Edwud  thd  Athe- 
nng,  son  of  Edmund  Ironside:  her  mother  wse 
Aj^^a,  most  probably  a  niece  of  Queen  (}isela  of 
Hungary  and  of  the  emperor  Heniy  IL  She  ao- 
oompanied  her  &ther  to  England  in  1057,  and  sfter 
the  Norman  Conquest  she  was  brought  (1068)  to  Soot- 
land,  where  she  became  the  wife  of  Malcolm  Canmore 
in  the  spring  of  1069.  She  survived  her  husband,  who 
died  in  November,  1003,  by  only  a  few  d^  (seeScoT- 
LAND).  The  dxroniden  all  agree  in  depicting  Qnem 
Margaret  as  a  strong,  pure,  noble  character,  who  had 
very  great  influence  over  her  husband,  and  through 
htm  over  Scottish  histoiy,  espedally  in  itseooleaastiad 
aspects.  Her  religion,  which  was  genuine  and  intense, 
was  of  the  newest  Roman  style ;  and  to  her  are  at- 
tributed a  number  of  reforms  by  which  the  Churdi  of 
Scotland  was  oonudenbly  modified  from  the  insular 
and  primitive  type  which  down  to  her  time  it  had  ex- 
hibited. Among  those  enreesly  mmtioned  are  a 
change  in  the  manner  of  obsmriiu;  Lent,  whidi 
Uienoeforward  began  as  elsewhere  cm  Ash  Wednesday 
and  not  as  previously  on  the  folbwing  Monday,  and  the 
abolition  or  the  old  practice  of  observing  Saturday 
(Sabbath),  not  Sund^,  as  Uie  dav  <^  rest  fVom  hixm 
(see  Skene's  Cdtic  Seotland/bwAi  E  chap.  8).  Her 
sons  Edgar,  Alexander,  and  David  successive^  oocn- 
pied  the  throne  of  Scotland ;  her  elder  dangther,  Ma- 
tilda, became  the  wife  of  Henry  L  of  England  in  1101. 
Maxvaret  was  canonized  by  Innocent  IV.  in  1251,  and 
^  (Element  X.  she  was  made  patroness  of  Scotland. 
Her  festival  (semiduplex)  is  obsOTed  l^y  the  Roman 
Chmdh  on  June  10: 

MARGARETT  (1283-1290),  known  in  Scottish  h»- 
toiy  as  the  "Maid  of  Norway,"  was,  through  her 
mother  Margaret,  who  had  been  married  to  Erie  of 
Norway,  the  only  grandchild  of  Alexander  TIT, 
Scodand,  and  was  born  in  Norway  in  1283.  At  the 
death  of  her  grandfather  (1286),  while  she  was  still  an 
infant  Edward  L  of  England  arranged  for  her  be- 
trothal to  his  son,  but  this  poliiqr  was  defeated  bv  her 
early  death,  which  took  place,  it  was  all^edjJnOrKney, 
as  shewasonherway  to  Scotland,  in  1290.  Iliednom- 
stances  of  her  death  were  so  obscure  that  doubts  were 
entertuned  in  some  quarters  whether  she  had  not 
rather  beoi  roirited  anay.  About  1300  a  woman  pre- 
sented heneli  in  Leipsic  as  the  long-lost  quem  of  Beot- 
land;  ultimately,  however,  she  wasbumtatBogai  as 
an  impostor. 

MARGARET  of  Valois.  See  Maboubbits. 

MARGARITA,  an  isUnd  in  the  Caribbean  Sea, 
about  8  miles  off  the  coast  of  Venemela,  oonstitnting 
along  with  the  lesser  islands  BhuiquUla  and  HOTnanos 
the  new  state  of  Nueva  Esparta.  It  has  an  ana  of 
400  square  miles,  oonnsts  of  two  portions  united  hy  a 
low  uid  narrow  isthmns,  is  geomOy  monntainoos, 
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and  attains  ita  greatest  elevation  of  4630  feet  in  Mont ' 
Maoaaao.  The  peark  from  ^faich  Margarita  takes  its 
naoie.  and  which  proved  a  consideraol^  sburcfe  of 
Tcaltn  in  the  16th  and  17tfa  centuries,  are  no  longer 
Bought  after ;  but  the  ordinary  fisheries  are  active!/ 
proseeated,  and  sinoe  the  War  of  Indepondenoe,  agri- 
cnltnre,  trade,  and  industry  have  all  sreatly  improved. 
Pumpatar  is  the  onlv  harbor,  Pueblo  del  Norte  and 
Pueblo  de  la  Mar  being  rather  open  roadsteads. 
Asuninon.  the  chief  town,  contains  about  3000  inhabi- 
tants. The  population  of  the  island  was  i6,2(J0  in 
1807-  (about  800U  beiiw  whites),  and  that  of  the  state 
30,983  in  1873. 

IMscovfovd  hj  Cblomlnu  In  1498,  Margarita  was  In  1584 
txjstowed  by  Charles  V.  oa  Marceto  Villalobod.  In  1561  it 
wai  ravaged  by  Lopez  de  Agalrre,  a  notorious  freebooter, 
and  in  1080  the  town  of  Pompatar  was  destrtnred  by  the ' 
Datch.  Long  Incladed  in  the  govemmeDt  of  Camna, 
Uargarlta  attained  administAtlve  independenoa  only  In 
the  ISth  cantnry.  In  the  Warof  ladependeoce  the  inhabi- 
tuQta  Diode  an  eiBToctive  stand  aftalnat  Marillo ;  and  to  this 
they  owe  the  honor  of  having  their  Island  erected  into  the 
state  of  Nvw  Sparta. 

MABG-ABITA,  St.  ,  virgin  and  martyr,  is  celebrated  , 
by  the  Church  of  Rome  on  July  20,  but  her  feast 
funnerly  fell  on  the  1 3th,  and  her  Btoir  is  almost  idcn- 1 
tical,  even  in  the  proper  names,  with  that  of  the  Greek 
St.  Marina  (July  17).    She  was  of  Antioch  (in  the  | 
Greek  story  Antioch  of  Pisidia),  daughter  of  a  priest ' 
.^desius.    She  lived  in  the  oountiy  with  a  foster' 
mother,  scorned  by  her  father  for  her  Christian  iaitli, ' 
and  keeping  sheep.    Olybrius  the  "  prseses  Orientis' 
sees  her  and  offers  his  hand  as  the  price  of  renuncia- 
tion of  Christianity.   Her  reAisal  leads  to  her  bein^ 
craelly  t«tnre4i  ftnd  after  Tarions  miraculous  inci- 
dents, in  which  a  heavenly  dove  plays  a  prominent 
part,  she  is  put  to  death.  Women  prayed  to  St.  Mar- 
garita for  easy  deliverance.    It  has  been  shown  by  H. 
Usencr  (Legmden  der  KeCUgen  Pdagia,  Bonn,  1879) 
that  this  legend  belongs  to  a  ^up  of  eorions  narra- 
tives which  all  have  their  root  in  a  transformation  of 
the  Semitic  Aphrodite  into  a  Christian  penitent  or 
saint.   Of  these  le^nds  that  of  Sr.  Pxlaoia  [q.v.]  is 
perhaps  the  most  important    Marina  is  a  translation 
of  Feiagiaj  and  both  are  epithets  of  Aphrodite,  as  she 
was  worshipped  on  the  coasts  of  the  Ijevant.  Peliuria 
in  the  le^iend  has  Mai^^to  as  her  sectwd  name.  Tne 
asaofflation  of  the  marme  goddess  with  the  peari  is  ob- 
vious, and  the  images  of  Aphrodite  were  deckal  with 
these  jewds. 

MARGATE,  a  municipal  borough,  market-town, 
and  watering-place  of  Kent,  England,  is  situated  in  the 
Isle  of  Thanet,  4  miles  west  of  North  Foreland,  and 
by  rail  90  miles  east  of  London,  with  which  it  has  also 
in  summer  duly  steam  communication  by  water.  The 
streets  of  the  town  arc  regular  and  spacious,  and  there 
are  many  good  villas  in  the  suburlMi.  There  is  a  ma- 
rine terrace  2500  feet  in  length,  parallel  to  which  there 
is  an  esplanade.  The  pier,  90O  feet  long,  was  con- 
Btrocted  by  Bennio  in  1810.  A  landing-place  permit- 
ting the  i4)proach  of  vessels  at  all  tides  was  oonstructed 
in  1864,  and  enlaned  in  1876.  The  chuith  of  St 
John  the  Baptist,  rounded  in  1050,  contains  some  por- 
tions of  Norman  architecture,  the  remainder  being 
Decorated  and  Late  Perpendicular.  It  possesses  seve- 
ral fine  brasses  and  monuments.  Among  the  other 
public  buildings  are  the  new  town-hall,  the  market,  the 
assembly  rooms,  the  deaf  and  dumb  asylum,  and  the 
royal  sea-bathing  infirmuy,  which  has  lately  been 
much  ei^arged  through  the  munificence  of  Sir  Erasmus 
Wilson.  The  old  name  of  Mai^te  was  Meregate^  the 
entranoe  to  tlie  sea.  Frevions  to  the  last  century  it 
was  only  a  fishing  village  with  a  small  coasting  trade, 
but  sinoe  then,  owing  viindpalljr  to  its  fine  stoeteh  of 
sand,  it  has  been  steiiaily  rising  into  &vor  as  a  water- 
i^>l4aoe,  and  is  now  one  of  the  most  favorite  resorts 
oftne  middle  dasses  of  London.  It  received  municipal 
imviloges  in  1857.   The  population  of  the  munidpal 
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borough  (384  acres)  in  1871  was  11,995,  and  in  1881  h 

was  15,889. 

MARGHILAN,  Baber's  Mabghinak,  40'  28'  N.lat , 
71°  45'  E.  long.,  now  the  administrative  centre  of  the 
Russian  province<^  Febohana  iq.v. ),  a  vary  old  town, 
with  high  earthen  walk  uid  twelve  gates,  commanded 
bythe  iortof  YarMazar,  lies  in  a  beautiful  and  ex- 
traordinarily fertile  district  of  the  same  name,  irrigated 
by  canals  from  the  Shahimanhln  river.  The  heat  in 
summer  is  excessive.  Population  about40,CKX),  chiefly 
Usbeg.  The  principal  industry  ia  the  production  and 
manufacture  of  silk ;  camels'  hair  and  woollen  fabrics 
are  also  made.  The  new  Russian  town,  planned  by 
General  Skol)clQff,  is  15  versts  distant 

MARGUEUITB  de  Valois.  The  name  Marguerite 
was  common  in  the  Yalois  dj'nasty,  and  during  the 
16th  century  there  were  three  princesses,  all  of  whom 
figure  in  the  political  as  well  as  in  the,  literary  history 
of  the  time,  uid  who  have  been  not  unfi^uently  con- 
founded. The  first  and  last  are  the  most  important, 
but  all  dee&rVe  some  account. 

L  Marqoxrite  d'Anooul^he  (1492-1549).  This, 
the  most  c^lmtted  of  the  Margiurites,  bore  no  less 
than  four  surnames.  By  famil^  she  was  entitled  to 
the  name  of  Marguerite  ae  Valois ;  as  the  daughter  of 
the  Count  d'Angoulgme  she  is  more  nropcrly  and  by 
careful  writers  almost  invariably  called  Siarguerite 
d'AngoulSme.  From  her  first  husband  she  took 
during  no  small  part  of  her  life  the  ai>pellation  of 
Marguerite  d'Aleiicon,  and  from  her  second,  Henri 
d' Albret  king  of  Navarre,  that  of  Marguerite  de  Na- 
varre.  She  was  bora  at  Angoul&ue  on  tne  12th  April, 
1492,  and  was  two  years  older  than  her  broUier  FVanda 
L  She  was  betrothed  early  to  Charles,  Buke  d'Aten- 
(on,  and  married  him  in  1509.  She  was  not  very  for- 
tunate in  this  first  marriagej  but  her  brother's  accesmon 
to  the  throne  made  her,  with  their  mother  Louise  of 
Savov,  the  most  powerful  woman  of  the  kingdom. 
She  became  a  widow  in  1525,  and  was  sought  in  mar- 
riage by  many  persons  of  distinction,  including,  it  is 
said,  Charles  V.  and  Henry  VIIL  In  1527  she  mar- 
ried Henri  d' Albret,  titular  king  of  Navarre,  who  was 
consideraUy  younger  than  herself,  and  whose  character 
was  not  famuess.  but  who  seems  on  the  whobj  despite 
slander,  to  have  both  loved  and  \^ued  his  wife.  Na- 
varre was  not  reconquered  for  the  couple  as  Frands 
had  promised,  buk  ample  apanages  were  assigned  to 
Marguerite,  and  at  N6rac  and  Pan  miniature  courts 
were  kept  up,  which  yielded  to  none  in  Europe  in  the 
intellectual  brilliancy  of  their  frequenters.  Marguerite 
was.  at  once  one  oftne  chief  patronesses  of  letters  that 
France  possessed,  and  the  chief  refuge  and  defender 
of  advocates  of  tne  Reformed  doctrines.  Round  her 
ratthered  Marot,  Bonaventure  Dcspcriers,  Denisot, 
Pelcticr,  ^rodeau,  and  many  other  men  of  letters, 
while  she  protected  Rabelais,  Dolet,  eta  For  a  rime 
her  influence  with  her  brother  was  effectual,  but  lat> 
terly  political  rather  than  religious  considerations  made 
him  discourage  Luthcranism,  and  a  fierce  pensecution 
was  begun  against  both  Protestants  and  fi«ethinkers, 
a  persecution  which  drove  Despcriers  to  suicide  and 
biought  Dolet  to  the  stake.  Marguerite  herself,  how- 
ever, was  protected  by  her  brother,  and  her  personal 
inclinations  seem  to  have  been  rather  towards  a  mysti* 
cal  pietism  than  towards  dogmatic  Protestant'  senti 
ments.  Neverthdess  bigotry  and  the  desire  to  tarnish 
the  reputation  of  women  of  leM/ea  have  led  to  the 
bringing  of  odious  aeousations  against  her  character, 
for  which  thcxo  is  not  the  smallest  foundation.  Mar- 
guerite died  in  1549.  By  her  first  husband  she  had 
no  children,  by  her  seoond  a  son  who  died  in  infancy, 
and  a  daughter,  Jeanne  d' Albret,  who  became  tne| 
mother  4^  Henry  IV.  Although  the  poets  of  the  time 
are  unwearied  in  celebrating  her  charms,  she  does  not, 
from  the  portraits  which  exist,  appear  to  have  been 
regularly  beautiful,  but  as  to  her  sweetness  of  disposi- 
tion and  strength  of  mind  there  is  universal  consent. 

Her  literary  work  has  not  yet  been  given  entirely  to  the 
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world,  but  the  printed  portion  ofitmakes  her  »  eonsidentble 
flgnre  in  French  llterstaie.  It  consiBta  of  the  Hepiammmi,  of 
poema  entitled  Lea  Margturilea  He  la  Martumte  dM  Primeeum, 
and  of  Ltttmrt.  The  Heitt-imenm,  coiutmcted  h  iti  name 
indimtei  on  the  linoii  of  tho  Decameron  of  Boocaodo,  eon- 
wiMtM  of  seventy-two  short  atoriea  told  to  each  other  by  a 
eompany  of  ladies  and  irentlemen  who  are  stopped  In  the 
Journey  homewards  frum  Caaterets  by  the  swelling  of  a 
river.  It  was  not  printed  till  1558,  ton  years  after  the 
uthor's  death.  Eternal  evldonce  is  strongly  in  fhvor  of 
Its  having  been  a  joint  work,  in  which  more  than  one  of 
the  men  of  letters  who  com)>oeed  Marguerite's  hoasehold 
took  part.  It  is  a  delightful  book,  and  strongly  characteris- 
of  the  French  Benalssance.  The  sensuality  which 
characterized  the  period  appears  in  it,  bat  in  a  leas  ooane 
form  than  in  the  great  work  of  Rabelais ;  and  there  is  a 
poetical  spirit  which,  except  in  rare  insUnces,  is  absent 
nom  Panbigrud.  The  L^en  are  interesting  and  good. 
The  Margveritee  consist  of  a  very  miscellaneooa  collection 
of  poems,  mysteries,  iarces,  devotional  poemsof  considerable 
length,  spfrltnal  and  misoellaneonB  songs,  etc  Other 
poems,  said  to  be  of  eqnal  merit,  «e  stUl  nnprlnted,  ur  have 
appeared  only  in  part. 

II.  The  second  MABOtJERiTB  (1523-1574),  daughter 
of  Francis  I.,  married  the  duke  of  Savoy  in  1559.  She 
is  noteworthy  as  having  given  the  chief  impulse  at  the 
oonrt  of  her  brother  Heniy  II.  to  the  6rat  efforts  of 
the  Pl^Iode. 

ni.  The  third  MABQUmrTE  (1553-1615),  called 
more  particularly  Mao^erite  de  Valois,  was  great- 
niece  of  the  first  and  nieoe  of  the  second,  being  daugh- 
ter of  HcDiy  II.  by  Catherine  de'  MedioL  She  was 
bom  in  1553.  Wheu  very  young  she  beoune  fiunons 
for  her  beauty,  her  learning,  and  the  looseness  of  her 
conduct  She  was  mamcd  to  Henry  of  Navarre, 
afterwards  Henry  IV. ,  on  the  ere  of  St.  Bartholo- 
mew's Bay.  Both  husband  and  wife  were  extreme 
examples  of  the  licentious  manners  of  the  dme,  but 
thejr  not  unfrequeutly  lived  together  for  considerable 
ponods,  and  n<^y  always  on  good  terms.  Later,  how- 
ever, Marguerite  was  established  in  the  castle  of  Usson 
in  Auvergne,  and  after  the  accession  of  Henry  the  mar- 
riage was  dissolved  by  the  pope.  But  Henxy  and  Mar- 
guerite still  eontinued  friends j  she  still  bore  the  Utle  of 

aneen;  shevidtedMariede'Medidonequalt^Ds;  and 
lie  king  frequently  consulted  her  on  important  affairs, 
though  his  somewhat  parsimonious  spint  was  grieved 
by  her  extravagance.  Marguerite  exhibited  during 
the  rest  of  her  life,  which  was  not  a  short  one,  the 
strange  Valou  mixture  of  licentiou^eas,  pious  exer- 
cises, and  the  cultivation  of  art  and  letters,  and  died 
in  1615.  She  left  letters  and  memoirs,  the  latter  of 
which  are  admirably  written,  and  rank  among  tlie  best 
of  the  16th  oentuiy.  She  is  the  "  B^ns  Maxgot "  of 
anecdotic  history  and  romance. 

The  best  editions  of  the  works  of  Marguerite  d'Angon- 
Ifane  are— of  the  H^tamenm,  that  of  Leronz  de  Lincy,  3 
vols.,  Paris,  1865 :  of  the  Letten,  that  of  Oenin,  Paris.  2  vols., 
184!^43 ;  and  of  the  MarguerUea,  that  of  Frank,  Paris,  4  vols., 
1873;  the  Heptamenm  is  also  obtainable  in  several  cheap 
editions.  The  Mtwioiret  of  Uargnerite  de  Valois  are  con- 
tained in  the  collection  of  Uichaud  and  Poojoolat,  and  have 
besn  pabUabed  separately  by  Onesaard,  iMMnna,  Oahoche, 
ete.  (O.  SA.) 

MARIA  THERESA  (1717-1780),  archduchess  of 
Austria,  queen  of  Hunxaiy  and  Bohemia,  and  empress 
of  Oennany,  was  the  cuuighter  of  the  emperor  Gnaries 
YL  of  Austria,  by  his  wife  Elizabeth  Christina  of 
Bmnswiek-Wolfenbiittd,  and  was  bom  in  Vienna  on 
Hay  IS,  1717.  By  the  Pragmatic  Sanction  of  1713,  a 
settlement  which  was  guaranteed  by  the  principal 
states  of  EuropeJier  father  had  regnlated  the  succession 
in  the  imperial  nunily ;  and  in  1724  accordingly,  after 
the  death  of  the  archduke  Leopold,  her  only  brother, 
she  was  publicly  declared  sole  heirens  of  the  Austrian 
dominions.  In  1736  she  married  Francis  Stephen  of 
Lorraine,  who  in  the  following  year  became  grand-duke 
of  Tuscany ;  and  on  October  20^  1740,  she  came  to  the 
throne,  her  husband  (emperor  m  1745)  being  declared 
co>regenL  The  events  or  her  rci^  have  been  briefly 
summarised  under  Aobtbia  (vol  lii.,  p.  111-113)  and 


Hdnoa&t  (xiL  385).  She  died  at  Vienna  on  Novem 
ber  20,  1780.  Of  sixteen  children  whom  she  bore  to 
Francis,  ten  reached  maturity.  Her  sons  were  Joseph 
IL,  who  succeeded  his  father  as  Holy  Roman  empeior 
in  1765;  Leopold,  grand-duke  of  Tuscany,  afterwards 
the  emperor  Leopold  II. ;  Ferdinand,  duke  of  Modena ; 
and  Maximilian^  elector  of  Cologne.  Of  herdaughtecs 
the  best  known  is  Marie  Antoinetta,  the  wife  of  Xonis 
XVL  of  France. 

MARIANA^  Juan  DE  (I536-I624),  a  celebrated 
Spanish  faistorian^  was  bom  of  obscure  parentage  at 
Talavera  de  la  Reina  in  1536.  He  studied  at  the  uni- 
vosity  of  AloaUu  and  was  admitted  at  the  age  of 
seventeen  into  the  Society  of  Jesus,  where  he  soon 
attracted  notice  bv  his  brilliant  talents  and  extensive 
aoquirementa  Called  to  the  Collegium  Romanum  in 
1561,  he  there  prufessed  tlienlogy  four  years,  and 
reckoned  among  liis  pupils' Robert  Bellarmine,  after- 
wards the  famous  cudinal.  He  then  passed  into 
Sicily,  where  he  remained  for  about  two  years,  and  in 
1569  he  was  sent  to  Paris,  where  his  expositions  of  the 
writings  of  Aquinas  attracted  large  audiences.  In  1574 
the  decline  of  his  health  oompdled  him  to  give  up 
teaching,  and  he  obtained  permission  to  retnra  to 
Spain  j  the  rest  of  his  life  was  passed  at  the  Jesuits* 
house  m  Toledo,  in  a  vigorous  litertuy  activity  which 
was  interrupted  only  by  the  molestations  to  which  his 
too  great  independence,  liberality,  and  candor  exposed 
him.    He  died  on  February  17,  1634. 

His  great  work  Eittorim  de  Rebut  Hiapaitim,  fint  appeared 
in  twenty  books  at  Toledo  in  ;  tia  books  wen  sabas* 
qnently  added  (160!S},  bringing  the  work  down  totheaoeas- 
sion  of  Charles  V.,  and  in  a  still  later  abatrait  of  erente 
the  author  completed  it  to  the  accession  of  Philip  IV.  in 
1621.  It  was  so  well  received  that  Mariana  was  indnced  to 
ttanalato  it  into  Spuiish.  The  first  part  of  this  in  some  re- 
spects new  work  (materia  de  AoeAe)  speared  in  1001 ;  it 
was  completed  in  1609,  and  mnen  enlarged  and  improved 
in  three  subsequent  editions  which  appeared  during  the 
translator's  lifetime.  It  has  l>een  freqnentJy  reprinted  since 
1G24,  both  in  Latin  and  In  Spanish:  and  an  English  trans- 
lation by  J.  Stevens  appeared  in  1689.  Mariana's  Hieianf  la 
justly  esteemed  for  the  extent  of  the  author's  xcMarebaa, 
for  the  general  accaiacyof  hisaoqnaintaneewlth  the  mate* 
rials  athia  command,  for  the  sagacity  of  his  reflections  and 
characterisations,  and  above  all  for  the  merit  of  bis  rtyle, 
which,  in  ito  simplicity,  vivldneBB,  and  dlnetneaa,  has  de- 
servedly been  compared  to  that  of  Livy.  The  modem 
student  may  regret  but  hardly  blame  the  credulity  with 
which  in  too  many  oases  he  has  without  the  leaat  attempt 
at  historical  erltioism  adopted  the  "  reoeived  traditions  of 
his  country."  Of  the  other  works  of  Uariana.  the  most  la- 
teresting  is  his  ismOan  De  Rege  et  Begit  /MtiMioM,  ofwhieh 
the  first  edition,  dedicated  to  Philip  III.,  appeared  at 
Toledo  in  1599.  In  its  sixth  chapter  the  qaestlon  whether 
it  is  lawfbl  to  overthrow  a  tyrant  is  fteeiy  discussed  and 
answered  in  the  afBmumve,— •  droamstanoe  which 
brought  mncfa  popular  odinm  upon  the  JenUts,  especially 
after  the  aflSBSsination  of  Henry  IV.  of  Frauoe  in  1910.  Bee 
Bayle'a  DicHotuuiire  and  Hallam's  Litororf  HiHery,  feat  IL 
chap.  iv.  A  volume  entitled  IVaefadft  vll.  TkesMfW  et 
Hittorici,  published  by  Mariana  atCriogne  in  lOiDll,  oontain- 
ing  in  particular  a  tract  "  On  Mortality  uid  immortality," 
and  aootlier  "  De  Hntatione  Honetn,''  was  put  upon  the 
Index  Expurgatorius,  and  led  to  the  oonflnement  and  pun- 
tahment  of  ite  anther  by  the  Inquisition.  During  his  eoB> 
finement  there  waa  found  among  nil  pHiexB  aoritielsra  upon 
the  Jesuits  IDe  Ins  Emfemeiedet  4*  la  MmwiSa  de  Jemt  t  ife 
eut  Semedue),  wblrh  was  beliered  to  have  oeen  written  by 
him.  It  was  not  printed  until  after  his  death  (lasS). 

MARIAZELL,  a  viUage  in  the  duchy  of  Styria. 
Austria,  with  about  1200  inhabitants,  is  very  pictur- 
esquely situated  in  the  valley  of  the  Salta,  amid  the 
Stj-rian  Alps.  Its  entire  claim  to  notice  lies  in  Uie  fact 
that  it  is  the  most  frequented  sanctuaiy  in  Austria^ 
being  visited  annually  by  atraut  100,000  pilgrims.  The 
object  of  veneration  is  a  miracle-working  image  of  the 
Virgin,  carved  in  lime-tree  wood,  and  aoont  18  inches 
high.  This  was  presented  to  the  place  in  1 157,  and  is 
now  reverently  enshrined  in  a  chapel  lavish^  adorned 
with  objects  of  ulver  and  other  OMtly  materials.  The 
larse  church  of  which  the  chapd  forma  part  was  eree- 
tea  in  1644  as  an  expansion  or  a  smaller  cfanrdi  built 
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m  1363  Iv  LoiuB  L,  king  of  Huiuuy,  after  a  vtehny 
orer  the  Tuifc&  It  possesBesfbuT  lofly  towen.  In  the 
immediate  vidnity  of  Mariasell  Uiere  ia  a  Toy  largo 
and  hnportant  iron  foundry,  fonneily  worked  Gov- 
eimnent,  but  now  leased  to  a  company. 

MABXE  ANTOINEirrE,  Jobephe  Jxannk(1765- 
1793),  qaeeu  of  France,  was  the  fourth'daughter  of 
Maria  Theresa  and  the  emperor  fVancis  I.,  and  was 
bom  on  the  2d  November,  1755,  on  tho  day  of  the 
fn^at  earthquake  at  Lisbon,  and  in  the  year  in  which 
uie  hereditary  policy  of  enmity,  between  t^e  houses  of 
Aance  ud  Austria  was  changed  to  an  aUiaoce  between 
th^  EVom  her  eadieat  yeus  she  was  destined  by 
her  mother  to  sustain  this  alliance,  and  was  educated 
with  a  view  to  a  marriage  with  a  French  prince,  by  the 
AhM  de  Yermond,  who  was  to  have  a  great  influence 
on  her  foture  life.  In  1770  Choiseul  negotiated  her 
marriage  to  the  young  dauphin,  which  took  place  on 
May  16  with  the  greatest  pomp^  but  which  was  soon 
overshadowed  by  a  terrible  accident  in  Paris  at  the 
f)|te  given  in  honor  of  the  marriage.  The  dauphine 
soon  found  her  pontion  very  dimcult ;  she  was  but 
fourteen,  and  was  intended  by  her  mother  to  support 
the  Austrian  alliance  and  Choiseul  at  the  court  of 
Fkanee.  This  nse  of  her  dtmghters  for  political  pur- 
poses has  been  reoently  denied  by  Von  Ameth,  the 
able  editor  of  Maria  Theresa's  letters ;  but  a  consider- 
ation  of  the  letters  themselves  confirms  the  idea,  which 
was  at  the  bottom  of  Marie  Antoinette's  unpopularity 
in  France,  that  she  was  only  an  Austrian  spy  in  a  high 
poation.  She  had  hardly  arrived  at  Pans»  when  her 
friend  and  the  friend  of  the  Austrian  alliance,  Choiseul, 
was  dismissed  from  the  ministry,  and  she  was  left 
alone  to  steer  a  difficult  course  by  the  advice  of  the 
Austrian  minister,  the  Count  de  Mercy- Ars^nteau, 
whose  reports  of  her  duly  doings  to  Maria  Thertsa 
have  been  published.  In  May,  1774,  Louis  XV.  died, 
and  Marie  Antcnnette  became  queen  of  France. 
ThioDgh  the  first  years  of  her  reign  she  played  a  very 
important  political  part,  but,  except,  as  in  the  cases 
of  Poland  and  the  Bavariui  succession,  when  her 
mother  pressed  her  to  maintain  the  alliance,  she  chiefly 
exerted  her  influence  with  regard  to  individuals,  not 
to  measures  or  policies.  Thus  she  effected  the  dis- 
missal of  Turgot,  andj  by  the^  Abb(3  de  Vermond's  ad- 
vioe,  the  summons  of  Lora<!nie  do  Bricnne  to  the  min- 
istry, not  from  political  but  from  ]>crsonid  motives, 
and  obtained  enormous  presents  for  her  intimate  fiienda 
without  Uunking  that  they  were  interested  in  her  for 
sdfish  motiTes  of  their  own.  This  polideal  rfile  of 
heis,  which  was  more  than  suspected,  made  her  in- 
tensely unpopular  to  the  French  people  and  this  feel- 
ing was  increased  by  her  social  mistakes.  Her  ex- 
travagance in  dress  and  her  pas«on  for  the  card-table 
had  greatly  incensed  and  disgusted  her  mother ;  and, 
when  her  mother's  death  removed  her  only  frank  and 
bold  adviser,  she  became  more  extravagant  and  more 
frivolous  than  ever.  Her  passion  for  play,  her  love  of 
amusement,  her  intimacy  with  tbe  Poiignacs  and  their 
wild  and  dissipated  society,  her  night  visits  to  masked 
balls  in  Paris,  and  her  favors  to  many  officers  of  her 
guards  and  young  finreigncrs  at  her  court  were  the 
subject  of  ribald  oonrersation  in  every  eoterio  of  Fttria. 
The  scandal  of  the  diamond  necklace,  in  which  the 

2aeen  was  not  to  blame,  spread  Ker  name  with  in&my 
II  over  France  as  if  she  hod  been  guilty ;  and  among 
the  people  her  eztraTaganoe  was  regarded  an  a  potent 
eause  of  their  poverty  and  want  Such  was  her  un- 
popularity when  the  states-genera!  met  in  May,  17S9 ; 
she  was  believed  to  be  debauched  and  dissipated,  when 
her  real  faults  were  that  she  was  frivolous  and  careless 
of  public  opinion,  Austrian  at  heart,  though  queen 
of  France,  and  opposed  to  Necker  as  she  bad  been  to 
Tureot,  and  to  all  tho  rcrorms  and  economies  her  hus- 
band, Bonhomma  Louis,  was  willing  to  insUtute. 
Ficom  July  14  onward  Marie  Antoinette  headed  the 
party  of  naetion  and  armed  opposition  to  the  Revolu- 
tion, and  became  unwittingly  the  means  of  herhna- 


band's  unpopularity  and  downfall ;  for  she  always  had 
influenoe  enough  to  prevent  his  carrying  out  the  frank, 
honest  polity  of  reform  which  he  desired,  but  not 
enough  to  make  him  adopt  hers  in  its  stead,  and  it 
to  blame  for  his  vacillations  in  decisive  momenta. 
Left  to  himself,  Louis  would,  from  tbe  beginning  of 
his  reign,  have  been  a  reforming  king  like  Cnarles  III. 
of  Spain,  and  the  great  outbreak  might  have  passed 
over.  To  trace  her  policy  minutely  from  1789  to  1793 
is  made  very  difficult  by  the  numerous  pretended  let- 
ters of  hers  which  have  been  published,  and  till  re- 
cently betierod  in.  She  inspired  the  collection  of  foreign 
troops  round  I^s,  oontnuy  to  the  king's  opinion,  and 
thus  brought  on  the  taking  of  the  Bastille.  She  was 
present  at  the  banquet  at  Versailles  which  caused  the 
march  of  the  women  to  Versailles  and  the  transference 
of  tbe  royal  family  to  Paris.  When  there,  she  still 
looked  forward  to  undoing  all  that  had  been  done,  and 
would  never  frankly  rocognize  her  position.  When 
brought  into  negotiation  with  Mirabeau,  she  refused 
to  trust  him  or  deal  frankly  with  him.  Had  she  done 
BOj  she  would  probably  have  established  a'strong  con- 
stitutional government,  but  she  would  not  have  been 
the  self-willed  Marie  Antoinette.  He  advised  her  to 
go  with  the  king  and  royal  family  to  some  provindal 
capita],  declare  the  Toyal  adherence  to  all  the  early  acts 
or  the  assembly,  but  declare  also  that  its  later  acts  were 
passed  under  oonstnunt,  and  were  null  and  void ;  but 
she  must  not  do  two  things — she  must  not  fly  towards 
the  frontier,  else  she  would  be  suspected  of  seeking 
foreign  aid,  and  she  must  not  depend  on  the  army  but 
the  people.  She  would  not  act  while  Mirabeau  was 
alive,— ehe  was  too  independent  to  act  by  any  one's 
advice:  but  when  he  was  dead  she  did  what  he  had 
advised  her  not  to  do,  fled  towards  the  frontier,  and  to 
Bouill^'s  army.  The  royal  family  were  stopped  at 
Varennes,  ana  brought  back  to  Paris,  but  from  that 
tame  were  regarded  as  traitors  to  France.  She  had 
yet  two  more  chances.  She  might  have  Uirown  her* 
self  into  the  hands  of  Bamave,  Duport.  and  tho  oon- 
stitutional  party  of  the  oonstitoent  sasembly,  who  were 
ready  to  rally  round  their  constitutional  kmc,  but  she 
would  not  tnist  them  or  take  their  advioe.  When  she 
was  at  the  end  of  her  power,  when  the  Tuileriea  had  been 
stormed,  and  she  was  in  prison,  and  the  republic  pro- 
claimed, Dumouriez  was  rtoidy,  after  his  victory  of 
Valmy,  to  turn  his  army  on  Paris,  dissolve  the  Jaco- 
bins, and  re-establish  the  old  constitution,  but  she, 
would  not  trust  him.  It  was  her  last  chance.  When 
once  tho  republio  was  proclaimed,  it  was  evident  that 
Louis  must  die  both  to  cement  its  foundi^ons  and  to 
removes  dangerous  centre  of  reaction ;  and  tn  January, 
1703,  Marie  Antoinette  became  a  widow,  never  to  tho 
last  recognizing  that  she  had  sacrificed  her  husband  to 
her  obstinacy  and  sclf-wilL  Harrowing  descriptions 
have  been  given  of  her  treatment  in  prison  during  tbe 
few  remaimng  months  of  her  life,  but,  though  she  was 
separated  from  her  children,  she  had  every  material 
comfort,  no  less  a  sum  than  1110  livres  being  spent  on 
her  food  alone  between  August  and  October,  at  the 
rate  of  15  livres  a  day.  At  last  her  trial  came  on, — a 
mock  trial  indeed,  as  all  those  of  the  time,  finr  her  eze- 
eurion  was  detennined  hdbre  she  oame  before  Uie  tri- 
bunal. Much  has  been  sud  of  the  shameful  charges 
made  against  her ;  but,  shameful  as  they  were,  they  ' 
were  based  on  a  oonfcssiou  made  by  her  son,  which, 
though  probably  forced  from  himanaatteily  false,  was 
yet  put  in  evidence.  The  trial  was  soon  over,  and  on  . 
the  ume  day,  October  16,  1793,  she  was  guillotined. 

It  la  hard  to  speak  of  Marie  Antoinette  wfth  Justice ; 
her  faults  were  cansed  by  her  edacatlon  and  position  rather 
than  her  nature,  and  she  expiated  them  lar  more  bitterly 
than  was  deserved.  She  was  thorouKhlr  imbaed  with  the 
imperial  and  abeolntist  ideas  of  Maria  l^eresa,  and  had 
neither  the  heart  nor  the  nuderstanding  to  sympathize 
with  the  aapirations  of  tbe  lower  claasea.  Her  love  of 
pleasore  and  of  dii)>la7  rained  both  her  character  and  her 
repatatton  In  her  proBperoos  years,  and  yet,  after  a  careftil 
examination  of  many  of  the  libels  asaJiut  her,  It  may  be 


I  {Bbe  was  the  youngest  daufhter,  and  was  bom  the  day  alter  the  earthquake.— Am.  Xd.1 
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userted  with  oonSdoucetbatsho  was  persoriftllyn  vlTtooos 
woman,  tbough  always  appearing  U>  be  the  very  reverse. 
Innocence  is  not  always  its  own  protection,  aiid  circum- 
■pi'rtion  is  as  necessary  for  a  queen  as  for  uiiy  otlier  woman. 
Uor  conduct  tbroughont  the  Bevoliition  is  heart-rending ; 
we,  who  live  after  the  troubled  times,  cau  see  lier  errors 
and  the  resnlta  of  her  pride  and  her  caprice,  but  at  the 
time  she  was  the  only  individual  of  the  royal  family  who 
could  inspire  the  devotion  which  is  always  paid  to  a  strong 
character.  In  the  Marie  Antoinette  who  snfl'ered  on  the 
guillotine  we  pity,  not  the  pleasure-loving  queen,  not  the 
widow,  who  had  kept  bcr  husband  against  bia  will  in  the 
wrong  courw,  not  the  woman,  who  throughout  Inr  mar- 
ried life  did  not  scruple  tosUow  her  coutempt  for  her  slow 
and  heavy  but  good-natured  and  loving  king,  but  the  lit- 
tle princess,  sacrificed  to  state  policy,  and  cast  uneducated 
and  without  a  belfier  into  the  frivolous  court  of  Franco, 
not  to  be  loved,  but  to  be  suspected  by  all  around  her,  and 
eventually  to  be  hated  by  the  wholo  people  of  France. 

For  lives  and  raemoi™  of  Marte  Antoinette  before  IWB,  as  well 
as  en^vlnKS  of  her,  the  student  Is  referred  to  a  complete  and 
cariiful  bio-Dtbllography.  contained  in  M.  de  I^escure's  La  Vraie 
Mii'ie  AntotneUe,  I'nria,  isC-1.  This  work,  however,  contains  many 
forticd  letten,  purporting  to  be  hen,  and  leads  to  the  question  of 
Unite  Antolnelies  puLlUbed  letters.  There  can  be  no  doubt 
thiit  very  many  fabrfcBtlous  by  aiitoeran))  makers  for  autograph 
collectors  are  published  asautnentlc  in  D'Hunotxteln,  Cbrrri/iond- 
anttliUdila  de  Marie  AntotneUe,  Parli,  1864  ;  and  In  Feulllet  dea 
Conches,  Louit  XVi  Varie  jntolnelU,  et  Madame  Elisabeth,  lotrei 
el  dKumentt  iiUdUet.  Wrln.  1865.  The  ftilslty  of  these  letters  was 
•hoK-Q  by  Professor  Von  Sybel  and  by  M.  Geffroy  In  the  Revue  dea 
Ikui  Mondet,  andMUi  more  clearly  in  the  tatter's  eppenrllx  to  his 
Ovftave  III.  d  ia  cow  de  PraiKe,  Paris,  IN>7.  To  Btudy  Mtirie  An- 
toinette as  she  really  lived,  the  itudent  must  consult  Von  Ameth'i 
Dunierom  publlcatloiiion  her  and  her  motherand  brothera,  and 
particularly  A  meth  and  GefTroy,  iforfe  Aatoinftie ;  Oorrttpondance 
Kcrtle  entre  ilarU-Thirtie  et  U  Comte  de  Merev-Argenteati,  Paris,  3 
vol;.,  18T4,  in  which  Marie  Antoinette's  daily  life  for  ten  yean, 
from  1(.0-80,  ta  described  for  lier  motlier's  own  eyes.  For  the 
aflblrof  the  necklace  read  Carlyle's  Euay.  For  her  tmprlson- 
mcnt,  trial,  and  ezecutton,  see  (Jampardon's  Trlbmud  mvoluHon- 
noire,  vol.  1„  and  the  same  author's  Jforte  AntoingtU  d  la  Concier- 
OerU.  Paris,  1863.  (H.  U.  S.) 

MARIE  DE  FRANCE  is  one  of  the  most  mterenl- 
ing  fiffurea  in  tlie  literary  history  of  the  Middle  Ages. 
She  is  also  one  of  the  most  mysteriona.  Nothiof^  is 
known  of  her  except  from  her  own  statements,  which 
amount  to  little  more  than  that  her  name  was  Marie  and 
her  counti?  France,  that  she  dedicated  one  of  her 
works  to  an  unnamed  king,  and  another  to  a  certain 
Count  William.  She  is  mentioned  hy  Denis  pfv 
PjTamua,  who  was  her  contemporary,  and  who 
Baj-s  that  she  was  very  popular,  but  gives  no 
particulars.  Attempts  have  been  made  to  identify 
conjecturally  the  king  and  the  count, — the  most 

{irooable  hypotheses  being  that  the  former  was 
icniy  III.  of  Enpland,  and  the  latter  William 
Ijongsword  of  Salisbury;  that  is  to  say,  Marie 
lived  in  the  first  half  of  the  1 3th  century,  and 
rat  her  towards  the  beginning  than  the  end  of  that 
half.  Her  woik  which  remains  to  ua  is  entirely 
poetical,  and  by  no  means  inconsiderable  in  ex- 
tent It  falls  naturally  into  three  divisions.  The 
first  consists  of  laU  or  narrative  poems  in  octo- 
svllabio  couplets.  There  are  fourteen  of  them, 
t)ie  tides  being  Guffemrr,  Equitan,  Le  Ffine^ 
Jjf.  Bttdavaret,  LanvaL  IjO  deux  amantn-, 
i'lceneCf  Le _Lauiiti'c   (   the_  Nightingale" 


tent  in  amplifiralion  that  the  effect  is  vei^  db 
similar  to  that  of  the  original.  The  second  divitrioD 
of  Marie's  work  in  of  less  poetical  but  of  greater 
general  interest.  It  consists  of  an  Viopet  (a  general 
term  in  the  Middle  Afjes  for  a  collection  of  fables)  of 
one  hundred  and  three  fables,  of  which  Marie  tells  us 
that  Henry  Beauclerk  translated  it  from  Latin  into 
English,  and  that  for  the  love  of  Count  William,  "the 
most  valiant  of  this  realm/'  she  herself  rhymed  it 
from  English  into  French.  The  fables  are  exceedingly 
well  told,  with  a  liveliness,  el^^nce  of  verse,  and 
ingenious  aptness  of  moral  which  make  Marie  a  worthy 
forerunner  of  La  Fontaine.  The  question  has  be«c 
debated  whether  the  great  fabulist  was  aoquaiDtcd 
with  her  work.  All  that  can  be  said  is  that,  thoagh 
it  is  by  no  means  impossible,  and  from  internal  evidence 
not  even  wholly  improbable,  it  cannot  be  said  to  be 
very  likely.  The  third  of  Marie's  works  is  a  poem  of 
two  thousand  three  hundred  verses,  describing  the 
purgatory  of  Saint  Patrick,  written  at  the  request  of 
an  unidentified  "pnidom,"  or  man  of  worship.  Ma- 
rie has  been  longer  and  better  known  than  most  of  the 
poets  of  mediseval  France,  and  perhaps  she  has  been 
relatively  a  little  overvalued,  but  her  positive  excellence 
is  very  considerable.  Her  style  is  a  good  example  of 
the  pure  and  highly  organized  lan^age  of  the  IStb 
century;  and  despite  its  great  age  it  can  be  read  by 
any  person  acquainted  with  modem  French  with  avery 
smaU  expense  of  attention,  and  with  but  sKght  use  of 
glossaries. 

The  standard  edition  of  Marie's  works  is  by  B.  de  Roque- 
fort, 2  Tola.,  PariB,  1820. 

MARXENBAD,  one  of  the  pret^tiest  and  most 
frenuented  watering-plaoea  on  the  Continent  of  Europe^ 
with  a  station  (about  l\  miles  S.G.  of  the  town)  on 
the  Kaiser  Franz  Josephs  Railway,  lies  in  a  pleasant 
valley  in  the  district  of  Tepl,  in  the  northwest  of 
Bohemia,  about  18  miles  south  of  Carlsbad,  and  nearly 
2000  feet  above  the  level  of  the  sea.  The  gently- 
sloping  hills  which  enclose  it  on  all  sides  except  the 
south  are  picturesquely  wooded  with  fragrant  pine 


JIA'/on,  lye  CliaUii-el  ("the  Unhappy  Oiie" 
Le  CMvrefeutlle,  Eliauc-,    Graelent-,  L'Ejnne. 
The  longest  of  these  contains  nearly  twelve  hun- 
dred lines ;  the  shortest  onlv  just  exceeds  a  hun- 
dred.   The  term  lai  is  of  Breton  origin,  and  is 
believed  to  have  had  reference  originally  to  the 
kind  of  music  to  which  it  was  performed.  But 
in  Marie  it  is  simply  a  short  romance,  generally 
of  an  amatory  character.    The  merits  of  these 
poems  are  vei^  great.    They  have  much  tender- 
ness and  delicacy  of  expression,  flowing  and 
melodious  verse,  and  not  a  little  descnptive 
power.  The  dialect  ia  decidedly  Norman  in  char- 
acter, and  English  words  occasionally  oocur, 
but  are  invariaoly  explained  in  French.    Some  of 
these  poems  wffl«  paraphrased        the  late  Mr. 
O'ShaughDeasy  in  his  Lu)f»  of  France  (London, 
1872),  but  the  translator  indulged  to  ludi  an  ex- 


rian  of  Harlenbad. 


forests.  The  town  has  an  attractive  and  dean  appear 
ance,  and  is  amply  provided  with  buildings  for  the 
lodging  and  amusement  of  its  thirteen  thousand  an- 
nuai  victors,  including  a  thei^re  and  ■  luge  knrhaua. 
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The  handsome  Bonan  CathoUo  diurdi  and  the  taste- 
ful little  English  churdi  are  amone  the  ohicf  ornaments 
of  the  place.  The  springs  resemhle  those  of  Carlsbad, 
except  that  they  are  cold,  and  contain  nearly  twice  the 
gnantity  of  puj^ive  salts.  The  water  is  used  bo^ 
uteniaUy  and  externally,  and  is  deemed  efficadous 
in  disorders  of  the  etMnkch  and  other  oivans,  skin 
diseaseB,  gont,  and  nerroos  eomplaints.  About  one 
miUipn  bottles  are  annually  exported.  The  curative 
appliances  of  Marienbad  also  include  the  use  of  goats' 
miu  vhey,  and  peat,  pine-cone,  and  gas  baths.  The 
dimate  is  healtbv  and  bracing,  the  mean  annual  tem- 
perature being  about  45°  Fahr.  TUo  springs  of  Ma- 
rienbad, though  preTiooaly  used  bv  the  peasantry  of 
the  district,  firat  came  into  general  notice  about  the 
begmning  of  this  century  through  the  instrumentality 
of  Dr.  Nehr,  to  whom  a  monument  was  erected  here 
in  1857.  The^  belong  to  the  rich  abbc^of  Tepl,  which 
lies  about  9  mdes  to  the  east.  The  permanent  popu- 
lation of  Marienbad  was  2009  at  the  census  of  18&Q. 

MARIENBURG  (in  Polish,  Malbora),  the  chief 
town  of  a  circle  in  the  district  of  Dantzio,  Prussia,  lies  30 
miles  to  Ihe  southeast  ofDantzio,  in  a  fertile  plain  on  the 
right  bank  of  the  Nogat,  a  channel  of  tue  Vistula, 
here  spanned  by  a  handsome  railway  bridge  and  by  a 
bridge  of  boats.  Marienburg  contains  a  large  ohemi- 
oal  wool-cleaning  work  and  several  other  factories, 
carries  on  a  considerable  trade  in  grain,  wood,  linen, 
feathers,  and  bnuhes,  and  is  the  seat  of  important 
oatUe,  horse,  and  wool  marketa.  Its  educational  in- 
stitutions include  a  gymDosium  and  a  Protestant  normal 
school.  In  the  old  iharket-place,  many  of  the  houses 
in  which  are  built  with  arcades  in  the  Italian  style, 
stands  a  Gothic  town-house,  dating  from  the  euil  or 
the  I4th  centuiy.  The  town  is  also  embellished  with 
a  good  statue  of  Frederick  the  Great,  who  added  this 
district  to  Prussia,  and  a  monument  commemorating 
the  war  of  1870-71.  The  population  in  1880  was 
9559.  Marienburg  is  chiefly  interesting  from  its  hav- 
ing been  for  %  centuiy  and  a  half  the  residence  of  the 
grand  masters  of  the  Teutonic  order.  The  targe  cas- 
tle of  the  order  here  was  originally  founded  in  11274 
as  the  Kat  of  a  rimple  commandery  against  the  pagan 
PruasianB,  but  in  1309  the  headauarters  of  the  nrand  \ 
master  were  transferred  hither  irom  Venice,  aiM  the 
"Harienburger  Schloss"  soon  became  one  of  the 
largest  and  most  strongly  fortified  buildings  in  Ger- 
many. On  the  decline  of  the  order  in  the  middle  of 
the  15th  century,  the  castle  pasHed  into  the  hands  of 
ihe  Poles,  by  whom  it  was  allowed  to  fall  into  nejglect 
and  decay.  It  came  into  the  poeseasion  of  Prussia  in 
1772,  and  was  carefully  restored  at  the  beginain^  of  I 
the  present  century.  This  interesting  and  curious  ^ 
building  consists  ot  t^ree  parts,  the  Alte  o^  Hohe : 
ScUosi.  the  Mittel  Sehloas,  and  the  Vorburg.  It  is 
bnilt  of  brick,  in  a  style  of  architecturo  peculiar  to  the  | 
Baltic  provincesi  and  is  undoubtedly  one  of  the  most : 
important  secular  buildings  of  th»  Middle  Ages  in . 
Qevmany. 

Of  the  ntunerous  monograplu  published  in  Qermany  on  , 
the  castle  of  Marienburg,  it  will  sofflce  to  mention  here 
Btuching'a  BMoaa  der  DmUchm  SUter  m  Marienburg,  Berlia, 
1S28 ;  Voigt's  GeaehichU  mm  MariaUmrg,  Konigsberg,  1824 ; 
uid  Bergan'a  Ordemhaupthaut  Mariet^rg,  Berlin,  1871. 

MARtETTA,  a  city  of  the  United  Stat«,  the  capi- 
tal of  Washington  county,  Ohio,  lies  on  the  right  bank  of 
the  Ohio,  at  the  mouth  of  the  Muskingum,  85  miles 
aonthoast  at  Colambus,  and  is  the  ea^m  t«rminus  of 
the  Marietta  uid  Gmdnnati  Bailroad,  and  the  southern 
tenninus  of  the  Cleveland  and  Alarietta  Railroad. 
The  8aiT0undin|[  country  being  rich  in  petrolemuj  iron, 
and  coal,  the  oity  has  become  the  seat  of  no  incon- 
siderable industry  in  the  shape  of  oil-works,  iron-foun- 
dries, and  machine-shoiM,  a  rolling  mill,  tanneries^  and 
earrikge,  car,  bucket,  and  chair  factoriea  Marietta 
College,  chartered  in  1835,  and  maintained  by  volun- 
tary endowment  and  subscription,  is  a  flourishing 
institatio&,  with  eight  instructors  and  a  library  of  25,- 


000  volumes,  occupying  a  fine  group  of  buildings  in 
tlie  midst  of  extensive  grounds.  The  population  of 
the  city  has  risen  from  3175  in  1850  to  5444  in  I8S0. 
At  the  latter  date  the  townsliip,  which  includes  the 
village  of  Harm  or  (1572},  contained  8830  persons. 

Uarietta,  founded  in  1788  by  Qeneial  Putnam,  and 
named  tu  honor  of  Uarie  Antoinette,  ig  the  oldest  town  in 
Ohio.  It  is  built  on  the  site  of  a  remarltable  group  of  pro- 
historic  monnments,  tho  largest  of  which  are  two  eudo- 
snrcs,  respectively  40  and  20  acres  in  extent,  formed  by 
walla  from  20  to  SK>  foct  broad  at  tbo  base,  and  itiU  in  Bomo 
places  5  and  S  feet  high.  See  Squler  and  Davis,  AKetent 
MonuaunU  of  the  JUunarippi  VaUfy. 

MARIETTE,  Auoustb  Ferdinand  Francois, 
elder  son  of  Francois  P.  Mariette,  advocate  and  town- 
clerk  of  Boulogne-sur-Mer*  was  bom  in  that  town  on 
the  nth  ofFe&ruaiy  1821.  Educated  at  the  Boulogne 
municipal  college,  he  distinguished  himself  in  geom- 
etry, physics,  chemistiy,  history,  Latin,  Greek  and 
English.  He  also  evinced  a  remarkable  talent  for  art. 
In  1839,  when  but  eighteen  j'eais  of  age,  he  went  to 
England  in  the  capacity  of  professor  of  French  and 
drawing  at  a  boys'  school  at  Stratfurd-on-Avon,  which 
occupation  be  exchanged  in  1840  for  that  of  pattern- 
desicner  to  a  ribbon  manufacturer  at  Coventry.  AVeary 
of  ill-paid  exile,  he  returned  that  same  year  to  Bou- 
logne, resumed  his  interrupted  studies,  and  in  March 
1841  took  his  bachelor's  degree  (with  honorable  men- 
tion) at  Doufu.  He  now  became  ft  professor  at  the 
college  where  he  had  formerly  been  a  student,  and 
some  years  supplemented  his  modest  salary  by  giving 

{frivate  lessons,  and  writing  on  historical  and  arcbmo- 
ogical  subjects  for  various  local  periodicals.  In  the 
meanwhile  his  couan,  Nestor  L'II6te,  the  friend  and  fel- 
low-traveller of  ChampoUion,  died ;  and  upon  Auguste 
Mariette  devolved  tho  pious  task  of  sorting  the  multi- 
tudinous papers  of  the  deceased  savant  The  young 
man  thenceiorth  beoame  passionately  interested  in 
Egyptology,  devoted  luraBclf  to  the  study  of  hiero- 
glyphs and  Coptic,  and  in  1847  published  a  Catalogue 
A-Miiytiqae  of  the  Egyptian  Gallery  of  the  Boulogne 
Museum.  He  had  now  found  his  Tooation^  auu  in 
1840,  being  appointed  to  a  subordinate  position  in  ihe 
Louvre^  ledt  Boulogne  for  Paris.  Entrusted  shortly 
after  with  a  Government  mission  for  the  purpose  oi 
seeking^  and  purchasing  Coptic,  Syriac,  Arabic,  and 
Ethiopio  MSS.  for  the  national  collection,  he  started 
for  Egypt  in  1850.  Soon  aflcr  his  arrival  he  luude 
his  celebrated  discovery  of  the  ruins  of  the  Seruneum 
and  the  subterraneous  catacombe  of  the  Apis-bulls, 
buried  for  probably  some  two  thousand  yeoRj  uuder 
the  sands  of  the  Libyan  desert  (see  vol.  vii.  p.  670). 
HiaorigiiuJ  mission  bein^  abandoned,  funds  were  now 
advanoed  for  the  prosecution  of  his  researches,  an'd  he 
remained  in  Egypt  for  four  years^  excavating,  discov- 
ering, and  dispatching  archseologuad  treasures  to  the 
Louvre,  of  which  mnseum  he  was,  on  his  return,  ap- 
pointed an  assistant  conservator.  Id  1858,  by  peruns- 
sion  of  his  own  Government,  he  accepted  the  positiuu 
of  consen'ator  of  Egyptian  monuments  to  the  ex- 
khedive,  Ismail-Poaha,  and  so  removed  with  his  fam- 
ily to  Cairo.  His  history  thenceforth  becomes  a  chron- 
icle of  unwearied  exploration  and  brilliant  success.  The 
pyramid-fields  of  Memphis  and  Sakkara,  and  the 
necropolises  of  Meydum,  Abydos,  and  Thebes,  were 
ransacked  for  sepulchral  treasures  \  the  great  temples 
of  Bcudoiah  and  Edfoo  were  disintened,  and,  with 
their  tens  of  thousands  of  inscriptions  and  boa-relieft^ 
restored  to  the  li|ght  of  day;  important  ex«iv»> 
tlons  were  earned  out  at  Karnak,  Medinct- 
Ilabu,  and  Deir-el-Bafaari ;  Tonis  (the  Zoan  of 
the  Bible)  was  partially  explored  m  the  Delta; 
and  even  Gebel  Barkal  in  the  far  Soudan  was  made 
to  ^ield  monuments  of  the  Ethiopic  kings.  The 
Sphinx  was  also  bared  to  the  rock-level,  and  the  famous 
granite  and  alabaster  monument  miscalled  the  "Tem- 
ple of  the  Sphinx"  was  discovered.  In  the  mean- 
while Mariette,  raised  successively  to  tht;  rank  of  bey 
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aod  then  of  pasha;  had  founded  the  "£coIe  Fran^aise 

d'^yptologie  "  and  the  "Institut  ^Igyptien,"  and 
created  a5  avo  the  miueum  at  Bulak,  the  richest  and 
by  far  the  most  interesting  Egyptian  collection  in  the 
worid.  Honors  and  orders  were  showered  upon  him. 
Poor  in  puise  but  in  fame,  h^  received  in  1852  the 
grand  oroas  of  the  Leeioo  of  Honor  and  of  the  Medji- 
die,  in  l$65  the  ReaKaele  (first  daas)  of  Prussia,  in 
18d7  the  Italian  order  of  SS.  Maurice  and  Luarus, 
and  in  1858  the  Austrian  order  of  Franda-Joseph.  In 
1873  the  Academy  of  Inscriptions  decreed  to  nim  Uie 
great  biennial  prize  of  20,000  francs,  and  in  1878  he 
was  elected  a  member  of  tJie  Institute.  He  was  also 
an  honorary  member  of  most  of  the  learned  societies 
of  Europe.  Though  of  herculean  strength  and  in- 
domitable energy;  he  was  not  proof  a^inst  overwork 
of  all  kinds,  physical,  mental,  and  official.  Prostrated 
in  1877  by  a  first  attack  of  the  insidious  malady  from 
which  oiuy  death  released  him,  he  lingered  for  a  few 

Sais,  vorkinjt  to  the  last,  and  died  at  Cairo,  tfanuary 
,  1881.  Hu  remiuDB,  endosed  in  an  andent  Egyp- 
tian sarcophagus  chosen  by  himself  for  that  purpose, 
are  interred  within  the  predncts  of  the  museum-gar- 
den at  Bolak,  fadii^  the  entrance  to  that  unrivuled 
collection  which  is  hu  own  noUeat  monument 

Of  Marlette's  nameroui  and  important  contribations  to 
the  literature  of  Egyptology,  we  may  here  especially  note 
the  foUowlDg  worki,  which  are  not  only  distingaiibed  for 
their  erodltioD  and  aoeoxai^,  bat  for  ^he  ezqaisite  gmce 
of  ftyle  with  which  th^  are  written  ; — Lt  Sirapmm  dt 
Jfempkif,  folio,  1857  and  following  years;  Dmd^roA,  five 
foUoA  and  one  4to,  1873^75;  Abj/doa,  two  foUos  and  one  4to, 
1670-80 ;  Karwk,  folio  asd  4to,  1875 ;  D^r-^-Bakari,  folio 
and  4to,  1677 ;  Li$U*  giographimu$  cum  pjfldnet  de  Kamdk, 
folio,  1675 ;  OUalogiu  du  Mtu6»  de  BotUaq,  six  editions,  I8M- 
76 ;  Aperfu  ds  I'kittoin  d  SgifpU,  foar  editions,  1864-74,  etc 
His  last,  and  one  of  his  most  important  works,  Let  Miutabtta 
de  I'Amim  SKmr»,tmxt  and  iUoBtrationi  focsimiled  from 
the  original  UBS.,  taiiOf  Is  now  in  eonzn  of  paUleatioii/ 
edited  ogr  Profonor  G.  Haipeio. 

filAIUGNOLLI,  Giovanni  ds',  a  notable  traveller 
to  the  far  East  of  the  1 4th  century,  bom  probably 
prior  to  1290,  and  sprung  from  a  noble  family  in  Flor^ 
ence.  The  family  is  long  eztin^  but  a  street  near 
tlie  cathedral  {via  de*  Oenetuii)  fbnnexly  bon  the 
name  of  the  Marignolli. 

In  T.  pp.  546-547  some  account  has  beeu  given 
of  the  extraordinary  episode  of  interoouiBe  between 
Europe  and  China  in  the  first  half  of  the  14lik  cen- 
tury. In  1338  there  arrived  at  Avignon,  where  Bene- 
dict XIL  held  his  court,  an  embassy  from  the  great 
khan  of  Cathay,  bearinjs;  letters  to  the  pontiff  Trom 
the  khan  himself^  and  mm  certain  Christian  nobles 
of  the  Alan  race  in  his  service.  These  latter  repre- 
sented that  they  had  been  eight  years  without  a 
Bpiritual  guide,  and  earnestly  desired  one.  The  pope 
replied  to  the  letters,  and  appoiDted  four  ecclesiastics 
as  his  le^tes  to  the  khan  s  court  The  name  of 
Marignolli,  a  Franciscan  of  some  repute  for  learning. 
appt'UB,  as  John  of  Florence,  third  on  the  letters  m 
coDimission.  We  know  not  what  became  of  his  col- 
leagues ;  he  was  the  chief  if  not  the  sole  envoy  who 
actually  went. 

Tlie  mission  left  Avignon  in  December,  1338,  picked 
UD  the  Tartar  envoys  at  Naples,  and  sailed  across  the 
Black  Sea  to  Caffa,  whence  they  travelled  to  the  court 
of  Mohammed  Uzbek,  khan  of  the  Golden  Horde,  at 
Sarai  on  the  Volga.  The  khan  entertained  them 
hospitably  during  the  winter  of  1339-40,  and  then 
sent  them  across  the  steppes  to  Arm  alec  or  Almaligh, 
the  northern  seat  of  the  house  of  Chaghatai,  in  what 
is  now  the  province  of  Hi.  "There,"  says  Marignolli, 
"  we  built  a  church,  bought  a  piece  of  ground  .... 
sung  masses,  and  baptized  several  persona,  notwith- 
standing that  only  the  year  before  the  bishop  and  six 
other  minor  friars  had  there  undergone  glorious  mar- 
tynlom  for  Christ's  salvation."  Quitting  Almaligh  in 
1341,  they  seem  to  have  reached  Peking  {hy  way  of 
Kamil  or  Hami)  in  May  or  June,  13-12.   They  were 


well  received  by  the  reigning  khan,  the  last  of  the 

Mongol  dynasty  in  China. 

"  The  grand  kaun,  when  he  beheld  the  great  horses  {de^ 
trariM)  and  the  pope's  preoents,  with  his  letter,  wad  that 
of  King  Eobert  (of  Kaplesj  too,  with  their  golden  Beals, 
and  when  he  saw  ns  also,  rqfoiced  greatly,  being  delighted, 
yea  exceedingly  delighted  with  everytiimg.  .  .  .  And 
when  I  entered  into  the  kaun'a  presence,  it  was  in  full 
festival  vestments,  with  a  very  flneciMS  carried  before  me, 
and  candles  and  incense,  whUit  Ondo  m  taum  'XXnaa  was 
ohannted,  in  tliat  glorious  palace  wliere  he  dwells.  And 
when  the  chaunt  was  ended,  I  bestowed  a  tuU  benediction, 
which  he  received  with  all  humility." 

An  entry  in  the  Chinese  annals  fixes  the  year  of 
Marignolli  s  presentation  by  its  mention  of  the  ani^ 
of  the  great  boraes  from  the  kingdom  of  Fulang  (/h- 
rang  or  Europe),  one  of  which  was  11  feet  6  inches  in 
lengthj  and  6  feet  8  inches  high,  and  black  all  over  I 

MangnoUi  stayed  at  Peking  or  Camhaleo  three  or 
four  years,  after  which  he  travelled  through  eastern 
China  to  Zayton  or  Chinchew  [g.v.),  9uittmg  China 
apparently  in  December,  1347.  and  reaching  Columbum 
(Kanlam  or  Quilon  in  MalaW),  in  Baster  we^  of 
1348.  At  ^is  place  he  found  a  church  of  the  lAtin 
communion,  probably  founded  by  Jordanus  of  S^vNto, 
who  had  been  oonsecrated  bishop  of  Columbum  by 
Pope  John  XXU.  in  1338.  Here  Marignolli  remained 
sixteen  months,  after  which  he  proceeded  on  what 
seems  a  most  devious  voyage.  Pirst  he  visited  the 
shrine  of  St  Thomas  near  the  modem  Madras,  and 
then  proceeded  to  what  he  calls  the  kingdom  of  Saba, 
and  identifies  with  the  Sheba  of  Scripture,  but  which 
seems  from  various  particidars  to  nave  been  Java. 
Taking  ship  again  for  Malabar  on  his  way  to  Europe, 
he  encountered  great  storms,  of  which  he  gives  an  im- 
aginative aoeonnt:— 

.  .  .  .  "Theaeaasif  inflames,  and  flre-aplttingdrag- 
ons  flying  by.  which,  as  tbey  paaaed,  slew  persona  on  board 
the  other  junks,  whilst  oun  remained  antonched, 
GK)d's  Brace,  and  by  virtne  of  the  Body  of  Christ  which  I 
carried  with  me,uid  through  th«  merit*  of  theriortoaa 
Virgin  and  of  St.  Clare." 

They  found  shelter  in  the  little  port  of  PervUa 
(Beruwala  or  Berb^m)  in  the  southwest  of  Ceylon ; 
but  here  the  legate  fell  into  the  hands  of  "a  certain 
tyrant  Coya  Jan  (Khoja  Jah&n)  an  eunuch  and  an 
accuiBcd  Saracen,'  who  professed  to  treat  him  with  all 
deference,  but  detained  him  four  months,  and  plun- 
dered all  the  gifts  and  Eastern  rarities  that  he  was 
carrying  home.  The  detention  in  *'  Seyllan  "  enables 
Marij^oUi  to  give  a  variety  of  curious  particulars  re- 
garding Adam  s  Peak  and  other  marvets.  After  this 
we  have  only  fragmentuy  notices,  showing  that  his 
route  to  Europe  lay  by  Ormuz,  tlie  ruins  of  Babel, 
Baghdad,  Mosul,  Aleppo  where  there  were  many 
Christians  who  dressed  after  the  Latin  fashion,  and 
spoke  a  language  very  near  the  French ;  at  any  rate, 
like  the  EVench  of  Cyprus  " ),  and  thenoe  to  Damaseoi 
and  Jerusalem.  In  1353  he  arrived  at  Avignon,  and 
delivered  a  tetter  from  the  great  khan  to  Pope  Innocent 
VI.  In  the  following  vear  the  ennwrur  Charles  IV., 
on  a  visit  to  Italy,  maae  Marignolli  otic  of  his  chap- 
lains. Soon  after,  the  pope  made  him  bishop  of 
Bisignano ;  but  he  seems  to  have  been  in  no  hurt?  to 
resiue  there.  He  appears  to  have  accompanied  the 
emperor  to  Prague ;  in  1356  he  is  found  acting  as  envoy 
to  Uie  pope  from  Florence;  and  in  1357  be  is  at  Bo- 
logna. We  know  not  when  he  died.  The  last  trace 
of  Marignolli  is  a  letter  addressed  to  him,  whidi  ma 
found  last  century  among  the  records  in  the  Chapter 
Library  at  Pra^^e.  The  writer  is  an  unnamed  Insbop 
of  Armagh,  easily  idenUfied  with  Richard  Fits  Ralph, 
a  strenuous  foe  of  the  Franciscans,  who  had  broken 
lances  in  controversy  with  Ockham  and  Burley.  The 
letter  implies  that  some  intention  had  been  intimated 
from  AvigTton  of  sending  Marignolli  to  Ireland  in  con- 
nection with  matters  then  in  debate.  Tlie  wrath  of 
Fitz  Ralph  is  sorely  stirred  at  this,  and  he  J)randisheg 
the  shilielah  in  a  style  of  energetic  metaphor  veiy 
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like  what  we  have  been  uied  to  ftom  like  quarters  Id 
later  days. 

Fiti  Balph's  ooDtemptnooa  laogaage  had  probablr  asood 
deal  of  fouDdatioQ.  Ilie  (kagmentaiT  notes  ot  IfarignoUi's 
Eastern  travels  oAen  oontaln  most  vhid  rstnembnooe  and 
Krapbic  deaeription,  but  eombtned  with  ao  Incontineot 
Tanity,  and  an  inooherant  lapse  from  one  thlus  to  aootber, 
matched  by  nothing  In  litenttnre  but  the  coavemtion  of 
HiB.  Nlekleby.  They  have  no  olaim  to  be  csJled  a  sam- 
tive,  and  It  Is  with  no  mail  pains  thatanythliur  like  anar- 
ntlTO  van  be  pleeed  oat  of  them,  Inoeed  uie  mode  in 
which  they  were  elicited  curlotuly  illnatratea  how  little 
medinval  travellen  thought  of  publication.  The  emperor 
Charles,  instead  of  aiging  his  onaplain  to  write  a  history 
of  falanstJenmeTS^set  him  to  the  repugnant  tMk  of  re- 
casting the  annals  of  Bohemia ;  and  he  consoled  himself  by 
salting  the  lusipid  stnffby  interpolations,  Apropotde  hotia, 
Hi  his  recoUeetions  of  Asiatic  travel. 

Nobody  seems  to  hsTO  noticed  the  work  till  1768,  when 
cbe  ehronlde  was  published  tn  Tol.  11.  of  the  JfMHUMiito 
BitL  Bolumtim  nuaqmm  antehao  tdita  br  YwihcT  OelssioB  Dob- 
ner.  Bat,  thoagh  Marignolli  was  thus  at  last  in  type,  no 
one  seenia  to  have  read  him  till  1830,  when  an  interesting 

Cper  on  hte  travels  was  pabllshed  by  J.  Q.  Meinert.  The 
«  Professor  Eunstmann  of  Hnnlcn  also  devoted  to  the 
snUeet  one  of  a  series  ot  very  fntelltgent  papers  on  the 
eoslesiasticsl  travellers  of  the  middle  Ages.  Andthe  whele 
of  the  passages  bearing  on  the  joum^  were  excerpted, 
taanslated,  and  commented  on  by  OA.  H.  Yule  in  a  collec- 
tion printed  in  1866. 

MoiitmaUa  Hitloriea.  etc.,  coUeglt,  etc.,  P.  Geladns  Dobaer  a  S. 
Catherlna,  lorn.  11.,  Pragae,  17K8 ;  Metnert,  In  Abhmidi.  tlrr  a*.  Bdkm. 
OsmUmA.  dcr  Wtnemetia/len,  viL ;  Kuostmann,  In  Htiloritehx  Poll- 
ttMte  Bottom  nm  iVtUttM  und  09ms,  Bd.  xxxvlii.  pp.  701, 7US, 
Uunlch,  UfiS;  Wadding,  Amala  Mmtntm,  vU. ;  Sbaralea,  Sitp- 
pirn,  ft  OaHgatio  ad  Sa^^tora  IHum  Ordd.  S.  PraneiKi  a  Wadr 
ddVD.  Home,  1806  iCbaavaadtik*  Way  3W(tar,  Hak.  Soc,  IMS. 

CH.Y.) 

MARIGOLD.  This  name  has  been  given  to  Beveral 
plants,  of  whiuh  the  following  are  the  best  Iedowq  : — 
Calendula  o^tialit,  Ixy  the  pot-marigold ;  Tagete$ 
erecta,  L.,  the  Ati-ican  marigold ;  T.  patida,  L.,  the 
Fronoh  marigold:  and  Ckjy$anuiemum  fe^^e/um,  the 
com  marigold.  All  these  belong  to  the  order  Com- 
ponta  ;  bijut  Caltha  palu^n$,  lb,  the  marsh  marigold, 
IB  a  ranonoulaoeous  plant 

Xhe  fintt-mentioned.is  the  familiar  garden  plant  with 
lai^  oraoKe-colored  blossoms,  and  is  a  native  of  the 
meadows  of  aoutiheni  EuroDe  (DC-,  Prod.,  vi.  p.  451). 
It  is  miisexual,  the  "  ray  florets  being  female,  the 
"di^"  florets  male.  This  and  the  douUe  variety 
have  been  in  cultivation  for  at  least  three  hundred 
years,  as  well  as  a  proliferous  form,  C  prolifera^  or  the 

fruitful  marigolde  "  of  Gerard  (IlerbeUl,  p.  602),  in 
which  small  flower-heads  proceed  from  beneath  the 
oicumference  of  the  flower.  The  firare  of  *'the 
greatest  double  marigold,"  C.  muUmora  maxima, 
given  by  Gerard  (Lc,  p.  600)  is  larger  than  most  speci- 
mens DOW  seen,  being  3  inches  in  diameter.  He  re- 
marks of  '*  the  marigolde  "  that  it  is  called  Calendula 
"  as  it  is  to  be  seene  to  flower  in  the  calends  of  almost 
enerie  moneUi."  It  was  supposed  to  have  several 
specnfio  virtues,  but  they  are  now  discredited.  "The 
marigold,  that  goes  to  bed  wi'  the  sun,"  is  mentioned 
by  Shakeepeare,  Winter^s  Tale,  iv.  3. 

Tagete$  patula^,  and  T.  ereeta,  L.  (DC,  Prod., 
V.  p.  643),  the  Prench  and  African  marigolds,  are 
natives  of  Mexico,  and  are  equally  familiar  garden 

{>lants,  having  been  long  in  cultivation.  Gerard  Bgures 
bur  varieties  of  Flos  ajricaniu,  of  the  single  and 
double  kinds  [Ic  ,  p.  609) ;  but  they  do  not  appear  to 
be  specifically  distinct;  indeed  Parkidson  [Par.,  p. 
303,  1629)  regarded  them  as  one.  Besides  the  above 
species  the  following  have  been  introduced  later,  T. 
Incida,  Gav.,  T.-  nffnafa,  also  fVom  Mexico,  and  7'. 
tmuifolia,  Cav.,  from  Peru  (Hemsley's  Hofiabook  of 
Uardy  Trees,  etc,  p.  247). 

Clirj/naptfiemum  segetum,  L.,  the  yellow  com  mari- 
gold, is  indigenous  to  Great  Britain,  and  is  frequent 

in  corn-fields  in  most  parts  of  England.   A  decoction  .v  ^^yy  uvwu>...k  nfw./ 

of  the  frcHh  plant  gathered  bejTore  flowering  is  acrid, '  50th  and  51st  foot ;  and  in  1746  the  ten  regiments  were 
and  is  said  to  be  useful  medicinally.  When  dried  it  restored  to  the  army,  taking  rank  from  the  44th  to  the 
has  been  employed  as  hay.  It  is  also  osed  in  Ger-  53d.  Previous  to  their  disoandment  as  marines  they 
1  TAlso  common  in  parts  of  Nortli  Ameiloa.  The  young  leaves  an  a  lood  potherb.  Known  also  as  Cowslips  and  Tallow 
Qowau.— An.  Eo-l  ' 


many  for  dyeing  yellow  (Baiter,  Brit.  Gen.  of  PL, 
vol.  !v.  306).  Gerard  observes  that  in  his  day  "the 
Btaike  and  leaues  of  Corne  Marigolde,  as  IHosooridei 
saith,  are  eaten  as  other  potherbes  are." 

Caltha  jxdtigtm,  L.,  the  marsh  marigold,  the 
''winking  Mary-buds  "  of  Shakespeare  (C^m&.,  li.  3). 
is  a  oommon  British'plant  in  marMiy  meadows  and  be- 
side water.  It  bears  cordate  leaves,  the  flowers  having 
a  golden  yellow  calyx  bnt  no  oorolls,  and  blossoming 
in  March  and  ApnL  The  flower-buds  preserved  in 
salted  vinegar  are  a  good  substitute  for  capers.  A 
double-flowered  variety  is  oflen  cultivated  and  is  oooa- 
sionally  found  wild  (mxter,  Ic,  voL  ii.  153). 

MARINES.  With  all  maritime  nations,  especiaDy 
if  they  be  insular  and  capable  of  taking  the  offensive 
in  war,  there  must  frequently  be  cases  in  which  naval 
operauons  can  be  supplemented  by  the  landing  of  a 
force.  The  armament,  eauipment,  and  dis4;i[>lioe  of 
the  armies  and  navies  or  such  nations  were  in  eariy 
days  pracUcally  alike.  Bnt  with  the  introduodon  in 
more  regular  levies  and  better  organization  arose  the 
necessity  for  having  on  board  ships-of-war  an  armed 
body  organized  to  meet  die  altered  condition  of  things. 
Sailors  were  but  engaged  for  periods  during  whtoh 
ship  were  commissioned*;  and  uieir  previous  histcwy 
ana  training  did  not  tend  to  furnish  the  material  re- 

?iuired.  Regular  armies  on  shore  called  for  disciplined 
brces  afloat, — that  is  to  say,  for  marines,  or  sea  sol- 
diers, who  should  have  the  steadiness  of  the  troops  of 
thc  line,  be  accustomed  to  the  peculiar  duties  of  ship 
life,  and  be  subordinate  to  the  naval  authorities. 

Prc\'ioua  to  1654  the  British  navy  had  been  manned 
chiefly  by  "impress;"  but  in  that  year  an  order  in 
council  appearedj  authorizing  the  formaUon  of  a  force 
of  1200  soldiers,  in  six  companies,  to  be  raised  for  sea 
service  during  the  Dutch  War.  Probably  it  was  re- 
cruited from  the  London  Tnuned  Bands,  as  the  Royal 
Marines,  with  the  3d  battalion  of  the  Grenaduer 
Guards,  the  East  Kent  Regiment,  and  the  Royal 
London  Militia,'  alone  possess  the  privilege  of  march- 
ing through  the  cit^  with  colors  flyintr  and  bayonets 
fixed.  Recruits  were  also  obtained  From  the  foot 
guards ;  and  in  1672  companies  of  the  guards  were  em- 

J>loyed  on  shipboard.  The  Armyldstof  1684  shows 
or  the  first  lime  the  organized  battalion  of  marina, 
in  H.R.H.  the  duke  of  York  and  Albany's  maritime 
re^ment  of  foot  or  "Admiral's  Regiment,"  which,  in 
that  yearj  mustered  on  Putn^  Heath  twelve  com- 
panieSf  with  a  full  proportion  of  officers.  This  stood 
third  in  seniority  in  the  line,  and  eventually  became 
the  Coldstream  Guards;  the  4th,  or  "Holland  Regi- 
ment," which  also  sent  companies  to  sea,  and  had  like 
the  above  segimcnt  been  raised  by  the  City  of  London, 
taking  its  place  as  3d  or  "  Old  Buffs. "  Several  other 
maritime  regiments  were  successively  formed  and  dis- 
banded, until,  in  1702,  Qiiecn  Anne  directed  the  addi- 
tion to  the  army  of  six  regiments  as  a  muine  corps, 
while  ux  existing  regiments  were  also  appointed  "  ror 
sea  service."  These  were  done  awavwith  in  1714. 
three  only  being  retained,  as  the  30tn,  3l8t,  and  $2a. 
of  the  line.  Independent  companies,  for  service  in  the 
West  Indies,  were  also  formed,  beaming  in  1742  the 
49th  fooL  In  1739  six  fresh  regiments  were  levied, 
and  augmented  in  1742  to  ten,  of  1000  men  in  ten 
companies  each ;  while  three  others  were  collected  in 
America  for  colonial  duty.  Though  commanded  by 
generals  and  colonels  of  the  army,  they  were  to  be 
quartered  in  the  neighborhood  of  the  dockyards  at 
Portsmouth,  Sbeemess,  Chatham,  Dep^ord,  Wool- 
wich, and  Plymouth ;  and  the  proportion  of  officers, 
viz.,  100  men  with  a  captain  to  twenty  with  a  sub- 
altern, was  fixed  for  the  different  classes  of  vessels. 
No  field  officer  was  embarked  unless  a  fnll  battalion 
were  sent  In  1745  two  other  battalions  were  spedally 
raised  for  service  at  Cape  Breton,  becoming  finally  die 
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had  been  partial^  under  the  tnden  of  the  lorct  high 
admind. 

Br  u  mder  in  oomidl  of  1755  a  force  of  5000  men 
in  50  companies  was  lused  and  definitely  placed  under 
the  naval  authorities.  They  vera  to  he  Btatiooed  at 
Chatham,  Portsmouth,  and  Plymouth,  the  4th  or 
Woolwich  division  not  heing  added  until  1805 ;  aad 
diis  body  wae  gradually  increased  to  19,000  men  in 
1762,  butreduced  in  1763  to  &bout4000.  Commiauoos 
oeaeed  to  be  purchasable,  but  exchuigc  with  the  army 
wu,  for  a  time,  suictioned.  Navel  admirals  and  cap- 
tains were  appointed  generals  and  oolonds  of  marines 
in  1760,  in  consequence  of  a  representation  from  the 
commandants  of  divisions  that  there  was  an  insufficient 
number  of  field  officers  for  the  discipline  of  the  ser- 
vice." This  absurd  anomaly  existed  ouUl  1833,  vhoi 
these  useless  amecnrea  were  abolished. 

The  revolt  of  the  Americau  colonies  in  1775  led, 
again,  to  an  increase  in  the  establishment,  which  by 
17S3  had  reached  25,291  men, — followed  byareduction 
to  4495  the  ensuing  year.  So  u^ent  was  the  demand 
for  marines  during  the  struggle  that  men  were  fre- 
quently embarited  untruned :  yet,  so  popular  was  the 
■ervkei  they  still  "reouited  better  in  erei^  part  of 
the  island  than  Uie  aimy.  Owing  to  this  unwise 
ppUoy  of  reduction,  the  force,  on  the  outbreak  of  the 
French  War  in  1793,  had  to  be  supplemented,  as  for- 
merly, by  companies  from  the  line ;  and  at  its  conclu- 
sion tho  marine  corps  again  reached  a  total  strength  of 
more  than  30,000  men.  But  there  bad  been  differences 
between  the  military  and  naval  authorities  as  to  the 
employment  of  soldiers  from  the  army ;  so  that  from 
1815,  when  the  numbers  again  fell  to  about  6000, 
there  has  been  a  steady  increase,  until  an  establishment 
suitable,  to  the  wants  of  the  navy  has  been  fixed. 
Durinj^  the  long  war,  moreover,  the  necessity  for  the 
formation  of  a  body  of  marine  artillery  had  become  in- 
oreaungly  apparent  The  services  of  marines  in -this 
capacity  had  been  previously  demanded  during  the 
American  War,  when  they  wore  employed  in  the  half- 
moon  battery  and  citadel  at  •Halifax,  and  elsowhero  in 
batteries  on  shore,  as  some  of  them  had  been  "trained 
in  tho  service  of  {rreat  guns  "  by  Lieutenant  Gillespie 
of  the  Royal  Artillcir.  By  an  order  in  council  of  tTie 
_18th  August,  1804,  therefore,  "in  consequence  of  the 
inconvenience  of,  embarking  the  Boy^  ArtiUery,"  it 
was  directed  that  one  company  of  marine  artillery, 
composed  of  the  most  intelligent  and  eqwricnced  offi- 
cers and  men,  should  be  formed  at  each  division  to  be 
employed  fur  the  training  of  the  infantry,  so  as  to  em- 
bark efficient  aHillerymen  in  other  vessels  besides 
"bombs."  This  force  suffered  a  reduction  to  two 
companies  in  1822,  since  which  date  it  also  has  been 
steadily  increased;  and  in  1862  the  artiUerj'  companies 
were  separated  from  the  light  infantry  and  formed  into 
a  separate  division  at  Fort  Cimiberland,  Portsmouth, 
whence  the  headquarters  were  transferred  to  Eastnev 
in  1869.  In  1869  the  Woolwich  division  was  abolished, 
a  dep6t  for  tlie  training  of  recruits  being  formed  at 
Walmer.  At  present  the  Royal  Marine  force  numbers 
48  companies  of  infantrjr  and  16  of  ardllery,  showing 
a  total  force  of  2532  artiUeiy  and  9862  infantry,  at  an 
expenditure  of  £913,456. 

Eacb  division  or  Boyal  Uarlnes  has  a  total  force  of  16 
Mun panics,  with  a  colonel  commandant,  aeoond  coiomandan^ 
4  Udnteiuuit-Golonela,  14  mqjon,  20  captains,  and  42  sabal- 
terns,  inclnaive  of  tbe  divisional  staff  of  instructors  of 
ganneiy,  musketry,  etc  The  headquarter  staff,  in  London, 
consists  of  a  depa^  and  an  assistant  a^jatant-gencral,  etc. ; 
and  there  are,  In  addition,  three  genenus,  three  lieutenant- 
geoeiala,  ud  six  nu^or-seoerals  on  the  active  list.  The 
men  are  xecmited  by  special  parties;  they  are  enlisted  for 
twelve  yean,  with  permission  to  re-engage  for  nine  more. 
All  recmita  undergo  their  preliminary  training  at  Walmer, 
and  are  then  drafted  to  the  several  divisions, — those  who 
reach  a  higher  standard  being  allowed  to  volanteer  for  the 
artillery.  The  standard  for  infantry  and  artillery,  and  the 
system  of  pay,  eqnipment,  pension,  and  divisional  adminis- 
tratioo,  are  similar  to  tbooe  of  tbe  line  and  Boyal  Artillery 
raipeetively.    Offloen  are  iibtaimd  by  open  competition 


fVom  the  pass-liats  for  entrance  to  the  Militarr  Academy, 
Woolwich,  and  the  Boyal  Military  College,  Saodhnrst.  The 
sQccessful  Infantiy  candidates  are  drafted  to  their  sevenl 
divisions,  and  undergo  a  course  of  insbuctioa  on  dor  the 
military  instructor  to  tiie  anpa^— thoee  fiw  the  artiUeiT  m- 
ceiving  a  special  training  for  two  yean  at  the  Boyal  Kaval 
College,  Oreenwicfa. 

The  Boyal  Hariuee,  xeckoniDg  as  port  of  the  naval  forces, 
are  accounted  for  in  iht  navy  estimatea ;  tboogb  the  names 
of  tho  officers  appear  both  in  the  Army  and  Navy  Lists. 
They  are  particalariied  in  the  Army  Act  as  subject  to  mili- 
tary law  at  stated  times,  serving  on  shore  under  the  Act 
and  the  regalationa  in  force  in  the  garrisons,  where  tbcy 
perform  the  same  duties  as  the  lud  forces.  Afloat  they  are 
subject  to  tbe  N^aval  Discipline  Act ;  and  a  Ifaiine  Matiuy 
Act  waa  formerly  passed  annually  for  the  "  regulation  of 
Hor  Majesty's  Boyal  Marine  forces  while  on  shore,"  stating 
that  they  were  under  the  direction  of  the  lord  hiA  adminJ, 
etc.  On  board  ship  their  doties  am  of  a  purely  military 
chavaeter,  being  con&ned  to  guard  mounting,  assisting  to 
man  boats  for  shore  opaiati<HiS,  and  helping  to  form  the 
crews  for  the  heavy  guns.  Though  under  the  suprene 
command  of  the  naval  authorities,  they  ore  only  obliged  to 
aid  in  work  on  deek,  and  when  landed  are  entirely  com- 
manded by  their  own  officers. 

The  war  services  of  the  corps  are  so  numerous  that  they  can 
be  bqt  briefly  referred  to.  First  employed  at  Cork  in  1690, 
they  have  been  present  in  nearly  all  the  actions  In  which 
tbe  navy  has  since  (hen  been  engaged ;  and  Itetween  tliat 
date  and  1900  they  took  part  In  227  sea  flghU  and  70  im- 
portant operations  on  shore.  At  Gibraltar  and  Manila,  at 
Belleisle  and  Bunker's  Hill,  at  Negapatom,  the  Cape,  and 
Acre,  they  earned  the  special  commendation  of  the  leaden, 
as  well  as  for  Lord  Howe's  victory,  and  the  great  sea  fights 
of  Ounperdown,  Cape  St.  Vincent,  and  the  Nile.  Nor  were 
their  enemies  backward  in  recognizing  their  worth.  At 
Belleisle  the  French,  in  describing  the  troops  whom  valor 
had  l>een  most  conspicnoas,  designated  the  battalions  of 
marines  "les  petita  granadien";  and  at  Acre  Oenerol 
Berthier  bore  testimony  to  the  oonspienons  gallantry  of 
Major  Oldfleld,  who  Cell  in  the  attack  on  the  fortress. 
Fnmi  ISOO  to  1815  they  saw  oonstant  service  in  99  coast 
operations  and  14S  naval  actions.  After  the  landing  at 
Aboukir  Bar  in  1801  **  Ball  Dogs  "  received  high  praise 
for  tho  way  in  which  they  had  done  their  work.  At  the 
siege  of  Qaeta,  at  Bosas,  and  at  Santa  Ibmra,  the  marines 
again  distingnished  themselves;  and  they  took  part  in  the 
decisive  battles  at  Copenhagen,  Ttafalgar,  San  Domingo, 
and  the  Dardanelles.  Three  battalions  were  also  specially 
brigaded  with  the  line  for  active  service  in  America  and 
Holland  in  1813-15.  Since  that  period  the  marines  have 
shared  in  the  naval  actions  at  Algiers,  Navarino,  Acre,  the 
Baltic,  and  Black  Sea,  and  have  fooght  by  the  side  of  the 
land  forces  at  the  Cape,  in  India,  China,  New  Zealand, 
Abynfaiia,  Aahantoe,  and  Zaluland,  as  also  In  those  numer- 
ous petty  skirmishes  in  which  the  navy  has  been  so  re- 
peatedly engaged.  In  the  bombardment  of  Alexandria 
(1882),  and  in  tbe  operations  that  followed  it,  the  corps  has 
again  seen  service  by  sea  and  land.  Nor  have  their  ser- 
vices been  less  important  in  other  cases.  Though  forming 
part  of  the  ships'  companies,  and  therefore  at  times  suffer- 
ing Arom  the  same  grievances,  they  have  always  been  fkith- 
fal  to  their  trost.  In  1797,  a  period  of  much  sedition 
throughout  the  country,  all  efforts  to  shake  thur  alleglsoce 
were  fmitleas,  and  tbe  duke  of  York  especially  oommeoded 
tiieir  loyalty  and  seal.  Between  that  year  and  1802,  after 
the  mntinies  of  the  Nore,  Spithoad,  and  Bantry  Bay,  of  the 
"  Temeraire,"  "  Okstor,"  "  ImpAtaeax,"  "  Hennione,"  **  Oib- 
taltar,"  and  "Excelleat,"  the  marines  were  publicly 
thanked  for  their  devotion. 

As  part  of  a  ship's  company  in  naval  actions,  as  a  force 
landed  to  assist  in  eosst  operations,  and  as  troops  acting  in 
concert  with  tiie  army,  the  marines  have  wm  dlstin«wim 
and  the  oommendatloaof  both  navti  and  military  authori- 
ties for  two  hundred  yean.  The  motto  of  the  corps,  "  Per 
mare  per  terram,"  needs  noezplanatlon ;  the  title  *' Boyal " 
was  ^ded  in  1802  "for  its  many  and  varied  servieesdaring 
the  war,"  and  its  former  fodngs  were  alteiei  ftem  white 
to  royal  blue ;  It  was  also  In  18S0,  by  an  order  la  eoandl, 
placed  next  in  seniority  to  the  49tb  Regiment.  In  1827  the 
globe,  surrounded  by  the  laurel  wreath,  for  tbe  siege  of 
Belleisle,  together  with  "Gibraltar,"  in  oomraemoration 
of  the  services  performed  there,  was  added  by  Geone  IV. 
In  1855  the  infimtry  branch  of  the  corps  beiame  "light 
infantry." 

Although  in  tbe  "armed  strengths  "  of  tbe  great  Euro- 
pean powen  marines  and  marine  artiUenr  are  mentioned, 
these  troops  have  little  In  common  with  those  In  the  Brit- 
ish navy.  In  France  their  duties  are  to  ganlBOn  the  flvo 
military  portsand  colonies,  and  to  take  put  in  marina  and 
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Athv  vm.  Id  <3«rmany  tfae  marioe  tMtteliou  and  artil- 
lery divisions  at  Klal  and  Wilhelmsbafen  hri  intended 
for  coast  defence  only.  In  UoUaud,  Aastrla,  and  Italy 
alio  they  have  a  oiiiitary  organisation,  but  do  not  form  a 
recognized  part  of  the  oomplemetits  of  sea-going  ships. 
Ameriea  alone  employs  marliiea  in  the  same  maoaer  as 
Eoglaud;  and  they  have  won,  as  their  British  comrades 
h»W9,  the  approbation  of  the  naval  aathorities  and,  on  nine- 
teen  oecMions,  the thanksof  Congress.  Admiral  f^rragnt's 
«inioB  that  "  the  marine  guard  isoneof  thegreat  eoseDtiali 
m  a  maa-i^-war  "  is  corroborated  by  that  of  Admiral  Wilkes, 
who  considered  that  "  marines  constituted  the  great  differ* 
«nce  between  a  man-of-war  and  a  privateer."  Formed  In 
1775  fortbe"  publick  defense,"  tlieyraukas  the  oldest  force 
in  the  American  lervice;  and  uinco  that  time  they  have 
shared  in  land  aad  sea  tqwrations  in  all  parte  of  the  world, 
lu  the  famous  battles  between  the  "  Uonhomme  Biehard  " 
and  "  Sempis  "  in  1777,  and  in  that  lietween  the  "  Chesa- 
peake "  and  "  Sliaimon,"  they  displayed  brilliaot  gallantry ; 
and  while  on  the  one  hand  tliey  at  Dome  in  1803  first 
planted  the  American  flag  on  a  fortress  of  the  Old  World, 
for  which  exploit  "Tripoli"  is  inscribed  on  their  colors, 
they  on  the  other  sham  in  the  hard  fighting  of  tho  Uexi- 
ean  war  a*  well  aa  all  the  important  coast  actions  of  the 
civil  war  of  1B81-4S.  A  fwoposal  to  inoof]MH»t«  them  with 
the  army  after  the  struggle  met  with  aniverMl  ooDdemna- 
tion  tiom  the  aathorities  best  qualified  to  Judge  of  their 
value.  At  present  they  nnml>er  sereuty-eight  officers  oud 
two  thooaand  men  aoder  the  command  of  a  oonunandant, 
vho  ranks  aa  brlaadier-general,  with  headqoarten  at 
Washlngtmi.    Thar  administration,  orgattisation,  and 

Ssipment  are,  as  in  Bngland,  identical  with  those  of  the 
diers  of  the  line.  They  are  enlisted  for  five  years,  must 
be  5  feat  6  ineliea  in  height,  betwean  eighteen  and  tbirty- 
flve  T«an  of  ige,  and  able  to  lead  aad  write.  The  comple- 
ment en  board  ship  varies  tetm  thirteen  to  flfty-one  officers 
and  men,  depending  on  the  rating  of  the  vessel.  Their 
device  is  a  globeresting  on  an  anchor  and  surmounted  by 
aneaolA.  ^EverfitlthAU"  Uthetitlewhich  Captain  Luce, 
tlie  haloifiMi  ot  the  li»ee^  uppmptialeij  appUM  to  them. 

(C.  a  K.) 

MARINI,  or  Mabino,  Giambattista  (156^1625), 
Italian  poet,  was  bora  at  Naples  on  October  18,1569. 
At  an  early  age  he  secured  the  powerful  patronage  of 
Cardinal  Aldobrandini,  whom  be  accompanied  Trom 
Rome  to  Bavenna  and  Turin.  His  ungoveroed  pen 
and  bordered  life  compelled  him  to  take  refuge  from 
1619  to  1622  in  Paris,  where  be  was  favorably  recog- 
nized by  Maiy  de' Medici.  He  died  at  Naples  on 
March  25,  1625.    See  Italt,  vol.  xiiL  p.  521. 

MARINUS  I.  (MARTiNua  II.)  succeeded  John 
Vlll.  in  the  pontificate  about  the  end  of  December, 
882.  On  three  separate  occasions  he  had  been  cm- 
ployed  by  the  three  popes  who  preceded  him  as  legate 
to  Constantinople,  tus  mtseion  in  each  case  having 
reference  to  the  controveray  excited  by^  Photius. 
Among  his  first  acts  as  pope  were  the  restitntion  of 
Formosus,  cardinal  bishop  of  Porto,  and  the  anathe- 
maUxing  of  FhotiuB.  lie  died  in  May  or  June,  884, 
his  successor  bmng  Adri&n  III. 

MABINUS  11.  (Mabtinus  m.},  pone  from  943 
to  946,  was  preceded  oy  Stephen  IX,*and  luUuwed  by 
AgapctoB  II.  * 

MARION,  Francis  (1732-1795),  Americangcnural, 
was  bom  in  1732  at  Winyah,  near  Georgetown,  South 
Carolina.    In  1759-61  he  served  as  lieutenant  in  ozpe-  { 
ditions  against  the  Cherolcecs,  and  in  1775  he  was 
elected  a  member  of  the  provincial  congress  of  South 
Carolina.   This  voted  two  regiments  of  infantry,  and 
Marion  was  elected  captain  in  the  second,    tie  was 
made  lieutenantHXjlonel  afler  the  defence  of  Fort 
Mualtarie  at  the  entrance  o{  Charleston  harbor  (June 
28,  1776),  and  was  present  at  the  unsuccessful  attack 
on  Savannah,  September,  1779.   In  August  he  joined 
Gates,  butwas  detached  a  few       before  Gates's  de- 
feat at  Camden  on  August  16 ;  at  Nelson's  Feny,  on 
the  20tli,  he  reeoued  one  hundred  and  fifty  of  the  pris- 
oners from  a  strong  guard.  He  soon  received  a  general's 
commission.    Pursued  by  Tarleton  and  Wemyss,  he 
was  driven  to  North  Carolina,  but  soon  returned.  , 
After  successful  skinni^^hes  against  superior  forces,  he  ; 
formed  a  camp  at  Snow's  Island  in  the  midst  of  the  ! 
•wamps  of  the  Pedee  and  the  Saatee.  In  March,  l~H,  \ 
*  [Stephen  IX.  of  the  papal  rt$UM9,  VoL  3UZ.,  p. 


he  defeated  Watscm  at  Black  Biver;  but  meanwhile 

Doyle  had  destroyed  Marion's  camp.  In  April  Lee 
and  Marion  took  Fort  Watson,  and  in  May  Fort 
Mutte.  In  June  Greene  detached  Sumtor  with  Marion 
and  othenj  to  make  an  incarmon  into  the  low  oountiy. 
At  Quinby  Marion's  men  fought  well  against  Coates ; 
and  m  August  he  made  a  forced  march  to  Parker's 
Ferry  and  rescued  Colonel  Harden,  pressed  by  a  supe- 
rior force.  At  Eutaw  Springs  He  commanded  the  right 
under  Greena  AfVer  the  British  retreat  to  Charles- 
ton, Marion  went  to  an  important  session  of  the  colo- 
nial assembly ;  on  the  very  day  that  he  returned  to  his 
brigade,  February  24^  1782,  it  was  snriHiaed  and  dia* 
perscd,  Marion  amvii^  too  late  to^reeoTer  Uie  dar. 
AfWrthe  war  he  occupied  himself  with  farming.  He 
died  Febroarv  2L  ^795. 

MAAIONETTfiS  (probably  firom  morio,  a  fool  or 
buffoon),  Fantoccini  (from  ^n(t/io,  a  child),  or  Pup- 
PTTS  {poupie,  a  baby  or  doU).  are  figures,  general^ 
below  life-size,  suspended  by  threads  or  wires  and  imi- 
tating with  their  limbs  and  heads  the  moTementtf  of 
living  persons. 

The  nigh  antiquity  of  puppets  appears  from  the  faet 
that  figures  with  movable  hmbs  have  been  discovered 
in  the  tombs  of  E^pt  and  among  Uie  remuns  of 
Etruria ;  theiv  were  uao  common  among  the  Gre^s, 
fixim  whom  tfaey  were  imported  to  Rtmie;  Plays  in 
which  the  characters  are  represented  by  puppets  or  ti^ 
the  shadows  of  moving  figures,  wozked  by  ocHioealed 
perfunuera  who  deliver  the  dialogue,  are  not  only  pop- 
ular in  India  and  China  at  tlie  present  day,  but  during 
several  centuries  past  maintained  an  important  posi- 
tion among  the  amusements  of  the  people  in  most 
European  oountries.  Goethe  and  Leasing  deemed 
them  worthy  of  attontlon ;  and  as  Ute  as  1721  Le  Sage 
wrote  pla^  for  puppets  to  perfonn.  Every  one  re- 
members in  Don  Qmxote  "  the  curioos  puppet  show, 
which  reprints  the  play  of  Melisandra  and  Don  Gay- 
I^OB,  one  of  the  best  shows  that  has  been  acted  time 
out  oif  mind  in  this  kingdom. "  Reference  to  puppet 
shojre  is  frequeDt  in  EngUsh  literature  from  Chauoer 
onward.   Thus  DaTenant  Buys 

"And  maa  in  chimney  hid  to  dress 
Puppet  that  seta  our  old  Queen  Bess, 

man  that,  while  the  pnnpeta  play, 
Thzoogh  nose  ezpoandeth  what  they  say." 

The  eariiest  performances  in  English  were  drawn 
or  founded  upon  Bible  narratives  and  the  lives  of 
the  saints,  in  the  same  vein  as  the  '*  morality" 
plays  which  they  succeeded.  Popular  subjects  in  the 
16tlj  century  were  The  J^odiffal  Son  and  Kinevdi. 
wUh  Jonah  and  tlie  Whale.  And  in  a  pamnlilet  of 
1641,  describing  Bartholomew  Fair,  we  read,  Here  a 
knave  in  a  fool  s  coat,  with  a  trumpet  sounding  or  a 
dnim  beating,  iuvites  yon  to  see  his  puppets.  Here  a 
rogue  like  a  wild  woodman,  or  in  an  antic  shape  tike 
an  incubus,  desires  your  company  to  view  his  motion." 
In  1667  Pepys  recoidcd  how,  at  Bartholomew  FairLjie 
found  "  my  Lady  Castlemaine  at  a  puppet  play,  Pa- 
tient Grizill."  Besides  Tlu  Sorroujg  of  Gntdda, 
other  puppet  plays  of  the  period  were  Diae  Whittinff- 
ton,  TheVagariet  of  Merry  Andrtvo,  and  The  Humor* 
of  BarthfHomajo  Fair.  Powell's  noted  marionette 
show  was  the  subject  of  an  article  in  77t«  Taller,  1709, 
an.tacainin  The  Spectator,  1711.  The  latter  refers 
al^u  to  Pinkethman,  a  "morion-maker,"  in  whose 
scenes  the  diviniUes  of  Ob'mpus  ascended  and 
descended  to  the  strains  of  musio.  An  idea  of  the 
dass  of  represenution  may  be  gathered  firom  an 
advertisement  of  Crawley,  a  rival  of  Pinkethman, 
which  sets  forth— "The  Old  Creation  of  the  World, 
with  the  addition  of  Noah's  Flood,"  also  several 
fountains  playing  water  during  the  lime  of  the  play. 
The  best  scene  represented  Noah  and  his  family 
coming  out  of  the  ark,  with  all  the  animals  two 
by  two,  and  all  the  fowls  of  the  air  seen  in  a  prospect 
flitting  upon  trees ;  likewise  over  the  ark  is  the  suo 
rising  in  a  gorgeous  manner;  moreover  a  multitude  of 
sat,  but  the  VUIlh  of  VoL  XXIL,  p.  MO.-ah.Bd.]  i 
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angeb  in  a  double  rank,"  tiie  angels  ringmK  bells. 
"Likewise  maohines  desoeoiding  from  above,  double, 
with  Dives  rieing  out  of  hell  and  Lazarus  seen  ia 
Abraham's  bosom;  besides  sever^  figures  daneiiig 
jigs,  sarabauds,  and  country  dances,  with  the  merry 
(xmouta  of  Squire  Punch  uid  Sir  John  SpendalL  ' 
Yates  showed  a  moving  piotore  of  a  dty,  with  an 
aitifioial  oaaoad^,  and  a  temple, — ^with  mechanical  lurds 
in  which  attention  was  ladled  to  the  exact  imitation  of 
living  birds,  the  quick  motion  of  the  bills,  just  sw^ng 
of  the  throat,  and  fluttering  of  the  wiogs.  The  pup- 
pets were  wax  figures  five  feet  in  stature.  Toward  we 
end  of  the  18th  oentuiy,  Floekton's  show  presented  five 
hundred  figures  at  work  at  various  trades.  Brown's 
Theatre  of  Arts  showed  at  ooimtiy  furs,  from  1830  to 
1840,  the  battle  of  Trafalgar,  Napoleon's  army  cross- 
ing the  Alps,  and  the  marble  palace  of  St  Petersburg ; 
and  at  a  still  later  date  Clapton's  similar  exhibition 
presented  Qraoe  Darling  rescuing  the  crew  of  the 

Foi&nhire"  steamer  wredced  on  the  Fam  Islands, 
with  many  ingenious  moving^  figures  of  quadrupeds, 
and,  in  puticular,  a  swan  which  dipped  its  head  into 
imitation  water,  opened  its  wings,  and  with  flexible 
Deck  preened  and  trimmed  its  plumage.  In  these 
mechanical  scenes  the  figures,  painted  upon  a  flat 
sur&ce  and  cut  out,  commonly  or  pasteboard,  are  ^d 
along  grooves  arranged  transversely  in  front  of  the  set 
scenery,  the  actions  of  le^  and  arms  being  worked  by 
wires  from  the  hands  of  persons  below  the  stage, 
though  sometimes  use  is  made  of  dockwork. 

Marionette!  proper,  and  the  dolls  azhiblted  in  pappet 
fihowi  (not  including  Punch  and  hit  companion  acton), 
an  conitracted  of  wood  or  of  parteboard,  with  &cea  of 
oompositlon,  sometimea  of  wax ;  and  each  figure  ii  sna- 
pended  by  a  number  of  threada  to  a  short  bar  of  wood 
which  is  commonly  held  In  ona  hand  of  the  hidden  per- 
former while  the  finger  of  his  other  hand  poeee  the  figure 
or  gives  action  to  it  means  of  the  threads.  In  the  mode 
of  oonetmcting  the  Joints,  and  the  greater  elaboration  with 
which  the  several  parts  of  the  limbs  are  supported  and 
moved,  and  especially  in  the  fine  degree*  oi  movement 
given  to  the  h^ds,  marionettes  have  been  so  improved  as 
to  present  very  exact  Imitations  of  the  gestnres  of  actors 
and  actresses,  and  the  postures  and  evolutions  of  acrobata; 
and,  In  addition,  ingenions  exhibitors  such  as  Tbeodon, 
who  introdaoed  many  novelties  from  twenlr  to  thirty 
yean  ago,  have  employed  mechanical  arrangements  for 
accomplishing  the  tricks  of  pantomime  barleqainade. 
Among  the  puppet  personages  presented  in  the  small  street 
shows  are  generally  included  a  sailor  who  daooes  a  horn- 
pipe, a  hoop-dancer,  a  dancer  of  (he  Highland  fling,  a 
wooden-legged  pensioner,  avanltor  on  a  pole  also  balancing 
two  chairs,  a  clown  playing  with  a  butterfly,  a  dancing 
fignre  without  head  nntll  the  bead  rises  out  of  the  body, 
gradually  displaying  an  enormonsly  long  neck,  a  Juggler 
tossing  gilt  balls  which,  sliding  np  and  down  npon  tight 
Invisible  threads,  fkll  into  his  hands  again,  a  milk-woman 
carrying  bncketa  out  of  which  fly  white  dolls,  and  a  skele- 
ton, seen  at  first  in  scattered  parts  lying  abont  the  stage, 
but  piece  succeesively  flying  to  piece,  the  body  fint  sitting 
ap,  then  standing,  and  flnally  capped  the  skull,  when 
the  completed  flgnre  begins  to  dance. 

OnJfra  Chmou  are  the  shadows  of  flgurM  prqjected  apon 
a  stretehed  sheet  of  thin  calico  or  a  ganze  scene  painted  as 
a  transparency.  The  cardboard  flat  flgnres  are  held  behind 
this  screen,  illuminated  from  b^ind,— tiie  performer  rap- 
porting  aa<^  flgnre  by  a  long  wire  held  in  one  band  while 
wires  from  all  Che  movable  parts  terminate  in  rings  in 
whidi  are  inserted  the  fingers  of  his  other  hand, 

MARIOTTE,  Edue  (died  1684).  acelebrated  French 
physidst,  was  a  native  of  Buivundy.  He  lived  chiefly 
near  Dyon  as  prior  of  St  Martin  sous  Beaune,  and 
wsa  one  of  the  first  members  of  the  Academy  of 
Sciences,  which  was  founded  at  Paris  in  1666.  He 
died  at  Paris  May  12,  1684.  The  first  volume  of  the 
Hutoire  et  Mhtwiret  de  VAcad^mie  (1733)  contains 
many  original  papers  by  him  upon  a  great  variety  of 
physical  subjects,  suoh  as  the  motion  of  fluids,  the 
nature  of  oofor,  the  notes  of  the  trumpet,  the  barome- 
ter, the  fall  of  bodies,  the  reooil  of  ^uns,  the  freezing 
rf  water,  etc  His  £)$sai»  tU  Phyttque^  four  in  num- 
ber, of  which  the  first  three  were  published  at  Paris 
between  1676  and  1679,  are  his  most  important  worics, 


and  form,  together  with  an  elaborate  treatise  on  the 

percussion  of  bodies,  the  first  volume  of  the  iEuvret 
lie  MarioUe  (2  vol&,  Leyden,  I717J.   The  second  of 
these  essays  ('*De  k  Nature  de  1' Air")  contains  the 
statement  of  the  law  connecting  the  pressure  u)d 
volume  of  a  gas  which,  though  very  geuendly  oailed  by 
the  name  of  Maziotte,  was  discovered  seven  years 
before  by  Boyle.   Hie  fourth  essqr  is  a  sfstematio 
tveatment  of  the  nabue  of  oolor,  with  a  deacriptioD 
of  many  mirioua  experimaits' and  a  diseoarion  or  the 
nunbow,  halos,  jiarhelia,  diffraction,  and  the  more 
purely  phydolo^cal  phenomena  of  color.   Ihe  dis- 
covery of  the  bhnd  spot  is  noted  in  a  short  p^ier  in 
the  second  volume  of  his  collected  works. 
MARinfiiE  LAW.   See  Ska.  Laws. 
MARITIME  PROVINCE  (Russian,  Bimortlaijfa 
Oblast),  a  province  of  the  Russian  empire,  and  {tart 
of  the  general-governorship  of  Eastern  Siberia,  is  a 
strip  of  territory  which  extends  along  the  Siberian 
ooast  of  the  Pacific  from  Gorea  to  the  Arctic  Ocean, 
and  abo  includes  the  peninsula  of  Kamchatka  {q.v. }, 
the  island  of  Sagbalien  or  Sakhalin,  and  several  Hmail 
islands  scattered  along  the  ooast.  Its  western  boundary 
stretches  northwards  from  the  Corean  town  of  King- 
hing  (4r  iy  N.  lat )  by  Lake  Khangka  and  along  the 
Usuri,  keeping  to  the  eastward  of  the  hilly  tnu^s  and 
prunes  of  Northern  Manchuria ;  it  then  follows  an 
unaginary  line  which  runs  due  north  from  the  mouth 
of  the  Usuri  to  the  bay  of  Udskoy,  separating  tbe 
province  from  the  lowlands  and  mountain  wilderaessea 
of  the  Amur  provinoe ;  it  next  runs  along  the  Stano- 
voy  watershed  between  the  Pacific  and  the  Arctic 
Ocean,  leaving  to  the  west  the  elevated  tracts  of  the 
Siberian  platean,  and  finally  it  crosses  the  spuzs  of 
this  plateau  through  barren  tundra*  belonf^ng  to 
Yakutsk,  reaching  the  Arctic  Ocean  at  the  Chaunwaya 
B«r  (70°  N.  lat  1.   The  provinoe  has  a  length  of  2300 
miles  and  a  width  varying  from  40  to  420  miles:  it 
covers  an  area  of  730,000  square  miles,  and  exhibits 
veiy  great  varieties  of  climate,  soeneiTi  and  popula- 
tion.  The  northern  part,  known  as  the  land  oi  the 
Chukchees,  occupies  the  northeastern  peninsula  of 
Asia  between  the  Arctic  Ooean  on  the  one  side  and 
tbe  Seas  of  Behring  and  Okhotsk  on  the  other,  and 
has  the  character  of  a  bajren  pUteau  from  1000  to 
2000  feet  high,  deepiv  indented  by  the  rivers  of  the 
Anadyr  basin,  and  by  long  fiords,  suoh  as  the  Kolucfaia 
Bay  {the  wintering-plaoe  of  NordenskjSld's  "Vega"), 
the  Qulf  of  Anadyr,  and  the  Bays  of  Penzhina  and 
Ghiihiga.   To  the  north  this  plateau  is  bordered  by  a 
chain  of  mountains,  the  highest  known  within  the 
Arctic  circle,  several  summits  of  which  reach  a  height 
of  8200  feet  (Makachinga  peak  and  others),  while  the 
promontories  by  which  the  Asiatic  continent  terminates 
towards  Behring  Strait  ^erdtze-kamen,  Cape  Vos- 
tochnyi  (the  most  easterly  point  of  Asia),  and  Cape 
Chukotskiy— have  heights  ranging  from  1000  to  2000 
feet.   Only  lichens  and  mosses,  with  s  few  dwarf 
apecdes  of  Siberian  trees,  cover  this  district,  in  marked 
contrast  to  the  rich  forests  of  the  corresponding  part 
of  Arctic  America.   The  fauna,  however,  is  far  richer 
than  might  have  been  expected,  owing  to  the  migra- 
tions of  animals  along  the  plateaus  of  Eastern  Sib^ia, 
which  extend  in  a  northea!*tem  direction  from  the  very 
heart  of  Asia  to  Behring  Strait.  The  fauna  is  further 
enlarged  by  a  few  American  birds  and  mammals, 
which  cross  the  strait  when  it  is  frozen.  This  country, 
and  still  more  the  seas  by  which  it  is  surrounded, 
have  been  for  the  last  two  centuries  the  paradise 
of  hunters,  and  have  supplied  Siberian  trade  wiUi 
its  best  furs.   Entire  species  of  animals  have  been 
exterminated  within  this  short  period ;  the  renowned 
blue  fox  and  black  sable  have  nearly  disappeared, 
and  the  whale,  which  was  hunted  a  few  deoadeK 
ago  by  hundreds  of  American  vessels,  has  beoomo 
very  rare.  The  sea-otter,  of  which  the  party  of  Steller 
killed  Beven  hundred  during  its  eight  months'  sti^  on 
Bchring'a  Island,  is  rapidly  becoming  extinct,  as  well 
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as  the  smfJuxi  ( Oiaria  tteUeri) :  wUlst  the  seiroow 
{R/tlftuia  tUUeri)  wsb  completely  exdrpated  in  the 
course  of  forty  years.  Thanks  to  the  care  taken  by  an 
American  oompany  which  has  the  monopoly  of  hunt- 
ing on  Behrinx  and  Copper  Islands,  the  sea-bear 
( Otaria  wnma\^  which  was  likely  to  meet  with  the 
same  fate,  is  neany  domesticated  at  present,  and  multi- 
pHcB  rapidly,  yielding  no  leas  than  twelve  thousand 
skins  per  annum.  The  inhabitants  of  this  re^on,  the 
Chtfkchees  (Tusld,  or  Chaouktoos),  who  number  no 
more  than  12,000  souls  (according  to  some  authorities 
onlf  5000^,  seem  to  have  immigrated  from  Uie  south : 
their  nuaal  diaiacters  make  them  an  etlmological 
fink  between  the  Mongols  of  Central  Asia  and  Uw 
Indians  of  America ;  Uiey  are  also  vcr^  nearly  akin  in 
their  features  and  customs  to  the  Eskimo.  They  are 
anbdividod,  however,  into  two  distinct  branches,  with 
different  customs  and  languages.  Those  of  the  inte- 
rior support  themselves  by  remdeer  breeding  (herds 
of  ten  thousand  being  not  uncommon)  and  by  hunt- 
ing ;  whilst  those  of  the  coast  live  by  fishing,  and  are 
veiy  poor.  All  travellers  who  have  had  dealrngs  with 
Chukchees  speak  in  the  faichest  terms  of  the  character 
of  the  former  branch,  and  of  the  firatemal  feetingfi 
shown  by  them  in  their  mutual  reladons.  The  Koij'aks 
(about  50U0),  who  ocenpy  the  southera  jiart  of  this 
region,  are  nearly  akin  to  Chnkebees.  They  extend 
their  minations  also  to  the  northern  poi-t  of  Kam- 
chatka. Those  of  the  interior  are  reindeer  proprietors 
and  hunters,  and  like  tlie  Chukchees  are  quite  inde- 
pendent, own  no  superiors,  and  live  in  federadons  of 
families.  They  have  firmly  resisted  Hussian  oonuuest ; 
and  there  are  tribes  among  them  which  stiU  reiuse  to 
imy  the  vcuak  (tribute  in  lurs)  to  the  Russian  authori- 
ties. Their  national  character  is  described  by  travellers 
as  very  different  from  that  of  the  settled  Koryaks  of 
the  ooastf  who  live  in  the  utmost  poverty,  and  have 
acquired  vidons  habits  from  thur  intercourse  wiUi 
Suropean  and  American  sulora. 

The  middle  part  of  the  Maritimo  Province  is  a  nar> 
row  strip  of  land  (40  to  60  miles  wide)  along  the. 
shores  of  the  Sea  of  Okhotsk,  including  the  basin  of 
the  Ud  in  the  south.  This  area  is  occupied  by  wild 
mountains,  4000  to  7000  feet  high,  forming  the  eastern 
border  of  the  high  plateau  of  Eiutem  Siberia.  Thick 
forests  of  larch  clothe  the  mountains  to  nearly  one-hidf 
their  height,  as  well  as  the  deep  valleys,  where  short 
streams  discharge  into  the  Paciuc  the  water  produced 
"bf  the  melting  of  accumulations  of  snow  and  ice 
(nakmi,  nakdt).  The  undulating  hills  of  the  bamn  of 
the  Ud,  which  is  a  continuation  to  the  southwest,  be- 
tween the  Stanovov  and  Buroya  mountains,  of  the 
deep  indentation  of  the  Sea  of  Okhotsk,  are  covered 
wiu  forests  and  marshes.  Only  Tonguses  visit  these 
inhospitable  mountain  wildemosses  and  the  bays  of  the 
coast,  living  by  hunting  or  fishing, 

The  southern  port  of  the  provmce  includes  two  dis- 
tinct regions.  From  the  northeastern  extremity  of 
the  Bureyo,  or  Little  Khingan  range,  of  which  the 
group  of  the  Shantor  Islands  is  a  continuation,  a  wide 
and  deep  depression  runs  southwestwards  to  the 
innction  of  the  Amur  and  Usuri,  and  thouce  to  the 
Iqwlanda't^  the  lower  Sungari.  It  is  for  the  most  port 
less  than  500  feet  above  aea-level. 

Th«  Amor,  which  Ukfli  a  nothewtemoouM  after  reach- 
ing these  lowlands,  mns  doae  to  their  eastem  boandary,  at 
the  fuot  of  the  moantaiiu  of  the  sea-coufe;  whilst  on  its 
left  or  western  bank  it  spreads  into  naml>erlefls  lakes  and 
maithes,  large  and  small,  aud  extensiTely  inandatee  the 
nramn  at  time  of  flood,  liie  area  on  the  rif^t  banki  of 
the  Amor  and  Usorl,  between  theae  riven  and  the  sea- 
coast,  is  oooupied  by  a  very  little  known  hilly  tract  con- 
sisting of  several  intricate  sysCems  of  monatalns,  usn^y 
represented  on  maps  as  a  single  range,  and  known  under 
tiw  general  name  of  Sikhota-alln.  Th*  summits  reach  the 
height  of  fil50  feet  (Qolaya  Gk>ra  peak)  and  the  average 
elevation  of  the  few  passes  is  aboat  2.500  feet.  There  is, 
however,  one  depression  in  these  monntains,  occapiud  by 
Lake  Kit),  which  may  have  been  at  one  time  ao  outflow 
of  Uw  Amor  to  the  sea.  The  Sikhota-alin  monntains  are 


covered  with  Iblck  immaetieable  fimsts,  titroogh  which  a 
passagecanlwforoedoulybymeaasof  thehatchet.  Thelow- 
laodf  and  the  oonntlees  islands  of  the  Amur  are  covered 
with  a  grass  vegetation  ar  lozariant  ss  tliat  of  the  forests, 
and  present  the  same  ditBcultiea  to  the  pitneer.  Herba- 
ceous plauti,  7  to  10  feet  high,  Intertwined  with  nomlwr- 
less  climbing  plasts,  cover  the  soil  with  an  Impenetrable 
thicket,  and,  wbeu  destroyed  by  fire  rapidly  grow  again  to 
their  former  height  The  flora  and  buna  of  this  region 
fwpeciaUy  In  the  Usnri  district)  exhibit  a  striking  oombl- 
natien  of  qMcles  of  warm  climates  with  those  of  sntiaTctio 
regions;  the  wild  vine  clings  to  the  larch  and  cedar-pine^ 
and  the  tiger  meets  the  bear  and  the  sable.  The  quantity 
of  fl^  in  the  rivers  U  iounenae,  and  in  Angnat  tuo  wide 
channels  of  tiie  Amnr  and  Ustul  literally  nrazm  with  the 
aseending  salmon.  The  moantain-wildemGflsee  are  vi^ted 
by  nomadic  Tungnses,  while  the  banks  of  the  great  rivers 
are  lilhabited,  besides  BIlaaian^  by  Oolda  and  Orochons, 
both  of  Tangos  Ian  origin,  and  the  lower  Amur  by  Ghilyak& 
deaely  allied  to  the  Alnoi  of  flaghiUien.  Muuihus  and 
Chinese  axe  scattered  here  and  there  among  the  Buaaian 
popnlatioQ  on  the  right  bank  of  the  TTsuri. 

The  beat  part  of  tbo  Uaritime  ProviDce  is  at  its  sontbem 
extremity,  in  the  valley  of  the  SuifVin  river,  which  enters 
the  Pacific  in  theOulfof  PetwtheOn!at,aud  outheshores 
of  the  bays  of  the  southern  coast,  where  new  setUemeats 
have  appeared  since  this  territory  was  annexed  to  Russia 
in  1860.  But  even  hero  the  climate  is  very  harsh.  The 
wannsea-curfent  of  the  Kuro-slvo  does  not  reach  thu  coasts 
of  Siberia,  while  a  cold  oorrent,  originating  in  the  Sea  of 
Okhotsk,  brings  tto  Icy  water  and  chilling  f<^  to  the  coastB 
of  Saghalien,  and  flows  along  the  Siberian  shore*  to  the 
eastem  coast  of  Corea.  The  high  mountains  of  tbe  sea- 
coast  and  the  nfonsoons  of  the  Chinese  Sea  contribute  to 
produce  la  the  sonthem  parts  of  the  Haritime  Province 
cold  winten  and  wet  snmmezs.  Accordingly  at  Vladi- 
vo8to)r<in  the  Gulf  of  Peter  the  Qreat),  wbiclt  baa  the  same 
latitude  as  Harseillea,  the  average  yearly  temperature  is 
only  38.5*'  Fabr.,  and  the  harbor  Is  frozen  for  nearly  three 
monthi;  the  Aninr  and  TTsuri  are  froEcn  in  Kovember. 
Towards  the  end  ot  summer  the  moist  monsoons  cause  heavy 
rainfalls,  which  destroy  the  harvests  and  bring  about  such 
inundations  that  ev^  in  the  two-miles  wide  channel  of 
the  Amur  the  water  within  a  few  days  rises  more  than  15  ' 
feet,  and  covets  Um  lowlands  to  a  breadth  of  15  to  20  miles; 
the  navigation  also  becomes  dangerous  for  small  river 
steomeTB  and  barges,  on  account  of  storms  from  the  Chinese 
Sea.  The  sea-coast  farther  north  has  a  continental  aud 
aretio  climate.  At  Nikolayevsk,  temperatures  as  low  as 
-41.6**  Fahr.  ore  crfiaerved  in  winter,  aud  as  high  ss  IM-O** 
la  summer,  the  average  yearly  temperature  being  below 
zero  (-0.9).  At  Ayan  (56°  27'  N.  lal.)  the  average  temiwra- 
ture  of  the  year  is  25.5°  (-0.4°  in  winter,  and  50.5°  in  sum- 
mer), and  at  Okhotsk  (59°  21'  K.  lat.)  it  is  23°  (-6°  in 
winter,  and  BUJEP  in  summer). 

Bnsriao  settlements  occur  at  Intervals  tbroushout  the 
whole  of  the  province,  but,  with  the  exception  of  those  on 
the  iHUiks  of  the  Amur  aud  Usuri,  and  the  southern  ports 
of  the  sea-ooast,  they  are  mere  centres  of  admiuiatration. 
Anadyrsk  on  tht  Anadyr  river,  Penxhinsk  and  Ghizhiga 
at  the  heads  of  bays  of  the  same  name,  Ayan  on  the 
coast  of  the  Sea  of  Okhotsk,  and  Udskoy  Ostrog  on  the  river 
Ud,  all  have  played  an  important  part  in  the  conquest  of 
Siberia  by  Cossscks  and  merchants ;  but  at  present  they 
are  only  small  blockhouses  with  a  few  buildings  aronud 
them,  and  tbe  seat  of  local  anthoritiea;  the  population  of 
none  exceeils  two  hundred.  Okhotsk,  which  has  given  its 
name  to  the  sea  between  Kamchatka  and  the  Siberian 
ooosti'is  one  of  the  oldest  towns  of  Eastem  Siberia,  having 
been  fonnded  In  1649.  Until  the  acquisition  by  Bnssia  or 
the  Hanchuriui  sea-coast,  this  port,  700  miles  distant  from 
Yakutsk,  poor  though  it  is,  was  an  ol^ect  of  special  solici- 
tude to  the  Bussian  Government  for  the  maintenance  of  its 
possessions  on  the  Pacific.  It  is  connected  by  a  bridle  path 
with  Yakutsk,  and  even  in  1651-56,  during  the  conquest  of 
the  Amur,  all  communication  with  the  month  of  the  Amnr 
was  by  this  route.  It  has  now  but  210  inhabitants.  Niko- 
layevsk,  on  the  left  bank  of  the  Amur,  23  miles  fWm  its 
mouth,  was  until  lately  the  capital  of  the  Maritime  Pro- 
viuoe.  Great  enractationa  were  formed  r^arding  It  wliett 
it  was  iWunded  in  1851.  It  was  provided  with  machine- 
works,  foundries,  and  dockyards,  and  was  prod^bned 
port.  But  the  difficnlties  of  navigation  and  of  conimunica- 
titm  with  the  interior,  and  the  complete  failure  of  the 
govemmeutal  colonization  of  the  Amur  made  the  prosperity 
of  the  new  Bnistan  port  on  the  Pacific  impoaslble,  and  tha 
seat  of  government  was  transferred  to  tbe  more  central  Kha- 
barovka.  At  present  Nikolayevsk  has  only  3500  inhabltanta,. 
nearly  all  military  or  officiids,  and  a  few  foreign  merchanta 
trading  diieiSy  ingrooeriesand  spirits.  The  port  is  visited 
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ereiT  yetr  by  from  twenty  to  twenty-flve  ships,  Im- 
porting m»nafaettired  and  grocery  wares  to  the  ralae 
of  aboQt  £100,000,  »nd  of  wines  and  spirits  estimmted 
ftt  £20,000.  On  the  bulks  of  the'Amnr,  fhHn  Nikolayevsk 
to  the  month  of  the  Usarl,  is  ft  cbain  of  Bosslan 
settlements  at  distanoes  not  exceeding  2B  miles.  Tiieir 
inhabitants,  free  settlers  from  Bossia,  are  very  badly  off  on 
account  of  the  difflcalties  of  agriculture  in  this  region,  and 
from  the  bad  selection  of  sitoi.  Many  liave  migrated  to 
the  sea-coast,  whilst  those  who  sttU  remain  are  for  the  most 
part  very  poor,  and  almost  every  year  require  to  be  pro- 
vided by  Government  with  com  brooght  from  Tranabaiica- 
lia.  Soflysk  (1000  inhabitants,  of  whom  700  are  military) 
is  a  pnrely  military  post.  Khaharovka,  on  a  high  promon- 
tory at  the  confluence  of  the  Amor  and  Usori,  is  the  ptesmt 
capital  of  the  Uaritime  Province.  It  has  a  settled  popula- 
tion of  about  seven  hundred,  besides  military  and  offleisls. 
A  few  BusaisB  merchants  carry  on  an  active  trade  in  furs 
with  natives  (about  £20,000  a  year),  in  silver  money 
brought  from  Bnssia  and  sold  to  Chinwe,  and  In  spirits  and 
groceries.  The  Russian  settlements  on  the  right  bank  of 
the  Uaori  are  very  like  those  of  the  lower  Amur.  The 
peasants,  who  have  received  the  name  of  Cossacks,  and 
nave  a  military  organization,  with  the  exception  of  a  few 
settlements  on  tlie  n^ier  Usurl,  are  mostly  in  a  wretched 
condition,  and  alnoa  1850  have  been  dependent  for  food 
almost  every  year  on  Oovemment  aid.  A  line  of  pests  and 
settlements  connects  the  villages  of  the  TJsnri  with  the 
settlement*  on  the  shores  of  the  Qnlf  of  Petbr  the  Great. 
This  wide  gnlf,  divided  into  two  long  bays,— those  of 
Amur  and  Usnri,  which  are  connected  by  an  Inlet  called 
the  Eastern  Bosnhoms,— is  regarded  as  the  principal  port 
of  Bnssia  on  the  Pociilc,  and  the  town  on  the  inlet  has  re- 
ceived the  name  of  Vladivostok  ("ruler  of  the  East"};  its 
QMCIoos  harbor,  very  similar  to  that  of  Sebastopol,  has 
been  called  the  Golden  Horn.  At  present  Vladivostok  has, 
however,  merdly  the  aspect  of  a  mfddle-sixed  Buasitfh  vil- 
lage. One<half  of  Its  8500  inhabitants  are  Chincee  and 
Coreaua,  the  other  half  being  military  and  officials.  All 
necessaries  of  life,  including  rye-bread  blscuita,  continue  to 
bo  imported  by  sea,  and  every  spring,  before  the  opening  of 
the  navigation,  provisions  become  scarce.  The  trade  in 
the  hands  of  Chinese,  who  export  stogJhoms,  sea-weed,  and 
mushrooms  to  a  value  of  about  £10,000  a  year,  and  of  Ger- 
mans, who  import  groceries  and  spirits  (£318,600  in  1679). 
The  entrance  to  the  harbor  Is  well-fortifled,  and  the  town 
possceBes  a  machine-work,  storehouses,  and  a  station  of  the 
Northern  Tele^ph  Company.  Other  settlements  (at  the 
Imperial,  Vladimir,  and  Olga  harbora,  etc)  are  devoioping 
Tery  slowly.  Alttwether  the  Bussian  population  of  them 
settlements  has  still  a  provisional  efaaiacter,  and  has  to 
overcome  great  difflcultiea  before  It  can  become  Indepen- 
dent of  the  interior  for  its  means  of  subsistence.  The  total 
population  of  the  Maritime  Province  is  estimated  at  20,000 
BuBsiana  (12,000  military  and  officials),  and  at  about 
87,000  natives ;  but  this  is  oertalnly  under  the  truth.  The 
province  is  made  up  of  one  territory— that  of  the  Usnri— 
and  six  ciroles  (ofcriijM) :— Nikolayevsk,  Soflysk,  Petnpav- 
Jovsk  (Kamchatka),  Okhotsk.  Qhishigblnsk,  and  Udskoy ; 
the  territory  of  the  Tmri  la  sabdivIdBd  Into  Ave  cindea,— 
Usori,  Buiftin,  Khangka,  Avrakumcnro,  and  Suchan. 

(P.  A.  K.) 

HABIUFOL,  a  seaport  of  Ronia,  on  the  nortlieni 
shore  of  the  Sea  of  Azoff,  at  the  mouth  of  the  Kal- 
miufl,  in  the  govemmeQt  of  Ekatorinoelav,  55  miles 
west  of  Taganrog.  It  is  connected  W  a  branch  rail- 
way with  the  line  between  Kbajricoff  and  Taganrag, 
and  IB  situated  on  the  highway  between  the  latter 
torni  and  the  Crimea.  The  place  is  said  to  have  been 
inbiibitcd  in  remote  times  under  the  name  of  Ada- 
makhaj  but  the  present  town  was  built  only  in  1779 
by  Greek  emiCTanta  from  the  CMmea,  who  setiJed  on 
the  shores  of  the  Sea  of  Azoff  and  on  the  left  bank  of 
the  lower  Kalmiua.  Mariupol  is  the  chief  town  of 
this  distriot,  the  40,000  inhabitants  of  which  are 
engaged  in  agriculture,  catUo-l»ceding,  and  fidung, 
and  sell  their  produce  in  the  town.  In  export  trade 
Mariupol  ranks  next  to  Taganrog  among  the  ports  of 
the  Sea  of  Azoff;  but  its  harbor  is  open  to  the  soutfa- 
«t8t  and  shallow,  the  line  of  14  feet  being  14  miles 
from  the  shore,  with  a  narrow  strip,  12  to  22  feet  deep, 
which  allows  larccr  flat-bottomed  ships  to  apinoach 
the  town,  especially  during  southeast  winds.  Like  all 
ports  on  this  soa  it  is  beooming  more  and  more  shal- 
low. Marinpol  is  Tinted  ereiy  year  by  about  150 
fcreign  shipt  (aboat  30,000  tons)  and  by  700  to  860 


coasting  Teasels  (65,000  tons),  mainly  carrying  wheal 
and  linseed,  as  lUso  akini  ana  tallow,  from  the  Greek 
<^8trictjand  from  the  proviuoeB  of  Drai  and  Ekaterino- 
slav.  The  importance  of  the  port  may  increase  when 
the  mineral  nohes  of  the  district  (coal  cloee  to  the 
sea-sbore,  ka(riin,  and  quarts  aand)  are  CKploited. 
Popuhition,  with  two  sabnibi,  Marinak  and  Karaaoo, 
9800 

MARIUS,  CAirtB  (155-86  B.C.),  »  one  of  the  most 
striking  figures  in  Roman  history.  Bom  the  son  of  a 
small  tanner  at  Arpinum  (Arptno)^  the  btithplaoe  also 
of  Cicero,  in  155  B.C.,  he  worked  his  way  up  from  this 
humble  origin,  in  spite  of  the  most  determined  opixia- 
tion  from  une  senate  and  the  aristocracy,  to  the  hi^ 
est  position  iu  the  state,  was  seven  times  consul,  and 
was  spoken  of  as  a  thii^  Romulus  and  a  second  Ca- 
millus.  He  began  life  as  a  soldier,  and  first  saw  war 
in  Spain  under  the  great  Scipio  Afticanus,  whoso 
good  opinion  he  won,  and  so  rose  from  the  ranks  to  be 
an  officer.  But  this  was  not  enough  to  help  him  for- 
ward, on  his  return  to  Rome,  in  rising  to  those  politi- 
cal offices  which  were  invariaUy  a  stepping-etone  to 
the  highest  military  rank.  He  had,  however,  when 
about  forty  years  of  age,  the  good  luck  to  marnr  a 
great  lady,  of  pabician  rank,  Jtuia,  the  aunt  of  Jwioi 
Caesar ;  and,  faeinpht  the  same  time  a  popular  fiircnita, 
as  a  man  of  plain  and  simple  tastes,  and  a  brave  ener- 
getic soldier,  he  was  in  115  B.o.  elected  pintor,  whidi 
gave  him  an  op^rtunity  of  stilt  further  showing  his 
military  ability  m  the  thorough  subjugation  of  the 
troubhsome  province  of  Further  Spain  (Spain  west  of 
the  Ebro),  where  a  good  officer  was  specially  wanted 
to  check  the  marauding  raids  of  a  number  of  wild 
tribes.  But  it  was  in  the  war  with  Jugurtha,  from 
109  to  106  B.C.,  that  he  distinotiy  came  to  the  front  as 
the  lieutenant  of  the  consul  Quintus  MeteDus.  It 
would  seem  that  his  conduct  towards  his  superior  of6r 
cer  was  not  perfectly  straightforward  and  hon(nabl& 
as  he  tried  to  make  the  Roman  traders  in  Aftion,  and 
through  them  the  people  of  Rome,  believe  that 
the  war  was  intentionally  prolonged  from  oormpt,mo- 
tives.  Under  the  cdrcumetanoee  this  was  compara- 
tively eanr^  as  political  feeling  was  just  at  this  time 
particularly  bitter,  and  the  senate  was  reputed,  not 
without  some  good  reason,  to  be  venal  uid  ooirupL 
Already  Marius  bad  achieved  some  important  soft* 
cesses  over  Jugurtha,  and  bad  shown  that  he  wns  the 
man  to  settle  a  tiresome  gnerilla  war,  and  now,  when 
he  was  a  little  over  fifty,  in  107  B.C.,  he  was,  amid 
great  popular  enthusiasm,  elected  consul  for  the  fint 
time.  In  the  following  year,  in  coiynnoUon  with  his 
future  political  rival,  SuUa,  he  brought  the  war  to  a 
triumphant  issoe^  and  passed  two  years  in  his  proviooB 
of  Numtdia,  which  he  thoroughly  subdued  and  an- 
nexed to  Rome's  dominion. 

By  this  time  Marius  was  generally  recognised  as  the 
ablest  general  of  the  day,  and  in  face  of  the  great  peril 
now  beginning  to  threaten  Rome  from  the  north  of 
the  Alps,  where  an  immense  multitude  of  Cimbri  and 
Teutonea  were  hanging  on  the  borders  of  Italy,  pnUic 
opinion  promptly^  summoned  him  to  the  chier  ocmb- 
mand.  Two  armies  had  been  utterly  destroyed  in  the 
□eiRhborbood  of  the  Lake  of  Geneva,  and  it  aeemed 
as  if  a  repetition  of  the  disaster  of  Allia  in  390  B.C., 
and  the  Cloture  of  Rome  itself,  might  be  not  impoMt- 
ble.  Harms,  out  oif  unpromising  materials  and  a  de- 
moralized Boldienr,  organized  a  well-disciplined  army, 
vtith  which  be  inflicted  on  the  invading  hordes  two  de- 
duve  defeats,  the  first  in  102  B.C.,  at  Aqum  Sextise 
(Aix  in  the  department  of  Boucliea  du  Rh6ne,  some 
way  north  of  Marseilles),  and  the  second  in  the  follow- 
ing year  at  Veroellse  (Vercelli,  about  midway  between 
Tunn  and  Milan),  the  result  being  that  for  a  period 
of  some  centuries  Rome  had  nothing  to  fear  from  the 
northern  barbarians.  Deservedly  indeed  was  Marios 
elected  consul  a  fiflh  time,  hailed  as  Uie  "  saviour  of  his 
country,"  and  honored  with  a  triumph  of  unpre- 
cedented splendor. 
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The  really  fflonous  part  of  hia  cueer  was  now  OTer, 
and  the  remainder  of  his  life  is  associated  with  the 
worst  cmelticfl  and  horrors  of  civil  war^  rerolution, 
and  proscription.  The  hideous  strifes  of  Marius  and 
Solla  have  pused  into  a  prov^b.  It  is  indeed  a 
dreadful  and  monotonous  story  of  bloodshed,  but  it 
mnst  be  oareAiUy  sbulied  if  we  are  to  nnderstand  the 
nature  of  Uie  politioa]  changes  whidi  had  thdr  final 
doTetopment  in  imperialism,  Marius  was  a  phun; 
rough,  though  very  able,  soldier,  without  any  of  the 
intdlectoal  culture  which  is  indispensable  to  a  statee- 
man,  and  which  the  Gracchi,  his  political  ancestors, 
posnessed.  .As  a  politician  he  on  the  whcde  failed, 
though  almost  to  the  last  he  had  the  oonfidenoe  of  the 
pomuar  part^.  But  he  unfortunately  associated  him- 
■elf  with  low  and  vnlgar  demagogues,  men  probably 
more  degraded  than  the  worst  of  the  senators  and  of 
the  aristocracy,  and  thus,  altfaoagh  perhaps  he  never 
qmte  vmk  to  their  level,  he  let  bimsdf  be  guilty  of 
orod  md  perfidious  acta,  lAaxAi  it  is  hard  to  reooncile 
witli  the  dwraetor  of  a  Imve  nan  and  a  hero.  He 
was  indeed  appointed  in  88  b.  a ,  after  a  riot  and  partial 
revolution,  to  the  command  in  the  war  in  the  East  with 
BSithridatea,  but  the  ^umph  of  Sotla  and  the  aristo- 
statical  party  almost  immediately  aflcrwards  drove  him 
as  an  ontkw  &om  Rome,  and  he  had  to  seek  safety 
amid  the  maisfacfl  round  Minturme  (Garigliano)  in 
Latinm.  The  Gallic  trooper  sent  by  the  local  authori- 
ties to  strike  off  the  old  man's  head  quailed,  it  is  said, 
before  the  fire  of  his  eye,  and  fled  with  the  exclama- 
tion, "  I  cannot  kill  Gaiiu  Marius."  Meantime,  in  the 
alMeDoe  of  Snlla,  who  had  left  Italy  fin-  the  Mithridatic 
war,  Ginna's  sodden  and  violent  revolution  had  put 
Ae  BMiate  at  the  men^  of  the  popukr  leaders,  and 
BlariuB  greedily  caught  at  the  opportunity  of  a  bloody 
rengeanee,  which  became  in  fact  a  reign  of  terror  in 
which  senatora  and  nol^  were  slaoghtered  wholesale. 
Be  had  himself  elected  consul,  for  the  seventh  time,  in 
fblfilmentof  a  prophecy  given  to  him  in  eariy  man- 
hood. Thus,  full  of  honors  in  one  sense,  but  really 
hated  and  execrated ,  be  closed  his  career,  dying  in  the 
delirium  of  ferer  in  86  b.o.,  at  seventy  yean  of  age. 

Marius  was  n<H  only  a  great  and  snccosBful  general, 
but  also  a  great  military  reforms.  A  dtiien  mUitia 
was  from  his  time  exchanged  for  a  profesuonalsoklieiy, 
whi(^  had  hitherto  been  as  little  liked  by  the  Boman 
people  as  it  was  by  our  own  ancestors.  A  standing 
an^i  tbrar  instancts  told  them,  would  be  a  ready  tool 
<^  dei^iotism ;  and  indeed  uie  changes  of  which 
Marius  was  the  author  jfiaved  the  way  for  the  subse- 
gnent  military  imperialism.  The  Reman  soldier  was 
henceforth  a  man  who  found  his  home  in  the  camp,  and 
who  lud  no  trade  but  war.  A  great  general  poiM 
hardly  fail  to  become  the  first  and  foremost  man  in  the 
state.  Marius,  however,  himself  did  not  attempt  to 
overturn  the  oligareby,  as  Cseear  afterwards  did,  by 
meuw  of  Uie  army,  but  nther  by  inch  expedients  as 
the  oonstitadon  seemed  to  aUow,  though  they  had  to 
be  badced  up  by  stzeet  riots  and  mob  violence.  He 
failed  as  a  pwitical  i^rmer  because  the  merdiants  and 
the  moneyed  daases,  whom  the  more  statesmanlike 
Oraochi  tried  to  conciliato,  feared  that  thov  would 
themselves  be  swept  away  by  a  revolution  of  which  the 
mob  and  its  leaders  would  be  the  ultimato  oontroUers. 
The  fiumer's  son,  the  rou^h  blunt  soldier,  the  saviour 
of  his  country  in  middle  life,  and  its  curse  »nd  pest  in 
his  old  age,  had  a  decided  Un^  of  fanatiinsm  and  that 
vein  of  snperstition  which  is  oflen  alUed  to  saoh 
natures.  In  matters  so  important  as  canvaaring  for 
iht  oonmkhip  he  would  be  guided  by  the  oounsels  of 
ttn  Etnuean  soothnyer,  and  would  be  aoocHupenied  in 
hii  oampMgns  by  a  Syrian  prophetess.  The  fashionable 
aooompfidiments  of  the  day,  and  the  new  Greek 
culture,  were  wholly  alien  to  his  taste,  and  he  was  thus 
nally  oisqualified  for  the  political  life  of  his  time. 
When  his  military  career  was  once  ended,  failure  and 
disgrace  became  a  certainty  for  him. 

For  the  Ufe  of  Marius  our  original  sources  are  a  moltitude 


of  panagw  In  Cicero's  works,  Uallnst'i  Jugwrthm  War,  the 
epitomos  of  the  lost  books  of  Livy,  Plutarch'i  live*,  et& 
In  Smith's  Biogrttphical  Dietioiiarjf  the  life  is  given  at  great 
lenj^h,  and  the  details  stated  goaordlywitb  great  accaracy. 
In  Koaaaaan'BUutorfofSoma,  bit.  iv.  chaps.  7,  8,  a  clear 
picture  of  the  whole  period  is  presented  to  bb;  and  Nie- 
bnhr'B  L^urea  on  Soman  UUtory  (Lecturei  61-86)  may  be 
eooBoltod  with  great  ad'nntago. 

MARIVAUX,  PiERRK  Cablet  dk  Ghamblain 
XiB  (1688-1763),  noveUst  and  dramatist,  was  bom  at 
Fans  on  the  4th  of  Februai^,  1688.  His  father  was  a 
financucr  of  Norman  extraction,  whose  real  name  was 
Carlet,  but  who  after  the  loose  fashion  of  the  jieriod 
assumed  the  surname  of  Chsmblain,  and  then,  ouding 
that  others  of  his  class  had  choeen  the  same,  super- 
added that  of  Marivaux.  M.  Carlet  de  Marivaux, 
howeven  was  a  man  of  good  reputation,  and  he  re- 
ceived the  .appointment  of  director  of  the  mint  at 
Riom  in  Auve^ne,  where  and  at  Limoges  the  young 
Pierre  was  brought  up.  It  is  said  that  ho  developed 
literary  tastes  early,  and  wrote  hia  first  [dajr,  the  iVe 
iViu/enf  et  EquitabUy  when  he  was  on^r  eighteen ;  it 
was  not,  however,  nublished  Ull  1712,  when  he  was 
twenty-four.  His  onief  attention  in  those  early  days 
was  paid  to  novel  writing,  not  the  drama.  La  the 
three  years  from  1713  to  1715  he  produced  three 
novels— Xea  ejfeta  Sarprenanie$  de  la  Sympatkie^  La 
Voihtrt  EmltourUcy  and  a  book  which  had  three  Utlea, 
Phartamon,  La  Foliet  SomaneMquea,  and  Le  Don 
Qn^eihotte  Modeme.  All  these  boou  were  in  a  curious 
Btrun,  not,  in  the  least  resembling  the  pieces  which 
long  afterwards  were  to  make  his  reputation,  but 
following  partly  the  Spanish  romances  and  partly  the 
herdfe  novels  ttf  the  praoeding  eentiur,  with  a  certun 
inttfmixtorB  of  the  marvefloos.  Then  Ifarivaux's 
literary  ardw  took  a  new  phase.  He  fell  nnder  the 
influence  of  La  Motto,  and  thought  to  serve  the  cause 
of  that  ingenious  paradoxer  by  travestying  Homer,  an 
ignoble  tatuc,  which  he  followed  np  b^  performing  the 
same  office  in  regard  to  FSnelon.  His  friendship  fur 
La  Motto,  however,  introdooed  him  to  the  Mercure, 
the  chief  newspaper  of  France,  where  in  1717  he  pro- 
duced various  articles  of  the  "  Spectator ' '  kind,  which 
were  distinguished  by  much  keenness  of  observ^on 
and  not  a  little  literaiT  skill  It  was  at  this  time  that 
tiie  peculiar  st^Ie  oalled  Marivaudage  first  made  its 
appearance  in  hioL  The  year  1720  and  those  imme- 
diately following  were  very  important  (Hies  for  Mari- 
vaux; not  only  did  he  produce  a  oomedy,  now  lost 
except  in  small  part,  enbtied  VAmovr  et  la  VtriU, 
and  another  and  far  better  one  entitled  Arlequin  B}li 
par  r  Amour,  but  he  wroto  a  tragedv,  Annibal,  which 
was  and  deserved  to  be  unsuoce^ul.  Meanwhile  his 
worldly  affairs  underwent  a  sudden  revolution.  His 
father  had  left  him  a  comfortaUe  subostonce,  but  he 
was  persuaded  by  friends  to  risk  it  in  the  Mississippi 
scheme,  and  after  vastly  increasing  it  for  a  time  lost  all 
thathehad.  His  pro^erity  had  enabled  him  to  mar^ 
8  oertun  Mademoiselle  MarUn,  of  whom  much  good  is 
said,  ai^  to  whom  he  was  deeply  attached,  but  who 
died  very  shortly.  IKs  pen  now  became  almost  his 
sole  resource.  He  had  a  connection  with  both  the 
fashionable  theatres,  for  his  Annibal  had  been  plaj  ed 
at  the  Com6die  Fran^^aise  and  his  ArUquin  Ptili  at  the 
Comddie  Italionue,  where  at  the  Ume  a  company  who 
were  extremely  popular,  despito  their  imperfect  com- 
mand of  French,  were  establ^hed.  He  endeavored  too 
to  turn  his  newspaper  practice  in  the  Jfercure  to  mure 
account  by  starting  a  weekly  Spe^cOmr  fS^agaii.  to 
whioh  he  was  the  sole  contributor.  But  his  haiHts 
were  the  revene  of  methodical;  the  paper  appeared 
at  the  moat  irregular  intervals;  and,  tJiongh  it  con- 
twoed  some  exoculent  work,  its  irregularity  killed  it 
For  neariy  twenty  years  the  theatre,  and  especially  the 
It^ian  theatre,  was  Marivaux's  chief  support,  for  his 
pieces,  though  they  were  not  ill  received  ny  the  actors 
at  the  FraoQus,  were  rarely  successful  there.  The 
best  of  a  very  large  number  of  plays  (Marivaux's  theatre 
numbers  between  thirty  and  forty  items)  were  the  «Sur- 
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prise  cfc  r  Amo  ur  ( 1 722) ,  the  Triomphe  de  Plutm  (1 728) , 
tho  Jm  de  F  Amour  et  da  ^cuam  (1730),  Les  Fausses 
Coi^Jmceg  (1737),  ail  produced  at  the  luliao  thea^, 
and  Le  Lig*t  produced  at  the  fVench.  Meanwl^le 
he  had  at  intervals  returned  to  both  hia  other  Hoes  of 
oompositlon,  A  periodical  publication  called  L'Indi- 
ffent  Philosmihe  appeared  in  1727,  and  another  called 
Z«  CahinetauPhilosoplte  in  1734,  out  the  samecaoBes 
which  had  proved  fatal  to  the  Speetateur  preveDted 
these  later  efforts  from  succeeding-  In  1731  Marivaox 
tiublished  the  first  two  paru  of  nis  best  and  greatest 
work,  Marianne,  auoTC  lof  a  new  and  remarkable  kind. 
As  was  Qsua],  however,  with  him  when  he  ventured 
on  any  considerable  task,  he  was  verjr  slow  with  iL 
The  ^oven  parta  appeared  in  batches  at  intervals  during 
ft  period  of  exactly  the  same  numbw  of  years,  and  after 
w  it  WIS  left  unfinished.  In  1735  another  novel,  the 
H^tan  Farvenu^  waa  began,  but  this  alao  was  left  un- 
finished. The  year  afterwards  Marivauz,  who  was 
thcQ  nearly  fifty  years  of  age,  was  electcd'of  the  Acad- 
emy. He  survived  for  more  tban  twenty  vears,  and 
was  not  idle,  again  contributing  occasionally  to  the 
Mtrcure,  writing  plays,  "reflections"  (which  were 
seldom  of  much  worth)  and  so  forth.  He  died  on  the 
12th  February,  1763,  aged  seventy-five  years. 

The  personal  character  of  HariTaoz  was  carious  and 
•omewbat  cimtndietory,  tAoagh  not  without  analogies, 
oae  of  the  doKSt  of  which  is  to  ba  foand  in  Ooldimith. 
He  WM,  however,  onlike  Goldsmith,  at  least  u  brilliant  in 
couvenation  aa  with  the  pen.  He  was  extremely  good- 
natured,  but  fond  of  BayiDg  very  aevere  things,  unhesita- 
ting in  nil  acoeptance  of  fkvon  (he  drew  a  regular  annuity 
frou  Helvetloa),  but  exceedingly  touchy  tf  he  thoaght 
hinisolf  in  any  way  slighted.  He  was,  though  a  great  cnl- 
tivtilnr  of  tentibilUi,  on  the  whole  decent  and  moral  in  hia 
writings,  and  was  unsparing  In  his  criticiam  of  the  rising 
PMMmkM:  This  last  cirenautaoca,  and  perh^Jealoiuy 
aa  well,  made  him  a  dangerous  enemy  in  Voltaira,  who  lost 
but  few  opportunities  of  speaking  dlBparagingly  of  him. 
Hot  very  mach  is  known  of  his  life,  though  anecdotea  of 
bis  sayings  are  not  uacommoa.  He  had  gobd  friends,  not 
mefely,  as  has  been  said,  in  the  rich,  generona,  and  amiable 
Helvetioa,  but  in  Uadune  de  Tenein,  in  FonteneUe,  and 
even  in  Hadame  de  Pompadoar,  who  ^ve  him,  it  is  said,  a 
considerable  pension,  of  the  source  of  which  he  was  igno- 
ranL  It  ia  even  asserted  that  annoyance  at  the  discovery 
of  the  origin  of  a  benefit  which  hethoaght  came  directly 
ftxnn  the  king  hastened  his  death ;  and,  though  this  is 
■carcely  likely,  hia  extreme  sensitiveneM  is  shown  by  many 
stories,  one  of  which  carries  out  in  real  life  and  ^most  to 
the  letter  Farqafaar's  famous  mot  as  to  "  laughing  codso- 
metlly."  He  had  one  daughter,  who  took  the  veil,  the 
dnke  of  Orleaoo,  the  regent's  succeasor,  Aimishing  hrarwith 
her  dowry. 

We  have  no  space  here  for  a  detailed  criticism  of  Ifari- 
vaux's  extensive  work.  The  so-called  Harivaudage  ia  the 
main  point  of  importance  about  it,  though  the  best  of  the 
comeojes  have  |crNt  merln,  and  JfoHmNs  la  an  extremely 
important  step  in  the  legitimate  development  of  the  French 
novel,— legitimate,  that  is,  in  opposition  to  the  brilliant  but 
episodie  prodnctiona  of  Le  Sage.  The  Kulyect-matter  of 
llarivaax'a  peculiar  sfyle  has  been  generally  and  with  tol- 
erable exactness  described  aa  the  meUphysie  of  love- 
tuaking.  His  characteis,  in  a  happy  phrase  of  Crebillon's, 
not  only  tell  each  other  and  the  reader  evuything  they 
•have  thoaght,  but  everything  tbatthey  would  like  to  per- 
soade  themselves  that  they  have  thought.  The  style  cho- 
sen finr  this  is  j  ustJy  regarded  as  derived  mi^ly  trim  Fon- 
Cenelle,  and  through  him  from  the  Pr£cienses,  though  there 
are  traces  of  it  even  in  La  Bniyire.  It  abuses  metaphor 
somewhat,  and  delights  to  turn  off  a  metaphor  itself  in 
some  anexpeeted  and  bisarre  fiuhlon.  Kow  it  is  a  fiuniliar 
phrase  whieh  la  osed  where  dignified  language  would  be 
expected ;  now  the  reverse.  In  the  same  criticism  of  Cre- 
billon's whieh  has  been  already  quoted,  occuis  another 
bappy  description  of  Harivaax's  style  as  being  '*  an  intaro- 
duetion  to  eaoh  other  of  words  whieh  have  never  made  ac- 
quaintance, and  whieh  think  that  they  will  not  get  on  to- 
gether," a  phrase  as  happy  in  its  imitation  as  in  its  satire 
of  the  style  itself.  Tet  this  fkntastlo  embroidery  of  lan- 
guage has  a  certain  charm,  uid  snits  perhaps  better  than 
any  ether  style  theaoonewhat  unreal  nluutry  and  asMiNKtt 
which  It  describes  and  exhibita.  The  author  possessed, 
moreover,  both  thoQght  and  observation,  besides  considera- 
ble command  of  pathos.  He  is  not,  and  is  never  any  mora 
likely  to  be^  gnnoally  pi^ular,  but  be  is  oae  of  the  authon 


In  whom  those  who  do  like  them  axe  sore  to  taku  paitloil 

lar  delight. 

The  beat  and  most  complete  edition  of  Harlraux  is  that  of  11^ 
12  vols.  8vo.  There  is  a  good  modern  edition  of  the  plajs  by  £ 
Foumier,  and  another  oi  MartiaiM  and  the  Pawm  Pmemu  In 
two  volumea.  J.  Fleurr'a  Marivauz  et  is  JfivtawuH  (Paris,  1881) 
is  wmth  emsoltlng  by  those  who  are  Inlenatad  m  the  subject 

MARK,  the  traditional  name  of  the  aathor  of  the 
Second  Gospel.  The  name  Marit  oocure  in  several 
books  of  the  New  Testament.  In  the  Acts  of  the 
Apostles,  chap.  xiL,  mention  is  made  of  "John  whose 
surname  vras  Marie,"  to  the  house  of  whose  mother, 
Mary,  at  Jemsalem,  Peter  went  when  miracnbtuibr 
relewed  from  prison.^  This  John  Marie  went  wiui 
Barnabas  and  Paul  on  their  missioDary  iouroey,  as  hr 
as  Peiga  in  Pamphylia,  and  then,  departing  from 
them,  returned  to  Jerusalem  "  (Acts  xii.  25;  xuL  13). 
His  departure  was  afterwards  the  occasion  of  a  *'  shajrp 
contention  "  between  Paul  and  Barnabas ;  the  former 
"  thought  not  good  to  take  with  them  him  who  with 
drew  from  them  fVora  Pamphylia,  and  went  not  with 
them  to  the  work  ";  the  latter  took  Mark,  andsailed 
away  into  Cyprus"  (Acts  xv.  38,  39).  On  the  subse- 
q^uent  history  of  Mairk;  the  Acta  of  the  Apostles  an 
sdent. 

The  same  name  Mark  occurs  in  three  Pauline  ^is- 
tles.  (I  J  Id  CoL  iv.  10  the  writer  enumerates  Mark 
Mnong  his  fellow-workers,  mentioning  also  that  he  was 
a  nephew  (some  translate  "  cousin  ")  of  Barnabas,  and 
implying  that  hewasa  Jew  ("of  the diaunosioii"). 
He  is  evidently  about  to  send  him,  in  accordance  with 
a  previous  intimation,  on  a  special  mission  to  die  Co- 
loasians ;  but  there  is  no  evidence,  except  the  state- 
ment of  the  Coptic  Bubecription  to  the  epistle,  to  show 
whether  the  contemplated  journey  took  place.  (2)  In 
Philemon  24  the  writer  idso  mentions  Mark  as  one  of 
his  fellow- workers,  {.e.j  probably  in  preaching  the 
goepel  during  his  impnsoumcut  at  Btune.  (3)  In  S 
^nm.  IT.  11  the  writer  gives  the  ohazge  to  Tunothv, 
"  Take  Marie  and  bring  him  with  thee,  for  he  is  aseioi 
to  me  for  ministering.  '  It  is  a  plausible  qotijeciuTe 
that  this  is  a  reqiwat  that  Mark  might  be  braaght  back 
to  Rome  aftw  nia  misrion  to  Colossse. 

The  same  name  also  occurs  in  1  Peter  v.  ]  3,  "  Mark, 
my  son."  This  ezpressioD  has  someUmea  been  taken 
literally ;  but  it  is  more  usually  understood  in  a  meta- 

Shorical  sense,  as  meaning  that  Peter  had  cuiverted 
[ark.  Those  who  take  Babylon  "  in  the  same  pas- 
sage to  mean  Rome  necessarily  infer  that  Maik  was 
with  Peter  at  Rome ;  a  tradition  to  the  same  efiect  is 
mentaooed  in  fragments  of  Clemrat  of  Akxandria, 
preserved  in  Euselbius,  IL  RjU.  IS;  vi.  14. 

The  preponderance  of  patnstio  and  mediasval  tiadt 
(ion  is  in  mvor  of  the  hypotheais  that  the  same  peraos 
is  deagnated  in  all  these  passages  of  the  New  Testa* 
ment.  But  other  hypotheses  have  found  &vor,  espe- 
cially among  those  wnters  of  various  schools  who  have 
felt  a  difficulty  in  understanding  how  the  same  person 
should  be  an  intimate  companion  at  once  of  SL  Paul 
and  of  St  Peter.  It  has  been  supposed  (1)  that  the 
John  Marie  of  the  Acts  is  the  Mark  of  the  Pauline 
epistles,  but  not  the  Mark  of  I  Peter;  (2)  that  the 
John  Mark  of  the  Acts,  the  Marie  of  the  Pauline  e[HS- 
tles,  and  the  Mark  of  1  Peter  are  all  different;  (3) 
that  the  John  Marie  of  the  Acta  is  the  Mark  of  I  Peter, 
but  not  the  Mark  of  the  Pauline  epistles.  Into  the 
argumoits  for  these  several  hypotheses  it  is  unneoes- 
sary  to  enter  here ;  they  are  or  course  ocmplioated  bf 
the  prior  question  of  the  authenticity  uid  date  <^  the 
booKs  of  the  New  Testament  in  which  the  name  oocu  a 
The  moFt  elaborate  modem  discussion  of  the  qnesdon, 
which  arrives  at  the  conclusion  that  the  first  of  Uie 
three  hypotheses  just  mentioned  is  the  true  one,  u 
contained  in  the  work  of  Molini,  whose  title  is  given 
below.   But,  whether  there  was  only  one  Man  or 

I  This  double  name,  the  one  Jewish,  the  other  Roman,  may  o* 
compared  with  the  doable  name  "  Baal  who  Is  also  called  PattL"* 
in  succeeding  chap  ten  of  the  Acta;  sometimes  the  doaUs 
name,  sonetimes  one  or  other  of  tlw  aini^  namoi.  Is  uaed. 
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more  Uian  one,  there  ia  a  geaeral  belief,  whicli  rests 
ultimately  on  the  testimony  of  the  presbyter  (John) 
who  is  quoted  by  Papias  Jap.  Kuseo.,  -U.S.,  ill.  39, 
15),  that  the  seooDd  canoDical  Gospel,  or  its  original, 
is  to  be  ascribed  to  the  Mark  vho  was  the  disciple  oi 
8t  Peter.'  Of  xhia  Mark  the  evangelist,  as  of  other 
persons  whose  Dames  are  prominent  in  the  New  Testa- 
ment, there  is  a  large  mass  of  traditional  biography, 
in  which  poswble  &ct  and  obrioiu  fit^on  are  bo  closely 
interwoven  as  not  to  be  eaai^  disentangled,  and  whi<ui 
would  not  he  worth  recording  were  it  not  for  the  hhter 
histwical  anomtions  which  have  doatered  round  it 

Of  Mark's  birth  and  ooantry  nothing  Is  positlTely  known ; 
the  minority  of  medinyal  writen  state  that  he  waa  a  Le- 
Tite;  but  this  is  probably  no  more  than  an  inference  from 
his  suppuaed  relationabip  to  Bamabi.  The  Alezaodrian 
tradition  aoeiui  to  have  been  that  he  was  of  Cyreneean 
origin ;  and  Sovenu,  a  irriter  of  the  10th  century,  adds  to 
this  the  statement  that  his  fother'a  name  waa  Aristobnlas, 
wbo,  with  his  wife  Maty,  was  driven  from  the  Peatapolis 
to  Jerusalem  by  an  invauon  of  barbariuu  (Sevenis  Aaehi- 
nioD,  ap.  Benaodot,  Ifitt.  Patriarch.  p.  2).  In  the 

apocryphal  Auta  of  Barnabas,  which  profess  to  be  written 
by  hiio,  he  spoalcs  of  himself  as  having  been  formerly  a 
servant  of  Cyrillus,  the  high  priest  of  Zeus,  and  as  having 
been  baptized  at  Iconibni.  The  presbyter  John,  whom 
Papiaa  quotes,  says  dietiQctly  that  "he  neither  he«A  the 
hmA  nor  accompanied  Him  '*  (ap.  Ensebins,  I.  e.) ;  and  this 
positive  statement  is  (atal  to  the  tradition,  which  does  not 
appear  until  about  two  hundred  and  flfty  years  afterward^ 
thac  he  was  one  of  the  seventy  disciples  (Epiphanios, 
p»vudo-Orig^  2>«  recta  m  DtumJbU,  and  the  author  of  the 
PiwcAoi  ChrmicU).  Various  otiier  results  of  the  tendency 
to  dU  up  blank  names  in  the  gospel  history  mast  be  set 
aside  on  the  same  ground;  it  waa,  for  example,  believed 
that  Mark  waa  one  u  the  disciples  wbo  "  went  back  "  be- 
cause of  the  "hud  siqring"  (psendo-Hippolyt.,  De  LXX. 
Apattolu,  in  Cod.  fiaiooo.  ap.  Migne,  PatroL  Orme.,  vol.  x. 
96.5; ;  there  was  an  Alexandrian  tradition  that  he  waa  one 
of  the  servants  at  the  miracle  of  Cana  of  <!}ali!oe,  that  he 
was  the  "  man  bearing  a  pitcher  of  water  "  in  whose  house 
the  last  supper  was  prepared,  and  that  he  was  also  the 
owner  of  the  bouse  In  which  the  disciples  met  on  the  even- 
ing of  the  resurrection  (Benaodot  I.  c.) :  and  even  in  modem 
times  there  has  been  the  coideeture  that  he  was  the  "  cer- 
tain young  man  "  who  "  fled  naked  "  from  Qethsemane, 
Mark  xiv.  61,  52  (Olshaosen). 

A  tradition  which  was  widely  dllTkised,  and  which  is  not 
in  Itself  improbable,  was  that  he  afterwards  preached  the 
g(inie)  and  presided  over  the  church  at  Alexandria  (the 
ciLrliest  extant  testimony  is  that  of  Ensebins,  H.  B.,  ii.  16, 
1  ;  ii.  24;  for  the  fully-developed  legend  of  later  times  see 
Symson  Metaphnstes,  Ftte  8.  MarH,  and  Eutyehius,  Originet 
Jsedetia  AUxandrinte),  There  was  another,  though  per- 
liaps  not  incompatible,  tradition  that  he  preached  the  gos- 
pel and  presided  over  the  church  at  Aqolleia  In  North 
Italy.  The  earliest  testimony  In  &vor  of  this  tradition  ia 
(he  vague  statement  of  Gregory  of  Naxiansns  that  Mark 
preached  in  Italy,  but  its  existence  In  the  7th  century  is 
shown  by  the  &ct  that  in  829  Henclios  8«mt  the  pa- 
triarchal chair  from  Alexandria  to  Grade,  to  which  city 
the  patriarchate  of  Aqnileia  had  been  transferred  {Chron. 
Patriartk.  Qradma.,  ap.  Ughelli,  Italia  Sacra,  torn.  v.  p.  1086 ; 
for  other  references  to  the  general  tradition  see  De  Bubeis, 
Moium.  Eetiet.  Aqu^eAeK.,  c.  1 ;  Ada  Sanetoru-m,  ad  April. 
XXV.).  It  was  through  thU  tradition  that  &Iark  benune 
connected  with  Venice,  whither  the  patriarchate  was  fhr- 
^h«T  transferred  from  Grade;  an  early  Venetian  Intend, 
which  ia  represented  In  the  OappeUa  Zen  lo  the  basilica  of- 
6t.  Mark,  antedates  this  connection  by  picturing  the  evan- 
gelist as  having  been  atranded  on  the  Bialto,  while  it  waa 
■UU  an  uninhwbited  Island,  and  as  having  had  the  fbture 
greatneesof  the  city  revealed  to  him  (Dandnll,  Chron.,  iv. 
1,  ap.  Uuratori,  Sar,  It^  Script.,  vol.  xii.  14). 

The  earliest  traditions  appear  to  imply  that  he  died  a 
natural  death  (Ensebins,  Jerome,  and  even  Isidore  of  Se- 
ville) ;  but  the  Maityrologies  claim  him  as  a  martyr,  though 
ther  do  Dot  agree  as  to  the  manner  of  bis  martyrdom.  Ao- 
eoraing  to  the  peeudo-Hippolytns  he  was  burned ;  but 
Symeon  Metaphrastea  and  the  Ptuckol  Chronicle  represent 
him  to  have  been  dragged  over  rough  atones  until  he  died. 
Bn^  however  that  may  be,  hia  ttHub  appears  to  have  been 
venerated  at  Alexandria,  and  there  was  a  firm  belief  at 

1  Host  of  the  aigumenta  by  wbleb  Klenlen  (Sbtd.  u.  JML,  VMS, 

K.  42S  tq.)  endeavMi  to  show  that  tbe  Ooapel  Is  the  work  of  the 
ollne  and  not  of  the  Petrlne  Hark  are  used  br  other  writers  in 
•unKnt  of  tbe  hypothesis  that  la  Ks  peaent  sOnn  it  Is  cot  the 
work  of  which  npiaa 


Venice  in  the  Middle  Ages  that  hisremains  had  been  trans- 
lated thither  in  the  9th  centuiy  (the  &ot  of  the  transla- 
tion is  denied  even  by  Tillemont ;  the  weakness  of  the  evi- 
dence in  support  of  the  tradition  is  apparent  even  Id 
Molini's  vigorous  defence  of  it,  lib.  11.  c  2 ;  the  minute  ao- 
coont  which  the  same  writer  gives,  Hb.  ii.  o.  11,  of  tbe  dis- 
covery of  the  supposed  actual  bones  of  the  evangelist  in 
1811  A.  Ik,  is  interesting).  There  was  another  tboogh  leas 
widely  scoeptcd  tradition,  that  the  romaina  soonalter  their 
tiauslatlon  to  Venice  were  retranslated  to  tbe  abbey  of 
Beichenau  on  Lake  Constance ;  a  circumatantial  aocouutof 
this  retranslation  is  given  in  the  treatise  Ex  Miraeutit  8. 
Morel,  ap.  Pertz,  Jfon.  ifiiL  German.  Ber^,  torn.  iv.  p.  448. 
It  nu^  be  added  that  the  VeiletiaDS  prided  themselves  on 
possessing,  notonly  thebodyof  8t.Mark,  but  also  the  auto- 
graph of  bis  Gospel ;  this  autograph,  however,  proved  on 
examination  to  be  only  part  of  a  6tb-century  book  of  the 
Oospela,  the  ren^Ddor  of  which  was  published  by  Bian* 
chinl  as  the  £van(itUarium  tbnjuliente;  the  Venetian  part 
of  this  S£S.  was  found  some  years  ago  to  have  been  wholly 
destroyed  by  damp. 

It  has  been  at  various  times  supposed  that  Mark  wrote 
otiux  -mtrkM  besldee  the  Gospel.  Scveial  books  of  the  Now 
Testament  have  been  attrlbpted  to  him,  vis.,  the  Epistle 
to  the  Hebrews  (Spanheim,  Op.  Miscell,  vol.  ii.  p.  240;,  the 
Epistle  of  Jnde  (ef.  Holtzmann,  JMe  BgtifOpiiacht  Bvtmmlim, 
p.  373),  the  Apwwlypee  (Hitzig,  I/efter  Johamtea  Manna, 
Zoritdi,  1843).  The  apocryphal  Aeta  Bamabm  purport  to 
have  been  written  by  him.  There  is  a  liturgy  miich  bears 
his  name,  and  which  oxtBta  in  two  forms ;  the  one  form  was 
fonnd  in  a  MS.  of  the  12th  century  in  Calabria,  and  is,  ac- 
cording to  Bcnandot,  tbe  fonndation  of  the  three  Utargies 
of  Sk  Bssil,  St  Gregory  NasianaBQ,and  8t.C|yrU;  theotiur 
is  that  which  is  used  by  the  Msronite  and  Jacobite  Syr- 
ians. Both  forms  have  been  published  by  Benaudot, 
LUnrg.  OnmloL  CoOeel.,  vol.  i.  p.  127,  and  vol.  ll.  p.  178,  and 
in  Neale's  UMwyaf  tk»  Utiy  Eattem  CkwrA;  bat  neither 
has  any  substantial  claim  to  belong  to  the  ante-Nioene 
period  of  Christian  literature. 

The  symbol  by  which  Mark  is  designated  In  Christian 
art  is  usually  that  of  a  lion.  Each  of  the  "four living 
creatures  "  of  Esekiel  and  the  Apocalypse  has  been  attribu- 
ted to  each  of  the  four  evanBelista  in  turn ;  Augustine  and 
Bede  think  tbatMark  Is  designated  bv  the  "man":  The< 
ophylact  and  others  think  that  he  is  designated  by  the 
eaglo ;  Auaataslus  Sinaita  ma^es  his  symbol  the  ox ;  but 
medisval  art  acquiesced  ia  the  opinion  of  Jerome  that  he 


was  indicated  by  the  lion.  Most  of  the  martyrolcwles  and 
calendan  assign  April  S6  as  the  dayon  which  he  should 


be 


commemorated ;  but  the  Martyr.  Biervn.  gives  September 
23,  and  some  Greek  martjrrologies  give  Januair  11.  This 
unusual  variation  probably  arises  flrom  early  dlflbrenees  of 
opinion  as  to  whether  there  was  one  Mark  or  more  than 
one. 

The  work  of  Gan<m  Mtdlnl  of  Venice,  De  VUa  et  IJptanit  B. 
ifarei  Awn^eUite,  edited,  after  the  author's  death,  by  B.  Plerallsl, 
tbe  Ubrariau  of  uie  Barberinl  library,  in  18M,  gives  full  Infinma' 
tlon  on  all  that  relates  to  the  subject  of  the  present  sitlcle. 

(E.HA.) 

MARK,  Gospel  op.  See  Gobpelb. 

MARKIBCH  (inFienoh,  Ste-Mane-avx-Mi7u$),  a 
flourishing  industrial  town  of  Germany,  in  Upoer  Al- 
Bace,  circle  of  RappoltBweiter,  ia  prettily  situated  in  the 
valley  of  tlie  Leber  or  Ijepvrette,  an  affluent  of  the 
Rhine,  near  the  IVench  fronUer.  The  once  nroduo- 
tive  silver,  oopper,  and  lead  mines  of  the  neighborhood 
are  now  do  longer  woAed ;  and  the  present  chief  in- 
dustries of  the  place  are  weaving  and  dyeing.  In  and 
about  Mai^ircdi  there  an  nearly  fort^  wool  and  cotton 
factories,  beudes  numerous  looms  in  the  cottages  ^f 
the  weavers ;  and  these  produce  cloth  to  the  annual 
value  of  £625,000.  It  is  estimated  that  there  are 
about  40,()00  workpeople  in  the  industrial  district  of 
which  Markirch  is  the  centre.  The  small  river  Leber, 
which  intersects  the  town,  was  at  one  time  the  bound- 
ary between  the  German  and  French  languajges,  and 
traces  of  this  separation  still  exist '  The  German- 
speaking  inhabitants  on  the  right  bank  were  Protest 
!  ant«,  ana  sul^ect  to  the  counts  of  Bapppbtein,  while 
I  the  French  inhaUtuits  were  Roman  GathoUea,  and 
under  the  rule  of  the  dukes  of  Lorraine.  The  popula- 
tion in  ISflO  was  11,824. 

MARLBOROUGH,  amunicnpal  and  parliamentary 
borongh  of  Wiltshire,  England,  utuated  on  the  great 
high-road  between  London  and  Bath,  and  distant  75 
mues  firom  the  fimoer,  32  from  the  htiter,  and  13  from 
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Devises.  It  Btaads  on  the  left  bank  of  the  Kennet  a 
tribatary  of  the  Thames,  in  51<*  25'  N.  lat.  and  1**  43' 
W.  long.  It  is  an  agricultural  centre,  and  has  a 
weekly  market  In  the  da^s  of  its  prosperity  forty- 
two  public  coaches  halted  daily  atita  aoors,  and  it  had 
a  fur  trade  in  com  and  malt ;  fout  its  trafiQc  vas  to  a 
sreat  extent  diverted  by  the  opening  of  the  Great 
Weateni  Railway,  and  it  now  carries  on  a  very  small 
trade  in  tanning,  rope-making,  and  malting.  It  eon- 
uats  mainly  ot  a  loiig  and  broad  street,  terminated  at 
one  end  bv  St  Mary  s  church  and  the  town-hall,  and 
at  the  otner  by  St  Peter's  church  and  the  college. 
The  monicipat  oouncsl  consists  of  a  mayor,  four  alder- 
men, and  twelve  oounoillors,  and  the  borough  returns 
one  member  to  pariiament  In  1881  the  population  of 
the  muni<npal  borongb  (area  186  aoes)  was  3343,  and 
of  the  parhamentaiy  Dorougb  (area  4665  aoes]  5180. 

The  name  baa  been  a  ireqaent  matter  for  dlscnsalon,  Bome 
declu-ing  it  to  be  the  hill  (berg)  or  fortrens  (burg)  of  Merlin 
the  Briton,  others  the  Marl  boroDgh,  in  aliusioD  to  the  snr- 
ronnding  eoil,  which,  however,  la  chalk.  A  great  British 
moand  exists  at  tho  sonthwest  extremity  of  the  towa,  and 
a  castle  was  erected  aroand  it  by  William  the  Conqaeror. 
This  became  a  somewhat  notable  place.  Henry  1.  kept 
Easter  here  in  1110,  and  Henry  II.  granted  it  to  John 
La<^land.  Henry  III.  hold  his  lost  parliament  here  in 
1867,  and  passed  the  "  Statntes  of  Ibrlcberge."  Later 
tbe  eastle  served  as  an  occasional  tot^  residence;  It 
was  probably  dismantled  daring  tbe  Wan  of  the  Boses. 
The  town  was  besieged  and  taken  daring  the  civil  wars,  and 
a  few  yean  later  (1663)  was  almost  entirely  consnmed  by 
Are.  A  large  mansion  was  erected  by  Lord  Seymonr  in  the 
reign  of  Charles  II.  near  the  site  of  the  chatle,  and  this, 
after  Tarions  violssitndes,  was  in  1843  converted  into 
"  Marlborough  College,"—*  public  school  designed  mainly 
for  the  education  of  the  sons  of  the  clergy.  A  lai^  gronp 
of  bnildings— chapel,  schools,  dinins  lull,  racket  ooorts, 
tkc—toan  spnutg  ap  aronnd  the  original  bnilding,  and  the 
■obool  numbered  flve  hnndred  wid  eighty  in  188e. 

MABLBOKOUGH,  a  town  of  the  United  States,  in 
Middlesex  county,  Massadhusetta,  aboat  25  miles  west 
irom  Boston,  with  stations  on  the  Old  (Jolony  and  the 
^tchburg  Railways.  It  lies  in  a  fertile  hilly  distri<^ 
and  contains  a  beautiful  sheet  of  water  160  acres  in 
extent^  known  as  Williams  Lake.  Shoemaking  is  the 
staple  mdustry,  some  of  tho  factories  in  the  depai^ent 
riTalUng  the  largest  in  the  world.   There  is  a  good 

EnbUc  filvary ;  and  three  weekly  newspapers  are  pub- 
Bhed  in  tbe  town.  The  population  increased  m>m 
8474  in  1870  to  10,127  in  1880.  Marlborough,  oolo- 
nized  by  settlets  from  ^ndbury  in  165.^,  and  mcorpo- 
lated  in  1661,  occupies  the  site  of  the  Christian  Indian 
Tillage  of  Okommakamesitt 

MAKLBOROUOH,  John  Ghurchiix,  Duke  or 
(1650-1722).  In  the  small  manor  house  of  Ashe, 
sitnated  in  the  parish  of  Musbuiy  in  Devonshiro,  but 
hardly  a  stone's  throw  bciyond  the  parish  of  Axminster, 
John  Cbunhill  the  first  diUce  of  Marlborough  was  bom 
24th  of  Jane,  1650.  Arabella  Churchill,  his  eldest  sis- 
tw,  and  the  mother  of  the  Duke  of  Berwick,  was  bom 
in  the  same  house  on  tbe  28th  of  February,  1648. 
They  wero  the  children  of  Winston  ChurchiU  of  Glan- 
Tille  Wotton  in  Dorset  and  Elizabeth  the  fourth 
daughter  of  Sir  John  Drake,  who  after  the  close  of 
the  civil  war  received  his  son-in-law  into  his  own 
house.  For  a  year  or  two  after  the  Restoration  John 
Churchill  went  to  St  Paul's  school,  and  there  is  a 
tradition  that  during  this  period  he  showed  the  bent 
of  his  taste  bv  reading  and  re-reading  Vegetius  De  Rc 
MUkerL  When  fift^n  yeani  old  he  obtained  a  pkoe 
in  the  honaehoH  of  the  Duke  of  Yoik,  and  about  the 
same  Ume  his  niter  Arabella  became  maid  of  honor  to 
the  duohesB,  two  events  which  contributed  greatly  to 
die.  advanoement  of  the  Chnrchills.  Next  year,  in 
1666,  he  received,  through  the  infiuence  of  his  master, 
a  commission  in  the  guards,  and  left  England  for  ser- 
vice at  Tangiera.  Such  fi^htin^  as  was  waged  with  the 
Moors  did  not  accord  with  his  feelings,  and  he  soon 
returned  to  his  own  country.  For  a  few  years  after- 
wards Chorohill  remained  in  attendance  at  the  court, 


and  it  was  dming  this  period  that  the  nabual  oazvfiiE- 
nesB  his  dispointiim  was  shown  his  investing  ia 
an  annuity  a  present  of  £5000  nven  him  by  a  oonrt 
beauty.  In  1672,  when  England  to  her  shame  sent 
six  thoosBod  troops  to  aid  Louis  XIV.  in  his  attempt 
to  subdue  tlie  Dutch,  Churchill  ibrmed  one  of  the 
company,  and  soon  attracted  the  attention  of  Turenne, 
by  whose  profound  military  genius  the  whole  armv 
was  directed.  At  the  siege  of  Nimeguen  Oburchiil 
acquitted  himself  with  such  success  that  the  French 
commander  predicted  his  ultimate  rise  to  distinction. 
When  Maestricht  was  besieged  he  saved  the  life  of  the 
duke  of  Monmouth,  and  received  the  thanks  of  Louis 
XrV.  for  his  services.  Eariy  in  1678  he  was  married 
to  Sarah  Jennings,  the  fitvorite  attendant  on  the 
Princess  Anne,  the  yoanger  dauj^hter  of  the  duke  of 
York.  Her  ikther  Richard  Jennmgs,  a  Hertfordshire 
sauire,  had  twenty-two  brothers  and  sisters  ione  of 
the  latter  married  a  London  tradesman  called  Hill,  and 
their  daughter  Abigail  Hill  afterwards  succeeded  her 
cousin  the  Duchess  of  Slarlborough  as  &vorit6  to 
Queen  Anne.  Sarah  Jennings  had  as  little  money  aa 
her  husband,  but  this  deficiencv  was  moro  than  com- 
pensated for  by  an  abundance  of  energy  and  ambition. 

On  the  accession  of  James  IL  the  Cmircbills  received 
a  great  increase  in  fortune.  Colonel  Churdiill  had 
been  created  a  Scotch  peer  in  and  as  a  reward  toet 
his  services  in  ^oing  on  a  speoial  mianon  from  the  new 
monarch  to  Louis  XIY.  he  was  advanced  to  the  English 
peerage  under  the  title  of  Baron  Churchill  of  Sand- 
ridge  in  Hertfordshirej  the  village  ip  which  the  Jen- 
nings's property  wss  situated.  A.  step  in  the  army 
was  at  the  same  time  conferred  upon  nim,  and  when 
die  dtdce  of  Monmouth  attempted  his  ill-^tod  enter- 
prise in  the  western  oounUes,  the  second  position  in 
command  was  bestowed  on  Lord  Churchill.  Through 
his  vigilance  and  energy  victoiy  declared  itself  on  ine 
king's  side.  After  the  death  of  Monmouth  he  with- 
drew as  far  as  possible  from  the  administraUon  of  pub- 
lic bwDess.  Whilst  on  his  embssay  to  the  French 
court  he  had  dedared  with  emphasis  that  if  the 
king  of  England  should  change  the  reli^on  of  the 
state  he  should  at  once  leave  his  service,  and  it 
was  not  long  before  the  desi^  of  James  became 
apparent  to  the  worid.  Churchdl  was  one  of  the  6i8t 
to  send  overtures  of  obedience  to  the  prince  of 
Orange.  Although  he  continued  in  a  high  position 
nnder  James,  and  drew  the  emoluments  of  his  places, 
he  promised  William  of  Orange  to  use  eveiy  exertion 
to  bring  over  the  troops  to  his  side.  James  had  beeo 
wameu  aninst  puttiiu;  any  trust  in  the  loyaltjy  of  the 
man  on  whom  he  had  showered  so  many  fovors,  but 
the  warnings  were  in  vnn,  and  on  the  landing  of  the 
Dntch  prinoe  at  Brixham  Churchill  was  sent  against 
him  with  five  thousand  men.  When  tbe  Royal  armv 
had  advanced  to  the  downs  of  Wiltshire  and  a  battle 
seemed  imminent,  James  was  disconcerted  by  learning 
that  in  the  dead  of  night  his  general  had  stolen  away 
like  a  thief  intb  the  opp(ffiite  camp.  For  this  timely 
act  of  treiushery  Churchill  received  another  advance- 
ment in  the  peerage.  He  had  now  become  the  earl  of 
Marlborough  and  a  member  of  the  privy  coundl,  a 
mark  of  royal  favor  which  during  this  and  the  next 
reign  was  more  than  an  unmeaning  honqr.  William 
felt,  however,  that  he  could  not  place  implicit  reliam-e 
in  his  friend's  intcCTity ;  and,  with  a  dear  sense  of  the 
manner  in  which  Marlborough's  talents  mi^ht  be  em- 
ployed without  any  detriment  to  the  stability  <tf  his 
throne,  he  sent  him  with  the  army  into  the  Nether* 
lands  and  into  Irejand.  For  some  time  there  was  no 
open  avowal  of  any  distrust  in  Marlborough's  loyalty*, 
but  in  May,  1692,tfae  wwld  was  astonished  at  the  news 
that  he  had  been  thrown  into  the  Tower  on  an  accusa- 
tion of  treason.  Though  the  evidence  which  could  be 
brought  against  him  was  slight,  and  he  w^  soon  set 
at  liMrty,  there  is  no  doubt  that  Marlborough  was  in 
close  relations  with  the  exiled  king  at  St  Oermains, 
and  that  he  even  went  eo  far  as  to  disclose  to  his  late 
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■aster  the  inten&n  of  the  EngUah  to  attadc  thci  town 
of  Btest.  The  talents  of  Uie  statesmen  of  t^  raga 
were  ohieflf  displayed  in  their  attempts  to  convince 
both  the  exiled  and  the  reigning  king  of  England  of 
their  attaohment  to  his  fortuue&.  The  sin  of  Marl- 
borough Uy  in  the  fiuit  (hat  he  bad  been  fkrored  above 
his  feuovs  by  each  in  torn,  and  that  he  betrayed 
both  alike  apparenUv  without  scruple  or  without 
sham&  Onoo  again  aurimr  the  Fenwick  plot  he  was 
charged  with  treasou,  bnt  William,  knowing  that  if  he 
pushed  Marlborough  md  his  friends  to  extremities 
there  were  no  other  statesmen  on  whom  he  could  rely, 
contented  hinuelf  with  iffnoring  the  confessions  of  Sir 
Jcdin  Feowick,  and  with  ezecating  that  conspirator 
hinud£  Not  long  aflwwards  the  tomTen  tnutor  was 
made  governor  to  the  young  duke  of  Oloucester,  the 
only  one  Anne's  numerous  children  who  gave  prom- 
ise of  attaiQing  to  manhood.  During  the  last  years  of 
William's  logn  Hariborough  once  more  was  pbced 
in  pputions  of  rosponability.  His  daughters  were 
mamed  into  the  moet  promiueot  families  of  the  land : 
the  eldest  became  the  wife  of  the  eldest  son  of  Lord 
Glodolphin;  the  second,  the  loveliest  woman  at  the 
court,  with  her  ftther's  tact  and  temper  and  her 
mother's  bean^,  married  the  only  son  of  lord  Sundei^ 
Uud.  Higher  honors  were  in  store  for  his  femily,  and 
th«]r  oame  on  the  aeoeiBion  of  Queen  Anne  in  March, 
1702.  Bhe  had  not  been  more  than  tliree  days  upon  the 
throne  before  the  knighthood  of  the  Garter  was  oon- 
fened  upon  MarlbOTongh.  He  was  made  eaptain- 
general  of  the  English  troojie  both  at  home  and  abroad, 
ud  master-general  of  the  onfaumoe.  The  new  queen 
did  not  foi^et  the  life-long  service  of  bis  wi& :  three 
positions  at  the  court  by  which  she  was  enabled  to 
ooDtinne  by  the  side  of  the  Bover»^  as  closely  as  she 
had  lived  with  the  princess  w«-e  muted  in  her  person. 
The  queen  showed  her  devotion  to  her  friend  by 
another  signal  mark  of  favor.  The  rancerahip  of 
Windsor  Park  was  granted  her  for  lite,  with  the  espe- 
oial  i^iJect  ai  onUiiig  Lady  Marlborough  to  live  in  tbe 
Great  Lodge.  These  wore  the  opening  days  of  many 
man  of  Aune  and  power.  A  week  or  two  after  the 
death  of  William  it  was  agreed  by  the  three  great  pow- 
«n,  England,  Holland,  and  Austria,  which  totmed  the 
nsjod  allianoe,  that  war  should  he  declared  agunst 
nanoa  on  the  same  day,  and  on  May  4,  1703,  the 
declaration  was  made  by  Uie  three  countries. 
Mariborougb  was  made  oommander-in- chief  of  the 
united  armies  of  England  and  Holland,  but  through- 
oat  the  war  his  phuis  were  impeded  by  the  jealous  of 
the  commanders  who  were  nominally  his  inferiors,  and 
bf  the  opposite  aims  of  the  various  countries  that  were 
atnniig  to  break  Uie  power  of  Franoe.  He  himself 
wishea  to  penetrate  into  the  French  lines ;  the  anxiety 
of  the  Dutch  was  for  the  maintenance  of  their  fimitier 
and  for  an  augmentiUion  of  thdr  tanitorv ;  th»  desire 
of  the  Anstnaa  emperor  was  to  insure  bis  son's  rale 
over  Spain.  To  secure  ooDcoited  action  by  these  dif- 
ferent powers  taxed  all  the  diplomat^  of  Marlborough, 
bat  he  succeeded  for  the  most  part  in  his  desires.  In 
the  first  year  of  the  campaign  it  was  shown  that  the 
armies  of  the  French  were  not  invinraUe.  Several 
fortresses  which  Louis  XIV.  had  seized  upon  surren- 
dered themselves  to  the  allies.  Kaiserswerth  on  the 
Rhine  and  Venloo  on  Uie  Mense  soon  passed  from  the 
hands  of  th«  Franh  to  the  En^ish.  The  prosperous 
oommercisl  town  of  Idtee  with  its  commanding 
dtadel  quickly  capituUted.  The  suooessas  of  Man- 
brnvogh  caused  much  rejoidng  in  his  own  oountry, 
and  tor  these  brilliant  exploits  he  was  r^sed  to 
the  hiffhest  rank  in  the  peerage,  and  rewarded  with 
a  handsome  annuity.  In  the  spring  of  the  following 
yw  a  orushing  blow  fell  upon  the  duke  and  duchess. 
Their  eldest  and  only  sun'iving  son,  tlie  marquis  of 
Blandford,  wu  seized  while  at  King's  Colle^-e,  Cam- 
bridge (under  the  care  of  iWe,  afterwards  bishop  of 
Chicester),  with  the  small-pox,  and  died  on  the  20th 
•f  Fetuuuy*  1703,  in  his  seventeenth  year.  If  the 
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obaraoter  of  the  youth  which  is  given  hy  Cole,  the 
Cambridge  antiquary,  can  be  accepted  as  tine,  and 
Cole  was  not  likely  to  be  pr^udiced  in  favor  of  the 
family  of  Churchill,  his  talents  had  already  justified 
the  |>rediction  that  he  woold  xise  to  the  highest  posi- 
tion in  the  state. 

The  result  of  the  campaign  of  1703  inspired  tbe 
French  king  with  fresh  hopes  of  ultimate  victory.  The 
dashing  plans  of  Marlborough  were  frustrated  the 
opposition  of  his  Dutch  colleagues.  When  he  wished 
to  mvade  the  French  territory  they  ui^ed  him  to  beK 
siege  Bonn,  and  he  was  compelled  to  aooede  to  their 
wishes.  After  this  digression  from  his  first  poipose  he 
returned  to  his  orifpnal  ^an  oi  attacking  Antwerp ; 
but,  in  consequence  of  the  incapacity  or  the  Dutch 
leaaers,  the  generals  (Tilleroi  and  Boufflers)  of  the 
French  army  surprised  the  Dutch  divi^n  and  inflicted 
OD  it  a  loss  of  many  thousands  of  men.  Marlborough 
was  forced  to  abandon  his  enterprise,  and  all  the  com- 
pensation which  he  reeeived  was  the  Cloture  of  the 
insignificant  forts  of  Huy  and  Limburg.  After  a  year 
of  comparative  ^lure  for  the  allies,  Louis  XIV.  was 
emboldened  to  enter  upon  an  offensive  movemei^ 
a^ost  Austria ;  and  Marlborough,  wuarting  under  the 
misadventures  of  1703,  and  conscious  that  the  war 
could  only  be  brought  to  an  end  by  more  decisive 
measures,  was  eager  to  meet  him.  A  magnificent 
army  was  sent  by  the  BVondk  kiog  under  the  oommand 
of  Marshal  Tallwl,  with  instrueCions  to  strike  a  bk>w 
at  Vienna  itself.  Marlborough  divined  the  intention 
of  the  expediticHu  and,  without  oommunicaling  his  in- 
tentions to  his  colleagues,  led  his  troops  into  Bavaria. 
The  two  armies  (that  under  Marlborough  and  Prince 
Eugene  numbering  more  than  fifly  thousand  men, whilst 
TaJlard's  forces  were  nearly  ten  thousand  stronger)  met 
in  battle  array  near  the  village  of  Blenheim.  The 
French  oommandcr  made  the  mistake  of  supposing 
that  the  enemy's  attack  would  be  directed  agaiost  his 
position  in  the  vilkge,  and  he  conoentratod  an  ezoeesive 
number  of  his  troops  at  that  punt  The  early  part  <^ 
the  fight  was  in  mvor  of  the  Finooh.  Three  times 
were  the  troops  led  Prince  Eagdne  driven  back  in 
oonfusion ;  Mariborongh's  cavalry  fuled  on  their  first 
attack  in  breoldng  the  line  of  the  enemy.  Bnt  in 
end  the  victoiy  of  the  allies  was  conclusive.  Neuiy 
thirty  thousand  of  the  French  and  Bavariims  wm 
killed  and  wounded,  and  in  Blenheim  alone  ten  thou- 
sand were  made  prisoners.  Never  was  a  victory  more 
eageriy  wdoomed  than  thi^,  and  never  was  a  conquering 
leader  more  rewarded  than  Marlborough.  On  his 
return  to  his  own  conntiy  he  was  received  with 
enthuriasm  on  all  sides.  Poets  uid  prose  writers  were 
employed  to  do  him  honor,  and  the  lines  of  Addison 
comparing  the  En^ish  oommuidar  to  the  angd  who 
passed  over  "  pale  Britannia "  in  the  storm  of  1703 
nave  been  famous  for  nearly  two  centuries,  llie  manor 
of  Woodstock,  which  was  transferred  by  Act  of  Parliar 
ment  from  tiM  crown  to  the  duke,  was  a  reward  more 
after  his  own  heut.  The  giil  even  in  that  form  was  a 
noble  one,  but  the  queen  heightened  it  by  instructing 
Sir  Jtjiin  Vanbrugh  to  build  a  palace  in  the  park  at 
the  royal  expense,  and,  although  the  works  subse- 
quently caused  much  anxiety  to  the  duke  and  duchess, 
£340,000  of  public  money  was  spent  on  the  building 
The  flawing  year  was  not  marked  by  any  stirring 
inddent  Manborough  was  hampered  by  tedious 
formalides  at  the  Hagne  and  by  jeatouues  at  the  Gcr^ 
man  courts.  The  armies  of  the  French  were  again  i 
broi^ht  up  to  their  full  standard,  but  the  generals  of 
Louis  were  instructed  to  intrench  themselves  behind 
earthworits  uid  to  act  on  the  defensive.  In  the  dark- 
ness of  a  July  night  these  lines  were  broken  through, 
and  the  French  were  forced  to  take  shelter  under 
the  walls  of  Louvain.  ]SIarlborough  urvcd  an  attack 
upon  them  in  their  now  position,  but  his  passionate 
arguments  were  spent  in  vain,  and  when  ]7()5  had 
passed  away  the  forces  of  the  French  king  had 
saflfored  no  diminution.   This  immunity  from  disaster 
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tempted  YQleroi  in  the  next  spring  into  meeting  the 
ftUied  foroes  in  an  open  fight,  but  his  aasunmce 

£ roved  his  ruin.  The  bstUe  of  Bamillies  <23d 
[ay,  1706)  ended  in  the  total  rout  of  the  French, 
and  caused  the  transference  of  nearly  the  whole 
of  Brabant  and  Flandera  to  the  allies,  five  days 
uJWwards  the  victor  entered  Brussels  in  state,  and 
the  iuhabitants  acknowledged  the  rule  of  the  arch- 
duke. Antwerp  and  Ostend  surrendered  themselves 
with  slight  loss.  Slenin  held  out  until  three  thous»id 
of  the  soldiers  of  the  allies  were  laid  low  around  its 
walls,  but  Dendenaonde,  which  Louis  had  fort^  years 
prerionsly  besieged  in  vain,  quickly  gave  itself  up  to 
the  resistless  Marlborough.  Again  a  year  of  activity 
and  triumph  was  auoceeded  by  a  period  of  languor  and 
depression.  During  the  whole  of  1707  fortune  in- 
clined to  the  other  side,  with  the  result  that  early  in 
the  next  year  Ghent  and  Bniges  returned  to  the  alle- 
giance of  the  French,  a3id  Marlborough,  fearing  that 
their  example  might  be  followed  by  the  other  cities, 
advanced  with  his  whole  army  towards  Oudenarde. 
Had  the  counsels  of  Vendome,  one  of  the  ablest  of  the 
French  generals,  prevuled,  the  fight  might  have  had 
a  different  issue,  but  his  suggestions  were  disregarded 
by  the  duke  of  ButKundy,  we  grandson  of  Louis,  and 
the  battle,  Hke  its  predecessor,  ended  in  their  defW. 
AAer  diis  viotory  Marlborough,  ever  anxious  for  de- 
oisive  measures,  wished  to  advance  on  Paris,  but  he 
was  overruled.  The  allied  anny  invested  the  town  of 
Lille,  on  the  fortifications  of  which  Vauban  bad  ex- 
pended an  immensity  of  thoTight;  and  after  a  struggle 
of  nearly  four  months,  and  the  loss  of  thirty  thousand 
men,  the  citadel  surrendered.  By  the  end  of  the  year 
Brabant  was  again  subject  to  the  rule  of  the  allies. 
The  suffering  in  France  at  this  time  weighed  so  heavily 
upon  the  people  that  its  proud  king  humbled  himself 
to  sue  for  peace.  £ach  of  the  auics  in  turn  did  he 
supplicate,  and  his  minister  endeavored  by  promises 
oflarge  sums  of  money  to  obtain  the  support  of  Rlail- 
borough  to  his  proposals.  These  attempts  were  in 
vain,  and  when  the  winter  passed  away  a  French  army 
of  one  hundred  and  ten  thousand,  under  the  command 
of  Villars,  took  the  field.  On  the  3d  of  August,  1709 
Toumay  capitulated,  and  the  two  leaders,  Marlborough 
and  Eugene,  led  their  forces  to  Mons,  in  spite  of  the 
attempt  of  Villars  to  prevent  them.  For  the  last  time 
during  the  protractea  war  the  two  armies  met  in  fair 
fight  at  Malplaquet,  llth  September,  1709,  where  the 
French  leader  had  stren^hened  his  position  by  exten- 
sive earthworks.  The  fight  was  long  and  donbtful, 
and,  although  the  French  nltimatelv  retreated  under 
the  direction  of  Boufflers,  for  Villars  had  been  wounded 
on  the  kne&  it  was  in  gpod  order,  and  their  losses  were 
less  than  those  of  their  opponents.  The  campaign 
lasted  for  a  year  or  two  afler  this  indedsive  contest, 
but  it  was  not  signalized  by  any  such  "glorious  vio- 
toiy  "  as  Blenheim.  All  that  the  English  could  plume 
themselves  on  was  the  acquisition  or  a  few  such  for- 
Uesaes  as  Bouiu  and  Bethune,  and  all  that  the  f^ncfa 
had  to  fear  was  the  gradual  tightening  cf  the  enemy's 
chain  until  it  reached  the  walls  of  Paris.  The  ener^es 
of  the  French  were  concentrated  in  the  oonstnicLion 
of  fresh  lines  of  defence,  until  their  commander  boasted 
that  his  pontion  was  impregnable.  In  this  way  the 
war  dragged  on  nntU  the  oondnmon  of  the  peace  of 
Utrecht 

All  that  Marlborough  had  effected  on  the  battiefteld 
during  these  years  of  war  had  not  prevented  his  posi- 
tion from  being  undermined  by  party  intrigues  at  home. 
In  the  earl>'  part  of  Queen  Anne's  reign  his  political 
friends  were  to  be  found  among  the  Tories,  and  the 
ministry  was  chiefiy  composed  of  members  of  that 
party.  After  a  year  or  two,  however,  the  more  ardent 
Tories  mthdrew,  and  two  younger  adherents  of  the 
same  cause,  Haney  and  St.  John  (both  of  whom  were 
at  present  content  to  conceal  their  animowty  to  Mari- 
bonugh),  were  iotroduoed  into  the  ministry.  The 
dodHes,  partly  through  Uio  infliwffififl  of  her  wn-iii* 


Uv,  the  eail  of  Sunderiand,  and  partly  through  Uw 
opposition  of  tiie  Tanea  to  the  Fnnch  war,  had  gone 
over  to  the  Whi^  cause,  and  she  pressed  her  vigws  on 
the  sovereign  with  more  vefaemenoe  than  discretion. 
She  had  obttuned  for  her  indigent  cousin,  Abi^jail  Hill, 
a  small  position  at  court,  and  the  poor  relation  very 
soon  began  to  injure  the  benefactor  who  bad  befriended 
her.  With  Hul's  assistanoe  Harley  and  St.  John 
widened  the  breach  with  the  queen  which  was  com- 
menced by  the  imperious  manner  of  the  dt^ess.  The 
love  of  the  two  friends  changed  into  bate,  and  no  op- 
portunity for  humiliating  the  iamUy  of  MarlboKni^ 
was  allowed  to  pass  away  neglected.  Snnderhuid  aoA 
Godolphin  were  the  first  to  fall  (July-AugusL  1710) ; 
a  few  months  later  the  duchess  wfs  dismiseed  from  hat 
offices ;  and,  although  Morllwrongh  himsdf  was  per- 
mitted to  continue  in  his  position  a  short  time  longw, 
his  fall  was  only  delayed  until  the  last  day  of  1711. 
Infe  in  England  had  become  so  .unpleasant  that  he 
went  to  the  Continent,  and  he  remained  abroad  until 
the  death  of  Anne  {1st  August^  1714).  Then  he  onoe 
more  returned  to  the  shores  oi  England  and  resumed 
his  old  military  posts,  but  he  took  Tittie  part  in  puUio 
affairs.  Even  if^he  had  wished  to  rwain  nis  command- 
ing pontion  in  the  oonntiy,  iU-healtn  would  have  |m- 
vented  hiin  from  ofataming  his  denrea.  Johnson,  in- 
deed, saysj  in  thoVanity  of  Human  Wuhe$,  that  the 
streams  of  dotage  "  fiowed  from  his  eyes ;  bat  it  is  not 
desirable  to  examine  too  <nHic^y  the  assertions  of  a 
poem  whidi  relied  fbr  its  suooess  upon  the  straigth 
of  its  comparisons.  It  is  certain  that  at  the  time 
his  death  ne  was  able  to  understand  the  remarks  of 
otheis  Mid  to  express  his  own  wishes.  At  four  o'dodc 
on  the  momins  of  the  16th  June,  1722,  he  died  at 
Granboum  Lodge  near  Windsor.  His  remains  were 
at  first  deposited  in  Westminster  Abbey,  in  the  vault 
at  the  cost  end  of  King  Henry  VIL 's  ohapel,  but  they 
now  rest  at  Blenheim. 

H\a  widow,  to  whom  mnst  be  aariigned  a  eaaadu-  • 
able  share  both  in  his  rise  and  in  his  fall,  survived  till 
October,  1744.  Those  years  were  spent  in  bittw  ani- 
mosity with  many  within  and  without  her  own  famihr* 
Left  by  her  husband  with  the  command  of  boundless 
wealth,  she  used  it  for  the  vindication  of  his  memory 
and  for  the  justification  of  her  own  resentment.  Two 
of  the  leading  opponents  of  the  ministry,  Chesterfield 
and  Pitt,  were  especially  honored  by  her  attentions. 
To  Pitt  she  left  ten  thousand  pounds,  to  the  other 
statesman  twice  that  sum  and  a  reversionary  interest 
in  her  landed  property  at  Wimbledon.  Whilst  * 
widow,  die  reoeivodT  numerons  offen  of  mairiage  fimn 
many  titled  sniton.  She  refused  them  all :  from  het 
marriage  to  her  death  her  heart  had  no  other  inmate 
than  the  man  as  whose  wife  she  had  beoome  almoat  a 
rival  to  royalty. 

Marlborougn  obtuned  his  first  start  in  life  through 
a  handsome  pennon,  and  his  rapid  rise  to  the  highest 
position  in  the  state  was  due  to  his  singular  tact  and 
to  his  skill  in  the  management  of  men.  In  an  age  re- 
markable for  grace  of  manner  and  for  adroitness  of 
cpmpliment,  his  courteous  demeanor  and  the  art  with 
which  he  refused  or  granted  a  favor  extorted  tiie  ad- 
miration of  every  one  with  whom  he  came  in  oontaot. 
Ilirottgh  his  oonsidoittioD  for  the  wel&re  of  his  sol- 
diers he  held  together  for  yean  an  anny  drawn  fhom 
every  nation  in  Christendom.  His  talente  may  not 
have  been  profound  (he  possessed  "an  excellent  plain 
understanding  and  sound  judgment "  is  the  opinion  of 
Lord  Chesteraeld) ;  but  they  were  such  as  Englishmtn 
lova  Alike  in  planning  and  in  executing,  he  took  in- 
finite pains  in  all  points  of  detwl.  Nothing  escaped 
his  observation,  and  in  the  hottest  moment  of  the  m^t 
the  coolness  of  his  intellect  shone  oonspicuons.  His 
enemiee  indeed  affected  to  attribute  his  uniform  buo- 
cess  in  the  field  to  fortune,  and  they  magnified  his  love 
of  money  by  drawing  up  balance  sheets  which  included 
ereiy  prany  whieh  ne  nad  leouved*  bnt  ranitted  the 
pounds  whioh  he  had  speut  in  the  ouae  he  had  m- 
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oerely  at  beart.  All  that  can  be  alleged  la  excuse  of 
his  attempt  to  set-ve  two  masters,  the  king  whom  he 
had  deserted  and  the  kia^  who  had  received  him  into 
&Tor^  is  that  not  one  of  his  aBsodates  was  without  sin 
in  this  respect 

The  books  on  Uarlboroagh  aro  rvry  nameroiu.  Under 
his  name  in  the  catalogae  of  the  British  Mtueam  there  are 
121  entries,  and  32  under  that  of  his  wife.  The  chief  works 
are  Ledlard's,  Coxe'a,  and  Alison's  JUvm;  aPrench  memoir 
in  3  Tolomes,  1S06;  Marlborough's  LetUrt  and  Dematckea, 
edited  by  Bir  George  Murray  (5  Tolumea} ;  and  Mrs.  Creigh> 
ton's  interesting  summary.  The  descriptions  in  Mr.  John 
Hill  Barton's  Seipn  of  Qumii  Atme  of  the  battle  scenes  of 
Marlborough  are  from  personal  observation.  A  good  acooont 
of  his  btrthpTaee  and  country  wlli  be  found  in  Pulman's 
Book  of  the  Ax»  Dutriet,-  and  for  the  home  of  the  duobess 
the  reader  can  refer  toMr.CuaBan's.HMtorv4f  ifet^enlifcjrt. 
Long  after  the  death  of  the  duke  there  were  many  pam- 
phlets written  on  the  condnct  of  his  wife  fnm  h«r  appear- 
ance at  court;  but  they  relate  to  matters  of  little  Interest 
at  the  present  time.  (W.  P.  C.) 

MARLOW,  Great,  a  parliamentajy  borough  of 
Buckinghamshire,  GDRland,  is  finely  situated  on  the 
Thames,  and  on  a  brancn  of  the  Great  western  Railway, 
37  mil(»  west  of  London  and  25  southeast  of  Oxford. 
It  consists  principally  of  two  streets  which  cross  each 
other  at  rignt  anffies.  The  church  of  All  9ainl«,  in  the 
Later  English  style,  erected  in  1835,  and  lately  exten- 
sively restored,  possesses  a  number  of  brasses.  The 
former  bluecoat  school  has  been  reorganized  under  the 
endowed  schools  commission  as  a  grammar  school.  The 
town  has  paper-mills,  a  brewery,  and  manu&cturea  of 
lace  and  emlnoideiy.  It  is  also  a  favorite  resort  for 
boating  and  fishing.  Marlow,  anciently  M&-law,  is  a 
very  andent  manor,  and  for  some  time  after  William 
the  Conqneror  it  was  in  the  possession  of  the  crown. 
It  retnmed  members  to  parliament  from  the  28th  of 
Edward  L  till  the  2d  of  Edward  II.,  and  the  privile^ 
was  again  restored  in  the  2Ist  of  Jamesl. ;  since  186S  it 
has  returned  but  one  member.  The  borough  includes 
Great  and  Little  Marlow^  Medmenham,  and  Bisham 
in  Bej^hire,  which  is  united  with  Great  Mai^ow  by  a 
suspension  bridge,  erected  in  1835,  at  a  cost  of  £20,000. 
The  population  of  the  boroitgh,  which  has  an  area  of 
14,514  acres,  2424  being  in  tne  county  of  Berks,  was 
M27  in  1871  and  6779  in  1881. 

MARLOWE.  Chrisiophbb  {im-im),  the  iatfaer 
of  English  tragedy  and  the  creator  of  English  blank 
verse,  was  bora  at  Canterbury  in  Febniair,  15G4,  and 
christened  on  the  26th  of  that  month.  John  Marlowe, 
his  father,  is  said,  on  authority  which  satisfied  the  best 
editor  of  the  poet,  to  have  been  a  shoemaker  b^  trade : 
it  is  supposed  alsO  that  he  was  deric  of  his  parish,  and 
BurTived  his  ilhutrioos  son  for  upwards  of  eleven  years. 
The  boy  was  educated  at  the  iGng's  School,  Canter- 
bury ;  matriculated  as  pendoner  of  Benet  College, 
Cambridge,  March  17, 1581;  took  the  decree  of  bachelor 
of  aits  in  1583,  and  that  of  master  of  arts  fonr  years 
later.  Before  this  date  he  had  ptoduoed  the  first 
tragedy  worthy  of  that  name  in  our  languwe,  and 
called  into  existence  that  highest  and  most  difficult  of 
all  its  other  than  lyrical  forms  of  versej  whidi  alone 
has  proved  worthy  of  acceptance  among  his  countrymen 
as  the  fit  and  adequate  instrument  of  tra^o  drama.  At 
some  uncertain  date  of  his  early  life  he  is  supposed  to 
have  been  an  actor,  and  said  to  have  broken  his  leg  in 
the  pracdoe  of  his  profesdon.  But  for  this  and  man_y 
other  traditjons  of  nis  career  and  conversation  there  is 
no  better  evidence  than  that  of  a  religious  libeller.  His 
fint  tragedy  of  Sbmburlaine  the  Great,  in  two  ports, 
was  snoceanvely  followed  by  J>octor  FnuahM,  The  Jew 
of  Malta.  Edward  the  Second,  and  77ie  Aiauacre  at 
Jniru.  The  tragedy  of  Dido,  Queen  of  Carthage,  was 
tarobably  oompleted  for  the  stage  after  his  death  hy 
Thomas  Nash,  the  worthiest  English  pieonrsor  of 
Swiil  in  vivid,  pure  and  paadonate  prose,  embodyins 
die  most  terribw  and  splendid  qualities  of  a  sodal  and 
pemmal  mtirist;  a  man  gifted  also  with  some  fiui 


faculty  of  elegiac  and  even  l^ric  verse,  but  in  no  vise 
Qualitied  to  put  on  the  buskin  lefl  behind  him  by  the 

famous  gracer  of  tragedians,"  as  Marlowe  had  already 
been  designated  by  their  common  friend  Greene  from 
among  the  worthiest  of  his  fellows. 

The  only  authentio  record  conceminj;  the  death  of 
Marlowe  ia  an  eutir  "in  the  burial-rwister  of  the  mr^ 
ish  diunh  of  Su  Nicholas."  Deptford:  "Christopher 
Marlowe,  slain  by  Fraods  Archer,  June  1, 1593."  Two 
Puritan  Bcribblen  have  left  two  inconsistent  reports  as 
to  the  drcumstaneea  of  this  manslaughter.  On  the 
more  respectable  authority  of  Francis  Meres  the  critio 
(1598)  we  arc  toid  that  Marlowe  was  "stabbed  to  death" 
by  a  servingman"  of  bad  character,  "  a  rival  of  his  in 
his  lewd  love."  The  one  thing  unhappily  certain  is 
that  one  of  the  greatest  among  English  poets  died  of  a 
wound  received  in  a  brawl  (stabbed  in  the  head,  accord- 
ing to  one  account,  with  his  own  dagger)  at  the 
untimely  age  of  twenty-nine  years  and  three  months, 
like  Sir^^^ter  Raleigh  and  a  few  less  memorable  men 
of  the  same  generation,  he  was  attadced  in  his  own 
time  not  merely  as  a  freethinker,  but  as  a  propagandist 
or  apostle  of  atheism ;  nor  was  tho  irregularity  of 
his  fife  thought  worthier  of  animadversion  than  the 
uncertainty  of  his  livelihood.  The  informer  whose  name 
has  survived  as  that  of  his  most  venomous  assailant  was 
duly  hanged  the  year  after  Marlowe's  death ;  and  the 
list  of  his  charges,  first  published  by  Ritson,  is  hardly 
a  document  which  can  commend  itself  to  any  man's 
confidence  as  plausibly  or  even  possibly  accurate  in  all 
its  detailed  report  of  the  violent  and  offensive  nonsense 
attributed  to  the  freethinking  poet  ia  common  conver- 
sation "oonceming  his  damnaUe  opinions." 

The  majestic  and  exquimte  excellence  of  various  fines 
and  passaf^  in  Marlowe's  first  play  must  be  admitted 
to  relieve,  if  it  cannot  be  allowed  to  redeem,  the  stormy 
monotony  of  IHtanio  truculence  which  blusters  fike  a 
simoom  through  the  noisy  ooune  of  its  ten  fierce  acta. 
With  many  and  heavy  faiuts,  there  is  something  of  gen- 
uine greatness  in  Tamimrlaine  the  Great;  and  for  two 
grave  reasons  it  must  alwa^  be  remembered  with 
distinction  and  mentioned  with  honor.  It  is  the  first 
poem  ever  written  in  English  blank  verse,  as  distin- 
guished from  mere  rhymeless  decasyllabics;  and  it 
contains  one  of  the  noblest  passages,  perhaps  indeed 
the  noMest  in  the  literature  m  the  world,  ever  written 
W  one  of  the  greatest  masters  of  poetry  in  loving  praise 
of  the  filorious  delights  and  sublime  submiasioo  to  the 
everlasting  limits  oi  his  art.  In  its  highest  and  most 
distinctive  qualities,  in  unfaltering  and  infallible  com- 
mand of  the  right  note  of  music  and  the  proper  tone  of 
color  for  the  finest  touches  of  poetio  execution,  no  poet 
of  the  most  elaborate  modern  school,  working  at  ease 
upon  ever^  consummate  resource  of  luxurious  learn- 
ing and  leisurely  refinement,  has  ever  excelled  the  best 
ana  most  representative  work  of  a  man  who  had  liter- 
ally no  models  before  him,  and  probably  or  evidently 
was  often  if  not  always  compelled  to  write  against  time 
for  his  living. 

The  just  and  generous  judgment  passed  b^  Goethe 
on  the  Faituha  of  his  Engluh  predecessor  in  tragio 
treatment  of  the  same  subject  is  somewhat  more  than 
sitiScient  to  oounterbalance  the  slighting  or  the  sneer- 
ing references  to  that  magnificent  poem  which  might 
have  been  expected  from  t£e  ignorance  of  Byron  or  the 
incompetence  of  Hatlam.  And  the  partionlar  note  of 
merit  observed,  the  special  point  of^  the  praise  confer- 
red, by  the  great  German  poet  should  be  no  less  suffi- 
cient to  dispose  of  the  vulgar  misconception  ^ret  lin- 
gering among  sdolist^  ana  pretenders  to  cntidsm, 
which  regards  a  writer  than  whom  no  man  was  ever 
born  with  a  finer  or  a  stronger  instinct  for  perfection  of 
excellence  in  execution  as  a  mere  noble  savage  of  letters, 
a  rough  self-taught  sketcher  or  scribbW  of  cnide 
and  rude  genius^  whose  unhewn  Uodcs  of  verse  had 
in  them  some  vems  of  rare  enough  metal  to  be  quar- 
ried and  polished  by  Shake8[>eare,  What  most  im- 
pressed ih»  author  of  Fatut  in  the  work  of  Mariow* 
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was  a  qaality  the  wuA  of  wliioh  in  the  author  of  Man- 
Jred  is  proof  eaoogh  to  consign  his  best  work  to  the 
Becond  or  third  olaas  at  most  "  How  greatly  it  is  all 
planned  I"  the  first  requisite  of  all  great  work,  and  one 
of  which  the  highest  genius  possible  to  a  greatly  gifted 
barbarian  could  no  possibility  understand  the  nature 
or  conceive  the  existence.  That  Goethe  "  had  thought 
of  translating  it"  is  perhaps  hardly  less  precious  a 
tribute  to  its  greatness  than  the  fact  that  it  has  been 
actually  and  admirably  translated  by  the  matcliless 
transl^r  of  Shakespeare—the  son  of  Victor  Hugo ; 
whose  kbor  of  love  may  thus  be  said  to  have  made 
another  poiut  in  oommon,  and  foiled  as  it  were 
another  link  of  union,  between  Shakespeare  tnd  the 
young  master  of  Shakespeare's  youth.  Of  all  great 
poems  in  dramatic  form  it  Is  perhaps  the  most  re- 
markable for  absolute  singleness  of  aim  and  simplicity 
of  construction ;  yet  is  it  wholly  free  from  all  possible 
imputation  of  monotony  or  aridity.  Tamimrlaine  is 
monotonous  in  the  general  roll  and  flow  of  its  stately 
and  sonorous  verse  throuch  a  noisy  wilderness  of  per- 
petual bluster  and  slaugliter ;  but  the  unity  of  tone 
and  purpose  in  Doctor  Faustas  is  not  unrelieved  by 
change  of  manner  and  variety  of  incident  The  comic 
Bcenes,  written  evidently  with  aa  little  of  labor  as  of 
relish,  are  for  the  most  part  scarcely  more  than  tran- 
scripts, thrown  into  the  form  of  dialogue,  from  a  popu- 
lar prose  Hiatory  0/  Dr.  Faustus,  and  therefore  anould 
be  set  down  as  little  to  the  dtserodit  as  to  the  credit 
of  the  poeU  Few  masterpieoes  of  any  age  in  any  lan- 
ruage  can  stand  beside  this  tragic  poem — it  has  hardly 
the  structure  of  a  play — for  the  qualities  of  terror  and 
splendor,  for  intensity  of  purpose  and  sublimity  of 
note.  In  the  vision  of  Helen,  for  example,  the  intense 
perception  of  loveliness  gives  actual  suDlimity  to  the 
sweetness  and  radiance  of  mere  beauty  in  the  passion- 
ate and  spontaneous  selection  of  words  the  most  choice 
and  perfect:  and  in  like  manner  the  sublimity  of  sim- 
plicity in  Blarlowe's  conception  and  expression  of  the 
aflipnies  endured  by  Faustus  under  the  immediate  im- 
mnenoe  of  his  doom  gives  die  highest  note  of  beanty, 
the  qaalitj[  of  absolute  fitneas  and  proprie^^  to  the 
sheer  straightforwardness  of  q)eech  in  which  his 
agonning  horror  finds  vent  ever  more  and  more  terri- 
ble from  the  first  to  the  last  equally  beautiful  and 
fearful  verso  of  that  tremendous  monologue  whiob  haa 
no  parallel  in  all  the  range  of  tragedy. 

It  is  now  a  commonplace  of  criticism  to  observe  and 
regret  the  decline  of  power  and  interest  after  the  open- 
ing acts  of  T/te  Jew  of  JUalteu  This  decline  is  und&- 
niable,  though  even  the  latter  part  of  the  play  is  not 
wanting  in  rough  energy  and  a  coarse  kind  of  interest ; 
but  the  fint  two  acta  would  be  quffident  jRnmdation 
for  the  domble  &me  of  a  dramatic  poet.  In  the  blank 
verse  of  Hilton  alone,  who  perhaps  was  hardly  less 
indebted  than  Shakespeare  was  before  him  to  Mai^ 
lowo  as  the  first  English  master  of  word-music  in  its 
^nder  foma,  has  the  glory  or  the  melody  of  passages 
m  the  opening  soliloquy  of  Barabas  been  possibly  sur- 
passed. The  fi^re  of  the  hero  before  it  degenerates 
into  caricature  is  as  finely  touched  as  the  poetic  exeou- 
tion  is  excellent ;  and  the  rude  and  rapid  sketches  of 
tlie  minor  characters  show  at  least  some  vigor  and 
vivacity  of  touch. 

In  Edward  tiie  Second  the  interest  rises  and  the 
aeeution  improves  as  visibly  and  as  greatly  with  the 
oonrse  of  the  adrandng  story  as  they  decline  in  I%e 
Jno  of  Malta.  The  scene  of  the  king  s  deposition  at 
Kcnifworth  is  almostas  n^uch  finer  in  tragic  eflcctand 
poetic  quality  as  it  is  shorter  and  less  elaborate  than 
the  corresponding  scene  in  Shakespeare's  King  Rich- 
ard II.  1  he  terror  of  the  death-soene  undoubtedly 
rises  into  hoiror ;  but  this  horror  is  with  skilful  sim- 
plicity of  treatment  preserved  from  pastdng  into  dis- 
gust. In  pure  poctiy,  in  sublime  ana  splendid  ima^- 
nation,  thia  tragedy  is  excelled  by  Doctor  Fatitt»s;  in 
drauatio  power  and  positive  impression  of  natural 
•ffeet  it  is  as  certainly  the  masterpiece  of  Marlowe.  It 


was  almost  inevitable,  in  the  hands  of  any  poet  bat 
Shakespeare,  that  none  of  the  characters  represented 
should  be  capable  of  securing  or  even  exciting  any  finer 
sympathy  or  more  serious  interest  than  attends  on  the 
mere  evolution  of  suooessive  events  or  the  mere  dis- 
play of  emotions  (except  always  in  the  great  scene  of 
the  deposition)  rather  animal  than  spiritual  in  their 
expression  of  rag3  or  tendttness  or  sufTering.  The 
exact  balance  of  mutual  effect,  the  final  note  of  scenic 
harmony,  between  ideal  conception  and  realistic  execu- 
tion is  not  yet  struck  with  perfect  accuracy  of  touch  and 
securi^  or  hand ;  but  on  this  point  also  Mailuwe  has 
here  come  nearer  by  many  degrees  to  Shakespeare 
than  any  of  his  other  (iredeoessors  have  ever  coqje 
near  to  Marlowe. 

Of  77t€  Massacre  at  Hiria  it  is  imp(»sible  to  judge 
fairly  from  the  garbled  fragment  of  its  genuine  text 
which  is  all  that  has  oome  down  to  ua.  To  TAx.  Col- 
lier, among  numberless  other  obli^ttons,  we  owe  the 
discovery  of  a  noble  passage  excised  in  the  piratical 
edition  which  gives  us  the  only  version  extant  of  this 
unlucky  play,  and  which,  it  must  be  allowed,  oontains 
nothing  of  quite  equal  value.  This  is  obviously  an 
occasional  and  polemical  work.  Mid  being  as  it  is  over- 
chaj^^  with  the  anti<Gatholw  pasnon  of  the  time  haa 
a  tj-pical  quality  whichgivea  it  boom  onpirioal  oigiufi- 
cance  and  interests  That  anUpapal  aiaor  is  indeed 
the  only  note  of  unity  in  a  rough  and  ragged  chronicle 
which  shambles  and  stumbles  onward  &om  die  death 
of  Queen  Jeanne  of  Navarre  to  the  murder  of  die  last 
Valois.  It  is  possible  to  ooitjecture,  what  it  would  be 
fruitless  to  affirm,  that  it  gave  a  hint  in  the  next  cen- 
tury to  Nathaniel  Lee  for  his  far  euperior  and  really 
admirable  tragedy  on  the  same  subject,  issued  ninei/- 
seven  vears  after  the  death  of  Mariowe. 

In  the  tragedy  of  Dido,  Queen  of  Carthage,  a  ser- 
vile fidelity  to  the  text  of  Virnl's  narrative  has  natu- 
rally resulted  in  the  failure  which  might  hara  been  ex- 
pected from  any  attmpt  at  onoe  to  tauiscrihe  what  is 
essentially  inimitable  and  to  reprodnoe  it  under  the 
hopelessly  alien  oonditiona  of  dramatic  aduttation. 
The  one  really  noble  passaf^  in  a  generally  feeble  and 
inoomposite  piece  of  work  is,  however,  unim^ired  by 
the  nnattmnaUe  model  to  which  the  dramatists  have 
been  only  too  obsequious  in  their  subservience.  It  is 
as  nearly  certun  as  anything  can  be  which  depends 
chiefly  upon  cumulative  and  collateral  evidence  that 
the  bett^  part  of  what  is  best  in  the  serious  scenes  of 
Kinp  Henry  VL  is  mainly  the  work  of  Harlowe.  That 
he  18  at  any  rate  the  principal  author  of  the  second 
and  third  play  passing  under  that  name  amon^  the 
works  of  Studtespeare,  but  first  wtd  imperfecUy  pnnted 
as  The  Contenticm.  betioem  the  two  Hmuta  Mmum 
York  and  Lanauttrt  can  hardly  be  now  a  mattOT  of 
debate  amon^  competent  jnS^es.  The  crucial  difficulty 
of  criticism  in  this  matter  a  to  detennine,  if  indeed 
vre  should  not  radier  say  to  ooiyecture^  the  authwship 
of  the  humorouB  scenes  in  prose,  showing  as  they  gen- 
erally do  a  power  of  oinnpsiBtively  high  and  pure 
oomto  realism  to  which  nothing  in  the  acknowledged 
works  of  any  pre-Shakespearean  dramatist  is  even  re- 
motely comparable.  Yet  e^>e(»ally  in  the  original 
text  of  these  scenes  as  they  stand  unpurified  by  the 
ultimate  revision  of  Shakespeare  or  his  editors,  there 
are  tones  and  touches  which  recall  rather  the  cwwnish 
horseplay  and  homely  ribaUi;  of  his  medecaaiota  than 
anything  in  the  lighter  intenndes  of  his  very  eariiest 
plays.  We  find  the  same  sort  of  thing  which  we  find 
m  tbeu*  writings,  only  better  done  than  they  usually 
do  it,  rather  than  such  work  as  Shakespeare's  a  httle 
worse  done  than  usual.  And  even  in  the  final  text  of 
the  tragic  or  metrical  scenes  the  highest  note  struck 
is  always,  with  one  magnificent  and  unquestionable 
exception,  rather  in  the  key  of  Mariowe  at  his  best 
than  of  Shakospeare  while  yet  in  great  measure  his 
disciple. 

Had  every  copy  of  Marlowe's  bojnsh  vormon  or  per- 
veruon  of  Ovid  s  Elegies  deservedly  perished  in  the 
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llAffieB  to  which  it  vaa  judi<u^:r  eondemned  by  the  seo- 
t«noe  of  a  brace  of  prelates,  it  is  possible  that  an  ooca- 
Bi6nal  boolc-wonn,  it  is  certain  that  no  poetical  student, 
would  have  deplored  its  destruction,  if  its  demerits 
could  in  that  caae  have  been  imagined.  Ilia  trans- 
lation of  the  fint  book  of  Looan  alternately  nses  above 
the  (Hipinal  and  fails  short  (tf  it,— s)ften  inferior  to  the 
Latin  in  point  and  weight  of  ezpreesiTe  rhetoric,  now 
and  then  Inightencd  by  a  clearer  note  poetry  and 
lifted  into  a  higher  mood  of  verse.  Its  terseness, 
Tigor,  and  purity  of  style  would  in  any  case  have  been 
praiseworthy,  but  are  nothinrless  than  admirable,  if 
not  wonderful,  when  we  consider  how  dose  the  trans- 
lator has  on  the  whole  (in  spite  of  ocoasiooal  slips  into 
inaoeuracy)  kept  himself  to  the  most  rigid  limit  of 
literal  representation,  phrase  by  phrase  and  often  line 
by  line.  The  really  startlinx  force  and  fdi<nty  of  ooca- 
sional  verses  are  worthier  of  remark  than  the  inevita- 
ble stiffness  and  heaviness  of  others,  when  the  techni- 
cal difficulty  of  snch  a  task  is  duly  taken  into  ao- 
count. 

One  of  the  most  faultless  lyrics  and  one  of  the  love- 
liest fragments  in  the  whole  range  of  descriptive  and 
fanciful  poetiy  would  have  secured  a  place  for  Marlowe 
among  we  memorable  men  of  his  epoch,  even  if  hia 
plays  had  perished  with  himself  His  IhsnonaU 
Slu^herd  remains  ever  since  unrivalled  in  its  way — a 
wav  of  pure  fancy  and  radiant  melody  without  break 
or  lapse.  The  untitled  fraimient,  on  the  other  hand, 
hta  been  very  closely  rivalled,  perhaps  very  happily 
imitated,  but  only  by  the  xreateA  lync  poet  of  Kng- 
laud— by  Shelley  alone.  Marlowe's  poem  of  J3ero  aiii 
ZeofuZer,  oIouDg  with  the  sunrise  which  closes  the 
uigfat  of  the  lover's  union,  stands  alone  in  its  age,  and 
far  ahead  of  the  work  of  any  possible  competitor  be- 
tween the  death  of  Spenser  and  the  dawn  of  Milton. 
In  clear  mastery  of  narrative  and  presentation,  in  melo- 
dious ease  and  simplicity  of  strength,  it  is  not  less  pre- 
eminent than  in  the  adorable  beauty  and  impecwile 
perfection  of  separate  lines  or  paauiges. 

The  place  and  the  value  of  Christopher  Marlowe  as 
a  leader  amon^  English  poets  it  would  be  almost  im- 
possible for  histoncal  criticism  to  overestimate.  To 
none  of  them  all,  perhaps,  have  so  many  of  the  great- 
est among  them  been  so  deeply  and  so  direoUy 
indebted.  Nor  was  ever  any  great  writer's  influence 
upon  hiB  fellows  more  ntteri?  and  unmixedly  an  influ- 
enoe  for  good.  He  first,  and  he  alone,  guided  Shake- 
speare into  the  right  way  of  work ;  his  music,  in  which 
there  is  no  echo  (n  any  man's  before  him,  found  its  own 
echo  in  the  more  prolonged  but  hardly  more  exalted 
harmony  of  Milton's.  He  is  the  greatest  discoverer, 
the  most  daring  and  inspired  pioneer  in  all  our  poetic 
literature.  Beiore  him  there  was  neither  genuine 
blank  verse  nor  a  genuine  tragedy  in  our  language. 
After  his  arrival  the  way  was  prepared,  the  paths  were 
made  straight,  for  Shakespeare.  (a.  c.  8.) 

MARLY-LE-ROI,  chief  pUoe  of  a  canton  in  the 
department  of  Sdne-et-(^,  Fnmoe,  5  miles  to  the 
north  of  VenaiDea  and  3  miles  to  the  aooth  of  St  Ger- 
main-cn-Laye,  is,  notwithstandma  some  fine  country 
faouaea,  a  dull  and  unattractive  vulage  of  1250  inhab- 
itants, which  owes  all  its  celebrity  to  the  sinnptiuius 
chateau  of  Louis  XIV.  It  was  originally  designed  as 
a  umple  hermitage  to  which  the  king  could  occasion- 
ally reUre  with  a  few  of  his  more  intimate  &iends  from 
the  pomp  of  Versailles,  but  gradually  it  grew  until  it 
became  one  of  the  moat  ruinous  extravagances  of  the 
Orand  Monarque.  The  central  pavilion  (inhabited  by 
the  king  himnelf)  and  its  twelve  subsidiary  pavilions 
were  intended  to  suggest  the  sun  sttrrounded  by  the 
ngns  of  tha  sodiac.  Seldom  Tisited  b^  Lonis  XV., 
and  wboUy  abandoned  b^  Louis  XVI.,  it  waa  demol- 
ished aHer  the  Revolution,  its  art  treasures  having 
previously  been  dispersed,  and  all  that  now  remains 
oonnsts  of  a  few  mouldering  ivy-grown  walls,  some 
traces  of  parterres  with  Itnagnificent  trees,  the  park, 
which  is  well  stocked  with  game,  and  the  forest  of  8i 


square  miles,  one  of  the  most  pleasant  promenades  of 

'  the  neighborhood  of  Paris. 

Close  to  the  Seine,  half-way  between  Mariy-le-Soi  and 
St.  Oermaiu,  Is  the  village  of  Port-Marly  (500  inhsbitanti), 
and  1  mile  farther  up  is  the  hamlet  of  Harly-la-Maohine. 
Here,  under  XjOdU  XIV.,  an  iiamense  hydnulie  engln& 
driven  by  the  carreat  of  the  river,  waa  erected ;  It  raised 
the  water  to  a  high  tower  of  155  meters  (608  English  feet), 
where  the  aqnedact  of  Marly  commenced  (2100  English  feet 
in  loneth,  75  in  height,  with  36  arches,  still  well-pre- 
Berved),  carrying  the  waters  of  the  Seine  to  Veraailles.  The 
first  engine  of  Marly  began  to  work  in  168S,  but  it  was  ne- 
cenaryto  modify  it  in  1S03.  In  1820  a  steam-ongine  was 
Bubstitated,  and  since  1858  an  atmoopheric  engine  haa  been 
employed. 

MARMONT,  AuoGSTE  FEtDfiKio  Louis  Viesse  dk 
(1774-1852),  duke  of  Kagusa,  and  marshal  of  France, 
one  of  Napoleon's  earliest  friends  and  mc»t  tmstea 
generals,  waa  Ixtrn  at  Ch&tillon-aur-Seine,  on  Jane 
1774.  He  was  the  son  of  an  ex-officw  in  the  army, 
who  belonged  to  the  petite  no&2eM&  and  had  adopted 
the  prindples  of  the  Kevolotion.  His  lore  of  soldiev^ 
ing  soon  showing  itsdf,  his  father  took  him  to  Dijon 
to  learn  mathematics  prior  toenteringthe  artillery,  and 
there  he  mado  the  acquaintaiu»  of  Bonaparte,  whioh 
he  renewed  after  obtaining  his  commission  wben  h« 
served  in  Toulon.  The  acouaintance  ripened  into  in- 
timacy ;  Marmont  became  General  Bonaparte's  aid-de- 
camp, and  accompanied  him  to  Italy  and  S^pt,  win- 
ning distinction  and  promotion  as  general  of  brigade. 
In  1799  he  left  Egypt  with  Bonaparte  to  the  mercy  of 
the  English  j  he  was  present  at  the  revolution  of  the 
18th  Brumal  re,  and  o^anized  the  artillery  for  the  ex- 
pedition to  Italyi  whidi  he  commanded  with  great 
effect  at  Marengo.  For  this  he  was  at  once  made  gen- 
eral of  divbion.  In  1801  he  became  inspector-general 
of  artiBeiy,  and  in  1804  ^rand  officer  of  the  Legion  of 
Honor  In  1805  ho  received  the  command  of  a  corps, 
with  which  be  did  good  service  at  Vim.  He  was  then 
directed  to  occupy  Dalmatla  with  his  army ;  he  de- 
feated the  Russians  on  October  30  at  Castel  Nuovo, 
and  occupied  Hagusa.  The  next  five  years  were  the 
most  creoitable  in  his  life  j  he  was  both  military  and 
civil  governor  of  Dalmatia,  and  has  still  left  traces 
there  Doth  in  great  public  works  and  in  the  memories 
of  the  people.  In  1807  he  was  made  duke  of  Ragusa, 
and  in  1809,  bcnng  summoned  npto  the  help  of  ]Hap(^ 
leon,  who  was  dceely  beset  in  the  ishnd  of  Lobaa, 
earned  the  marshal's  baton  by  his  conduct  at  Wa^ram. 
In  July,  1810,  he  was  hastily  summoned  from  his 
ace,  where  he  lived  in  Eastern  luxury,  to  succeed 
Mass^na  in  the  command  of  the  French  army  in  the 
north  of  Spain,  called  the  amiy  of  Fortugid.  The  skill 
with  which  he  manoeuvred  his  army  during  the  yeu* 
he  commanded  it  has  been  always  acknowle&ed.  His 
relief  of  Ciudad  Rodrigo  in  the  autumn  of  1811  in 
spito  of  the  presence  of  the  English  army  was  a  great 
feat,  and  in  the  tacdcs  which  preceded  the  battle  of 
Salamanca  he  had  the  best  of  it  The  extension  of  his 
left  on  the  22d  July,  1812,  was.  however,  &tal,  and  its 
result  was  the  great  demat  of  Salamanca,  in  which 
Marmont  was  severely  wounded  in  the  right  ann 
and  side.  He  retired  to  France  to  recover,  and 
was  still  hardly  cured  when  in  April,  1813,  Napo- 
leon gave  htm  the  command  of  the  6th  corps.  mUi 
it  he  served  at  the  battles  of  Lutzen,  Bautsen,  and 
Dresden,  and  thronghout  the  great  defensive  campaign 
of  1814,  until  the  last  desperate  battle  before  the  wails 
of  Paris,  from  which  ho  drew  back  his  forces  to  the 
commanding  position  of  Essonne.  Here  he  had  20,- 
000  men  in  splendid  condition,  and  was  the  pivot 
of  all  thoughts.  Napoleon  said  of  Essonne,  "  C'est 
1&  que  Tiendront  s'addresser  toutes  les  intrigues, 
toutes  les  trahisons ;  aussi  y  ai-je  j>lac6  Marmont. 
mon  enfant  £lev6  sous  ma  tente.'*  Marmont  betrayed 
this  trust  and  suffered  for  it.  On  the  restoration  of  the 
Bourbons  he  was  made  a  peer  of  France,  and  a  major- 
general  of  the  royal  guard,  and  in  I820aknightof  St. 
Esprit  and  a  grand  officer  of  the  ord«r  of  oL  Loois, 
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but  he  vaa  never  trosted,  never  popular.  He  was  the 
major-general  of  the  guard  on  duty  in  July,  1830,  and 
was  <»aered  to  put  down  with  a  strong  hand  any  oppo- 
siuon  to  the  oruinanoea  (see  Fbanoe).  After  perse- 
Tering  for  some  Ume  he  gave  way,  and  allowed  the  re- 
publicans to  suooeed  in  their  revolution.  This  defection 
Drought  more  obloquy  upon  him,  and  the  Duo  d'An- 
gonl&ne  even  ordered  him  under  arrest,  saying,  "Will 
you  betray  us,  a3  you  betrayed  him?"  Alter  this 
Marmont  left  France  and  wandered  about  the  Conti- 
nent for  twenty  years,  publishing  many  volumes  of 
tnvels,  an  edition  of  Csesar  and  of  Xcnophon,  and 
his  Esprit  dea  InstituttonM  Militaire*.  Much  of  his 
time  was  spent  upon  his '  Jf£moi><»,  which  are  of  real 
Talue  for  the  muitaty  histoiy  of  his  timCj  though 
tJie^  most  be  read  as  a  personal  defence  of  hims^  m 
vanouB  Junctures  ratber  than  as  an  unbiassed  account 
of  his  times.  They  show  Maimont,  as  he  really  was,  an 
embittered  man,  who  never  thought  his  services  suffi- 
inently  requited,  a  great  artillery  general  indeed,  but 
without  the  fire  gmins  which  is  so  striking  in  sev- 
eral of  hia  contemporaries,  and  above  alt,  a  man  too 
much  in  love  irith  himself  and  his  own  gloiy  to  be  a 
true  friend  or  a  faithful  servant 

For  Uarmont'B  military  ability  conault  Napier,  Jomlni, 
aod  the  historians  of  ths  time,  particularly  Gtoneral  PeleL 
Hia  own  works  are  Vmid^  m  Uongrie,  etc.,  4  vols.,  1837 ; 
royafffl  en  £tdZ«,  1838 ;  &pnlieB  ImlHHtioiuMiiitmre»,l&i^\ 
Caar;  Xmophon;  and  Mhnairea,  8  vols.,inibliBhed  wner  his 
death  in  1856.  See  also  a  long  and  careAd  notice  by 
Sainte-Beuve,  CoMmiet  du  Lundi,  vol.  vl. 

MABMONTBL,  Jean  Fban^ois  (1723-1799),  one 
of  the  most  distinguished  men  of  letters  in  Paris  dur- 
ing the  latter  half  of  the  18th  century,  was  bom  of 
poor  parents  in  Limousin,  on  the  11th  of  July,  1723. 
Afler  studying  with  the  Jesuits  at  Mauriac,  he  taught 
in  their  colleges  at  Clermont  and  Toulouse;  and  in 
1745,  acting  on  the  advice  of  Voltaire,  he  set  out  for 
Paris  to  tiy  for  literary  honors.  From  1748  to  1753 
he  wrote  a  succession  <»  truedies  which,'  though  for 
Uie  most  part  considered  proux  and  artificial  by  mod- 
em readers,  had  greatsuccees  on  the  Mage,  and  secured 
to  Voltaire  s  new  disciple  a  ^ood  pouUon  in  literair 
and  fashionable  circle.  Being  now  associated  with 
Diderot  and  D'Alembert,  he  wrote  for  the  great  Eii- 
c^dopidie  a  series  of  articles  evincing  considerable 
oritiral  power  and  insight,  which  in  their  collected 
form,  tmder  the  title  jBl^meiiHt  de  LitUratare,  still 
rank  among  the  higher  French  classics.  He  also  wrote 
several  comic  operas,  the  two  best  of  which  probably 
are  Sj/lvain  and  Zimire  et  Azore.  In  1758  he  gained 
the  patronage  of  Madame  Pomntdour,  and  was  bood 
after  appointed  manaeer  of  the  official  journal  Le  Ma-' 
cure,  in  which  he  had  already  commenced  a  series  of 
elegant  and  attractive  tales.  These  were  the  Conte$ 
Morauxy  on  which,  according  to  some  oritioi,  Marmon- 
tel's  literarv  reputation  mainly  rests.  Their  merit  lies 
paitly  in  the  nteraiy  style,  which  in  delicate  finish 
iregaently  rivals  that  of  his  master  Voltaire,  but 
mamiv  in  their  graphic  and  charming  pictures  of 
French  society  under  Louis  XV.  After  being  elected 
to  the  French  Academy,  in  1763,  he  appears  to  have 
been  ambitious  to  create  a  new  literary  style,  exempli- 
fied notaUv  in  his  dull  prose-epio  romance  B&Mitre, 
now  remarkable  only  on  account  of  a  diapter  on  reli- 
gious toleration  which  incurred  the  censure  of  the 
Sorbonne  and  the  archbishop  of  Paris.  Klamiont^^ 
retorted  in  Let  Lieatt  b^  tracung  the  cruelties  in  Span- 
ish America  to  Uie  ruigious  &nati(»sm  of  the  Ktmian 
Catholic  invaders. 

Ailer  being  appointed  historiographer  of  France, 
secretary  to  the  Academy  (1783),  and  professor  of  his- 
tory in  the  Lyc^  (1786),  Marmontel  in  1788  wrote  a 
history  of  the  rwency,  which  is  of  little  value.  To 
compensate  for  thisj  however,  he  in  1795  began  his 
M6movres,  the  most  mteresUog  and  valuable  if  not  the 

>  DatmU  Twrn,  1748;  AiUkmiM,  1749;  (U^dkt,  17»i  mn- 


greatest  of  his  works,  being  a  picturesque  review  of  bu 
whole  life,  a  literary  history  or  two  important  reigns,  a 
great  galler}'  of  porUaits  extending  from  the  venerable 
MasnUoo,  whom  more  than  half  a  oentuiy  previously 
be  had  seen  at  Clermont,  to  the  fierv  Mirabrau  amidst 
the  temneetuoiis  first  yean  of  the  french  Revolution. 
Reduced  to  povertv  by  the  Revolution,  Marmontel  in 
1792  retired  nom  the  Reign  of  Terror  to  Evreux,  and 
soon  after  to  a  cottage  near  QulloUj  in  tlie  department 
of  Euro.  To  that  retreat  we  owe  the  Mhncprtg,  and 
there,  after  a  short  stay  in  Paris  when  elected  in  1797 
to  the  Conseil  des  Attdens,  he  died  on  the  Slst 
December,  1799. 

See  ViUenave,  JVoUcm  Mr  MarmotU^;  Saiote-Beuve,  Gnt- 
■oHm,  vol.  iv. ;  Uorellet,  most,  1805 ;  fdniteryA  JImmh; 
Jauuory,  1606; 

MARMORA,  Sea.  of.   See  Black  Seia. 

MARMOT.  The  word  marmot  may  be  considered 
to  include  animals  belonging  to  the  three  following 
genera; — ^the  true  maraiots.  Terming  the ^dus  Arcto- 
ntj/fl(" bear-mouse"),  so  called  from  thethidcset,  bear 
like  form  of  its  members;  the  prairie  marmots  of 
Nordi  America,  better  known  as  the  "prairie  dogs" 
(C^nom^,  "d<^-mouse");  and  the  poucned  mannota, 
or  sousliks,  compriung  the  genus  Spermophilvt,  or 
seed-lovers,  so  named  irom  the  diaracterof  Uieir  food. 
These  three  genera  are  all  closely  allied  to  each  other, 
and  together  form  the  subfamily  Arctomymoe  of  the 
great  squirrel  family,  the  SeiunatB,  of  which  the  only 
other  subfamily,  the  jScmnnce,  oonfflsta  of  the  true 
squirrels  (jSaunu)  and  the  flying-squirrels  {l^laymtjn). 
The  members  of  the  marmot  soofiunily  are  confined  to 
the  northern  hemisphere,  and  in  fact  aie  almost  en- 
tirely limited  to  the  north  temperate  zone,  in  marked 
contrast  to  the  genera  of  the  subruntly  Sduruuet  which 
attain  tiieir  greatest  development  in  tropical  or  semi- 
tropical  countriea 

The  AnOomyinm  agree  in  the  possession  of  somewhat 
short,  stumpy  Dodies,  comparatively  short  tails  (except 
in  certain  sousliks),  and  long  and  powerfiil  claws  stuta- 
hie  for  burrowing.  They  all  have  broad,  strong,  and 
ungrooved  incisors  or  cutting  teeth,  two  pairs  of  pre- 
molars above  and  one  below,  and  three  pairs  of  true 
molars  in  each  jaw.  Tlie  grinding  teeth  are  alt  on  the 
whole  very  similar,  the  nrst  upper  premolar  much 
smaller  than  the  others,  and  nearly  round,  Uie  next 
three  teeth  triangular  in  outline,  and  each  widi  either 
two  or  three  transverse  grooves  upon  the  crown ;  Uie 
last  molar  is  rather  bruader  and  more  complicated  than 
the  others,  as  is  shown  in  fig.  2.  The  general  form  of 
the  skeleton  is  very  nmilar  to  that  of  the  trae  squir- 
rels, but  the  bones  as  a  rule  are  stouter  and  heavier. 

1.  The  following  are  the  generic  characters  of 
Arctomyt.  External  form  stout  and  heavy,  ears  short, 
tail  short  and  hairy,  cheek-pouches  rudimentary  or 
absent.  Fore  feet  with  four  well-developed  tuee,  and 
a  rudimentary  thumb  provided  with  a  fiat  nail  \  skull 
(see  Maumalia,  p.  422,  fig.  92)  similarin  general  fonn 
to  that  of  the  other  genera,  but  veiy  much  larger  and 
henvi^,  the  post-orbital  processes  stouter,  and  at  right 
angles  to  the  axis  of  the  skull.  Incisors  broad  aod 
powerful.  £lrst  upper  premolar  nearly  as  large  as  the 
second.  Molar  series  neariy  parallel,  scarcely  con- 
verging behind  at  all. 

The  various  species  of  marmot,  about  ten  in  number, 
are  all  much  alike  in  general  ap{>earance,  ran^ng  io 
size  from  about  15  to  25  inches  m  length,  with  tuls 
from  3  to  6  inches  long.  The  following  are  the  species 
now  generally  recognized,  though  the  Central-Asiatic 
forms  are  still  very  imperfectly  Known ; — 

Ar^omyt  marmotUi,  Linn.,  aonthem  Europe,  the 
Pyrooees,  and  Carpathiana ;  A.  ftobac,  Schreb.,  eaatem  Eq> 
rope  and  Siberia ;  A.  hintaiaynnvM,  Hodgs.,  Bouthwest  Tibet; 
A.  hmachahmiu,  Hodga.,  Nepal ;  A.  caudattu,  Javquemont, 
Ouhmere;  A.  diehnnu,  Andenon,  Al^hanistan;  A.  aweHt, 
Blanford,  Turkestan ;  A.  monax.  Linn.,  eastern  North 
America;  A.  Jlanventer,  Aud.  and  Bach.,  western  United 
States;  A.pruiHO$ta,  Qmul.,  northwestern  Nor^  America. 
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It  will  thus  bo  seen  that  one  spedcs  only  is  peculiar 
to  Europe,  and  three  to  North  America,  while  at  least 

sin,  ami  uiorc,  ure  FumiJ  "m  \  {inrts  of 

Central  AsiAt — uiie  of  these,  A.  L'jUic,  oiKurriiig  also 
as  fur  viGAl  -dji  Uu&sia  anil  eii£ti:rn  Guriuany. 


Fio.  1.— Alploe  Mftrmot  {Anionv  marmotta).  Alter  Brehm. 

The  following  aooount  of  the  habits  of  the  Alpine 
marmot,  A.  moTmotta,  extracted  from  Professor  Bla- 
iins's  well-known  work  on  the  mammals  of  Uerraany, 
applies,  with  but  little  variation,  to  all  the  members  or 
the  genua. 

Marmotfl  live  high  up  in  the  snowy  reKionB  of  tb«  moan- 
tains,  fEeuentlly  preferring  exposed  clifl's,  whuiice  they  may 
have  a  clear  viow  of  any  approaching  danger,  for  which, 
while  qaietly  basking  in  the  sun  or  actively  running  about 
in  search  of  food,  a  constant  watch  is  kept.  When  one  of 
them  raises  t)ie  cry  of  warning,  the  loud  piercing  whistle 
ao  well  known  to  travellera  in  the  Alps,  they  all  instantly 
take  to  flight  and  hide  themselves  in  holes  and  crannies 
among  the  rocks,  often  not  reappearing  at  the  entrance  of 
their  hiding-places  until  several  hours  have  elapsed,  and 
theu  frequently  standing  motionless  on  the  look-out  for  a 
■till  longer  period.  Their  food  conaista  of  the  roots  and 
leaves  of  various  Alpine  plants,  which,  like  sqalrrels,  they 
lift  to  their  moutlis  with  their  fore  paws. 

For  their  winter  quarters  theymakea  large  round  burrow, 
with  but  one  entrance,  and  ending  In  a  sleeping-plRce 
thickly  padded  with  hay.  Here  often  from  ten  to  fifteen 
marmots  pau  the  winter,  all  lying  closely  packed  together 
fitst  asleep  until  the  spring.  On  awaking,  hungry  with 
Uieir  long  fast,  they  remove  the  hay  with  which  they  stnflT 
ap  the  doon  of  their  burrows,  and  resume  their  life  of 
activity  and  watchfUlneM.  The  breeding  season  is  in  the 
early  summer,  when  they  bring  forth  from  four  to  six 
young  ones.  Their  flesh,  although  coarse  and  rank,  is  eaten 
by  the  peasants,  and  their  fur,  though  of  but  little  value, 
is  also  made  use  of. 

2.  Our  second  genus  is  Cipiomyiiy  containing  only 
the  well-known  "prairie  do^,"  or  more  correctly 
"prairie  marmots,'  of  the  United  States.  Tlie  genua 
may  be  characterized  as  follows.  Size  and  form  inter- 
mediate between  Arctomyt  and  Spermophihtn.  Ears 
and  tail  short.  Cheek-pouches  shallow.  Fore  feet 
with  five  clawa,  that  on  the  thumb  as  large  as  that  on 
the  fiflh  toe.     Skull  heavily  built,  the  post-orbital 

Srooessee  directed  outwards.  Dentition,  as  shown  in 
g.  2,  remarkably  heavy,  the  molar  teeth  differing  from 
thoee  of  Arctomy*  and  Spermophiliu  by  having  three 
instead  of  two  transverse  grooves  on  their  crowns, 
first  premolar  nearly  aa  large  aa  the  second.  Molar 
series  atrongly  convergent  behind. 
Of  thia  genua  two  species  have  been  described,  very 


Fig.  2.— Under  Hide  of  tikuU  of  Oi/nomj/i 
ludovu^iaiutM. 


closely  allied  to  each  other,  but  separable  by  their 
atightly  different  size  and  coloration.  The  lai^er  and 
better-Known  of  the  two  is  the  eastern  prairie  mar- 
mot, C.  ludovieianm^  Ord.,  inhabiting  the  open  prairies 

of  the  central 
United  States, 
while  the  smaller 
species,  C.  colum- 
btanut,  Ord.,  is 
found  to  the  west- 
ward aa  far  aa  the 
Rocky  Mountains. 

The  habits  of 
the  prairie  mar- 
mots nave  been  ao 
often  described 
that  eveiyone  is 
familiar  with  their 
custom  of  forming 
their  burrows  in 
groupsor  "towns, ' ' 
of  aittinf;  outside 
to  watch  intruders, 
and  of  making  the 
peculiar  banting 
Bound  from  which 
they  have  derived 
their  eiToneoui 
popular  name  of 
prairie  dogs.  In  the  burrow  made  by  them  there  are 
commonly  found  three  strange  and,  notwithstanding  the 
earlier  travellers'  tales,  certainly  unwelcome  visitors, 
namely,  rattlesnakes,  owls,  and  weasels,  alt  of  which  at 
times  probably  prey  upon  the  young  marmota.  Prairie 
marmota  do  not  truly  hibernate,  although  in  the  more 
northern  and  colder  parts  of  their  range  they  retire  to 
their  burrowa  during  the  very  severest  weather.  They 
feed  on  grasses  and  roots,  for  whose  mastication,  how- 
ever, their  grinding  teeth  appear  to  be  unnecessarily 
powerfid. 

3.  The  last  genua  to  which  the  name  marmot  may 
be  applied  is  tnat  of  the  aoualika  or  pouched  mar- 
mota (Spermophihia),  of  which  the  following  are  the 
characters.  Size  much  smaller  than  that  of  Arctomi/t 
or  Oynomi/»,  and  form  more  slender  and  squirrel-like. 
Tail  very  variable,  from  I  to  8  or  9  inches  in  length. 
Cheek-pouches  always  present.  Fore  feet  with  well- 
developed  toes  and  a  rudimentary  thumb,  of  which 
the  claw  maybe  either  present  or  absent.  Skull  much 
more  tightly  built  than  that  of  either  of  the  preceding; 
generh,  ana  the  postorbital  processes  slender  and  di- 
rected backwards.  Molar  series  nearly  parallel,  as  in 
Arctomj/a,  but  all  much  smaller  and  lighter  ;  the  first 
premolar  simply  rounded,  never  more  than  about  one- 
third  of  the  size  of  the  second. 

The  members  of  this  large  genus  present  a  far 
greater  range  of  variation  than  is  found  among  the  true 
marmots,  some  of  them,  such  as  the  European  sous- 
Itk,  being  scarcely  as  large  aa  a  common  sctuirrel, 
almost  entirely  without  external  ears,  and  with  the 
tail  reduced  to  a  mere -stump,  barely  an  inch  long, 
while  others  again  are  more  than  three  times  this  size, 
with  long  and  often  tufted  ears  and  long  bushy  squir- 
rel-like tails.  These  differences,  and  other  correspond- 
ing crani^  ones,  have  caused  the  genus  to  l>e  divided 
into  the  three  following  subgenera: — Spermophih* 
proper,  containing  thirteen  or  fourteen  species,  of 
smtul  size,  with  rudimentary  ear-conchs,  abort  atumpy 
tails,  and  comparatively  laree  teeth;  Otoitpermnphilus, 
two  species,  of  squirrel-like  build,  with  large  ana 
tufted  ears,  and  long  bushy  tails ;  and  Ictidomyt^  with 
four  species,  of  very  slender,  weasel-like  form,  with 
short  ears,  lone  but  slender  tails,  and  comparatively 
small  teeth.  The  last  two  subgenera  are  confined  to 
North  America,  while  the  range  of  the  first  is  ex- 
tremely similar  to  that  of  Arctomya^  although  certain 
Bpe(»ea  penetrate  somewhat  farther  south  in  the  New 
World,  and  none  are  found  ao  far  west  in  Europe. 
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MABNE. 


Ptofeaaor  Blastua  givei  the  following  details  of  the 
habttfl  of  the  oommon  European  Boualik  {S.  c^iUus,  L.). 

It  Utm  1&  dry  tr«0l«M  plaint,  e^ecially  on  a  sandy  or 
dayey  aoU,  and  is  nevor  foaad  either  In  forests  or  on 
iwampy  groond.  It  forma  burrowBi  often  6  or  8  feetdeep,  in 
vrtiieh  fiwd  ia  stored  up  and  the  winter  sleep  takes  place. 
Eieh  barrow  baa  but  ono  entrance,  which  is  uoood  ap  when 
winter  approacbea, — asecond  hole,  however,  being  previous- 
J  formed  from  the  rieeping>p1ace  to  just  below  the  surface 
of  the  ground.  This  seooad  hole  is  opened  Che  next  year,  and 
mod  as  the  ordinary  entrance,  so  that  the  number  of  closed 
np  holes  round  ■  bnixow  giTeaaniudlcation  of  tbe  length  of 
time  that  it  hwbeen  occupied.  Sousliks  ordinarily  feed  on 
loots,  seeds,  berries,  etc,  but  occasionally  also  on  animal 
food,  preying  readuy  on  eggs,  small  birds,  and  mice,  the 
remains  of  these  latter  being  often  fonnd  in  their  burrows. 
They  bring  forth  in  the  spring  from  fonr  to  eight  young 
ones,  whid^.  if  taken  early,  may  be  easily  tamed.  Th  ey  are 
often  oaten  or  the  peaaaats,  the  inhabitants  of  the  Bussian 
steles  eonsioeriiig  tludr  flesh  an  ai^edal  ddicai?.  (O.  T.} 

MABNEl,  a  departmeot  of  the  northeast  of  Fr&noe, 
made  up  mm  Ofaampagne-PoaiUeoBe,  lldmoia,  Per- 
thois,  Vallage,  an<i  La  Bne-Champenoise,  dis^cts 
fonnerly  belonging  to  Champagne.  Ite  chief  town, 
Ch&lons-Bur-Marne  is  92  milea  in  a  direct  line  east  oi 
Paris.  Bounded  on  the  W.  by  Seine-et-Marne  and 
Aisne,  on  the  N.  by  Ardennes,  on  the  £.  by  Mease,  on 
the  S.  by  Haute-Mame  and  Aube,  it  is  situated  be- 
tween 48°  Sr  and  49°  26"  N.  lat.,  and  3°  25^ and  5°£. 
long.  It  greatest  length  from  northeast  to  southwest  is 
73  miles  and  the  area  3150  square  miles.  About  one- 
half  of  this  oonnsts  of  Champagne-PouiUense,  a  mo- 
notonous and  barren  plain  covering  a  bed  of  <^alk  1 300 
feet  in  tfaicknesB.  On  the  west  aod  on  the  east  it  is 
oommanded  two  ranges  of  hills.  Hie  highest  jpoint 
ii>  the  departmeat  (920  feet)  is  in  the  hilTdistnct  of 
Rh^ms,  midi  rises  to  the  southwest  of  the  town  of 
the  same  name,  between  the  Yesle  and  the  Mamo. 
The  lowest  levd  (164  feet)^  where  the  Aisne  leaves 
the  department,  is  not  far  distant  To  the  south  of 
the  Mame  the  hills  of  Rbeima  are  continued  by  the 
heights  of  La  Brie  (700  to  800  feet).  All  these  belong 
geoutgically  to  the  basin  of  Paris.  They  slope  gently 
towaras  the  west,  but  command  the  plain  of  Gham- 
pagDe-Pouillense  ova  steep  descent  on  the  east  On 
thefurtherudeof  we  plain  are  the  heights  bfAi^nne 
(860  feet),  formed  of  beds  of  the  Lower  Chalk,  and 
coT4»edl^  forests  i  they  unite  the  calcareous  formations 
of  the  Langres  to  the  schists  of  Ardennes,  and  a  con- 
tinuation of  them  stretches  southward  into  Perthois  and 
the  marshy  Bocage.  The  department  belongs  entirely 
to  the  Seine  basin,  but  of  that  river  there  are  only  13 
miles,  in  the  southwest  ;  it  there  receives  the  Aube, 
which  has  10  miles  within  the  department  The  prin- 
cipal river  is  the  Mame,  whtdi  runs  through  the  de- 
partment for  105  miles  in  a  great  sweep  concave  ta  the 
southwest  passing  Vitrj^-le-Franfois,  Ch^onst  £per- 
nay,  and  Dwmans.  In  its  ooarse  tJiroogh  the  depart- 
meak  it  falls  from  410  to  213  feet  The  prindpal 
tributaries  are  the  Saulz  (whic^  receives  the  Omam) 
on  the  rifffat,  and  on  the  left  the  Blaise,  which  waters 
Vas^,  the  Somme  Sonde,  and  the  Surmelin  (with  its 
tributary  the  Dhuis),  whence  Paris  issnpplied;  beudes 
(he  Petit  Morin  and  the  Grand  Morin.  Of  the  hist 
three  only  the  upper  courses  lie  within  the  department. 
The  Aisne  enters  the  department  at  a  point  12  miles 
from  its  source,  and  traverses  it  for  35  miles,  watering 
Ste.  Menehould.  Two  of  its  affluents  on  the  left,  the 
Suippe  and  the  Vcsle,  on  which  stands  Rheims,  have 
a  longer  course  from  southeast  to  northwest  across 
the  department. 

Kame  has  the  climate  of  the  region  of  the  Seine ;  the  an- 
nual mean  temperature  Is  50"  Fahr.,  the  rainfoll  about  24 
inches.  Of  the  total  area  about  three-fourths  oomists  of 
aiable  land,  and  a  sixth  Is  under  forest,  whilst  a  twenty- 
fifth  is  meadow  land.  Vineyards  cover  63.7  square  milos. 
The  department  is  largely  stocked  with  sheep  (536,000,  of 
which  133,000  are  a  mixed  merino  breed,  wbosewool  Isiised 
Inthe  mannfkcture  of  merinooa,  flannels^  and  eadimeres). 
CUUearoHtimated  to  number  SSpSSO;  hones  53,000;  pigs,! 


0^000;  goats,  6000;  and  aasea,  6000;  these  last  are  nsed  in 
the  narrow  pathways  which  intersect  the  vineyards.  AbeoS 
600,000  lb  of  honey  and  240,000  lb  of  wax  are  produced. 
The  vineyards,  though  not  of  great  extent,  are  of  high  ndos 
from  the  qoality  of  their  products.  The  manufacture  of  the 
sparkling  wines  of  Champt^pie  Is  an  important  indnat^,(tf 
which  Epemay,  Rheims,  and  Ch&Iooa  an  the  chief  esntras. 
The  yearly  aapintatioB  la  about  20^000^  botdes,  at  the 
average  vMoe  of  half  a  iruwu  a  bottie.  Osreab  are  growa  to 
exceas  of  the  local  consumption.  Com,  hay,  rye,  buley,  po* 
tatoes,  and  beetroot  are  the  chief  cropa.  Sevenl  oommnnes 
supply  tix%  more  valuable  vegetables.  In  1681  the  prod  nee 
of  wine  was  more  than  Hi  million  gallons.  Hie  principal 
orcliaid  troita  are  the  spide,  plum,  and  cherry.  Fine  woods 
are  largely  planted  in  Champagne-Ponilleuso.  Tbn  de* 
partment  produces  iron  ore,  phosphate  of  lime,  quantities 
of  turf,  and  excellent  millstones  and  stone  for  bauding. 

The  chief  Industry  Is  that  In  wool,  which  has  bran^t  to- 
gether, in  the  neighborhood  oi  Bhetma,  estabHshments  for 
spinning,  carding,  dyeing,  and  weaving.  The  materials 
wrought  are  flannels,  merinoes,  tartans,  shawls,  rajpa,  aod 
Cuu7  artlolea.  In  1879  the  aggiegate  I«agtb  of  the  vari- 
ous ^ffll  meaaored  at  Bheims  was  12,186  mUea.  Tbisboal- 
neas  alone  occupies  30,000  operatives  in  tiie  department, 
and  piodacea  annually  nearly  800,000  pieces,  valued  at£18^- 
000,000.  UosieiT  In  woollen  employs  «eO  looms,  and  in  cot- 
ton 1800.  Kane  contains  blaat*fUmsoes,  iron,  copper,  and 
bell  foundries  and  mann&otoriea  of  agrienltnral  imple- 
ments. Besldea  theae  there  are  tanyinds,  cnrrying  amf^ 
leather-dreasing  establishments,  and  glassworks,  which, 
with  sngar-woKS  and  breweries,  complete  the  list  of  thf 
moat  Important  IndnsMes.  Biscuits  and  gingerbread  are 
a  specialty  nf  Bheims.  The  chief  imports  are  wool,  eoal, 
and  colonial  wves ;  the  exports  are  wine,  grain,  live  atod, 
stone,  whiting,  pit-props,  and  woollen  stoA.  Tiao^ort  is 
supplied  by  the  river  Hame  and  tbe  canal  ooanetAing  it 
with  the  Rhine  and  with  tbe  Alsne^  uid  by  30O  miles  of 
railway.  Tbe  pi^tUation  In  1881  was  4StlflX7,  an  Increase 
of  116,371  since  1801.  Them  ara  five  arrondlssement*— 
those  of  CSiAlons  (the  chef-Uen),  Epemay,  Rheinu,  Ste.  Ue- 
nehonld,  aikd  Vitry-le-Frsn^ois.  The  depsitment  belongs 
partly  to  the  azehbishopric  of  Bheims  and  partly  to  the  sea 
of  ChUuia.  Ghiltma  is  the  headquattew  m  tbe  axmj 
corps :  to  the  north  of  the  town  Is  the  great  camp  derotaid 
to  military  exercises. 

BfARNE,  Haute-,  a  department  of  eastern  Prance, 
made  up  for  the  mwt  part  of  districts  belonging  to  the 
former  province  of  Champagne  (Bassigny,  Perthois, 
Yallage),  with  smaller  portions  oi  Lorraine  and  Bur^ 
gondy,  and  some  fragments  of  Franche-Comt^  It  Hea 
Eetween47''3&'and48°40'N.  lat,  and  between  4"  4(K 
and  5''65''''.R  long.,  the  capital,  Chaumont,  hang  138 
miles  eastsoutheast  from  Paris  in  a  direct  line,  and  it  ii 
boun^  on  the  N.  E.  by  Meuse,  on  the  east  by  Vosgea, 
on  the  S.  £.  by  Haute-Sa£ne,  and  on  the  S.  and  S.  W. 
bv  C6te  d'Or,  on  the  W.  by  Aube,  and  on  the  N.  W.  by 
Mame.  The  extreme  length  from  north-northwest  to 
south-southeast  is  81  miles,  and  the  area  2402  square 
miles.  Its  greatest  elevation  (1693  feet)  is  in  the  pla- 
teau of  LaJigres,  between  the  sources  of  the  Mame  and 
those  of  the  Aube ;  the  watershed  between  the  basin  of 
the  Rhone  on  the  south  and  those  of  the  Seine  wid 
Meuse  on  the  north,  which  is  formed  by  the  plateau 
Langres  and  the  M(»its  Fadcilles,  has  an  aversga  heuriit 
of  1500  or  1600  feet  The  ooontry  descends  rapidly 
towards  tlie  south,  but  in  veir  gentle  slopes  DotUiwiirda. 
To  the  north  is  Bassigny  C'^paybas,"  as  distingtushed 
from  the  highlands],  a  district  of  country  characterized 
by  monotonous  flats  of  small  fertility,  uid  generally 
under  wood.  The  lowest  level  of  the  department  i& 
360  feet  Hydrographically  Haute-SIame  belong  for 
the  most  part  to  the  oasin  of  the  Seine,  the  remajnda 
to  those  of  the  Rhone  and  the  Meuse.  The  principal 
stream  is  the  Mame,  which  rises  here,  and  has  a  course 
of  75  miles  within  the  department  Among  the  more 
important  affluents  of  the  Mame  are  on  the  right  the 
Rognon,  and  on  the  left  the  Blaise,  one  of  the  riven 
of  France  most  fully  ntilixed  for  the  supply  of  water- 
power.  The  Saulx,  another  tributary  or  the  Mame  on 
the  right,  also  rises  in  Haute-Mame.  Westinird  tbs 
department  is  watered  bv  the  Aube  and  its  tributary 
I  the  Aiyon,  both  of  which  have  their  sooroes  on  the 
I  j^atesn  of  Langres.  The  Meuse  also  rises  in  the  Montn 
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FWuoillAB,  and  has  a  eoune  of  31  miles  within  Haute- 
Marae.  On  tlie  Mediterraiwao  sido  the  department 
amda  to  the  Sadne  the  A^noe,  the  Amance,  the 
Sal(m,  and  the  VingeaDDe.  The  dioiate  ispartJy  that 
oi  the  Seine  mRion,  partly  that  of  the  Voagea,  and 
partly  that  of  the  Aoone ;  the  meui  temperature  is 
61"  F.,  nearly  that  of  Paris ;  tlie  rainfall  is  aUgfatly  be- 
low Uw  avenge  for  Vnaoo, 

Of  tb«  total  area  lather  more  Hum  'raieJialf  U  arable, 
about  a  third  If  noder  wood,  a  twentieth  under  meadow, 
and  a  fwtteth  Is  oecapied  by  Tioeyards.  There  are  39,000 
hOTBM  (exteDBively  bred  in  Btmigaj),  66,000  head  of  cattle, 
170,000  sheep,  ^000  ylgf,  6000  goate,  25,000  beehlvea,  and 
a  large  qoanUty  of  all  kinds  of  ponlbry.  Thongh  not  very 
fertile,  the  soil  Is  well  eulttvatod,  and  in  1978  yielded 
1,271,383  bectoiitita  of  wheat,  144,8^  of  harley,  1,446,421 
•f  oan,  1,177,187  of  potatoes,  besides  m«slin,  rye,  backwbeat, 
dried  lagames,  eolaa,  beefaoot,  and  hemp.  ~  Upwards  of  8 
million  gallmu  of  wine  of  ordinary  quality  were  produced 
in  1^.  The  timber  counts  chiefly  of  oak,  beech,  elm, 
ash,  maple,  birch,  and  aspen  *  the  orchards  proance  cherries, 
apples,  peats,  and  prunes.  The  department  is  very  rich  in 
iron ;  the  annual  ontpnt  of  80(UHM}  tons  is  exceeded  mly 
by  tJiat  of  Slenrtlte-et-lCoselle.  BuDding  and  paving  stones 
are  qnarrled.  The  warm  springs  of  Bourtwnne-les-Baiiu 
are  amonft  the  long«st>known  and  most  frequented  in 
FwKe.  The  leading  indostiy  is  the  metallargical ;  in 
1881  76,000  tons  of  pig  iron  and  ^000  of  wronght  iron 
were  pntdueed.  The  establishments  Include  blast-ramaces, 
foundries,  forges,  plRte-rolling  works,  aud  shops  for  nail- 
making  and  smith  work  of  various  deacriptlons.  St.  Dizler, 
Uie  place  of  largest  population,  is  the  chief  oentre  of  mano- 
ibetnre  and  distribution.  Tho  eotleiy  trade  alone  oocnpks 
6000  petsons  In  the  neighborhood  of  lAogres.  The  depcurt- 
ment  employs  1800  spindles  in  the  wooUen  nannlkctare ; 
glove-muking,  basket-making,  brewing,  tanning,  and  other 
rndostriea  are  also  carried  on.  The  principal  import  Is  coal, 
while  iron,  stone,  wood,  and  cereals  are  exported.  The 
population  in  1876  was  253,943,  making  an  inerease  of 
87,288  since  1801.  There  are  three  arrcmdiaaoments  {Gbaa- 
mont,  Langrea,  and  Vassy),  tlie  capital  being  CSuuunont. 

MAROCCO.   See  Morocco. 

MABONITES  (Syriao,  MSr^n^  ;  Arabic,  3faic6r 
rma),  an  eoulenastical  commnuity,  and  therefure  also, 
aecoruing  to  the  osage  of  the  Christian  East,  a  distinct 
political  or  Bociid  body,  found  mainly  in  or  near  the 
Lebanon,  acknowledging  the  headship  of  the  pope  and 
the  Latin  standard  of  orthodoxy,  but  still  retiuning 
some  peculiar  privilegea,  including  tlie  use  of  a  Sjiiao 
service — which  few  even  of  the  prieeta  now  undeistand 
—and  permission  for  the  inferioT  clergy  to  marry. 
Muronite  writers,  trained  either  at  Roihe  (in  the  Mar- 
onite  o(^^,  founded  by  Oregoiy  XIIL  in  1584)  or 
under  Roman  influenoes,  have  not  nnnatunilly  striven 
to  prore  that  their  diureb  was  always  in  essential  ao- 
oord  with  the  Church  of  Rome  except  in  ritual,  but 
there  is  dear  evidence  that  this  is  incorrect.  Tlie  ear- 
liest leferenceB  to  the  Maronites  (beginning  in  the  8th 
century)  leave  no  doubt  that  tfaey  were  ftiooothclites. 
and  there  is  contemporary  evidence  (William  of  Tyre) 
that  the^  only  abiured  their  heresies  in  1182,  when 
with  their  patriarcn  and  some  bishops  they  joined  the 
Latin  Church.  Kven  in  later  times  it  has  cost  Rome 
much  pains  and  money  to  attach  th^  closely  to  her- 
self and  produce  real  conformity  to  Latin  or  ultimately 
to  Tridentine  orthodoxy.  Hie  origin  of  the  Maronites 
and  tboT  earlier  history  are  obsoore.  The  name  is  no 
donbt  connected  with  the  monastcrjr  of  St.  Maron, 
near  the  source  of  the  Orontes,  one  of  the  chief  monas- 
teries of  Syria  in  the  6th  century:'  the  Maronites 
^emselves  (Asscmani,  Bib.  Or.,  i.  496  tq.)  have  much 
to  tell  of  their  great  patriarch  John  Maron,  or  rather 
John  of  Maron,  who  studied  at  the  convent  of  St. 
Maron,  converted  the  Lebanon  to  orthodoxy,  and  died 
707  A.D.  Much  of  the  history  of.  this  personage  is 
certunly  fabulous.' 

1  The  rnlna  of  this  plaee  are  described  1^  Roblnson.  Bib.  B»- 
tearche*,  111  6S»;  Renon,  PhMcU,  p.  119. 

I  The  J<dtn  of  Maron  known  to  Bar-Hebnaos  (Cftren.  JBsctei.,  I. 
418),  and  placed  In  the  lOtb  century,  was  apparently  aMonophys- 
Ite.  That  Monophrnite  as  well  as  M<«i(ftheUtedoctrtne  was  once 
euirent  am^ng  Oie  uanmiMs  appeanftomvaiiooa  Uilnga  inttidx 
eocleslaatlcal  books,  whlisb  they  now  try  to  explain  away  or  nject 
asinterpohUlons. 


Though  the  Maronite  college  at  Rome  sent  forth 
some  distinguished  scholan — the  gnunmariao  Amfra, 
Qabriel  Sionita,  Abraham  Eoohellenais,  axtd  the  three 
Awemanis — the  Maronite  community  never  took  on 
much  Westeni  culture.  A  simple  warlike  race,  they 
long  muntuned  a  great  measure  of  inteinal  freedom 
nnoer  thnr  native  nolHlity,  only  paying  tribute  to  the 
pasha  of  Tripoli ;  and  for  a  tuM,  when  the  princely 
bouse  of  ShiMb  Idt  Islam  and  beoiune  Maronites,  diey 
greatly  outweighed  the  Druses  in  their  influence  m  the 
LeboDOD.*  Since  the  fall  in  1840,  of  the  Maronite  emfr 
Beshlr,  who  was  only  by  outward  profession  a  Moslem, 
th^  power  has  sunk.  For  their  subsequent  hbtoiy 
see  vol  viL  p.  419,  and  for  statiatioB,  etc,  at  the  pre- 
sent time,  see  Lsbahon. 

The  seat  of  the  Maronite  patriarch  is  at  ^aondbfa 
(C<»nobium):  the  bishoprics  are  Aleppo,  Baalbek, 
Jebeil,  Tripoli,  ^den,  Damascus,  Beinit,  Tyre,  tuui 
Cyprus. 

See  tn  general  LeQnlen,  Ortaw  CkrUtiaum,  Hi.  1-100; 
Nairon,  Dt»igbi/t,  ste.,  JTarsaftansn,  Borne,  1679;  Dandini's 
aoeount  of  tlie  mlssltm  of  1606  in  the  Freneh  traoilatim 

with  B.  Simon's  notes  ( Voyage  du  Mont  X«&an«K,  Paris,  1685) ; 
Sohnurrer,  De  Ea^ena  J£anmUica,  1810-1811;  andBfidigei^ 
article  "  Maroniten  "  in  Herxog's  £eal-E»qia. 

MAROONS.  A  nion  marron  is  d^ned  by  Littr^ 
as  a  fugidve  slave  who  betakes  himself  to  the  woods ; 
a  nmilar  definition  of  etmorron  (apparently  from  emia, 
a  mountain  top)  is  given  in  the  Dietwnary  of  the 
Spanish  Academy.  Tne  old  English  forai  of  the  word 
is  gyrnaron  (see  Hawkins's  Voyage,  sec.  68).  The 
designation  in  modem  English  is  applied  alifoost  as  a 

5 roper  name  to  the  descendants  oi  those  negroes  io 
amuoa  who  at  the  first  Eagli^  occupation  in  the 
17th  century  fied  to  the  mountains.   See  vol  xiii.  p. 

MAROS-VisXRHfiLY,  a  royal  free  town  of 
Huogarv,  and  capital  of  the  Truin^Ivaniatt  county  of 
MaroB-Torda,  is  situated  on  the  Maros  and  on  the 
Hungarian  Eastern  Railway,  50  miles  northeast  of 
Hermannstadt,  in46'>30' N.  lat,  24*'31^  £.  long.  It 
is  the  seat  of  the  "roval  table  court  of  appeal  fw 
the  Transylvanian  circle,  of  royal  and  (uronit  courts 
of  law,  of  a  board  of  works,  ana  of  offices  of  assay  and 
of  the  Government  tobacco  monopoly;  as  also  the 
headquarteis  both  of  the  militia  and  regular  infantry 
for  the  district.  The  town  is  well  built,  partly  upon 
rising  ground,  and  has  a  dtadel  with  barracks,  three 
churches  (one  large  and  hands(»ne),  and  a  colmn  be* 
lonnng  to  the  GaTvinists;  Roman  Catholic  and  Greek 
Orthodox  churches,  religions  houses,  and  schools;  a 
public  libniry  of  80,000  volumes,  with  a  i»cture  gaUeiy 
and  fine  collection  of  minerals ;  a  t^eaUre,  a  hospital, 
and  several  philanthropic  and  industrial  institutes. 
The  trade  is  chiefly  in  timber,  planks,  materials  for 
honse-roofing,  grain,  wine,  tobacco,  and  other  products 
of  the  ncigbboniood.  Both  weekly  and  a])ecial  markets 
are  held.  At  the  end  of  1880  the  population  amounted 
to  12,843  (6265  males,  6578  iemafes),  Magyars  and 
Roumanians  1^  nationality. 

MAROT,  CJiiMENT  (1496-1544),  one  of  the  most 
agreeable  if  not  one  of  the  greatest  poeta  of  Fhuioe, 
and  a  figure  of  alt  but  the  first  importance  in  her  liters 
ary  history,  was  bom  at  Clahors,  the  capital  of  the 
province  of  Qoeroy,  some  time  during  the  winter  of 
the  vear  1496-97.  He  was,  however,  not  a  southern 
by  blood,  at  least  by  his  fittber's  Bid&  That  father, 
Jean  Marot,  whose  more  correct  name  appears  to  have 
been  Mares,  Marais,  or  Marets,  was  a  Norman  of  the 
neighborhood  of  Caen.  He  was  himself  a  poet  of  con- 
siderable merit,  and  held  the  post  of  acripvam  (appa- 
lentlv  uniting  the  duties  of  poet  laureate  and  historio- 
grapher) to  Anne  of  Britanny.  He  had  however,  on 
what  business  or  in  what  capadty  is  not  known,  re- 
sided in  Cahors  for  a  conmderable  dme,  and  was  twioe 
married  there,  his  seomd  wife,  whose  name  is  not 

■  See  Ntebohr,  JMicbcaeir.,  vtd.  IL;  Tolney,  Vbnage;  BoMnso^ 
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knom,  bong  the  mother  of  Clement  The  boy  was 
"lm>aght  into  France" — it  is  his  own  expressioo,  and 
is  not  nanoteworthy  as  showing  the  striot  sense  in 
vhkih  that  term  was  s^l  used  at  the  bMinning  of  die 
lOthoentntT-^n  1506,  and  he  appears  to  hare  heen  edu- 
cated at  the  univeruty  of  Fu-is,  and  to  have  then  begun 
the  studv  of  the  law.  Bat,  whereas  most  other  poets 
have  bad  to  oultirate  poetry  against  their  father's  will, 
Jean  Marot  took  great  pains  to  instruct  his  son  in  the 
fashionable  forms  of  versetnaking,  which  indeed  re- 
quired not  a  little  instruction.  It  was  the  palmy  time 
of  the  rA^tongwurs,  poets  who  combined  stilted  and 
pedantic  language  with  an  obstinate  adherence  to  the 
allegoncal  manner  of  the  15th  century  and  to  the  most 
complicated  amd  artificial  forms  of  the  BaUade  and  the 
Rondemi.  Clement  himself  practised  with  diligence 
this  poetry  (which  he  was  to  do  more  than  any  other  man 
to  overthrow),  and  he  has  leffc  panegyrics  of  its  cory- 
phaeus Guillaume  Cretin,  the  unfortunate  suggester 
of  the  Baminagrobis  of  Babelais.  Nor  did  he  long 
oonUnue  even  a  nominal  devotion  to  law.  He  became 
page  to  a  certain  Messire  de  Neuville,  and  this  opened 
to  him  the  road  of  court  life.  Besides  Uiis.  his  father's 
interest  must  have  been  not  incoasideraole,  and  the 
house  of  Valoia  which  was  about  to  hold  the  throne 
of  France  for  the  greater  part  of  a  century,  was  devoted 
to  letters.  As  early  as  1514,  before  the  accession  of 
Francis  I.,  Client  presented  to  him  his  Judgment  of 
Miitot,  and  shortly  aflmrards  he  was  either  styled  or 
styled  himself /oefaur  (poet)  de  la  reine  to  Queen  Claude. 
In  1519  he  was  attadied  tothesoite  of  Marguerite  d'An- 
ffOulSme,  the  king's  sister,  who  was  for  many  yean  to  be 
the  muttstay  not  only  of  him  but  of  almost  all  I^iendi 
men  of  letters.  In  1524  he  drew  95  livres  aiknoally 
from  her  as  a  pension,  and  he  had  a  post  in  the  house- 
hold of  her  husband  the  Duo  d' Alen<;on.  It  is  certun 
that  Marot,  like  most  of  Marguerite's  literary  court, 
and  perhaps  more  than  most  of  them,  was  greatly  at- 
tracted by  ner  gratsous  ways,  her  unfailing  Kindness, 
and  her  admirable  intellectual  aooomplisbments,  but 
-there  is  not  the  slightest  ground  for  thinking  that  his 
attachment  was  other  than  platonic.  lodeedthe  most 
famous  passage  of  his  poems  which  relates  to  the  fixture 
queen,  in  which  he  describes  her  "  sweet  refusal  with 
a  sw8^«r  smilej"  is  tolerably  deeiuve  o&thepoiDt.  It 
is,  however,  evident  that  at  this  time  either  sentiment 
or  matured  critical  judgment  effected  a  great  change 
in  his  style,  a  change  which  was  wholljr  for  the  better. 
At  the  same  time  he  celebrates  a  certain  Diane,  whom 
it  has  hem  sought  to  identify  with  Diane  de  Poitiers. 
There  is  nothing  to  support  this  idea  and  much  against 
itj  for  it  was  an  almost  invariable  habit  of  the  poets 
of  the  16th  century,  when  the  mistresses  whom  they 
celebrated  were  flesh  and  blood  at  all  (which  was  not 
always  the  case),  to  celebrate  them  under  p8eudon;^s. 
In  the  same  year  1524,  Marot  accompanied  Francis  on 
his  disattrous  Italian  campaign.  Ho  was  wounded 
and  taken  at  F^vu,  but  soon  released,  and  he  was 
bade  anin  at  :^ris  by  the  beginning  of  1525.  His 
luck  bod,  however,  turned.  Maiguerite  for  intellectual 
reasons,  and  her  brother  for  political,  had  hitberto 
favored  the  double  movement  of  Au/klUrung,  partly 
humanist,  partly  Reforming,  which  distinguished  the 
beginning  of  the  century.  Formidable  opposition  to 
both  forma  of  innovation,  however,  now  began  to  be 
manifested,  and  Marot,  who  was  at  no  time  particularly 
prudent,  was  arrested  on  a  charge  of  heresy  and  lodged 
in  the  (jhatclet,  February,  1526.  But  this  was  only  a 
foretaste  of  the  coming  trouble,  and  a  friendly  prelate, 
acting  for  Maiguerite|  exuicated  him  from  his  durance 
before  Easter.  The  impiiscmment  rave  him  occasion 
to  write  a  vigorous  poem  on  it  entitled  En/er,  which 
was  aflerwaras  imitated  by  his  luckless  friend  Dolet. 
His  father  died  about  this  Ume,  and  Marot  seema  to 
have  been  appointed  to  the  place  which  Jean  had 
latterly  eigoyed,  that  of  valet  de  chambre  to  the  kin^. 
He  was  ceitBdnly  a  member  of  the  rwal  household  m 
1528,  with  a  stipend  of  250  livres,  beudea  whinb  he 


had  inhfflited  property  in  Qnerciy.  In  1530,  probaU^, 
he  married.  Next  j^ear  he  was  again  in  trouble 
heresy,  md  was  again  rescued;  wis  time  the  kins 
and  queen  of  Navane  seem  to  have  bailed  him  them* 
selves.  In  1532  he  puMisbed,  under  the  title  of  Ado- 
letemee  CUmmtine,  a  title  the  oharacteiistio  giaoe  of 
which  excuses  its  slight  savor  of  affectation,  uie  first 

Erinted  collection  of  his  works,  which  was  vecf^pu- 
iT,  and  was  frequently  reprinted  with  additionB. 
Dolet's  edition  of  1538  is  believed  to  be  the  most 
authoritative.  Unfortunately,  however,  the  poet's 
enemies  were  by  no  means  diacoura^  by  their  pre- 
vious ill  success,  and  the  political  situation  was  veiy 
unfavorable  to  the  Reformiug  party.  In  1535  Marot 
was  again  summoned  to  appe^  on  the  charge  of  heresy, 
and  this  time  he  was  advisiod  or  thought  it  best  to  fly. 
He  passed  through  B^m,  and  then  made  his  wi^  to 
Sen^  of  Ferrara,  a  supporter  of  the  French  Reform- 
ers as  steadfast  as  her  aunt  Marguerite,  and  even  more 
efficacious,  because  her  dominions  were  out  of  France. 
At  Ferrara  he  wrote  a  good  deal,  his  work  there  inclu- 
ding his  celebrated  Blasons  (a  descriptive  poem,  im- 
proved npon  mediseval  models),  which  set  all  the  verse 
writers  of  France  imitating  them.  But  the  duchess 
Ren^  was  not  able  to  persuade  her  husband,  Eroole 
d'Este^  share  her  views,  and  Marot  had  to  quit  the 
city.  He  then  went  to  Venice,  but  before  v^  long 
obtained  permission  to  return  to  France.  Francis 
himself,  though  a  fickle  and  unsafe  patfon,  was  at- 
tached to  him,  and  in  1539  gave  him  a  house  and 
grounds  in  the  suburbs.  It  was  at  this  lime  that  his 
nmouB  tiAislations  of  ih&  Bnlms  appeared.  The 
merit  of  Uiese  has  been  sometimes  denied,  owing  ap- 
parently to  the  absurd  partiality  which  seems  in  the 
case  of  some  initios  to  make  it  impossible  for  Uie  reader 
to  appreciate  the  manner  of  a  work  to  the  matter  of 
which  he  is  opposed  on  political  or  religious  ^unds. 
It  is,  however,  considerable,  and  the  powerful  influence 
which  the  book  exercised  on  contemporaries  is  not 
denied  by  any  one.  The  great  persons  of  the  court 
chose  different  piecra,  each  as  nis  or  her  favorite. 
They  were  sun|[  in  court  and  dty,  and  they  are  atid. 
with  exaggeration  doubtless,  but  still  with  a  bsus  of 
truth,  to  nave  doae  more  than  anything  else  to  advance 
the  cause  of  the  Refbimaiion  in  Franoe.  Indeed  the 
venuumlar  iwose  translations  of  the  Scriptures  were  in 
that  oooDtiy  of  little  merit  or  power,  and  the  form  of 
poetry  was  still  preHBrred  to  proee,  evcm  for  the  most 
moongiiioiis  suljteots.  At  tlie  same  time  Marot  en- 
mg^^iu  a  cunous  literary  quarrel  characteristic  of 
the  time,  with  a  bad  poet  named  Sagon.  Half  the 
verse  writers  of  France  ranged  themselves  among  the 
Marotiques  or  the  Sagontiques,  and  a  great  deal  of  vezsi- 
fiol  abusewas  exchanged.  The  victory,  as  far  as  wit  was 
concerned,  naturally  rested  with  Marot,  but  his  bio- 
graphers are  probably  not  fandful  in  supposing  that  a 
c^lain  amount  of  odium  was  created  against  nim  Igr 
the  squabble,  and  tliat,  as  in  Dolet's  case,  lus  snbsfr* 
quent  misfortunes  were  not  altogeUier  unconnected 
witii  a  too  little  governed  tongue  and  pen.  Although 
on  his  last  return  into  France  ne  had  formally  abjured 
his  errors,  the  publication  of  the  Psahus  gave  the  Sor- 
bonne  a  handle,  and  the  book  was  condemned  by  that 
body.  In  1543  it  was  evident  that  he  could  not  rely 
on  the  protection  of  Francis,  who  was  probably  too 
selfish  in  any  case  to  have  given  him  inconvenient  help, 
and  who,  like  many  of  his  family,  was  disposed  to 
compound  with  the  ohuroh  for  a  libertine  life  by  cere- 
monial devotion  and  by  sacrifidng  heretics  liberally. 
Marot  accordingly  fled  to  Geneva ;  but  the  staia  were 
now  decidedly  anuust  him.  He  had,  Uke  most  of  nil 
friends,  been  at  least  as  much  of  a  freethinker  as  <^  a 
Prot«etant,  and,  notwithstanding  the  immense  service 
he  had  done  to  the  cause  by  the  publication  of  his 
Psalma,  this  was  fatal  to  his  reputation  in  the  austere 
city  of  Calvin.  He  had  agun  to  fly,  and  made  nis 
way  into  Piedmont,  where  he  seems  to  have  enjoyed  a 
sort  of  left-handed  protection  ftom  F^rancis,  who  theo 
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held  it.  But  the  harassing  effect  of  tbese  oonstant 
pctseoutiuus,  uuuted  very  likely  by  the  careless  liring 
which  vaa  but  too  common  at  the  time,  proved  too 
much  for  him,  and  he  died  at  Tmin  in  the  autumn  of 
1644,  aged  bu^ly  &rty-eight 

In  character  Marot  Beeina  to  have  been  a  typleal  Frene^- 
■utn  of  the  old  stamp,  eheerfbl,  good  hamored,and  amiable 
enonshj  bat  iwobablynot  very  much  diqiosed  to  elaborately 
moraJ  lifeand  conrenution or toMriom  refleotioti.  He  has 
aometimea  been  charged,  thongh  on  no  very  definite  groonda, 
with  a  want  of  independenceof  obaiaoter,  and  faia  attitude 
towarda  his  pafcrona  was  oertaioly  not  that  of  almost 
haughty  equality  whieh  Bonaard  brought  in;  but  It  la  foir 
to  remember  that  Kaiot  belonged  almost  as  much  to  the 
Middle  Ages  as  to  the  Beoaiwanoe,  and  that  in  the  Middle 
Ages  men  of  letters  naturally  attiwshed  themselvee  aa  de- 
pendants to  the  great.  Such  eoaoty  knowledge  aa  we  have 
of  his  relations  with  hie  equals  is  favorable  to  Him.  He 
certainly  atone  time  quarrelled  with  Dolet,  or  at  least  wrote 
avlolent  epigram  againsthim,  forwhicb  there  la  no  known 
oanse.  But,  as  Dolet  quarrelled  with  almost  every  fHend 
he  ever  had,  and  in  two  or  three  eases  played  them  the 
ababbieat  of  tricks,  the  pmsamptiaa  not  against  Mu«t 
in  this  matter.  Whatever  may  have  been  Marof  s  personal 
weaknesses,  his  importuioe  in  the  histoir  of  French  liter- 
ature is  vary  great,  and^lt  is  wont  nowadajs  to  be  rather 
onder^  than  over' valued.  Cknning  immediatol7  before  a 
great  literary  reform— that  of  the  Pl^iade— Maaot  suffered 
the  dxawbaeu  of  his  position;  he  was  both  eclipsed  and 
decried  by  the  partakers  in  that  reform.  In  the  reaction 
against  the  Pl£utde  hereoovered  honor;  but  its  restoration 
to  virtoal  fitvor,  a  perfectly  just  restoration,  has  again  un- 
justly depressed  him.  Tet  Marot  is  In  no  sense  oneof  those 
writus  of  transition  who  are  rightly  obscured  by  those 
who  eome  after  them.  He  himself  waa  a  reformer,  and  a 
reformer  on  perfectly  independent  lines,  besides  which  it 
may  be  said  that  he  carried  his  own  reform  as  fiir  as  It 
wonld  go.  It  has  been  said  tbat  his  early  vrork  vras  couched 
in  the  rMoriqueiir  style,  the  distinguishing  chantoteristics 
«f  which  are  elaborate  metre  uid  rhyme,  allegorie  matter, 
and  pedantio  language.  In  his  second  stage  he  entirely 
emancipated  himself  from  this,  and  became  one  of  the 
easiest^  least  affected,  and  mpet  veniaonlar  poets  of  France. 
In  these  points  indeed  he  has,  with  the  exception  of  La 
Fmtaine,  no  rival,  and  the  lighter  verse  irrlteis  ever  slnoe 
liave  taken  one  or  the  other  or  both  as  model.  In  his  third 
period  he  lost  a  little  of  tb^  flowing  grace  and  ease,  but 
acqniied  something  in  statwlness,  while  he  certainly  lost 
nothing  in  wit.  It  is  beyond  question  that  Marot  is  the 
Aist  poet  who  strikee  readers  of  French  as  being  distinct- 
ively modem.  He  is  not  so  gn*t  a  poet  aa  Villon  nor  as 
some  of  his  sneoeasors  of  the  Pl^iade,  but  he  is  much  lees 
wttiqnated  than  the  flist  (whose  works,  as  well  as  the  JSomok 

fat  Som,  it  may  be  well  to  mention  that  he  edited)  and 
not  so  elaborately  artificial  as  the  second.  Indeed,  if  there 
be  a  &alt  to  find  with  Marot,  it  Is  undoubtedly  that  in  his 
gallant  and  sQocessfnl  effort  to  break  up,  Bapple,and  liquet 
the  stiff  forms  and  stiffer  language  of  the  15th  oento^,  be 
made  his  poetry  almost  too  Tomacnlar  and  pedestrian.  In 
bis  hands,  and  while  the  tti/U  Marotiqua  was  supreme, 
f^tenefa  poetry  ran  some  risk  of  finding  itself  unequal  to 
anything  but  gracefhl  vsr*  d»  aoeitU.  But  It  is  only  £alr  to 
nnsember  that  for  a  oentory  and  moxe  Its  beet  achieve' 
moits,  with  rare  exoc^ithHis,  bad  been  versdssiwiM  which 
were  not  gracefhl. 

There  Is  a  tstt  cheap,  handsome,  and  nseftal  edition  of  If  arot 
.1>rJannetandHMcault,4voU.,FarIa,l8T3;  but U. Georges OuiF- 
mj  la  alowlT  piodndng  a  eostly  and  splendid  work,  coDtaintng 
a  TBst  quanUty  of  nnpobllshed  matter,  wblch  will  undoubtedly 
be  the  standard.  This  work  eontidns  much  Uographleal  detail 
which,  however,  aa  befng  still  iaoonplels,  Is  not  available  to 
aodliy  Ibimer  aoeooms.  (0.  ba.) 

MABQUESAS  ISLANDS,  or  HendaRa  Islands 
(French.  La  MarquiKs),  an  archipelago  of  twelve 
islands  lying  been  7"  6CK  and  10°  SS'^S.  lat,  and  138° 
30'  and  140*^50'  W.  long.  They  extend  over  200  miles 
£rom  S.E.  to  N.W.,  andhaveatotal  areaof  489  square 
miles.  The  lower  or  true  Marqnesaa  group  consists  of 
the  islands  F&tonhiva  or  Magdalena,  Motane  or  San 
Pedro,  Tahouata  or  Sta.  Christina,  and  Hivaoa  or  Do- 
minica, the  last  with  a  coast-line  of  more  than  60  miles. 
With  these  is  often  included  the  rocky  islet  of  Feto- 
faoogo  or  Hood's,  lying  in  mid-channel  to  Uie  north  of 
Hiraoft.  The  northwesteni  or  Washington  groop  is 
formed  of  seven  island^  the  firar  Unnst  buiu'  Roa- 
Puna  OT  Adams,  Houanouna  or  Washington,  Nouka- 
hiva  or  Maxohund  (70  iniki  m  dnHimfibenoe},  and 


Hiaoo.  Along  the  centre  of  eadi  idand  Is  a  ridge  of 
moontaioB,  sometimes  attaining  an  altitade  of  3500 
feet,  whence  rugged  spurs  forming  deep  valleys  stretcK 
towards  the  sea.  The  volcanic  origin  of  the  whole 
archipelago  is  proved  by  the  principu  rocks  being  of 
basalt,  trachyte,  and  lava.  Except  on  a  few  barren 
peaks  the  islands  are  clothed  with  verdure,  and  in  the 
valleys,  which  are  well  watered  with  streams  and 
brooks,  the  v^etatson  is  luxuriant  The  flora  includes 
ovwfour  hundred  known  8pecies,many  of  them  identi- 
cat  with  t^ose  belonging  to  the  Bocicty  Islands.  Th» 
vegetable  products  comprise  bananas,  bread-fruit, 
yams,  plantains,  wild  ootton,  bamboos^  sugar-cane, 
ooooa-nnt  and  dwarf  palms,  and  several  kinds  of  timber 
treesL  The  land  fauna  is,  however,  very  poor:  there 
are  few  mammals  with  the  exception  of  dogs,  rats,  and 
pigs;  and  amphibia  and  inaecits  are  also  generally 
scarce.  Of  twenty  species  of  birds  more  than  half 
belong  to  the  sea,  where  ammal  life  is  as  abundant  as 
at  othw  subtropical  Polvnesian  grou[M. 

The  dimate  of  the  Maniuesas,  ^though  hot  and 
hmnid,  is  not  onhealUiy.  Inuring  the  greater  part  of 
the  year  moderate  easteily  txadft-winds  prevail,  and  at 
the  larger  islands  there  are  often  both  land  and  sea 
breezes;  the  nuny  season,  aoconq)anied  by  variatde 
winds,  sets  in  at  uie  end  of  November,  and  lasts  for 
about  nx  months.  During  this  period  Uie  thomometer 
varies  from  84"  to  91°  F.;  m  the  diy  seaaon  its  average 
range  is  from  77°  to  86°. 

The  inhabitaobi,  a  native  Folynerian  race,  have  in 
manv  respects  a  great  affinity  to  the  Tahitians,  but 
excel  Uiem  in  symmetry  of  form.  They  live  chiefly  on 
bread-fruit,  vegetables,  and  fish,  almost  entirely  neglect 
agriculture,  but  rear  hogB  ftnd  fowls  in  great  numbers. 
They  exchange  live  stock,  timber,  vegetal^es,  fruit, 
and  fresh  water  witli  tavden  for  iron  ntennlsJ^eannB, 
gunpowder,  doth,  tobaooo,  and  brandy.  Tb/ey  are 
polite  in  ^eir  intercourse  with  stnngers,  snsceptible 
and  courageous,  but  at  the  same  time  excitable^re- 
TongefuL  addicted  to  stealing,  lasv,  and  immoral.  The 
efforts  or  missionaries,  whether  Protestant  or  Roman 
Catholic,  have  hitherto  proved  of  little  avul  either  in 
converting  them  to  Christianity  or  in  improving  their 
moral  and  social  condition.  At  the  commencement  of 
the  present  century  the  population  exceeded  20,000, 
but  since  tiien  petty  wanare,  infectious  maladies,  and 
various  other  causes  have  greatly  reduced  its  number ; 
and  on  the  31st  of  December,  1876,  it  readied  only 
S7M. 

In  1842  the  Marquesas  ardiipelago  was  formally 
taken  possession  of  for  France  hjr  (Taptain  Du  Petit- 
Thouars ;  and  the  French  still  niuntain  a  nominal  pro- 
tectorate over  the  islands,  with  a  resident  and  a  small 
garrison  at  Noukahiva.  Since  1861,  however,  French 
colonization  has  been  virtually  abandoned. 

The  Hsrqneeas  Islands  were  flist  diseovered  Slst  July, 
1595,  by  Alvaro  Hendafia,  who,  however,  only  knew  of  the 
southeast  group,  to  which  he  gave  the  name  of  Marquesas 
de  llendoia,  in  honor  of  the  viceroy  of  Pern.  Cook,  pur- 
suing the  same  track,  rediscovered  thla  groop,  with  the 
addiBon  of  Fetohouzo,  in  1774.  ^e  nrnthwest  islands 
were  first  sighted  by  Ingraham  the  American  in  1791,  and 
were  subsequently  visited  by  Harchaod  (1791)  and  Hergost 
(1792).  A  more  extensive  investigation  of  the  archipelago 
was  made  by  Kmsenstem  in  1804.  Of  later  navigators  to 
the  Karqneeas  the  most  noteworthy  are  Stewart  (1629), 
Bennett  (183&),and  lyUrville  (1838),  and,  since  thedato  of 
the  French  oocnpation,  Domonlin,  Jouan,  and  ^ve  all 
Jordln. 

See  a  E.  Helnlcke,  2>rs  Asefet  dss  stfOen  OesoM,  Lelpakb 
1675-70;  I)iftlc«w*d«pep.,  ate.,  itss  eel. /ftm^fiff  1877. 

MARdUETRY.   See  Fubkitube. 

MARQUETTE,  a  city  and  port  of  entiy  of  the 
United  States,  and  the  county  seat  of  Marquette 
county,  Miohi^n,  Ues  on  a  bluff  about  25  feet  above 
a  bay  of  L)i^e  Superior,  and  is  a  terminus  of  the  Mar- 
quette, Houghton,  and  Ontonagon,  and  the  Detrmt, 
Madcinae,  and  Marquette  Riulroads.  Though  Uie  popa- 
buoii  of  the  diy  was  only  4690  in  1^  Macquette  is 
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ft  place  of  importuKe  as  the  chief  shipping  port  for  the 
great  iroQ-ore  re^on  of  AVestem  Imchigan  (787,150 
tons  shipped  in  1881.),  and  con  bains  a  Dumber  of  blast 
funuuea,  foundries^  niachiue-BhopB,  and  powder-mills, 
while  at  the  same  time^t  has  a  repatatbn  as  a  lesOTt 
f»  invalids  uad  tonnsta.  A  Roman  Catholio  cathe- 
dral, ooDvent,  and  orphan  asylum  are  among  the  pnb- 

lio  tmildinga.^^  

MABQUETTE,  Jacques,  a  Jesuit  misuonarr  and 
explorer  was  bom  in  1637  at  Laon  in  Fmnoe,  ana  died 
May  18,  1675,  on  the  banku  of  a  small  stream,  now 
known  as  the  Marquette,  which  has  its  mouth  on  the 
eastern  shore  of  Lake  Michigan.  Having  joined  the 
Society  of  Jesus,  he  sailed  for  Canada  in  1666,  spent 
Mghteen  months  in  the  vicinity  of  Three  iUvers, 
founded  the  mission  of  Sault  Sainte  Majie  on  Lake 
fiupraiw  in  1668,  and  followed  the  Hunma  to  Mack- 
inaw in  1671.  It  is  mtunly,  however,  as  Joliet's  com- 
Moion  in  his  voyage  down  the  Mississippi  in  1673 
Uiat  Marquette  holds  a  permanent  poudon  in  the  his- 
tcoy  of  diMOvery  in  Ameiica. 

Hb  oarrativ*,  flnt  pnbllalied  In  Thevenol^i  RmuU  i« 
Vnaiia  (Paris,  1681),  is  printed  along  with  other  docnments 
relatiDK  to  him  in  Shea's  DUoovery  and  .fixplmUton  of  Oie 
llimutppi  VaUty  (Xaw  York,  1852}. 

^  MARQUIS,  or  Marquess,  a  title  and  rank  of 'no- 
bility, the  second  in  the  order  of  the  British  peerage, 
and  therefore  next  to  duke.  The  first  marqais  in 
Eneland  was  Robert  de  Vere.  the  ninth  earl  of  Ox- 
ford, who  by  Rii^ard  II.,  Ist  December,  1385,  was 
created  marquis  of  Dublin.  On  the  13th  of  October 
following  the  patent  of  this  marquisate  was  recalled, 
Robert  de  Vere  then  having  been  raised  to  a  dukedom. 
John  de  Beaufort,  the  second  legitimate  son  of  John  of 
Gaunt,  was  created  to  the  second  marnui8at«  as  mar- 

auis  of  Dorset,  29thSeptaBber,  1397.  From  that  period 
tiis  dignity  appears  to 
have  been  dormant  till 
the  reign  of  Henry  VI., 
when  it  was  revived,  and 
thenoeforward  it  main- 
tained its  place  in  the 
British  peerage.  A  mar-  Marquis'i  Coronet, 
quia  is  "most  honorable,"  and  is  stvled  "my  lord 
marquis."  His  wife,  who  is  also  "most  honorable,"  is  a 
marcnionees,  and  is  styled  "my  lady  marchioness." 
The  coronet  is  a  circlet  of  gold  on  which  rest  four  leaves 
and  as  many  la^e  pearis,  9H  of  them  of  equal  height 
and  connected.  The  cap  and  lining,  if  worn,  are  the 
same  as  in  the  other  coronets.  The  coronet,  which  in 
representations  displays  one  central  le«f  mth  two 
peiarls  and  two  faalf-leavea,  when  without  cap  or  lining, 
IS  shown  in  the  annexed  woodcnt  The  mantle  of  par- 
liament is  scarlet,  and  has  three  and  a  half  donUugs 
of  ermine. 

MARRIAGE,  Law  of.*  Marriage  may  be  de- 
fined here  as  the  act,  ceremony,  or  process  by  which  the 
legal  relationship  of  husband  and  wife  is  constituted. 
In  most  if  not  all  legal  systems  it  takes  the  form  of  a 
contract—the  mutusLl  assent  of  the  parties  being  the 
prominent  and  indispensable  feature  of  the  ceremony. 
Whether  it  is  really  a  contract  or  not,  and  if  so  to  what 
class  of  contracts  it  belongSj  are  questions  yirhx^  have 
been  much  discussed,  but  mto  wmch  it  is  not  neces- 
saiT  to  enter.  While  the  consent  of  parties  is  univer- 
sally deemed  one  of  the  concUtions  of  a  le^al  marriage, 
all  the  incidents  of  the  relationship  constituted  bv  the 
act-  are  absolutely  fixed  by  law.  In  the  United  States 
it  has  been  expressly  decided  that  marriage  is  not  a 
contract  within  the  meaning  of  the  constitutional  law, 
which  prohibits  state  enactments  "impairing  the  obli- 
gation of  contracts."  Mr.  Bishop,  however,  in  his 
very  valuable  book  on  Marriage  ana  DivorcCy  suggests 
that  a  State  law  permitting  the  status  of  marriage  to 
be  created  without  the  consent  of  bodi  parties  would 
not  be  constitutional ;  but  that  is  a  diffioolty  arising 
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ont  of  the  peculiar  relation  of  the  States  to  the  Union. 
The  queDtioii  whether  marriage  is  merely  a  contract  or 
more  than  a  contract,  wh^her  a  purely  avil  or  also  a 
religions  act,  belongs  to  aumilar  oider  of  inquiries. 
The  jurist  has  only  to  deal  with  marriage  in  so  far  as 
it  creates  the  lu^  status  of  hosband  and  wife;  It 
should  be  added  that,  while  marriage  is  eeneially 
spoken  of  by  lawyers  as  a  contract,  its  oompwte  isola- 
UoQ  &om  all  other  oontraots  is  invariaUy  reoognisad. 
Its  t)eculiar  position  may  be  seen  at  onoe  by  compar- 
ing it  with  other  contracts  giving  rise  to  oontinaous 
reiationahips  with  more  or  less  indefinite  obligations, 
like  those  of  landlord  and  tenant,  master  and  ser- 
vant, etc  In  these  the  parties  mav  in  general  make 
their  rights  and  duties  what  they  please,  the  law  only 
intervening  when  they  are  «lent  In  marriage  every 
resulting  nght  and  dutgr  is  fixed  hy_  (he  law.* 

Roman  Zaw.— The  Uiree  primitive  modes  of  mar- 
riage were  coi^farreatio,  coemptio  in  niontmt,  and  unw, 
all  of  which  had  the  effect  of  placing  the  woman  in  the 
"  power  "  {manut)  tiS  hex  husband,  and  on  the  same 
foorintf  as  the  children.  The  first  was  a  leU^ooi  eere- 
mony  before  ten  witnesses,  in  which  an  ox  was  sacri- 
ficed and  a  wheaten  cake  oroken  and  divided  between 
the  spouses  by  the  priest  Coemptio  was  a  convev- 
ance  of  the  woman  by  mandpatio^  and  might  Be 
described  as  a  fictitious  sale  per  ca  et  Ubram,  like  that 
employed  in  emancipatjoo  and  testamentary  disposition 
and  other  processes.  U$>u  was  the  acquisition  of  the 
wife  by  prescripUon,  through  her  uohamting  with  the 
husband  for  one  year  without  having  been  absent  from 
his  house  three  continuous  nights.  But  a  true  mar- 
riage might  be  concluded  without  adopting  any  of 
these  modes,  and  th^  all  fell  into  desuetude  and  with 
them  the  subjection  of  the  wife  to  the  manua.  Hw- 
riage  without  manua  was  contracted  by  the  interohanea 
of  consent,  without  writing  or  formuity  of  any  kind. 
By  some  jurists  it  is  regarded  as  incomplete  until  con- 
summated bv  delivei>'  of  the  woman,  and  is  accordingly 
referred  to  the  class  of  real  contracts.  The  rcetrictions 
as  to  age,  relationship  by  oonsanguinit^  and  affinity, 
previous  marriage,  etc,  were  in  the  main  those  which 
have  continued  to  prerul  in  modem  Europe  with  one 
important  exception.  The  consent  of  Uiepafa)^ntt?ui« 
to  the  marriage  of  the  children  under  his  power  was 
essential. 

In  the  Canon  Zato,  which  is  related  on  the  one 
hand  to  the  civil  law,  on  the  other  to  the  modem 
matrimonial  law  of  Europe,  although  marriage  was 
not  merely  a  contract  but  a  sacrament,  the  validity  of 
marriages  by  consent  was  nevertheless  admitttKl. 
"When  the  natural  and  iMvil  contract  was  formed," 
says  Lord  Stowell,  "it  had  the  full  essence  of  matri- 
mony without  the  intervention  of  a  priest  It  had 
even  in  that  state  the  character  of  a  sacrament,  for  it 
is  a  misa])prehenflaott  to  suppose  that  this  intervention 
was  required  as  a  maUer  of  necessitv  even  for  diat 
purpose  before  the  council  of  Trent"' 

England. — Marriage  may  be  the  sul^eet  of  an  ordi- 
nary contract  on  which  an  action  may  be  brought  by 
either  party.  It  is  not  necessaiy  that  the  promise 
should  be  in  writing,  or  that  an^  particular  time  should 
be  named.^  The  parties  were  rormeriy  inadmissible  as 
witnesses  in  this  action ;  but  they  are  now  competent 
to  ^ive  evidence,  subject  to  the  condition  that  the 
plaintiff  shall  not  recover  ' '  unless  his  or  her  testimony 
shall  be  corroborated  by  some  other  materia!  evidence ' ' 
(32  &  33  Vict  c  68).  The  ordinaiy  defences, 
fraud,  discharge,  minori^,  are  avaOable  in  these 
actions,  and  there  are  abo  speoal  defences  ariung 
from  the  nature  of  the  contract,  such  as  the  bad 
character  of  the  plaintiff,  the  relationship  of  the 
parties  within  the  i>rohilHted  degreee,  et&  Promises 
to  marry  are  not  within  the  meaning  of  *'  agreemott 

■  A  ftiU  collection  of  Juridical  (^dnlonaa  to  tbe  legal  etaanelar 
of  marriage  la  to  be  finiDd  In  Lord  titaat*  BuAimA  md  WIftt 
TOL  L  chap.  IL 

»  Some  lestricUobi  on  marrlue  peculiar  to  the  canoo  law  an 
noticed  at  the  end  of  ihla  artl^ 
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made  in  oonsideratioii  of  mairiage**  in  the  statute  of 
frauds,  which  requires  such  agreenienta  to  be  in  writing 
Contracts  in  reetraint  of  marriage,  t.e.,  whose  oltJcet  10 
to  prevent  a  person  from  marrying  anybody  whatever, 
are  void,  as  are  also  oontraots  undertaking  for  reward 
to  proouTB  a.  marriage  between  two  persons.  These 
latter  are  termed  marriage  brocage  oontracts. 

Any  man  and  woman  are  capable  of  marrying,  sub- 
ject to  certain  disabilities,  some  of  which  are  said  to 
be  canonical  as  having  been  formerly  under  the  cogni- 
nnce  of  the  eoclenaatjcal  courts,  othen  cnviL  The 
eflfeet  of  s  oanomcal  disalnlity  as  such  was  to  make 
the  marriage  not  void  but  voidaUe.  The  niairioge 
must  be  s«t  a«de  by  regular  process,  and  sentence 
pronounced  during  the  lifetime  of  the  parties.  Natu- 
ral inalnlity  at  the  time  of  the  marriage  to  prOCTeate 
children  is  a  canonical  disabilit:^-  So  was  proiimity 
of  relationdiip  within  the  prohibited  degrees^  which 
has  been  made  an  absolute  avoidance  of  marriage  by 
5  &  6  Will.  IV.  a  &4.  A  pre-engagement  to  another 
person  was  at  one  time  recognised  as  a  canonical  dis- 
abiUtjr.  Civil  disabilities  are  (1)  the  fact  that  either 
IMirty  is  already  married  and  has  aspouse  still  living  ;^  (2) 
the  net  that  either  party  is  a  peiennof  unsound  mind ; 
(3)  want  of  full  age,  which  for  this  pnrpose  is  fixed  at 
the  age  of  puberty  as  defined  in  the  Roman  law,  viz., 
fourteen  for  males  and  twelve  for  females  |'  (4)  proxim- 
ity of  relattoDahip  within  the  prohibited  degrees, 
already  alluded  to.  The  statute  which  lawyers  regard 
as  establishing  the  rale  on  this  point  is  the  32  Heniy 
yill.  c.  38  (repealed  in  part  by  3  &  3  Edw.  VI.  c  23, 
in  whole  by  I  a  2  F.  and  M.  cl  8,  but  revived  by  1 
Eliz.  c.  1,  and  so  left  as  under  the  act  of  Edfrard), 
which  enacts  that  "no  prohibition,  God's  law  except, 
shall  trouble  or  impeaot  any  marriage  without  the 
Levitioal  degrees.'*  The  lorlnddett  marriages,  as 
more  partlctuaTiy  spedfied  in  previous  statutes,  are 
those  between  posons  in  the  ascending  and  de- 
scending line  m  vifinitum,  and  those  between  coUater^ 
als  to  the  third  decree  inclusive,  according  to  the 
computation  of  the  aril  law,  which  reckons  from  one 
of  the  persons  related  to  the  common  stock  and  so  down 
to  the  other  peraon.  The  prohibitions  extend  not  only 
to  cmuanguina  (related  by  blood)  but  to  c^na  (re- 
lated by  maniage).  A  man  may  neither  marry  hia 
rister  nor  his  deceased  wife's  sister,  for  both  are  related 
to  him  in  the  second  de^^ ;  nor  his  si&ter's  daughter, 
nor  his  deoeased  wife's  sister's  daughter,  for  faoui  are 
in  the  third  degree:  bat  he  may  many  his  first  coii«n, 
fbrdie  is  in  the  fourth  d^ree.  Conmngiiinn  of 
either  spouse  are  related  by  affinity  to  the  other :  but 
the  eomanffwmti  of  the  one  are  not  necessarily  related 
to  the  emuanffwinei  of  the  ofiher.  Hence  two  brothers 
mav  marry  two  sisters,  or  a  father  and  a  son  a  mother 
and  daughter.  A  husband  is  not  related  to  the  ajSUtes 
of  his  wife,  and  so  a  man  may  many  the  widow  of  his 
deoeased  wife's  brother.  The  rule  as  to  collaterals  in- 
cludes those  related  by  the  half  blood  and  bastards 
(see  Stephen's  Commmiaru*.,  book  iii.  c.  2).  Other 
disatntitjeBDrevioasly  admitted  were  abolished  by  the 
statute  of  Henir.  The  Act  of  fi  ft  6  WiU.  IV.  e.  54 
enw^  that  "  u  marriages  whidi  shall  hereafter  be 
edebrated  between  persons  within  the  prohibited  de- 
grees of  consanguinity  or  affinity  shall  be  absolutely 
ntUl  and  void  to  all  intents  and  purposes  whatsoever. 
ThOT  had  previonsly,  as  already  stated,  been  only 
voidable.  The  Act  at  the  same  time  le^ized  mar- 
riages within  the  prohibited  degrees  of  affinity  (but 
not  consanguinity)  actually  celebrated  before  the  Slat 
August,  1835. 

The  eelebiation  of  marriagea  Ii  now  regulated  wholly  by 
statntmy  legUatlon.    The  most  Important  Aoti  now  In 

1  A  UvoraenMAoM  not  enable  tbapartiw  tomaiiT  nntu  ttli 

■  A  marriage  In  which  either  of  the  parties  to  below  the  tge  of 
conaent  b,  however,  uid  to  be  not  abeolutelr  void ;  If  the  par> 
tlOT  agiee  to  eootlnne  togetber  at  the  ace  of  coiuent  no  new  aur- 
rlitfe  u  nenstmuj,  bat  Mtbar  of  then  laajr  disagree  and  avoid 
OwBkanlaiie. 


force  are  the  4  Geo.  lY,  c.  76  and  the  6  A  7  William  IV.  0. 8S  > 
The  former  reculatea  marriagee  within  the  Church  of  £ng> 
land,  but  waa  intended  (o  be  of  nniversal  application,  Jewt 
and  Qaakers  only  being  excepted  by  section  31.  It  reqnires 
either  the  previona  pnblication  of  banns,  or  a  licence  from 
the  proper  eocleeiastic^  authority.  As  to  banns,  the  mlo 
of  the  mbiic,  M  far  as  not  altered  by  the  statute,  is  required 
to  be  observed.  They  most  be  pabliahed  on  three  succes- 
sive Sundays  ai  moming  service  after  the  second  lesBoa,  in 
the  church  of  the  parish  in  which  the  partioe  dwell ;  the 
bishop  may,  however,  anth<ndze  the  publication  of  banns  in 
apablicidup^  Seven  dnv*  notice  must  be  given  to  the 
clergyman  of  Uie  nunea  of  the  parties,  their  place  of  lUwd^ 
and  the  time  daring  which  they  have  liv^  there.  If 
either  party  Is  under  ago,  the  dissent  of  ths  parents  or 
guardians  expressed  at  the  time  of  publication  of  banns 
renders  soch  pnblication  nnll  and  void.  Licence  in  lien  of 
hanns  may  only  be  granted  by  the  anjhbiabop,  bishoiL  or 
other  anthorlty,  for  the  aolemnisatlon  trf  a  marriage  witnlB 
the  church  of  the  parish  in  which  one  of  the  parties  shall 
have  resided  for  fifteen  days  before.  Before  a  licence  can 
be  granted  an  oath  mnst  be  talcen  as  to  the  fact  of  residence 
aBdtiiatthe  neoeesary  eoiuent  has  been  obtained  in  the 
case  of  persons  under  age.  "nie  father,  or  lawftal  gnardion, 
ormother  if  unmarried,  or  guardian  appointed  bythecourt, 
Is  each  in  order  of  substitution  the  proper  person  to  consent 
to  the  marriage  of  a  minor,  and  the  place  of  any  soch  per- 
uaa  IneapatitiAed  mentally  is  tak^  by  the  lord  ehaneenor. 
The  abienee  of  soch  consent  does  not,  hcnrever,  avoid  a  mar- 
riage onoo  Bolemnnized,  Bat  if  peraons  wilfnllj  intermarry 
(unleaB  by  special  licence)  In  a  place  not  being  a  church  or 
publle  chapel,  or  without  dnepnblleatlon  of  baiins  or  proper 
lieence,  or  b^bre  a  penon  not  in  holy  orders,  the  marriMe 
is  nnll  and  void  to  all  panwsea.  Uorrioge  must  be  om- 
broted  within  three  months -after  banns  or  licence,  and 
between  the  hours  of  eight  and  twelve  in  the  morning. 

For  the  relief  of  the  great  body  of  dissenters  the  Act  6  ft 
7  Will.  IV.  e.  85  was  paned.  It  permits  marrii^:e  to  be 
Bolemniaed  in  two  additional  WBys,— vis.  (1)  by  certificate 
of  the  BUperintendcnt  Tegistnr  of  adistrict  without  lioence, 
and  (2)  by  anch  certificate  with  licence.  In  the  first  case,  no- 
tice most  be  given  to  the  registrar  of  the  district  mr  dlstrieta 
within  whMi  the  parties  have  resMed  for  seven  days  ^e- 
rioOB,  which  notice  is  inscribed  in  a  marriage  notice  book, 
open  to  public  Inspection  at  all  reasonable  times,  and  there- 
after sounded  for  twenty-one  days  ia  some  conspicnoni 
place  in  the  registrar's  office.  The  notice  must  be  accom- 
panied by  a  declaration  as  to  the  absence  of  Impediment^ 
naeeseary  eoiwent,  etc  Any  person  whose  consent  la 
neceesaiytoaneccleeiastleal  licence  may  forbid  the  iasae 
of  a  certificate,  but  in  defoult  of  such  prohibition  the  cor- 
tifloate  will  iasno  at  theend  of  the  twenty-one  days.  The 
marriage  may  th«i  take  plooe  on  any  d»  within  three 
months  of  the  entry  of  notloe,  and  in  one  tt  the  following 
ways:— (1)  in  a  certified  place  of  religions  worship,  regla> 
tered  for  the  solemnisation  of  marriage;  In  that  case  a 
registrar  of  the  district  with  twowitnesaaamoit  be^«sent 
and  the  ceremony  most  include  a  mntoal  dedoratira  of 
assent  by  the  parties  and  a  dlsavowa)  (tf  any  impedimuit ; 
{2j  at  the  superintendent  registrar's  ofllee,  with  the  same 
deelM^tlon,  but  with  no  leligloas  service;  (3)  in  a  church 
according  to  the  nsual  ftorm,  the  consent  of  the  minister 
thereof  having  been  i»evionriy  obtained ;  (4)  aecerdlng  to 
the  asagM  of  Jews  and  Qnaken.  The  plaoe  of  marriage  In 
all  eases  must  have  been  specified  in  the  notice  and  cer- 
tificate. 

In  the  second  case,  when  It  is  desired  to  piooeed  by 
Uoeoee,  notloe  moat  be  glvai  to  the  registiar  of  the  di^ 
trict  in  which  one  of  the  penrans  re^des,  together  with  a 
declaration  that  he  or  she  has  reelded  for  fifteen  days 
therein,  that  there  is  no  impediment,  and  that  the  neoe*. 
sary  oonsents  if  any  have  been  obtained.  The  notloe  la 
not  exhibited  In  the  registrar's  offloe,  and  the  certificate 
mtj  be  obtained  at  the  expiration  of  one  whole  day  after 
entry,  together  with  the  ficenoe.  "So  r^istrar's  lieenee 
can  be  granted  for  a  marriage  in  church  or  according  to 
the  forms  at  the  Church  of  England,— the  eeclesiaencal 
authorities  retaining  their  monopoly  In  that  reenect.  It  Is 
also  provided  that  in  the  case  of  persons  wllniUy  Inter- 
marrying in  a  place  other  than  that  mentioned  in  the 
notice  and  certificate,  or  without  notice  or  certificate,  etc., 
the  marriage  shall  be  null  and  void.  And,  as  under  the 
former  Marriage  Act  of  Gleo.  IV.,  a  valid  marriage  be- 
tween penotts  one  of  whom  is  under  age,  bnoght  about 
by  ftand  vt  fidae  oath,  salOectB  the  offimding  parl7  to  a 
forfUtBre  of  all  pn^erty  that  otharwiae  might  aocnie  to 

■  A  complete  Ibt  of  the  acts  regolatlnc  the  solemnlxatlon  of 
marriage  or  conflrmlng  marriages  which  thiou^  aome  defect 
^ht  be  void  will  be  found  In  nulUmoTtfs  EccUUaattta!  Lam, 
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bbn  from  the  marriage,  a  like  penalty  U  provided  In  lllie 
eum  under  the  later  Act. 

It  will  be  observed  that  the  varioiu  roles  as  to  coosent 
of  parents,  etc.,  to  the  marriage  of  minon  are  regulations 
of  procedure  only.  The  abeenoe  of  the  neoesaary  consent 
is  not  a  disability  invalidating  a  marriage  actually  solem- 
nised. 

The  Act  26  Geo.  II.  c.  33,  commonly  known  as  Lord 
•  Hardwicke's'Act,  which  forbids  the  solemnintiou  of  mar- 
riage witboat  banns  or  licence,  also  enacts  that "  in  no  case 
whatsoever  shall  any  suit  or  proceeding  be  had  in  an^ 
Moleaiastical  court  ia  order  to  oumpei  a  celebration  in  faeu 
«eele>t«,  by  reason  of  any  contract  of  matrimony  whatso- 
erer  whether  jmt  verba  do  prmimiti  or  per  verba  M/tUwro." 
Blackstone  obeervce  that  previous  to  this  Act  "any  con- 
tract made  per  verba  de  pnuenti,  or  in  words  of  the  present 
tense,  and  in  case  of  cohabitation  per  verba  de  fntHro  a\bo, 
was  deemed  valid  marriage  to  many'  pnrpoaee ;  and  the 
parties  might  be  oompolled  in  the  spiritoal  courts  to  cele- 
Drate  it  ta  fyde  eedeeua."  In  his  celebrated  judgment  in 
the  case  of  Dalrymple  v.  Dalrymple,  which  turned  on  the 
effect  of  promisM  exchanged  between  tbo  parties  In  Scot- 
land, Lorcl  Stowell  laid  it  down  "as  the  basis  of  the  canon 
law,  the  known  basis  of  the  matrimonial  law  of  Europe," 
that  "  in  the  irreKular  marriage,  1.0.,  tpimaalia  per  verba  de 
prMoati,  everything  was  presumed  to  be  complete  and  con- 
summated in  Buhstance  but  not  in  ceremony;  and  the 
ceremony  was  eujolned  to  be  undergone  as  a  matter  of 
order.  In  the  ipoiuafia  de  futKro  nothing  was  presumed  to 
be  complete  or  consummated  either  in  substaoco  or  in 
ceremony,  but  if  the  parties  who  had  exchanged  the 
promise  had  carnal  intercourse  with  each  other  the  effect 
was  to  convert  tfae  emmgement  into  an  irregular  mar- 
riage." On  the  other  hand,  in  the  case  of  the  Queen  v. 
Hiilis  In  the  House  of  Lords  on  appeal  from  the  Irish 
Queeu's  Bench,  the  position  of  Lord  Stowell  was  strongly 
criticised.  Ixtrd  Lyndhnrst's  conclusion  was  that "  although 
a  marriage  contracted  per  verbadeprmeenU  was  indissoluble, 
though  it  could  not  be  released  even  by  the  mutn^  oousent 
of  the  parties,  though  either  of  them  might  enforce  it  and 
compel  solemnisation,  though  it  had  the  effect  of  render- 
ing voidable  a  subsequent  marriage  solemnized  in  faeie 
eeeletiis,  even  after  the  colukhitation  and  birth  of  children, 
though  it  was  oonsidered  to  be  of  the  essence  and  sub- 
■tuioeof  matrimony— yet  by  the  law  of  England  it  did 
not  oonfer  thoie  right*  of  property  or  the  more  important 
light  of  legitimacy  consequent  on  a  nuurian  dniy  solem- 
nued  aoooiding  to  the  rites  of  the  church."  The  lords  were 
equally  divided  in  their  deciaioD,  and  the  qne^on  has 
since  been  agitated  not  so  much  with  leftrenoe  to  Eogland, 
where  after  the  Act  of  Oeo.  II.  It'hfld  amerely  historical  in- 
terest, asto  the  colonies  and  the  United  States  (see  below), 
where  the  common  law  of  England  prevails  unless  changed 
by  legislation.  Dr.  Lnshington  in  the  case  of  a  marriage 
in  New  South  Wales  declared  that,  when  there  has  been  a 
"Act of  consent  between  two  parties  to  beoomenion  and 
wife,"  such  is  "snfflcient  marriage  to  enable  me  to  pro- 
nounce when  necessary  a  decree  of  separation,"  In  tbo 
eases  noticed  the  promises  bod  been  exchanged  before 
mlnliten  of  religion  not  technically  "In  holy  orders,"  and 
Uifl  question  has  accordingly  sometimes  been  put  in  the 
fDxm  whether,  aoeording  to  the  common  law,  the  inter- 
ventiui  of  a  clergyman  was  necessary  to  a  valid  marriage. 

Boyal  Marriages  in  England  have  been  aulyect  to  special 
laws.  TbeBt^  UarriueActof  1772(12Geo.ULo.ll), 
pused  In  consequence  of  the  marriages  of  the  dukes  of 
Cnmberland  and  Oloneester,  enacted  that  "no  descendant 
ol  his  late  m^jestr  Qeorge  II.  (oth&r  than  the  issue  of 
Ittinceases  married  or  who  may  marry  into  foreign  families) 
■hall  be  capable  of  oontiscting  matrimony  without  tfae 
inwrioiu  consent  of  his  m^eoty,  his  heln  and  sucoeesors, 
lignlfled  under  the  great  s^.  But  in  case  any  descendant 
of  Oeoige  II.,  being  abovia  twenty-flve  years  old,  shall  por- 
dst  to  contract  a  marriage  disapproved  of  by  his  m^festy, 
such  descendant,  after  giving  twelve  monthr  notice  to  tht 
privy  council,  may  eontmct  such  marriage^  and  the  same 
may  be  duly  solemnised  without  the  consent  of  his  mi^Mty, 
etc.,  and  shall  be  good  except  both  Houses  of  Farlijunent 
■bail  declare  their  disapprobation  thereto." 

Scotland. — ^The  chief  point  of  distinction,  as  com- 
pared with  English  law,  is  the  recogi^ition  of  irregular 
marriageB  above  noticed.  (I)  *'A  bublic  or  regular 
marriage,''  says  Fraaer,  "u  one  celebrated,  after  due 
proclamation  of  banns,  by  a  minister  of  religion ;  and 
It  may  be  celebrated  either  in  a  church  or  in  a  private 
house,  and  on  any  day  of  the  week  at  anv  hour  of  the 
day."  The  ministera  of  the  nationid  church  at  first 
alone  could  perform  the  ceremony ;  but  the  privilef^e 


was  extended  to  Episoopaliana  by  10  Anne  a  7,  and  to 
other  ministers  by  4  &  5  Will.  iV.  a  28.  (2)  A  mar- 
riage may  also  *' De  constituted  by  dedorations  made 
by  the  man  and  tfae  wcnnui  that  theyprBtoitb  do  take 
each  other  for  husband  and  wifb."  These  deoarationa 
"  may  be  emitted  on  any  day  at  any  time  and  without 
tfae  presence  of  witnesses,  and  either  by  writing  or 
orally  or  by  signs,  and  in  any  form  which  is  deariy 
expressive  of  intention.  Such  a  mairiafe  ia  as  ^eet- 
nal  to  all  intents  and  purposes  as  a  puUic  marria^ 
The  children  of  it  would  be  I^igitimate ;  and  the  parties 
to  it  would  have  all  the  rights  in  the  property  of  each 
other,  given  by  the  Uw  of  Scotlaivd  to  husband  uid 
wife.  (3)  A  promise  followed  by  copvJn  does  not. 
according  to  Fiiiser,  constitute  marriage,  unless  foUdwea 
either  by  solemnization  ta  fadz  ecdmce  or  declarator. 
On  the  other  hand,  in  Ixirimer's  Standboclc  it  is  oiged 
that  the  promise  and  copula  are  mere  tokens  of  con- 
sent recognized  by  the  law,  and  that  "  the  date  of  the 
marriage  is  the  date  of  the  copula."  However  this 
may  be,  Lord  Moncreiff 's  opinion  in  the  case  of  Brown 
V.  Bums  is  admitted  on  both  sides  to  be  good  lav,  viz., 
that  declarator  is  essential  to  Uie  constitution  of  a 
marriage  of  this  kind,  so  that,  if  no  such  declarator 
be  brought  in 'the  lifetime  of  both  partly  the  mar- 
riage can  never  be  established  afterwards.  The  coptda 
is  presumed  to  have  reference  to  the  promise,  bat 
evidence  may  be  adduced  to  show  that  euoh  was  not 
the  case. 

By  19  &  20  Vict  e.  96,  it  is  enacted  that  no  irrtff^ar 
marriage  shall  be  valid  in  SootJuid,  unless  one  m  the 
parties  nave  lived  in  Scotland  for  we  twenty-one  days 
next  preceding  the  marriage,  or  has  his  or  her  usual 
residence  there  at  the  time. 

"  Habit  and  repute"  has  sometimes  been  spoken  of 
as  constituting  marriage  in  the  law  of  Scotland,  but  it 
is  more  correctly  described  as  evidence  from  which 
marriage  may  be  inferred.  The  repute  must  be  tfae 
general,  constant,  and  unvarying  belief  of  ftienda  and 
neighbors,  not  merely  tfae  oontroverted  opinion  of  a 
section  of  them.  Tfae  cofaabitation  most  oe  in  Scot- 
land, but  in  one  case  proof  of  oohalntation  in  anodia 
country  was  allowed,  as  tending  to  throw  ligl^  on  the 
nature  of  the  oofaafaitation  in  Sootland. 

The  consent  of  parents  is  not  neoeasaty  to  the  va- 
lidity of  tfae  mamage,  even  of  minors,  but  marriage 
under  tfae  age  of  puberty  witfa  or  witfaout  such  consent 
is  void. 

United  States. — ^The  absence  of  ecclesiastical  courts 
has  suggested  difficulties  as  to  tfae  extent  to  wfaich  tfae 
law  of  htngland  on  this  subject  continued  to  prevail 
after  the  revolution.  Bishop  holds  it  to  be  the  uni- 
versal fact  running  through  all  the  cases  that  eveiy- 
wfaerb  in  the  ooontiy  the  Anguish  derauona  on  mar- 
riage and  divoroe  are  refened  to  wi^  the  same 
apparent  deference  which  is  shown  on  other  snlq'ects 
to  tfae  decisions  of  tfae  English  common  law  and 
equity  tribunals.  Tfae  same  anUior  observes  tfaat  "all 
our  marriage  and  divoroe  laws,  and  of  course  all  our 
statutes  on  the  subject,  in  so  &r  as  they  pertain  to  locali- 
ties embraced  witfain  tfae  limits  of  particular  States, 
are  State  laws  and  State  statutes,  tfae  nationsJ  power 
with  us  not  having  legislative  or  judicial  cognizance 
of  tfae  matter  witfain  those  localities."  Some  of  the 
States  faave  extended  the  ages  below  whicfa  marris^e 
cannot  take  place.  The  oommon  law  of  the  States  is 
assumed  to  be  that  "a  oontract  per  verha^  de  pmmti, 
or  per  verba  de  futmv  cum  copula,  constitatea  a  com- 
plete marriage.  Conditions,  faowever,  may  he  im- 
posed by  the  various  State  legislatures,  and  as  to  these 
the  rule  has  established  itsdf  in  American  jurispru- 
dence that  "a  marriage  good  at  oommon  law  is  good 
notwithstanding  the  existence  of  any  8tatute  on  the 
subject,  unless  the  statute  contains  express  words  of 
nullity."  Thus  in  Pennsylvania,  where  a  statute  pro- 
vided that  all  marriages  "should  be  solouinized  before 
twelve  witnesses,"  marriages  nrt  so  celebrated  were 
nevertheless  held  to  be  good.    En  New  Hampiifaire 


1  [Phil^  Yorke  (1SS0-17M),  lord  obaneellor  (1787)  and  lira  Earl  of  Uardwioke.  was  born  In  Dover  and  died  la  tondoo.— Aa.  n>J 


Digitized  by 


MABBUOK. 


675 


Jnatioee  and  miinBteis  of  Uie  gospel  tan  ftnthorized  to 
wlemnue  mftrriago,  and  all  other  penons  are  forbidden 
to  do  BO  un&er  penalties ;  yet  a  marriage  b;^  oonaent, 
as  at  oommon  lav.  without  iusUce  or  minister,  has 
been  held  valid.  On  the  otoer  hand,  under  a  very 
wmilar  statute  in  Massachusetts,  it  was  held  that 
"parties  could  not  solemnize  their  own  marriage," 
and  ihat  a  marriage  by  mutual  a^reemenU  not  in  ao- 
eoiduoe  witJi  the  atatat^  was  void.  Bishop  regards 
this  as  an  isdated  exception  to  the  general  coarse  of 
the  dedsions.  So  when  State  legislation  reouires  any 
particular  fonn  to  be  used  the  mnt  thereof  only  in- 
Tididates  the  act  if  the  statute  so  ezpieBsly  enacts. 
Many  of  the  State  codes  inflict  penalties  on  ministers 
or  justices  for  celebrating  the  marriage  of  minora  with- 
out the  consent  of  the  parents  or  guardians.  The 
original  law  as  to  prohibited  degrees  has  been  oonsid- 
oabl^  modified  in  the  States.  The  prohibition  of 
mamagewith  a  deceased  wife's  sister  is  said  by  Bishop 
to  be  aU  but  unknown  in  the  United  States,  Virpnia 
apparentiy  being  the  only  one  where  it  is  still  retained. 
ScoM  writers  apply  the  tenn  le^sUttve  marriages  to 
oases  in  which  the  State  by  enactment  confirms  a 
marriage  which  was  void  for  some  defbet  Qnestaons 
sometimes  arise  as  to  whether  such  auu5tments  are 
within  the  constitution  of  the  State. 

JVsiiee.— Artidea  144-226  of  the  Code  Napol^a  neacribe 
the  qaaliflcations  and  conditiona  of  marmge.  The  man 
mnat  b«  eighteen  and  the  wouiaa  flfteen  yean  of  age.  A 
■on  nader  twenty-flTe,  and  a  daughter  under  twen^-one, 
cannot  marry  wlthont  consent  of  the  &ther  and  mother,  or 
of  the  fWher  only  if  they  disagree,  or  of  the  sarrlvoT  if 
one  ha  dead.  If  boUi  are  dead  grandbther  and  grand- 
maOm  take  their  plaoe.  A  man  after  twentr-flve  and  a 
woman  after  tweo^-one  are  fttill  bound  formally  to  ask  the 
oonaent  of  their  parents ;  until  the  ago  of  thirty  and 
fewenty-flve  respectively  this  request  mokt  be  repeated 
twice,  and  after  (he  third  application  parties  are  at  liberty 
to  many  without  such  consent.  Even  after  the  age  of 
thirty,  formal  notice  must  be  served  on  the  parents  or 
grandparents  one  month  before  marriage.  If  nelthor  pa- 
raots  nor  grandparents  be  alive,  parties  under  twenty-one 
reqoliv  the  oonaent  of  the  famUr  council.  These  rules 
ai^ly  to  Datnrol  children  when  afflllated;  those  not  afiUi- 
ated  require  the  consent  of  a  specially  appointod  guardian. 
Marriage  is  prohibited  between  all  ascendants  and  descend- 
ants is  the  direct  line^  and  iMtween  penons  related  by 
marriage  In  tJie  same  line,  between  brother  and  sister, 
between  nnele  and  nieoe,  and  l»rothM^ln-law  and  dstor-ln- 
law. 

Before  soiemDlsatlon  of  marriage,  bannt  are  required  to 
be  published  on  two  distinct  Sundays,  containing  the  names, 
oecnpatlons,  and  domiciles  of  the  parties  and  their  parents. 
The  marriage  eannot  take  place  until  three  days  after  the 
■eoond  publication,  and  if  a  year  is  allowed  to  elapse  fresh 
iMuins  must  be  put  op.  On  the  day  appointed  by  the  par- 
ties,  and  in  the  parish  to  which  one  of  them  belongs,  the 
marriage  Is  celebrated  by  the  civil  officer  or  registrar 
reading  over  to  them  the  various  ueceasary  documenta, 
with  the  chapter  of  the  code  relating  to  husband  and  wife, 
receiving  from  each  a  deolaration  that  they  take  each  other 
for  bnauod  and  wife,  and  drawing  up  the  act  of  marriage. 
All  this  has  to  be  done  In  the  presence  of  four  witnesses. 

Marriages  contracted  abroad  between  French  subjects  or 
between  fyenoh  snttfects  and  foreigners  are  valid  in  France 
if  celebrated  according  to  the  forma  of  the  foreign  law, 
provided  the  French  conditions  as  to  banns  and  consent  of 
parenta  have  been  observed. 

International  Law, — In  the  "oonfllct  of  laws"  on  the  sub- 
ject of  marriage,  It  has  been  well  settled  that  the  I«r  loet 
governs.  If  the  marriage  Is  valid  by  the  law  of  the  coon- 
try  where  It  is  celebrated  it  is  recognised  as  valid  every- 
where; if  invalid  there  it  is  invalid  everywhere.  "This 
rule,"  says  Story,  "has  received  the  most  deliberate  sanc- 
tion of  tiie  English  and  American  courts  and  of  foreign 
Jurists."  The  most  prominent,  If  not  the  only  known  ex* 
oeptions.  Story  considers  to  be  mianiagcs  (1)  involving  incest 
or  polygamy,  or  (2)  (brbidden  by  the  public  law  of  a  conn- 
try  through  motives  of  policy,  and  (3)  marriages  celebrated 
in  a  foreign  country  under  circunutanoes  which  Impose  on 
the  parties  the  law  of  their  own  country.  Weatlake  (Fri- 
Mto  InternatUmal  Law,  chap.  Iv.)  lays  it  down  as  indispen- 
■aUe  to  the  validity  of  a  marrii^  that  the  Ux  hei  should 
be  satteSed  in  respect  of  forms,  consent  of  parenta  and 
gnudians,  and  capacity  of  the  puties.  The  law  of  the 


parties'  domicile  should  also  be  satbfled  as  to  capacity  un- 
less when  it  imposes  incapacity  of  a  penal  nature  unknown 
to  the  taa  UteL  Stmy,  in  reference  to  the  first  of  the  three 
exceptions  alluded  to  above,  attempted  to  set  up  a  clear  and 
Just  moral  difference  between  marriages  that  are  inoeetu- 
ODs  by  the  law  of  nature  and  those  that  are  ao  by  the  mu- 
nicipal law  of  particular  States  only,  with  more  partienlar 
reference  to  consanguinity  and  amnity.  "  It  would  be  a 
strong  point  to  put  that  a  marriage  perfactiy  valid  between 
a  man  and  the  slater  of  his  former  deceased  wife  In  New 
England  would  be  held  invalid  in  Virginia  or  England, 
even  though  the  parties  formerly  belonged  to  or  were  bom 
in  (he  latter  oountry  or  State>  But,  as  to  peisoDS  not  se 
belonging,  it  woold  he  of  the  most  dangerous  c<mseqnenoe 
to  suppose  that  the  courts  of  either  of  them  would  assume 
the  liberty  to  hold  such  marriages  a  nullity  merely  because 
their  own  Jurisprudence  would  not  in  a  lonl  celeuatlon  of 
marriage  therein  uphold  it."  This  position  has  been  ez- 
pressly  disavowed  by  the  English  coorta.  In  Brooke.  Brook 
it  was  held  tliat  an  Englishman's  marriage  with  his  de- 
ceased wife's  sister  during  a  residence  in  Denmark  where 
the  union  is  lawflil  is  invaUd  in  England.  In  Hyde  «.  Hyde 
In  tint  Eiwllsh  divorce  court  it  was  held  Uiat  a  manlago 
contracted  in  a  country  where  polygamy  Is  lawflil  ttetween 
a  Bum  and  a  woman  who  profess  a  fatth  which  allows  po- 
lyganvls  not  a  marriage  as  understood  In  Christendom; 
and,  although  it  was  a  valid  marriage  by  the  Ux  ioa,  and 
at  the  time  when  It  was  oontractea  both  the  man  and  the 
woman  were  single  and  competent  to  contiaefe  marriage, 
the  court  will  not  recognise  it  as  a  valid  marriage  in  a  mat- 
rimonial suit.  The  difference  in  the  law  of  divorce  in 
diflbrent  oountrlee  produces  many  complications  of  this 
kind,  tt  i^eais  that  a  dlvoroe  of  an  English  marriage 
idmiad  for  cause  not  xeeogniaed  In  England  as  ground  for  a 
dlvoroe  will  be  upheld  In  England  if  the  parties  were 
domiciled  at  the  time  of  the  divorce  in  the  foreign  state; 
otherwise  not.  Compare  also  the  French  rule  as  to  mar* 
riages  of  French  sul^eote  in  finelgn  oonntries.  The  too 
frequent  consequence  of  these  variances  Is  that  the  same 
persons  are  held  married  In  one  country  and  unmarried  in 
another,  while  their  children  are  legitimate  In  one  country 
and  iUegitimate in  another.  ThereisnosnUeetlnreiatioa 
to  which  the  eatablisbment  of  a  ctMumcHi  code  tor  all  idvll- 
ised  natiims  is  more  urgently  required. 

Besides  true  marriage,  with  which  we  have  been  excln- 
aively  dealing  hitherto,  Infiarlor  forms  of  union  have  from 
time  to  time  been  reeognind,  and  n»  be  briefty  noticed 
here.  These  have  all  but  dlsaraeared  nom  modem  soetetT, 
depending  SB  they  do  on  matrimonial  restrictions  now  ob- 
solete. 

The  institution  of  sUvery  Is  a  fruitftil  source  of  this  kind 
tti  debased  matrimony.  In  fioman  law  no  slave  eonld  oon- 
traet  marriage,  whether  with  another  slave  or  a  tret  person. 
The  union  of  male  and  fbmale  slaves  {eentvbemiim)  was 
recognised  for  various  purposes;  a  fTee  woman  entering 
into  a  union  wil^  a  slave  Incurred  nnder  the  8.C.  dandt 
ooumthelbrfiBltareof  her  own  liberty;  bat  the  bondwmuan 
might  be  the  concubine  of  a  freraian.  In  tiie  United 
St^ea,  where  slavery  was  said  to  be  r^rulated  by  the  prin- 
ciple of  the  civil  law,  the  marriage  of  slaves  was  so  fbr 
recognized  that  on  emancipation  complete  matrimony  took 
effect  and  the  ddl^en  beoime  legitimate  witiioat  any  new 
oeremony.  ftich  at  least  Is  the  purport  of  the  more  recent 
deciafona. 

In  Bomon  law  no  legal  marriage  oonid  be  contracted  un- 
less there  was  eommbum  between  the  parties.  Originally 
there  was  no  eonnublum  between  plebs  and  patricians,  and 
the  privilege  was  conceded  after  a  long  struggle  by  the  Lex 
Canuleia.  In  later  times  Latin!  and  Peregrini  were  ex- 
cluded from  oonnobium  except  where  the  right  bad  been 
expressly  conferred.  The  great  matrinuMiia^  law  of  the 
early  empire  (Lex  Julia  et  Piqila  Popnea)  Introdueed  re- 
strictions depending  on  the  condition  m  the  parties  which 
later  legislation  extended  and  perpetuated.  Senators  un- 
der that  law  were  forbidden  to  marry  freedwomen  or 
women  of  inferior  rank,  and  the  husband  of  a  fTeedwoman 
beooming  a  senator  was  set  free  from  his  marriage^  In  the 
canon  law  ■  new  restrictinu  were  developed.  Persons  who 
bound  themselves  not  to  marry  were  deemed  incapable  of 
murying.  The  order  of  the  clergy  were  forbidden  to 
marry.  And  disparity  of.fiiith  was  recognised  by  the  early 
chnrch  as  a  bar  to  msirlmony,  e.0.,  between  Christians  snd 
pagans,  and  between  orthodox  and  heretics  (see  i>IeMeHarff 
^  Ckri$tta»  AniiqiimM,  art. "  Marriage"). 

1  The  isstrletlons  are  enumerated  in  the  fbllowlng  Unss  t~ 
Srror.  OondUlo,  Votum,  Cognstlo,  Crimen, 
Coitus  Dlsparltas,  Via,  Ordo,  Llgamen,  HwMstSS, 
MlMM^AIHaia,  si  Clondestinuii  et  Impos, 
Baplavc  sit  mnliernec  parti  leddtta  tuna 
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Co:vccBiKAQB,  which  BDch  restrictions  tended  to  develop, 
is  noticed  under  a  separate  heading  {q.v.).  It  might  be  de- 
■ciibod  u  marriage  which  has  no  consequences,  or  on\j 
slight  and  peoollar  conaeqaenoes,  is  legal  «(a(w.  In  the  left- 
handed  or  "  morganatic *  marriages  of  the  German  royal 
families  we  have  the  nearest  approach  ever  made  by  con- 
cubinage to  tme  marriage,  the  t^ildren  being  legitimate, 
but  neither  they  nor  the  wife  acquiring  any  right  to  the 
rank  or  fortnne  of  the  hiuband.  Under  the  Boyal  Married 
Act  In  England  a  nulon  of  this  kind  has  no  matrimonial 
effect  whatever. 

Differences  of  religion  are  no  longer  regarded  in  Christian 
OODDtries  as  hindrances  to  marriage,  except  possibly  in  some 
branches  of  the  Greek  Church.  But  the  marriage  of  per- 
sons of  different  religions  frequently  requires  the  inter- 
Tcntion  of  the  law  as  to  the  faith  of  the  children,  more 
particularly  in  Europe  as  between  Catholics  and  Protest- 
ants. In  some  countries  the  clergy  make  It  a  condition 
of  such  marriages  that  the  children  shall  be  educated  in 
the  Catholic  faith.  English  law  gives  the  father  an  inde- 
feasible right  to  dictate  the  faith  of  his  children,  no  matter 
what  engagements  he  may  have  enterod  into  (see  Infakt). 
The  practice  on  this  point  varies  in  Europe — the  question 
being  ignored  in  French  law,  Germany  following  in 
some  parts  the  same  rule  as  England,  in  others  giving  effect 
to  ante-nuptial  stlpnlations.  In  Ireland  mixed  marriages 
(i.e.,  between  Catholic  and  Protestant)  were  by  19  Geo.  II. 
C.  13  QQll  and  void  if  celebrated  by  a  Catholic  priest.  This 
Act  is  repealed  by  33  &  31  Vict,  c  110,  which  permits 
mixed  marriages  to  be  validly  celebrated  by  an  Episco- 
palian or  Boman  Cathotie  cltxgymuu,  Bol^ect  to  conditions 
set  forth  in  section  38.  (>•  K.) 

MABRYAT.  Fbkdertck  (1*792-1848),  has  never 
been  sarpaaaea  as  a  writer  of  tales  of  nautical  ad- 
venture. Hifl  own  life  sopplied  him  with  abundant 
raw  materiak  for  his  art  Tho  son  of  a  wealthy  Lon- 
don gentleman  (who  sat  in  parliament  for  several  years 
for  the  boroughs  of  Horsham  and  Saodwich,  and  was  a 
writer  of  verses  and  political  pamphlets),  he  distin- 
guished himself  as  a  boy  by  frequently  running  away 
towards  sea;  and  at  last,  at  the  age  of  fourteen,  ne  was 
allowed  to  enter  the  navy.  His  first  service  was  under 
Lord  OochruHi  in  the  famous  "Imp^rieuse,"  and  no 
midshipman  ever  had  a  livelier  apprenticeship  to  the 
sea.  The  cruises  of  the  *Imp£rieuse' were,"  he 
says,  "  periods  of  continual  excitement,  from  the  hour 
in  which  she  hove  up  her  anchor  till  she  dropped  it 
again  in  port ;  the  day  that  passed  without  a  snot  be- 
infi  fired  m  anger  was  with  us  a  blank  day."  During 
his  two  and  a  half  years  of  service  under  the  danng 
and  active  Codirane,  the  young  midshipman  witnessed 
more  than  fifty  engagements,  many  of  them  extremely 
brilliant,  and  bad  experience  of  every  description  of 
servioe,  fighting  duels  with  fairly  matched  ships  of 
war,  raigaging  gunboats,  engaging  batteries,  storming 
forts,  capturing  and  cutting  out  merchantmen.  Be- 
fore the  genenu  peace  of  1815  he  had  added  consider- 
ablv  to  this  experience  of  active  service,  and  gained  a 
wide  knowledge  of  conditions  of  life  on  board  ship  un- 
der various  commanders.  He  frequently  received 
honorable  mention  for  his  behavior  id  action,  and  in 
1818  he  received  the  meda)  of  the  Humane  Society 
format  least  a  dozen"  gallant  rescues.  He  com- 
manded with  distinction  in  the  Burmese  war  of  1824- 
26.  And  Manyat's  honors  were  not  oonfined  to  gaJ- 
lant  exploits ;  he  was  the  inventor  of  a  code  of  signals, 
obtained  some  oelelwity  as  a  oarioaturist,  and  was 
elected  an  F.B.S. 

Marryat  brought  ripe  experience  and  unimpaired 
vivaraty  to  his  woilt  when  he  commenced  novelist. 
His  first  production  was  I'Vank  AlUdmay,  or  Oie  Naval 
OjSieer,  published  in  1829,  and  his  second,  published 
mne  months  later,  The  Kmg'$  Oum.  *'I  think," 
Washington  Irving  wrote  to  him  soon  after,  "  the 

1  Bald  to  be  so  called  because  the  wife's  rights  were  limited  to 
the  16)rgtagabe  (douum  matntlnale).  The  common  law  In  Oer- 
nany  peimita  them  to  the  royal  houKs  and  the  higher  nobiUty 
and  the  law  of  Pronia  to  the  lower  nobility  also.  Ineqaallty  cm 
condition  (UnebenbUKlgkolt)  la  not  necefltuuy  to  a  marriage 
oTthls  kind,  which  maybe  mode  between  persons  of  equal  tanx, 
e^.,  with  theoUect  of  notpndudlelngthe  ohtldreD  of  a  flnt  mar- 
riage by  allowing  AiU  rights  to  the  oApring  of  a  ssooDd.  A 
woman  of  high  rank  may  make  a  notgaiiBae  alUaaice  with  a 
Ban  of  Infoiior  positicn. 


chivalry  of  the  ocean  quite  a  new  region  of  fiction  and 
romance,  and  to  my  taste  one  of  the  most  captivating 
that  could  be  explored."  This  was  the  gSneral  feel- 
ing. The  freshness  of  the  new  field  opened  up  to  the 
imagination,  so  full  of  vivid  lights  and  shadows,  light- 
hearted  fun,  grinding  hard^tp,  stirring  adventoie, 
heroic  action,  warm  ftiendahips,  Intter  natreds.  was 
felt  dl  the  mora  keenly  from  its  oontnst  with  th« 
world  of  the  historical  romancer  uid  the  fiuhimaUe 
novelist,  to  which  the  ipind  of  the  general  readet  was 
at  that  date  given  over.  The  novels  of  the  sea  oapt^ 
at  once  won  public  favor.  His  first  attem|>t  was  stwie- 
what  severely  cridcased  from  an  artistic  point  of  view. 
It  was  without  form,  though  the  reverse  of  void ;  he  had 

Sacked  into  it  matter  enough  Sot  half  a  dozen  novels, 
[arryat  was  accused  also  ofgrati^ying  private  grudges 
by  introducing  real  personages  too  thinly  disguised. 
He  admitted  tJie  justice  of  these  critidams,  and  rap- 
idly learnt  the  mechanical  part  of  his  new  business 
without  losing  any  of  the  vivaoious  diaim  of  his  style. 
The  King^t  Ovm  wss  a  vast  improvement,  in  point 
of  construction,  upon  Fraak  Mildmay ;  and  he  went 
on,  through  a  quick  succession  of  tales,  Newton  Fan- 
ter,  Peter  Simple,  Jacob  FmlJifvl,  The  Pacha  qf 
Many  Tola,  Japhet  in  Search  tg  a  Fatha;  Mr.  Mia- 
ghipman  Easy,  The  Pirate  and  the  Tltree  Cuttert, 
till  he  reached  his  high-water  mark  of  constructive 
skill  in  Snarley-yotD^  or  the  Dog  Fiend  (1837).  If  he 
never  surpassed  tins  in  story-telling  art,  humorous 
por^iture,  and  richness  of  incident,  the  records  of 
drctdating  libraries  and  the  pencilled  comments  of 
their  subscribers  show  that  his  snbsequent  woricfr-^e 
produced  twenty-firar  in  sil  dining  his  twenty  yeses  of 
authorship^were  no  less  capable  of  rivMing  the  atten- 
tion, especially  of  youthful  readers.  The  following  is 
the  list,  with  the  dotes  of  pubhcation : — TTie  Pliantom 
Ship  (1839),  A  Diary  in  America  (1839),  OUa  Pod- 
rida  (1840),  Poor  Jack  (1840),  MaMemum  Ready 
'1841),  Joseph  Ruthbrook  (1841),  Per^vai  Kerne 
1843),  Monsieur  Violet{lS42),  The  SettXerMvi  Canada 
\1843),  The  Privateer's  Man{lS44),  The  Mission,  or 
Semes  in  Africa  (1845),  The  Children  of  the  New  For- 
est (1847),  The  Little  Savage  (1847),  and  Valeriey  not 
completed  Itv  Manyat  (1849).  Captain  Manyat  re- 
tired from  the  navd  service  in  1830,  and  thereafiw 
worked  as  hard  at  literature  as  any  profesdonal  man 
of  letters,  making  special  historical  and  geographical 
studies  for  several  oi  the  works  in  the  above  Ust.  He 
edited  tho  Metropolitan  Magaeine  for  four  years  (1 832- 
36).  Marryat'a  novels  were  in  the  first  fiush  of  th^ 
suooess  when  Dickens  was  a  youth,  and  they  have  an 
interest  in  the  history  of  literature  as  formmg  an  im- 
portant link  between  Smollett  and  Fielding  and  the 
author  of  Sketches  by  Boz.  He  died  in  1848.  There 
is  a  biography  by  his  daughter,  Florence  MarryaL 

MARS  was  a  Boman  deity  whose  name  has  PjUBed 
into  later  literature  as  that  of  the  war  god.  Thtea 
grew  in  Bome  a  tendency,  fostered  by  Greek  inflaune, 
to  consider  Jupiter  as  the  one  great  god,  and  theother 
deities  as  representing  spedal  sides  of  his  character. 
Mars  then  was  identified  with  the  Greek  Abxb  (^.r.), 
and  was  regaided  as  almost  the  same  in  natufe  witli 
the  warlike  element  in  Jupiter  as  Feretrius  and  Tri- 
umphator.  In  the  actual  worship  of  the  Bomans 
Mars  bears  a  veiy  different  character,  which,  however, 
had  almost  disappeared  from  the  mind  of  the  people 
before  Augustus  built  in  the  Fonim  his  temple  to 
Mars  Ultor,  tlie  avenger  of  the  murder  of  Jnlins 
Csesar.  i 

Father  Man,  Marspiter,  Maqater,  Mavras,  or  Haws, 
was  the  great  god  of  one  of  the  races  that  composed  tlie 
Boman  state.  He  is  the  god  of  heaven,  the  giver  of 
light,  the  opener  of  the  new  year;  he  nurte  the 
thunder  and  sends  the  rain.  In  cases  of  drought  the 
lapis  manalisy  whidi  was  kept  in  his  temple  on  the 
Appian  Way.  was  carried  tnrough  the  city  by  ihe 
pontifices.  The  first  month  of  the  old  Boman  year 
was  the  month  of  Mais,  still  called  Mardb.   On  (ho 
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first  day  the  god  had  been  bom ;  and  on  the  sune  day 
various  annual  eeremoniee  both  political  and  religious 
took  place:  and  the  holy  fire  waa  renewed  in  the 
tomple  of  Vesta.  When  Mamuriufl  Vetoritts,  t.e., 
Mars  of  the  Year  (vefut,  Qreek  ftro^)^  was  beaften  out 
of  the  on  Maioh  14,  the  intention  was  originally 
to  symboltxe  the  driving  awa]|  of  the  old  yeu*.  The 
«pear  saered  to  Mars  was  in  its  ori^nal  sense  doubt- 
less the  lightnine,  and  hia  sacred  shield  was,  like  the 
SDgis  of  Zeus  and  Athene,  the  storm  shield,  Ce.,  the 
thundercloud.  The  Sabine  words  Maimar  and  Mam  era 
(akin  to  /tapftalpu)  are  evidently  names  of  the  heaven- 
god.  The  w(Hf  whidi  via  sacrod  to  Man  nw^  be 
compared  with  tlie  wolves  of  Zeus  LycuoSt  and  the 
horse,  the  sacrifice  of  Mars,  is  the  h6rse  of  the  ann, 
whieh  the  Greeks  alsasacrifioed  to  Hdios. 

As  heaven-god  and  sender  of  rain.  Mars  is  the  giver 
of  fertility  and  inorease.  Honoe  in  some  of  the  oldest 
<nilts  he  IB  the  god  of  the  land,  of  agriculture,  and  of 
the  fiocks.  As  he  was  powcriul  to  send  fcrtilit;^,  so  he 
oould  cause  also  drought,  sterility,  and  all  evil;  and 
propitiatory  cercmomes,  snch  as  the  Ambarvalia,  were 
oonsecrated  to  him.  The  Arval  brothers  invoked 
Mars  to  asrist  them  and  to  avert  pestilence.  In  the 
Robigalia  a  sheep  and  a  reddish  dog  wero  sacrificed  by 
the  nuncn  of  Man  to  wert  mildew  from  the  crops. 
The  aacrifioe  of  the  "October  horse"  in  the  Campus 
Mortius,  whose  head  the  peopio  of  the  Subura  and  the 
Sacsa  Via  s^gglod  for  in  onler  to  hang.it  up  in  their 
own  prennots,  nad  also  a  naturalistic  and  apotropaio 
ohanieter.  In  times  of  oilamity  there  was  an  old 
Italian  custom  of  dedicating  to  Mars  a  ver  tacrum. 
Everything  boni  in  this  spring  was  the  property  of 
the  god ',  the  animals  were  sacrifiood,  the  j'oung  men 
when  they  grew  up  were  sent  out  of  the  country. 
Mars  seems  also  to  have  had  some  relation  to  the  re- 
ligious ceremony  of  marrioee.  Along  with  Juno,  the 
goddess  of  women  and  of  childbirth,  he  was  worshipped 
Oy  the  Roman  matzons  on  June  1,  and  at  the  MiUro- 
nalia  on  March  1.  As  god  of  the  limd  and  giver  of 
increase.  Mars  was  also  the  god  of  death  and  the  dead ; 
he  was  one  of  the  deities  invoked  by  Dccios  when  de- 
voting himself  to  death.  He  was  likewise  the  giver 
of  onudes:  like  Zens  he  revealed  his  will  to  men  by 
oertun  ugns.  His  ancient  oracle  at  Tiora  Maticne  near 
Caere  resembled  in  character  the  oracle  of  Zeus  at 
Bodona,  in  so  far  as  revelation  took  place  by  the 
medium  of  sacred  birds  and  trees.  Woodpeckers  were 
the  sacred  binls  of  Mars,  and  the  noiso  which  they 
made  tapping  on  the  trees  was  one  of  the  amplest 
methods  of  revelation.  Pious,  the  woodpecker,  was  a 
name  or  form  of  Man,  and  was  ultimately  individual- 
ized as  a  local  hero,  an  early  king  of  Latium,  and  son 
of  the  god.  Faunus,  the  favoring  deity,  son  of  Pious, 
is  pre-eminently  the  god  of  prophecy ;  he  also  is  closely 
related  to  the  original  Italian  character  of  Mais,  which 
he  rctuncd  far  more  truly  than  the  great  Roman  god. 

Although  the  worship  of  Mars  was  known  both  in 
liatium  and  in  Etruria,  it  was  probably  of  Sabine 
origin.  Quirinus,  an  undoubtedly  Sabine  word,  is 
merely  a  name  or  Mars,  which  never  acquired  com- 
}>lote  individuality;  the  feeling  always  remained  alive 
III  Rome  that  Mara  and  Quinnus  were  one,  although 
thoy  had  separate  priests.  It  is  in  accordance  with 
the  Salnne  character  that  the  waiUlEe  element  should 
have  been  v&y  strong  in  their  oonception  of  deity; 
and  thus  the  Sabine  Mars  became  in  tho  Roman  pan- 
theon the  deity  of  war.  Besides  the  ceremonies  round 
Uie  altar  of  Man  in  the  Campus  Martius,  the  oldest 
cults  of  the  god  in  Rome  are  the  Sabine  worship  of 
Quirinus  on  the  Quirinal  and  the  Latin  worship  of  the 
holy  spear  of  Mars  in  the  temple  of  Vesta.  There 
likewise  at  an  early  time  a  cultus  of  the  god  on 
the  PatUine,  sud  to  have  been  founded  by  Numa,  and 
twelve  Salii  of  the  Palatine  existed  alongside  of  the 
twelve  Quirinal  Salii.  The  Palatine  Salii  performed 
one  of  the  most  remarkable  ceremonies  in  the  Roman 
muBhip  of  Mars.  For  many  d^ns,  beginning  from 
Vol.  XV.-71» 


March  1,  thev  danced  in  armor  through  certain  parts 
of  the  ci^,  clashing  their  lanoes  on  their  shields,  and 
repeated  ihs  prescnbed  sOng.  The  shields  which  they 
carried  were  the  twelve  sacred  ancSia  preserved  on  the 
Palatine.  One  of  tfiese,  it  was  said,  fell  from  heaven 
in  the  time  of  Numa,  aiyd  the  king,  in  order  to  pre- 
BiTve  safely  this  pledge  of  victory  Tor  the  state,  bad 
eleven  othen  exactly  tike  it  made  by  Mamurius  Vetu- 
rius.  The  song  of  the  Salii,  besides  mentioning  all 
the  gods  of  the  dty,  referred  to  Mamurius,  whoee  name 
is  omy  a  form  of  Mameis. 

Next  to  Jupiter,  Mars  was  the  chief  protecting  god 
of  the  Bconan  stats.  Qmrinns  Man  was  the  father 
of  the  twin-fonnden  of  the  city,  and  hia  sacred  wolf 
was  the  emblem  of  the  <aty  and  the  foster-mother  of 
the  twins.  The  Campos  Murfiua  outside  the  dty  was 
dedicated  to  the  ^  nom  a  very  early  time ;  there  the 
young  men  iwaobsed  their  warUke  exercises;  there  the 
horse  races,  ^utria^  in  honor  of  Man  (February  27) 
and  the  sacrinoe  of  the  "October  horse"  took  place. 
There  also  was  held  the  oeti^  eveiy  fifth  year,  fol- 
lowed by  the  purifieatoiT  ceremonial  for  the  whole 
oily,  which  was  dedjcatod  to  Mars.  When  war  broke 
out,  the  Roman  "general  clashed  the  shield  and  sp^t 
in  the  temple  of  Man  and  invoked  the  god ;  the  spoils 
of  viotcny  belonged  to  him  after  jDj>iter  Feretrina. 

There  was  an  andent  temple  oTMan  outside  the 
Porta  Capena  on  the  Appian  Way;  and  on  the  ide» 
of  July,  in  commemoration  of  the  battle  of  Lake  Re- 
gilltts,  the  knights  had  a  procession  ^ 
"  From  Castor  in  the  Fomm; 
To  Mars  wlthont  the  wall." 

As  the  god  of  war,  who  marched  with  his  people  to 
batUe,  SIuB  was  Gndivus ;  such  at  least  was  the  later 
explanation  of  an  old  religious  name.  Inuus  Luper- 
ouB,  the  averter,  to  whom  the  Lupercalia  was  dedi- 
cated, was  probably  a  local  form  of  Man ;  his  charad«r 
as  protector  of  the  Palatine  city,  and  the  warlike  ele- 
ment in  him,  resemble  Man  (see  Lupsrcalia).  Sil- 
vanuB  is  also  closely  related  to  the  agricultural  god 
Mars,  who  is  smnetimes  called  Man  Silvanns.  A 
j^oddess  named  Nerio  ot  Neriene  b  sometimes  men- 
tioned as  wife  of  Mars.  There  was  also  a  goddess 
Bellona,  whose  name  marks  her  strictly  as  the  goddees 
of  war ;  she  is  called  the  sister  or  daughter  or  wife  of 
More.  Quirinus,  on  the  Quirinal,  had  a  festival  cdled 
Quirinalia,  on  the  17th  of  February. 

See  Preller,  Rim,  MythoL,  and  the  other  books  on 
religion ;  Marqnaidt  on  religions  antiqoitieB ;  Unger,  "  Ln- 
percalia,"  Bh«in.  Mut.,  1881 ;  Jordan,  Stadt  Ron ;  Eoecher, 
AmiUa  wad  Man  ;  and  on  the  Etruaoan  Uus,  Holler,  Btrwt- 
her,  ed.  Deecke,  li.  57  and  109. 

MARSALA,  a  seaport  on  the  west  coast  of  Sidl;^, 
in  the  province  of  Trapani,  20  miles  south  of  Trapam, 
to  the  north  of  the  nver  MarsalavWith  a  station  on 
the  railway  between  Trapani  and  Palermo.  A  fiour- 
ishing  and  well-built  town,  with  wide  paved  streets,  it 
possesses  a  castle,  a  cathedral,  a  theatre,  cavalry  mt- 
radn  (now  oooupied  Qovemment  offices),  an  acad- 
emy of  science  and  literature,  and  a  public  libraiy. 
The  Corinthian  columns  of  the  cathedral  were  origi- 
nally intended  for  the  cathedral  at  Canterbury,  and  owe 
their  presei^t  destination  to  the  wreck  of  the  vessel  which 
was  oouveymK  them  to  England.  Afler  the  destruc- 
tion of  its  harbor  in  the  latter  part  of  the  16th 
century  as  a  precaution  against  its  occupation  \ss 
the  Toridsh  pirates,  the  commercial  importance  of 
Marsala  remained  in  abeyance  till  the  construcGon  of 
the  new  port  to^the  south  of  the  town.  The  sea-wall 
for  ibis  was  be^an  in  1818 ,  but  it  was  not  till  I835-S6 
that  the  pier  was  oonstructed.  A  great  part  of  the 
surface  of  44  acres  constituting  the  port  is  now  sUted 
up ;  new  works,  however,  on  an  extensive  scale,  are 
bedng  undertaken.  The  wine  trade,  which  forms  Uie 
staple,  was  commenoed  in  the  end  of  the  last  century 
by  Woodfaonse  &  Co. :  and  the  wines  fiz»t  f(ot  into 
favor  by  being  supplied  to  the  English  fleet  m  1802. 
lliey  are  for  the  most  part  white,  and  are  usually 
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^'  fortified."  The  number  of  Beagoing  vessels  that  eD- 
tered  at  Msirsala  in  1S63  was  149,  with  a  burden  of 
9791  tons;  in  1880  there  wen  249  vessels  of  16,645 
tons.  From  31,350  in  1861  the  population  of  the  com- 
mune had  increased  by  1881  to  40,25) ;  that  of  the 
town  was  14,105  in  1S71,  or,  with  the  suburbs  of  Porta 
Chixibaldi,  Porta  Mazzara,  and  Porta  Trapani,17,666. 

On  th«  ■mall  ialftod  of  Saa  Pantaloone,  about  6  miles 
north  of  Kanala,  lay  the  Cartb^iniau  atronghold  of  Uotya 
(Itid.,  Jfnta).'  After  the  destruction  of  this  settlement  bj 
Dionysiu  in  397  B.C.,  the  defeated  party  eatabtishod  a  new 
ooloDT  on  the  neighboring  promontory  of  Lilybenm.  It 
ma  there  that  In  270  B,c.  the  Uarthaginlans  held  out  buc- 
eaiaftilly  agaUut  FyrrhuB,  who  had  already  driven  them 
from  the  rest  of  Sicily;  and  it  was  only  after  a  rirae  of  ten 
yiMTS  that  ia  the  first  Punic  War  they  were  obliged  to  sur- 
render  the  fortnss  to  the  Bomans.  Under  its  now  potoes- 
■oia  Lllybnnm  continued  to  flourish  and  became  the  resi- 
dence of  one  of  the  two  qutestorsof  Sicily.  It  was  still  an 
.  important  city  under  the  later  empire,  and  when  occnpied 
llrst  by  the  Goths  and  then  by  the  Vandals.  The  Arabs 
called  It  Hersi  'Aly,  "  port  of  rAly,"  and  Edrisi  (12th  cen- 
tory)  describes  it  as  a  considerable  town,  which,  having 
been  rained,  had  beoi  restored  by  Soger  L  It  wai  at  Uar- 
■ala  that  Oaribaldi  began  hia  Sicilian  oampalgn  In  1800. 

MABSDEN,  WauAH  (17&4-1836),  an  eminent 
Oriental  scholar,  ms  the  son  of  a  Dublin  merchant, 
and  was  bom  in  1754.  After  stud^ng  at  Trinity  Col- 
lef^e,  he  obtained  an  appointment  in  the  civil  service 
oithe  fast  India  Company,  and  set  sul  for  Bencoolen, 
Sumatra,  in  1771.  Therene  soon  rose  to  the  office  of 
priDci|)al  secretary  to  the  Oovemment,  and  was  at  the 
same  time  intent  on  acquiring  that  intimacy  with  the 
Malsjy  language,  and  that  knowledge  of  the  country, 
which  were  afterwards  the  souroes  of  his  literary  refu- 
tation. Returning  to  England  in  1779  wiih  a  pension, 
he  retired  into  literary  sedusion,  and  in  1782  produced 
Tht  Butory  of  Sumatra.  Manden  was  appointed  in 
1795  woond  secretaiy  and  ailcrwatda  fint  secretary  to 
the  adndialtyi  In  1S07  he  retired  again  into  private 
Ufe,  and,  deroting  himself  to  study,  published  m  1812 
his  GraiMmar  and  Dictionary  of  Oie  Malay  Lan- 
gwigcy  and  in  1817  hu  translation  of  the  Travels  of 
Mareo  PcAo.  A  pension  of  £1500,  which  he  had  re- 
ceived on  his  retirement  from  office,  he  voluntarily  re- 
signed in  1831  for  the  behoof  of  the  public.  In  1834 
he  presented  his  rich  collection  of  Oriental  coins  to  the 
British  Museum,  and  his  library  of  books  and  Oriental 
MSS.  to  King's  College,  London.  He  died  of  apo- 
plexy in  October,  1836. 

Marsden's  other  works  are— ^toiiifiiMite  OrUmtaUa,  Lon- 
don, 1823-26;  Cai^ogvx  of  JHOwnanet^  KoeohilaHea  Gram- 
SMn,  and  AlphabeU,  179G;  and  several  papers  on  Eastern 
topics  in  the  PhUotopkical  Tranaaetiom  and  the  Ar^Kotogia. 
His  name  will  also  be  remembered  in  connection  with  Afri- 
can phUology,  as  he  —  the  flrst  in  England,  and,  it 
would  appear,  independently  of  Lichtenstein  and  Vater— 
drawn  attention  to  the  affinity  of  the  Congo  and  Mozam- 
biqne  languages  with  those  spoken  by  the  KaflVe  race. 
Bee  Tackey's  NamUm  of  an  £xpsditiM  to  ecplors  tt«  JNvff* 
Zaire,  London,  1818,  p.  3hG  tq. 

MARSEILLES  (Fr.  ManeOle),  the  third  largest 
city  of  France,  and  the  chief  commercial  port  of  th^ 
Meditemuiean,  in  43°  17'  N.  lat.  and  5*  22'  E.  long., 
la  the  chief  town  of  the  department  of  Bouches  du 
RhOne,  headquarters  of  the  15th  army  corps,  the  seat 
of  a  bishop,  and  of  numerous  commercial  and  scientific 
institutions.    The  population  (1881)  is  360,099. 

The  old  harbor  of  Marseilles  opens  on  the  west  to 
the  Gulf  of  Lyons ;  and  the  famous  Rue  de  la  Canne- 
biire,  leading  east-northeast  from  the  inner  end  of  the 
harbor,  and  condnoed  by  the  Rue  de  Noailles,  the 
AUfes  de  Mdlhan,  and  the  Boalerard  de  Jjongchamps, 
to  the  PalMB  dea  Arts,  forms  the  first  main  artery  of 
the  town.  A  second  great  artei^,  at  right  angles  to  the 
first,  connects  the  Aiz  gate  and  its  triumphalarch  with 
the  grand  Promenade  on  Prado,  by  the  Cours  Belsunoe 
and  the  Rue  de  Rome.   North  of  the  old  harbor,  be- 

<  Hie  mlns  of  H  otya  were  asoaTatsd  by  SohUamana  In  VM. 
tea  .Imkmy.  March,  im,  p.  288. 


tween  the  Aix  gate  and  the  sea,  lies  the  old  town  at 
Marseilles.  The  finest  streets,  the  Rue  St.  Ferr6ol,  th» 
Rue  Paradis,  and  the  Rue  de  Breteuil,  are  to  the  south, 
of  the  Rue  Cannebi^re,  running  parallel  with  the  Rue 
de  Kom^^tween  it  and  the  foot  of  the  hill  upon  which 
is  Notre  Dame  de  la  Qarde.  From  La  Cannebiire  to 
La  Joliette,  the  centre  of  the  new  docks,  runs  the  Ixoad 
Rue  de  la  R^publique,  lined  with  fine  buildings,  and 
opening  a  line  through  the  oldest  part  of  the  town. 
The  entrance  to  the  old  harbor  is  defended  by  Fort  St 
Jean  on  the  north  and  Fort  St  Nicolas  on  the  south. 
Behind  the  latter  is  the  Anse  (Creek)  de  la  Udserre. 
Beyond  this  again,  situated  in  succession  along  the- 
shore,  come  the  old  impterial  palao&  the  Anse  do. 
Pharo,  the  military  exerdsing  ground,  and  the  Anse- 
des  Catalans.  The  new  parts  of  the  town  extend  in 
this  direction  to  the  Vallon  d'En^oume  behind  Fort  St 
Nicolas.  To  the  old  harbor,  which  oovered  only  70- 
acres,  the  basin  of  La  Joliette  (55  aoes]  was  added  in 
1853.  Commnniealii^  with  thie  dd  harbor  \a  a  chan- 
nel which  passes  behud  Fort  St  Jean,  tnis  dock, 
opens  on  the  south  into  the  outer  harbor,  oppoute  the- 
palace  and  the  Anse  du  Pharo ;  it  is  sepaiated  from  th  e 
roadstead  on  the  west  by  a  simple  jetty.  A  scries  of 
amilar  basins  have  since  been  added  along  the  shore  to 
the  north,  viz. ,  the  Lazaret  or  "Bassin  des  Docks" 
(37  acres),  that  of  Areno  (59  acres),  the  "Basun  Na- 
tional," twice  as  lai^  as  dte  preceding,  and  the  gra- 
ving dock  of  20  acres ;  a  fine  revolving  bridge,  woi 
br  steam,  separates  the  graving  dock  from  the  rest 
Farther  out,  the  Chateau  d'lf  and  the  islets  of 
Pom^gue  and  Ratonneau,  where  vessels  formeriy  did 
quarontine,  have  45  acres  of  harbor  accommodation. 
The  port  <H  MaiseiUes  has  in  all  an  area  of  422  aeret^ 
but  there  are  only  4}  miles  of  quays,  an  amount  or 
accommodation  quite  inadequate  for  the  enormous 
traffic,  now  amounting  to  more  than  3,400,000  tons. 
Protected  on  the  east  by  Cape  Croisette,  and  on  the 
west  by  Cape  Couronne,  the  roadstead  of  Marseilles- 
and  its  approaches  are  lighted  by  six  lighthouses^ 
of  which  the  most  distant  (130  feet  high)  is  8  miles 
southwest  of  the  town,  on  the  Planier  rock.  The 
docks  along  the  Lazaret  basin  cover  an  area  of  45- 
acres,  and  the  company  to  which  they  belong  als9- 
holds  a  luge  area  of  ground  for  their  enlai^meutf 
and  has  exdumve  rights  over  li  to  2  miles  oTquays. 
The  warehouses  occupy  27  acres  of  floor  space  on  their 
several  stories,  and  the  200,000  tons  of  goods  for  which 
they  afford  storage  are  easily  manipulated  by  powerful 
hydraulio  machinery  wrought  b^  steam,  from  the 
harbor  station  at  the  docks  the  rulway  is  carried  up  to 
the  principal  station,  '*Gare  St  Charles,"  which 
commands  the  town.  The  Toulon  line  goes  round  the 
Koological  gardens,  and  the  whole  upper  part  of 
Marseilles,  and  sends  a  branch  to  the  Prado  station. 
There  is  a  fourth  station  to  the  south  of  the  old  harbor 
near  the  custom-bouse,  and  at  the  foot  of  the  steps  of 
St  Victor ;  it  is  proposed  to  join  it  by  a  tunnel  to  the 
AlarsetUe-IV-ido  station.  The  large  steam  vessds  fat 
trading  with  Algiers,  the  Levant,  and  Uie  fUrlher 
lie  in  La  JoliettOj  but  the  old  harbor  still  disph^  the 
ancient  characteristics  of  Marseilles.  The  (dd-iasnioned 
Mediterranean  traders  with  their  lateen  sails  are 
crowded  together  in  the  Rive  Neuve  Canal  to  the 
south,  while  the  saHing  vessels  of  heavy  tonnage  are 
moored  to  the  quay  by  their  stems.  At  the  end  of  the 
old  harbor  opens  out  La  Cannebi^re,  so  called  from 
former  rope-walks,  of  which  it  occupies  the  nte;  it  is> 
now  the  liveliest  part  of  the  town,  where  the  principal 
caf^,  shops,  hoteb,  naval  and  oommaoisl  sgendes,  ss- 
well  as  the  Bourse,  are  found. 

Despite  its  antiquity,  Marseilles  has  no  aadent 
monuments.  The  old  cathedral,  which  superseded  a. 
temple  of  Diana,  itself  preceded,  it  is  said,  oy  an  akar 
of  Baal,  has  given  place  to  a  modem  structure,  of  whieb 
the  exterior  only  ia  completely  finished.  It  is  a  Bnan- 
tine  basilica,  in  the  form  of  a  Latin  crosi^  460 feet  long* 
built  in  gray  Florentine  stone  blended  with  vlute  stone 
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from  the  neighborhood  of  Aries.:  Near  the  cathedral 
stands  the  bishop's  palaoe.  The  cathedral  is  situated 
at  the  entrxnoe  of  the  harbors,  but  a  more  distant 
Ichurch  has  superior  attractions  for  the  sailors, — the 
celebrated  Notre  Dame  de  la  Garde,  the  steeplo  of 
*  whichi  surmounted  by  a  filded  statue  of  the  Virgin,  30 
feet  in  height,  rises  150  leet  aboro  the  summit  of  the 
hill  on  which  it  stands,  commanding  a  vieir  of  the 
whole  port  and  town,  >8a  well  as  of  the  surrounding 
mountfuns  and  the  neighboring  sea.  The  pre^nt 
chapel  of  Notro  Dame  do  la  Garde  occupies  the  site  of 
one  built  in  1214.  Like  the  new  cathooral  it  is  in  the 
Byzantine  style,  and  oonstruoted  of  tke  richest  mate- 
rials. 

Descending  from  Notro  Dome  by  steps,  with  shops 
on  boih  sides  containing  objects  of  aerotion,  such 


Plan  of  HaiwIllM. 


as  medab  and  chaplet«.  and  passing  the  Promenade 
I'ierre  Puget,  which  affords  another  fine  view  of  the 
sea,  we  reach  the  church  of  Sl  Victor,  close  by  Fort 
St:  Nicolas.  Originally  an  abbev  founded  about  410  by 
St.  Cassian,  it  was  afterwards  destroyed  by  the  Sara- 
cens, but  rebuilt  in  the  llth  century;  destroyed  a 
second  time,  it  was  finally  restored  by  Pope  Urban 
v.,  a  former  abbot,  who  surrounded  it  in  1350  with 
high  square  crenellated  towers.  Tradition  relates  that 
St.  Lazams  inhabited  the  catacombs  under  St  Victor; 
and  the  black  Virgin,  still  preserved  there,  is  popu- 
larly attributed  to  St.  Luke.  The  B^ire  of  the  ancient 
church  des  Accoules  marks  the  centre  of  Old  Marseilles. 
At  its  foot  are  a  *'  Calrary  "  and  a  curious  chapel  of 


modern  construction  in  rock  work.    Notre  Dame  du 
Mont  Carmel,  also  in  the  old  town,  occupies  the  place 
ofwfaatwasthe  citadel  of  the  Massaliots  when  they 
were  besieged  bv  Julius  Ceesar.    The  new  H6t«!  de  la 
Prefecture,  at  the  end  of  the  Rue  St  Ferr^l,  the  Pa-, 
lais  de  Justice,  and  the  Bourse,  are  all  buildings  of 
the  last  twenty  •years.   The  first  i&  a  palatial  eaifioe 
300  feet  lon^  and  260  wide,  adorned  with  statues  and 
has  reliefs ;  it  has  a  fine  staircase  and  large  reception 
rooms,  decorated  with  pointings.  ,  Before  the  Palais, 
de  Justice  stands  a  statue  of  Bcrrycr.   The  pediment 
and  peristyle  are  decorated  with  bas  reliefs  by  Guil- 
laume.    Tho  outer  hall  is  surrounded  by  beautiful, 
pillats  of  red  marble.  The  Bourse  has  in  the  vestibulr-- 
a  has  relief  representing  Marseilles  receiving  the  pro- 
ductions of  all  parts  of  toe  world,  and  allegorical  statue* 
of  Marseilles  and  France.  The  hall  is  larger  than- 
even  that    the  Bourse  at  Paris.  Tho  hall  of  the> 
Chamber  of  Commerce,  at  whose  cost  the  whole 
edifice  was  built,  is  remarkable  for  the  magnifi- 
cence of  its  mural  painting  and  gildings.  The 
H6tel  de  Ville,  an  old  and  unimportant  buildiQg, 
stands  on  the  quay  to  the  north  of  the  old  harbor. 
The  Palais  des  Arts  de  Longchamps,  completed 
in  1870,  is  a  work  of -consummate  taste;  it  is 
bnilt  at  the  terminus  of  theXanal  de  Marseille, 
that  great  work  which  has  metamorphosed  th» 
M  town  and  its  surrounding  by  bringing  into  it  th» 
waters  of  the  Duranoe.  This  canal,  which  leaveft 
the  river  opposite  Pertuts,  has  a  length  of  94 
miles,  of  which  more  than  fifteen  are  underr 
Kround.  It  crosses  the  valley  of  the  Arc,  bebweeir 
Aix  and  Rognae,  by  the  ma^ifioent  anueduct  of 
Boquefavour,  comparable  with  the  noblest  works 
,      .  of  ancient  or  modem  tim^   Tlie  canal  then 
^:fev3.^i^^^  purifies  its  waters,  charged  with  ooze,  in  the 
Dasias  of  R^altort,  sets  in  motion  seventy-two 
mills,  which  it  supplies  with  upwards  of  1200 
horde-power,  carrying  about  200  oubio  feet  of 
water  per  second  to  the  district  of  Marseilles. 
Right  and  left  of  the  Ch&teau  d'Eau,  which  oo> 
cupies  the  centre  of  the  Palais  de  Longchamps^ ' 
and  is  128  feet  in  height,  are  the  picture  gallery,, 
a  fine  collection  of  ancient  and  modern  worksr. 
and  the  natural  histoiy  museum,  remarkable 
for  its  ooncfaolofdioal  department  and  the  interest- 
ing oolleotion  o?  ammonites.    Behind  are  exten- 
sive zoological  gardens,  with  the  astronomical' 
observatory,  one  of  the  most  important  in  f^ce. 
The  museum  of  antiquities  is  established  in  the 
Palais  Bor^ly,  in  a  fine  park, 'recently  purchased 
by  the  town,  at  the  end  of  the  Prado,  and  ap- 
proached by  the  two  finest  promenades  of  the 
uity,^   It  includes  a  Phoenician  collection  (con- 
taining the  remains  that  support  the  hypotnesLS 
of  the  Phoenician  origin  of  Marseilles),  an  Egyp- 
tian  collectiouj  numerous  Greek,  Latin,  and 
Christian  iuscnptions  in  stone,  eta   A  buihling 
within  the  dty,  recently  finished,  177  feet  by  64. 
with  ati  imposing  facade,  contains  the  school 
of  art  and  a  vuttable  library.   The  triumphal! 
arch  of  Aiz,  originally  dedicated  lo  the  victors- 
of  the  Trocadcro,  was  in  1830  appropriated  ta 
the  conquests  of  the  empire. 


Uaneilles  contains  large  hoapitali.  The  Hfttel  Dleo  Id  the 
old  town  was  fouDdediu  1188,  and  rebaiU  in  1593;  it  hu460 
beds.  Tho  Hospicedela  Charit6,  in  tl)e  samoneighhorhood,. 
accoiamodat«s  600  patients,  white  at  the  opposite  extremity 
of  the  town,  near  the  Prado  station,  are  the  modem  H6pi- 
tal  de  la  Conception  (with  800  beds),  the  militaiy  hospital, 
and  tbe  lunatic  asylum. 

The  Bcientiflo  institationa  of  the  town  are  also  nmneroDs^ 
including  a  faculty  of  science,  an  astronomical  observatory, ' 
a  preparatory  school  of  medicine  and  pharmacy,  a  mosical 
conservatoire,  a  school  of  art,  a  lyceom,  and  many  private 
institutions.  The  principal  learned  societies  are  the 
academy  of  science,  lotturs,  aud  art,  the  medical  associa* 
tion,  and  the  fceographioai,  statistical,  agricaltural,  and 
horticultural  societies. 
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The  mma  t«Bp«r»tiire  of  Ifaneillet  Is  66**  Fihr. ;  frost 
b  nre,  and  snow  ftlmost  nnknown.  The  heat  of  sammer  is 
tempered  daring  the  day  by  the  cooling  sea  breeze.  The 
moot  distgieeable  wiud  ta  the  mistral,  a  violent  ani-  cold 
~  northwest  wind,  which  blows  od  an  average  one  hundred 
and  thirt^'^lght  times  a  year,  but  has  at  least  the  advantage 
of  restoring  salnbritjr  to  the  frequently  unhealthy  shoreo 
of  the  Uediterranean.  Tbe  sirocco,  a  soatheaat  wind,  blows 
some  sixty  times  a  year;  though  hot  and  parching  in  sam- 
mer, it  softens  the  winter  oUmate.  Toe  eaat-wmtheast 
wind  Is  cold  and  damp,  and  brings  rain.  The  OkuI  de  la 
Oorance  has  greatly  modiflod  the  climate  of  Maneillesand 
ita  neighborhood,  for  by  restoring  vegetation  it  has  incroued 
^^giiUid  rains ;  there  Is  now  an  annual  rainfoll  of  nearly 

llanellles  is  at  onee  the  largest  eommerdal  port  of  France 
and  a  mannfactaring-  town,  working  up  the  raw  materials 
brought  in  by  sea  from  every  part  of  the  world.  The  lead- 
ing industry  is  tliat  of  soap-making,  which  occupies  sixty 
ftotorles  irith  1200  artisans,  and  annually  produces  66,000 
toni^  valued  at  £2,000,000  sterling.  Withihis  manufiuture 
are  connected  oil  and  chemical  works ;  in  the  former,  which 
employ  2000  to  2500  workmen,  65,000  tons  of  different  oils 
are  prodnccd  yearly.  The  chemical  works  comprise  a  dosen 
milM,  niannfaetnring  dilefly  tbe  salts  of  soda  and  cencen- 
•ratedadda.  Two  thoosanaoperativesare  there  employed, 
and  tbe  value  of  their  annual  production  is  estimated  at 
£820,000.  There  am  also  three  sugar-reflnerlee,  prodncing 
40,000  tuu  of  ioaf-sngar,  of  which  more  tlian  half  is  re- 
«nnited.  SnliAnrfrmn  Sicily  too  ia-reflned  and  oonvetted 
ln£p  sticks  or  flowers  of  snlphar,  to  the  value  of  £80,000. 
Petroleum  reltning  occnptoa  100  workmen.  Uetallurgy  is 
another  great  industry;  a  large  qnantlty  of  ore,  imported 
from  Elba,  Spain,  and  Algeria,  is  smelted  in  tbe  blast  for- 
iUKseBor8t.LouisInthesnlrartis.  TheUeditemueaniron,- 
irorks  uid  yards,  ti^tbw  with  other  private  companies, 
bave  large  worksbeps  for  the  oonstmctlon  or  repair  of 
muine,  steam-engines  and  every  bnwch  of  iron  sbipbnild- 
tng,  em^oTing  several  thousand  workmwa.  Harsollloa  is 
»  Mat  omtn  fbr  the  extraction  «F  ^ver  tnmk  lead  ore; 
ISjOOO  tons  of  lead  and  85  tons  of  fine  silver  are  separated 
annually.  There  are  64  flonr-mills  with  300  sets  of  stonee, 
and  100  fketories  prepare  semolina  and  other  cereal  pastes, 
while  34  tanyarda  drees  500,000  sheep  skins  and  335,000  goat 
aklns.  To  this  list  of  indostries  most  be  added  the  maun- 
ftctories  of  matches,  candles,  and  wa^^lights,  with  brass 
foundries,  glass-works,  and  mannfactnres  of  coral,  and  of 
Oriental  hosiery. 

The  port  of  ManeiUes  is  the  centre  of  numerous  lines  of 
steamers.  Tbe  French  company  of  mail  steam  packets 
(Mea»amrte$  ifaritimea)  despatch  their  boats  regularly  to 
Italy,  Egypt,  Reunion,  India,  China,  and  the  far  East,  as 
well  as  to  Greece,  Turkey,  tbe  Black  Sea,  Smyrna,  and 
Syria.  The  Transatlantic  Company  runs  ita  vessels  to 
Algten,  Tunis.  Malta,  and  the  coast  of  Italy,  and  has  also 
a  regular  line  between  Manellles  and  Now  York.  Many 
private  companies  have  services  to  Corsica,  Algiers,  the 
coast  of  Langnedoc  and  of  Spain,  and  tbe  Italian  Biviera. 
Other  lines  connect  Marseilles  with  Brazil  and  I^a  Plata, 
Havre,  and  London.  iJUidwaTd  there  an  two  Hues  of  rail- 
way to  Aiz,  and  m  third  to  Toulon.  A  navigable  canal  is 
grntly  needed  to  o>nnect  the  port  directly  with  tbe  Rhone, 
in  order  to  avoid  the  difflcaltiee  of  egress  from  the  river 
and  to  make  Marseilles  the  natural  outlet  of  the  rich  Bbone 
ba^n.  The  countries  with  which  tbe  greatest  traffic  is 
maintained  are  Algeria,  Spain,  Italy,  Turkey,  and  tbe  Bna- 
•lan  porta  on  the  Bla^  Sea ;  next  in  order  come  England, 
Austria,  the  weetoro  coast  of  Africa,  lUanion,  the  Cape, 
British  India,  Braail,  the  Antilles,  China,  and  Senqiambia. 
F»Hn  the  Blaiak  Sea,  Turkey,  and  Algeria  come  the  cereali 
which  form  the^lef  Imports  In  point  of  bulk ;  from  Italy, 
Spain,  the  Ijevant,  China,  and  Japan  the  silk,  which  is  tbe 
import  of  greatest  value  (je4,000,000  yearly).  Then  follow 
ttreaand  metals,  iron,  cast  iron,  lead,  and  copper;  also  wood, 
caw  material  for  oil  manufiwrturet  raw  sugar,  cattle,  wool 
and  cotton,  rice,  and  varioue  dry  vegetable  foods,  petroleum, 
oocoa,  gums,  pepper,  and  other  spices,  wines  and  brandies, 
«oal,  skins,  cod-fish,  cheese,  and  spongea.  The  principal  ex- 
ports in  respect  of  value  are  silk,  woollen,  and  cotton  fab- 
TioB.  reflnea  mgats,  wines  and  spirits;  those  of  greatest 
Imlk  are  cereals  in  the  form  of  grain  or  flour,  coal,  bailding 
materials,  oil-cakes,  iron  and  other  mannfactares  in  metal, 
wines  and  spirits,  oils,  glass  and  crystal,  lead,  and  coflTee. 

Of  the  seagoing  tonnage,  one-Uilrd  is  under  the  French 
flag,  biit  the  coasting  tnide,  carried  on  by  French  tailors 
■lone.  Is  almost  half  as  large  as  the  ocean  trade.  Theship- 
ownen  of  the  port  possess  almost  seven  hundred  vessels, 
without  counting  tiie  hundreds  of  fishing  boats  which  ply 
Along  the  roast 

£Msrir.-^e  Onek  00I0117  of  Haaaalla  (In  Latin  JTss- 


sUia)  was  foanded  by  the  enterorising  mariners  of   

in  Alsia  Minor,  about  600  b.c.  Thei  settlement  of  the  Greek* 
in  waters  which  the  Oarthaginians  Jealonsly  reserved  for 
their  own  commerce  was  not  effected  without  a  naval  eon< 
fllct ;  it  is,  indeed,  not  Imprebable  that  the  Phoenicians  were 
■etUed  at  Manxes  bofere  the  Oreek  period,  uid  that  the 

very  name  of  the  town  is  the  Phoniolan  V{9,  "  settlement.'* 

Whether  the  Judges  (  D'OSPi  "lafl'etes'')  of  thePhcenielaa 
sacrifldal  tablet  ntf  Juusdllea  wne  the  lulexa  of  a  (dtr 
older  than  tbe  advent  of  the  Phcenldans,  or  were  a  sort  or 
consuls  for  Punic  residents  In  theOreek  period,  is  disputed. 
The  fall  of  the  Ionic  cities  before  the  Penians  probiUtly 
sent  now  settlers  to  tiie  Ligurian  ooaat  and  cut  off  the  re- 
mote dtr  of  Maaialla  ttata  elose  oonnection  with  the  moUiar 
country.  Isolated  amidst  alien  popnlattons,  the  MusaUota 
made  uieir  way  by  great  prudence  in  dealing  with  the  In- 
land tribes,  by  the  vigilant  admlaistntion  of  their  olisar> 
cbical  government,  and  by  frtigality  and  temperance  united 
to  remarkable  eommerdal  and  naval  enterprissi  Their 
colonies  spread  east  and  west  along  tbe  coast  firom  Uwaeo 
to  Cape  St.  Martin  in  Spain,  carrying  with  them  tbe  wor- 
ship  of  Ajrtemis ;  the  inland  trade,  in  which  wine  was  an 
important  element,  can  be  traced  by  finds  at  Msswllan 
coins  right  across  Gaul  and  through  Qm  Alps  as  aa 
Tyrol.  The  Massaliot  Pytheos  (330-320  b.o.)  passed  tlie 
pillars  of  Hercules  and  visited  the  coasts  of  Gaul,  Britain, 
and  Germany.  The  great  rival  of  Massalian  toade  was 
Carthage,  and  in  the  Punic  wars  tile  city  took  the  side  of 
Borne,  and  'was  rewarded-  by  Bomu  assistance  In  thesoUm- 
gatlonof  the  native  tribes  of  the  Ligurian  moontalm.  IB 
the  war  of  Cessar  and  Pompey  tbe  aristocratic  town  to^ 
the  side  of  the  latter,  and  made  a  conragcous  bdt  vain  re- 
sistance to  Oiesar.  Inmemoir  of  its.ancient  services  tb* 
eity,  "without  whleb,"a8  Cicero  say*.  "Borne  had  nerer 
triumphed  over  tbe  Transalpine  nations,"  was  still  lolt  as 
a  cititat  libera,  but  her  power  was  broken  and  most  of  her 
dependencies  taken  from  her.  From  this  time  Msiswlia 
has  little  place  in  Soman  history ;  it  became  for  a  time  an 
Important  scho(d  of  letters  and  medicine,  but  ita  onouoet^ 
cial  and  intellectual  importance  gradually  declined  inte 
insignificance.  The  town  appearrfto  have  l>een  Christian- 
ized Iwfore  the  end  of  the  3d  century,  and  ita  reputation 
partly  revived  through  the  names  of  Qennadiua  and  Caa- 
sian,  which  give  it  juwmioence  in  the  hlatoiy  of  Senl- 
PelMianism  and  the  foundation  of  Western  moDachism. 

After  tbe  ravages  of  succeaaive  streams  of  invadexBt 
Marseilles  was  repeoplod  in  tbe  10th  century  under  the 
protection  of  its  viscounts.  In  1112  the  town  bought  up 
thoir  rights,  and  was  formed  Into  a  republic^  governed  hj 
a  podestat,  who  was  appointed  for  life,  and  exereised  hit 
office  in  ooqjunction  with  3  notables  and  a  municipal 
council,  composed  of  80  citizens,  3  clerics,  and  6  principal 
tiadesmen.  During  the  rest  of  tiie  Middle  Ages,  however, 
the  higher  town  was  govemefl  by  tbt  blabt^  and  had  Ita 
harbor  at  the  creek  of  La  Jollette.  The  southern  snbuiit 
was  governed  by  the  abbot  of  St.  Victor,  and  owned  the  Vott 
desCatalans.  Situated  between  the  two,  the  lower  town,  the 
republic,  retained  the  old  harbcfr,  and  was  the  most  power- 
All  of  the  three  .divisions.  The  period  of  tbe  rausdes 
brought  great  prosperity  to  Maisemes.  The  activity  <^  ita 
shipbailding,  the  magnitude  of  its  fleet,  tbe  importance  <^ 
its  commerce  and  mannfactnrea,  all  increased  at  once. 
Tbe  count  of  Provence,  Baymond  Btirenger,  Charles  at 
Aiijou,  and  afterwards  Alpbonso  of  Aragon,  suocesuvelr 
attempted  to  make  themselves  msstera  of  the  town;  ft 
suffered  at  different  times  from  incendiarism,  pillage,  and 
massacre  during  the  13th  and  14tb  centuries,  and  in  the 
beginning  of  tbe  IStk.  King  Bent,  who  had  made  it  his 
winter  residenoe,  however,  caused  trade,  arts,  and  manu- 
fiKtun  again  to  floorlsb.  TTnder  Francis  I.,  the  disaffected 
constable  de  Bourbon  vainly  besieged  the  town  with  thi 
imperial  forces  in  1524.  During  the  wars  of  religion. 
Museiliea  took  an  active  part  against  the  Protestaht^MM 
long  refhaed  to  acknowledge  Heniy  IV.  Th»  kaa  of  the 
andent  liberties  of  the  town  bronc^t  on  new  dlatmbaneai 
under  the  Fronde,  which  Louis  XIV.  came  in  persni  te 
suppress.  He  took  tbe  town  by  storm,  and  bad  Ftnt  St 
Nicolas  constructed.  Marseilles  repeatedly  snfltared  from 
the  plague,  and  an  ^idemle  nged  from  M^,  ITSM^  to  May, 
1721,  with  a  aeverl^  for  which  it  la  almoat  InmoMble  to 
find  a  parallel :  Bishop  Belsunoe,  Chevalier  Boas^  and 
others  immortalised  themaolves  by  their  oottiags  and  de- 
votion. 

During  the  Bevolntton  the  people  rose  against  the  aris- 
tocracy, who  up  to  that  time  baa  gorerned  tka  eonmuw. 
In  the  Terror  theyYebelled  against  tbe  convention,  but 
were  promptly  subdaed  by  General  Carteaux.  The  wart 
of  the  empire,  by  dealing  a  seven  blow  to  tbdr  marltinM 
cmuMiee,  exdted  the  hatred  of  the  Inh^tanta  apinst 
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Vapoleon,  who  accordingly  hailed  with  enthasium  the 
retam  of  the  Boorbcfhs  and  the  dehat  of  Waterloo.  The 
news  of  the  latter  provoked  »  bloody  reaction  in  the  town 
•gklnst  thoae  aospected  of.tmpeiriallsiB.  Since  1815  the 
prosperity  of  the  city  has  received  a  consldermble  impnlse 
mm  the  conquest  of  Algeria  and  the  opening  of  the  Snei 
Cuial.  The  completion  of  the  canal  of  the  Dannce  lias 
covered  with  mrdnre  tiie  fbrmeriy  arid  oonntry  aurronnd- 
ing  the  town,  and  the  raeoings  made  in  the  old  part  of 
Katseilles  have  improved  iti  sanitary  condition. 

(O.ME.) 

MARSn,  George  Pbekins,  LL.D.  (1801-1882), 
American  aiplomattst  and  philologist,  was  born  at 
Woodstock,  Vennont,  March  17,  1801,  fnduated  at 
Dutmouth  College  in  1820,  uid  ptactiaea  law  at  Bur- 
lington, Vermont,  devoting  himself  also  with  ardor  to 

ShHological  studies.  In  1835  he  was  elected  to  the 
tate  Legislature,  and  in  1842  he  became  a  member 
of  Congress.  In  1840  he  was  apppinted  United  States 
minister  to  Turkey,  and  in  1852  discharged  also  a  spe- 
eial  mi^noa  to  Greece,  returning  to  Vermonfr  in  1853. 
In  1861  he  became  United  States  minister  to  Italy, 
and  died  in  that  office  at  Vallomtnosa,  July  24,  1882. 

His  chief  pnbliahed  works  are  a  Ompmidtim  Gnmmar  of 
iJt0  Old  JjforOiem  or  leeltmdif  Language,  1838,  compiled  and 
translated  flrom  the  granimar  of  Buk;  The  Camel,  kUOrgani- 
mHom,  BabiU,  and  V$e»,  1856  iLectura  m  the  EnglUK  Lan- 
fvage,  1861 ;  TKe  Origin  and  Biitorf  o/tts  AuU«A  Language, 
ISK:  Ua»aadNature,18&L  Theust-named work,largely 
TCwritten,  wBBisBBednndwr  the  title  Uu  mm  Modijied 
ifB>ma»Aeltam,bitffH. 

MARSHAL  (ftom  Old  Iligh  German  mamhi  horse, 
and  teale,  oare-toker),  in  its  original  signification  a  ser- 
Tant  of  the  royid  man^e,  was  af\erwards  a  title  nven 
incKffeient  countries  to  the  holders  of  various  nigh 
offices,  military  aod  dvil.   In  the  time  of  Philip  An- 

Sstus  the  commander  of  the  French  forces  was  called 
e  mar^al  Qf  I'^noe.  Under  Francisl.  the  marshals 
of  France  became  two  in  number,  under  Henry  IIL 
four,  and  in  the  ^ime  of  Louis  XlV.  their  number 
was  raised  to  twenty.  In  England  the  marshal  was.a 
high  officer  of  state  as  far  back  as  the  12th  century. 
In  the  end  of  the  12th  and  first  half  of  the  13th  cen- 
tury the  office  was  conferred  on  the  earls  of  Pembroke, 
from  whom  it  passed  by  female  descent  to  the  family 
of  Bigod,  eari  of  Norfolk.  The  dignity  of  earl-mar- 
shal was  afterwards  held  successirely  Dy  tne  Slowbrays, 
dukes  of  Norfolk,  the  IlowardSj  dukes  of  Norfolk,  and 
the  earls  of  Arundel  and  Norwich.  Under  a  grant  b^ 
Qiarles  II.  to  Ilenry  Howard,  earl  of  Norwich,  it 
has  descended  to  and  continues  in  the  line  of  the 
existing  dukea  of  Norfolk.  The  marshal  was 
in  feudal  times  (in  conjunction  mtix  the  con- 
stable, astjU  higher  officer)  tho  judge  in  the  court  of 
chivalry,  whichliad  cognizance  of  questions  of  honor 
and  dignity ;  and,  when  the  king  headed  his  army  in 
person,  it  was  the  marshal  whoselc<ded  the  proper  spot 
tor  the  encampmeDt  of  each  noble.  ^The  conskib  fe's 
pow«8  and  duties  were  superseded  iu  the  reign  of 
IlenirVIIL;  but  earl-marshal  is  still  the  head  of  the 
Herald's  College,  and  appoints  tho  officers  of  arms.  In 
SooUand  (an  orthography  resembling  the  French  mar6- 
dial  being  adopt^)  the  office  of  marischal,  probably 
Introduced  under  David  I.,  became  from  the  14th  cen- 
tury hereditary  in  the  family  of  Keith.  The  Scottish 
marischal  became  an  eari  under  the  designation  of 
"  ^arl-marischal "  in  1458.  Marischfd  College  in 
Aberdeen  was  founded  and  endowed  hy  the  munifi- 
cence of  Georee,  5th  earl-marischal.  The  dignity 
came  to  an  end  by  the  attainder  of  George,  10th  earl- 
marischal,  in  1716.  The  military  title  of  field-mai^ 
shal  was  at  first  borrowed  by  the  Germans  from  the 
French  marfchal  tU  dumps;  and  in  the  Thirty 
Tears*  War  it  meant  much  what  quaitennaster-gen- 
eral  does  now.  It  was  not  till  last  century  that  the 
word  rosp  in  dignity  so  as  to  signify  the  highest  mili- 
tary dignity  except  that  of  commander-in-chief.  It 
was  adopted  into  the  British  military  system  from 
Germany,— the  first  field-marshals  being  John,  duke 


of  Argyll,  and  Oeo^^  earl  of  Orkney,  made  so  by 

George  II.  in  1736. 

MARSHALL,  John  {1755-1835),  chief  justioe  of 
the  United  States,  was  bom  in  Fauquier  county,  'V  ir- 
^nia,  on  September  24, 1755.  As  lieutenant  and  cap- 
tain he  served' in  the  levoluUonsd^  army  from  1775  to 
1780.  In  1781  he  began  the  practioe  of  the  law,  and 
two  years  later  removed  to  Hichmond.  At  various 
times  from  1783  to  1798  he  was  elected  a  member  of 
the  Virginia  legislature,  in  17F18  a  member  of  the  A'ir- 
g;inia  convention  for  the  ratification  of  the  constitu-  « 
tion;  in  1797  he  was  envoy-ex  tcaordinary  to  France, 
and  in  1790  a  member  of  Congress ;  in  1800  he  became 
secretary  of  state ;  and  on  January  31, 1801,  he  woe  ap- 
pointed to  the  chief  justiceship,  which  position  he  held 
until  hia  death  on  Uie  6th  day  of  July  1835.  Sfnr- 
shall  as  a  lawyer  soon  rose  to  the  first  rank  at  the  Yir- 

S'nia  bar,  and  acquired  also  a  national  reputation.  In 
e  Virginia  oonvenlJon  of  1788  his  influence  was  see* 
ond  only  to  that  of  Madison  in  secariiur  the  adoption 
of  the  constitution.  But^  unlike  Slaaison,  he  eon- 
tinued,  onder  the  constitution,  tosnpptnt  the  adnuhis* 
tration  of  Washington  and  F&deialist  measures  in  een- 
eraL  Itwosasdiief  justice  of  the  supreme  court  of  the 
United  States,  however,  that  dlarshall  won  lasting 
fame.  His  reixirta,  filling  about  thirty  volumes,  form 
a  work  which  time  will  only  render  more  valued.  In 
the  expoundinfj  of  public  law,  whether  intomational 
or  State  law,  fais  talents  found  .their  freest  scope.  In 
these  departments  of  jurisprudence  general  pnnciplei 
rather  than  authority  must  be  sought  by  the  judge, 
and  in  their  application  Marshall  has  had  no  equal 
upon  the  Amencan  bench.  It  is  the  peculiar  function 
of  the  Buprnne  court  of  the  United  States  to  interpret 
the  constitution  and  to  guard  it  from  the  encroachments 
of  both  national  and  State  legislation.  To  thb  duty 
Marshall  brought  his  great  and  just  powers  of  reason- 
ing, as  well  as  those  broad  views  of  goremment  which, 
during  the  thirty-four  years  of  his  judicial  career,  gave 
to  the  constitution  the  liberal  powers  which  were 
necessajy  to  its  durability.  "  The  constitution,"  soys 
Judge  Story,  "since  its  adoption,  owes  more  to  him 
than  to  any  other  single  mind  for  its  true  interpretation 
and  vindication."  See  biography  bv  HeniyFlandoa 
in  his  Liva  of  the  Chief  Juttices.  vol.  iL 
MABSIIALL  ISLANDS.  See  MicBOnsiA. 
MABSHAIXTOWN,  the  oonnty  seat  of  MandiaU 
County,  Iowa,  United  States,  is  situated  on  the  la^ 
river  at  the  junction  *of  several  railway's,  and  in  the 
midst  of  a  grain  and  sto(^  producing  region.  Among 
its  numerous  industries  are  Bugar-refintng,  wagon* 
making,  and  the  manufacture  of  oarbed  steel  wire  for 
fencing  purposes.  The  population  was  3218  in  1870 
and  6240  in  1880,  and  has  since  increased  rapidly. 
_  M^^BSHMAN,  Joshua  (176&-1837),  aBaptistmis- 
sionary  and  Oriental  scholar,  was  born  on  April  20, 
1768,  at  AVestbury  Leigh,  in  Wiltshire,  where  he 
received  a  somewhat  detWtive  school  education,  and 
aAerwards  followed  the  occupation  oT  a  weaver  until 
1794.  when  he  removed  to  Bnstol  to  take  Ghaige  of  a 
small  school  there.  Bleanwhite  he  had  been  diligenk 
in  the  cultivation  of  his  talents,  which  were  naturally 
good;  and  he  was  already  a  man  of  considerable 
acr|uirementa  when  iu  1799  he  was  sent  by  the  Baptist 
Missionary  Society  ^  to  join  their  establishment  at 
Senunpore.  Here,  in  addition  to  the  discharge  of  his 
more  special  duties,  he  engaged  with  success  in  the 
study  of  Bengali  and  Sanskrit,  and  afterwards  of  Chi- 
nese, and  accomplished  numerous  literary  tasks,  the 
more  important  of  which  are  mentioned  below.  He 
received  tho  degree  of  D.J),  from  Brown  Univeruty, 
U.  S.  A.,  in  1811.  His  death  took  plaoe  at  Senun- 
pore on  Deconber  5,  1837. 

Dr.  Sfarshman  tnuulated  Into  Chioeae  the  book  of  Q«n- 
eais,  the  Gospels,  and  the  Epistles  of  Paul  to  the  Somana 
and  the  Corinthl&DB;  in  1811  he  fyoblished  The  Worka  of 
CaufHeiut,  containing  the  Original  Text  witlf  a  lYamiatiM,  ana 
in  1814  his  Clavif  Siniea.   He  waa  aiMO  the  author  of  Jeto> 
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mmtt  of  CMmm  (Trttamar  wtM  PreiimiMrf  DimertoHoa  on  (A« 
Ckaraeten  and  CbUoqniul  Maditmu  of  tk»  CUmm,  ud  WM 
HBoelated  with  Cbrey  in  the  prepiintlon  of  ft  Suukrib 
gnmmMX  and  of  a  BenRali-EnKliBh  dictionary.  See  J.  C. 
Manhmao'*  Life  and  Timet  of  Oaraf,  itarAwum,  and  Ward 
(2  TOli.,  1859).  • 

.  MAKSIGLI  (Latinized  MABsiLitrs)]  Luiai  Ferdi- 
nand, Boldier  ud  nvant,  wa«  boro  at  Bologna,  July 
10, 1658,  and  died  in  the  same  city,  November  1, 1730. 
Alter  a  oonaiderable  couree  of  study  in  mathemaUcs, 
natural  history,  and  anatomy,  he  visited  Constantinople, 
and  on  his  return  to  ChriBtendom  offered  fats  services 
to  the  emperor  Leopold,  then  at  war  with  the  Turks 
{1682^  Wounded  and  captured  in  an  action  on  the 
nver  Raab,  he  was  sold  to  a  pasha  and  accompanied 
him  to  thQ  siege  of  Vienna ;  but  in  1 684  his  fiienas  pur- 
chased his  release,  and  at  the  close  of  the  war  he  wis 
appointed  commissioner  for  fixing  the  new  Dalmatian 
boundaiy.  In  1703  ho  was  second  in  command  to  the 
count  of  Arco  when  Alt-Breisach  was  surrendered  to 
the  duke  of  Bunnndy;  and,  though  popular  opinion 
acquitted  him  oiblame,  Maiwgli  was  cashiered  when 
Aico  was  condemned  to  death.  Devoting  himself  to 
adentifio  pursuits,  he  visited  Smtzerland,  and  spent  a 
oonsiderable  time  at  Paris  and  Marseilles.  He  went  to 
Borne  in  1709  at  the  request  of  Clement  XI.,  but  soon 
returned  to  Mareeilles  to  prosecute  his  investigations 
into  the  physifial  nature  of  the  sea.  In  1712  he  pre- 
■ented  his  scientific  collections  to  his  native  city,  and 
^us  gave  rise  to  the  Bologna  Institute  of  Science  and 
Art ;  and  about  the  same  time  ho  established  a  press, 
including  founts  of  Oriental  ohanutteni,  fixr  pnntiog 
the  publications  of  the  society.  * 

Uanigli's  own  works  were  valuable  oontribntlons  to 
knowledge,  brought  out  in  very  handsome  style.  Best 
Icnown  an  his  carlotM  phydcal  hirtory  of  the  sea  (Italian, 
Venice,  1711 ;  French,  Anwterdam,  1725),  with  a  very  lauda- 
tory pre&ce  1^  Boerliaave ;  L'Hat  mi&tairo  d*  VEmmro  OtUmtn 
{ AmBterdant.  1738) ;  and  Danmbiiu  Pammet^eo-MyncMa  ( Hague, 
1726).  This  last,  of  which  only  three  hundred  and  oeventy- 
llve  copies  wen  printed,  oonBists  of  six  huge  folio  volumes 
illnstrated  by  nearly  three  hnndred  maps  and  engTavings, 
and  ttoxnlfhea  an  exceedingly  elaborate  accoaut  of  the  coarse 
of  the  Danabe,  of  the  towns  and  antiquities  along  Its  banks, 
of  its  birds,  bMsts,  fishes,  etc  See  FonteueUe's  Saao  in  Mdn, 
do  rAMd.  det  SdausM,  I^ris,  1730;  Qalncy,  Vi4  do  Jfoaa.  lo 
Comte  de  Marngli,  Zurich,  1741. 

MABSTON,  John,  was  one  of  the  most  vigorous 
satirists  and  dramatists  of  the  Shakespearean  age.  He 
iraa  probaUy  some  ten  yean  younger  than  Shakespeare. 
He  has  been  identificti  with  a  gentleman  commoner  of 
Brasenoee  College,  Oxford,  who  entered  in  1591,  and 
was  admitted  B.A.  in  1593  as  the  eldest  son  of  an 
esquire.  If  this  is  the  same  John  Marston  that  was 
Juried  in  the  Temple  Church  in  1634,  under  a  tomb- 
atone  Oblivtom  tacrum,  the  identification  of  him  with 
tiie  ppet  is  most  probably  right,  for  one  of  Marston's 
most  aiogular  poems  is  a  prayer  to  Oblivion— 
"  Let  others  pray 

For  ever  their  &it  poems  flourish  ; 

But  as  for  me,  hungry  Oblivion, 

Devoor  me  qulek." 

In  the  superfluity  of  learned  alluaions  and  Latin 
QOOtations  in  his  plays  Marston  proclaims  the  fact  that 
be  was  a  university  man.  He  entered  the  field  of  let- 
ters in  1598,  as  a  satirist,  with  a  Scourge  of  Villany. 
fie  was  professedly  an  imitator  of  Juvenal,  but  he 
wrote  rather  in  the  spirit  of  Skclton,  and  speedily 
earned  something  like  Skelton's  reputation  as  a  coarse 
ribald  buffoon  of  astonishing  energy,  girding  at  the 
ijrosseBt  vices  of  the  time  in  plain  naked  wonls  stript 
nom  their  shirts. ' '  There  was  more  of  the  good-natured 
chuckling  buffoon  than  of  the  cynio  in  Marston's  satire, 
though  he  did  profess  unmeasorcd  soorn  for  the  vices 
sud  fopperies  of  his  Age.  The  coarse  energy  of  his  in- 
vective pours  out  as  if  he  loved  stroufj  language  more 
than  he  hated  the  subjects  of  his  ridicule.  Shake* 
speare's  Vi-inif  and  Adonis  was  one  of  Maraton's  first 
butts  I  Pyrimalion'n  Anffi^e  (1598)  the  wooing  of 

Adorns  by  the  queen  of  love  is  very  roughly  but  very 


ddverly  parodied.  The  freshness  and  vigor  of  Bfan* 
ton's  vdn  brotulit  him  at  onoe  into  notioew  He  is  mea- 
tioiied  {miaspeft  as  Haxtoo  or  Hastone)  in  Hendowe'a 
Diary^  in  1599,  as  "the  new  poet"  reoeiving  payment 
as  part  author  of  a  plu^;  and  in  the  same  year  he  was 
probably  ridienUtd  by  Ben  Jonson  as  "Cario  Buffime" 
in  Every  Man  out  of  Ma  Sumor.  He  and  Dekker  had 
a  famous  quarrel  with  Jonson  arising  out  of  the  latter's 
attju^k  upon  them  in  the  Pbdtaiiter  (see  Dkeksi).  ^Hie 
literary  enemies  were  reconciled ;  Harston  forswore  lit- 
erary quarrels,  dedicated  a  play  to  Jonson  in  terms  of 
high  eulogy,  and  was  ooiyoine^  with  Jonson  and  Chap- 
man in  the  play  of  Eattward  Sol  some  political  allu- 
sions in  which  nearly  cost  the  authors  their  ean. 
Marston  wrote  comparatively  few  plays,  published  in 
quick  succession  at  Uie  following  pates:  Antonio  and 
MeUida  (1602) ;  AnftmiVi  Raxn^  (1602) ;  The  Mai- 
content  (1604,  his  first  and  most  powerful  play):  The 
Ihadi  Courtesan  (1605) ;  Parasitaster  (1606);  Sopko- 
nu&a(1606};  What  You  Wm  {1601).  Marston  thea  ap- 
parendyleft  off  play  writing;  if  betived  till  1634j  tfaers 
IB  no  explanation  of  his  sudden  stoppue.  There  is  very 
litUe  constructive  skill  in  bis  plays ;  the  plots  are  unin- 
teresting. He  does  little  more  than  send  a  prooesuon  of 
puppets  across  the  stage,  one  or  more  of  which  "gird 
at  the  others — very  loose  libertines"  and  very  con- 
temptible some  of  them— in  the  author's  own  rough 
vein  of  satiire.  One  scene  in  Antonio  and  MeUida  was 
much  admired  by  Oharies  Lamb,  and  either  suggested  or 
was  suggested  by  one  of  t^e  most  powerful  situations 
in  King  Lear.  But  the  passage  taken  out  of  the  body 
of  the  play  gives  a  very  misleading  idea  of  its  ^neru 
tenor,  or  of  the  general  cast  of  Marston's  dramaticwork. 
MABSYAS  was  a  Phrygian  cod,  whose  name  has 

Sassed  into  Greek  mj^tholcwy.  It  is  hardiv  possible  to 
iscover  the  real  basis  of  the  legends,  as  their  original 
form  has  been  so  much  altered.  Mars^as  was  the  god 
of  a  small  river  which  rose  in  a  cave  in  the  a^ora  of 
Celsense,  and  flows  into  the  Maoander.  In  this  cave 
was  hung  a  hide,  which  according  to  the  story  was  the 
akin  of  Marsyas  suspended  there  by  Apollo.  When 
Athene  threw  away  her  flute,  Marsyas  found  it,  a  sub- 
ject repreeented  bv  the  sculptor  M^n.  Proud  of  his 
UEill,  Marsyas  challenged  ApoUo  with  bis  lyre.  Midas 
the  rbr^an  king,  appointed  judge  in  the  contest,  pre- 
ferred the  flute-player,  and  got  his  ass's  ears  in  reirard 
for  his  stupidity.  The  contest  and  the  punishment  of 
Marsyas,  who  was  flayed  alive  by  Apollo,  were  frequent 
subjects  for  Greek  art,  both  vase-painting  and  wtilp- 
ture.  There  can  be  little  doubt  that  this  account  has 
been  very  much  altered  from  its  native  Phrygian  form 
by  the  Attic  comic  poets,  with  whom  Marsyas  was  a 
favorite  character.  With  regard  to  the  Phiygiau  god 
it  is  difficult  to  say  more  than  that  he  and  SQeuua  and 
Midas  are  assoouted  in  l^nd  with  Dionysus,  and  that 
he  must  therefiure  belong  to  the  cycle  of  l^nds  of 
Cybele  (see  Preller,  Gr.  Mythol,  C  508).  The  flute 
was  the  favorite  instrument  in  the  worship  of  the  god* 
desa.  Sacrifices  were  offered  by  the  people  of  Cdsenas 
to  Marsyas,  and  he  helped  them  against  the  Galatians 
(Pans.,  X.  30).  A  statue  of  Mansyas  was  erected  in  the 
Roman  Forum  and  in  other  towns,  and  is  said  to  hare 
been  a  aymbol  of  liberty. 
MABTEN.i  the  name  of  a  group  of  animals  oonsti- 

I  Br  all  old  aathon  of  authority,  ai  Bay,  Pennant,  Shaw,  and 
Fleming,  the  word  is  written  "  Haitln,"  but  this  form  of  mdllng 
li  now  generally  reaerved  br  way  of  dl>tluotlon  for  the  bfid  <Me 
Uabtiio.  The  word,  a§  applied  to  the  animal  here  dewrioed, 
oocnn  ill  most  Germanic  and  Romanic  langnagei  ^-German. 
narder:  Dutch,  morfer ;  Swedish,  mart;  Danbb,  moor,-  Engllah. 
marttrMi,  iMortm^  flMHttn,  fltortta,  and  mrtitf;  Trencb.  woHeand 
martre:  Italian,  wortDra  and  siarfonBa;  Spaiwiand  Portmnuae, 
morto.  Its  earilost  known  nn  la  In  the  form  MorfM  Ofartfau,i}i. 
X.  871,  but  It  can  acaroaly  be  an  old  Latin  word,Ba  Itia  notfonnd 
la  Pliny  or  other  claanoal  wr  ten,  and  Martial  often  intiodncad 
foreign  wortU  Into  his  Latin.  Its  etymology  haa  been  connected 
with  the  Oerman  "  martem,'*  to  totment.  A  Beoond  Bonuutle 
name  for  the  lame  animal  la  fittna.  In  Fiench/twfas  {aee  E.  Von 
Marten'a  "  Ueber  Thlemamen,"  in  Der  Zootogiadie  Oarxen,  rol.  zL, 
1870).  The  i«rm  "  Marten  Cat,"  often  naed,  la  a  mimomer,  for 
though  somewhat  Cat-like  In  alae.  general  appearance,  and  hab- 
iM,  tta  true  afflniUea  an  not  with  the  /Wids,  but,  aa  stated  abova^ 
with  the  Bean. 
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Anting  ft  small  but  well-defined  seeUon  of  the  fatuity 
Mim^ce^  belonging  to  the  Aictoid  or  Bear-like  din- 
^on  of  the  order  Camwom  (see  Mammaua,  pp.  446, 
-447  of  the  present  volume). 

The  eenuB  Mustda,  as  restricted  by  CuTier  i^^gne 
Animal^  1817),  coatuns  a  veiy  Daturu  assemUaAe  of 
^nimwli  omunonty  called  Mutens,  SaUes,  Powcats, 
'StoitB,  Enninee.  and  Weasela,  all  closely  allied  in 
ftrasHxm  and  h«bit&  A  atruotural  divinon,  however, 
■ooonzB  between  the  two  first-named  and  all  the 
■others,  eSpecdaUy  shown  in  the  presence  of  an  addi- 
tiond  small  premolar  tooth  on  each  side  of  each  jaw ; 
«nd,  aruling  himself  of  this  and  some  other  minor 
•characters,  Cuvier  divided  the  genua  into  two  sub- 
genera, for  the  first  of  which  he  retained  the  name  of 
Mv^da^  and  to  the  second  assigned  that  of,  Putoritu. 
Three  years  later  Nilsson  {Skand.  Fauna,  1820)  defi- 
nitely constituted  the  two  gn>ut>8  into  genera,  apply- 
ing to  the  finrt  the  name  of  Martet,  by  which  the 
-aniw|*lff  composing  it  had  been  generally  designated  by 
ihe  LaUn-wnting  zoologists  of  the  pre^dmg  century, 
wd  keeping  Muatda  for  the  more  typical  Weasels  and 
their  immediate  allies.  Later  Eoolo^ts  have  been 
-cUvided  between  the  nomenclature  of  Cuvier,  which 
bas  the  {Htiorityt  and  that  of  Nilsson,  which  on  other 
^[ronnds  is  preferable.  Those  who  adopt  the  latter 
affirm  that  Cuvier's  names,  being  only  used  by  him  in 
4  sul^fenerio  sense>  and  not  binomially,  need  not  be 
«ppliM  generically ;  but  this  is  contrary  to  tlie  practice 
usually  lollowed  in  such  cases.  Others  avoid  the  diffi- 
culty by  not  breaking  up  the  genus  at  aU,  and  so  ap- 
ply the  term  MuUda  to  all  the  species.'  The  result  is 
wat  the  gKiezio  name  of  the  Martens  in  modem  loo- 
loj^cal  works  oseillatas  between  Martet  and  Mvttda, 
«oo(Hrding  to  the  views  of  the  writer. 

The  following  characters  apply  to  the  restricted 
{(roup  of  Martens  proper,  by  whatever  name  they  are 
'Called.  Body  long,  sfender,  and  very  fiexible,  though 
less  BO  than  in  the  true  Weasels.  Head  somewhat  tri- 
■angolar;  muzzle  pointe4i  the  nose  extending  a  little 
beyond  the  lips ;  eyes  large  and  prominent ;  ears  con- 
spicuous, broad,  Somewhat  triangular,  rounded  at  the 
«nds,  timed  outside  and  in:  limbs  short;  feet 
rounded ;  toes  short,  five  on  each  foot,  all  with  short, 
xwmpressed,  curved,  sharp-pointed  claws.  Soles 
densely  furred  between  the  naked  pads.  Tul  moder- 
«tely  long,  more  or  leas  bushy.  Out«rfur  long,  strong, 
«nd  g\omy ;  a  very  abundant  sofl  under  fur. 

Vertebras:  C  7,  D  14,  L  6,  S  3,  C  18-23.  Skull 
•elongated  and  depressed.  Fatnal  portion  moderate, 
■and  rather  compressed.  Zygomata  arched  and  wide 
but  slender.  Postorbital  processes  small.  Auditory 
bullsB  larf;e  but  not  very  globose.  Mandible  with  a 
strong  tnangulor  vertical  coronoid  process  and  a  well- 
^eveloi}ed  angular  process. 

Dentition :  t  c  |,  p  },  m  } ;  total  38.  Upper  indsors 
ID'  a  straight  transverse  line,  rather  long  and  com- 
pressed ;  nrst  and  second  subequal,  third  considerably 
faiver.  Lower  incisors  very  small,  eepecnally  the  first, 
and  vowded  together,  the  second  placed  rather  behind 
the  others.  Canines  long  and  sharp-pointed.  Upper 
premolBra:  first  very  small,  with  simple  crown  ^and 
•one  root ;  second  ana  third  nearly  equal  in  uze  and 
two-rooted,  with  simple  compressed  sharp-pointed 
■crowns,  with  very  slightly  developed  accessory  cusps ; 
fourth  (the  sectorial)  with  blade  consisting  chiefly  of 
the  central  and  posterior  cusps,  the  anterior  being 
rudimentary,  inner  tubercle  small  and  confined  to  the 
anterior  part  of  the  tooth.  True  molar  tubercular, 
About  twice  as  vide  transversely  as  in  the  antero- 
posterior direction,  having  an  outer,  more  elevated, 
vat  smaller  portion,  bearing  three  blunt  tubercles :  to 
-  the  inner  side  of  this  the  crown  is  oontracted^  and  its 
snrface  deeply  hollowed ;  it  then  expands  again  into  a 
broad  low  lobs,  with  the  central  part  elevated,  and  a 
raised,  even,  semicircular,  slightly  crcnated  internal 
tiorder.  Lower  premolant:  first  very  smalt,  simple, 
«nd  one-rooted :  secon^,  third,  and  fourth  increa«Dg 


slightly  in  size,  with  high  compressed  pointed  crowns 
and  posterior  accessory  cusp^  best  marked  in  the 
third.  Fust  molar  (sectorial)  with  well-marked  bilobed 
blade, — heel  scarcely  more  than  one-third  of  the 
length  of  the  tooth,  and  a  very  small  inner  tnberde. 
Second  molar  small,  single- rootsd,  with  a  low,  flattened, 
subdrcular  or  oval  tabarcular  crown:  ^ 

In  geographjoal  distribution  the  Martens  are  limited 
to  the  northern  hemisphere,  ran^g  throughout  the 
greater  part  of  the  northern  temperate  regions  of  both 
Old  ana  New  Worlds,  as  far  north  as  conditions  of  ex-^ 
istence  suited  to  their  habits  are  met  with,  and  south- 
wards in  America  to  35°  N.  lat,  while  in  Asia  one 
species  is  met  with  as  far  as  the  island  of  Java. 

The  various  species  appear  to  be  veiy  similar  in 
their  habits.  They  live  in  woods  and  rocky  places, 
and  are  thoroughly  arboreal,  spending  most  of  thdr 
time  in  trees,  although  desoenwng  to  the  ground  in 
quest  of  prey.  They  climb  with  great  fitdlity,  and  ar« 
agne'and  fraoeful  in  thor  movements.  Some  spedlfit 
are  sud  occa^nal^  to  resort  to  berries  and  other  fruit 
for  food,  but  aa  a  rule  thoy  are  strictly  camivorooiv 
feeding  chiefly  on  birds  and  their  eggs,  small  mam- 
mals, aasgoiirels,  hares,  rabbits,  and  moles,  but  chiefly 
mioe  of  various  kinds,  of  which  they  destrov  great 
numbers,  and  occarionally  snakes,  lizards  ana  frogs. 
In  proportion  to  their  size  they  are  among'the  most 
bloodthirstyof  animids,  though  less  so  than  the  true 
Weasels.  The  female  usually  makes  her  nest  of  moss, 
dried  leaves,  and  grass  in  the  hollow  of  a  tree,  but 
sometimes  in  aJiole  among  rocks  or  ruined  buildmgs, 
and  produces  several  :^oung  at  a  birth,  qsually  from 
four  to  six.  Though  mid  and  untameable  to  a  great 
degree  if  captured  when  Miy  grown,  when  takea 
young  they  are  vety  docile,  and  have  frenueutly  been 
made  pets  of,  not  having  the  strong  unpleasant  oAat 
of  the  smaller  MmtelidcK.  The  common  European 
Marten  appears  to  have  been  partially  domesricated  by 
the  Greeks,  and  Koifians,  and  to  have  been  used  to 
keep  houses  clear  from  rats  and  mice  before  cats  were 
introduced. '  In  the  same  wav,  according  to  Hodgson, 
an  allied  species,  the  Yellow-oellied  Weasel  {J^ustda 
kathiah),  is  exceedingly  prized  by  the  Nepalese  for 
itsservicein  ridding  houses  of  rats.  It  is  easily  tamed; 
and  such  is  the  dread  of  it  common  to  all  murine  ani- 
mals that  not  one  will  approach  a  house  where  it  ia 
domi<nled."  It  is,  however,  to  the  great  value  attached 
to  the  pelts  of  these  animals  that  their  importance  to 
man  is  chiefly  due.  Though  all  yield  fur.  of  service- 
able quality,  the  commercial  value  varies  immensely, 
not  only  according  to  the  particular  species  from  Whi^ 
it  is  obtained,  but  according  to  individual  variation, 
depending  upon  age,  sex,  season,  and  other  trifling 
circumstances.  The  skins  from  northern  regions  are 
more  full  and  of  a  finer  color  and  gloss  than  those  from 
more  temperate  climates,  as  are  those  of  animals  killed 
in  winter  compared  to  the  same  individuals  in  the 
summer  season.  The  caprices  of  fashion  have,  more- 
over, set  wholly  facritions  values  upon  slight  shades 
of  color,  recognized  and  named  by  experienced  fbrrier^ 
but  not  indicating  any  spedfio  or  other  distinctions  of 
which  zoologists  have  any  cognizance.  Enonnous 
numbers  of  animals  are  annuaJly  caught,  chiefly  in 
traps,  to  supply  the  demand  of  the  fur  trade,  Sibeiu 
and  North  America  being  Uie  piindpal  localities  from 
which  they  are  obtained. 

With  the  exception  of  the  Pekan  ( Jf.  pmiumfi)  aU  the 
Haitens  are  so  mach  alike  in  size,  genetsl  coloring,  and 
cranial  and  dental  characten  that  the  dlBcrimlDatlon  of  the 
species,  and  ansignment  of  the  proper  geographical  dlatri* 
bntion  to  each,  has  heen  a  Bubject  which  has  sorely  per»- 
plexed  the  ingennity  and  patience  of  zoologists.  The 
following  description  by  Dr.  Elliott  Cones  of  the  external 
characters  of  the  American  Pine  Marten  (if.  amerieana]  will 
apply  almost  equally  well  to  most  of  the  others.  "  It  Ic 
almost  impossible  to  describe  the  color  of  the  Pine  SCarten, 

■  SeeRoUeston,  "On  the  DomesUe  Cata,AUi  domoUw  and 
MuMla/oina,  of  Ancient  and  Modem  Tbofli,"  JomnuU  qf  JMUemg 
and  PkytMon,  voL  iL  p.  17,  UBS. 
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except  In  geuenl  temu,  without  going  into  the  details  of 
the  endleeff^diTersities  occasioned  by  age,  sex,  season,  or 
other  incidents.  The  animal  is  '  brown,'  of  a  shade  from 
•rsQgeor  tawnj  to  qnite  blackish;  the  tail  and  feet  are 
ordinarily  the  darkest,  the  head  lightest,  often  quite 
whitish ;  the  ears  are  nsnally  rimmed  with  whitish ;  on  the 
throat  there  is  nsaally  a  large  tawny-yellowish  or  orange- 
brown  |iatch,  from  the  chin  to  the  fore  legs,  sometimes 
entire,  sometimes  broken  into  a  number  of  smaller,  irregu- 
lar blotches,  sometimes  wanting,  sometimes  prolonged  on 
the  whole  under  surface,  when  the  animal  is  blcolor  like  a 
Stoat  in  inmmer.  The  general '  brown '  has  a  grayish  cast, 
as  &r  as  the  under  fur  is  eoncemed,  and  is  overlaid  with 
rich  luitroQB  blackish-brown  in  place*  where  the  long 
bristly  hitini  prevail.  The  claws  are  whitish;  the  naked 
nose  patl  and  whiakera'are  black.  The  tail  occasionally 
showB  intcrspcrsetl  white  hairs,  or  a  white  tip." 

The  specicfl  generally  recognized  as  distinct  are  the  fol- 
lowing, the  fiist  five  belonging  to  the  Old  and  the  last  two 
to  the  New  World. 

1.  MuMlela  foina,  Erxleben;  the  Beech  Atarten,  Stone 
Marten,  or  White-breasted  Marten, — Distinguished  from 
the  foUowtnghy  the  greater  breadth  of  the  skull,  and  some 
miante  bnt  constant  dental  characters,  by  the  dull  grayish- 
brown  oolot  of  the  tar  of  the  upper  parts,  and  the  pure 
white  of  the  throat  and  breast.  It  inhabits  the  greater 
part  of  the  Continent  of  Enropo,  bnt  is  more  sonthem  than 
the  next  In  its  distribution,  not  being  found  in  Sweden  or 
Norway,  nor,  aoconling  to  the  recent  investigations  of  Ur. 
Alston,  Is  the  British  Isl^  although  included  In  their 
Ikuna  by  all  earlier  writers. 

S.  M,  wtarte*,  Linn. ;  Martea  lylntltea,  Nilsson ;  Jf.  oMetaM, 
Fleming ;  the  Pine  Marten  (see  figure). — Outer  fhr  rich  dark 
brown;  nnder  fbr  reddisb-grsy,  with  clear  yellow  tips; 
breast  spot  usoally  yellow,  vaiying  f^m  bright  orange  to 

Cle  cream-oolor  or  yellowish-white.   Length  of  head  and 
dy  16  to  18  inches;  of  tail  (including  the  hair)  9  to  12 
Inches.   This  species  is  extensively  distributed  throughout 


Bnropean  Pine  Karten  (MuMa  maria).  From  llfc. 

Borthem  Enropo  and  Asia,  and  was  formerly  common  in 
most  parts  of  Great  Britain  and  Ireland.  Though  com- 
monly called  "  Pino  Marten,"  it  does  not  appear  to  haveany 
special  preference  for  coniferous  trees,  except  that,  inas- 
much as  they  constitute  the  greater  portion  of  the  forests 
of  the  countries  which  it  inhabits,  it  ia  more  often  met  with 
In  them  than  in  any  other.  With  regard  to  its  recent 
occurrence  In  tbe  British  lBle«,  Mr,  Alston  writes  In  Proo. 
</  ZooL  Society  of  London,  1879 

"  Although  gteatly  reduced  In  numbers  by  persecution.  It  stlU 
maintains  Its  nound  in  the  wilder  distrlctiof  Scotland,  the  north 
of  England,  Wales  and  Ireland;  and  occasionally  speclmena  a» 
kfUea  In  counties  where  the  ipectee  was  thought  to  have  been  long 
•zttnct.  InSeotland  UIs  still  fonnd,  though  comparatively  rarely, 
In  the  Lewlsand  in  mart  of  theHlgbumd  mainland  conn  ties, being 

Crhapa  most  abundant  ta  Suth^Iand  and  Roaa-ablre,  especially 
the  deer  forests.  In  the  Lowlands  a  Marten  Is  now  a  very  great 
mrltv :  but  a  fine  example  was  killed  In  Ayrshire  In  the  winter 
of  1875-7S,  In  the  north  of  England  Mr.  W.  A.  Dumford  says  the 
oedeats  'still  plentiful' hi  the  wilder  parts  of  Cumberland, 
Westmoreland,  and  lancashlre,  and  In  lincolnsblre  several  have 


twen  reooided,  tbe  latest  killed  In  itMb,  toj  Mr.  Cordeanx.i  la 
Norlolk  one  ibot  last  rear;  and  I  uk*e  mjbelf  examined  a  One 
eumple  wUch  wu  mat  Id  HerUonlUtlre.  wKbln  20  miles 
Lomdtin,  la  Ueoember,  igl'i.  Id  Duneuiilre  tbe  last  Is  said  fa> 
ban  tkeen  killed  Id  18M;  but  a  ■peelmen  occurred  m  Haini«l)l» 
about  rortr  jem  aco,  and  another  In  Sunej  Id  IMl,  la  IreUad 
the  roIlawtHK  oouDiles  wen  enuDwratad  bj  Thompson  as  habllals 
at  this  species:  Donegal,  LoDduDdenr,  ADtrUn,  Down,  Anoacti. 
pBrmmoacfc.  Loogford.  Qalwar,  Tlpperair,  Cork  and  Eerrr.  Tbe 
Cat^mnn  Is  probablj  now  a  nuei  sDlmal  Id  Irelssd  than  It  was 
wbsD  ThompaoD  wrote;  but  It  still  etlsta  In  varkraa  districts,  ca- 
peclallT  In  Counir  Serrr,  wbenco  tbe  socletr  has  received  Mvetal 
tlvlDs  examples;  and  ProfeMor  A.  Leltta  Adams  sutes  that  it  ha* 
been  seen  of  late  jrears  eveo  Id  Coonty  Dublin. 

8.  M.  abellina,  Linnsens;  'the  Sable  (German  Zo6tl  and 
Zebel,-  Swedish,  tab^li  Russian,  tobel,  a  word  probably  of 
Turanian  origin).— Closely  resemblinn  the  last,  if  indeed 
differing  from  it  except  m  the  quality  of  the  for,  wbich  is 
the  most  highly  valued  of  that  of  all  tbe  group.  Found 
ehiefly  in  eastern  Siberia. 

4.  M.  fiavigula,  Boddaert;  tbe  Indian  Marten. —  Inhabits 
the  southern  slopes  of  the  Himalayas,  the  Kilgiri  Hills,  the 
Interior  of  Ceylon,  the  Malay  Peniusula,  aud  Java. 

5.  M.  vidawtptu,  Wagner. — Japan. 

6.  if.  asierictma,  Turton ;  the  North- American  Sable  or 
Marten.i-A  species  so  closely  allied  to  t)te  European  Pino 
Marten  and  Asiatic  Sable  that  it  ii  very  difllcnlt  to  amign 
constant  distinguishing  characters  between  them.  The  im- 
portanoe  of  the  fur  of  this  animal  as  an  article  of  eomnerce 
maybejudged  of  from  the  fact  that  16,000  skins  were  sold 
in  one  year  by  the  Hudson's  Bay  Company  as  long  ago  as 
1743,  and  more  recent  annual  imports  into  Great  Bntaln 
have  exceeded  100,000,  It  la  ordinarily  caught  In  wooden 
traps  of  very  simple  construction,  being  little  Inclosures  f>f 
stakes  or  brush  In  wbich  the  bait  Is  placed  upon  a  trigger, 
with  a  short  uprightrstick  supportinga  log  of  wood,  whidk 
falls  upon  its  viotim  on  the  slightest  disturbance.  A  lino 
of  such  trapa,  several  to  a  mile,  often  extends  many  mllei. 
The  bait  is  any  kind  of  meat,  a  mouse,  squirrel,  piece  of 
flsh,  or  bird's  head.  It  is  principally  trapped  during  th» 
colder  months,  from  October  to  April,  when  the  fhr  is  fa 
good  condition,  as  it  Is  nearly  valueless  during  the  shed* 
ding  in  summer.  Dr,  Coues  tells  us  that,  not  withstand  in^ 
the  persistent  and  uninterrupted  destruction  to  whleh  th« 
American  Sable  is  sutyected.  It  does  not  appear  to  dlminisb 
materially  in  numbers  in  unsettled  parts  of  the  country. 
It  holds  its  own  partly  in  consequence  of  Its  shyneai,whicb 
keeps  It  away  from  the  abodes  of  men,  aud  partly  becanso 
It  is  soproliSe,  bringing  forth  ^x  to  eight  young  at  a  litter. 
Its  home  Is  sometimes  a  den  under  ground  or  beneath 
rocks,  but  oftener  the  hollow  of  a  tree,  and  it  is  said  fre- 

Jnently  to  take  forcible  posHCSsIon  of  a  squirrel's  nestr 
riviug  off  or  devouring  the  rightful  proprietor. 

7.  Jf.  ptnnanti,  Erxleben ;  the  Pekan  or  Pennant's  Har^ 
ten,  also  called  Fisher  Marten,  though  there  apiN^rs  to  bo 
nothing  In  its  habits  to  jnstifv  the  appellation.  This  is  th» 
largest  species  of  the  group,  the  head  and  body  measuring 
from  24  to  30  inches,  and  the  tall  14  to  18  Inches.  It  is  alao' 
more  robust  in  form  than  the  othero,  it*  general  aspect 
being  more  that  of  a  Fox  than  a  Weasel ;  in  fact  iti  usual 
name  among  the  American  hunters  ia  Black  Fox."  Itt 
general  color  isblackish.lighter  by  mixture  of  brown  or  gray 
on  the  head  and  upper  fore  part  of  the  body,  with  Ho  light 
patch  on  the  throat,  and  unlike  tbe  other  Martens  gener- 
ally darker  below  than  above.  It  was  generally  distributed 
in  wooded  districts  throughout  the  greater  part  of  North 
America,  as  far  north  as  Great  Slave  Lake,  lat,  63°  N,,  and 
Alaska,  and  extending  south  to  the  parallel  of  35° ;  but  at 
the  present  time  it  ia  almoet  exterminated  In  the  settled 
parts  of  the  United  States  east  of  the  HiSBisBippi. 

See  Elliott  Coues,  Atr^eor^v  AMmaU,  a  Momoarmk  Nvrtk 
Ameriextn  MvMdidM,  1877 ;  E.  R.  Alston, "  On  the  Mtlsh  lUrtens." 
Pnetcdiaff  ^  Of  ZooloffUxU  SodOv  </  lowioa,  1S7V,  p.  486. 

'  (W.  H.  F.) 

MARTIAL  (M.  Valerius  Martialib)  ia  a  writer 
to  irboee  merits  it  is  difficult  to  do  justice  in  the  ^re^ 
ent  day.  His  faults  are  of  tlic  most  glaring  kind: 
they  are  exhibited  without  the  least  concealment ;  ana 
they  are  of  the  sort  of  which  uiudem  feeling  is  most 
intolerant.  Living  as  he  did  under  oerhape  the  worst 
of  the  many  bad  emperors  who  ruled  the  world  in  the 
Ist  century,  be  addresses  bim  and  his  favorites  with 
the  most  servile  flattery  in  his  lifetime,  reviles  him 
immediately  afler  his  death  (xii.  6),  and  offers  equally 
fulsome  incense  at  tbe  shrine  of  nis  saooessor.  Na 
writer  of  equal  ^nius  has  ever  shown  such  an  abseoo* 
of  dignity  and  independence  of  character  in  his  rela 

1  Tbe  Zootogitl  for  June.  1883,  records  the  roosnt  mptan  qf  m 
Hanen  In  a  trap  near  Baoliuy  I9  MnrftlntW"* 
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tion  to  his  richer  friends  and  patrons.  He  is  not 
•shamed  to  be  dependent  on'  them  for  ^fa  of  money, 
for  his  dinner,  and  even  for  his  drees.  We  cannot  foel 
sure  that  even  what  seem  his  sinoerest  tribntes  of  re- 

fard  may  not  be  prompted  by  the  hope  of  iwvment. 
'urther,  there  is  no  book  in  anyliterat^  Thioh,  both 
«n  ezpresuon  and  in  the  things  treated  of,  sins  so  fla- 
franuy  against  all  instincts  of  propriety.  A  certain 
proportion  of  the  epigrams  in  every  book — perha;« 
one-fifUi  or  one-sizth  (u  some  books  tho  proportion  is 
much  laiger)-;-oan  he  read  by  no  dass  of  readers  with 
any  other  feelings  than  those  of  extreme  distaste. 
'  The  &ult8  are  so  unmistakable  and  undeniable  that 
many  readers  of  ancient  Uteratore  have  formed  their 
vhole  estimate  of  Martial  from  them,  and  have  de- 
dined  to  make  any  fiirther  Mqoaintanoe  with  him. 
Kvun  those  who  greatly  admire  his  genius,  who  find 
the  freshest  interest  in  his  repr^ntation  of  Roman 
life  and  his  sketches  of  manners  and  character,  and 
V'ho,  after  admitting  the  unfavorable  first  impression 
which  he  is  bound  to  make,  believe  that  they  still  can 
•diBoem  sufficient  indications  of  the  better  nature  which 
made  him  a  popular  and  likeable  man  in  his  day, 
^0  not  attempt  to  palliate  his  ianlta,  though  th^y 
may  nartially  aoooont  for  thorn  hy  reference  to  the 
morals  of  his  age  and  the  circumstances  of  his  life. 
"The  time  when  the  last  of  the  l-lav  ian  line  was  tear- 
ing in  pieoes  the  half-lifeless  world,  and  Home  was  a 
bondslave  to  a  bald  Kero,"^  was  one  when  literature 
had  either  to  be  silent  or  to  bo  servile.  Martial  was 
essentially  a  man  of  letters ;  there  was  no  other  mdtier 
for  whidi  he  was  fitted ;  he  was  bound  either  to  gain 
favor  by  his  writings  or  to  Btar\'o.  Tacitus  and  Juve- 
nal might  have  chosen  the  latter  alteniative,  but  they 
were  furtunatety  spared  the  necessity  of  making 
the  choice  by  the  possession  of  independent  means. 
Even  Statius,  Uie  .contemporary  of  Martml,  whose 
writings  are  in  other  respects  irreproachable,  is 
neai^  as  fulsome  in  his  adulation  as  MartiaL  The 
telatu)n  of  client  to  patron  had  been  recognized 
•8  an  honorable  one  by  the  best  Boman  tradi- 
tions. No  blame  hacl  attached  to  Virgil  or  Horace 
on  account  of  tlie  favors  which  they  received  from 
Augustus  and  Msecenas,  or  of  the  return  which  they 
■uade  for  these  favors  in  their  verse.  That  old  honor- 
able relationship  had,  however,  greatly  chanced  its 
character  between  the  era  of  Augustus  and  that  of 
Domitiau.  Men  of  f^ood  birth  and  education,  and 
«om0timefl  even  of  high  official  position  |Juv.^  117), 
were  not  ashamed  to  gain  or  increase  their  living  by 


the  aooeptanoe  of  monev  doles  to  provide  Uieir 
mcaL  Atriamsgna  oolam"  is  theresouroe  of  aman 
vho  was  too  lasy  or  too  incompetent  to  become  an  ad- 
'  rdcate,  and  who  thought  himself  too  much  of  a  gentle- 
man to  adopt  any  mechanical  trade.  SlarTiai  was 
merely  followiag  a  general  fashion  in  paying  his  court 
to  "a  lord."  Rex"  is  the  common  term  used  for  a 
patron.  He  made  the  best  of  the  custom.  In  his 
earlier  career  he  used  to  accompany  his  patrons  to 
their  villas  at  Baise  or  Tibur,  and  to  attend  their 
morning  lev^  Later  on  he  went  to  his  own  small 
country  hoiise,  near  Nomentum,  and  sent  a  poem, 
cr  a  small  volume  of  his  poems,  as  his  representa- 
tive at  the  early  visit  If  his  patron  was  oour- 
tenoB  and  liberaL  he  became  his  iiicnd  and  enter- 
tained him  with  his  wit  and  so^^al  vivacity.  IP 
he  was  mean  and  exacting,  lie  found  in  him  a 
subject  for  his'  epigrams.  Tho  fault  of  grossness 
Mairtial  shares  with  nearly  all  ancient  and  many 
modon  writers  who  treat  of  life  from  the  baser 
or  more  ridiculous  sida  That  he  offends  worse 
than  perhaps  any  of  tbcm  is  to  be  explained,  not, 
«np»rentl^,  on  the  ground  that  he  was  more  of  a 
libertine  in  his  life,  but  on  the  ground  that  he  had  to 
amuse  a  public  which  had  become  more  ooimpt  than 
in  any  other  (nvilii3d  era.   Although  there  is  the  most 

>  Cum  Um  ■emUmlmqin  laoenuret  navlnioibem 
mtlmns,  eftelvo  letvliM  Bwna  MenoL— Jnv.,  tv.  87. 


onical  effrontery  and  want  of  self-respect  in  Martial's 
use  of  language,  (here  is  not  much  trace  of  the  sa^ 
in  him, — much  less,  many  readers  will  diink,  than  m 
Juvenal.  Neither  is  it  at  all  true,  as  is  said  histo- 
rians of  RomaU  literature  {W.  S.  Teuffel,  vol.  ii.  317, 
5),  that  his  epigrams  mostly  deal  with  this  side  of  life. 
At  least  four-fiflhs  of  than  are  nnezoeptionaUe  in 
subject  and  treatment 

Our  knowledge  of  Martial's  life  is  derived  alinoit 
entirdy  from  himself.  His  writings  do  not,  like  thoee 
of  H(naoe,  suppk  materials  for  a  ooatianouB  InognphT, 
nor  do  they  lay  bare  every  secret  of  fau  faeurt  with  the 
self-absorption  of  Catullus.  Bub,  as  he  writes  frankly 
about  everything  that  interested  him,  he  has  not  only 
punted  a  veiy  life-Uke  picture,  or  rather  drawn  a 
multitude  of  veiy  life-like  sketches  of  Koman  society 
in  his  tjnae,  but  he  has  dearly  marked  his  own  position 
in  and  his  own  relation  to  that  society.  Hih  criticism 
of  mea  and  manners  enables  us  to  judge  of  the  standard 
whidi  he  applied  to  life,  of  the  uiings  which  he  liked  / 
and  disliked,  and  of  bis  own  tempw  and  disppution. 
Reference  to  public  events  enables  us  approximately 
to  fix  ^e  date  of  the  publication  of  the  different  books 
(tf  epigrams,  and  from  these  dates  to  determine  those 
of  various  unmrtant  events  in  his  life.  Thus,  as  m 
book  z.,  which  was  published  in  97  or  perhaps  98  A.I>., 
he  is  found  celebrating  his  fiftv-seventh  birthday 
(x.  24),  the  date  of  his  birth  may  he  asmgned  to  Uie 
year  40  or  41.  The  place  of  his  birUi  was  Billnlis,  or 
Augusta  Bilbilis,  in  Spun,  in  a  "  barren  and  rugged 
countiy  "  neifr  the  sources  of  the  Tagos.  His  nanle 
seems  to  imply  that  he  was  bom  with  the  rights  of 
RomEtfi  dtizenship,  hut  he  speaks  of  himself  as 
"sprung  from  the  Celts  and  Iberians,  and  a  countiy- 
man  or  the  Tagus;"  and  in  contrasting  his  own 
masculine  appearancewith  that  of  an  effeminate  Greek, 
he  draws  eepedal  attentaoa  to  "his  stiff  Spaniili 
hair"- 

"Hf^anis  tga  oontomaz  oapilUB"(x-  65). 

In  an  epigram  written  nearly  thirty  years  after  his  re> 
moval  to  Rome  he  piously  commends  the  soul  of  a  littie 
child,  Erotion,  to  whom  he  was  much  attached,  to  his 
parents  Fronto  and  Flaccilla,  who  had  gone  before  to 
the  worid  of  shades  (v.  34).  Their  position  in  life 
seems  to  be  indicated  by  such  references  to  his  former 
home  as  the  phrase  "  satune  sordida  rura  cas$  "  (x. 
96).  His  home  was  evidently  one  of  rude  comfort  and 
plenty,  sufficiently  in  the  country  to  afford  him^  the 
amusement  of  hunting  and  filing,  which  he  often  re- 
calls with  a  keen  sense  of  pleasure,  and  sufficiently 
near  the  town  to  afford  him  the  companionship  m 
many  oonmdes,  the  few  survivors  of  whom  he  looks 
forward  to  meet  again  after  his  five-and-thirty  yean 
absence  (x.  104).  The  memories  of  this  old  home,  ol 
Bilbilis  on  its  motmtun  site,  of  the  sliallow,  rapid  Sale 
flowing  round  the  base  of  the  hill  ("fluctu  tenui  sed 
inquieto"),  of  "Gaius  hoaiy  with  snow  and  sacred 
Vadavero  with  its  broken  cliffs,"  of  the  ilex-grove  of 
Bunido  (iv.  55)  "which  even  the  laziest  traveller 
walks  through,''  and  of  other  spots  the  rough  names  , 
and  local  associations  of  which  he  delights  to  introduce 
into  his  verse,  attest  the  eqjoyment  which  he  had  in 
his  early  life,  and  were  among  Uie  influences  which 
kept  his  spint  thorougbljr  alive  in  the  midst  of  the 
deadening  routine  of  socud  life  in  Rome.  But  hii 
Spanish  home  could  impart,  not  only  the  vigoroiu 
vitality  which  was  one  condition  of  his  suoocss  as  a  wit 
and  poet,  but  the  education  which  made  him  so  accom- 
plished a  writer.  The  literary  distinction  obtuned  by 
the  Senecas,  by  laican,  by  Quintilian,  who  belonged 
to  a  somewhat  older  generation,  and  b^  his  friends  and 
contemporaries  Licinianus  of  Bilbilis,  Decianus  of 
Emerita,  and  Caniua  of  Gades,  proves  how  eagerly  the 
novel  impulse  of  letters  was  received  in  Spun  in  the 
first  century  of  the  empire,  Just  as  a  nmilsr  impulse 
liad  been  received  in  Cisalpine  Gaul  in  the  first  hslf 
of  the  first  oentuiy  before  our  era.  The  succees  of  his 
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oountrymen  may  hare  been  the  motive  vhich  iaduoed 
MarUal's  pareuta  to  prepare  him  for  a  literaiy  career, — 

"  At  me  Uttenlav  itultl  docnen  paMntw"  (ix.  73, 7), 

and  which  indnoed  Martial  himself  to  remove  to  Rome 
when  he  had  oompleted  his  education.  This  he  must 
have  done  Bome  time  before  the  fall,  in  65  A.D.,  of 
Seneca  and  Lucan.  who  were  probably  hia  earliest 
patrons.  He  speaes  of  the  halls  of  the  Pisos  and  of 
Seneca  as  having  been  opened  to  him  when  he  first 
went  to  Rome  (iv.  40) ;  and  in  epigrams,  addressed  to 
his  widow  nearly  thirty  yean  after  the  death  of  Lucan, 
he  speaks  of  him  with  ^^ieful  admiration,  and  applies 
to  her  the  word  "Re^na,"  "his  lady  patroness.  ' 

Of  the  details  of  his  life  for  the  fii^  twenty  years  or 
■o  after  he  came  to  Rome  we  do  not  know  much.  He 
published  some  juvenile  poems  of  which  he  thought 
very  little  in  his  maturer  years,  and  he  laughs  at  a 
fooliih  bookseller  who  would  not  allow  them  to  die  a 
natural  death  (i.  113).  Martial  had  neither  youthful 
passion  nor  youthful  enthusiasm  to  make  him  preoo- 
(Monslyapoet  His  faculty  ripened  with. experience 
and  with  the  knowledge  or  that  social  life  which  was 
both  his  theme  and  his  inspiration ;  and  many  of  hia 
best  epigrams  are  among  those  written  in  his  last  years. 
From  many  answers  which  he  makes  to  the  remon- 
strances of  friends, — among  others  to  those  of  Quin- 
tilian, — it  nay  be  inferred  tnat  he  was  nreed  to  practise 
at  the  bar.butdiathe  preferred  his  own  enuan 
kind  of  life  to  more  settled  and  remunerative  modes 
of  industry.  He  made  many  influential  friends  and 
patrons,  and  secured  the  favor  both  of  Titw  and  Do- 
mitian.  From  them  he  obtuned  variotu  privileges, 
among  othexa  the  "semestris  tribunatna,"  which  con- 
ferreaon  him  equestrian  rank.  He  failed,  however, 
in  his  application  to  the  latter  for  more  substantial 
advantages,  although  he  commemorates  the  glory  of 
having  been  invited  to  dinner  by  him,  and  also  the 
fact  that  he  ptrooured  the  privilege  of  citizeiiahin  for 
many  persons  in  whcNse  behalf  he  appealed  to  nim. 
The  earliest  of  his  extant  works,  that  known  by  the 
name  of  Xt&er  &>ectacttiorumt  was  first  pnfalielied  at 
tfab  opening  of  tine  Colosseum  in  the  reign  of  Titus : 
but  the  book  as  it  now  stands  was  ^ren  to  the  world 
in  or  about  the  first  year  of  Domitum,  t.e.,  about  81 
A.D.  The  favor  of  the  emperor  procured  him  the 
oounteniuioe  <tf  some  of  the  worst  creatures  at  the  im- 
perial ceurt, — among  them  of  the  notorious  Crispinus, 
of  PartheniuB,  Earinus,  Regulua,  and  probably  of  Paris, 
the  aupposed  author  of  Juvenal's  exile,  on  whose 
death  Martial  afterwards  wrote  a  eulogistic  epitaph. 
The  two  books  numbered  xiii.  and  xiv. ,  and  known  by 
the  name  of  Xeiiia  and  ApopJwreta, — inscriptions  of 
two  lines  for  presents, — were  published  between  Sl'and 
86  A.D.  In  that  last  year  he  gave  to  the  world  the 
first  two  of  the  twelve  books  on  which  his  reputation 
rests.  Frpm  tliat  time  till  his  return  to  Spain  in  98 
A.D.  he  published  a  volume  almost  every  year.  The 
first  nine  books  and  the  first  edition  of  boot  x.  appeared 
in  the  reign  of  Domitian ;  and  book  xi.  at  the  end  of 
96  A.D.,  sliortly  afler  the  accession  of  Nerva.  A  re- 
vised edition  of  book  x.,  that  whibh  we  now  possess, 
appeared  in  98  A.D.,  about  the  time  of  the  entrance 
of  Trajan  into  Rome.  The  last  book  was  written  afier 
three  years'  absence  in  Spain,  shortly  before  his  death, 
which  happened  about  the  year  102,or  103  A.D. 
^  Those  twelve  books  bring  Martial's  ordinary  mode  of 
life  between  the  age  of  five-and-forty  and  sixtv  very 
fully  before  us.  His  roj^ar  home  for  five-and-tbirty 
years  was  Rome.  Ho  lived  at  first  u|>  three  pair  of 
Bburs  C'et  scalia  habito  tribus  sed  altis,"  i.  117),  and 
his  rooms  overiooked  the  laurels  in  front  of  the  portico 
of  Agrippa.  He  had  a  small  and  not  very  valuable 
country  house  near  Nomentum,  in  the  Sabine  territory, 
to  which  he  occasionally  retired  as  a  refuge  from  the 
bores  and  noises  of  the  city  (ii.  38,  xii.  57).  In  his 
later  years  he  had  a  small  house  on  the  QuirinrU,  near 
the  temple  of  Quirinus.   At  the  time  when  his  third 


book  was  laxtugbt  out  he  had  retired  for  a  short  dme 
to  Cisalpine  Gaul,  hi  weariness,  as  he  tells  us,  of  lu» 
unremunerative  attendance  on  the  lev^  of  the  great — 

"  Htm  poter&t  nam  todia  tern  togn  "  (Ui.  4). 

For  a  time  he  seems  to  have  felt  the  charm  of  the  new 
scenes  which  he  viuted,  and  in  a  later  book  (iv.  25)  he 
contemplates,  probably  with  a  reminiscence  of  Horace 
(Od.  ii.  6),  the  prospect  of  retiring  to  the  neighborhood 
of  Aquileia  and  the  Timavun  in  his  old  age.  But  the 
spell  exercised  over  him  by  Home  and  Roman  society 
was  too  great  to  permit  of  a  prolonged  absence ;  anV 
even  the  epigrams  sent  from  Forum  Comeli  and  the 
iShnihan  Way  ring  much  more  of  the  Roman  FonuUr 
and  of  the  sta:e^,  oaths,  pprUoos,  and  clubs  of  Roraer 
than  of  the  places  from  wnidt  they  are  dated.  So  too 
his  motive  for  his  final  departure  from  Rome  in  98  A.D. 
was  a  weariness  of  the  burdens  imposed  on  him  by  hi» 
social  position,  and,  apparently,  the  difficulties  of  not- 
ing the  ordinary  expenses  of  living  ia  the  metropolia- 
(x.  96);  and  he  loolu  forward,  with  a  kind  of  nos- 
talgia,' to  a  return  to  the  scenes  familiar  to  hia  ynuth. 
The  well-known  epigram  addressed  to  Juvenal  (xiL  18)> 
sh^ws  that  for  a  time  his  ideal  was  realized ;  but  the 
more  trustworthy  evidmce  of  the  prose  epistle  prefixed 
to  book  xii.  proves  that  his  oontentnient  was  of  veiy 
short  duration,  an4  that  he  could  not  live  happily  aw^ 
firom  the  literary  and  sodal  pleasures  of  Rome  ('  biblio- 
theoas,  theatra,  convictus"))  which  Bnj)pUed  boUi  i}» 
impulse  to  his  genius  and  the  matenal  on  wUch  it 
eould  exerdse  itself.  The  one  oonsolalion  of  his  exil» 
wu  the  society  of  a  lad^,  Mannlla,  of  whom  he  write* 
rather  as  if  she  were  his  patroness, — and  it  seems  to- 
have  been  a  neoessity  of  nis  being  to  have  idways  a 
patron  or  patroness, — than  his  wife  or  mistress.  Ho- 
delight  in  ner  society  arose  from  his  finding  in  her  one 
who,  though  bom  and  bred  in  this  remote  proTino& 
yet  b^  her  natural  grace  and  aooomplishmott  reriTed 
for  him  the  charm  of  Rome. 

During  his  life  there,  although  he  never  rose  to  a 
position  of  real  independence,  and  had  always  a  hani 
struggle  with  poverty,  he  seems  t«  have  known  every- 
body, especial^  everyone  of  any  eminence  at  the  bar 
or  in  literature.  In  addition  to  Lucan  and  Quintiliao, 
he  numbered  among  his  friends  or  more  intimate  ao> 
quaintances  Silius  Italicus,  Juvenal,  the  younger  Pliny ; 
and  we  find  a  number  of  other  names,  such  as  those- 
of  Julius  Martialia,  Faustinus,  Bassus,  DeciannSr 
Melior,  Stella,  etc.,  of  men  holding  a  high  social,  legal, 
or  literary  position,  whose  society  and  patronage  he 
enjoyed.  The  silence  which  he  and  Statins,  although 
authors  writing  at  the  same  time,  having  common 
friends,  and  treating  sometimes  of  the  same  subjects, 
maintain  in  regard  to  one  another  may  be  explained 
by  mutual  dislike  or  want  of  sirmpathy.  Martial,  in 
many  places,  shows  an  nndis^ised  contempt  for  the 
artificial  kind  of  epio  on  which  Stadua's  reputation 
chiefly  rests ;  and  it  serans  quite  natural  that  the 
spectable  author  of  Uie  Thaxnd  and  the  Stbxe  should 
feel  little  admiration  for  dtherthe  life  orUie  w<nfcs  of 
the  Bohemian  epigrammatist 

The  personal  faults  of  Martial,  which  deny  to  hie 
writings,  notwithstanding  their  vivadty,  truth,  and 
brilliancy,  a  place  among  the  best  poetry  of  antiquity, 
have  been  sufficiently  indicated.  It  remains  to  ask. 
What  were  those  qualities  of  nature  and  intellect 
which  enable  us  to  read  his  best  work — even  the  great 
body  of  his  work — with  the  freshest  aatao  of  jdeiinm 
in  the  present  day? 

He  nad  the  keenest  capadtv  for  eitJqyment,  the 
keenest  curiosity  and  power  of  onervation.  lite  ordi- 
nary spectacle  of  Roman  life,  as  it  paned  before  his- 
e^es,  was  thus  vividly  apprehended  and  reproduced  by 
him  in  all  its  details ;  and  the  man^  varieties  of  charac- 
ter which  an  over-ripe  and  decaying  civiUzation  pro- 
duces were  quickly  seized  and  graphically  sketched. 
He  had  also  a  very  just  discernment.  It  is  rare  to  find 
any  one  endowed  with  so  quick  a  perception  of  tfa* 
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ndionloiu  who  is  bo  little  of  a  carioatmist  He  wag 
himself  angularly  free  &om  cant,  pedantry,  or  affec- 
tion of  any  Kind.  Though  tolerant  of  most  vices,  he 
loB  a  hearty  BOom  of  hypocri^, — of  the  oomlnnation 
of  ontmrd  austert^  Tith  wont  pn^q^,— of  the  man 
who,  while  he  weazs 

**  1*01001  eoloM,  iriUiKM  babel  mom.") 

There  are  few  hotter  Batirista  of  soiiial  and  literary  pre- 
tenden  either  in  ancient  or  modem  times.  Irving  in 
a  very  aitiGmal  age,  he  waa  quite  natural,  hating  pomp 
and  show,  and  denring  to  secore  in  life  only  what 
rally  gave  him  pleasore.  To  live  one's  own  life 
heartily  from  day  to  day  without  looking  b^ore  or 
aiW,  and  to  be  one's  self  without  ti^ng  to  be  that  for 
whicn  natuT6i,did  not  intend  him,  u  the  Bum  of  his 
philoBophy.  It  is  the  philosophy  of  a  man  who  has 
passed  the  middle  of  lire,  who  has  outlived  any  iUu- 
uona  he  may  ever  have  lutd,  and  who  is  quite  oontent 
that  whatever  xemains  to  hibi  in  the  future  ahoolcl  be 
like  his  preeent.  Further,  while  tolerant  of  mnoh  that 
is  bad  and  base, — ^the  characters  of  Crispinus  and 
Regulns,  for  instance — he  shows  himself  genuinely 

SateM  for  kindness  and  appredative  of  exoellenoe. 
e  has  no  bitterness,  malice,  or' envy  in  his  oomi>oai- 
tion.  He  professes  to  avoid  personalitieB  in  his  satire; 
— "  LudimuB  innocui  "  ia  the  character  he  dums  for 
it.  Hiny,  in  the  short  tribute  which  he  pays  to  him 
on  hearing  of  his  death,  saya^  "He  had  as  much  can- 
dor aa  wit  and  pungency  in  his  writings  "  i£h.  iii.  21). 

Honor  and  sincerity  (Jides  and  simplieUa*)  are  the 
qualities  which  he  moBtaamires  in  his  Aiends.  Though 
many  of  his  epigrams  indicate  a  oynioal  disbelief  in  the 
charaotOT  of  women,  yet  others  prove  that  hA  oould 
respect  and  almost  reverence  a  reSned  and  oonrteous 
lady.  His  own  life  in  Borne  afforded  him  no  experi- 
ence of  domestic  virtue ;  but  his  epigrams  show  that, 
even  in  the  age  which  is  known  to  modem  readers 
chiefly  from  the  ScUirtM  of  Juvenal,  that  virtue  waa 
recognized  as  the  purest  source  of  happiness.  The 
tenderest  element  la  Martial's  nature  seems,  however, 
to  have  been  his  affection  for  children  and  for  his  de- 
pendants. The  pathos  with  which  he  has  recorded 
their  premature  death,  combined  with  his  fresh  cpjoy- 
ment  of  outward  nature,  give  to  many  of  his  pieces  a 
rank  among  the  serious  poetry  of  the  world— "inter 
sanctiora  carmina,"— to  use  a  phrase  of  his  own. 
.  The  permanent  literary  interest  of  Martial's  epi- 
erams  arises  not  so  much  from  their  veibal  point  or 
brilliancy,  though  in  these  respects  they  are  unsur- 
passed, as  from  the  amount  of  human  life  and  cbarao-, 
ter  which  they  contain.  There  is  no  truer  painter  of 
social  manners  in  antiquity.  He  enable  us  better 
than  any  other  writer  to  revive  the  outward  spectacle 
of  the  imperial  Rome  which  we  see  in  its  ruins, 
and  to  repeople  its  streets,  shops,  porticos,  baths,  ana 
amphitheatres.  If  Juvenal  enforces  the  lesson  of  that 
time,  and  has  ]>enetrated  more  deeply  into  the  heart 
of  Bodety,  Martial  has  sketch^  its  estenial  as^eot  with 
a  much  nurer  pendl  and  frbm  a  mndi  more  intimate 
contact  with  it.  It  is  from  the  immediate  impressions 
and  comments  of  the  epigrammatist  that  the  satuist 
has  taken  the  suggestion  of  many  of  his  more  elabo- 
rate pictures  and  more  stem  denundations.  But  it  is 
not  only  the  peculiarities  of  Roman  customs  that  live 
in  the  writings  of  Martial.  His  page,  to  use  his  own 
phrase,  "has  the  true  relish  of  human  life  "  in  every 
^e —  hominem  pagina  nostra  sapit"  He  was  to 
Rome  in  the  decay  of  its  andent  virtue  and  patnotism 
what  Menander  .waa  to  Athens  in  its  decline.  They 
were  both  men  of  cosmopolitan  rather  than  of 
national  type,  and  had  a  doser  affinity  to  the  life  of 
Paris  or  London  in  the  18th  century  than  to  that  of 
Bom«  in  Uie  days  of  the  Sdpios  or  of  Athens  in  the 
Sfp  ^  Perictes.  The  form  of  epigram  was  fitted  to  the 
entioal  temper  of  Rome  as  the  ocHnedy  of  manners  was 
fitted  to  the  dramatio  genius  of  Greece.   Martial  pro- 

1 "  WtaoM  dmi  la  of  a  don  oolM,  bk  moimla  •  pale  cnen." 


fosses  to  be  of  the  school  of  Catullus,  Pcdo,  and  Marsu^, 
and  admits  his  inferiority  only  to  the  first  ^  But,  though 
he  is  a  poet  of  a  less  pure  uid  genuine  tnspiration^e  is  a 
greater  epigrammatist  even  than  hi^  master.  He  lias 
indeed  made  that  form  of  art  peculiarly  his  own.  He 
has  applied  it  to  the  representation  of  a  very  much 
greater  number  of  atuations,  inddents,  and  oharactersv 
and  he  has  done  this  with  the  greatest  deamess, 
terseness,  and  vivadty  of  style,  and  with  a  masterlji 
command  over  all  his  metres,  except  the  pure  hexa- 
meter, in  which  no  other  writw  has  hew  able  to  ticU 
the  familiar  matters  of  the  day  with  the  U^ht  tonch  of 
Horace.  Martial,  except  where  he  isflattenng  the  em-, 
peror,— and  then  we  ma^  sometunes  suspect  an  under- 
current of  irony, — is  one  of  the  most  natural  and  senuble 
as  he  is  one  oi^ the  wittiest  and  most  brilliant  of  writers. 
He  failSvDerhaps,  more  often  in  his  wit  than  in  his  sense.^  ■ 
He  is  full  of  the  happiest  phrases,  which  express  admi- 
rably for  all  times,  without  over-subtlety  and  without 
triteness,  the  judgment  and  impresdons  of  life  formed 
by  direct  contact  with  it,  and  taken  neither  from  books 
nor  from  the  opinions  of  other  men,  of  a  thorpugh 
man  of  the  world,  who  had  yet  some  feelings  and 
sendlnlities  to  which  men  of  the  world  are  generally 
strangers.  He  wrote  natural^  because  he  waa  apm> 
I^et^  in  harmony  with  the  life  of  his  age.  As  this  is 
the  explanation  or  his  ^ve  offences,  it  should  also  be 
reoogmzed  aa  oontributmg  to  his  merits  as  a  writer. 

Owing  probably  to  tbe  leasoaa  whieh  bare  exdnded  hi* 
writinga  nrom  school  edacation,  little  baa  been  done  for  tb» 
altioimn  or  explanation  of  Uartial  for  abont  two  centnriea. 
Thwe  ia  a  good  edition  of  tbe  text  by  Bcb^eidewin  in  tha 
Teabner  aeriea  of  olaasica.  For  £agllab  readen  the  Ssleetel 
^iftrama  of  Martial,  by  H.  H.  Stephenson,  and  the  ifor- 
Iteia  I^ignmwtata  SOeeia,  by  Uoan.  Palej  and  Stone,  may 
be  reeommended  aa  a  good  Introdaction  to  the  atady  Uua 
poet  An  edition  of  hook  L,  with  a  Latin  commentary  bj. 
J.  Fladk,  baa  lately  uppemA  at  TfiUngen.  Farther  lnf(n>> 
matlon  about  blm  may  be  obt^ned  in  a  work  by  A.  Brandt* 
X>e  Martialu  poeta  ^vita  et  Kriptit  (Berlin,  1853),  and  la 
FiiaAllaAei's  SUtengeaehiekU  Roma ;  and  an  excellent  criti- 
cism on  big  writing  la  to  be  foond  among  the  proee  works 
of  Lowing.  (W.  Y.  S.) 

MARTIAL  LAW.  See  Miutart  Law. 
5IARTIGUES.  chief  place  of  a  canton  in  the  de- 
partment of  Boucnes'du-Khdne,  France,  stands  on  the. 
southern  shore  of  the  lagoon  of  Berre,  and  >t  the 
eastern  extremity  of  that  of  Caronte^  by  which  the 
former  is  connected  with  the  Mediterranean.  Divided 
iqto  three  quarters  hy  canals  with  numerous  bridge8> 
the  plaoB  has  sometames  Jl>een  called  the  Vuuoe  of 
Frovenoe.  It  has  a  harbor  of  10  acres,  an  Iron 
foundry,  woriuhops  for  maritime  oons^ctions,  oil 
manufactures,  ana  chemical  works ;  the  principal  in- 
dustry, howeverj  consists  in  the  preparation  of  '  bou- 
tanrne,"  which  is  obtained  from  the  roes  of  the  gra^ 
mullet  caught  in  the  lagoons,  and  rivals  Rusdan  cavi- 
are.  The  popul^on  in  1876  was  8053. 

BnUt  in  1232  by  Raymond  B^renger,  count  of  Provenoa^ 
Martigaea  waa  made  a  viscoantBhip  by  Joanna  I.,  qaeeu  of 
Naples.  Henn'  IV.  made  it  a  priucipalilr,  in  favor  of  a 
IvinceSB  of  the  honae  of  Laxembonrg.  It  afterwazda 
paaaed  into  the  banda  of  the  duke  of  VUlua. 

MARTIN'  (French,  Martinet),  the  Ifirundo  vrbica 
of  Linnsous  and  Chdidon  urbica  of  modem  orni- 
thologists, a  bird  very  well  known  throughout  Europe^, 
indudbig  even  Lapland,  where  it  is  abundant,  re- 
tiring in  winter  to  the  south  of  Africa.'  It  slso^ 
inhabita  the  western  part  of  Ada.  and  appeals' 
from  time  to  time  in  large  flodu  in  India ;  but  the- 
boundaries  of  its  range  and  those  of  at  least  one  of  it* 
Eastern  congeners  cannot  as  yet  be  laid  down.  The- 

■  The  older  Engllsb  form,  Martlet  (Ftench,  JTorMcA,  ta,  except 
in  berald'B  laoKuage,  almost  obsolete,  and  when  naed  is  now  ap- 
plied In  some  piacea  to  the  Swirr  {q.  v.). 

•  Since  the  publication  of  the  acooilnt  of  this  specie*  In  Tar- 
reU's  BHUth  Birdt  (ed.  4,  U.  p.  854),  Mr.  Qorney  hu  Informed  th» 
writer  of  a  specimen  obtained  out  of  a  minatoiy  Sock  flying  ren* 
I  high  on  the  Qoa'qua'  river,  lat.  iti<>10' B^bytheexpedlWHioi 
I  Heana.  Jameaon  and  Ayica,  S8d  October,  U», 
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Hutin  (or  IIoiue-Mutia,  u  it  is  often  called,  to  dia- 
tingidsh  it  from  the  Sand-Maitin  presootly  to  do  men- 
tioned) oommonly  reaches  its  sunimttMiuartera  a  few 
days  later  than  the  Swallow  {g.  v.),  wdobo  Labiu  its 
own  BO  much  resemble  that  heedlesB  persons  often  dis- 
regard the  very  perceptible  differonoes  between  them, 
the  Martin's  white  rump  and  lower  parts  bein^  con- 
spicuous as  it  flies  or  dings  to  its  "  loved  mansioniy  " 
attaohed  to  our  houses,  for,  as  Shakespeare  wrote — 
"Nojut^,  Arieze, 
Unlliii,  nor  oolgn of  Taotage,  bat  thia  bird 

nude  his  pendent  bed  sna  procreant  cndle." 

—Madfdk,  act  i.  h.  6. 

This  nest,  made  of  the  same  material  as  the  Swal- 
low's, is,  however,  a  far  more  difficult  BUu<Aure  to  roar, 
and  a  week  or  more  is  often  occupied  in  laying  its 
fouudationi— the  builders  clin^g  to  the  wall  while 
depositing  the  mad  of  which  it  isoomposcd.  But,  the 
base  onoe  securely  fixed,  the  supcrtitnictbre  is  often 

Suioldy  added  till  the  whole  takes  the  shape  of  the 
alf  or  quarter  of  a  hemisphere,  and  alining  of  soft 
feathcra,  mixed  with  a  few  hcnts  or  straws,  fits  it  for 
its  purpose.  The  Martin  sets  about  building  very 
soon  after  its  return,  and  a  nest  that  has  outlasted  the 
winter's  storms  is  almost  at  once  reoccupied ;  though 
if  a  new  nest  be  needed  its  oonstruotion  ofl«n  ioTolves 

Seat  delajr,  for  any  ozocss  of  wot  or  drought  retards 
e  operation,  and  the  work  is  generally  placed  in  such 
an  exposed  situation  that  heavy  driving  rains  will  fre- 

auenuy  wash  away  the  half-dried  walls.  However, 
tie  bird  mostly  perseveres  a«unst  these  and  other  un* 
towudnesaes,  eontriving  in  the  course  of  the  summer  to 
raise  a  second  or,  rarely,  a  third  brood  of  offspring — 
though  it  is  certain  that  the  latest  broods  often  die  in  the 
nestr-apparently  throngh  failure  of  food.  Yet  what 
seem  to  M  adults  of  this  species  are  observed  in  England 
every  year  so  late  as  November,  and  there  are  several 
instanoee  of  its  appearance  within  a  few  days  of  the 
^nter  solstwe ;  but  it  is  to  be  remarked  that  these  late 
birds  are  almost  certainly  strangers,  and  nol  natives  of 
the  looatity  in  which  they  «e  seen. 

The  Sand-Martin,  IJirmdo  riparia  of  linnaaus  and 
Cbf iZe  rQKirta  of  modem  writcis,  differs  much  in  ap- 
poaranoe  wid  habits  from  the  former.  Its  smaller 
[dze,  mouse-colored  u)ipcr  surface,  and  jerking  flight 
ought  to  render  it  easily  recognizable  from  tlie  other 
Bntish  Ilirundluida;  but  through  carelessness  it  is 
seldom  discriminated,  and  being  the  first  of  the  Family 
to  retnm  to  its  northern  home,  tiie  "  early  Swallow  "  of 
newspaper  writers  would  socm  to  bo  nearly  always  of 
this  species.  Instead  of  the  cky-built  nest  of  the 
House-Martin,  this  Inrd  bores  with  a  degree  of 
regularity  and  an  amount  of  labor  rarely  excelled 
in  its  Glass,  horizontal  galleries  in  a  natural  or 
artificial  escarpment.  When  beginning  its  excavation, 
it  dings  to  tne  face  of  the  bank,  and  with  its  bill 
loosens  the  earth,  workin;;^  from  the  centre  outwards, 
assuming  all  sorts  of  positions — as  often  as  not  hang- 
ing liead  downwards.  The  form  of  the  boring  and  its 
length  depend  much  on  the  nature  of  the  soil ;  but 
the  tunnel  may  extend  to  4,  6,  or  even  9  feet*  The 
gallery  seems  intended  to  be  straight,  but  inequalities 
of  the  ground,  and  especially  Ihe  meeting  with  stones, 
often  cause  it  to  take  a  sinuous  course.  At  the  end  is 
formed  a  oonvonicnt  chamber  lined  with  a  few  grass 
stalks  and  feathers,  the  latter  always  beautifully  ar- 
ranged, and  upon  them  the  eggs  are  laid.  The  Sand- 
l^Iartin  has  several  broods  in  the  year,  and  is  much 
more  regular  than  other  Hirundinuke  in  its  departure 
for  the  south.  The  kind  of  soil  ncoded  for  its  nesting- 
habits  makes  it  a  somewhat  local  bird  ;  but  no  species 
oi  the  Order  Passeret  has  a  geographical  range  that 
can  compare  with  this.  In  Europe  it  is  found  ncariy 
to  the  North  Cape,  and  thence  to  the  sea  of  Okhotsk. 
]  n  winter  it  visits  many  parts  of  India,  and  South 
Africa  to  the  Tmnsvaal  territory.  In  America  its 
range  is  even  more  extraordinary,  extending  (due  re- 
gard being  of  course  had  to  the  season  of  the  year) 


from  Melville  Island  to  Caiyara  in  Brazil,  and  frdkD 
Newfoundland  to  Alaska. 

The  Purple  MarUn  of  Amorica,i  JBirundovt  I\ogne 
purpurea,  reqiures  some  remarks  as  being  sodi  a 
favorite  bird  in  Canada  and  in  the  United  States. 
Naturally  breeding  in  hollow  trees,  it  readily  adapts 
itself  to  the  nest-boxes  which  are  very  oommonly  set 
up  for  its  accommodation ;  but  its  numbers  are  in 
some  years  and  places  subject  to  diminution  in  a  man- 
ner which  has  not  yet  been  satisfactorily  explained. 
The  limits  of  its  ran^  in  winter  are  not  detemiuod, 
chiefly  owing  to  the  differences  of  opinion  as  to  the 
validity  of  certain  supposed  kindred  spedes  found  in 
South  America ;  but  according  to  some  authorities  it 
reaches  the  border  of  Patagonia,  while  in  summer  it  is 
known  to  inhabit  lands  within  the  Arolie  Cirde.  The 
male  is  almost  wholly  of  a  glossv  stoel-blue,  while  the 
female  is  much  dutlw  in  oSkx  ajjove,  and  beneath  of  a 
brownish-gray. 

Birds  that  may  be  called  Martins*  occur  almost  all 
over  the  woHd  except  in  New  Zealand,  which  is  not 
regularly  inhabited  by  any  member  of  the  Family. 
The  ordinary  Martin  of  Austealia  is  the  Uvnuido  or 
llylodididon  niffneam  of  most  oraiUiolonBts,  and 
another  and  more  beautiful  form  is  the  Aria  or  Faiiy- 
Martin  of  the  same  country,  Htrundo  or  LaffeaopkuUm ' 
arid.  This  last  builds  of  mud  a  bottle-shaped  nost,  as 
docs  also  the  Rock-Martia  of  Europe,  Ilinindo  or 
litblU  rupestriMj  but  space  fkils  wherein  to  teD  more 
of  these  intercstmg  binds.  (A.  K.) 

M  ARTINj  St.  ,  bishop  of  Touis.  was  bom  of  heathen 
parents  at  Sabaria  {Stein  am  Anger)  in  Pannonia, 
about  the  year  316.  When  ten  years  of  age  he  became 
a  catechumen,  and  at  fifteen,  contrary  to  his  own  iu- 
dination,  ho  entered  the  army.  It  was  while  he  was 
stationed  at  Amiens  that  he  divided  his  doak  with  the 
bcg^r,  and  on  the  following  night  had  the  vinon  of 
Chnst  making  known  to  lus  aMds  this  act  of  charity 
to  Himself  on  the  par^  of  "  Slartinus,  still  a  catochu- 
men."  Soon  afterwards  ho  received  baptism,  and, 
two  years  later,  having  been  permitted  to  leave  the 
army,  he  joined  Hilary  of  Fwticn,  who  wished  to  make 
him  a  deacon,  but  at  his  own  request  ordained  him  to 
the  humbler  office  of  an  exorcis^  In  the  course  of  the 
years  that  followed  he  undertook  a  journey  to  Pan- 
nonia for  the  ])urposo  of  converting  his  parents,  and 
was  Bucocssfid  in  bringing  his  mother  within  the  pale  of 
the  church.  For  some  time,  doubtless  during  the 
Arian  troubles,  he  lived,  alon^  with  aprcsbyter  fiicnd, 
an  ascetic  life  on  the  desert  island  of  Oalhnaria  near 
Genoa ;  in  360  he  was  again  with  Hihuy  at  Poitiers, 
and  founded  in  the  ndgliborhood  the  monastcrium 
Locociagense  (lieug^).  Ilcrc  his  miracles,  which  in- 
duded  more  than  one  case  of  restoring  the  dead  to 
life,  were  very  numerous,  and  made  him  so  famous 
that  in  371  the  pe<^le  of  Tours  insisted  on  having  him 
for  their  bishop.  In  this  capacity  he  .was  extremely 
zealous  and  energetic  in  seeking  to  extirpate  idoUtiy 
from  his  diocese  and  from  France,  and  by  example  as 
well  as  by  precept  he  did  faiucli  for  the  spread  of  tfa^ 
monastic  system.  To  obtain  tlie  privacy  that  he  re- 
quired for  the  miuntenance  of  his  personal  rdigion,  he 
established  the  monastery  of  Matmoutier-les-Tours 
d^artini  monasterium)  on  the  banks  of  the  Loire.  At 
Treves,  in  385,  he  was  importunate  in  his  entreaties 
that  the  lives  of  the  Priscillianist  heretics  should  be 
given  them,  and  he  ever  afterwards  refused  to  hold 
ecclesiastical  fdlowship  wiih  those  bishops  who  had 
sanctioned  their  execution.  He  died  at  Candes  about 
the  year  400,  and  is  commemorated  by_  the  Boman 
Church  on  November  11  (duplex).  Ho  is  the  patron 
saint  of  France,  and  of  the  cities  of  Mainz  and  Wiin- 
burg.  The  Li/e  by  his  disciple  Sulnicius  Severus  is 
practically  the  only  source  we  have  for  his  biography, 

1  In  IMO  an  example  is  nld  to  havs  been  killed  at  Elnntowii 

in  Ireland,  the  skin  of  wblcb  lain  ibe  UubUn  Museum  of  science 
and  All. 

>  The  Marti*  of  Frrach  colontou  (In  the  Old  Wofl4t  Is  an  dffi- 
doMerei.  one  of  the  Stabliihu  (v.vJ. 
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bat  it  ia  fuU  of  legeodniy  matter  and  clironolosicnl 
inaccuracies.  The  feast  of  St.  Martin  (Martinmas) 
took  the  place  of  an  old  pagan  feapval,  and  inherited 
some  of  Its  usues  (sucn  aa  tho  i^Iartinsmdnnchon, 
Martinsfeuer,  Martinshorn,  and  the  tike,  in  various 
parts  of  Germany) :  by  thiscircunistonce  is  most  i)roU- 
ably  to  be  explained  the  fact  that  lie  is  regarded  as  tho 
patron  of  drinkins  and  jovial  meetings,  aa  well  as  of 
reformed  drunkards. 

MARTIN  I.)  pope,  succeeded Tlicodore  I.,  in  June 
or  Juljr,  649.  Ho  lubd  provioHsIy  acted  as  papal  apo- 
crinanaa  at  Conatantinoplo,  and  waa  held  in  high  rc- 
pnte  for  learning  and  virtue.  Almost  his  first  official 
act  vas  to  summon  a  synod  (the  first  Lateran)  for  deal- 
ing with  the  MonothcUte  heresy.  It  met  in  the 
lAteran  church,  waa  attended  b^  one  hundr^  and  five 
bishops  (chiefly  from  Italy,  Sicily,  and  Sardinia,  a  few 
being  from  Africa  and  otiier  quarters),  held  five  sea- 
aiona  or  "secretarii"  from  the  5th  to  the  31st  of  Octo- 
ber, 649,  and  in  twenty  canons  condemned  the  Slono- 
theiite  heresy,  its  authors  and  the  writings  b^  wbic^ 
it  bad  been  promulgated.  In  this  condemnation  were 
inclnded,  not  only  the  "Ecthesis"  or  exposiUon  of 
faith  of  the  patriarch  Sergiua  for  whidi  the  emperor 
Heraoliua  had  stood  appnaor,  but  also  the  ' '  Typaa  '  of 
Paul,  the  aoooessor  of  Sergias,  which  had  the  support  of 
therngning  emperor  (Constans  II.  ).  Martin  waa  very 
energedo  in  puUiahing  the  decrees  of  his  Lateran 
qmod  in  an  encyclical,  and  Conatana  replied  by  etyoin- 
ing  hia  exarch  to  seize  tlie  pope,  ahotdd  he  persist  in 
this  line  of  conduct,  and  send  uim  prisoner  to  Constan- 
tinople. These  orders  were  found  ^mposable  of  execu- 
tion for  a  considerable  space  of  time,  but  at  last  Martin 
was  arrested  in  the  Lateran  (June  15,  663),  hurried 
out  of  Rome,  and  conveved  first  to  Naxos  and  subse- 
quently to  Constantinopilo  (September  17,  654).  After 
suffering  an  exhausting  imprisonment  and  manv  public 
indignitieB,  he  was  ultimately  banished  to  Oheison, 
where  he  arrived  on  Marcl^  26,  655,  and  died  on  the 
IStlt  of  September  following.  His  aucceasor  was 
Sugenins  1.  A  full  account  of  the  events  of  his  ^n- 
tificate  will  be  found  in  Ilefele's  Ooneilienge$duekte, 
vol.  iii^  1877.  • 

MARTIN  n.   See  Mabtnus  I. 

MARTIN  ItL  SeeMARiNusIL 

MARTIN  IV.,  pope  from  1281  to  1285,  was  the 
anooeasor  of  Nicholas  IIL  He  was  a  native  of  Tou- 
rune,  bom  about  1210,  and  his  proper  name  was  Simon 
de  Brion.  After  holding  various  offices  at  Rouen  and 
Tours,  he  waa  made"  chancellor  of  Franco  by  Louis  IX. 
in  1260,  and  cardinal  by  Urban  lY'  in  1261.  He  acted 
as  l^te  for  this  pope  and  also  for  his  successor  Clement 
IV.  m  the  n^tiations  for  the  assumption  of  the  crown 
of  Sicily  by  Cnarles  of  Anion,  and  he  is  supposed  also 
to  have  stimulated  the  ambition  of  Philip  III.  for  the 
imperial  dignity  in  1273.  AfYerthe  death  of  Nicholas 
11^  (August,  1280)  Charles  of  Anjou  was  able  to  securo 
the  election  of  Cardinal  Simon  by  the  conclave  at 
Viterbo  (February  22,  1281).  The  Romans  declined  to 
receive  him  within  their  walls,  and  he  was  crowneil  at 
Orvieto.  At  the  instance  of  Charles,  whose  tool  he 
had  become,  he  in  November,  1281,  excommunicated 
the  emperor  Michael  INiheologus,  who  stood  in  the 
way  of  the  French  jnoiccts  asainst  Greece, — an  act 
by  which  the  union  or  the  Eastern  and  Western 
wurcbea  was  rendered  irapoanble.  For  three  years 
after  the  Sicilian  Vespers  in  1282  all  the  spiritual  and 
material  resources  at  his  command  were  in  vain  em- 
ployed on  behalf  of  his  patron  against  Peter  of  Aragon. 
He  died  at  Perugia  on  March  25,  1285,  and  was  suc- 
ceeded by  Hononus  XV. 

MARTIN  V.  (Otto  di  Colonna),  pope  from  1417  to 
1431,  was  elected  on  St  Martin's  day  at  Constance  by 
a  conclave  oonsistins  of  twenty-three  cardinals  and 
tlurty  delates  of  the  council,  which  after  deposing 
John  XXlIL  had  lon^^  experienced  much  perolexity 
'ftom  the  oonflioUng  elaims  of  Gr^ory  XII.  ana  Bcne- 
£at  XHL   The  aon  of  AgapitoOolonoa  and  Catarina 


Con  ti,  bom  about  1 368.  he  belonged  to  one  of  theoldestr 
and  most  distioguishetl  familiesof  Home,becameapoa' 
tolic  prothonotary  under  Urban  VL,  was  created  car- 
dinal-deacon by  Innocent  VII.,  and  in  1410  was  the 
delegate  of  Alexander  V.  to  hear  the  appeal  which  had 
been  taken  in  that  year  to  the  papal  see  b^  John  Huss. 
■He  was  justly  esteemed  for  his  moderation,  learning, 
uprightness,  and  business  capacity,  but  he  failed  to* 
achieve,  as  he  might  have  done,  the  honor  of  being  a 
reforming  pope.    His  first  act  after  his  election  waste 

{)ublish  a  brief  confirming  all  tho  regulations  made  by 
lis  predeoesson  with  regard  to  the  papal  chancery,— 
reguladona  which  had  King  been  the  subiect  of  just 
complaint  Wbcn  the  nations'*  of  toe  couno^ 
pressed  their  plans  for  reform,  Martin  submitted  &. 
counter  scheme,  and  ultimately  entered  into  negotia- 
tions for  separate  concordats,  for  the  most  part  vague 
and  illusory,  with  Germany,  England,  and  I' ranee.  He- 
left  Constance  at  the  close  of  the  rouncil  (May.  14I8),. 
but  travelled  slowly  through  Italy,  lingercci  at  Florenccv 
and  did  not  venture  to  enter  Rome  until  September, 
1420,  when  his  first  task  was  to  seek  to  restore  it  to 
the  prosperity  and  order  to  which  it  had  become  a 
stranger.  In  aocordanoe  with  tho  decree  of  Constance, 
confirmed  by  himself,  ordMns  that  councik  should  he 
held  every  five  years,  he  in  1^  summoned  the  conn- 
Mi  which  met  at  Favia  and  afterwards  at  Siena ;  it  waa 
somewhat  pooriy  attended,  and  this  circumstance  ffave 
the  pope  a  pretext  fdr  dissolving  it  as  soon  aa  it  bad 
come  to  the  resolution  that  "internal  church  union  by 
reform  ought  to  take  precedence  of  extomal  union. 
It  was  prorogued  for  seven  ^cars,  and  then  met  afe 
Basel ;  shortly  after  its  opening  MarUn  died  of  apo- 
plexy, on  February  20,  1431.  Ilia  successor  was  En- 
genius  rv. 

MARTIN.  John  (1780-1854),  a  popular  English 
painter,  was  bom  at  Hoj-don  Rriuge,  near  Hexham,  on 
the  19th  of  July,  1789.  On  account  of  his  ^arly 
interest  in  art  he  was  apprenticed  by  hia  father 
to  a  coachbuilder  to  leam  heraldic  pMnting,  but 
owine  to  a  quarrel  the  indentures  were  cancelled, 
and  he  was  placed  under  Bonifacio  Musso,  an  Italian 
artist,  father*  of  tho  well-known  enamel  painter 
Charles  Musso.  With  his  master  Martin  remove*! 
to  London  in  1806,  where  he  married  at  the  age 
of  nineteen,  and  led  a  straggling  life,  supporting  him- 
self by  eiving  drawing  lessons,  and  dv  painting  iik 
water  colors,  and  on  chins  and  glass.  His  leisure  waa 
occupied  in  the  study  of  perspective  and  architecture. 
His  first  picture,  Sodak  m  Search  of  the  Waters  of 
Oblivion,  was  executed  in  a  month.  It  was  ezhilnteA 
in  the  Royal  Academy  of  1812,  and  sold  for  fifty 

futneas.  It  was  followed  by  the  Expulsion  (1813), 
'aradise  (1813),  Clytie  (1814).  and  Joshua  (1815). 
In  1821  appeared  the  famous  Belshazzar's  Feast,  whicb 
excited  much  favorable  and  hostile  comment,  ud  was 
awarded  a  prize  of  £200  at  the  British  Institution, 
where  the  Joshua  had  previously  carried  off  a  premiua 
of  £100.  Then  came  the  Dcstraction  of  Herculaneum 
(1822],  tho  Creatioti  (1824),  the  Eve  of  the  Deluge 
(1S41),  and  a  long  series  of  other  Biblical  and  iraagi- 
native  subjects,  many  of  which  are  widely  known 
through  engravings.  In  1832-33  Martin  received 
£2000  Sot  drawing  and  engraving  a  fine  series  of 
designs  to  Milton,  and  along  with  Westall  he  produced 
a  set  of  Bible  illustrations.  He  was  also  much  occu- 
pied with  schemes  for  the  improvement  of  London, 
and  published  various  pamphlets  and  plans  dealing 
with  the  metropolitan  water  supply,  sew^,  dock,  and 
railway  systems.  During  the  last  four  years  of  his  life 
he  waa  enraged  upon  his  large  subjccta  of  tho  Judg- 
ment, tho  Day  of  Wrath,  and  the  Plains  of  Heaven. 
He  was  attacked  with  paralysis  while  painting,  and 
died  in  the  Isle  of  Man  on  the  17thof  Febmary,  1854. 

The  bold  originality  of  Martin's  prodnstiona  stutled  and 
attiaeted  tho  pabllo,  but  they  are  without  the  qaalMes  of 
solid  ezeention  and  truth  to  nature  upon  which  a  laiting 
fhme  in  the  arts  must  be  built.  His  flgnrea  an  badljr 
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idr»wn,  hii  coloring  ij  hot  and  unploawnt.  To  most  of  his 
{irofieasioual  brethren  his  works  soemod  theatrical  and 
tricky;  and  the  beat  la/  critics  of  his  time,  like  Charlea 
Lamb,  were  disposed  to  deQ7  that  tho;f  evinced  true  imagi- 
natiro  power.  Hia  popalarity  may  bo  said  to  have  onlmi- 
nated  in  1838,  the  year  of  his  Fall  of  Nineveli;  liiuw  then 
it  has  been  gradually -dodiniag. 

.  MARTINA  FRANCA,  a  city  of  Italy  in  the  prov- 
iuoe  of  I^ecoe,  18  milcH  north  of  roranto,  on  a  hill  near 
the  Bouroea  of  theTora.  It  was  a  fief  of  the  Caraocioli 
family,  uid  date^from  a  oomparatively  modem  epoch. 
The  duoal  palace  Ib  one  of  the  finest  building  of  its 
land  in  the  south  of  Itahr,  somewhat  nmilar  in  strle 
of  architeotaro  to  the  Palazzo  PamfiU  in  Naples,  The 
population  of  the  eity  was  13,088  in  1861 ;  thatof  tlie 
oommune  has  increased  from  16,637  in  that  year  to 
to  19,257  in  1881. 

MARTINEAU,  Hakriet  (180a-1876),  English 
woman  of  letters,  was  bom  at  Norwich,  where  her 
father  was  a  manufacturer.    The  family  was  of  Hu- 

gienot  extraction,  but  had  adopted  Unitarian  vlewB. 
er  education,  which  included  Latin  and  French, 
as  well  as  domestio  accompushments,  was  received 
partly  ilt  home,  and  partly  under  a  Mr.  Ferry,  to  whose 
nsHons  in  logieal  English  composition  she  ascribed 
wmethioff  other  later  clearness  of  thought  and  state- 
ment Tne  atanosphcre  of  her  home  was  industrious, 
'intelleotnal,  and  austere ;  she  herself  was  clever, 
weaUy,  and  unhappy,  and  was,  moreover,  already 
growing  deaf.  At  the  age  of  fiflcen  the  state  of  her 
health  and  temper  led  to  a  prolonged  visit  to  her 
'Other's  sister,  Mrs,  Kentish, '  who  kept  a  school 
:&t  Bristol.  Here,  in  the  companionship  of  amiable 
and  talented  people,  her  life  became  happier.  Hero, 
also,  she  fell  under  the  influence  of  the  Unitarian  min- 
ister. Dr.  Carpenter,  from  whose  instructions^  she  says, 
she  derived  an  abominable  spiritual  rigidity  ana 
s  truly  ren>eotable  force  of  conscience  strangely  min- 
gled together."  From  1819  to  1830  she  agiun  resided 
chiefly  at  Norwich.  The  first  part  of  this  period  was 
mainly  spent  in  quiot  and  alm<Mt  secret  study  and  in 
needlework.  About  her  twentieth  year  her  deafness 
became  confirm^,  and  she  habit  ually  from  that  time 
used  an  ear  trumpet  In  1821  she  began  to  write 
anonymously  for  the  Monthly  Repository.,  a  Unitarian 
periodical,  and  was  assured  by  her  brother  that  author- 
ship was  her  proper  career.  A  little  later  she  pub- 
lished Demtional  Exercisn  and  Addreue$,  l^yerty 
4tnd  Hymns. 

In  1826  her  father  died,  leaving  a  bare  maintenance 
to  hia  wife  and  daughter.    Hia  death  had  been 

i>receded  by  that  of  hia  eldest  son,  and  was  shorUy  fol- 
owed  by  that  of  the  young  man  to  whom  Ilarriet  was 
engaged.  Mia  Martineau  and  her  daughters  soon 
lost  all  their  means  bv  the  fulure  of  the 
house  where  their  mone^  was  placed.  Harriet  had  to 
cam  her  living,  and,  bemg  prooluded  by  her  deafness 
from  teaching,  took  up  authorship  in  eamest  and 
foiled  with  incredible  industry.  She  reviewed  for  the 
<Ra>osit0ry  At  the 'rate  of  £15  a  year,  wrote  stories 
i(afWwaras  collected  as  T^aditiora  of  Ihlestiiie), 
■Gained  in  one  ^ear  (1830)  three  eesay-prizes  of  the 
Unitarian  Association,  and  eked  out  her  income  by 
needlework.  In  1831  she  was  seeking  a  publisher  for 
a  series  of  tales'  designed  as  Illustrations  of  Political 
■Economy.  After  many  ftilures  she  accepted  very 
-disadvantageous  terms,  and  the  finb  number  appeared 
amidst  gloomy  prognosticatjons  from  the  publisher. 
The  sale,  however,  was  immediate  and  enormous,  the 
^lemand  increased  with  each  new  number,  and  from 
that  time  her  literary  success  was  secured.  In  1832  she 
moved  to  London;  she  at  once  became  the  fashion,  and 
tier  aoquaintanoe  was  eagerly  sought.  Till  1834  she 
confinued  to  be  oocupied  with  her  political  economy 
aeries  and  with  a  supplemental  series  of  JUugtrations 
o/  Taxation.  Four  atones  deaUng  with  the  poor- 
law  came  out  about  the  same  time.  These  tales,  direct, 
ludd,  written  without  any  appearance  of  ofibrt,  and  ^et 
pnMuoally  effeotive,  dia^ao^  the  chanuteristio  qualitkn 


of  their  author's  st^er  In  1834,  when  the  whole 
series  was  complete,  Miss  Martineau  paid  a  long  visit 
to  America.  Here  her  open  adheaiou  to  the  Aboli- 
tionist party,  then  small  and  verv  unpopular,  nve 
great  offence,  which  was  dees>ened  by  the  pubtieauon, 
soon  afber  her  return,  of  Society  in  America  and 
a  Retrospect  of  Western  TVaveL  An  artiele  in  the 
Westmaisier  Review,  *' The  Martyr  Age  of  the  United 
States,"  introduoedEngUshreadmalinoBtforthefiiii 
time  to  the  sbiiggles  of  the  Ab(ditionist&  Id  these 
American  writings  Miss  -Martinean  shows  less  than  her 
usual  calmness  and  judicial  oommon-soise,  but  it  will 
scarcely  be  denied  that  there  was  some  ground  for  hor 
vehemence.  The  American  books  were  followed  » 
novel,  Deerbrooh, — a  story  of  middle^^ass  country  life, 
lacking  the  delicate  humor  of.  Miss  Auston  or  the 
touch  of  farce  that  enlivens  Miss  Kdgeworth's  tales, 
but  delightfully  clear  in  style,  wholesome  in  spirit,  and 
well  sustained  in  point  of  interest  To  uie  same 
period  belong  two  or  three  litUe  handbooks,  fomung 
parts  a  Ouide  to  Service.  The  veraoity  of  her 
Maid  of  aU  Work  led  to  a  widespread  bdief^  whidi  she 
regarded  wiUi  some  oomplaoency,  that  she  htd  ones 
been  a  maid  of  all  work  herself 

In  1839,  during  a  visit  to  the  Continent,  IiKaa  Mar- 
tineau's  health,  which  had  long  been  bad,  broke  down 
entirety.  She  retired  to  solitary  lodgings  in  Trnemouth, 
and  remuned  a  prisoner  to  her  couch  till  1844.  She 
was  still  busy,  and,  besides  a  novel  (The  Hour  and  the 
Jfan),  published  some  tales  for  children,  and  Hft  in 
the  Side-room.  These  volumes  contain  some  of  her 
best  work,  and  possess  a  charm  of  tender  feeling 
to  balance  the  somewhat  cold  rationality  that  predomi- 
nates in  most  of  Miss  iltlartineau's  writing.  During 
this  illness  she  for  a  second  time  declined  a  pulsion  on 
the  drit  list,  fearing  to  oompromise  her  poUtioal  inde- 
pendenoe.  Herlettei;  on  tlie  BulijectwaB  pnUishad, 
and  some  (if  her  friends  raised  a  souU  annuity  for  her 
soon  after. 

In  1844  Miss  Martineau  underwent  a  course  of  mes- 
merism, and  in  a  few  months  was  restored  to  heidth. 
Her  recovery  excited  much  disousaon  and  controversy. 
She  herself  felt  no  dbubt  either  of  its  reality  or  of  its 
being  due  to  mesmerism,  and  not  unnaturally  resented 
the  incredulity  of  others.  She  eventually  published  an 
account  of  her  case  in  sixteen  Letters  on  J/e»n«rum,  a 
prooeeding  which  caused  great  offence  to  some  mem- 
bers of  her  family.  On  finding  herself  set  free  from 
the  bondage  of  iU-health,  she  removed  to  AmUende, 
where  she  ouilt  herself  the  bouse  in  which  the  greater 
part  of  her  after  life  was  spent  In  1845  she  puuisbed 
three  volumes  of  Forest  aiid  Game  Law  Tides,  in 
which  the  method  of  her  political  eoonomv  series  was 
a^ain  applied.  In  1846  she  made  an  Eastern  tonr 
with  some  friends.  She  was  abroad  for  eight  months, 
visiting  li^gypt,  Palestine,  and  SjTia,  and  on  her  return 
published  Mtstem  Life.  Tl^o  tendency  of  this  worit  is 
to  display  humanity  passing  through  one  after  another 
of  the  world's  historic  religions,  the  oonoeption  of  the 
Deity  and  of  Divine  govranment  beoomingat  each  step 
more  and  more  abstnct  and  indefinite.  The  ultamiU« 
goal  Miss  Martineau  bdieved  to  be  a  philosophie  athe- 
ism, but  this  belief  she  did  not  expressly  declare  in 
Eastern  Life,  considering  it  to  be  outside  the  province 
of  that  book.  She  published  about  this  time  ffotise- 
hold  Education,  expounding  the  modem  theory,  in 
which  freedom  and  rationality,  rather  than  command 
and  obedience,  are  regarded  as  the  most  effectual  in- 
struments of  education.  Her  practical  interest  in  all 
schemes  of  instruction  led  her  to  start  a  series  of  leo- 
tures,  addressed  at  firsttothe  schoolchildren  of  Amble- 
side, but  afterwards  extended,  at  their  own  dedre,  to 
tbdr  elders.  The  subjects  of  these  lectures  were  sani- 
tuy  priodples  and  praetioe,  the  histories  England 
and  North  America,  and  the  soenes  of  her  Bsstem 
travels.  At  the  request  of  Mr.  Charles  Knight  she 
wrote  for  him,  in  1849,  The  mstory  of  the  Tkirt!/ Tears' 
iVooe,— a  chwaeteiistio  instsnoe  of  Miss  Msrtinesn'a 
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femukablo  powers  of  laltor.  '*  From  tbo  first  opening 
of  the  bookj  to  atudy  for  the  history  tu  the  depositing 
-of  the  MS.  of  the  first  volume  at  press  was,*'  BnesajB, 
"exactly  six  months.  The  Koond  volume  took  six 
months  to  do."  • 

In  1851  Miss  Martineau  edited  a  Tolnme  of  Letters 
im  tAc  Laxoa  qf  Msu't  Nttture  a?td  Dmetopmeni,  Its 
ibrm  18  that  of  aoorrespondeDoelwtweeii  nerself  and 
Mr.  H.  Q.  Atkinson  (in  which  the  latter  has  much  the 
lar^r  share),  and  it  expounds  that  doctrine  of  philoso- 
phical athdsm  to  which  Miss  Martineau  had,  in  Eatt- 
<m  Li^R,  depicted  the  course  of  human  behef  as  tend- 
ing. The  existence  of  a  fitat  cause  is  not  denied,  but 
is  declared  unknowable,  and  ,the  authors,  while  re- 
garded by  others  as  denying  it,  certunly  considered 
themtelTCS  to  be  affirming  the  docbrine  of  man's  moral 
obligation.  Mr.  Atkinson  was  a  zealous  exnoaent  of 
mesmerismj  and  the  prominence  given  to  the  topics 
of  mesmensm  and  clairroyanoe  no  doubt  tended  to 
litighten  the  disapprobation  with  whidi  the  book 
was  reouved.  The  reviewen  were  ■fanoat  nnaiumous 
in  condaunation,  and  the  publication  caused  a  lasting 
divifflon  between  Miss  Martineaa  and  some  <tf  her 
friends. 

The  new  philosophical  bent  of  her  studies  directed 
Miss  Martineau's  attention  to  the  works  of  Gomt^  and 
«he  undertook  a  condensed  English  version  of  the 
PhUo»opkie  i^mtive.  It  appeared  in  1853,  and  to  most 
readers  is  more  useful  and  mtelligible  than  the  original. 
She  had  begun  in  the  previous  year  to  write  articles, 
«biefly  biographical,  for  the  uaibf  Neiot.  Among 
these  were  the  Letten  from  Irelarui,  written  during  a 
vint  to  tlwt  ooontiy  in  the  mmunerof  1852.  She  aJso 
wrote  m  ooandanlue  number  of  essays  npon  different 
manufactures  for  UouKhold  Word*,  and  another  series 
for  Uie  same  periodical  upon  the  treatment  of  blind- 
ness, deafness,  idiotcy,  etc.,  besides  a  Guide  to  IVtn- 
dermere,  followed  afterwards  by  a  Complete  Guide  to 
die  Laket.  She  had  been  for  many  years  a  contributor 
to  the  Wettmiiuter  JReciew,  and  was  one  of  the  little 
band  of  supporters  whoso  pecuniary  assistance,  in  1854, 
prevent^  its  extinction  or  forced  sale.  In  the  early 
part  of  1855  Miss  Martineau  found  herself  suffering 
from  heart  disease.  Having  always  felt  it  one  of  her 
duties  to  write  her  autobiography,  and  bcfiering  the 
time  before  her  to  be  but  raief.  she  now  at  once  set 
about  Uiis  task,  and  on  its  completion  caused  the  book 
to  be  printed  that  it  might  be  ready  for  speedy  publi- 
cation at  her  death.  But  her  life,  which  she  supposed 
to  be  so  near  its  dose,  was  piblonged  for  other  twenty 
yeaiB,  her  death  not  taking  phice  until  1876. 

Thee©  yean  were  by  no  means  idle.  She  continued  to 
contribnte  to  the  Dauy  Nem,  for  which  she  wrote  in  all 
caore  than  1600  uticlea,  and  to  the  Watmiiuler  Bsriem,  M 
well  a«  to  other  papers,  and  her  biogiwhlcal  sketches  were 
collected  and  reprinted  from  the  Dmb/Ntm  in  avolnme 
which  haa  justly  become  one  of  the  beat-known  of  her 
works.  In  point  of  style  it  is  probably  the  moat  excellent 
of  them  all.  The  form  and  method  leave  nothing  to  be 
desired,  and  the  perception  of  character  is  shrewd,  ^ncere, 
and,  roughly  speaking,  reliable.  But  In  reading  the  book 
we  feel  that  the  biographies,  divided  by  the  editor  into 
gronps  of  royal,  political,  etc.,  &11  At  more  natotally  into 
two  'arger  classes, — the  biographies  of  peismu  whom  Miss 
Hartinean  liked,  and  the  biographiee  of  petsons  whom  she 
•lislikAd,  All  are  donbtlees  In  a  sense  tme,  as  all  photo- 
graphs are  true,  but  the  difference  between  a  flattering  and 
an  unflattering  photograph  Is  oonatdexable. 

She  also  prodnced  two  books  on  the  government  of  India, 
mod  was  oontinnally  occnpied  in  promoting  schemes  of  le- 
form  and  benevolence.  Her  poorer  neighbors  owed  much 
to  hor  kindly  and  enlightened  efforts,  and  her  servants 
(bond  in  her  a  friend  as  well  as  a  mistnisa.  Her  long  and 
busy  life  bean  the  consistent  impress  of  two  leading  charao- 
tcristlea, — Industry  and  sincerity.  Her  work,  waa  invaria- 
bly sound,  and  ita  motive  iuvariaUy  respectable^  The  ver- 
dict which  she  recoids  on  henelf  in  the  aatobiognmhical 
sketch  left  to  be  pablisfaed  by  the  DaUjt  Jfaot  is  pzohably 
very  near  to  that  which  will  be  recorded  by  ftatnre  Judg- 
ment. She  says, — "  Her  original  power  was  nothing  more 
than  was  dnetoeameatnessand  lotellectoal  eleamesa  with- 
in a  oartaln  lai^  With  small  Imaginative  and  sBOpesttve 


powen,  and  therefore  nothing  approaching  to  genitia,  she 
ooold  see  clearly  what  ahe  did  see,  and  give  a  clear  expree-  , 
sion  to  wtiat  she  bad  to  s^.   In8hort,Bbe  could  popularize 
while  she  oonid  neither  discover  nor  in  vent."  Herjndgment  | 
on  large  questions  was  clear  and  sound,  and  waa  always  the 

iadjnnent  of  a  mind  naturally  progreaslve  and  Protestant, 
[eu  t«I  ly  she  was  a  tme  daughter  of  her  Hnguenot  ancestom 
Bot  it  is  iuipuKsible  to  read  her  autobiography  without  sns* 
pecting  thut  site  was  mbject  to  considerable  prqadieea, 
pecially  in  bvr  jmlfnnent  of  persons,  and  that  her  temper, 
particularlr  in  early  life,  was  anamiable,  hard,  and  unfor-  ' 
giving.  She  eeeuis,  indeed,  to  have  povessed  the  sort  of 
disposition  which  shows  to  much  greater  advantage  In  its 
relation  to  Juniora,  inforiora,  Ail  dependants  than  in  itil«> 
lations  to  elden  and  superiors,  and  which  therefore  appean 
more  amiable  in  the  closing  than  in  the  opening  yean  of 
life.  Her  autobio^aphy  reveals  also  a  weakness  which 
was  psritapa  nnavotdable.  The  pablication  of  lier  political 
economy  talea  bnnight  her  into  gmat  and  sudden  notice ; 
many  persons  of  high  position,  official  and  otherwise,  de- 
sired to  enlist  her  advocacy  on  the  jurt  of  their  particular 
projects.  She  found  her  help  much  courted,  and  much  help 
eagerly  proffered  to  her.  Her  deafoese,  whicti  suffered  her  to 
hear  otuy  what  was  dh-ectly  addreosed  to  herself,  aaisted 
to  make  her  a  central  figure,  and  to  induce  the  belief  that 
ben  was  one'  of  the  most  potent  if  not  actually  the  most 
potent  voice  in  English  politics.  Her  deafness  was  in 
anotjier  direction  probably  advantageous.  It  led  hef  to 
And  solitade  easier  than  most  companionship,  and  saved 
her  firom  many  distractions  of  attention.  It  may  Indeed 
Csirly  be  surmised  that  but  for  lier  deafness  she  conld  never 
have  found  time  to  achieve  the  amaiing  quantity  of  Work 
that  she  did,  while  the  courageous,  eheernil,  and  nnobtni- 
sive  spirit  in  which  ahe  bore  her  infirmity  remains  aa 
example  and  an  encouragement  to  all  her  fellow-tnfferen. 

(C.BL.) 

MARTINI,  Giovanni  BAinsrA  (nOft-1784),  the 
most  learned  musician  of  the  ISthoentuiy,  was  bom  at 
Bologna  on  April  25,  1706.  His  father,  Antonio 
Maria  Martini,  a  violinist,  taught  him  vcty  early  the 
elements  of  murac,  and  to  play  the  violin ;  at  a  hiter 
period  he  learned  nnging  i^nd  harpsichord  playing 
iram  Padre  Pradieri,  and'oonnterpoint  &om  Antonio 
liiccierL  Having  reoaved  his  eduoation  in  daancs 
from  the  fathers  of  the  onttoiyof  San  Filippo  N^,  he 
afterwards  entered  upon  a  novidate  at  the  Ftandsoan 
monasteiy  at  Lago,  at  the  close  of  whidi  he  was  n- 
ceived  into  that  order  on  September  11,  1722.  Con- 
tintung  his  studies  in  the  theory  and  practice  of  musio 
wiUi  great  seal,  he  in  1725,  though  only  nineteen 
years  of  age,  received  the  appointment  of  chapel-maa- 
ter  in  the  Frandscan  church  at  Bologna,  where  his 
compositions  soon  attracted  much  attention.  At  the 
invitation  of  amateurs  and  professional  friends  be  now 
opened  a  school  of  musical  composition  at  which  in 
the  course  of  his  lon^  life  several  celebrated  musidans 
were  toained,  including  Paoluod,  Sabbatini,  Ruttini, 
Zanotti,  Sarti,  Ottani,  and  Stanislas  Mattei;  as  a 
teacher  he  oonsistently  declared  his  preference  for/the 
4mditi<His  of  the  old  Roman  school  of  musical  compo- 
sition (see  Music).  Padre  Martini  was  a  zealous  and 
indefatigable  collector  of  musical  literature,  and  is 
alleged  to  have  been  the  possessor  of  the  most  exten- 
sive muu<xd  libraiy  ever  formed  Afler  a  lingering 
illness  he  died  at  Bologna  on  Amniat  4,  1784.  Hw 
Eloffio  was  published  Retro  deUayallei^  Bologna 
in  the  same  year. 

The  greater  number  of  Uartini'a  sacred  compositions  re- 
main nnprinted.  The  Liceo  of  Bologna  poiseasea  the  USS. 
of  two  oratorioe ;  and  a  requiem,  with  some  other  pieces  of 
church  music,  are  now  In  Vienna.  Litanitt  sntMsmi 
Jinaiet  B.  V.  Marim  were  published  at  Bologna  in  1734,  as 
also  twelve  Soitaie  iFtiiAwolatara  ;  six  BonaUpw  rorgmut  id  U 
eem&olo  in  1747 ;  and  DiuM  da  Oam»ra  in  1763.  Martini's 
most  important  works  are  his  Storia  deOa  Ifunoa  (Bologna, 
1767-81)  and  his  Bdnffio  di  Cimtrapmio  (Bologna,  1774-75). 
The  former,  of  which  the  three  published  volumes  relate 
wholly  to  ancient  maslc,  and  thus  represent  a  mere  frag- 
ment of  the  author's  vast  plan,  exhibits  Immense  reading 
and  industry,  but  it  is  written  in  a  dry  and  onattraetiye 
style,  and  is  overloaded  with  matter  which  cannot  be  re> 
gwded  as  historical.  At  the  l>e8inning  and  end  of  each 
chapter  occur  puzsle-canons,  some  of  which  are  txoeedlngly 
difluralt:  Cherubini  solved  the  wholeoftlMm.  TheSsin** 
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ii  m  Tery  learned  and  valuable  work,  containing  an  Impor- 
tant collection  of  examples  from  the  beat  masters  of  the  old 
Italian  and  Spanish  schooU,  with  excellent  explanatory 
notes.  It  treats  chiefly  of  the  tonalities  of  the  plain  chant, 
and  of  counterpoints  constructed  upon  (bem.  Besides  be- 
ing the  author  of  several  controversial  works.  Martini 
drew  np  a  Dietpmary  of  AneiaU  Murieal  Temu,  which  ap- 
peared in  the  second  volome  of  O.  B.  Doni's  Wvrkt;  he 
also  published  a  treatiae  on  He  Thwry  t^fltmmbert  m  ap' 
yjied  to  Mutic 

MARTINI,  Simons  (1283-1344),  called  also  Simone 
di  Mactino,  and  more  commonly,  but  not  correctly, 
Simon  Memmi,'  was  boip  in  ll!83.  He  followed  the 
muiner  of  punting  proper  to  his  native  Siena,  as  im- 
proved by  Buccio,  whiun  is  essentially  different  from 
the  style  of  (Motto  and  his  school,  and  the  idea  that 
Simone  was  himself  a  pupil  of  Giotto  is  therefore  wide 
of  the  mark.  The  Sienese  sCjrie  is  less  natur^,  digni- 
fied, and  reseirved  than  the  Florentine ;  it  has  less 
unity  of  impression,  baa  more  tendency  to  pietism,  and 
is  marked  by  exaggerations  which  are  partly  related  to 
the  obsolescent  Byzantine  manner,  and  partly  seem  to 
forbode  certun  peculiarities  of  the  fully  ijeveloped  art 
which  we  find  prevalent  in  Michelangelo.  Simone,  in 
especial,  tended  to  an  excessive  and  rather  affected 
tenderness  in  his  female  figures ;  he  was  more  success- 
ful in  single  figures  and  in  portraits  than  in  large  com- 
positions of  incident.  He  finished  with  scrupulous 
minuteoesa,  and  was  elaborate  in  decorations  of  pat- 
terning* giraing,  eta 

The  first  known  fresoo  of  Simone  is  the  vast  one 
which  he  executed  in  the  hall  of  the  Palazzo  Fubblieo 
in  Siena, — the  Madonna  Enthroned,  with  the  Infant, 
and  a  number  of  angels  and  saints ;  its  date  is  1315, 
at  which  early  period  of  his  life  he  was  already  an 
artist  of  repute  throughout  Italy.  In  S.  Lorenzo 
Maggiore  or  Naples  he  painted  a  life-sized  picture  of 
King  Robert  crowned  by  his  brother,  Lewis,  oiafaop  of 
Toulouse ;  this  also  is  extant,  but  much  damaged.  In 
1320  he  painted  for  the  high  altar  of  the  church  of  St 
Catharine  in  Pisa  the  Virgin  and  Child  Iwtween  six 
saints ;  above  are  arcbangSs,  airastles,  and  other  fig- 
ures. The  compartmented  pofUons  of  this  work  are 
now  dispersed,  some  of  them  being  in  the  academy  of 
Siena.  Towards  1321  he  executed  for  the  ohufDn  of 
St,  Dominio  in  Orvieto  a  picture  of  the  bishop  of  Sa- 
vons kneeling  before  the  Madonna  attended  by  saints, 
now  in  the  Fabrioceria  of  the  cathedral.  Certun  fres- 
cos in  Assiu  id  the  chapel  of  St.  Martin,  representing 
the  life  of  that  saint,  ascribed  by  Yasari  to  Puccio 
Capanna,  are  now,  upon  strong  internal  evidence, 
assigned  to  Simone.  He  painted  also,  in  the  south 
transept  of  the  tower  church  of  the  same  edifice,  figures 
of  the  Virgin  and  eight  saints.  In  1328  he  produced 
for  the  Sala  del  Consilio  in  Siena  a  woric  of  a  very 
diflerent  character — a  striking  equestrian  ^rtrait  of 
the  victorious  general  Guidonocio  Fogllani  de'  Ricci. 

Kmone  huil  married  in  1324  Giovanna,  the  daughter 
of  Memmo  (Ouglielmo)  di  Filippuoao.  Her  bn^er, 
named  Lippo  Memmi,  was  also  a  jiainter,  and  was 
frequently  oasodated  with  Simone  in  his  work ;  and 
this  is  the  only  reason  why  Simone  has  come  down  t« 
us  with  the  family  name  Memmi.  They  punted  to- 
gether in  1333  the  Annunciation  which  is  now  in  the 
Uffisi  gallery.  Simone  kept  a  bott^a  ^or  shop),  ut^- 
dertaktng  any  ornamental  work  commtssioned  of  him, 
and  his  gains  were  large.  In  1339  he  settled  at  the 
papal  court  in  Avignon,  where  he  made  the  aoouunt- 
anoe  of  Petrarch  and  Laura :  and  ho  painted  lor  the 
poet  a  jx>rtnut  of  his  lady,  which  has  not  come  down 
to  ua  ^  li  gave  occasion  for  two  of  Petrarch's  sonnets, 
in  which  Sunone  is  highly  eulo^zed.  He  also  illumi- 
nated for  the  poet  a  copy  of  iba  Oomment  of  Serrius 
upon  Vi^l,  now  preserved  in  the  Ambrosian  library 

^  The  ordlDairacoonnt  of  this  celebrated  early  Sienese  painter 
Is  that  given  by  Vanrl,  and  since  repeated  In  avarlety  of  fbrms. 
Ifodem  reaeansh  abows  that  It  la  flu- ftom  correct,  the  Incldenia 
being  erroneous,  and  the  paintings  attributed  to  Slowme  In  vail- 
ona  principal  Instances  not  his.  .Wa  fitUow  the  authority  of 
Mesua.  Crowe  and  Cavalcasella. 


of  Milan.  He  was  largely  employed  in  the  deomtiow 
of  the  papal  buildings  in  Avignon,  and  severu  of  fair 
works  still  remain — in  the  cathedral,  in  the  hall  of  the 
consiiitory,  and,  in  the  two  chapels  of  the  palace,  the 
stories  of  the  Ba))tist,  and  ei  Stephen  and  other 
saints.  One  of  hts  latest  productions  (1342)  is  the 
picture  of  Christ  found  by  his  Parents  in  the  Temple, 
now  in  the  lAverpool  Gallery.  Simone  died  in 
Avignon  in  July,  1344, 

From  this  account  of  Simone's  principal  works  it 
will  be  perceived  that  those  with  which  his  name  and 
fame  ore  most  generally  identified  are  no  longer  re- 
garded OS  his.  These  aas  the  oompoHtions,  in  tJie 
Campo  Santo  of  Pisa,  from  l^e  lej^na  of  S.  Kanieri, 
and  the  Assumption  of  the  Virgin ;  and  the  great 
frescfM  in  the  Cappellono  dc^li  Spagnuoli,  in  S.  Man* 
Novella,  Florence,  representing  the  Triumph  of  Reli- 
gion through  the  woric  of  the  Dominican  order,  etc. 
Some  of  the  worics  in  question  can  be  proved  to  have 
been  done  many  years  after  Simone's  death,  and  the  . 
others  belong  to  a  differeot  school  and  style  of  art. 

MARTINIQUE,  one  of  the  West  India  iahinds. 
belon^ng  to  uie  chiun  of  the  Lesser  Antilles,  ana 
constituting  a  French  cdonjr,  lies  33  mites  sonth  of 
Lominica  and  22  north  of  Saint  Lucia,  between  14**  23^ 
and  14°  52'  N.  lat  and  63°  6°  and  63°  31'  W.  long. 
The  greatest  length  is  43  miles,  the  mean  width  19 ; 
and  tne  surface  comprises  244,090  SCTes,  or  380  S(|uare 
miles.  A  cluster  of  volcanic  mountains  in  the  north,  a 
similar  group  in  the  south,  and  a  line  of  lower  heights 
between  them,  form  the  backbone  of  the  island,  which 
culminates  in  the  northwest  in  Mont  Pelte  (4430  feet), 
and  fabs  altogether  a  much  more  irregular  and  strongly 
marked  relief  than  it  presents  to  the  eye, — the  deep 
ravines  and  precipitous  escarpments  with  which  it 
abounds  boing  reduced  in  appearance  to  gentle  undu- 
lattons  by  the  drapery  of  the  forests.  Of  the  numerous 
streams  which  traverse  the  few  miles  of  county  bo- 
tween  the  watershed  and  the  sea,  about  seventy  or  eighty 
are  of  conwderable  Hze,  and  in  the  rainy  seaaon  hi- 
oome  deep  and  too  often  desttuctiTe  torrents.  The- 
east  coast  of  the  island,  exposed  to  the  fiill  sweep  of 
the  Atlan  tic,  is  a  suocesnon  of  inlets,  headlands,  islands^, 
and  rocks  y  the  south  coast  is  much  more  r^ndar,  but 
bold  and  steep;  and  the  west  alone  presents,  in  the 
bey  of  Fort  de  France,  a  stretch  of  mangrove  swamp. 
Ot  the  total  area,  about  83,900  acres  are  under  culti- 
vation, 83,843  occupied  by  forest  and  savanna,  and 
68,837  by  t  fallow.  On  an  average,  according  to  the 
returns  for  1874-78  inclusive,  47,440  acres  are  devoted 
to  the  sugar  crop,  1290  to  cofifee,  640  to  cotton,  and 
1660  to  cocoa.  The  mean  annual  temperature  is  81* 
in  the  coast  rec^oih— the  raonthly  mean  fw  Jnne  being 
83°,  and  that  of  Jannanr  77*.  Of  the  annual  lunftft 
of  87  inches,  August  has  the  heaviest  shore  (11.3- 
inches),  though  the  rainv  season  extends  from  June  to 
October;  March,  the  lowest,  has  3.7.  ,  Martirnqoe 
enjoys  a  raoarkable  immuni^  from  hunioanes ;  half 
a  century  may  pass  without  serious  disaster  from  sucfa 
a  visitation.  In  1878  there  were  162,861  inhabitants 
(77,782  moles,  85,079  females)  in  the  island,  which  is 
thus  nearly  as  densely  peopled  as  Belgium.  Sinoe  184ft 
the  increase  amounts  to  about  42,800.  Of  the  twentjr- 
five  communes,  fourteen  have  more  than  5000  inhabi- 
tants; the  largest  are  Saint  Pierre  (23,909),  Fort  de 
France  (15J14),  Lamentin  (13,409),  and  AaaMW 
(10,297).  The  great  mass  of  the  pobulaiion  eonsni- 
of  Creole  negroes  and  half-castes  or  various  grades, 
ranging  from  the  "  Saocatra,"  who  has  hardly  retained 
any  trace  of  Caucasian  blood,  to  the  so-oalled  "Sang- 
mSld,"  with  his  mere  suspicion  of  negro  commixture. 
Marriage  is  frequently  ignored,  and  of  the  Inrths  no 
loss  than  66  per  cent  are  illentunate. 

Fort  de  franco,  the  chief  town,  a  place  of  about 
11,000  inhabitants,  stands  on  a  bay  on  the  west  coast. 
Since  the  earthquake  of  1839  neany  aU  the  houses  are 
of  wood,  and  have  only  one  story  ;  the  streets  are  lud 
I  out  with  greiO^  reguhuity.  An  Abundant  supidy  oT 


Digitized  by 


Google 


MARTlNSBVRCt-MARTfN. 


693 


water  was  introduced  in  1856.  Sfc.  Pierre,  the  com- 
mercial  oeotie  of  the  island,  with  about  20,000  inliabi- 
tanta,  lies  farther  north  on  the  same  ooast  It  consists 
of  a  lower  and  an  upper  town, — the  one  close  and 
unhealthy,  and  the  other  for  the  most  part  well- 
TeDtiUtca  and  pleasant 

Martinique,  also  called  Hadiana  or  KanUnlno,  was  dia- 
coTflred  by  ColambuB  IStli  Jon&  1502.  It  was  at  that  time 
inhabited  hj  Caribs  (Oalibia)  who  had  expelled  or  incorpo- 
rated an  older  Btock.  In  1835  a  Norman  captain,  D'Euam- 
bDc,  from  St.  Qtriatoi^eT'i^  took  poMCMton  of  the  Island, 
and  In  1637  his  nephew  Dupuqnet  bMUie  oaptakt-general 
ot  the  eolony,  now  numbering  soven  handred  men.  In 
16S4  welcome  was  given  to  three  hundred  Jewa  expelled 
from  Brazil,  and  by  1658  there  wne  at  les«t  five  thousand 
people  exclusive  of  the  Gariba,  who  were  ■oon  after  eztermi- 
nated.  Parchased  l^tiie  French*  QoTemment  ^m  Du- 
parqtjet'a  ehild^n  ibr  120,000  IlTres,  Martinique  was 
aaitgned  to  the  Weat  India  Companr,  bnt  in  1674  it  became 
mai  lit  the  royal  domain.  The  AoMontf  (French  land- 
,  Bi^eis)  at  first  devoted  tiiemselTea  to  the  cultivation  of 
ootton  and  tobaeoo;  bat  in  1660  sagay  ^antations  wue 
oonmeaeed,  and  In  1726  the  ocdibe  pluitwas  introduced  by 
DescUenz,  who,  when  water  ran  suort  during  his  voyage 
to  the  island,  shared  his  scanty  allowance  with  his  seed- 
lliws.  Stave  labor  having  been  introduced,  there  were 
72,000  blaeka  in  tiie  island  by  1736.  Martlniqne  has 
sevraal  tbnea  been  ocenpied  by  the  English.  Captured  by 
Rodney  in  176S^  it  was  next  year  reitored  to  the  French ; 
bnt  a  er  the  oouqnest  by  Sir  John  Jervla  and  Sir  Charlee 
Qrey  in  1794  it  was  retained  for  eight  yean;  and,  aeiied 
again  In  1800,  it  was  not  sorrendered  till  1814. 

See  Benonard.  Sbii. de  ta  ifiirfMQii&1822:  Stdney  Daney.AA 

da  to  JTorttaliTiu!;  Pardon,  Iol(MMgiM,lOT;H,  Bey,  JbAanr  la 

MABTINSBURG,  a  town  of  the  United  States, 
the  capital  of  Berkelev  oouoty,  Weat  Virginia,  lies  on 
a  plateau  above  the  Tuscarora  Creek,  in  the  Shenan- 
doah valley,  80  miles  west  of  Washington.  A  station 
pn  the  Baltimore  and  Ohio  Railroad,  and  a  terminua 
of  the  Cumberland  Valley  Railwav,  Martinsburg  is  the 
seat  of  extensive  machine-shops  oelongineto  tno  for- 
mer company,  whidi  were  sacked  by  the  Confederates 
in  1861.  The  population,  4863  in,  1870,  was  6335  in 
188a 

MARTTUS,  Ca&l  Prudrich  Philipp  von  (1794- 
1868),  a  well-known  German  botanist  and  traveller  in 
BraiiL  He  studied  in  the  university  of  Erlangen,  and 
on  j^raduating  M.D.  in  1814  puUished  as  his  thesis  a 
critical  catalogue  of  plants  in  the  botanio  garden  of  the 
anivenity.  He  afterwards  devoted  himself  to  botani- 
cal Btnd>;,  and  in  1817  he  and  Spix  were  sent  to  Brazil 
by  the  king  of  Bavaria.  They  travelled  from  Rio  Ja- 
neiro through  several  of  the  southern  and  eastern  pro- 
vinces of  Brazil,  and  ascended  the  river  Amazon  to 
Tafafttinga,  as  well  as  some  of  its  lar^  affluents.  In 
1^  theyvetamed  to  £iurope  with  nch  oollecUons  of 
plants  and  animals,  as  also  with  stores  of  information 
on  the  geography,  ethnology,  and  products  of  Brazil 
In  IKZO  he  was  appointed  conservator  of  tbo  botanic 
nrden  at  Munich,  and  in  1826  profeasor  of  botany  in 
the  university  there,  and  held  both  offices  till  1854, 
when  he  resigned  them. 

While  a  student  Martins  had  pohlished  papers  in  vuious 
■cientl&e  periodical^  and  he  continued  to  do  so  during  bis 
whole  lift.  After  his  return  fkora  Bnudl  he  devoted  his 
<dilef  attention  to  the  flora  of  that  conntry,  and  in  addition 
to  nnmeroui  short  papers  he  published  the  Nma  Omera  et 
BpecUt  Ptanlarnm  Brarilimt»ium  (1823-32,  3  vds.)  and  levtut 
sd*etm  Ptantartm  (JryptogtmicanM  Branliauium  (1827),  both 
works  being  finely  Illustrated.  An  account  of  hti  travels 
In  Brazil  appeared  in  3  vols.  4to,  1823-31,  with  an  atlas  of 
plates,  and  is  regarded  as  one  of  the  moet  valuable  worltsof 
(ravel  of  the  present  centnry.  Probably  the  worlc  by  which 
he  ifl  best  known  ia  his  Hittoria  Palmanm  (1823-60)  in  3 
large  folio  volumes,  of  which  one  describes  the  palms  dis- 
covered by  himself  in  Brazil.  In  1840  he  began  the  Flora 
BraaUimma  with,  the  assistance  of  the  most  distinguished 
European  botanists,  who  undertook  monographs  of  the  va- 
rionsordeis.  Latterly  Dr.  Gichlerwasassooiated  with  him 
im  the  editorship  of  this  work,  which  is  still  going  on. 
tiioagh  over  eigh]^  parts  have  apoeared.  He  atoo  edited 
several  works  on  the  soological  oolieotlons  made  in  Braail 
y<tt.  XV.-T2() 


by  Spiz,  after  the  death  of  the  latter  in  1826.  On  the  out- 
break of  the  potiito  disease  in  Europe,  he  iuvestigatod  the 
state  of  the  disoHsed  plants,  and  in  1842  publishedhis  obaer* 
vations.  Healiio  published  independent  works  and  short 
papers  oo.the  aborigines  of  Braxil,  on  their  civil  and  sooiat 
condition,  on  their  past  and  probable  ftiture,  on  thelrdis- 
eases  and  medicLues,  and  on  the  languages  of  the  various 
tribes,  especially  the  Tapi. 

MART03,  a  town  of  Spain,  in  the  province  of  Jaen, 
is  situated  on  the  slope  of  a  steep  hill,  which  is  sur^ 
mounted  by  a  ruined  castle,  16  miles  west-southwest  of 
Jaen.  The  streets  are  steep,  narrow,  orookfed,  and  ill- 
paved;  the  public  buildingaare  of  thonsual  otda',and 
present  no  feature  calling  for  special  remark.  The 
surrounding  district  is  specially  prodocdve  of  oil,  am) 
in  the  n^ghborhood  of  the  town  are  two  sulphnioud 
spnngs  much  resorted  to  in  cases  of  outaneons  disease. 
Population  in  1877,  14,654. 

MartoB  perhaps  stands  on  or  near  the  site  of  the  3Veei  of 
Ptolemy.  By  Ferdinand  III.  it  was  taken  from  the  Moors 
in  1226,  and  given  to  the  knights  of  Calatrava ;  it  was  then 
Oiat  the  bnriihers  CarvaJal,  commanders  of  the  Order,  wera 
in  1410  execated  by  command  of  Ferdinand  IV.  after  Im 
had  been  "summoned  "  by  them  to  ameeting  at  the  Divine 
Judgment  seat.  O'Doonell  here  gained  a  victory  tha 
rojraliat  troops  in  1854. 

MARTTN,  Henbt  (1781-1812),  a  celebrated  mift- 
uonary,  was  bom  on  February  18,  1781,  at  Truro, 
Cornwall.  He  came  of  a  mining  family,  and  hb  father 
John  Mattyn  was  a  *'captam'*or  mine-agent  at 
Gwennap.  He  received  his  education  at  the  grammar 
school  of  hia  native  town  under  the  famous  ut.  Car- 
dew,  entered  St.  John's  College^  Cambridge,  in  the 
autumn  of  1797,  and  in  1801,  a  month  before  he  was 
twenty  years  old,  was  declared  senior  wnmgler,  ob- 
taining Booi^  after  the  first  Smith's  prize.  In  the  fol- 
lowing year  he  was  dioaen  a  ftllow  of  his  college.  Id 
the  Autumn  of  1801  he  was  introduced  to  Charles 
Simeon,  whose  ardent  disciple  he  soon  became.  It 
was  his  intention  to  devoto  himself  to  the  bar,  but  in 
the  October  term  of  1802  he  ohanoed  to  hear  Simeon 
speaking  of  the  vast  amount  of  good  done  in  India 

a  nngle  missionary,  William  Carey ;  some  time 
utervaids  he  read  the  life  of  the  devoted  David 
Bnunerd,  the  enthusiastic  apostle  of  the  Indians  of 
North  Ajnerica,  and,  "filled  with  a  holy  emulation," 
resolved  to  devoto  his  energies  to  Uie  work  of  a  Chris- 
tian missionary.  On  October  22, 1 803,  he  was  ordained 
deacon  at  £3y,  and  afterwards  priest,  and  served  aa 
Simeon's  curate  at  the  diuroh  of^Hdy  Trinity,  taking 
charge  of  the  neighboring  parish  of  LolworuL  f  Still 
full  of  the  thought  of  woriung  in  heathen  lands,  he 
designed  to  volunteer  for  the  Cfaiuvh  Missionary  So- 
ciety, but  a  sodden  disaster  in  Cornwall  deprived  him 
and  his  anmarried  sister  of  all  the  provision  their 
father  had  made  for  them,  and  rendered  it  necessary 
that  he  should  obtain  a  salary  that  would  support  her 
as  well  as  himself.  He  aooordingly  applied  for,  and 
obtained,  achaplainoy  under  the  East  India  Company. 
He  left  for  India  on  July  6, 1805. 

For  some  months  he  was  chiefly  located  at  Aldeen, 
near  Serampore;  in  October,  1805,  he  proceeded  to 
Dinapore,  where  he  labored  for  a  time  amongst  ibe 
Europeans,  and  soon  found  himself  able  to  otmdnct 
divine  woiship  among  the  natives  in  their  own  ver- 
nacular language,  ana  to  establish  schools  for  their 
instruction.  At  the  end  of  April,  1809,  he  was  ordered 
up  to  Cawnpore,  where  he  nmde  his  first  attompt  to 
preach  to  the  headien  in  his  own  compound,  and  had 
to  endure  ftequent  intermptions  "amioM  groans,  his- 
sines,  curses,  blasphemies,  and  threatenings";  never- 
theless he  pursued  his  work  among  the  hundreds  who 
crowded  round  him,  oonsolinghimself  that,  if  he  should 
never  see  a  native  convert,  God  "  might  design  his 
patience  and  continuance  in  the  work  to  encourage 
other  missionaries.  * '  Meanwhile  the  great  business  of 
his  life  was  being  diligentbr  oarried  on.  Day  after  day 
he  occupied  himself  with  kumng  new  languages,  and 
had  alnady,  during  his  rendenoe  at  Diu^MMn,  been 
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engaged  in  rev'sing  tho  sheets  of  his  Hindustani  vermon 
of  the  New  Testament.  He  now  tmnBhited  the  whole 
of  the  New  Testament  into  Hindi  also,  and  into  Persian 
twice  over.  lie  translated  the  Fsahns  into  Persian, 
the  GospelB  into  Jud^-Peisio,  and  the  prayer  book 
into  ^ndustani,  in  spite  of  the  oonstaat  interruptions 
caused  by  excessive  weakness  of  body,  and  "the  pride, 
DBdantrr,  and  fuiy  of  his  chief  moonshee  Sabat. 
Orderea  by  the  doctors  to  take  a  sea  voyage  for  his 
health,  he  got  leave  to  go  to  Persia  and  correct  his 
Peisioa  New  Testament,  whence  he  made  op  his  mind 
to  go  on  to  Arabia,  and  there  compose  an  Arabic  version. 
Accordingly,  on  October  1,  ISIO,  having  seen  his  work 
at  Cawnpore  crowned,  on  the  previous  day,  by  the 
opening  of  a  church,  he  lefl  for  Calcutta,  wnence  he 
departed  on  January  7,  1811,  for  Bombay,  which  he 
reached  on  his  thirtieth  birthday.  From  Bombay  he 
set  out  for  Bnshire,  bearing  letters  from  Malcolm  to 
men  of  position  there,  as  also  at  Shirax  uid  bpahan. 
After  a  killing  journey  from  the  coast  he  reached  Shi- 
«u,  and  was  soon  olunged  into  discussion  wit^  the 
disputants  of  all  classes,  "  Sufi,  Mohammedan,  Jew, 
ana  Jewish-Mohammedan,  even  Armenian,  all  anxious 
to  test  their  powers  of  argument  with  the  firsti  English 
priest  who  hod  visited  them."  Having  made  an  un- 
successful joiirDey  to  Tebriz  to  present  tlie  shah  with 
his  translation  of  the  New  Testament,  he  was  seized 
with  a  fever,  which  bo  thoroaghly  prostrated  his  ener- 
gies that,  after  a  temporary  recovciy.  he  fo\ind  it  neces- 
eary  to  seek  a  change,  of  climate.  On  September  12, 
1S12,  he  started  with  two  Armenian  servants,  crossed 
the  Ar&xee,  rode  firqpi  Tebriz  to  Erivan,  from  Erivan 
to  Kan,  fiom  Kars  to  Eizeroum,  from  Ekzeroum  to 
Chiflik,  vAtd  on  from  place  to  place  by  his  cruel  Tartar 
guide,  ano^  though  the  plague  was  raging  at  Tokat,  he 
was  compelled  to  stop  there  from  utter  nrostration 
eaosed  by  fever.  On  tne  6th  of  October  ho  died,  either 
fifom  the  pb^e  or  from  the  weakness  of  the  disotd^ 
which  huassed  him  from  day  to  day. 

By  his  valuable  labon  as  a  translator  Hartyn  had  placed 
portions  of  the  Scriptores  within  the  reach  of  all  who  could 
raid  over  one-fourth  of  tho  habitable  globo,  and  during  his 
brief  lift  he  earned  for  himself  a  foremast  place  among 
modem  mivlonariea.  Hacaalay^  lines,  written  in  1818, 
-testify  to  tiie  Impreadoa  made  his  enthodastio  career 
of  seu-devotion. 

Sea  Sargent,  JI«Mstr  of  (M  At.  f  Mry  Marian,  1819 ; 
Wilberforce,  JoumaU  md  LttUra  ef  the  iEw.  Bemrjf  Martin, 
1837 ;  Kaye,  CkriaibsKU]/  in  Indim,  1860 ;  YoDge,  Fioiuen  and 
FawtderB,  1674 ;  and  The  CktmA  QMorter^  for  October,  1881. 

MARTYUOLOOY,  a  catalogue  or  list  of  martyis, 
arranged  accOTdin^  to  the  snccesaion  of  their  anniver- 
saries, and  sometimes  including  an  account  of  th«r 
lives  and  suffeiings.  The  corresponding  word  in  the 
Qreek  Church  is  Menoh^itm  or  Analofiton;  from  the 
Mmologia  the  Synaxana  are  compiled.  The  custom 
of  paying  honor  to  the  memory  of  those  who  had 
''witnessed  tho  good  oonfession"  in  perilous  times  es- 
tabli^ed  itself  very  early  in  the  Christian  church,  and 
one  particular  manner  of  oommemoration  was  formally 
teoognized  by  at  least  one  eodouastical  synod  before 
the  end  of  the  4t]i  oentuxy ;  in  tJie  47th  canon  of  the 
third  synod  of  Cartlwge  (307  A.D.}  itls  decreed  "liceat 
1^  Paasiones  Martyrum  quum  anniversarii  eoruindies 
eelebrantur."  Apart  from  the  still  extant  Depo«tiCio 
Martyrum  oontiuned  in  the  work  of  the  chronographer 
of  354,  edited  in  1850  by  Hommsen,  the  oldest  "mar- 
tyrologies"  of  which  any  thin^  is  known  are  \hahpxoiuv 
futprv^uv  avvayuyii,  or  collection  of  records  of  past  per- 
secutions, to  which  EusebiuB  more  than  once  alludes 
as  having  been  made  by  himself,  and  the  treatise  On 
ike  Mar^/Tf  of  Jhdettine,  by  the  same  author,  the  full 
text  of  which  has  been  preserved  in  an  onoient  Syiiao 
Termrm  edited  by  Oureton.  Next  to  the  general  mar- 
tyrology  of  Eusebius,  in  chronological  order,  it  has 
been  usual  to  place  the  calendar  of  saints'  days  referred 
to  in  a  letter,  attributed  to  Jerome,  which  purports  to 
ba  written  in  answer  to  bishops  Chromalius  and  Helio- 
dorni,  wlu>  had  asked  him  to  search  the  arohives  of 


Eusebius  with  the  view  of  enabling  them  to  observe 
the  saints'  days  with  more  regularity.  Tim  epistle  ta 
now  admitted  to  be  spurious ;  ultimately,  however,  a 
so-called  Martyrologivm  Uieronymianum.  came  into 
existence,  but  it  is  ttot  so  much  a  single  martyrology  as 
a  rude  patchwork  derived  from  many  ancient  dmrdh 
calendon.  In  its  present  form  it  is  a  meure  list  of 
names  and  places,  but  may  be  said  to  lie  at  the  founda- 
tion of  all  subsequent  Western  calendars.  Almost 
contemporary  with  its  last  recen»on  is  what  is  known 
as  the  riirvum  Martyrologium  Romanum^  found  by 
Ado  of  Vienne  about  850 ;  in  it  many  of  the  dates  are 
changed,  and  for  tho  first  time  days  are  assigned  to  the 
chief  characters  of  Scripture.  To  nearly  the  same 
date  must  be  assigned  J,he  independent  compilation  of 
Bede.  which  has  reached  us,  however,  only  as  enlaiged 
by  subsequent  editors.  The  9th  oeatury  was  very  fertile 
in  martyrolOgiea,  among  which  may  be  mentioned  that 
of  floruB,  subdeacon  of  I^ons  (e.  830),  who  was  the 
first  editor  of  Bede,  that  (tf  Hrmbanus  Manras.  an  at- 
tempted fiirtlier  improvement  on  Bede  and  Flonts. 
that  of  Ado,  an  enlargement  of  Florus,  but  hased 
on  the  Pamum  Martyrologium  Somanum^  that  of 
Usuftfd  of  Paris,  the  epitomizer  of  Ado,  and  Uiat  of 
Notker  of  St  Ghul,  based  on  Ado  and  Hrabanua.  "The 
Martyrologium  Romanum  was  published  by  Baronius 
at  the  command  of  Pope  Qregoiy  XIII.  in  1586 ;  the 
enlarged  edition  by  Rosweyd  appeared  at  Antwerp  in 
1613.  The  Cistercian  Martyrology  appeared  at  Rome 
in  1733  and  1748.  The  best-known  Greek  Menologion 
is  that  prepared  in  the  9th  century  by  command  of  the 
emperor  Basilius  Macodoj  it  was  edited  in  1727  by 
Cardinal  Hannibal  Urbini.  An  amnent  Svriae  mar* 
tyrology,  entitled  "the  names  of  our  lords  the  maityrt 
and  victors,  with  their  days  on  which  they  won  crowns,' 
written  in  412,  has  been  edited,  with  an  English  trans 
lation,  by  Professor  W.  Wright,  in  the  Jaumal  of 
Sacred  Literature  (1866).  See  Caial  Syr,  MSS, 
Br.  Mux.,  ii.  633. 

MARULLUS,  Michael  Taechaniota,  (o6.  1500) 
one  of  tho  most  brilliant  scholars  of  the  golden  age  oi 
Ilorcntine  learning,  was  bom  at  Constantinople,  and 
at  an  earty  age,  on  the  fall  of  his  native  city,  was 
brought  to  Ancona  in  Italy,  where  he  became  the 
friend  and  pupil  of  Pontanus,  with  whom  his  name  is 
associated  by  Ariosto  ( Orl.  jFVtr.,  zzxviL  8).  He  was 
a  soldier  and  a  poet,  and  in  the  latter  capacity  pub- 
lished epigrams  and  kymni  TiaturaleB.^  MaruUus  took 
no  part  m  the  woric  or  translation,  then  so  favorite  an 
exerdse  of  scholars,  but  he  was  xmderstood  to  be  plan- 
ning some  great  work  when  he  perished,  10th  April, 
1500,  in  the  river  Cectna  near  Volterra.  Of  other  in- 
cidents in  his  life  his  feud  with  Politian  and  his  mar- 
riage to  the  beautiful  wid  learned  Alexandra  Soala, 
whom  he  praises  in  his  poems,  may  be  noticed.  The 
name  of  Marullus  is  now  perhaps  most  familiar  from 
the  brilliant  emendations  on  Lucretius  which  ho  left 
unpublished,  and  which  were  used  for  ^e  Juntine 
edition.  See  eepeoally  Munro's  ZucneftW,  2d  ad.,  p< 
ttg. 

MARUM  [in  Dutch  Makwm),  Martin  Vah  (1750- 
1837),  a  distinguished  Butch  man  of  science,  l»m  at 
Belft.  Though  his  fame  rests  chiefly  on  his  electrical 
researches,  he  took  a  p^minentposition  in  many  de- 
parbnents  of  natural  sdenoe.  He  graduated  at  Qto- 
ningen  in  medicine  and  philosophy,  and  his  numerous 
papers  take  up  subjects  connected  with  botany,  chem- 
istry, hygiene,  natural  history,  and  technology,  as  well 
as  with  nis  more  special  depar^ent,  natural  philo- 
sophy. In  early  life  his  father,  who  was  a  skilled 
mathematiaan,  gave  him  a  thorough  tiainiiu:  in  the 
one  leally  indispensaUe  smeneei  After  his  cCootonta 
he  for  some  time  attaohed  himself  to  tlie  oelebtated 
botanist  Camper.  He  then  oommenoed  medical  prao- 
tice  in  Haariem,  but  seems  to  hxn  been  too  buy  iridi 

iTiro  books  of  eplcrams  aroeatad  tot  wlthont  daaa:  ann- 
U^ed  edition,  wlUi  two  a^tfoaal  books,  puhUAed  b  UV. 
oontaini  also  the  KHcalled  hyauB. 
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oriipiul  work  to  pay  protwr  atteE^oii  to  his  numerons 
patienta.  He  deroted  Himself  mainly  to  lecturing  on 
phyncal  subjects;  and,  after  a  brief  inter\-alt  his  ex- 
teoBive  knowledge  and  methodical  habits  led  to  hia 
being  made  aecretaiy  of  the  Bcientitiu  ^iety  of  his 
Adopted  dty.  For  uiia  p<wl  he  was  spetu^  fitted ; 
«ndi  mder  his  aetiw  gnidaiioe,  the  sooety  wu  ad- 
Tanoed  to  the  pontion  of  one  of  the  most  noted  in 
Europe.  He  soon  became  professor  of  physics,  and 
ins  mtmsted  with  the  care  of  the  celebrated  Teyler 
oolleotioD  (now  the  Mus^  Teyler).  He'  caused  to  be 
coQBtructaa  for  this,  by  Cuthbertson^  the  gigantic  eleo- 
4rical  machine  which,  for  a  long  penod,  was  the  most 
powerful  in  the  world.  He  also  effected  gi^t  im- 
provements in  air-pumps  and  other  ijneumatio  ma- 
«hines.  Though  his  name  is  not  associated  with  any 
discovery  of  the  very  fi^st  order,  the  number  and 
TOiiet^  of  his  researches  (especially  in  oonnection  with 
«lectnuty)  are  remarkable.  So  also  is  the  practical 
mode  in  which  he  regaided  his  results,  alwiqn  when 
at  all  possible  from  the  te(dmolo|^oal  point  of  view. 
The  work  by  which  he  is  best  known  is  bin  7Vea<ue  on 
EUctridty  (Qropingen,  1776),  in  which  all  that  had 
(ben  been  discovered  in  that  science  was  carefully 
methodized.  Van  Manmt  was  a  man  of  qutet  but 
«ctive  dispowtion,,  and  of  simpU  habits  ana  tastes, 
which  proDably  conduced  in  no  small  measure  to  the 
extreme  length  and  usefulness  of  his  life. 

MARUTSE-MABUNDA,  a  kingdom  in  South 
Africa,  stretching  from  18°  to  14°  lat.  and  from 

About  22"  to  28°  25^  E.  long.,  with  an  area  estilmated 
at  123,590  square  miles.  It  all  belongs  to  the  basin 
of  the  Zambesi,  and  by  far  the  greater  proportion  lies 
to  the  north  of  that  river,  which  forms  its  southeastern 
boundoiy  from  the  nuuth  of  Uie  Idnyanti  to  the  mouth 
of  the  Kafue,,  a  distance  of  about  350  miles.  The 
kingdom  thus  includes  the  main  port  of  the  texritoiy 
formerly  subject  to  the  Makololo  empire,  which  broke 
op  on  toe  death  of  Sekeletu  in  1864.  Of  oountir  and 
people  Dr.  Holub  gives  a  very  favorable  report  Abun- 
dance of  water,  a  fertile  soil,  and  a  genial  cUmato  ren- 
der easy  the  work  both  of  husbandry  and  cattle- 
Iff^ing.  The  chief  crop  is  Kaffre  oonij  red  and 
white ;  the  hemp-like  kleen-kom  or  rota^  maize,  water- 
melons, sugar-cane,  ground-nuts,  two  kmds  of^  beans, 
and  manza  are  aJso  cultivated.  "September  and 
October  are  the  usual  months  for  sowing  \  but  ^onids, 
legmainous  pluits,  and  tobooco  an  sown  uiy  tune  np 
toDeoember,  the  growth  of  the  two  latter  crops  being 
•0  rapid  that  thejr  often  ripen  by  January,  whilst 
Kaffre  oom  and  maize  are  r«uly  by  February."  Un- 
mtrds  of  fifty  kinds  of  wild  fruit  are  used  by  the  people 
as  food.  Sut  has  to  be  imported,  and  is  oonsequently 
within  the  reach  only  of  the  wealthier  classes.  Besides 
the  two  great  tribes  which  give  theirname  to  the  king- 
i^m,  there  are  a  large  number  of  vassal  tribes  of 
numerical  importance — Masnpias,  Matongas,  Maka- 
lakas — all  considered  in  the  light  of  slaves  by  the  rulers. 
The  prevailing  language  is  the  Sesuto  of  the  nearly 
extirpated  Makolo&s.  See  Holub,  Seven  Year*  m 
Swih  AMea,  1881. 

AIABVmi,  Andrew  (1621-1678),  was  bom  on 
March  31,  1621,  at  the  parsonage  of  Winestead  in 
Holdemesa.  He  was  educated  at  Hull  grammar  school 
by  his  father,  who  had  obtained  hi^h  position  in  that 
town,  QDtil  his  admission  to  Trinity  College,  Cam- 
bridge, on  December  14,  1633.  There  he  became  en- 
snared by  the  Jesuits,  who  at  that  time  were  keen  to 
eecure  youths  of  promise  at  the  universities,  and  by 
them,  probably  in  the  bc^nning  of  1638,  was  taken  to 
London;  but  he  was  recaptured  bjr  his  father,  and 
agun  received  into  Trinity  on  April  ]  3  of  the  same 
year.  He  appears  to  have  contributed  to  the  Muea 
CkaiiahTigieitm  is  1637 ;  and  bnrond  this  nothing  is 
known  or  even  ooqfeetaied  as  to  his  colleee  career.  In 
1 640  his  father  was  drowned  under  remarl  table  circum- 
stances, an  event  which  appears  to  have  entirely  un- 
settled nim,  ihr     an  voxiy  in  Uie  College  Condusion 


book,  dated  September  24,  1641,  we  find  that  he  was 
adjudged  by  the  seniority  to  have  forfeited  the  benefits 
of  the  college.  He  used<  hisf  liberty  during  the  next 
four  years  to  travel  through  the  Continent,  remaining 
abroad  until  1646.  It  has  been  assumed  that  during' 
this  journey  Marrell  became  aoquainted  with  Milton, 
but  a  oomparison  of  dates  shows  that  this  is  an  error. 
His  first  emplosrment  was  in  1650,  ss  tutor  to  Lord 
Fairfax's  daughter.  During  his  stay  at  Nunappleton 
were  written  the  Poerm  of  the  Country  and  some  of 
t^e  Poeme  of  Imagination  and  Love.  In  -1652  he  was 
in  communication  with  Milton^  to  whom  he  had  pro- 
bably been  introduced  by  Fairfax,  and  was  by  him  sent 
on  February  21  to  President  Bradshaw  with  a  letter 
urging  his  appointmetat  as  assistant  Latin  secretary  to 
himself.  The  post  wu,  however,  otherwise  filled  up, 
and  he  was  provided  instead  with  another  tutorship, 
that  of  Cropawell's  nephew,  Mr.  Dutton.  This  has 
been  wrongly  stated  by  several  writers  as  not  occurring 
until  six  years  later.  In  1657  the  secretanship  again 
fell  vacant,  and  was  then  conferred  upon  him,  but  he 
held  office  for  a  year  only,  and  no  record  of  nis  work 
appears  in  the  calendar  of  state  papers.  Marvell  ao- 
oepted  the  Commonwealth  as  a  practical  fact,  and  the 
rule  of  Cromwell  as  the  only  guarantee  for  government 
at  once  tolerant  and  strong.  Hut  he  never  lost  his  belief 
in  the  monarchical  theory.  His  line  "  'Tis  godlike  good 
to  save  a  falling  kin^  "  is  well  known ;  ana  throughout 
bis  most  vehement  mvective  agiunst  oomiption  there 
is  a  great  tenderness  and  desire  to  spare  the  kinf[. 
The  assistant  secretaryship  opened  the  way  to  pnblio 
life,  and  in  1658  MarveO  was  elected  member  for 
Kingston-upon-IIull  in  Richard  Cromwell's  pariiament. 
From  1663  to  1665  he  acted  as  secretary  to  Lord  Car- 
lisle's embasiqr  to  Muscovy,  Sweden,  and  Denmuk ; 
and  uiia  is  the  only  offioal  post  he  ever  filled  during 
tlie  reign  of  Charles.  With  uieexoeption  of  this  and 
of  shorter  unexplained  intervals  of  travd,  Marvell  was 
constant  in  his  pariiamentarv  attendance  to  the  day  of 
his  death.  He  seldom  spoke  in  the  house,  some  five 
or  six  times  in  all,  but  his  pariiamentary  infiuenoe  is 
amplv  established  by  other  evidence;  and  his  corre- 
n>onaence  with  his  constituents,  &om  1660  to  1678, 
forms  a  source  of  informatioa  all  the  more  valuable  be- 
cause a  resolution  passed  at  the  Restoration  the  pub- 
lication of  the  proceedings  of  the  House  without  leave 
was  forbidden.  He  made  it  a  point  of  duty  to  write  at 
each  postr— that  is,  every  two  or  three  d»»— both  on 
local  interests  and  on  all  matters  of  public  interest. 
The  discreet  reserve  of  these  letters,  natural  at  a  time 
when  the  post-office  was  a  favorite  source  of  informer 
tion  to  the  Government,  contrasts  euriously  with  the 
freedom  of  the  few  private  letters  wluch  state  opinionsi 
as  wdl  as  &cta.  Marvell's  oonstttuents,  in  their  turn, 
were  not  unmindful  of  their  member.  He  makes  fro- 
quent  references  to  their  presents,  usually  of  Hull  ale  uid 
of  salmon,  and  he  regularly  drew  from  them  the  wages 
of  a  member,  six  and  eightpence  a  day  during  session. 

During  these  ^ears  Marvell  wrote  a  good  deal  of 
verse,  chiefly  satire,  often  very  coarse,  but  always 
yigonnis  and  foil  of  an  honest  hatoed  at  cormptira. 
He  chose  verse  merely  a^  bemg  the  usual  vehiole  of 
saUre,  and  cared  little  about  form.  "He  plucked  a 
oudgell  from  the  nearest  hedgerow,  careless  if  it  beoamo 
fuel  after  it  had  served  his  turn."  It  was  very  dif- 
ferent with  his  prose  satires.  His  peculiar  talent  was 
first  dis^ajred  m  the  mock  King's  Speech,  issued  in 
1675.  This  was  written  in  a  vein  of  genial  luuiter.  per- 
haps the  greatest  tribute  to  the  infiuenoe  which  the 
bonhomie  of  Charies  exertused  even  over  such  men  as 
Marvell  But  his  tone  soon  changed,  and  The  Growth 
of  l^ypery  and  Arbitrary  Power,  published  in  the  year 
of  his  death,  is  a  grave  mdictment  of  Uie  conduct  of 
ministen  of  the  erown,  and«  by  implkation,  of  Charies 
himsdf  since  the  Restoration.  So  shrewdlr  did  tlus 
strike  the  conscience  of  the  Ung  that  a  proeunutioBi 
of  which  Marvell  takes  laughing  iratioe,  offined  ahxse 
reward  for  the  disooveiy  or^ the  aothw. 
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As  a  iwlitieal  pamphleteer  Marvell  holds  a  high  place; 
as  a  Batirist  he  Btanda  still  higher.  Tolenuioe  id  relig- 
ion was  his  creed,  and  tkia  creed  had  been  lately  attacE- 
ed  bv  a  clergyman  seeking  promotion,  Dr.  Parker,  after- 
TraruB  bi^op  of  Oxford,  who  asserted  in  their  most  ex- 
traragant  form  the  claims  of  the  civil  magistrate  over 
the  consciences  of  subjectM  M  matters  of  external  re- 
ligion. Marvell's  reply,  The  Reiieanal  Transposed, 
IS  a  muterpieco  of  prolonged  banter.  It  contains  pas- 
sages of  louy  indignation,  hearty  laughter,  coarse  vi- 
tuperation ;  but  the  prevuling  tone  u  that  of  grave 
ar.i  ironical  banter.  The  enect  as  witnessed  to 
Anthony  Wood,  Burnet,  and  other  eontem^rary 
writers,  was  to  set  the  whole  public  "  from  the  kmg  to 
the  tradesman"  in  a  laugh  agunst  Parker.  This  stung 
him  to  an  ill-tempered  rejoinder,  affording  Marvell  a 
second  opportunity,  of  wnich  he  availea  himself  so 
well  that  no  more  was  heard  from  his  opponent ;  and 
Swifl  was  shortly  afterwards  able  to  say  that  people 
remembered  Parker's  book  only  by  Marrell's  answer. 
Marrell's  seoond  oontroTenual  woricfJ/r.  Smirke,  or 
the  Divim  ia  Modcj  was  written  in  the  same  strain  and 
nnder  similar  drcumsCanoes,  and  obtained  a  success 
fbUy  eaoal  to  that  of  the  Reheetnal  Transpoa^.  It 
was  a  defence  of  Crofl,  bishop  of  Hereford,  against  a 
violent  attack  by  Dr.  Turner,  the  High  Church  master 
of  St.  John's,  Cambridge.  Prefixed  to  it  was  a  "  short 
historical  essay  concerning  general  councils,"  intended 
to  show  the  folly  of  religious  impomtions.  Several 
other  writings,  oncn  ascribed  to  him,  more  especially 
the  rixrUamend  Anglia  Declaration  A  Seanbte 
tion  and  an  UtefvU  Aimoer,  and  the  Flagdlum  rhr- 
iutmentarium,  were  certainly  not  his. 

As  a  humorist,  then,  and  as  a  great  "parliament 
man,"  no  name  is  of  more  interest  to  a  stnuent  pf  the 

3 of  Chartes  II.  than  that  of  Marvell  But  other 
^es  fintitle  him  to  still  higher  respect.  To  a 
personid  chann  bo  groat,  to  wit  so  orilliant,  to  learning 
so  extensive,  and  to  sympathies  so  wide  that  he  was  at 
the  same  time  dear  to  John  Milton  and  courted  by 
Charies  II.,  he  joined  the  rarest  quality  of  that  evil 
time,  a  robust  and  intrepid  rectitude.  In  the  very 
heyday  of  political  infamy,  at  a  time  when  he  says 
passionately  "we  are  all  venal  cowards  except  some 
few,"  and  when  opposition  to  the  court  was  likely  to 
be  resented  by  personal  violence  of  tho  brutalest  kind, 
be,  a  needy  man,  obliged  to  accept  wages  from  his 
oonstitnents,  tempted  in  winning  phrases  from  royal 
lips  by  his  old  schoolfellow  Danby,  and  with  nothing 
to  gain  from  the  court  by  purity,  kept  his  poUUcal 
virtue  unspotted  and  unsuspet^ed.,  llie  meaning  of 
Uiifl  fket  con  banly  be  felt  hf  any  one  who  has  not 
lead  with  minute  can  the  annus  of  that  time.  When 
the  grossest  fbrms  of  self-indulgenee  were  the  ordinary 
habits  of  town  life,  Marvell  was  a  temperate  man,  in 
B^ito  of  Aubrej;'B  witness  that  he  '*kept  bottles  of 
wine  at  bis  lodgings  and  would  drink  Uberally  by  him- 
self to  refresh  his  spirits  ajid  exalt  his  muse.  '  Lastly, 
in  the  worst  times  of  parliamentary  violence,  he  stood 
forward  throughout  his  career  as  the  champion  of 
moderate  and  tolerant  me^uTes.  His  person  corre- 
sponded singoluly  with  his  mind,  so  far  as  can  be 
judged  from  the  portrait  by  Hannemann  and  from 
the  few  words  of  John  Aubrey — "  He  was  of  a  mid- 
dling stature,  pretty  strong  set,  ronndish  faced,  oheiiy 
cheeked,  hazel  eyed,  brown  h«Ted.  In  his  conversa- 
tion he  was  modest  and  of  very  few  words." 

He  died  suddenly  in  1678  on  his  retnm  from  Hull  to 
take  his  seat  in  Augusts  That  he  was  poisoned,  and 
at  the  instigation  of  the  court,  has  been  roundly 
asserted,  naturally  enough,  thougn  without  the  slight- 
est foundation.  The  matter  has  been  finally  set  at 
rest  by  a  very  interesting  letter  by  Dr.  Samuel  Gree  in 
the  Atheneeum  for  March  7,  1874. 

The  following  works  may  be  consulted  on  Mmrrell:-* 
Ufa  and  TTorl*— (1)  by  Thomu  Cooke,  2  vols.,  1726  (tbere 
is  a  reprint  by  Thomas  Davies  In  1772} ;  (2)  by  Captain 
TbocJKn,  3  V^  4to,  1776;  (3)  by  Jt^n  Dove,  1832;  (4)  by 


Edwin  Pazton  Hood,  1853;  and  essays  by  Hartley  Colo- 
ridge  Id  Lira  of  Ihe  Northern  Worthiei,  Hoary  Bogers  io  bb 
collected  Emy,  and  an  ononynuMis  oatbor  in  t£e  CormkiB 
Jfaj/tuint  for  Jaly,  16W,  and  in  the  Saturdof  Snitm  few 
April  26,  1873.  All  theae  aathoritice  are  mentioned,  col- 
lated, and  corrected  in  the  very  important  and  laborious 
work  of  Mr.  Oroeart,  whoee  book,  in  spite  of  its  exoeoaive 
muinwiBm  and  one  or  two  enrions  Inaeenzades,  is  ladlo- 
pMHoble  to  tho  atadent  of  Harvell's  oon—pondence  odA 
career.  (O.  JL) 

MARWAB.  SeeJoDUPUR. 

MARY*  {Mapla  MapiSfi)  the  mother  of  Jfesiu,  at 
the  time  when  the  gospel  history  beginA,  nod  tier 
home  in  Galilee,  at  tho  village  of  Nazareth.   Of  her 

Sarentage  nothing  is  recorded  in  any  extant  historical 
ocument  of  the  1st  century,  for  the  genealogy  in  Luke 
iii.  {ef.  i.27)i8  manifestly  that  of  Joseph.  In  early  life 
she  became  the  wife  of  Joseph  {q.  v.)  and  also  the ' 
mother  of  our  Lord  (see  Jesus*}  ;  that  she  afteiwonb 
had  other  children  is  a  natural  inference  from  Matt.  L 
25t  which  the  eva^;elists,  who  frequently  allude  to  *'  the 
brethren  of  the  Lord,"  are  at  no  pains  to  obviate. 
The  few  inddenbs  mentioned  in  Scripture  regarding  her 
shoir  that  she  followed  our  Lord  to  the  ve^  close  oP 
His  earthly  career  with  onfhiling  moth^inoB,  but 
the  "Magnificat"  osrigned  to  her  in  laike  L  ia  the 
only  passage  which  would  distinctly  impljr  on  her 
IMu-t  a  high  i»ophetic  ^predation  oi  His  divine  mis- 
sion. She  was  present  at  the  crucifixion,  where  slie 
was  commended  by  Jesus  to  the  core  of  the  ^XKtie 
John  .(  John  xix.  26,  27),  Joseph  having  apparently 
died  liefore  this  time.  (It  would  be  idle  to  inquire  wliy 
"  the  brethren  of  the  Lord,"  who,  whatever  tJbeir  re- 
lationship to  Mary,  must  at  least  have  been  nearer 
than  John,  wwe  ignored  in  this  arrangement).  Mary 
is  mentioned  in  Acts  i.  14  ss  having  been  among 
those  who  continued  in  provcr  along  with  the  apo» 
tics  at  Jerusalem  daring  ue  interval  betweoi  the 

rnsion  an^l  pentecost.    There  is  no  aUuuon  in 
New  Testament  to  the  time  or  place  of  her 
death. 

The  flubseriDent  growth  of  ecclesiastical  tradition  and 
belief  r^arding  Mary  will  bo  traced  most  conveoiently 
under  the  separate  b^s  of  ( 1 )  her  perpetual  vurginity, 
(2)  her  absolute  sinlcssne^.  (3)  her  peculiar  relation  to 
the  Gbdheod,  which  Bpeciailjr  fits  her  for  successful' in- 
tercession oDbehalf  of  mankind. 

ller  Bsrpetual  Virginity. — This  doctrine,  as  has  al- 
ready been  pointed  out,  was,  to  wf  the  least,  of  no 
importance  in  the  eyes  of  the  evan^hsts,  and  so  for  as 
extant  writings  go  there  is  no  evidence  of  its  havinis 
been  anywhere  taught  within  the  pole  of  the  oatht^ 
church  of  the  first  three  centuries.  On  the  contniTi 
to  TertuHian  the  huA  of  Mary's  marriage  after  toe 
birth  of  Christ  is  a  useful  arf^ment  for  the  reality  of 
the  Incarnation  against  Gnostic  notions,  uid  Origen  re- 
Ues  upon  the  references  to  the  Lord's  brethren  as  di»- 

5 roving  the  Docetism  with  which  he  had  to  contend, 
he  aeinapBevla^  tilough  veVy  sndcnt,  is  in  reality  a 
doctrine  of  non-catholic  origin,  and  first  occurs  in  a 
work  proscribed  by  the  earliest  paiial  Index  lAbrorum 
Prohwitorum  (attributed  to  Gelasius)  as  heretical, — 
the  soiled  I^-otevangmum  Jacohi^  written,  it  is  gen- 
erally admitted,  within  the  2d  century.   Aoow^ng  to 

1  The  name  (Heb.  ono),  that  oftheitotorofltoeK  and  Aana, 


at  once  diamlmed.  It  seemi  to  have  been  verr  commoo  amons 
the  Jevi  In  New  Testament  titties;  besides  the  snbject  of  the 
present  notice  there  are  mentioned  (1) "  Hary  (the  wIA)  of  Clo- 
psa  "  who  was  perhaps  the  mother  of  James  "  the  little ' '  ftwu^) 
and  of  Joses  (see  vorxlll.  pp. 582,  MS) ;  (2)  Hary  Hacdalene,  1  c, 
of  SCagdala ;  (S)  Mary  of  B»&anr.  slater  of  Martha  and  I^aarua; 
(4>  Marj  the  mother  of  Mark  (see  Hark);  and  (6>  Koiy.  an  othe^ 
wise  nnknowa  benehctreaa  of  the  apostle  Paal  (Kom.  xrl.  8), 

■  Vol.  zUl.  667  M.,  where  (p.  66S)  snffldent  reftrenee  Is  mode  te 
the  coarse  view  of  this  event  taken  by  the  later  hostUe  Jadaisat 
^  view  supposed  tj  some  to  be  alluded  to  even  in  John  Till.  41). 
We  learn  frota.  Origen  that  tbe  story  about  the  soldier  Panther* 
(IiarMpa)  was  already  upheld  by  Celans.  The  BUonites  aad 
other  heretical  aects,  as  !s  well  known,  malntai— d  tha  patorotty 
of  Joseph. 
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Has  Teiy  aarly  souroo,  whidi  Beenu  to  have  formed 
ihe  basis  of  the  later  Liber  de  Ii^antia  Marias  el 
Chritti  SiUoatorit  and  Bvanpelium  dfi  NativitaU 
MariiB.  the  name  of  Mai7*a  Saihat  was  Joachim  (in 
the  XtMr  de  Infantia  a  shepherd  of  the  tribe  of  J  udah, 
living  in  Jerusalem) :  he  nad  long  been  married  to 
Anna  her  mother,  Those  oontinued  ehildleflsness  had 
beoome  a  cause  of  much  humiliation  and  sorrow  to 
them  both.   The  birth  of  a  daughter  was  at  last  an- 

felieally  predicted  to  each  parent  separately.  From 
er  thira  to  her  twelfth  year  "  Mary  was  in  the,  temple 
-as  if  she  were  a  dove  that  dwelt  there,  and  she  received 
food  from  the  hand  of  an  angel."  When  she  became 
-of  nubile  age  a  gtwnliui  wag  sought  /or  her  by  the 
priests  among  the  widowers  of  Israel  "  lest  she 
ihouM  defile  the  sanotaair  of  the  Lord**;  and 
Joeepht  an  ^deily  man  mui  a  &mily,  was  indicated 
for  uis  chaise  by  %  miraculous  token.  Some  time 
■afUrwards  the  annnndaUon  took  place;  when  the 
Vii^gin's  pregnant^  was  discovered,  Joseph  and  she 
were  Inougbt  before  the  hish  pri^t,  and,  though  as- 
serting their  innocence  in  all  sincerity,  were  acquitted 
only  aner  they  had  been  tried  with  the  water  of  the 
orUcal  of  the  Lord  "  (Numb.  t.  11).  Numerous  de- 
tails regarding  the  birth  at  Bethlehem  are  then  Mven. 
The  perpetual  physical  virginity  of  Maiy,  naively  in- 
«i8tcd  upon  in  this  apoctTphon,  is  alluded  to  only  with 
a  half  belief  and  a  some  say  by  Clement  of  Alex- 
andria {Stroiti,,  vii.  16),  but  became  of  much  impor- 
tance to  the  leaders  of  the  churoh  in  the  4th  century,  as 
for  examiile  to  Ambrose,  who  sees  in  Ezek.  xliv.  1-3 
■a  piophetio  indie&tion  <^  so  great  a  mystory. '  Those 
who  continued  to  believe  that  Mair,  alter  the  miraca- 
ious  birth  of  Jesus,  had  become  the  mother  of  other 
x^ildren  by  Joseph  came  accordingly  to  be  spoken  of 
as  her  enemies, — ^Antidiporaarianitss  (Bpiphanius)  or 
AntidicomaritSD  (Augustine), — and  the  first-mentioned 
author  devotes  a  whole  cBapter  (chap.  78)  of  his  great 
work,  upon  heresies  to  their  confutation.  For  holding 
the  same  view  Bonosus  of  Sanlica  was  condemned  by 
the'synod  of  Capua  in  391.  To  Jerome  the  perpetuu 
virginity  not  only  of  Mary  but  even  of  Joseph  appeared 
of  so  much  consequence  that  while  a  young  man  he 
wroto  (387)  the  long  and  vehement  tract  Agaimt  Zld- 
vitUtu,  in  which  he  was  the  first  to  broach  the  theory 
^whioh  has  since  gained  wide  currency)  that  the 
brethren  of  our  Lord  were  children  neither  of  Mary  by 
•fcer  h'lsband,  nor  of  Joseph  by  a  former  marriage,  but 
of  another  Maiy,  sistor  to  the  Virgin  and  wife  of  Clo- 
paa  or  Alphaeus.  At  last  the  epithet  of  atl  itapdtvos 
was  authoritatively  applied  to  the  Virgin  by  the  coun- 
cil of  Chalcedon  in  451,  and  the  doctme  implied  has 
4ver  since  been  an  undisputed  po?nt  of  orthoaoxy  both 
in  the  Eastom  and  in  the  Western  church,  some  even 
sedcing  to  hold  the  Anglican  Church  committed  to  it 
<»c  account  of  the  general  dedaiation  (in  the  IIomiUe*\ 
of  ooDcnrranoe  in  the  deouons  of  the  fiat  four  general 
-ooundls. 

Ser  AbtdMie  Siideamea*. — ^While  much  of  the  apoo- 
lyphal  Uteratnre  of  the  early  sects  in  which  she  is  re- 
peatedly spoken  of  as  "nndefiled  before  God  "would 
seem  to  encourage  some  such  doctrine  as  this,  manv 
passages  from  the  acknowledged  fathers  of  the  church 
ootdd  M  cited  to  show  that  it  was  originally  quite  un- 
known to  Catholicism.  EvcnAueustine  rejveatedly  as- 
serts that  she  was  bom  in  originailsin  {De  Oen.  ad  lit., 
X.  18)  ;^  and  the  loau  dassicux  regarding  her  possible 
immunity  from  itctual  transgresdion,  on  whibh  the  sub- 
sequent doctrine  of  Lombardus  and  his  commentators 
was  baaed,  is  simply  an  extremoly  yarded  passage 
ijh  Nat.  et  Grot.,  chap.  36)  in  which,  while  oontra- 
dioting  the  assffltion  of  Felagius  that  many  had  lived 
free  from  un,  he  wishes  exception  to  be  made  in  favor 
of  *'  Ute  hol^  Virgin  Mary,  of  whom  out  of  honor  to 
the  Lord  I  wish  no  question  to  be  made  whwe  rins  are 

1  Dt  Intl.  VIrv.,  "qa»  est  h«o  port*  nldHulaT  .  .  .perqnam 

"   QQU 


Cbrtotui  fcntnvlt  tn  hnnc  mnndum,  quand*  rliviiwu  flistu  est 


treated  of, — ^for  how  do  we  know  what  mode  of  graoe 
wholly  to  conquer  sin  may  have  been  bestowed  upon 
her  who  wa^ionnd  xa&eL  to  oonoeive  uid  bear  Him  of 
whom  it  is  certain  that  He  had  no  sin."  A  writer  m 
lato  as  Anselm  {Our  Deu*  HrnnotU.  16)  declares  that 
"  the  Virgin  h«self  whence  He  (Christ)  was  assumed 
was  conceived  in  iniquity,  and  in  sin  did  her  mother 
conceive  her,  and  with  onginal  sin  was  she  bom,  be- 
cause she  too  Bidned  in  Adam  in  whom  aU  unned," 
and  the  same  view  was  expreasod  by  I)amian.  The 
erowth  of  the  mjodem  Roman  doctrino  of  the  immacu- 
late conception  from  the  time  in  the  12th  century  when 
the  canons  of  Lvons  sought  to  institute  a  festival  in 
honor  of  her  *'  holy  oonoeption,"  and  were  remonstrated  ' 
with  by  Bernard,  has  been  already  sketched  elsewhere 
(see  luuACjrLATB  Conception).  The  epithets  ap- 
plied to  her  u  the  Oreek  Church  are  such  as  ha^wnc, 
ff^voj^,  dyifl ;  but  in  the  East  generalhr  no  dear  die- 
tinetion  is  drawn  between  immunity  from  actual  nn 
and  original  sinlessness. 

Her  Peculiar  RdcUion  to  the  Godhead,  which 
rpeeiaUyfU*  Iier  for  Succese/ul  Jntercemion  on  Beha^ 
of  Mankind. — It  seoms  probable  that  the  epithet 
deor6im{  {"  Mother  of  God  )  was  first  applied  to  Mary 
by  theologians  of  Alexandna  towards  the  close  of  the 
3d  century ;  but  it  does  not  occur  in  any  genuine  ex- 
tant writing  of  that  period,  unlebs  we  are  to  assign  an 
early  date  to  the  apocryphal  Trantitia  Maritp,  in 
which  the  word  is  of  fi^uent  occurrence.  In  the  4th 
century  it  is  met  with  frequently,  being  used  by  £uae- 
bius,  AthanasiuSi  IHdymns,  and  Gr^foir  of  Nan- 
anzus,— Ihe  Ifttta  dedaiing  that  the  man  who  ^Mlievas 
not  Mar^  to  have  been  6eor6KO(  has  no  part  in  God 
{OraUf  u.  p.  738)'  If,  as  is  not  unlikely,  its  use  was 
first  recommended  by  a  deure  to  bring  into  promine^ioe 
the  divinity  of  the  Incarnate  Word,  tliere  can  be  no 
doubt  that  latterly  the  expression  came  to  be  valued  aa 
directly  honorable  to  Mary  herself  and  as  correspond- 
iog  to  the  greatly  increased  esteem  in  which  she  per- 
sonally was  held  throughout  the  catholic  worid,  so 
that,  when  Nestorius  itnd  others  began  to  dispute  it« 
propriety  in  the  following  century,  their  temerity  was 
resented,  not  as  an  attack  upon  the  established  ortho- 
dox doctrine  of  the  Nioene  creed,  but  as  threatening  a 
more  vulnerable  and  more  tender  part  of  the  popnuv 
faith.  It  is  suffident  in  illustration  of  the  oriit  of 
theological  opinion  to  refer  to  the  first  sermon  of  Pro- 
clua,  preached  on  a  oertein  fratiral  tif  the  Vii^n 
{navfyyvptt  irapOeviK^  at  Constantinople  about,  the  year 
430  or  to  that  of  Cyril  of  Alexandria  delivered  in  the 
churoh  of  the  Virgin  Mary  at  the  opening  of  the  coun- 
dlof  Ephe3usin431.  In  the  fomier  the  orator  speaks 
of  "the  holy  Virgin  and  Mother  of  God"  as  "the 
spoticss  treasure-house  of  virginity,  the  spiritual  para- 
dise of  the  second  Adam ;  the  worxshop  in  which  the 
two  natures  were  welded  together  ....  the  one 
bridge  between  God  and  men  ";■  in  the  latter  she  is 
saluted  as  the  "  moUier  and  virgin,"  "  through  whom 
{St'  ic)  the  Trinity  is  glorified  and  worshipped,  the 
cross  of  the  Saviour  exalted  and  honored,  through 
whom  heaven  triumphs,  the  angels  are  made  glad, 
devils  driven  forth,  the  tempter  ovetoome,  and  the 
fallen  creature  raised  up  even  to  heaven."  The  re- 
sponse which  such  language  found  in  the  popular 
heart  was  sufficiently  shown  ny  the  shouts  of  joy  with 
which  the  Ephesian  mob  heard  of  the  deposition  of 
Nestorius,  escorting  his  judges  with  torches  and  in- 
cense to  their  homes^  and  celebrating  the  occasion  by 
a  general  illumination.  Tie  causes  which  in  the 
course  of  the  preceding  century  had  led  to  to  this  ex- 
altation of  the  Mother  of  God  in  the  esteem  of  the 
oatholio  world  are  not  far  to  seek.   On  the  one  hand 

■  Bee  Olewler  ( JTff.,  Bd.  L  Abth.  1).  who  polnti  oat  initanOM  is 
which  utt-Arluililiis  seal  went  n  Xur  as  lo  call  David  fmrdlTitp, 
■Dd  Juam  «<f A^iSiH. 

■  lAbM,  CbMc,  vol.  Ui.  p.  Al.  Coiulderahle  eztneu  are  gitm 
by  AugiuU  tfienkm.  U1.1 :  we  abo  Mllman  ( Lot  CMiL,  1. 1»>.  who 
cfinnu-tcrliea  much  0(  It  as  a  "  wild  l&byrluth  of  untruuauble 
metaplior." 
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the  »luUon,of  the  Anao  controveniy,  however  oorrect 
it  may  have  been  theoreUoally,  undoubtedly  bad 
the  praotical  effect  of  Telegabing  the  God-man  re- 
deemer for  ordinaiT  minds  into  a  far  away  region  of 
**  remote  and  awful  Godhead,"  bo  that  the  De«d  for  a 
mediator  to  deal  with  the  vety  Mediator  could  not  fail 
to  be  felt.  On  the  other  band,  it  must  be  aooeptad  as 
a  fact  abundantly  proved  by  history  that  t^e  rdi^ous 
instincta  of  mankind  are  very  ready  to  j>ay  worship,  in 
Rros3or  or  more  refined  forma,  to  the  idea  of  woman- 
hood: at  all  events  many  of, those  who  became  profes- 
sing Christians  at  tho  politictd  fall  of  paganism  entered 
the  church  wi}li  sucn  instincts  (derived  irom  the 
nature-religions  in  which  they  had  been  been  brought 
up)  venr  lully  developed.  Probacy  it  ou^ht  to  be 
added  that  tJie  oomparaiATe  oolorleasiieBB  jrith  which 
the  character  of  Mary  is  presented  not  cnly  in  the  cano- 
nical gospeld  but  even  in  the  most  copious  of  the 
apocrypha  lefl  greater  soope  for  the  untrammelled  ex- 
ercise of  devout  imagination  than  was  possible  in  the 
ease  of  Christ,  in  the  dicumstanoes  of  whose  humilia- 
tion and  in  whose  recorded  utterances  there  were 
many  things  which  the  religious  consciousness  found 
difficulty  in  understanding  or  in  adapting  itself  to.  At 
all  events,  from  the  time  of  the  council  of  Ephesus,  to 
exhibit  figures  of  the  Virgin  and  Child  became  the  ap- 
proved expression  of  orthodoxy,  and  the  relationship 
of  motherhood  in  wnich  Mar^r  had  been  formally  de- 
olaredtoBtandtoGkKl^waBiastinaliTelyfelttogiTo  the 
fiiUest  and  fVeest  sanction  of  the  church  to  that  invo- 
oatkm  of  her  aid  which  had  previously  been  resorted 
to  only  hesitatingly  and  occasionally.  Previously  to 
the  oounoil  of  Ephesus,  indeed,  the  practioe  had  ob- 
tained complete  recognition,  so  far  as  we  know,  in 
those  circles  only  in  which  one  or  other  of  the  numer- 
ous redaaions  of  the  TVann'tua  Mariez  passed  current* 
There  we  read  of  Maiy's  prayer  to  Chnst:  "Do  Thou 
bestow  Thine  aid  upon  every  inan  calling  upon,  or 
praying  to.  or  namini;  the  name  of  Thine  handmaid  " ; 
to  which  His  answer  is,  "Every  soul  that  calls  upon 
thy  name  shall  not  be  ashamed,  but  shall  find  mercy 
and*  support  and  confidence  both  in  the  world  that  now 
is  and  m  that  which  is  to  come  in  the  presence  of  My 
Father,  in  the  heavens."  Bat  Gr^ty  of  Naxiuizus 
also,  in  his  panoKyric  upon  Jnstina,  mentions  with  in- 
cidental approval  that  in  her  hour  of  peril  she  "im- 
plored Mary  the  Virgin  to  come  to  the  aid  of  a  virgin 
in  her  danger. "  •  Of  the  growth  of  the  Marian  cultus, 
alike  in  the  East  and  in  the  West,  after  the  dedsion 
at  Ephesus  it  would  be  impossible  to  trace  the  his- 
tory, however  slightly,  within  the  limits  of  the  nresent 
article.  Justinian  in  one  of  his  laws  bespeaks  ner  ad- 
vocacy for  the  empire,  and  he  inscribes  the  high  altar 
in  the  now  church  of  St  Sophia  with  her  name. 
Narses  looks  to  her  for  directions  on  the  field  of  battle. 
Heraclius  bears  her  image  on  his  banner.  John  of 
Damasciu  speaks  of  her  as  the  aorerei^n  lady  to  whom 
the  whole  creation  has  been  made  subject  by  bcr  son. 
Peter  Bamian  recognizes  her  as  the  most  exalted  of  all 
creatures,  and  apostrophizes  her  as  deified  and  endowed 
with  all  power  in  heavea  and  in  earth,  yet  not  forget- 

<  The  tenxi  ftor^Kor  doe*  not  actually  occur  Id  the  canoni  of 
VpheaiiB.   It  is  fonnd,  howeveT,  Id  the  creed  of  Cbalcedon. 

■  ItlatniethatIreoBUJi(£r«r,,  T.  19,1)  Id  thepanage  Id  which 
he  draws  his  weU-koown  parauel  and  contrast  between  the  first 
and  second  Ere  <conip.  Justin,  Dial.  e.  TVypA.,  100),  to  the  effect 
that,  "  as  the  human  race  fell  Into  bondage  to  deatn  by  a  Tirgrin, 
so  Is  U  rescued  by  a  Tlrgln,"  take*  occasion  to  speak  of  Mary  at 
the  "adrocata"  of  Eve:  but  It  seems  certain  that  this  word  is  a 
translation  of  the  Oreek  wy^yapot,  and  ImpUee  hostility  and  re- 
buke rather  than  advocacy. 

*  It  is  probable  that  the  com  memo  radons  and  InTOcatlons  of 
the  ViiKUi  which  oocar  In  the  present  texts  of  the  ancient  Iltur- 
rles  of^'St.  Jamea"  and  "St.  Mark"  are  due  to  interpolation. 
In  this  connecUoa  ought  also  to  be  noted  the  chapter  in  Epiph- 
anloa  (Hkt.,  79)  against  the  "  CoUyrldlana,"  certain  women  in 
Thrace,  Scythia,  and  Arabia,  who  were  in  the  habit  of  wor- 
shipping the  Virgin  (A«  wap§Hnv)  as  a  eoddeas,  the  offering  ol  a 
cake  (■oAAwfHla  Ttra)  being  one  of  the  features  of  their  wonhlp. 
He  reMikea  them  for  offering  the  wonhlp  which  was  due  to  th« 
Trinity  alone ;  ■*  let  Mary  be  beld  In  honor,  but  by  no  means  wor- 
shipped." The  eolbu  was  probably  a  ntlc  of  heathenism;  corn- 
pan  Jaram.  zllv.  IS. 


ful  of  our  race.'  In  a  word,  popular  devotion  nadn- 
ally  developed  the  entire  system  of  doctrine  ana  prac- 
tice which  l^testant  oontroversialists  are  accnstonicd 
to  call  by  the  name  of  Mariolatry.  With  reference 
to  this  much-disputed  phrase  it  is  always  to  be  k^ 
in  mind  that  the  duw^y  authoritative  documental 
alike  of  the  Greek  and  of  the  Roman  Church,  dis- 
tinguish formally  between  "  latria"  and  dulia,'  and 
declare  that  the  "  worship  "  to  be  pud  to  the  mother 
of  God  must  never  exceed  that  superlative  degree  of 
"dulia  "  which  is  vaguely  descnbod  as  "  hyperoulia." 
On  the  other  hand,  it  must  be  remembeied  that  the 
comparative  reserve  shown  by  the  conndl  of  ^  Trent- 
in  its  decrees,  and  even  in  its  catechism,'  on  this  sub- 
ject has  not  been  observed  by  individual  theologiaau 
and  in  view  of  the  fact  of  the  canonisation  of  some  <h 
those  (such  «s  Liguori), — a  fact  guaranteeing  the  ab- 
sence of  erroneous  tMctuag  from  their  writmgs, — it 
does  not  seem  unfair  to  hold  the  Roman  Church  kk 
sponsible  for  the  natural  interpretations  and  jtist  in- 
ferences which  may  be  drawn  even  from  apparently 
exaggerated  expresfflons  in  ouch  works  as  the  wel> 
known  Glories  of  Mary  and  others  frequently  quoted 
in  controversial  literature.  A  good  r^sum^  of  reorat 
Catholic  developments  of  the  onltns  of  Maiy  is  to  be 
found  in  Pusey  s  Birmicon, 

"tht  following  are  the  principal  feasts  of  the  Virgin  itt 
the  order  in  which  they  occur  in  the  ecdeaiutical  year. 
(1)  That  of  the  Presentation  (PrmamtatiQ  B.  V.  M.,  n 
tMita  ^^c  ffordMo),  to  commemofate  the  beginning  of  her 
stay  In  the  temple,  as  recorded  In  the  ProtwangeHvm  JmM 
(Boe  above).  It  is  beli«Ted  to  have  originated  in  the  East 
Bometimo  In  the  8th  century,  the  earliest  allusion  to  it  be- 
ing made  by  Qeorge  of  Nicomedla  (9th  century) ;  Uanuel 
Comnenns  made  it  universal  for  the  Eastern  empire,  and 
in  the  modem  Oreek  Church  It  is  one  of  the  five  great  fes- 
tivals la  honor  of  the  Deipara.  It  was  introduced  Into  th» 
Western  Church  late  in  the  14th  centory,  and,  after  having 
been  withdrawn  fTom  the  calendar  by  Pins  V.,  was  restored 
by  Bixtns  V.,  the  day  observed  both  In  East  and  West  be- 
ing November  21.  It  is  not  mentioned  In  the  English  cal- 
endar. (2)  The  Feast  of  the  Conception  (Qmeeptio  B.  V.  il., 
Coneeplio  Imnacvlata  B.  V.  M.,  aiW^^-^f  rfl(  iyfoj  '  Kri^),  ob- 
served by  the  Roman  Catholic  Church  on  December  8,  and 
by  all  the  Eastern  churches  on  December  9,  has  already 
been  explained  (see  Immaoolats  Concbption);  in  th»- 
Oreek  Cunrch  it  only  ranks  as  one  of  the  middle*feitlval» 
of  Mary.  (3)  The  Feast  of  the  Porlfication  {Oeatmu^ 
Ohviatio,  Prxatniatio,  Futum  88.  jSimeonu  e(  Aimm,  Puri^osti^ 
Cbndelaria,  hvavavrA  i^wr/i)  is  otherwise  known  as  Candlb--  , 
HAS  (o.v.).  (A )  The  Feast  of  the  Annunciation  of  the  Vir> 
gin  TaaxY  [Annunciatio,  EnayycAiofiild ;  see  ANitolTciATlON. 
It  may  be  mentioned  thatat  the  Tolcdan  council  in  656  it 
was  decreed  that  this  festival  should  be  observed  on  De- 
cember 18,  in  oT^ar  to  keep  clear  of  Lent  (5)  The  Foast 
of  the  Visitation  (FwOotio  B.  V.  M.)  Was  instituted  by 
Urban  VI.,  promulgated  In  1389  by  BoniiSkoe  IX.,  and  re- 
appointed by  the  coodcU  of  Basel  in  1411  in  commemora- 
tion of  the  visit  paid  by  Hary  to  Elizabeth.  It  is  obeerved 
on  July  2,  and  has  been  retained  in  the  En^ish  calendar. 
(6)  The  Feast  of  tho  Assumption  {Domiiia,  Aiiwalts,  IVns- 
situs,  Deporitio,  Migratio,  XMmtplM,  Mf^irvtt,  /ut^otic,  ipi- 
Xifi^if)  has  referencu  to,  the  apocryphal  story  related  in  sev- 
eral forms  in  Tarious  documents  of  the  4th  century  con- 
demned by  Pope  Qelasins.  Their  general  purport  is  that 
as  the  time  drew  nigh  for  "  the  most  blessed  Virgin  "  (who- 
Is  also  spoken  as  "  Holy  Kary,"  "  the  queen  of  all  the 
mintB,V  *'tha  holy  ipoUesa  Mother  of  Ood^')  to  leave  the 
world,  the  ^lostlea  were  miiaonlously  assembled  roimd  her 

1  •'  Numquld  quia  Ita  delflcata,  Idee  nostns  hnmanltaHs  oliUl»' 
esT  Nequaquam,  Domlna.  .  .  .  Data  eat  tlU  omnis  poCsslaa 
In  ccelo  et  In  kerra.  Nil  UbllmpoasIUIe.''  8eim.d»Jfaav.  Marian 
ap.  Gleaeler,  KO..  Bd.  11.  Abth.  L 

*  The  points  taught  In  the  catechism  aie-that  Ae  la  tndy  tba- 
Mother  of  Ood,  and  the  second  Eve,  by  whose  means  we  have  ib- 
celved  bletMlng  and  llfa ;  that  she  Is  the  Mother  of  Fl^.  and  verr 
spe<^Ir  our  advocate :  that  her  merits  are  blgfaly  exalted,  aad 
tnatberdlsppdUons towards nsareextremelrgracioaB:  lhathar 
Images  are  w  the  utmost  nUll^.  In  the  JtmaEberlnteroearioiia 
(thourii  alluded  to  In  the  canon  and  elsewhere)  are  seldom 
dliemy  appealed  to  except  In  the  Litany  and  In  some  of  the  later 
oOces  such  as  those  fur  September  S,  and  tor  the  Festlral  of  the 
Seven  Sorrows  {decreed  by  Benedict  XIII.  in  ITZn.  Noteworthy 
are  the  versldea  In  the  office  fiw  Decsember  8  mie  Feast  of  the 
Immacnlate  CXmcnitlon),  "Tou  pnlchra  ea,]CailL«t  macQl» 
orlglnaUinon  est  in  te," and " Oloriosa dlota snnt oe te, Haria* 
onu  Iteit  tibi  magna  qui  poUns  est." 
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deathbed  At  Bethlehem  on  the  Lord's  day,  whereapon 
Christ  dewuodod  with  r  maltitade  of  wgals  and  received 
her  •onl.  After  "  the  spotless  aad  precious  body  "  had  been 
laid  in  the  tomb,  "  audoenly  there  shone  roand  them  (the 
apostles)  a  miraculous  light,"  and  ft  was  taken  ap  into 
heaven.  The  first  Catholio  writer  who  relatea  this  story  is 
Gregory  of  Tonrs  (c.  590) ;  Epiphanias  two  oentnriee  earlier 
had  declared  that  nothing  was  known  as  to  the  circum- 
stances of  Mary's  death  and  burial^  and  one  of  the  docu- 
ments of  the  council  of  Ephesos  implies  the  belief  that  she 
was  buried  in  that  city.  The  Bleep  of  the  Theotokos  fa 
observed  in  the  Greek  Chnrch  as  a  great  festival  on  Au- 
gust 15;  the  Armenian  Church  also  commemorates  it,  but 
the  Etbiopio  Church  celebrates  her  death  and  burial  on 
two  separ^  days.  The  earliest  illusion  to  the  existence 
of  soi^  a  festival  in  the  Western  Church  seenja  to  be  that 
found  In  the  proceediogs  of  the  synod  of  Salzburg  in  800 ; 
It  is  also  spoken  of  in  the  thirtynsixth  canon  of  the  reform- 
ing synod  of  Uaina,  held  in  813.  It  was  not,  however,  at 
that  time  universal,  being  mentioned  as  doubtihl  in  the 
capitularies  of  Charlemagne.  It  ought  to  be  observed 
that  the  doctrine  of  the  bodily  assumption  of  the  Virgin 
into  heaven,  although  extensively  believed,  and  indeed 
flowing  as  natural  theol<^Gal  consequence  Arom  that  of 
her  sinlessnesB,  has  never  been  declarod  to  be  "  de  fide  "  by 
the  Church  of  Borne,  and  is  still  merely  a  "  pia  sententla." 
(7)  The  Nativity  of  Mary  (NaHmtoM,  y*»rtXi«»  rUt  •(•r««i.), 
fdieerved  on  September  8,  is  first  mentioned  In  one  of  the 
homilies  of  Andrew  of  Crete  (&  760),  and  along  with  the 
feasts  of  the  Purification,  the  Annnnclatimi,  and  the  As- 
anmption.  It  was  appointed  to  be  observed  by  the  synod  of 
Salzburg  in  600,  but  seems  to  have  been  quite  unknown  at 
that  time  In  the  Oallican  Church,  and  even  two  centuries 
later  it  was  by  no  means  general  In  Italy^  In  the  Boman 
Church  a  large  number  of  minor  festivals  in  honor  of  the 
Virgin  are  locally  celebrated;  and  all  the  Satordays  of  the 
year  aa  well  as  the  entire  month  of  Kay  are  also  renrded 
as  sacred  to  her.  (J.  8.  EL.) 

HABT  L,  queen  of  England  (1516-1558),  unpleas- 
antly  remembered  as  "  the  Bloody  Mary  "  onaooount 
of  the  reli^otu  penecotious  BaooUoned  under  her 
reun,  vu  a  woman  whose  private  histoiy  demands 
DO  lea  oompasnon  than  her  poHot  as  queen  (if  indeed 
it  was  her  own)  merits  ^e  oonaemnation  of  a  moBe 
hnmane  and  tolerant  age.  She  was  the  daughter  of 
Heniy  VIU.  and  Catheiine  of  Aragon,  bom  in  the 
earlier  years  of  their  married  life,  when  as  yet  no  doud 
had  darkened  the  prospect  of  Henry's  reign.  Her 
birth  occilired  at  Greenwich  on  Monday  the  18th  Feb- 
TuaiT,  1516,  and  she  was  baptized  on  the  following 
Wednesdav,  Cardinal  Wolsey  standing  as  her  god- 
father. She  seems  to  have  been  a  singularly  preco- 
cious child,  and  is  reported  in  July,  1520,  wnen  she 
waa  little  more  than  four  years  of  age,  as  entertaining 
some  visitom  by  a  performance  on  the  virginals. 
When  she  was  littia  over  nine  die  was  addrened  in 
a  comi)]imentary  Latin  oration  hy  oommiaaioneia  sent 
over  from  Flanders  on  oommerciiil  matters,  and  replied 
to  them  in  the  same  languaee  "  with  as  much  assur- 
ance and  fatality  as  if  she  had  been  twelve  fears  old  " 
{Gkyangos,  iii.  |>t  I.  82).  Her  &ther,  against  ^om 
it  cannot  be  said  thai  he  depreciated  learning,  had 
taken  care  to  give  her  an  ezoeUeut  education,  and  was 
proad  of  her  achievements.  About  the  same  time 
that  she  replied  to  the  commissioners  in  Latin  he  was 
arranging  that  she  should  learn  Spanish,  Italian,  and 
French.  A  great  part,  however,  of  the  credit  of  her 
early  education  was  undoubtedly  due  to  her  mother, 
who  not  only  consulted  the  Spanish  scholar  Vives 
upon  Uie  sumect,  but  was  herself  Mi^v's  first  teacher 
in  Latin.  She  was  also  well  instructed  in  muno,  and 
among  her  principal  recreations  as  she  grew  ap  was 
tiliat  of  playing  on  the  vircinals  and  lute. 

It  was  a  misfortune  that  she  shared  with  many 
other  high-bom  ladies  in  those  days  that  her  pros- 
pects of  life  were  made  a  matter  of  sordid  bai^aining 
nom  the  first.  Political  alliances  to  be  cemented  by 
marriages  between  persons  who  were  at  the  time  mere 
in&nta — orperbaps,  more  shameful  still,  betweenachild 
and  a  superannuated  debauchee — are  amon^  the  most 
repulsive  features  of  the  times.  Maiy  was  little  more 
than  two  years  old  when  she  was  proiK)eed  in  marriage 
to  the  dauphin,  son  of  FranoiB  I.   Three  tmub  afto^ 


wards  the  French  alliance  was-broken  ofi*,  and  she  wai 
affianced  to  her  comdn  the  younc  emperor  Charles 
V.  by  the  treaty  of  Windsor.  No  one,  perhaps, 
seriously  expected  either  of  these  arrangements  to' 
endure;  and,  though  we  read  in  grave  state  pa- 
pers oi  some  ^curious  compliments  and  love  tokens 
(really  the  m^  counters  of  diplomacy)  profe^ed^^ 
sent  by  the  girl  of  nine  to  the  poweiful  cousin 
whom  she  had  never  seen,  not  many  years  passed 
away  before  Charles  released  himself  fiom  this  «igu;ft> 
ment  and  made  a  more  convenient  matoh.  In  1526  a 
rearrangement  waa  made  of  the  royd  household,  and  it 
was  thought  right  to  give  Mary  an  establishment  of 
her  own  along  with  a  oonndl  on  the  borders  of  Wales, 
for  the  better  government  of  the  Marches.  For  some, 
years  she  accordingly  kept  her  odkirt  at  Ludlow,  while 
new  arrangements  were  made  for  the  disposal  of  her 
hand  in  connecUon  with  the  latest  turn  in  the  tortuous 
game  of  diplomat^.  She  was  now  proposed  as  a  wife, 
not  for  the  dauphin  as  before,  but  for  his  father  Fran- 
cis L,  who  had  just  been  redeemed  from  captivity  at 
Madrid,  and  who  waa  only  too  glad  of  an  alliance  with 
England  to  mitigate  the  severe  oonditions  imposed  on 
him  by  the  emperor.  Wolsey,  however,  on  tnia  ooo^ 
sion,  only  made  use  of  the  princess  as  a  but  to  enhttncO' 
lliu  terms  of  the  compact,  and  lefl  Francis  free  in  the 
end  to  marry  the  emperor's  sister. 

It  was  during  this  negotiaUon,  as  Henry  afterward* 
pretended,  that  the  question  was  first  raised  whether 
Hair's  own  marriage  with  Catherine  was  a  lawful  one. 
The  bishop  of  TarbeSj  who  waa  one  of  the  ambassa- 
dors sebt  over  by  Francis  to  ask  the  princess  in  marriaxe,. 
had,  it  was  said,  started  an  objection  that  she  might 
posfflbly  be  considered  illegitimate  on  aocoimt  of  her 
mother  having  been  onoe  the  wife  of  her  father's  bro- 
ther. The  statement  waa  a  mere  pretence  to  ihiehf 
the  king  when  the  unpopularity  of  the  divorce  beoarao 
apparent  It  is  not  only  extremely  improbaUe  in  it- 
self, but  is  i)roved  to  be  untrue  the  strongest  en- 
dence,  for  we  have  pretty  full  contemporary  records  of 
the  whole  negoUation,  On  the  oontraiy,  it  is  quite 
dear  that  Henry,  who  had  already  for  some  time  con- 
oeived  the  project  of  a  divorce,  kept  the  matter  a  dead 
secret,  and  was  particularly  anxious  that  the  French 
ambassadors  should  nol  know  it,  while  be  used  his 
daughter's  hand  as  a  bait  for  a  new  alliance.  The  al- 
liance itself,  however,  was  actually  concluded  by  a 
treaty  dated  Westminster,  the  30th  A|>ril,  1527,  in 
which  it  was  provided,  as  regards  Uie  Pnncess  Maiy. 
that  she  should  be  mamed  either  to  Frauds  himself 
or  to  his  second  son  Henry,  duke  of  Orleans.  Bub  the 
real  oUect  was  only  to  li^  the  fouocUUon  of  a  perfect 
mutual  understanding  between  the  two  kin^^,  which 
Wolsey  soon  afler  went  into  France  to  confirm.  • 

Dunng  the  next  nine  years  the  life  of  Mary,  as  well 
as  that  of  her  mother,  was  rendered  miserable  by  the 
conduct  of  Henry  VIII.  in  seeking  a  divorce.  During 
the  most  of  that  period  mothei  and  daughter  seem  to 
have  been  kept'  apart,  and,  though  sometimes  living 
at  no  great  distance  6vm  each  other,  were  strictly  for* 
bidden  to  see  each  other.  Of  the  two  it  may  be  that 
Queen  Catherine  had  the  hardest  trial ;  but  Mary's 
was  scarcely  less  severe.  Kemoved  from  court  and 
treated  as  a  bastard,  she  waa,  on  the  birth  of  Anne 
Bolej'u'B  daughter,  required  to  give  up  the  dignity 

grincesB  and  acknowledge  the  illegitJmaoy  of  her  own 
irth.  On  her  refusal  her  household  waa  broken  up, 
and  she  waa  sent  to  Hatfield  to  act  as  lad^-in-waiting 
to  her  own  infant  sister.  Nor  was  even  this  the  worst 
of  her  trials ;  her  very  life  was  in  danger  from  the  ha- 
tred of  Anne  Boleyn.  Her  beidth,  moreover,  was  in- 
diffierent,  and  even  when  she  was  seriously  ill,  although 
Henry  sent  his  own  phj'sidan  Dr.  Buttes  to  attend 
her,  he  declined  to  let  her  mother  visit  her.  So  also 
at  her  mother's  death  in  January,  1536,  she  was  for- 
bidden to  take  a  last  farewell  of  her.  But  in  May 
following  another  change  ooourred  which  seemed  to 
promise  sotne  lund  of  relief.   Anne  Boleyn,  the  real 
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«auBe  of  all  her  miseries,  fell  under  the  king's  dis- 
pleasure and  was  put  to  death.    Mary  was  then  urged 

'  to  m^e  a  humble  sabmiasion  to  her  father  as  the  means 
of  reooi'bring  his  favor,  and,  after  a  good  deal  of  cor- 
tespondcukoe  vith  the  Idng  s  Bocretary  Gromwell,  site 
aeiiuUy  did  so.  The  temu  ezaoted  of  ^er  were  utter 
in  the  extreme,  bat  there  was  no  chanoe  of  making 
life  tolerable  otherwise,  if  indeed  she  was  penniUed  to 

■  live  at  all ;  and  the  poor  friendless  giri,  absolutely  at 
the  mercy  of  a  father  who  could  brook  no  oontramo- 
<ion,  at  length  subscribed  an  act  of  submission,  ao- 
knowledging  the  king  as  supreme,  repudiating  the 
pope's  authority,  and  oonfessing  that  the  marriage  be- 
tween her  father  and  mother  "was  by  God's  law  and 
man's  law  incestuous. and  unlawful" 

No  act,  perhaps,  in  the  whole  of  Heni^-'s  reign  ^ivcs 
us  a  more  painfal  idea  of  his  rerolting  despotism. 
Maiy  was  a  nigh-spirited  giii,  and  oadouotcdly  popu- 
lar. All  Europe  looked  upon  her  at  tliat  time  as  the 
only  lantimate  child  of  Eer  fiither,  but  her  father 
himself  compelled  her  to  disown  the  title  and  pass  an 
unjust  stigma  on  her  own  birth  and  her  mother's  good 
name.  NeTertheless  Henry  was  now  reconciled  toiler,, 
and  gave  her  a  household  in  some  degrefa  suitable  to 
her  rank.  During;  the  rest  of  Uie  reign  we  hear  little 
About  her  except  m  connection  with  a  number  of  new 
marriage  nrojects  taken  up  and  abandoned  successively, 
one  of  wnicu,  to  the  count  palatine  Philip,  duke  of 
Bavaria,  was  specially  repugnant  to  her  in  the  matter 
of  religion.  ^  Her  privy  purse  expenses  for  nearly  the 
whole  of  this  period  have  been  published,  and  show 
that  Hatfield,  Beaulicu  or  Mewball  in  Essex,  Hich- 
niond^  and  Hunsdon  were  among  her  prindpal  places 
of  restdenoB;  Although  she  was  still  troated  as  of  il- 
legitimate birth,  it  was  ^believed  that  the  king,  having 
obtained  ftom  parliament  the  extraordinary  power  to 
dispose  of  the  crown  by  will,  would  restore  her  to  her 
place  in  the  soooession,  and  three  years  before  his  doaUi 
eho  was  so  restored  by  statute,  but  still  under  oondi- 
tions  to  be  regulated  by  her  fauier's  will. 

Under  the  reign  of  her  brother  Edward  VI.  she  was 
agrun  subjected  to  severe  trials,  which  at  one  time 
made  her  seriously  meditate  taking  flight  and  escaping 
abroad.  Edward  himself  indeed  seems  to  have  been 
{KrsoDaU^  not  unkind  to  her,  but  the  religious  revolu- 
tion in  hiB  assumed  proportions  such  as  it  had 
not'  done  before,  and  Mai^,  who  had  done  suffident 
violence  to  her  own  convictions  in  submitting  to  a  des- 
potic father,  was  not  disposcMl  to  yield  an  equally  tame 
obedience  to  authority  exercised  by  a  factious  council 
in  the  name  of  a  younger  brother  not  yet  come  to 
years  of  discretion.  Besides,  the  cause  of  the  pope 
was  naturally  her  own.  In  spite  of  the  forced  declara- 
tioD  formerly  wrong  from  herself,  no  one  really  re- 
garded her  as  a  bastard,  and  the  full  recognition  of  her 
nyhts  depended  on  the  recognition  of  the  pope  as  head 
of  the  ohurch.  Hence,  when  Edward's  parliament 
partsod  an  Act  of  Uniformity  emoiuing  services  in 
English  and  communion  in  both  Icinds,  the  law  ap- 
peared to  her  totally  void  of  authority,  and  she  insisted 
on  having  mass  in  her  own  private  chapel  under  the 
old  form.  When  ordered  to  desist  she  appealed  for 
protection  to  the  emperor  Charles  V.,  who,  Dcing  her 
cousin,  intervened  for  some  time  not  ineffectually, 
threatening  war  with  England  if  her  religious  liberty 
was  interfered  with.  But  Edward's  court  was  com- 
posed of  factions  of  which  the  most  violent  eventually 
carried  the  day.  Lord  Seymour,  the  admiral,  was  at- 
tainted of  treason  and  beheaded  in  1 549.  His  orother, 
the  Protector  Somerset,  met  with  the  same  fate  in 
1552.  Dudley,  duke  of  Northumberland,  then  be- 
came paniraount  in  the  privy  council,  and  easily  ob- 
tained the  sanction  of  the  young  king  to  those  ficbomee 
for  altering  the  succession  which  ledimmediately  after 
his  death  to  the  usurpation  of  Lady  Jane  Grey.  Dud- 
ley had,  in  fact,  overawed  all  the  rest  of  the  privr 
eouncil,  and  when  the  event  occurred  he  took  such 
«neigetio  measures  to  give  efieot  to  the  scheme  that 


Lady  Jane  was  actually  recognized  as  queen  for  some 
daysj  and  Mary  had  even  to  from  Huddedden  into 
Norfolk.  But  the  oountry  was  really  devoted  to  her 
cause,  as  indeed  her  right  in  law  was  anquestionable 
and  before  many  dajs  she  wu  ro^allr  received  in  Lon- 
don, and  took  up  her  abode  within  the  Tower. 

Her  first  acts  at  the  begiiming  of  her  rdgn  dispbyad 
a  character  very  different  from  that  which  she  still 
holds  in  popular  estimation.  Her  clemency  towards 
those  who  had  taken  up  arms  against  her  was  alto- 

fsther  remaricablc.  She  released  from  prison  Lady 
ane's  father,  Suffolk,  and  had  difficulty  even  in  ngn- 
ing  the  warrant  for  the  execution  of  Northumberland. 
Lady  Jane  herself  she  fully  meant  to  spare^  and  did 
spare  till  afler  Wyatt's  formidable  insurrection.  Her 
conduct,  indeed,  was  in  every  respect  conciliatory  and 
pacific,  and  so  far  as  they  depended  on  her  pexsooal 
character  the  prospects  of  the  new  rdgn  mignt  have 
appeared  altogether  &vorable.  But  nnfoitunately  her 
p<»tion  was  one  of  peculiar  difficulty,  and  the  poltqf 
on  which  she  determmed  was  tax  from  Judidoni.  In- 
experienced in  the  art  of  governing,  she  had  no  trosty 
councillor  but  Gardiner;  eveiy  other  member  of  Uie 
ooundl  had  been  more  or  less  implicated  in  the  con- 
spiracy against  her.  And  though  she  valuediObxdi- 
ner's  advice  she  was  naturally  led  to  rely  even  more 
on  that  of  hor  cousin,  the  emperor,  who  had  been  her 
mother's  friend  in  adversity,  and  had  done  such  mate- 
rial service  to  herself  in  the  preceding  reign.  Follow- 
ing the  emperor's  guidance  she  detemuned  idmost 
from  the  first  to  make  his  son  Philip  her  husband, 
though ,  she  was  eleven  years  hia  senior.  She  was 
also  strongly  desirous  of  restoring  the  old  religion  and 
wiping  ont  the  stigma  of  illegitimacy  passed  upon  het 
birth,  so  that  she  might  not  seem  to  reign  by  virtue 
of  a  mere  parliamentary  settlement 

Each  of  these  different  objects  was  attended  by  dif- 
ficulties or  objections  peculiar  to  itself;  but  the  mar- 
riage was  the  most  unpopular  of  all.  A  restoration 
of  the  old  religion  threatened  to  deprive  the  new  own- 
ers of  abbey  lands  of  their  easy  and  comfortable  aoc^ui- 
sitions;  and  it  was  only  with  an  express  reservation 
of  their  interests  that  the  thing  was  actually  accom- 
plished. A  declaration  of  her  ow^  legitimacy  nooes- 
sarilv  cast  a  slur  on  that  of  her  sister  Elizabeth,  and 
cut  ner  off  Scorn  the  suocesdon.  But  the  mairia^ 
promised  to  throw  England  into  the  arms  of  Spain 
and  place  the  resources  of  the  kingdom  at  the  com- 
mand of  the  emperor's  sou.  The  Commons  sent  her 
a  deputation  to  entreat  that  she  would  not  marry  a 
foreigner,  and  when  her  resolution  was  known,  insur* 
rections  broke  out  in  different  parts  of  the  country. 
Suffolk,  whose  first  rebellion  had  been  pardoncHi,  pro- 
daimcd  Lady  Jane  Grey  again  in  Leicestershire,  while 
young  Wyatt  rused  the  county  of  Kent  and  actually 
besieged  the  queen  in  her  own  palace  at  Westminster. 
In  the  midst  of  the  danger  Mary  show^  great  intre- 
pidity, and  the  rebellion  was  presently  quelled;  after 
whicu,  unhappily,  she  got  leave  to  pursue  her  own 
course  unchecked.  She  married  Philip,  restored  the 
old  religion,  and  got  Caidinid  Pole  to  come  over  and 
absolve  the  kingdom  fbr  its  past  disobedience  to  the 
Holy  See. 

But  the  misgivings  of  thoae  who  had  disliked  the 
Spanish  mat<-li  wer?  more  than  sufficiently  justified  1^ 
the  course  of  events.  Marr  yielded  a  loyal  and  wo- 
manly devotion  to  a  husband  who  did  not  too  greativ 
esteem  the  treasure  of  her  person.  Her  health,  whi<m 
was  feeble  before,  was  bad  for  the  remunder  of  her 
da;^,  and  she  fell  under  a  delusion  at  first  that  it  was 
owing  to  an  approaching  confinement  Disappoint- 
ment and  vexation  probably  added  to  her  helplessness. 
The  resources  of  the  kingdom  were  at  Philip's  com- 
mand, and  he  even  took  ships  of  the  English  fleet  to 
escort  bin  father  the  emperor,  on  his  abdication,  to 
Spain,  i^lore  extraordinary  still,  he  nltimatelv  boo- 
ceeded  in  committing  England  toamragiuiiBtEnDoei 
when  France  bad  made  an  alliance  with.Ae  pope 
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aftunst  Mm  as  Icing  of  Spain ;  so  the  very  marriage 
woioh  was  to  (»Dfirm  £ngiaD(l  in  the  old  reiision  led 
to  t/War  against  Uie  oocupaat  of  the  see  of  Borne. 
And  it  was  Uiis  war  with  France  which  prodnoed  the 
final  calamity  of  the  loss  of  Calais  which  sank  bo  deeply 
into  Mary's  heart  some  mootlis  before  she  died. 

The  cruel  persecution  the  Protestants,  which  has 
oast  ao  much  infamy  u|>on  her  rei^n,  began  about  ux 
months  after  her  marriage ;  and  ib  is  not  difficult  to 
see  that  it  was  greatlr  due  to  the  triumph  of  ideas 
imported  from  the  land  of  the  Inquisition.  Rogers, 
the  first  of  the  martyrs,  was  burnt  on  the  4th  February, 
1555.  Hooper,  bishop  of  Qlouceeter.  had  been  con- 
demned six  days  before,  and  suffered  the  same  fate 
npon  the  0th.  From  this  time  the  persecution  went 
on  uninterrupted  for  more  than  three  years,  nnmbw- 
ifag  among  ita  vioUma  Ridley,  Latimer,  and  Granmer. 
It  seems  to  have  been  most  severe  in  the  eastern  and 
southern  parts  of  England,  and  the  Urgest  number  of 
snfferetB  was  naturalk  in  the  diocese  of  fionner,  bishop 
of  London.  From  first  to  last  neariy  three  hundred 
viotims  are  computed  to  have  perished  at  the  stake ; 
and  their  fate  certainly  created  a  revulsion  gainst 
Rome  that  nothing  else  was  likely  to  have  efi«cted. 
How  far  Mary  herself— who  during  the  moat  part  of 
this  Ume,  if  not  the  whole  time,  was  living  in  the 
strictest  seclusion,  sick  in  body  and  mind,  hyst^cal 
and  helpless — was  personally  answerable  for  these 
things,  it  is  difficult  to  say.  To  heTj  no  doubt,  the 
propagators  of  herein  were  the  enemies  of  mankind, 
and  she  had  little  cause  to  love  them  from  her  own 
experien<».  Yet  perhaps  she  hardly  realized  the  full 
horror  of  what  was  done  under  her  sanction.  But 
there  can  be  little  doubt  what  effect  it  had  upon  the 
ceople:  and  when  Maiy  breathed  her  last,  on  the  ITth 
Noyemher,  1558,  the  event  was  buled  with  joy  as  a 
national  deliverance.  *         ( j.  OA. ) 

MARY  U.  (1662-1694),  oueenof  England,  was  the 
eldest  daughter  of  James,  duke  of  Yoik  (aucrw^rds 
James  IL  of  En^and),  by  his  first  wife  Ajine  Hyde, 
and  was  bom  in  London  on  April  30,  1662.  Having 
been  educated  in  the  Protestant  futh  she  was  married 
to  William,  prince  of  Orange,  on  November  4,  1677. 
After  the  events  of  1688,  she  followed  her  husband  to 
Eng^d*  and  was  proclaimed  by  the  convention  joint 
sovereign  with  him  on  February  13.  1689.  She  died 
of  small-poz  on  December  28,  1C94  (o.s.J.  See  Bur- 
n^'s  Essay  vpon  t/ie  Lift  of  Queen  Mary^  and  the 
article  Wilmam  HI, 

MARY  (1542-1587),  queen  of  Scots,  daujfhter  of 
King  James  V.  and  his  wife  Mary  of  Lorrame,  was 
bom  in  December,  1542,  a  few  days  before  the  death 
of  her  father,  heart-broken  by  the  disgraoe  of  his  arms 
at  Solway  Moss,  where  the  disaffected  nobles  had  de- 
clined to  encounter  an  enemy  of  inferior  force  in  the 
cause  of  a  king  whose  systematio  policy  had  hwa  di- 
rected against  the  privilegca  of  their  order,  and  whose 
cepresenUlive  on  the  occasion  was  an  unpopular  favor- 
ito  appointed  general  in  defiance  of  their  ul-wilL  On 
the  Vto  of  September  following  the  ceremony  of  corona- 
tion was  duly  performed  upon  the  infant.  A  scheme  for 
hear  betrothal  to  Edward,  prince  of  Wales,  was  defeated 
by  the  grasping  greed  oi  his  father,  whose  obvious 
ambition  to  annex  the  crown  of  Scotland  at  once  to 
that  of  England  aroused  instantly  the  general  suspicion 
and  indignation  of  Scottish  patriotism.  In  1548  the 
queen  of  six  years  old  was  betrothed  to*  the  dauphin 
Frands.  and  set  sul  for  France,  where  she  arrived  on 
the  15th  of  August,  l^e  society  in  which  the  child 
was  theooeforwud  reared  is  known  to  readers  of  Bran- 
tdma  as  well  as  that  of  imperial  Rome  at  its  worst  b 
known  to  readers  of  Suetonius  or  Petronius, — as  well 
as  that  of  papal  Rome  at  its  worst  is  known  to  readers 
of  the  diajy  kept  by  the  domesUc  chaplain  of  Pope 
Alexander  VI.  Only  in  their  pages  can  a  parallel 
be  found  to  the  gay  and  easy  record  which  reveals 
without  sign  of  shame  or  saopicion  of  offence  the 
duly  life  of  a  court  compared  to  which  the  court 


:  of  King  Charles  H.  is  as  the  court  of  Queen  Victoria 
to  the  society  described  by  Grammont.  Dabaucheiy 
of  ^  kinds,  and  murder  in  all  fonna,  were  Uie  daily 
matter  of  excitement  or  of  jest  to  the  brilliant  arcle 
which  revolved  around  Queen  Catherine  de'  MedicL 
After  ton  years'  training  under  the  tutelage  of  the 
woman  whose  main  instrumebt  of  poticy  was  the 
corruption  of  her  own  children,  the  Queen  of  Scots, 
ued  afteen  years  and  five  months,  was  marri^  to  the 
euleet  and  feeblest  of  the  brood  on  April  24,  1558.  Oa 
the  17th  of  November  Elizabeth  became  queen  of 
England,  and  the  princes  of  Lorraine — Francis  the 
great  dulce  of  Guise,  and  his  brother  the  cardinal— in- 
duced their  niece  and  her  husband  to  assume,  in  addi- 
tion to  the  arms  of  France  and  Scotland,  the  arms  of 
a  oouDtiy  over  whidi  they  asserted  the  right  of  Itlary 
Stuart  to  reign  as  le^timato  heiress  of  Maiy  Tudor. 
CSvil  strife  broke  out  m  Scotland  between  John  Knox 
and  the  queen-dowager. — between  the  self-styled  "  con- 
gregation of  the  Lord  '  and  the  adherents  of  the  re- 
gent, whose  French  troops  repelled  the  combined 
forces  of  the  Sooteh  and  their  English  allies  from  the 
beleagured  walls  of  Leiih,  little  more  than  a  monUk 
before  the  death  of  their  mistress  in  the  castle  of  Edin- 
burgh, on  the  10th  of  June,  1560.  On  the  25th  of 
August  Protestantism  was  proclaimed  and  (Catholicism 
sifpprcssed  in  Scotland  by  a  convention  of  states  Jis- 
semoled  without  the  assent  of  the  absent  ^ueen.  On 
the  5th  of  December  Francis  IL  died ;  in  August, 
1561 ,  his  widow  lefb  France  for  Scotland,  having  heeD 
refused  a  safe-conduct  bv  Elizabeth  on  the  ground  of 
her  own  previous  refusal  to  ratify  the  treaty  made  with 
England  b^  her  commisuoners  in  the  same  month  of 
the  preceding  year.  She  arrived  nevertheless  in  s^ety 
at  Leithj  escorted  b^  three  of  her  uncles  of  the  house 
of  Lorrame,  and  bringing  in  her  train  her  future  biog- 
rapher, Brantdme,  and  Chastelard,  the  first  of  all  her 
voluntary  victims.  On  the  21st  of  August  she  first 
met  the  only  man  abib  to  withstand  her ;  and  their 
first  passage  of  arms  lel^  as  he  has  recorded,  upon  the 
mind  of  John  Knox  an  ineffaceable  impression  of  her 
"proud  mind,  crallv  wit,  and  indurate  heart  against 
God  and  His  truth.  '  And  yet  her  acts  of  concession 
and  coniuliation  were  audi  as  no  &natio  on  the  oppo- 
site side  could  have  approved.  She  assented,  noton^ 
to  the  undisturbed  maintenance  of  the  new  creed,  but 
even  to  a  scheme  for  the  endowment  of  the  Protestant 
ministry  out  of  the  confiscated  lands  of  the  CHiurch. 
>Her  half-brother.  Lord  James  Stuart,  scared  the 
duties  of  her  chief  counsellor  with  William  I^Iaitland  of 
Lethington,  the  keenest  and  most  liberal  thinker  in  the 
country.  By  the  infiueoce  of  Lord  JameSj  in  spite  of 
the  earnest  opposition  of  Knox,  permission  was  ob- 
tained for  her  to  hear  mass  celebfated  in  her  private 
chapel, — a  license  to  which,  said  the  Reformer,  he 
woiud  have  preferred  the  invasion  of  ten  thousand 
Frenchmen.  Through  all  the  first  teonUes  of  her 
reign  the  young  queen  steered  her  skilful  and  daunt- 
less way  with  the  tact  of  a  woman  and  the  courage 
of  a  man.  An  insurrection  in  the  north,  headed  by 
the  earl  of  Huntly  under  pretext  of  rescuing  irom  jus- 
tice the  Ufb  which  his  son  had  forfeited  by  bis  share  in 
a  homicidaJ  brawl,  was  crushed  at  a  blow  by  the  Lord 
James  against  whose  life,  as  well  as  antinst  his  sister's 
liberty,  the  conspiracy  of  the  (Gordons  had  been  aimed, 
and  on  whom,  ailer  the  father  had  fallen  in  fight  and 
the  son  had  expiated  his  double  offence  on  the'scaffold. 
the  leading  reoel's  earldom  of  Murray  was  conferred 
by  the  gnuitude  of  the  queen.  Exactly  four  months 
after  the  battle  of  Corrichie,  uid  the  subsequent  exe- 
cution of  a  criminal  whom  uie  is  said  to  have  "loved 
entire^,"  had  put  an  end  to  Uie  first  insurrection 
raised  agunat  her,  Pierre  de  Boscosel  de  Chastelard, 
who  haa  returned  to  France  with  the  other  oompanii  rns 
of  her  arrival,  and  tn  November,  1562,  had  revisited 
Scotland,  expiated  with  his  head  the  offence  or  the 
misfortune  uf  a  second  detection  at  night  in  her  bed- 
chamber. In  the  same  month,  twenty-five  years  alUr> 
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wards,  th«  ex^utioD  of  his  mistreBS,  aooording  to  the 
verdict  of  her  coatemporariea  in  Franoe,  aveoged  the 
blood  of  a  lover,  who  had  died  without  atteriog  a  word 
to  realize  the  ap^rehMision  wblah  (aocoidiog  to  Knor) 
had  before  his  tnal  impellei^  her  to  dedre  her  brother 
"that,  as  he  loved  her,  he  would  Blay  Chasttelard,  and 
let  him  never  speak  word. ' '  Aiid  in  the  same  month, 
two  years  from  tJke  date  of  Chastelard's  execution,  her 
&st  step  was  uneonsoiously  taken  on  the  road  to 
FoUieringay,  when  she  gave  her  heart  at  first  sight  to 
her  kinsman  Henry,  Lord  Damley.  son  of  Matthew 
Stuart,  earl  of  Lennox,  who  had  suffered  an  exile  of 
twenty  years  in  expiation  of  his  intrif^es  with  England, 
and  had  married  the  niece  of  King  Henry  vIIL, 
daughter  of  his  sister  Margaret,  the  widow  of  James 
IV.,  by  her  second  husband,  the  earl  of  Angus. 
Queen  Elizabeth,  with  the  almost  incredible  want  of 
tact  or  instinctive  delicaoy  which  distinguished  and  dis- 
figured her  vigorous  intelligence,  hod  reoenUy  pro- 
posed as  a  suitor  to  the  queen  of  Soots  her  own  low- 
Dora  javorita,  Lord  RobCTt  Dudley,  the  widower  if  not 
the  murderer  of  Amy  Robsart ;  abd  she  now  protested 
against  the  project  of  muriage  between  Mary  and 
iTamley.  Maiy,  who  had  already  married  her  kins- 
man in  secret  at  Stirling  Castle  with  Catholic  rites 
celebrated  in  the  apartment  of  David  Rizzio,  her 
secretary  for  correspondence  with  France,  assured  the 
English  ambassador,  in  reply  to  the  protest  of  his 
mistress,  that  the  marriage  would  not  take  place  for 
three  months,  when  a  oispeasatioD  from  tne  pope 
would  allow  the  cousins  to  be  publid^  united  without 
offence  to  the  i^urch.  On  the  29th  of  July,  1S65,  they 
wore  aooordinglT  remarried  at  Holyrood.  The  hapless 
and  worthless  MidenDOm  had  already  incurred  the 
hatred  of  two  powerful  enemies,  the  earls  of  Morton 
and  G^lenoum  |  but  the  former  of  these  Uxk  pait  with 
the  queen  against  the  forces  raised  by  Murray,  Glen- 
cainij  and  others,  under  the  nominal  leadership  of 
Hamilton,  duke  of  Ghatelherault,  on  the  double  plea 
of  danger  to  the  new  religion  of  the  country,  and  of 
the  illegal  proceeding  by  which  Damley  had  been 
proclaimed  king  of  Scots  withoiit  the  needful  con- 
sdtutional  assent  of  the  estates  of  the  realm.  Murray 
was  cited  to  attend  the  "raid"  or  array  levied  by 
the  king  and  queen,  and  was  duly  denounced  Jby 
publio  blast  of  tmm^t  for  his  non-appearance.  He 
entered  Edinburgh  mth  his  forocs,  but  failed  to  hold 
the  town  a«ninst  the  guns  of  the  castle,  and  fell 
back  npon  Dumfries  before  the  advance  of  the  royal 
army,  which  was  now  joined  by  James  Hepburn,  earl 
of  Bothwell,  on  his  return  from  a  three  years'  out- 
lawed exile  in  France.  He  had  been  accused  in  1562 
of  a  plot  to  seize  the  queen  and  put  her  into  the 
keening  of  the  earl  of^  Arran,  whose  pretensions  to 
her  nand  ended  only  when  his  insanity  could  no  longer 
be  concealed.  Another  new  adherent  was  the  son  of 
the  late  earl  of  Huntly,  to  whom  the  forfeited  honors 
of  his  house  were  restored  a  few  months  before  the 
marriage  of  his  nster  to  Bothweil.  The  queen  now 
appealed  to  France  for  aid ;  but  Castelnau,  the  French 
amoadaador,  replied  to  her  passionate  pleading  by 
sober  and  earnest  advice  to  make  peace  with  the 
malcontents.  This  counsel  was  rejected,  and  in  Octo- 
ber, 1565,  the  queen  marched  an  army  of  18,000  men 
against  them  from  Edinburgh;  their  forces  dispersed 
in  face  of  superior  numbers,  and  Murray,  on  seeking 
shelter  in  England,  was  received  with  contumely  by 
Elizabeth,  whose  half-hearted  help  had  failed  to 
support  his  enterprise,  and  whose  intercession  for 
his  return  found  at  first  no  favor  with  the  queen 
of  Scots.  But  tho  conduct  of  the  besotted  boy  on 
whom  at  their  marriage  she  had  bestowed  the 
title  of  king  began  at  once  to  justify  the  enter- 
prise and  to  play  into  the  hands  of  all  his  enemies 
alike.  His  father  set  him  on  to  demand  the  crown 
matrimonial,  which  would  at  lea^t  have  assured  to  him 
the  rank  and  suitioo  of  independent  royalty  for  life. 
Rizzio,  hitherto  his  (Wend  and  advocate,  induct  the 


queen  to  reply  by  a  reasonable  ref\isal  to  Ais  hanrd- 
ous  and  audacious  request.  Damley  at  obce  threw 
himself  inw  the  arms  of  the  party  opposed  to  the 
poUiiy  of  the  queen  and  her  secretary. — a  policy  which 
at  that  moment  was  doubly  and  trebly  calculated  to 
exasperate  the  fears  of  the  religious  and  the  pride  at 
the  patoiotie.  Hary  was  invited  if  not  iikdneea  by  the 
king  of  Spain  to  join  his  league  fw  the  supprenini 
of  Protestentism ;  while  the  actual  or  prospeetiTe  en- 
dowment of  Rizzio  with  Morton's  office  of  chancellor, 
and  the  projected  attainder  of  Murray  and  his  allies, 
combined  to  inflame  at  once  the  anger  and  the  appre- 
hemdon  of  the  Protestant  ra>bles.  According  to  one 
account,  Damley  privatehr  assured  hk  uncle  George 
Douglas,  of  his  wi&'s  infidelity ;  he  had  himself,  if 
he  might  be  believed,  discovered  the  secretary  in  the 
queen  s  apartment  at  midnight,  under  circumstaooes 
yet  more  unequivocallv  oompromising  than  those 
which  had  brought  Chastelard  to  the  scaffold. 
Another  version  of  the  {utifol  history  represents  Dong- 
las  as  inftising  suspidon  of  Riszio  into  the  empty  mind 
of  his  nephew,  add  thus  wiunins  his  oonseDt  to  a  deed 
already  designed  bv  others.  A  bond  was  drawn  in 
which  DtUTtley  pledged  himsdf  to  support  the  confed- 
erates who  undertook  to  punish  "  certain  privy  per- 
sons" offensive  to  the  state^  "espedally  a  stranger 
Italian  called  Davie  " ;  another  was  subscribed  by 
Damley  and  the  banished  lords,  then  biding  thdrtime 
in  Newcastle,  which  engaged  him  to  procure  their  par- 
don and  restoration,  wmJe  pledging  them  to  insure  to 
him  the  ei^oyment  of  the  title  he  coveted,  with  the 
consequent  security  of  an  undisputed  sucoesnon  to  the 
cTows^  despite  the  oounterolaims  of  the  house  of  Ham- 
ilton, u  ease  his  wiile  shonld  dieVrithout  issue,—*  re- 
sult whiehj  intontionally  or  not,  he  and  his  fellow  con- 
spirators did  all  tbat  brutality  could  have  suggested  to 
accelerate  and  secure.  On  the  9th  of  March  the  palace 
of  Holyrood  was  invested  by  a  tjoop  under  the  command 
of  Morton,  while  Rizzio  was  dragged  b^  force  out  of 
the  queen's  presence  and  slain  without  trial  in  the  heat 
of  the  moment..  The  parliament  was  discharged  by 
proclamation  issued  in  the  name  of  Damley  as  king ; 
and  in  the  evening  of  the  next  day  the  banished  lord^ 
whom  it  was  to  have  condemned  to  outlawry,  returned 
to  Edinburgh.  On  the  day  following  thoy  were  ^im* 
donsly  received  by  the  queen,  who  undertook  to  sign 
a  bond  for  their  security,  hut  delayed  the  suhscriptios 
till  next  morning  under  plea  of  sickness.  During  the 
night  she  escaped  with  Damley,  whom  she  had  already 
seduced  from  the  party  of  his  accomplices,  and  arrived 
at  Dunbar  on  the  ihird  morning  after  the  slaughter  of 
her  favorite.  From  thence  they  returned  to  Edin- 
burgh on  the  28th  of  March,  guarded  by  two  thousand 
horsemen  under  the  command  of  Bothwell,  who  had 
escaped  from  Hol>Tood  on  the  night  of  the  murder,  to 
raise  a  force  on  the  queen's  behalf  with  his  usual  sol- 
dierly promptitude.  The  slayers  of  Rizzio  fied  t4 
England,  and  were  outlawed ;  Damley  was  permitted 
to  protest  hisinnocence  |U)d  dienouncehisaocompUoee; 
after  which  ho  became  the  scorn  of  all  parties  idike, 
and  few  men  dared  or  cared  to  be  seen  in  Kis  oompaoy. 
On  the  19th  of  June  a  son  was  bom  to  his  wife,  and 
in  the  face  of  his  previous  protestetions  he  wasinduoed 
to  acknowledf^  himself  the  father.  But,  as  Mniray 
and  his  partisans  retumed  to  favor  and  influence  no 
longer  incompatible  with  that  of  Bothwell  and  Huody, 
he  grew  desperate  enough  with  terror  to  dream  of  es- ' 
cape  to  France.  This  design  was  at  once  f^nistrated  by 
the  queen's  resolutitfti.  She  summoned  him  to  dedare 
his  rea.<jonB  for  it  in  presence  of  tho  French  ambassador 
and  an  assembly  of  tne  nobles ;  she  besought  him  for 
God's  sake  to  speak  out,  and  not  to  spure  her ;  and  at 
last  he  lefl  her  presence  with  an  avowal  that  he  had 
nothing  to  tdlege.  The  fkvor  shown  to  Bothwell  had 
not  yet  given  ocoauon  for  scandal,  though  his  chsrao- 
ter  as  an  adventurous  libertine  was  as  notable  as  his 
reputation  for  military  hardihood ;  btit  as  the  summer 
advanced  his  insolenoe  increased  with  his  influcnoe  tt 
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court  and  the  eenenl  ftvoraoD  of  his  riTala.  He 
-liohly  endowed  by  Mury  from  the  greater  and  letufur 
spoibof  thechnroh;  andUiet^ieewaidenshipsof  the 
border,  united  for  the  fint  time  in  hia  poson*  gave  the 
lord  hi^  admiral  of  StmUand  a  pontion  of  lueqnalled 
powtf.  Ift  the  gallant  diBchaige  of  its  dutiea  no  waa 
dangerously  womtded  a  leading  ouUaw,  whom  he 
slew  in  sinele  combat ;  and  while  ^et  oonfioed  to 
Hermitiage  Castle  he  Teoeived  a  viait  ot  two  faouis&om 
the  queen,  who  rode  thither  from  Jedburgh  and  back 
'  Airongh  twenty  miles  of  the  wild  boiderlana,  where  her 
•person  was  in  perpetual  daneer  &om  the  fireebooters 
-whom  her  father's  policy. had  striven  and  had  fitil^^ 
,<to  extirpate.  The  r^ult  of  this  daring  ride  was  a  ten 
-days'  fever,  after  whioh  she  lemoTed  oy  short  stages 
'to  CraigmilUr,  where  a  proposal  for  her  diroree  firam 
Dantley  vas  lud  before  her  by  Bothwell,  Murray, 
>Huntly,  Argylo.  and  Lethington,  who  was  cho4en 
spokesman  for  the  rest.  She  assented  on  condition 
inat  the  divorce  could  be  lawfully  effected  without  im- 
-peaohment  of  her  son's  legitimacy:  whereupon  Leth- 
ington undertook  in  the  name  of  all  present  that  she 
should  be  rid  of  her  husband  without  any  prcgudioe  to 
the  child, — at  whose  baptism  a  few  dava  uterwards 
Bothwell  took  the  ploco  of  the  putative  lather,  though 
Damley  was  actually  residing  under  the  same  roof, 
aod  it  was  not  till  alter  the  ceremony  that  he  Vas  sud- 
denly struck  down  by  a  sidcness  so  violent  as  to  excite 
■fiuspidons  of  poison.  He  was  removed  to  Glasgow, 
and  left  for  the  time  ii^  charge  of  his  father;  but  on 
the  news  of  his  progress  towuds  reooveiy  a  bond  was 
drawn  up  for  execution  of  the  sentence  of  deatb  which 
'had.seoretly  been  pronounced  against  the  twico-tumed 
traitor  who  had  earned  his  doom  at  all  hands  alike. 
On  the  22d  of  the  next  month  (January,  .1567)  the 
queen  vimted  her  husband  at  Glasgow  and  proposed  to 
'remove  him  to  CraigmiUar  Castle,  where  he  would 
have  the  benefit  of  medicinal  baths ;  but  iiwtead  of 
this  resort  be  was  conveyed  on  the  last  day  of  the 
month  to  the  lonely  and  squalid  shelter  of  the  residenoe 
whidi  was  soon  to  be  made  memorable  by  his  mimler. 
Between  the  mins  of  two  sacred  buildings,  with  the 
-town-wall  to  the  soilth  and  a  suburban  hamlet  known 
fto  ill  fame  as  the  Thieves'  Bow  to  the  north  of  it,  a 
lodging  was  prepared  for  the  titular  king  of  Scotland, 
anu  fitted  up  with  tapestries  taken  fiom  the  Gordons 
after  the  Iwttle  of  Corrichie.  On  the  evening  of 
Sunday,  Felnnary  9,  Mary  took  her  last  leave  of  the 
miserable  boy  who  had  so  often  and  so  mortally  out- 
raged her  as  consort  and  as  queen.  That  night  the 
Whole  city  was  shaken  out  of  sleep  by  an  explosion  of 
fpinpowder  which  shattered  to  fragments  the  building 
in  vrhich  he  should  have  slept  and  perished ;  and  next 
morning  the  bodies  of  Darnfey  and  a  pase  were  found 
strangled  in  a  garden  adjoitiing  it,  wnitner  they  had 

Sparently  escaped  over  a  wall,  to  be  dispatched  by 
B  hands  q£  Bothwell's  attendant  confederates. 
Upon  the  view  which  may  be  taken  of  Mary's  con- 
duct during  the  nest  three  months  depends  the  whole 
■debatable  nucstion  of  her  character.  According  to  the 
professed  cnani  pions  of  that  diaracter,  this  conduct  was 
a  tissue  of  such  dastardly  imbecility,  such  heartless  ir^ 
'resolution  and  such  brainless  inconsistency  as  for  ever 
to  dispose  of  her  time-honored  claim  to  the  credit  of 
intelligence  and  courage  tt  is  certain  that  just  three 
months  and  six  tiay%  sSier  the  murder  of  her  hus- 
band she  became  the  wife  of  her  husband's  murderer. 
-On  the  11th  of  February  she  wrote  to  the  bishop  of 
Glasgow,  her  ambassuilor  in  France,  a  brief  letter  of 
umple  doftuence,  announcing  her  providential  escape 
fVom  a  design  upon  her  own  as  well  as  her  hnslnnd's 
life.  A  reward  of  two  thousand  pounds  was  offered  by 
proclamation  for  discovery  of  the  murderer.  Both- 
well  and  others,  his  satellites  or  the  queen's,  were 
■instantly  placarded  b^  name  as  the  criminals.  Voices 
were  heard  by  night  in  the  streets  of  Edinburgh  call- 
ing down  judgment  on  the  assassins.  Four  days  after 
<he  discovery  of  the  bodies,  Damley  was  buried  in  the 


chapel  of  Holyrood  with  secrecy  as  remarkable  as  the 
solemnity  with  whioh  lUxzio  had  been  interred  ^ere 
less  thanayetir  before.  On  *the  Sunday  following, 
Maiy  left  Edinburgh  for  Seton  Palace,  twelve  miles 
from  the  eapitid,  where  scandal  aaaertM  thfct  she  passed 
the  Ume  merrily  in  shooting-matohes  witli  Bothwell 
for  her  partner  agai.nst  Lords  Seton  and  Huntly :  other 
accounts  represent  Huntly  and  Bothwell  as  left  at 
Holyrood  in  charge  of  the  in&nt  prince.  Graceful^ 
and  respectfully,  with  statesmanlike  yet  fbrniqine  dex- 
terity, the  demands  of  Damley's  father  for  justice  on 
the  morderen  of  his  son  were  accepted  and  eluded  by 
his  daughter-in-law.  -Bothwell,  with  a  troop  of  fifty 
men,  rode  throuj^h  Edinburgh  defiantly  denouncing 
vengeance  on  his  concealed  accusers.  As  weeks 
elapsed  without  action  on  the  part  of  the  royal  widow, 
while  the  cry  of  blood  waa  up  throughout  the  country, 
raising  echoes  ftom  Kn^land  and  a&oad,  the  murmur 
of  aoousation  began  to  rise  against  her  auo.  Mum^. 
with  his  sister's  ready  penuisaion,  withdrew  to  France. 
Already  the  report  was  abroad  that  the  queen  was  bent 
on  marria^  with  Bothwell,  whose  last  year's  marriage 
with  the  Bister  of  Hunilv  would  be  dissolved,  and'the 
assent  of  his  wife's  brother  purchased  by  the  restitu- 
tion of  his  forfeited  estates.  According  to  the  JHetn- 
om  of  Sir  James  Melville,  both  Lora  Herries  and 
himself  resolved  to  appeal  to  the  qaeea  in  terms  of 
bold  and  earnest  remonstrance  against  so  desperate 
and  soandaloas  a  dengn ;  Herries,  having  been  met 
with  assurances  of  its  unreality  and  profes«ons  of  as- 
tonishment at  the  suggestion,  instantljr  fled  fiwn 
couiA ;  Melville,  evading  the  danger  of  a.'merely  per- 
sonal protest  vrithout  backers  to  supt^rt  him,  laid 
before  Mary  a  letter  from  a  loyal  Scot  long  resident  in 
England,  which  urged  upon  her  consideration  and  her 
conscience  the  danger  and\dt8graoe  of  such  a  prcgeot 
yet  more  freely  than  Herries  nad  ventured  to  do  by 
word  of  mouth  ;  but  the  sole  result  was  that  it  needed 
all  the  queen's  courage  and  resolution  to  rescue  him 
from  the  violence  of  the  man  for  whom,  she  was 
reported  to  have  said,  she  cared  not  if  she  lost  France, 
England,  and  her  own  country,  and  would  go  with 
him  to  the  world's  end  in  a  white  petticoat  before  she 
would  leave  him.  On  the  28th  of  March  the  privy 
council,  in  which  Bothwell  himself  sat,  appointed  the 
12th  of  April  as  the  day  of  his  trial,  Lennox,'  instead 
of  the  crown,  being  named  as  the  accuser,  and  cited  by 
royal  letters  to  appear  at  "the  bumble  request  and 
petition  of  the  saidiDarl  Bothwell,"  who,  on  the  day 
of  the  trial,  had  four  thousand  armed  men  behind  him 
in  the  streets,  while  the  castle  was  also  at  his  com- 
mand. Under  these  arrangements  it  was  not  thought 
wonderful  that  Lennox  discreetly  declined  Uie  danger 
of  attendance,  even  with  three  uiousand  men  ready  to 
follow  him,  at  the  risk  of  desperate  street  fighting. 
He  pleaded  udtDess,  asked  for  more  time,  and  de- 
manded that  the  aociued,  instead  of  eiyoying  special 
iiivor,  should  share  the  treatment  of  other  suspected 
criminals.  But,  as  no  particle  of  evidence  on  his'side 
waa  advanced,  the  protest  of  his  representative  was 
rejected,  and  Bothwell,  acquitted  in  defablt  of  wit- 
nesses against  him,  was  free  to  challenge  any  persist- 
ent accuser  to  the  ancient  ordeal  of  battle.  liis  wealth 
and  power  were  enlarged  by  gift  of  the  parliament 
which  met  on  the  14th  and  rose  on  the  19th  of  April, 
— «  date  made  notable  by  the  subsequent  supper  at 
Ainslle's  tavern^  where  Bothwell  obtained  the  signa- 
tures of  its  Icadmg  members  to  a  document  affirming 
his  innocence,  ana  pledging  the  subscribers  to  main- 
tain it  against  all  challengers,  to  stand  by  him  in  all 
his  quarrels,  and  finally  to  promote  by  all  means  In 
their  power  the  marriage  by  which  they  recommended 
the  queen  to  i-eword  his  services  and  benefit  the  coun- 
try. On  the  second  day  following,  Maiy  waat  to  visit 
her  child  at  Stirling,  where  his  guardian,  the  earl  of 
Mar,  refused  to  admit  more  than  two  women  in  her 
train.  It  was  well  known  in  Edinbutgh  that  Bothwell 
hod  a  body  of  men  ready  to  intercept  her  on  the  way 
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back,  and  carry  her  to  Dunbar, — not,  as  was  natundly 
inferred,  without  good  assurance  of  her  eonsenu  On 
the  24th  of  Apiu,  as  she  approaohod  Edinburgh, 
Both  well  aocordiDgly  met  her  at  the  head  of  eight 
hundred  spearmen,  assured  her  (as  she  afterwuds 
"  averred)  that  she  was  in  the  utmost  peril,  and  escorted 
her,  together  with  Hujitly,  Lethington,  and  Slelville, 
who  were  then  in  attendance,  to  Dunbar  Castle.  On 
the  3d  of  May  Lady  Jane  Gordon,  who  had  become 
countess  of  liothwell  on  February  22d  of  the  year  pre- 
oeding,  obtained,  on  the  jn^und  of  her  busbEuid's  infi- 
deKties,  a  separation  which,  however,  would  not  under 
the  old  laws  of  Catholic  Scotland  have  left  him  free  to 
marry  again ;  on  the  7th,  acuurdingly,  the  necessary 
divorce  was  pronounced,  after  two  days'  session,  by  a 
clerical  teibiinal  which  ten  da^s  before  had  received 
firom  the  queen  a  special  oommission  to  give  judgment 
on  a  plea  of  somewhat  ^Kxnyphal  consanguiaity 
allcf^cd  by  Buthwoll  as  the  ground  of  action  for  divorce 
against  liis  wife.  The  fact  was  studiously  evaded  or 
concealed  that  a  dispensation  had  been  granted  by  the 
archbishop  of  St  Andrews  for  this  irrtwularicy,  which 
eould  only  have  arisen  through  some  illicit  connection 
of  the  husband  with  a  relative  of  the  wife  between 
whom  and  himself  no  affinity  by  blood  or  marriage 
could  be  proved.  On  the  day  when  the  first  or  Pro- 
testant divonA  was  pronounced,  Mary  and  Bothwell 
retimted  to  Edinburgh  with  every  prepared  appearance 
of  a  peaceful  triumph.  Lest  her  captivity  should 
have  been  held  to  invalidate  the  late  legal  prodbedings 
in  her  name,  proclamation  was  made  of  forgiveiKM 
aeoorded  by  the  queen  to  her  captor  in  oonnderation 
of  his  past  and  future  services,  and  her  intenUon  was 
announced  to  reward  them  by  ftirther  promodon ;  and 
on  the  same  day  (Maj  12th)  ne  was  duly  created  duke 
<^  Orkney  and  Shetland.  The  duke,  asa  oonsetentious 
Protestant,  refused  to  marry  his  mistress  according  to 
the  rites  of  her  church  ;  and  she,  the  chosen  cham- 
pion of  its  cause,  agreed  to  be  married  to  him,  not 
merelyby  a  Protestant,  but  by  one  who  before  his  con- 
version had  been  a  Catholic  bishop,  and  should  there- 
fore have  been  more  hatetiil  and  contemptible  in  her 
eyes  than  an^  ordinary  heretic,  had  not  rehgion  as  well 
.as  poti<^,  faith  as  well  as  reason^  been  absorbed  or 
'superseded  1^  some  more  mastenng  pawion  or  emo- 
tion. Thb  passion  or  emotion,  according  to  those 
who  deny  her  attachment  to  Bothwell,  was  nmply 
terror, — the  blind  and  irrational  prostration  of  an  ab- 
ject spirit  before  the  cruel  force  of  cireumslancea  uid 
the  crafty  wickedness  of  men.  Hitherto,  according  to 
all  evidence,  she  had  shown  herself  on  all  occasions,  as 
on  all  subsequent  occasions  she  indisputably  showed 
herself,  the  moat  fearless,  the  most  keen-signted,  the 
most  ready-witted,  the  most  high-gifted  and  high- 
spirited  of  women ;  gallant  and  generous,  skilful  add 
practical,  never  to  be  cowed  by  fortune,  never  to  be  ca- 
joled by  craft ;  neither  more  unselfish  in  her  ends  nor 
more  unscrupulous  in  her  prat^ice  than  might  have 
been  expected  firom  her  traininB  and  her  creed.  But 
at  the  crooning  moment  of  trial  Uiere  are  those  who 
assert  their  belief  that  the  woman  who  on  her  way  to 
the  field  of  Corrichie  had  uttered  her  wish  to  be  a  man, 
that  she  might  know  all  the  hardship  and  all  the  ei\joy- 
ment  of  a  soldier's  life,  riding  forth  in  jack  and  knap- 
scull" — the  woman  who  long  aflerwaras  was  to  hold 
her  own  for  two  days  together  without  help  of  counsel 
against  all  the  arra;^  of  English  law  and  English  states- 
manship, armed  with  irrefragable  evidence  and  sup- 
ported by  the  resentment  of  a  nation — showed  bei^ 
self  equally  devoid  of  moral  and  of  physical  resolu- 
tion ;  too  senseless  to  realize  the  significance  and  too 
heartless  to  fhce  the  dan^  of  a  situation  from  which 
the  simplest  ezennse  of  reason,  principle,  or  courage 
must  have  rescued  the  most  unsuspicious  and  inexpe- 
rienced uf  honest  women  who  was  not  helplesslv  defi- 
cient in  self-reliance  and  self-r^pect  The  famous 
correspondence  produced  next  year  in  evidence  against 
her  at  the  conference  of  York  may  have  been,  as  her 


partisans  affirm,  so  crafUly  garbled  and  falsified  by  inter- 
polation, suppression,  perversion,  or  absolute  forgery  a* 
to  be  all  but  historically  worthless.  Its  acceptance  or 
its  resection  does  not  in  any  degrce  whatever  afieoL  for 
better  or  for  worse,  the  rationu  estimate  of  her  tuiar- 
aoter.  The  problem  presented  by  the  simple  existenoe 
of  the  facts  just  summed  up  remains  in  eithOT  ou» 
absolutely  the  same. 

That  the  coarse  and  imperious  nature  of  the  hardy 
and  able  ruffian  who  had  now  become  openly  her  mas- 
ter should  no  less  openly  have  shown  itself  even  in  the 
first  momeirts  of  their  inauspicious  union  is  what  any 
bystander  uf  common  'insight  must  inevitaUy  have 
foreseen.  Teais^  df^ection,  and  passionate  expressions', 
of  a  despair  "wishing  only  for  cFeath,"  bore  n^ul  and 
variable  witness  to  her  first  sense  of  a  heavier  yoke 
than  yet  had  galled  her  spirit  and  her  pride.  At  other 
times  her  afieotionate  gayely  wooU  nve  evidence  a» 
trustworthy  of  a  fearless  and  improvident  satis&otioB. 
They  rode  out  in  state  together,  and  if  he  kept  cap  in 
hand  as  a  subject  she  would  snatch  it  from  him  and 
clap  it  on  bis  head  again;  while  in  graver  things  she 
tooK  all  due  or  possible  care  to  gratify  his  ammtion, 
b^  the  insertion  of  a  clause  in  their  contract  of  mar- 
riage which  made  their  joint  signature  necessaiy  to  alt 
documents  of  state  issued  tmderthe  sIgn-manuaL  She 
dispatched  to  France  a  special  envoy|  the  bishop  of 
Dumblane,  with  instructions  setting  forth  at  length 
the  unparalleled  and  hitherto  ill-requited  services  and 
merits  of  Bothwell,  and  the  necessity  of  compliance 
at  once  Irith  his  passion  and  with  Uie  unaninums  oonn- 
sd  of  the  nation,— a  peonle  who  would  endure  the  nle 
of  no  foreign  oonsort,  and  whom  none  of  t  heir  own  coun- 
trymen were  so  competent  to  control,  alike  by  wisdom 
and  by  valur,  as  the  incomparable  su^ect  of  her  choice. 
These  personal  merits  and  this  political  necessity  wa« 
the  onrc  pleas  advanced  in jtk  letter  to  her  ambassador 
in  England.  But  that  neither  plea  would  avail  her 
for  a  moment  in  Scotland  she  bad  ominous  evidence 
on  the  thirteenth  day  afler  her  niarria^,  when  no  re- 
sponse was  made  to  the  usual  form  of  proclamation  for 
a  nud  or  lev:^  of  forces  under  pretext  of  a  campaign 
against  the  rievers  of  the  border.  On  the  6th  or  7th 
of  June  Maiy  and  Bothwell  took  reftige  in  Borthwick 
Castle,  twelve  miles  from  the  capital,  where  the  for^ 
ress  was  in  the  keeping  of  an  adherent  whom  the 
diplomacy  of  Sir  James  Melville  had  succeeded  in 
detaching  frum  bis  allegiance  to  BothwelL  The  fugi- 
tives were  pursued  and  beleaguered  by  the  t»A  of 
Morton  and  Lord  Hume,  who  declared  their  purpose 
to  rescue  the  queen  from  the  thraldom  of  her  husmnd. 
He  escaped,  leaving  her  free  to  follow  htm  or  to  join 
the  party  of  her  professed  deliverers.  ^  But  whatever 
cause  she  might  have  found  since  marriage  to  complain 
of  bis  rigorous  custody  and  domineering  brutality  wa» 
insufficient  to  break  the  ties  by  which  he  held  her. 
Alone,  in  the  dis^ise  of  a  page,  she  slipped  out  of 
the  oasUe  at  midnight,  and  rode  off  to  meet-him  at  a 
tower  two  miles  distant,  whence  they  fled  toirather  to 
Dnnhar.  The  confederate  lords  on  ent^ing  hidinbuigb 
were  welcomed  the  citizens,  and  after  three  houra' 
persuasion  Lethington,  who  had  now  joined  them, 
prevailed  on  the  captain  of  the  castle  to  deliver  it  also 
into  their  hands.  Proclamations  were  issued  in  which 
the  crime  of  Bothwell  was  denounced,  and  the  disgrace- 
of  the  country,  the  thraldom  of  the  queen,  and  the  mor- 
tal peril  of  her  infant  son  were  set  forth  as  reasons  for 
summoning  ^1  the  lieges  of  the  chief  cities  of  Sootiand 
bo  rise  in  arms  on  three  hoturs'  notice  and  join  the 
forces  assembled  against  the  one  common  enemy. 
News  of  his  approach  reached  them  on  the  night  of 
June  14,  and  they  mardied  before  dawn  with  2200 
men  to  meet  him  near  Musselborgh.  Mary  mean* 
while  had  passed  from  Dunbar  uTHaddington,  and 
thence  to  Seton,  where  1600  men  rallied  to  herside.  On 
the  t5th  of  June,  one  month  from  their  marriage  dav, 
the  queen  and  Bothwell,  at  the  head  of  a  force  of  funy 
eqiuU  numbers  but  vi«bly  inferior  disdpUae,  mat  tAft 
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aimy  of  the  oonfederates  at  Carberry  Hill,  some  six 
miles  from  Edinburgh.  Du  Gruc,  the  French  ambas- 
judor,  obtained  permisnon  through  the  iofluenoe  of 
MaiUand  to  oodtoj  to  the  queen  the  terms  proposed 
by  their  leaders, — that  she  and  Bothwell  should  part, 
•or  that  he  should  meet  in  tingle  combat  a  champion 
«hosen  from  among  thdr  nomber.  Bothwell  offered 
to  meet  any  man  of  soffident  quality^  MaryVould 
not  assent  As  the  afternoon  wore  on  their  foroe  began 
to  melt  away  by  desertion  and  to  break  up  for  lack  of 
iUfldpline.  A^un  the  trial  by  single  oombat  was  pro- 
pOBM^  and  thnoe  the  propom  fell  through,  owing  to 
objections  on  this  ude  or  on  that.  At  last  it  was  (wreed 
that  the  queen  should  yield  hersdf  prisoner,  and  Both- 
well  be  allowed  to  retire  in  safety  to  Dunbar  with  the 
few  followers  who  remained  to  him.  Mary  took  leave 
of  her  first  and  last  master  with  passionate  anguish 
and  many  parting  kisses ;  but  in  face  of  his  ene- 
mi^  and  in  hearing  of  theories  which  burst  from  the 
ranks,  demanding  her  death  by  fin  u  a  unideress  and 
faariot,  the  whd«  heroic  and  pasriouate  8|»iit  of  the 
woman  represented  by  her  admirers  as  a  roiritless  im- 
bedle  flamed  out  in  responnve  tlireate  to  have  all  the 
men  hanged  and  crucified,  in  whoso  wm&  she  now 
stood  helpless  and  alone.  She  grasped  the  hand  of 
Lord  lindsay  as  he  rode  beadc  ner,  and  swore,  "by 
this  hand  "  she  would  "  have  his  head  for  this."  In 
l^nburgb  i^e  was  received  by  a  yelling  mob,  which 
flaunted  oefore  her  at  each  turn  a  banner  representing 
the  corpse  of  Damley  with  her  child  beside  it  invoking 
on  his  knees  the  retribution  of  Divine  justioe.  From 
the  violenoe  of  a  muldtude  in  which  women  of  the 
wwst  dam  were  more  fnriona  than  the  men  she  was 
sheltered  in  the  house  of  the  provost,  where  she  re- 
peatedly showed  herself  at  uie  window,  appealing 
aloud  with  dishevelled  hair  and  dress  to  the  men^ 
whidh  no  man  could  look  upon  her  and  refuse.  At  nine 
in  the  evening  she  was  removed  to  Holyrood,  and  thenoe 
to  the  port  of  Leith,  where  she  embarked  under  guard, 
with  her  attendants,  for  the  island  caslle  of  LochleTen. 
On  the  20th  a  silver  casket  containing  letters  and 
French  verses,  miscalled  sonil'ets,  in  the  handwriting 
of  the  queen,  was  taken  from  the  person  of  a  servant 
who  had  been  sent  by  Bothwell  to  bring  it  from  Edin- 
burgh to  Dunbar.  £ven  in  the  existing  versonsof  the 
lettara.  tnuislated  from  the  lost  originata  and  retrans- 
lated from  this  translation  of  a  text  which  was  prob- 
ably destroyed  in  1G03  by  order  of  King  James  on  his 
acoessii>n  to  the  English  uirone, — even  in  these  possibly 
disfigured  versions,  the  fieiy  pathos  of  passion,  the 
fierce  and  piteous  flnotuarions  of  spirit  between  love 
and  hate,  hope  and  rage  and  jealousy,  have  an  elo- 
qij;enoe  apparently  beyond  the  imitation  or  invention  of 
art.  Three  days  aner  this  discovery  Lord  Lindsay,  Lord 
Buthven,  and  Sir  Robert  Melville  were  despatched  to 
LochlcveUj  there  to  obttun  the  queen's  signature  to  an 
act  of  abdication  in  favor  of  her  son,  and  another  ap- 
pointing Murray  regent  during  his  mmority.  She 
sanmitted,  and  a  oommission  ca  re^noy  was  estab- 
bhed  UU  the  return  from  France  of  Murra;^,  who,  on 
the  15th  of  Angost,  arrived  it  Ijodileven  with  Morton 
and  Athole.  According  to  his  own  account,  the  expos- 
tolations  as  to  her  past  conduct  which  preceded  his 
admonitums  for  th4  f\itnre  were  received  with  tears, 
oonfesnons,  and  attempts  at  extenuation  or  excuse: 
but  when  they  parted  next  day  on  good  terms  she  had 
regained  her  usual  spirits.  Nor  from  that  day  forward 
had  the;^  reason  to  sink  agun,  in  spite  of  the  close 
keeping  in  which  she  was  held,  with  the  daughters  of 
the  house  for  bedfellows.  Their  mother  and  the 
regedt's,  her  father's  former  mistress,  was  herself  not 
impervions  to  her  prisoner's  Hfelcmg  power  of  seduc- 
tion and  suhjugatioD.  Her  son  Cfeorge  Douglas  fell 
inevitably  under  the  charm.  A  rumor  transmitted  to 
England  went  so  far  as  to  assert  that  she  had  proposed 
him  to  their  common  half-brother  Murray  as  a  fourth 
husband  for  herself ;  a  later  tradition  represented  her 
AS  the  mother  of  o  ciiild  by  him.  A  third  report,  at 


least  as  improbable  as  either,  asserted  that  a  daughter 
of  Maiyand  Bothwell,  bom  about  this  time,  Hved  to 
be  a  nun  in  France.  It  is  certain  that  the  necessary 
removal  of  George  J)ouglas  from  Lochleven  enabled 
him  to  devise  a  method  of  escape  for  the  prisoner  on 
March  25,  1568,  which  was  frustrated  by  iktoction  of 
her  white  han^  under  the  dii^fuise  m  a  laundress. 
But  a  younger  member  of  the  household,  Willie 
Douglas,  aged  eighteen,  whose  devotion  was  afterwards 
remembered  and  his  safety  cared  for  by  Mair  at  a 
time  of  utmost  risk  and  perplexity  to  herself,  soo* 
oeeded  on  May  2d  in  assisting  her  to  escape  by  a 
postern  nte  to  the  lake-side,  and  thence  in  a  boat  to 
the  mainland,  wherp  George  Douglas,  Lord  Seton,  and 
others  were  awaiting  her.  Thenoe  they  rode  to  Scton's 
castle  of  Niddry,  and  next  day  to  Hamilton  Palace, 
round  which  an  army  of  6000  men  was  soon  assembled, 
and  whither  the  new  French  ambassador  to  Scotland 
hastened  to  pay  his  duty.  The  queen's  lUxlioation  was 
revoked,  meescngen  were  dispatdied  to  the  Enj^ish 
and  Fnmch  coiuts,  and  word  was  sent  to  Mnmy  at 
Glasgow  that  he  must  resign  the  regency,  and  should 
be  pardoned  in  common  with  all  offenders  against  the 

aueen.  But  on  the  day  when  Mary  arrived  at  Ham- 
ton  Murray  had  summoned  to  Glasgow  the  feudaUnies 
of  the  crown^  to  take  arms  against  the  insurgent  ene- 
mies of  the  infant  king.  Elizabeth  sent  conditional 
offers  of  help  to  her  kinswoman,  provided  she  would 
accept  of  English  intervention  and  abstain  from  seek- 
ing foreign  assistance ;  but  the  messenger  came  too 
late.  Alaiy's  followers  had  failed  to  retake  Dunbar 
Castle  from  the  regent,  and  made  for  Dumbarton 
instead,  marehing  two  miles  south  of  Glasgow,  by  the 
^age  of  Langside.  Ilore  Murray,  with  4500  men, 
under  leaders  of  high  distinction,  met  the  6000  of  the 
queen's  army,  whose  ablest  man,  Herries,  was  as  much 
di^mited  by  Mary  as  by  every  one  else,  while  the 
Hamiltons  oould  only  be  trusted  to  think  of  th«r  own 
interests,  and  were  suspected  of  treasonable  dcngns  on 
fdl  who  stood  between  their  house  and  the  monarchy. 
On  the  13th  of  May  the  batUe\>r  skirmish  of  Laogside 
determined  the  result  of  the  campaign  in  three  quar- 
ters of  an  hour.  Kirkaldy  of  Grange,  who  commanded 
the  regent^s  cavalry,  seized  and  kept  the  place  of  van- 
tage from  tJie  beginning,  and  at  the  first  sign  of  waver 
ing  on  the  other  side  shattered  at  a  single  change  the 
forces  of  the  queen,  with  the  loss  of  one  man  to  three 
hundrei  Marvfledsixty milesfromlJiefieldof herlast 
battie  before  she  halted  at  Sanquhar,  and  for  three 
dcys  of  flight,  according,  to  her  own  aooount.  had 
to  sleep  on  the  hard  ground,  live  on  oatmeal  and  sour 
milk,  and  fare  at  night  like  the  owls,  in  hunger,  oold, 
and  fear.  On  the  third  day  from  the  rout  of  Langside 
she  erased  the  Solway,  and  landed  at  Workington  in 
Cumberland,  May  16,  1568.  On  the  20th  Lord  Scrope 
and  Sir  fVands  Knollys  were  sent  from  court  to  carry 
messages  and  letters  of  comfort  from  Elizabeth  to 
Marv  at  Gajiiisle.  On  June  11th  Knollys  wrote  to 
Cecil  at  ouoe  the  best  description  and  the  noblest 
pancgyrio  extant  ot  the  queen  of  Scot8,-;-cnlarging, 
with  a  brave  man's  sympathy,  on  her  indifference  to 
form  and  ceremonv,  her  daring  grace  and  openness  of 
manner,  her  frank  display  of  a  great  desire  to  be 
aveng^  of  her  enemies,  her  readiness  to  expose  her- 
self to  all  perils  in  hope  of  victory,  her  delight  to  hear 
of  hardihood  and  courage,  commending  fay  name  all 
her  enemies  of  approved  valor^  sparing  no  cowardice 
in  her  friends,  but  above  all  things  athirst  for  victoiy 
by  any  means  at  any  price,  so  that  for  its  sake  pain  and 
peril  seemed  pleasant  to  her,  and  wealth  and  au  things, 
if  compaied  wiUi  it,  contemptible  and  vile.  What  was 
to  be  done  widi  such  a  ninoess,  whether  she  were  to 
be  nourished  in  one's  Bosom,  above  all  whether  it 
could  be  advisable  or  safe  to  trv  any  diplomatic  tricks 
upon  such  a  lady,  Knollys  leit  for  the  minister  to 
judge.  It  is  remarkable  that  he  should  not  have  dis- 
covered in  her  the  qualities  so  obvious  to  modem 
champions  of  her  characteri-^anness,  gullibility,  in- 
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curable  inaooenoe  and  inviiuaUe  i^onmce  of  evU, 
iDoapacity  to  suspect  or  resent  anything,  readinesa  to 
believe  and  foi^ive  all  things.  On  the  15tb  of  July, 
after  various  dola^  interposed  her  reluctance  to 
leave  the  neighborhood  ot  the  border,  where  on  her 
arrival  she  had  received  tho  welcome  and  the  homage 
of  the  leading  Catholic  houses  of  NorthumberlaQd  and 
Cumberland,  she  was  removed  to  Bolton  Castle  in 
North  Yorkshire.  -During  her  residence  here  a  oon- 
ferenoe  was  held  at  York  between  her  own  and  Eliza- 
beth's commissioners  and  those  appointed  to  represent 
her  son  as  king  of  Scots.  These  latter,  of  whom 
Murrav  himself  was  the  chief,  privately  laid  before  the 
ftDglish  coDuniBsionexs  the  contents  (tf  famous 
oasKct  On  the  24th  of  October  tho  place  of  the  con- 
ference was  shifted  from  York  to  London,  where  the 
inqui^  was  to  be  hold  before  Queen  Elizabeth  in 
oouDcii  Maiy  was  already  aware  that  the  chief  of 
tlie  English  ooramissioneis,  the  duke  of  Norfolk,  was 
secretly  an  aspirant  to  the  peril  of  her  hand ;  and  on 
October  2l8t  she  gave  the  first  sign  of  assent  to  the 
suggestion  of  a  divorce  from  Bothwell.  On  the  26th 
of  October  the  chBige  of  complicity  in  the  murder  of 
Damley  was  distinouy  bronght  forward  against  h«  in 
spite  of  Norfolk's  reluctance  and  Murray's  previous 
heffltation.  Elizabeth,  by  the  mouth  of  her  chief 
jnstioe,  formally  rebuked  the  audacity  of  the  subjects 
who  dnnt  bring  such  a  charge  agaust  tiieir  Bovereign, 
and  challenged  them,  to  advance  their  inoo&.  They 
complied  by  the  production  of  an  indiotnumt  under  five 
heaoB,  Bupi)ortod  by  the  neoe^azy  evidenoe  of  doca- 
ments.  The  numlrar  of  English  oommiisionen  ma 
increased,  and  they  were  bound  to  pTeserve  secrecy  as 
to  the  matters  revealed.    Further  evidence  was  sup- 

EHed  by  Thomas  Crawford,  a  retainer  of  the  house  of 
onnoz,  tallying  BO  exactly  with  the  text  of  the  casket 
letters  as  to  nave  been  cited  in  proof  that  the  latter 
must  needs  be  a  forgery.  Elizabeth,  on  the  close  of  the 
evidence,  invited  Marjr  to  reply  to  the  proo&  alle^ 
before  she  could  be  admitted  to  her  presence ;  but  Mary 
simply  desired  her  commissioners  to  withdraw  from  the 
oonference.  She  declined  with  scorn  the  propoeal 
made  1^  Elisabeth  through  KnoUys,  tJiKt  she  shoold 
ugn  a  seeond  abdication  in  &vor  of  her  son.  On 
January  10,  1569,  the  judgment  g^ven  at  the  con- 
ference acquitted  Murray  and  his  adherenta  of  rebel- 
lion, while  affirming  that  nothing  had  been  proved 
Uj^ainst  Mary,— ^  vfflrdict  accepted^  Murray  as  equiv- 
uent  to  a  practical  recognition  of  his  office  as  regent 
for  the  infant  king.  This  position  he  was  nob  long 
to  hold ;  and  the  fierce  exultation  of  Mary  at  the 
news  of  his  murder  gave  to  those  who  believed  in  her 
complicity  with  the  murderer,  on  whom  a  pension  was 
b»tDwed  by  her  unblushing  gratitude,  &eiui  reason  to 
fear,  if  her  liberty  of  oonespondenoe  and  intrigue  were 
not  res^ned,  the  likelihood  of  a  nmilar  fate  lor  Eliz- 
abeth. On- January  26.  1569,  she  had  been  removed 
finnn  Bolton  Castle  to  Tatburjr  in  Staflfordshire,  whero 
proposalfl  were  convoyed  to  her,  at  the  instigation  of 
Leicester,  for  a  marriage  with  the  duke  of  Norfolk,  to 
which  she  gave  a  gradously  conditional  assent ;  but  the 
discovery  of  these  proposals  consigned  Norfolk  to  the 
Tower,  and  on  the  outbreak  of  an  insurrection  in  the 
north  Mary,  by  Lord  Hunsdon's  advice,  was  again 
removed  to  Coventry,  when  a  body  of  her  intending 
deliverers  was  mthin  a  dav's  ride  of  Tutbury.  On  the 
23dof  January  following  Murray  was  assassinated;  and 
a  second  northern  insunedion  was  crashed  in  a  single 
tHiBirp  fight  by  Lord  Hunsdon.  In  October  Ce<nl  had 
an  interview  with  Mary  at  Chatsworth,  when  the  con- 
ditions of  her  possible  restoration  to  the  throne  in  com- 
pliance with  ^nch  demands  were  debated  at  length. 
The  queen  of  ScotSj  with  dauntless  diraity,  refused  to 
yicld^  the  castles  of  Edinburgh  and  Dumbarton  into 
English  keeping,  or  to  deliver  up  her  fugitive  English 
partisans  then  m  Scotland;  upon  other  points  they 
came  to  terms,  and  the  articles  were  mgned  October  16. 
On  the  same  day  Maiy  wrote  to  SUzaoeth,  requesting 
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with  graceful  eamestiiess  the  &yor  of  an  interne v 
which  might  reassure  her  against  ttie  suggestion  that 
this  treaty  was  a  mere  jnetenoe.  On  November  28  she- 
was  removed  to  Sheffield  Casde,  where  she  remained 
for  the  next  fourteen  };ear8  in  diar^  of  the  eari  of 
Shrewsbury.  The  detection  of  a  plotjui  which  Norfolk 
was  implicated,  for  the  invasion  of  England  by  Spain 
on  behalf  of  Mary,  who  was  then  to  take  him  as  the 
fourth  and  most  contemptible  of  her  husbands,  made 
necessary  the  reduction  of  her  household  and  thfr 
stricter  confinement  of  her  perSon.  On  May  28, 1572, 
a  demand  from  both  houses  of  parliament  for  her  exe- 
cution as  well  as  Norfolk's  was  generously  rqeoted  by 
Elizabeth ;  but  aAer  the  punishment  of  Uu  traitonnv 
pretendor  to  her  hand,  on  whom  she  had  Uvidied  oiany 
eloquent  letters  of  affectionate  protestation,  she  fell  into 
"a  passion  of  sickness"  which  convinced 'her  honest 
keeper  of  her  genuine  grief  for  the  dacid  cutiff.  A 
treaty  prqjccted  on  the  news  of  the  massacre  of  St.  Bar- 
tholomew, by  which  Mary  should  be  sent  bad^  to  Soot- 
land  for  immediate  execution,  was  broken  off  by  the 
death  of  the  earl  of  Mar,  who  had  succeeded  Lannox 
as  regent;  nor  was  it  found  possible  to  come  to  accept- 
able terms  on  a  like  understanding  with  his  suceesBor 
Morton,  who  in  1 577  sent  a  proposal  to  Mary  for  her  res- 
toration, which  she  decline,  in  stupidon  of  a  plot  laid 
to  entrap  her  by  the  polioy  en  Sir  EranoisJIValainKhaiBT 
the  most  unscnipulously  patriotic  of  her  Enriisn  ene- 
mies, who  four  ^ears  afterwards  sent  word  to  oootiand 
that  the  execution  of  Morton,  so  lon;^  the  ally  of  Eng- 
land, would  be  answered  by  the  execution  of  Auiy.  But 
on  that  occasion  Elizabeth  again  refused  her  assent  either 
to  the  trial  of  Maiy  or  to  her  transference  from  Shef- 
field to  the  Tower.  In  1581  Maiy  accepted  the  advioe 
of  Catherine  de'Medici  and  Heniy  III.  that  she  should 
allow  her  son's  titie  to  reign  as  king  of  Scotiand  con- 
jointly with  herself  when  released  and  restored  to  a 
share  of  the  throne'.  This  plan  was  but  part  of  a  scheme 
induding  the  invasion  of  England  by  her  kinsman  the 
doke  of  (xnise,  w^o  was  to  land  in  the  north  uid  raise  a 
Soottish  anny  to  place  the  rdeascd  prisoner  of  Shdidd 
beside  her  acm  on  the  throne  of  Ehiabeth.  After  the 
overthrow  of  the  Sootti^  aocom^ces  in  this  notable 
proiect,  Mary  poured  forth  upon  Elizabeth  a  torrent  of 
patnetio  and  eloquent  reproach  for  the  many  wrongs  she 
nad  suffered  at  the  hands  of  her  hostess,  and  pledged 
her  honor  to  the  assurance'  that  she  now  aspired  to  no 
kingdom  but  that  of  heaven.  In  the  spring  of  1583  slie 
retained  enough  of  this  saintly  resignation  to  ask  for 
nothing  but  liberty,  without  a  share  in  the  government 
of  Sootland ;  but  Lord  Bur^hley  not  unreasonably  pre- 
ferred, if  feasible,  to  reconcile  the  alliance  of  her  acm 
with  tne  detention  of  his  mother.  In  1584  the  long-suf- 
fering wri  of  Shrewsbury  was  relieved  of  his  fourtecB 
veaw  diarge  through  the  invohmtaiy  good  offices  of 
nis  mfe,  whose  daughter  her  first  husband  had  max- 
ried  a  brother  of  Dajnlcy :  and  their  orphan  child  Ara- 
bella, bom  in  England,  of  royal  descent  on  the  tathw's 
side,  was  now^  in  the  hopeful  view  of  her  grandipother| 
a  more  plausible  daiuiant  than  the  king  or  queen  of 
Scots  to  the  inheritance  of  the  English  throne.  In  De- 
cember, 1583,  Maiy  had  laid  before  the  French  ambas- 
sador her  first  complaint  of  the  slandNs  spread  by  Lady 
Shrewsbury  and  her  sons,  who  were  ultimate^  com- 
pelled to  confess  the'falsehood  of  their  imputations  on 
the  queen  of  Scots  and  her  keeper.  It  was  probably  at 
the  time  when  a  desire  for  revenge  on  her  oaaminiatresB 
made  her  think  the  oppcortunity  good  and  safe  for  dm- 
charge  of  such  a  two-edged  dart  at  the  countssa  and  the 
q  ueen  that  Mary  wrote,  but  abstained  from  despatching, 
the  famous  and  terrible  tetter  in  which,  with  many 
gracious  excuses  and  professions  of  r^;ret  and  attach- 
ment, she  tranranits  to  Elizabeth  a  full  and  ^vid  report 
of  the  hideous  gossip  retailed  by  Bess  of  Hardwick 
regarding  her  character  and  person  at  a  time  when  the 
reporter  of  these  abominations  was  on  friendly  terms 
with  her  huslund's  royal  charge.  In  the  autumn  of 
]  584  she  was  removed  to  Wingfi^  Manor  unda  oharge 
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,  of  Sir  Ralph  Sadler  and  John  Somera,  who  aocompanied 
licr  also  on  her  next  removal  to  Tutbury  in  January 
1 585.  A  letter  received  by  her  in  that  cold,  dark,  and 
unhealthjr  castle,  of  which  fiileen  yeaia  before  she  had 
mode  painful  and  malodorotu  ezporiemce,  assured  her 
that  her  son  would  adEnoffie^SO  lier  only  as  queen- 
moihor,  ai^  provoked  at  once  the  threat  of  a  parent's 
oozw  and  an  ap|^caUon  to  EUiabeth  for  sympathy, 
[n  April,  1585,  Sir  Amy  as  Paulet  was  appointed  to  the 
jffioe  of  vhioh  Sadler,  aocuaed  of  carefeas  indulgence, 
had  requested  to  be  relieved;  «id  on  Chiistmas  Eve 
she  was  nunoved  from  the  hateful  sheltw  of  Tutbui7 
to  the  oasUe  of  Chartley  in  the  same  county.  Her 
correspondence  in  cipher  from  thence  with  her  Knglish 
agents  abroad,  intercepted  by  Walaingham  and  deoi- 
pnered  by  his  secretary,  gave  eager  encouragement  to 
the  design  for  a  Spaoish  invasion  of  England  under  the 
piince  m  Parma, — an  enterprise  in  which  she  would  do 
her  utmost  to  ouike  her  son  take  part,  and  in  case  of 
hia  refusal  would  induce  the  Cathohc  noUfls  of  Sootland 
to  betny  him  into  Uie  hands  of  Philip,  fVtnn  whose  tu- 
telage he  should  be  released  only  o#  her  demand,  or  if 
after  her  death  he  should  wish  to  return,  nor  then 
unless  ho  had  become  a  Gatholia  But  even  these  pa- 
triotio  and  maternal  schemes  to  oonugn  her  child  and 
rtsconngn  the  kingdom  to  keeping  of  the  Ijoquisi- 
tion,  incarnate  in  the  widower  of  Mary  Tudor,  were 
superseded  by  the  attraction  of  a  oonspiramr  af^nst  the 
throne  and  life  of  Elizabeth.  Anthony  Babmgton,  in 
his  boyhood  a  ward  of  Shrewsbury,  resident  in  the 
household  at  Sheffield  Castle,  and  thus  subjected  to  the 
charm  before  which  so  many  victims  had  aueady  fallen, 
was  now  indooed  to  luidertake  th«  deUveranoe  of  the 
queen  of  Soota  by  the  murder  of  the  gueen  of  Eng- 
land. It  is  miuntuned  by  Uiose  admirers  of  Mary 
who  assume  her  to  have  been  an  almost  absolute 
imbecile,  gifled  with  the  power  of  imposing  herself 
on  the  world  as  a  woman  of  unsurpassed  ability, 
that,  while  cognizant  of  the  plot  for  her  delivMance  by 
English  ^rebels  and  an  invading  aimy  of  foreign  aux- 
iliaries, she  mif^ht  have  been  mnooently  unconscious 
that  this  conspiracy  involved  the  simultaneous  assas- 
sination of  Elizabeth.  .  In  the  conduct  and  detection 
of  her  correB)K>adenoe  with  Babington,  traitor  was 
played  off  aiB;ainst  traitor,  and  spies  were  utihzed  agauast 
twsssing,  with  as  little  semple  aa  oonld  be  required  at 
expected  in  the  diplomaoy  of  the  tame.  As  in  the  case 
of  the  casket  letters,  it  is  alleged  that  forgeiy  was  em- 
ployed to  interpolate  sufficient  evidence  of  Marv's 
oomplicity  in  a  design  of  which  it  is  thought  crediole 
that  she  was  kept  in  ignorance  bv  the,^itor8  and 
murderers  who  had  eDrolled  themselves  in  her  service, 
— that  one  who  pensioned  the  actual  murderer  of 
Mumr  and  a  would-be  murderer  of  EHzabeth  was 
incapaole  of  approving  what  her  keen  and  practiced 
int^igenoe  was  too  blunt  and  torpid  to  anticipate  as 
inevitable  and  inseparable&omthe  general  design.  In 
Angnst  the  oonspuratots  were  netted,  and  Mary  was 
arreoted  at  the  of  Tizall  Pai^,  whither  Paulet  had 
taken  her  under  pretence  of  a  hunting  party-  At  Tix- 
all  she  was  detained  till  her  Papers  at  Chartley  had 
under^ue  thorough  r^warch.  ^Hiat  she  was  at  length 
taken  in  her  own  toUs  even  such  a  dullard  as  her  ad- 
mirers depict  her  oould  not  have  failed  to  understand ; 
that  she  was  no  such  dastard  as  to  desire  or  deserve 
such  defenders  the  \rhole  brief  oourse  of  her  remaining 
life  bore  consistent  and  irrefragable  witness.  Her  first 
thought  on  her  return  to  Chartley  was  one  of  loyal 
gratitude  and  womanly  eympathy.  She  cheered  the 
wife  of  her  English  secretary,  now  under  arrest,  with 
promises  to  answer  for  her  husband  to  all  accusations 
brought  against  him^  took  her  new-bom  child  from  the 
mother's  arms,  and  in  default  of  clergy  baptised  it,  to 
l^nlet's  Puritanic  honor,  with  her  own  hands  hy  her 
own  name.  The  next  or  t3ie  twin-bom  impulse  m  her 
indomitable  nature  was,  as  usoal  in  all  times  of  danger, 
one  of  pasffonate  and  high-spirited  defiance,  on  dis- 
ooraingUicanzunof  her  papers.  A  fortnii^t  aflw- 


wards  her  keys  and  her  money  wer^  confiscated,  while 
she,  bedridden  and  unable  to  move  her  hand,  oould 
only  ply  the  terrible  weapon  of  her  bitter  and  fieiy 
tongua  Iler  Becretarica  were  examined  in  London, 
ana  one  of  them  gave  evidence  that  she  bad  first  heara 
of  the  conspiracy  b;^  letter  from  Babineton,  of  whose 
deuni  against  the  life  of  Elizabeth  she  thought  it  boat 
to  take  no  notice  in  her  reply,  though  she  did  not  hold 
herself  bound  to  reveal  it.  On  the  25th  of  September 
she  was  removed  to  the  strong  castle  of  Fothenngqr  in 
Northunptonshire.  On  the  6th  of  October  she  waa 
desired  by  letter  from  ElizabeU)  t'j  answer  the  charges 
brought  against  her  before  certain  of  the  chief  Engush 
nobles  appointed  to  sit  in  commission  on  the  cause.  la 
spite  of  ner  first  refusal  to  submit,  she  'was  induced  by 
the  arguments  ef^he  vice-chamberlain.  Sir  Christopher 
Ilatton,  to  appear  before  this  tribunal  on  condition 
that  her  protest  should  be  registoed  against  the  legality 
of  its  junsdictioD  ova  a  sovereign,  the  next  heir  of  the 
English  crown. 

On  the  14th  and  IStli  of  October.  1586,  the  trial  wsa 
hdd  in  the  halTof  Fotherin|;ay  CasUe.  Alone;  ' '  wiUi- 
out  one  counsellor  on  her  side  among  so  many,"  Mary 
ccmducted  the  wholo  of  her  own  defence  with  courage 
incomparable  and  unsurpassable  ability.  Pathos  and 
indignation,  8ubtlctj[  and  simplicity,  personal  appeal 
and  pohtical  reasoning,  were  the  utemate  weapons 
with  which  she  fought  against  all  odds  of  evidmce  or 
inference,  and  disputed  step  by  step  every  mok  of 
debatable  ground.  She  repeatedly  insisted  on  the  pro- 
duction ofproof  in  her  own  handwriting  as  to  her  com- 
plicity with  the  project  of  the  assassins  who  had  expi- 
ated their  crime  on  the  20th  and  2lBt  of  tAe  month 
preceding.  When  the  charge  was  shifted  to  the  quee* . 
lion  of  her  intrigues  with  opsin,  E^e  took  her  stand 
resolutely  on  her  right  to  convey  whatever  right  she 
poesesaed,  though  now  no  kingdom  waa  left  ner  for 
disposal,  to  whomsoever  she  might  chooae.  One  ringle 
slip  she  made  in  the  whole  course  of  her  defenoe ;  but 
none  could  have  been  more  unluckily  charaoteriatio  and 
significant.  When  Burghle;)^  brought  against  her  the 
unanswerable  charge  of  having  at  that  moment  in  her 
smioe,  and  in  receipt  of  an  annual  penmon.  the  insU- 

Stor  of  a  previous  attempt  on  the  life  of  Elizabeth, 
a  had  the  unwary  audacity  to  dte  in  her  Justification 
the  pensions  allowed  b?  Elisabeth  to  her  adversariee  in 
Scotland,  and  especially  to  her  son.  It  is  remarkable 
that  jutfb  two  months  lat^,  in  a  conversation  with  her 
keepers,  she  agun  made  use  of  the  same  extraordinary 
argument  in  reply  to  the  same  inevitable  imputation,  and 
would  not  be  brought  to  admit  that  the  two  cases  w^ 
other  than  parallel.  But  except  for  this  single  instaiice 
of  oversight  or  perveruty,  her  defenoe  was  throughout 
a  masterpiece  of  indomitable  ingenuit:^,  of  delicate  and 
steadfast  courage,  of  womanly  dignity  and  genius. 
Finally  she  demanded,  as  she  had  demanded  before,  a 
trial  either  before  the  estates  of  the  realm  lawfully  as- 
sembled, or  else  before  the  queen  in  council.  So 
dosed  the  second  d^r  of  the  trial ;  and  before  the  next 
day's  woik  oould  begin  a  note  of  two  or  three  lyieB 
haatilywritten  at  midnight  informed  the  commisdonOTS 
that  Elizabeth  had- suddenly  determined  to  adjourn 
the  expected  judgment  and  transfer  the  place  of  it  to 
the  star-chamber.  Hwe,  on  the  25th  of  October,  the 
commissioneTB  again  met;  and  one  of  them  alone. 
Lord  Zouch,  dissented  from  the  verdict  by  which  Mary 
was  found  guilty  of  having,- since  the  1st  of  June  pre- 
ceding, oompawMl  and  ima^ned  divers  matters  tending 
to  the  destraction  of  Elizabeth.  This  verdict  was  con- 
veyed to  her,  about  three  weeks  later,  by  Lord  Buck- 
hurst  and  Robert  Beale^  derk  of  the  privy  council. 
At  the  intimation  that  her  life  was  an  impediment  to 
the  security  of  the  received  religion^  "  she  seemed  with 
a  certdun  unwonted  alacrity  to  tnomph',  giving  Ood 
thanks,  and  rcgoicing  in  her  heart  that  she  was  held  to 
be  an  instrument ' '  tor  the  restoraUon  of  her  own  fiuth. 
This  note  of  exultatitin  as  in  martjrrdom  was  main- 
tained wiUi  onflinohing  ooorage  to  the  last   She  wrote 
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to  Elizabeth  and  the  dake  of  Ouibo  two  lettcn  of 
almost  matchlesa  eloquence  and  pathos,  admirable 
especiaUy  for  their  loyal  and  grateful  remembrance  of 
all  her  faithful  senraDts.  Between  the  date  of  these 
letters  and  the  day  of  her  execution  wellnigh  three 
months  of  su^ense  elapsed.  Elizabeth,  fearless  almost 
to  a  fault  in  faoe  of  ph^cal  danger,  constant  in  her 
confidence  evcu  after  discovery  or  her  narrow  escape 
from  the  poisoned  bullets  of  nouschold  conspirators, 
was  coward^  eren  to  a  crime  in  faoe  of  subtler  and 
more  oonfphoatcd  peril.  She  rcnected  mth  restdute 
dh^iity  the  interoesnon  of  French  envoys  for  the  life 
of  the  qneen-dowager  of  France ;  she  allowed  the  sen- 
tcnce  of  death  to  be  proclaimed,  an<J  welcomed  with 
boiiSrea  and  bell-rinsing  throughout  the  length  of 
Kngland ;  she  yielded  a  respite  of  twelVe  days  to  the 
lilcading  of  the  French  ambaa^idor,  and  had  a  charge 
trumped  up  a^unst  him  of  participation  in  a  conspiracy 
against  her  life;  at  length,  on  Uie  1st  of  Febrnaiy, 
1587,  she  ngned  the  deaui-wammt,  and  then  made  her 
secretaries  write  word  to  Faulet  of  her  displeasure 
that  in  all  this  dme  he  should  not  of  himself  have 
found  out  some  way  to  shorten  the  life  of  his  prisoner, 
as  in  duty  bound  by  his  oath,  and  thus  relieve  her 
nngularly  tender  conscience  from  the  guilt  of  blood- 
shed. Paulet,  with  loyal  and  regretful  indignation, 
declined  the  disgrace  proposed  to  nim  in  a  suggestion 
*'  to  shed  blood  without  law  or  warrant ' ' ;  and  on  the 
7th  of  February  the  earls  of  Shrewsbury  and  Rent 
arrived  at  Fothcringay  with  the  oonunismon  of  the 
caundl  f<;r  execution  of  the  sentence  given  against  his 
prisoner.  Manr  received  the  announcement  with  ma- 
jestio  tnmqnillibr,  expreaung  in  dignified  terms  her 
readiness  to  die^  Iier  consciousness  that  she  was  a  mar- 
tyr for  her  religion,  and  her  total  ignorance  of  any 
conspiracy  against  the  life  of  Elizabeth.  At  night  she 
took  a  graoeiul  and  affectionate  leave  of  hnattendants, 
distributed  amon;^  them  her  moncv  and  jewels,  wrote 
out  in  full  the  vanous  legadcs  to  oe  conveyed  by  her 
will,  and  charged  her  apotbccuy  Gorion  with  her  last 
messages  for  tJie  king  of  Spain.  In  these  messages 
the  whole  nature  of  toe  woman  was  revealed.  Not  a 
single  friend,  not  a  single  enemy,  was  forgotten;  the 
sli^lit^st  service,  the  slightest  wrong,  hiui  its  place 
assigned  in  her  futhful  and  implacable  memory  for 
rctnoution  or  reward.  Forgiveness  of  iiOuries  mts  as 
alien  fh>m  her  6eroe  «id  loyal  spirit  as  forgetf^ness  of 
benefits ;  the  destruction  of  England  ana  its  Ubertiefl 
by  Spanish  invasion  and  conquest  was  the  strongest 
asi)iration  of  her  parting  soul  At  ^ht  next  morning 
she  entoed  the  hall  of  execution,  having  taken  leave 
of  the  weeping  envoy  from  Scotland,  to  whom  she 
gave  a  brief  message  for  her  son ;  took  her  seat  on  the 
scaffold,  listened  with  an  air  of  even  cheerful  nncon- 
cem  to  the  reading  of  her  sentenoo,  solemnly  dedared 
her  innocence  of  the  charge  conveyed  in  it  and  her 
consolation  in  the  prospect  of  ultimate  justice,  r^octed 
the  professional  services  of  Kichard  Fletdier,  dean  of 
Peterborough,  lifted  up  her  voice  in  Latin  a^inst  his 
in  English  prater,  and  when  he  and  his  &llow-wor- 
shippers  had  fallen  duly  silont  prayed  aloud  for  the 
prosperity  of  her  own  church,  for  Elizabeth,  for  her 
son,  and  for  all  the  enemies  whom  she  had  conuumded 
overnight  to  the  notice  of  the  Spani^  invader ;  then, 
with  no  less  courage  than  had  marked  every  hour  ana 
every  action  of  her  life,  received  the  stroke  of  death 
from  the  wavering  hand  of  the  headsman. 

Mary  Stuart  was  in  manv  respects  the  creature  of 
her  age,  of  her  creed,  ana  of  ner  station ;  but  the 
noblest  and  meet  noteworthy  gualiUes  of  her  nature 
were  independent  of  rank,  opinion,  or  time.  Even  the 
deuaotors  who  defend  her  conduct  on  the  plea  Uiat 
she  was  a  dastard  and  a  dupe  are  oompdlM  in  the 
same  breath  to  retract  this  implied  repnwch,  and  to 
admit,  with  illogical  aoclunation  and  incongruous  ap- 
plause, that  the  world  never  saw  more  splendid  courage 
at  the  service  of  more  brilliant  intelligence,  that  a 
braver  if  not "  a  rarer  spirit  never  did  steer  humanity." 


A  kinder  or  more  faithful  friend,  a  deadlier  or  more 
dangerous  enemy,  it  would  be  impossible  to  dread  or 
to  aesirc.  Passiun  alone  could  shake  the  double  for- 
tress of  her  impregnable  heart  and  ever  active  brain. 
The  passion  oi  love,  after  very  sufficient  exponcno& 
she  apparenUy  and  naturally  outlived :  the  insnon  of 
hatred  and  revenge  was  as  ueztinguisnable  in  her  in- 
most nature  as  tlie  emotion  of  loyaltv  and  gnUitnde. 
Of  re)>entanoo  it  would  seem  that  she  knew  as  little  u 
of  fear,  having  boon  teained  from  her  infancy  in  a  reli- 
gion where  the  Decalogue  was  supplanted  hy  the 
Creed.  Adept  as  she  was  in  the  most  exquisite  deli- 
caoy  of  dissimulation,  the  most  salient  note  of  hear 
original  disposition  was  daring  rather  than  subtlety. 
Beside  or  behind  the  voluptuous  or  intellectual  attrac- 
tions of  beauty  and  culture,  she  had  about  her  the 
fresher  charm  of  a  fearless  and  frank  umplidty,  a 
geouioe  and  enduring  pleasure  in  small  and  humleas 
things  no  less  than  in  suoh  as  were  neither.  In  15<a 
she  amused  herself  for  some  dun  by  living  "  with  her 
little  troop  "  m  the  house  of  a  burgess  of  Bt.  Andrews 
"like  a  burgess's  wife,"  assuring  the  English  ambao- 
sador  thM  he  should  not  find  die  queen  tnere, — "nor 
I  know  not  myself  where  she  is  become. ' '  From  Shef- 
field Lo^e,  twelve  years  later,  she  applied  to  the  anh- 
bishop  of  Glasgow  and  Uie  cardinal  of  Guise  for  some 
pretty  little  dogs,  to  be  sent  her  in  baskets  very  wannly 
packed, — "for  beudes reading  and  working,  I  take 
pleasure  only  in  all  the  little  animals  that  I  can  gel." 
No  lapse  of  reconciling  time,  no  extent  of  oomparativo 
indulgence,  could  break  her  in  to  reugnation,  submis- 
edon,  or  toleration  of  even  partial  restraint.  Three 
montlis  after  the  maasaore  of  Sl  BartlK^tunew  had 
oansed  some  addiUonal  restoictions  to  be  placed  mon 
her  freedom  of  a<^ion,  Shrewsbury  writes  to  Burghley 
that  "rmUwr  Uian  continue  this  imprisonment  she 
Btidu  not  to  say  she  will  ^ve  her  boav,  her  son,  and 
country  for  liberty  '* ;  nor  did  she  ever  snow  any  excess 
of  r^ard  for  any  of  the  three.  For  her  own  ireedom 
of  will  and  of  way,  of  passion  and  of  action,  she  eared 
much ;  for  her  creed  she  cared  something ;  for  her 
country  she  cared  less  than  nothing.  She  would  have 
flung  Scotland  with  England  into  the  hellfire  of  Span- 
ish Catholicism  rather  than  forego  the  faintest  chance 
of  personal  revenge.  Her  profosuon  of  a  desire  to  be 
instructed  in  the  doctrines  of  Anglican  ProtaBtanUon 
mM  so  transparently  a  pious  fraud  as  rather  to  afibrd 
confirmation  than  to  arouse  suspicion  of  her  fideli^  to 
the  teaching  of  hw  church.  Elizabeth,  so  BbamemUy 
her  inferior  in  personal  loyalty,  fidelity,  and  gradtude, 
was  as  clearijf  her  superior  on  the  one  all-inlpcntant 
point  of  patriotism.  The  saving  salt  of  Elizalx^'a 
character,  with  all  its  wellnigh  in<3«diUe  mixture  of 
heroism  and  egotism,  meanness  and  magnificence,  was 
simply  this,  thatj  overmuch  as  she  loved  herself,  she 
did  yet  love  England  better.  Her  best  though  not  her 
only  fine  qualities  were  national  and  political,  the  high 
publb  virtues  of  a  good  public  servant;  in  tlie  private 
and  personal  qualities  which  attract  uid  attach  afiiend 
to  hu  friend  and  a  follower  to  his  leader,  no  man  or 
woman  was  ever  more  constant  and  more  eminent  than 
Mary' Queen  of  Scots.  (a.  a  8.) 

MARYBOROUGH,  a  town  of  Queensland,  Aus- 
tralia, in  the  county  of  March,  on  the  left  bank  of  the 
Mary  river,  25  miles  from  its  mouth,  about  180  miles 
north  of  Brisbane,  in  25°  35'  S.  la^  and  152°  43'  £. 
long.  It  is  the  priodpal  shipping  port  for  an  extOh 
fflve  district,  communicating  by  steamer  and  coach  witli 
Brisbane  and  (rince  1881)  by  railway  with  the  Oymme 
gold-fields,  54  miles  to  the  south.  A  large  shipbuild- 
ing yaid,  saw-mills,  distilleries,  brewoiee,  and  sow- 
works  are  among  the  industrial  eatafaliahmentfl  ot  t£e 
town,  and  extensive  sugar  factories  exist  in  (he 
borhood.  Besides  a  handsome  court-house  and  town- 
hall,  the  puUic  buildings  comprise  a  hospital,  a  schod 
of  arts  with  a  considerable  hbrary,  and  immigtataon 
barracks.  Gaa-li^hliiig  and  water  from  the  Tinana 
creek  were  both  mtroduoed  in  187ft.  The  populatioD 
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of  die  oensQB  distriot  in  1876  was  8,008,  that  ai 
the  mojaioipal  area  abont  7,000.  Maryborongh 
had  only  aboat  600  inhabitants  in  1860;  the 
munieipalitj  dates  from  1861f  uid  was  rnnocHV 
porated  in  18*nS. 

MARYLAND. 

Copyright,  UM,  by  The  Saa^ld  PtiblUhtiv  Ompany. 

MARYLAND,  named  for  Qneen  Henrietta 
Si^aia,  oonsort  of  Charles  I.,  of  England, 
was  one  of  the  original  thirteen  States  of  the 
American  Union,  and  was  the  first  of  tiiem  to 
ratify  the  Federal  Constitution. 

J^escr^HoH. — Maryland  is  the  northernmost 
of  the  South  Atlantic  States.  It  is  bounded  on 
the  north  by  Pennsylvania,  on  the  east  by  Dela- 
ware and  ^e  Atlantic  Ocean,  on  the  soath  by 
Virginia  and  West  Virginia,  and  on  ihe  west 
by  West  Virginia.  It  is  divided  at  the  south 
from  Virginia  and  West  Virginia  by  the  Poto- 
mao  River.  All  the  other  lines  are  arbitrarily 
drawn.  The  form  of  the  State  is  one  of  the 
most  irregular  in  the  Union.  Chesapeake  Bay 
and  the  Susquehanna  River  divide  it  into  two 
parts,  called  the  Eastern  and  Western  Shores. 
At  one  point  the  Potomac  River  approaches  the 
Pennsylrania  line  so  closely  as  to  leave  Mary- 
land fess  than  five  miles  wide.  The  State  lies 
between  87°  52'  and  39"  45'  north  latitude, 
and  75"  2'  and  79"  38'  longitude  west  from 
Greenwich.  Its  area  is  9,860  square  miles  of 
land  and  2,350  of  water.  T^e  surface  of  the 
land  is  greatly  variegated.  The  eastern  and 
Bonthem  parts  are  low  and  level,  and  afEord  fer 
tile  £armmg  land,  while  the  western  part  is 
mountainoos  and  rugged.  The  olimate  is  mild 
and  healthful.  Snow  &Ils  in  all  parts  of  the 
State,  but  intense  cold  is  seldom  known.  The 
entire  area  is  well  watered,  by  the  Potomac, 
Susquehanna,  Patuzent,  Patapsco,  Choptank  and 
other  rivers,  and  by  Chesapeake  Bay.  The 
yearly  rainfall  is  about  48  inches.  The  Atlantic 
coast  afFords  no  harbors,  but  numerous  minor  har- 
bors are  found  on  Chesapeake  Bay  and  the  trib- 
ntaiy  waters,  and  one,  Baltimore,  at  the  head  of 
the  esttukiy  of  the  Patapsco  River,  is  of  first- 
'  class  impOTtance. 

Resources  and  Products. — The  lowlands  of 
Maryland  are  fertile  agricultural  lands,  and  pro- 
duce all  the  orops  of  temperate  regions  in  abun- 
dance. The  highlands  and  mountain  regions 
are  also  fertile  and  productive,  and  are  likewise 
rich  in  minerals.  The  latter  include  semi-bitu- 
minoos  ooal,  iron,  marble,  cement,  slate,  granite, 
and  fire-clay.  The  Chesapeake  and  other  waters 
afEord  some  o{  the  best  rahing  grounds  of  the 
Atlantic  coast,  and  also  o^ter  beds  of  ^reat 
value.    Live  stock  of  all  kinds  is  largely  raised. 

Tndu^ries. —  The  indastries  of  Maryland  are 
divided  among  agricultural,  mining,  manu&c- 
toring,  fishing,  and  oommeroial.    The  number 
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of  farms  in  1900  was  46,012 ;  comprising  8,516,- 
852  acres  of  improved  and  1,653,723  acres  of 
unimproved  land.  The  value  oi  tiie  land  and 
buildings  was  $175,178,810,  of  the  implements 
and  machinery  $8,611,220,  and  of  the  live  stook 
$20355377,  making  a  total  of  $204,645,407. 
Among  agricultural  products  were  wool,  500,- 
000  lbs.;  potatoes,  1,995,910  bnshels  ;  hay,  366,- 
000  tons;  wheat,  15,187,848  bu^els.  The 
output  of  coal  in  1901  was  4,565,292  tons,  and 
of  pig  iron,  303,186  tons.  The  oyster  beds  of 
tiie  Chesapeake  include  an  area  of  nearly  250 
square  miles,  and  fornix  12,000,000  bushels  a  ' 
year,  the  indiistiy  giving  employment  to  about 
35,000  persons  and  7.000  boats.  Menhaden, 
mackerel  and  other  fisheries  are  profitably  con- 
dnoted,  and  the  raising  ana  catching  of  terrapin 
and  ^^unning  for  wild  ducks  are  important  in- 
dustries. The  manufactures  of  Maryland  in 
1900  included  9,879  establishments,  with  $163,- 
147,260  capital,  giving  employment  to  108,325 
hands,  paying  $38,748,551  in  wages,  using  ma- 
terial worth  $144,397,680,  and  yielding  an  out- 
put of  $242,552,990. 

If^inance  and  Commerce.- —  Baltimore,  the 
metropolis  of  Maryland,  ranks  among  the  great 
financial  and  commercial  centres  of  the  United 
States.  Loans  and  discounts  of  19  national 
banks  in  Baltimore  in  1903  were  $47,222314. 
and  in  68  country  banks  of  Maryland,  $19,572,- 
061.  Baltimore  clearing  house  exchanges  were 
$1,169,581,519,  or  tiie  eighth  largest  in  the 
country.  Savings  banks  in  the  State  had  155,- 
299  deponters,  and  deposite  aggregating  $62,- 
253,508.  The  commerce  of  Baltimore  is  very 
large.  In  1900  imports  were  $19,045,297,  and 
export8f$115,470,796.  Amongthe  exportswere 
cotton,  $8,001,051;  corn,  $18,189,623  (tlie  largest 
amount  from  any  United  States  port);  oats,  $1,- 
354,774;  ire,  $1&0,710 ;  wheat,  $5,452,079  (ex- 
ports of  wheat  vary  much  according  to  tiie  crop; 
in  1898  Baltimore  exported  $21,445,974  worth); 
wheat  flour,  $11,388,582  (the  second  lai^est 
amount  from  any  port);  lard,  $7,914,492;  bacon, 
$3,185,927;  illuminating  oil,  $2,819,474;  cattle, 
$4338350  ;  leaf  tobacco,  $6,547,673.  The  ton- 
nage  of  vessels  entered  at  Baltimore  in  1900 
was  1,677,385,  making  it  the  fourth  port  of  the 
United  States  in  tonnage.  The  raikoad  mile- 
age of  the  State  in  1902  was  1,869. 

Education. — Maryland  maintains  a  high  stand- 
ard of  publio  and  private  education.  In  1900 
the  school  population  was  336,230,  the  enroll- 
ment in  common  schools  was  224,004,  and  the 
average  attendance  for  the  school  year  of  190 
days  was  135,515.  There  were  5,036  teachers, 
who,  witii  the  superintendents,  received  $2,044,- 
144  in  salaries.  The  49  public  high  schools  had 
197  teachers  and  4,508  pupils,  and  the  46  pri- 
vate high  schools,  262  teachers  and  2,149  pnpila 
The  State  normal  school  had  12  teachers  and  386 
students ;  the  11  colleges  and  universities,  241 
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iiutructors  and  1,805  stadento ;  oae  teobnioal 
iostitate  71  instrnctora  and  333  Btudents ;  five 
women's  colleges  104  instrnotozB  and  1,080  stn- 
dents  ;  six  theological  seminaries  57  instructors 
and  461  stodents;  three  law  schools  37  instract- 
orB and  829  atodents;  and  eight  medical  col- 
leges 226  instrnctora  and  1,685  students. 

Chtfemmentt — Maryland  is  divided  into  twen- 
^-three  counties.  The  political  capital  is  An- 
napolis. The  chief  State  officers  are  a  GoTemor, 
Secretary  of  -  State,  Attomey-General,  and  Su- 
perintendent of  Eldnoation,  elected  for  foiir  years 
each ;  a  Comptroller  and  a  Treasurer,  two  years 
each ;  and  a  Chief  Judge,  15  yean.  The  bi- 
cameral Legislatnre  meets  annnally. 

History. — The  colony  of  Maryland  was 
founded  by  the  Bngliah  in  1634.  George  Cal- 
vert, the  first  Baron  of  Baltimore,  first  estab- 
lished a  colony  in  Newfoundland,  but  abandoned 
that  country  because  of  the  cold  climate  and 
sterile  soil.  He  then  ^ot  from  Charles  I.  a 
charter  and  grant  of  territory  for  a  colony  north 
of  the  Potomac  River,  but  died  before  he  could 
actually  establish  his  enteiprise.  The  work  was, 
however,  oontinued  by  his  son,  Cecil  Calvert, 
vho  became  the  IVoprietor  or  Proprietary  of  the 
colony,  with  aatooratio  powers.  The  English 
settlers  were  permitted  to  make  their  own  laws, 
whioh,  however,  had  to  be  approved  by  the  Pro- 
{>rietary,  and  in  that  work  they  and  he  were  en- 
tirely independent  of  the  English  Parliament. 
The  right  to  tax  the  colony,  even,  was  specific- 
ally renounced  by  the  Kjng,  for  himself  and 
for  his  successors  forever.  Maryland  thus  en- 
joyed a  greater  degree  of  autonomy  than  any 
other  American  colony,  uid  in  retnm  it  granted 
to  its  inhabitants  a  mu^ed  freedom,  especially 
in  relif^oQS  affiiirs.  Cecil  Calvert  was  a  Roman 
Catholic,  and  his  successors  for  two  generations 
remained  in  that  faith.  But  the  Toleration  Act 
of  1649,  approved  by  him,  guaranteed  liberty  of 
conscience  and  of  worship  to  all  Christians,  Pur- 
itans as  well  as  Catholics  ;  bat  there  was  no  tol- 
eration for  Unitarians  or  any  who  denied  the 
divinity  of  Jeens  Christ.  Charles  Calvert,  fifth 
Lord  Baltimore,  in  1716,  became  a  PMtestant,  but 
tiie  liberal  policy  of  the  colony  was  not  changed. 
Maryland  took  a  prominent  and  honorable  part 
in  the  Revolution,  and  in  the  "War  of  1812.  In 
the  latter  it  suffered  much  from  British  invasion,* 
and  it  had  the  distinction  of  being  the  scene, 
during  the  bombardment  of  Fort  McHenry  in 
1814,  of  the  writing  of  the  American  national 
anthem,  "  The  Star  Spangled  Banner."  At  die 
oatbreak  of  the  Civil  War  in  1861  Maryland,  a 
Slave  State,  was  much  divided  in  sentiment  be- 
tween the  North  and  South,  llie  first  blood- 
shed of  the  war  occurred  in  Baltimore  on  April 
19,  1861,  when  a  Massachusetts  regiment  was 
attacked  by  a  Secessionist  mob  in  Baltimore. 
The  State  remained  in  the  Union,  however,  and 
Bent  many  soldieis  to  the  Union  army.  The 


only  important  battle  fought  in  Maryland  wu 
that  of  Sharpsbui^,  or  Antietam,  but  the  Stats 
was  more  than  once  invaded  by  the  Soathem 
armies,  notably  by  Lee  in  his  march  to  Pennsyl- 
vania. The  industries  and  commerce  ol  the 
State  were  maoh  disturbed  by  the  Civil  War, 

but  were  soon'  afterward  restraed  to  great  pros- 
perity. 

Popul<Ui<ni. —  The  population  of  Maryland  at 
decennial  periods  (las  been  as  follows: 


Year. 


1790 
1800 
1810 
1820 
1880 
1840 
1860 
1660 
1870 
1880 
1890 
1900 


White. 


208,640 
216^ 
286,117 
260,228 
291,108 
818,204 
417,493 
615,918 
606,603 
124,713 
826,783 
962,980 


Colored. 


111,079 

125,222 
145,429 
147,127 
166,982 
161,815 
166,091 
171,131 
176,891 
210,230 
216,667 
2S6.064 


Total 


819,728 
841,648 
880,646 
407360 
447,040 
470,019 
688,084 
687,049 
780,894 
934,943 
1,042,390 
1,188,044 


The  rank  of  Maryland  in  population  among 
the  States  of  the  Union  at  the  deoennial  ^ears 
above  given  was  respectively  and  successively 
6,7,  8,  10,  n,  15,  17,  19.  20,  23,  27,  and  26. 
The  population  to  the  square  mile  was  32.3  in 
1790,  and  has  steadily  and  equably  increased 
until  in  1900  it  was  120.5,  when  it  ranked  among 
the  most  densely  populated  States. 

The  only  city  of  Maryland  having  more  than 
25,000  population  is  Baltimore.  Its  popolation 
was  882,313  in  1880,  434,489  in  1890,  and  508,- 
597  in  1900.  In  each  of  those  years  it  ma  tbe 
sixth  city  of  the  Union  in  population.  On  Feb. 
7, 1904,  Baltimore  was  swept  by  one  of  the  most 
devastating  fires  known  to  history.  The  total 
loss  was  estimated  at  about  one  hundred  mil- 
lion dollars.  A  large  portion  of  the  basineas 
part  of  the  city  was  laid  in  ashes. 

May,  1904.  ^*  F^-^BBB  JoHiraOH. 

MARYPORT,  a  market  and  seaport  town  of 
Cumberland,  England,  is  situated  on  the  Irish 
Sea,  29  miles  southwest  from  Carlisle.  It  is  ir- 
regularly built,  partly  on  a  cliff  and  partly  on 
the  seashore.  The  streets  are  spaoioas,  but 
there  are  no  public  buildings  ef  importance. 
The  town  until  1750  consisted  of  a  few  huts 
called  EUenfoot,  when  a  harbor  was  constructed 
by  Humphrey  Senhouse,  which  gave  a  great  im- 
pulse to  its  prosperity.  The  principal  exports 
are  coal  to  Ireland  and  pig  iron  to  the  Conti- 
nent, the  principal  imports  timber  and  general 
merchandise.  Shipbuilding  ia  carried  on  to  a 
small  extent  In  1881  the  namber  of  vessels 
that  entered  from  foreign  and  colonial  ports  was 
72,  of  35,241  tons  burden ;  the  number  that 
cleared  120,  of  60,840  tons  burden.  The  coast- 
ing trade  is  much  more  important,  the  number 
of  vessels  that  entered  being  1,805,  of  215,332 
tons  burden,  and  the  number  tfaa^  cleared  1753^ 
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of  187|200  tons.  There  are  rope  and  sail-olotfa 
works,  iroa  foundries,  and  saw-mills,  also  brew- 
ing and  tanning.  The  population  of  the  urban 
sanitary  district  in  1871  vas  7,448,  and  in  1881 
it  was  8,177.  There  was  a  Boman  oamp  in  the 
neighborhood  of  Maryport,  and  the  distoiot  is 
rich  in  Roman  antiquities. 

MASAGCIO  (1402-1429).  Tonunaso  Guidi, 
son  of  a  notary,  Ser  Giovanni  di  Simone  Gnidi, 
of  the  fomily  of  the  Scfaeggia,  who  had,  property 
in  Castel  S.  Giovanni  di  Val  d'Anio,  was  bom 
in  1402,  and  acquired  the  nickname  oi  Masacoio, 
wMoh  may  be  translated  "Lubberly  Tom,"  in 
oonseqnenoe  of  his  slovenly  dresmng  and  de- 
portmrat.  He  loved  to  be  alone  and  at  home, 
qegleoted  "  appearances  of  all  sorts,  and  was 
constantly  wool-gathering  when  not  intently  oc- 
cupied with  his  work ;  he  had  no  vices,  how- 
ever, and  would  always  do  a  good  torn  to  an 
acquaintance.  From  childhood  he  showed  a 
great  inclination  for  the  arts  of  design,  and  he  is 
said  to  have  studied  under  his  contemporary 
UasoUno  da  Panicale.  In  1421,  or  perhaps 
1428,  he  was  enrolled  in  liie  guild  of  the  speziali 
(druggists)  in  Florence,  in  1424  in  the  guild  of 
painters.  His  first  attempts  at  painting  were 
made  in  Florence,  and  then  in  Pisa.  Next  he 
went  to  Rome,  still  no  doubt  very  young ;  al- 
though the  statement  that  he  returned  from 
Rome  to  Florence,  in  1420,  when  only  eighteen 
or  nineteen,  seems  incredible,  considering  what 
were  the  works  which  he  undertook  in  the  papal 
city.  These  included  a  series  of  frescos  still  ex- 
tut  in  a  ohapel  of  the  ohnrofa  of  S.  Glemente,  a 
Craoifixion,  and  soenes^from  the  life  of  St.  Cath- 
erine and  St.  Clement,  or  perhaps  some  other 
saint.  Though  much  inferior  to  his  later  pro- 
ductions, these  paintings  are,  for  naturalism  and 
propriety  of  representation,  in  advance  of  their 
time.  Some  critics,  however,  consider  that  the 
desi^  only,  if  even  that,  was  furnished  by  Ma- 
■aooio,  and  the  execution  left  to  an  inferior  hand; 
this  appears  highly  imjuobable,  as  Masaocio,  at 
his  early  age,  can  scarcely  have  held  the  posi- 
tion of  a  master  laying  oat  work  for  subordi- 
nates ;  indeed  Vasari  says  that  Lubberly  Tom 
was  held  in  small  esteem  at  all  times  of  his  brief 
life.  In  the  crucifixion  subject  the  group  of  the 
*  Maries  is  remarkable  ;  the  picture  most  gener- 
ally admired  is  that  of  Catherine,  in  the 
presence  of  Maxentius,  arguing  against  and  con- 
verting eight  learned  doctors.  After  returning 
to  Florence,  Masaocio  was  chiefly  occupied  in 
painting  in  the  ohnroh  of  the  Carmine,  and  es- 
pecially in  that  "Bzanoaooi  chapel  "which  he 
has  rendered  famous  almost  beyond  rivalry  in 
the  annals  of  painting. 

The  chapel  had  been  built  early  in  the  15th 
century  by  Felice  Miohele  di  Piuvichese  Bran- 
oaoot,  a  noble  Florentine.  Masaocio's  work  in 
it  began  probably  in  1423,  and  continued  at  in- 
tervals until  he  finally  quitted  Florence  in  1428. 
Thexe  is  a  whole  libnry-sheU  of  diaoossion  aa  to 


what  particular  things  were  done  by  Masaceio 
and  what  by  Masolino,  and  long  afterwards  by 
Filippino  Lippi,  in  the  Brancacoi  chapel,  and 
also  as  to  certain  other  paintings  by  Masaceio  in 
the  Carmine.  He  began  with  a  trial  piece,  a 
majestic  figure  of  St.  Paol,  not  in  the  ohapel; 
this  has  perished.  A  monochrome  of  the  Pro- 
cession for  the  Consecration  of  the  Chapel^  re- 
garded as  a  vonderful  example,  for  that  early 
period,  of  perspective  and  of  grouping,  has  abo 
disappeared,  though  there  is  some  suspicion  that 
it  might  yet,  with  due  pains  and  research,  be  re- 
covered; it  contained  portraits  of  Brunelleschi, 
Donatello,  and  many  others.  In  the  cloister  of 
the  Carmine  was  discovered  in  recent  years  & 
portion  of  a  fresco  by  Masaceio  representing  a 
procession;  but  this,  being  in  ooloVs  and  not  in 
monochrome,  does  not  appear  to  be  the  Bran- 
cacoi procession.  As  regards  the  works  in  the 
Brancacci  chapel  itself,  the  prevalent  opinion 
now  is  that  Masolino,  who  used  to  be  credited 
with  a  considerable  portion  of  them,  did  either 
nothing,  or  at  the  utmost  the  solitary  oomipart- 
ment  whioh  represents  St.  Peter  restoring  Tabi- 
tha  to  life,  and  the  same  saint  healing  a  cripple. 
The  share  whioh  Filippino  Lippi  bore  in  the 
work  admits  of  little  cloubt;  to  nim  are  due  va- 
rious items  on  which  the  fame  of  Masaceio  used 
principally  to  be  based — as  for  instance  the  fig- 
ure of  St.  Paul  addressing  Peter  in  prison,  which 
Raphael  partly  appropriated;  and  hence  it  may 
be  observed  that  an  eloquent  and  oft-quoted 
outpouring  of  Sir  Joshua  Reynolds  in  praise  of 
Masaocio  onght  in  great  part  to  be  transferred 
to  Filippino.  What  Masaceio  really  painted  in 
the  chapel  appears  with  tolerable  certainty  to  be 
as  follows,  and  is  ample  enough  to  sustain  the 
high  reputation  he  nas  always  enjoyed — (1) 
The  Temptation  of  Adam  and  Eve;  (2)  Peter 
and  the  Tribute-Money;  (3)  The  Expulsion  from 
Eklen;  (4)  Peter  Preaching;  (5)  Peter  Baptiz- 
ing; (6)  Peter  Almsgiving;  (7)  Peter  and  John 
Curing  the  Sick;  (8)  Peter  Restoring  to  Life 
the  Son  of  Kin^  Theophilos  of  Antioch  was  be- 
gun by  Masaocio,  including  the  separate  inci- 
dent of  Peter  Enthroned,  but  a  large  proportion 
is  by  Filippino;  (9)  the  double  subject  already 
allotted  to  Masolino  may  perhaps  be  by  Masac- 
eio, and  in  that  case  it  must  have  been  one  of 
the  first  in  order  of  execution.  A  few  words 
may  be  given  to  these  pictures  individually.  (1) 
The  Temptation  shows  a  degree  of  appreciation 
of  node  lorm,  corresponding  to  the  feeling  of 
the  antiq^ne,  such  as  was  at  that  date  unexampled 
in  painting.  (2)  The  Tribute-Money,  a  full, 
harmonious,  and  expressive  compositipn,  ochi- 
tains  a  head  reputed  to  be  the  portrait  of  Masao- 
cio himself — one  of  the  apostles,  with  full  looks, 
a  solid  resolute  countenance,  and  a  pointed 
beard.  (8)  The  Expulsion  was  so  much  ad- 
mired by  Raphael  that,  with  comparatively- 
slight  mtidifioations,  he  adopted  it  as  his  own  in 
one  of  the  subjeots  of  the  Lo^^e  of  the  VatioaiL 
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(5)  Peter  Baptizing  contains  some  nude  figures 
of  atrong  naturalistio  design;  that  of  the  young 
man,  prepared  for  the  baptismal  oeremonj,  who 
stands  half-Bhivering  in  the  raw  air,  has  always 
been  a  popular  fororitet  and  an  objeot  of  artistic 
study.  (8)  The  restoEation  of  the  young  man 
to  life  has  been  open  to  much  discussion  as  to 
what  precise  subject  was  in  view,  but  the  most 
probable  opinion  is  that  the  legend  of  King 
Theophilus  was  intended. 

In  1427  Masaocio  was  living  in  Florence  with 
his  mother,  then  for  the  second  time  a  widow, 
and  with  his  younger  brother  Giovanni,  a  painter 
of  no  distinction ;  he  possessed  nothing  but 
debts.  In  1428  he  was  working,  as  we  have 
seen,  in  the  Branoacci  chapel.  Before  the  end 
of  that  year  he  disappeared  from  Florence,  go- 
ing, as  it  would  appear,  to  Rome,  to  evade  the 
importunities  of  creditors.  Immediately  after- 
wards, in  1429,  when  his  age  was  twenty-seven, 
he  was  reported  dead.  Poisoning  by  jealous 
rivals  in  art  was  rumoredv  but  of  this  nothing  is 
known.  The  statement  that  several  years  after- 
wards, in  1443,  he  was  buried  in  the  Florentine 
church  of  the  Carmine,  without  any  monument, 
seems  to  be  improbable,  and  to  depend  upon  a 
oonfoaed  aocount  of  the  dates,  which  have  now, 
after  long  causing  much  bewildennent,  been  sat- 
is&otority  olearea  up  from  extant  dooumente. 

It  has  been  said  mat  Masacoio  introduced  into 
painting  the  plastic  boldne^  of  Donatello,  and 
carried  out  the  linear  perspective  of  Paolo  Uc- 
cello  and  Bninellesohi  (who  had  given  him  prac- 
tical instruction),  and  be  was  also  the  first 
painter  who  made  some  considerable  advance  in 
atmospheric  perspective.  He  was  the  first  to 
make  the  architectural  framework  of  his  pictures 
ooirespond  in  a  reasonable  wny  to  the  propor- 
tions of  his  figures.  In  the  Brancaooi  chapel  he 
painted  with  extraordinary  swiftness.  The  con- 
tours of  the  feet  and  articulations  in  his  pictures 
are  imperfect;  and  his  most  prominent  device 
for  givmg  roundness  to  the  figures  (a  jpoint  in 
which  he  made  a  great  advance  upon  his  prede- 
cessors) was  a  somewhat  mannered  way  of  put- 
ting the  high  lights  upon  the  edges.  His 
draperies  were  broad  and  easy,  and  nis  land- 
scape details  natural,  and  superior  to  his  age. 
In  fact,  he  led  the  way  in  representing  the  ob- 
jects of  nature  correctly,  with  action,  liveliness, 
and  relief.  Soon  after  his  death,  his  work  was 
recognized  at  its  right  value,  and  led  to  notable 
advances;  and  all  the  greatest  artists  of  Italy, 
through  studying  the  Brancacci  chapel,  became 
bis  champions  and  disciples. 

Of  the  works  attributed  to  Masaocio  in  pablic 
or  private  galleries  hardly  any  are  authentic. 
The  one  in  the  Florentine  Academy,  the  Virgin 
and  Child  in  the  Lap  of  St.  Anna,  is  an  excep- 
tion. The  so-called  portrait  of  Masaocio  in  the 
Uffisi  Gallery  is  more  probably  Filippino  Lippi; 


and  Filippino,  or  Boticelli,  may  be  the  real  au- 
thor of  the  head,  termed  a  Masaocio,  in  the  Lon- 
don National  Galleiy. 

MASANIELLO  (an  abbreviation  of  Tomhabo 
Anibllo  or  Ansllo)  was  the  leader  of  the  Ne- 
apolitan revolt  in  July,  1647.  For  many  years 
the  Spanish  Government  in  straits  for  money, 
had  exacted  large  sums  from  the  Two  Sicilies, 
although  the  privileges  granted  by  Ferdinand 
and  Charles  V.  had  exempted .  them  both  from 
taxes  on  the  necessaries  of  life  and  from  all  ex- 
ternal payments  whatever.  Now,  however, 
under  Hiilip  III.  and  Philip  IV.,  the  exactions, 
heavy  in  themselves,  were  made  more  oppressive 
by  being  farmed  out  to  ocmtEaotois,  while  the 
sums  raised  were  usually  conveyed  to  Spain  and 
spent  on  purposes  often  having  no  connection 
with  Naples.  Meantime  the  industrial  olasses 
were  sooni^^  by  the  excesses  of  the  nobilitj 
and  the  lawlessness  of  banditti.  At  length,  at 
the  end  of  1646,  the  duke  of  Arcos  demanded  a 
million  ducats  in  gold  ;  and  it  was  resolved  after 
much  opposition  to  raise  it  from  friut,  one  of  the 
most  important  articles  of  food  to  a  southern 
people.  Petitions  delayed  but  did  not  remove 
the  tax ;  on  June  6  a  toll-house  was  aotuallj 
blown  up,  bat  the  viceroy  did  not  gire  wity. 
The  disoontent  vas  fomented  by  Genovino,  who 
had  been  chosen  "  elect  of  the  people  (^t  is, 
of  the  district  of  the  city  where  the  common 
people  had  the  right  of  voting)  in  1619  by  the 
duke  of  Osuna's  influence,  and  had  been  em- 
ployed by  him  as  an  agitator.  After  the  duke's 
recall  he  h^d  been  long  in  prison,  and  then  re- 
turned to  Naples  and  became  a  priest.  He  se- 
lected for  his  purpose  Masanipllo,  a  fisherman  of 
Naples,  then  twenty-seven  years  old,  well  built, 
intelligent,  and  veiy  popular  in  the  ci^.  He 
was  so  poor,  we  are  told,  that  he  was  usually 
obliged  to  content  himself  with  selling  paper  to 
wrap  up  the  fish  that  others  sold.  ~  He  had  spe- 
cial oause  too  for  hatred  to  the  taxes :  his  wife 
had  tried  to  smuggle  a  bag  of  flour  into  the  oit^ 
as  an  infant;  she  had  )been  imprisoned,  and  his 
scanty  possessions  had  barely  sufficed  to  pay  her 
fine.  The  temporary  success  of  a  rising  at  Pa- 
lermo had  stirred  the  people  to  a  sense  of  their 
power,  and  very  little  was  wanting  to  produce 
an  explosion.  On  July  16,  the  feast  of  S.  Maria 
del  Carmine,  it  was  customary  to  make  a  sort  of 
castle  which  was  defended  by  one  body  of 
youths  armed  with  sticks  and  stormed  by  an- 
other. Masaniello  had  been  chraen  captain  of 
one  of  these  parties,  and  got  together  four  hun- 
dred young  men,  with  whom  ne  had  already 
raised  the  cry  of  Down  with  the  taxes  I "  when 
the  oriras  was  precipitated  by  a  quarrel.  On 
Sunday  the  7tn  a  dispute  arose  in  the  market 
(on  which  Masaniello's  house  looked)  whether 
the  gardeners  or  the  buyers  of  their  fruit  should 
pay  the  tax-    Finally  the  owner  of  the  fruit 
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(said  to  have  been  a  kinsman  of  Masaniello)  up- 
set his  basket,  sajing  he  would  sooner  let  the 
people  have  it  f<»r  nothing  than  pay  Uia  tax. 
Masanielio  oame  up;  the  tax  oolleotots  were 
pelted  with  finiit  and  then  with  stones,  and  the 
toll-hoiue  was  burnt  with  ones  of — "The  king 
of  Spain  and  plenty  ;  down  with  misgoTerament 
and  taxes."  The  viceroj  attempted  without  ef- 
fect to  qoiet  the  people  by  promises ;  his  car- 
riage was  surrounded,  and  he  escaped  with 
difficulty  to  St.  Elmo.  Meanwhile  the  populace 
broke  open  Ihe  prisons,  and  released  all  charged 
with  offenoes  against  the  customs.  In  the  even- 
ing, by  advice  of  Genovino,  a  meeting  elected 
omoezs,  and  decided  on  their  demands.  Masa- 
niello was  chosen  captain,  with  one  Perrone, 
who  had  been  in  the  service  of  Maddaloni,  and 
at  another  time  a  captain  of  banditti,  as  his  lieu- 
tenant. Next  day  tne  people  went  in  search  of 
arms ;  many  houses  of  persons  who  had  made 
themselves  obnoxious  to  the  people,  and  espe- 
cially of  tax  farmers,  were  sacked,  and  their  con- 
tents burnt;  but  most  of  the  historians  of  tiie 
time  state  that  there  were  few  attempt  to  appro- 
priate anything,  and  those  few  were  immediately 

Ennished.  The  duke  of  Maddaloni,  a  man  of 
iwless  life,  bnt  a  decided  opponent  of  the  vice- 
roy, was  selected  as  a  likely  intermediary  with 
the  people.  The  latter  demanded  the  original 
charter  granted  by  Charles  V.,  which  was  said  to 
have  wrongfully  come  into  the  viceroy's  own 
hands,  the  removal  of  all  taxes  imposed  since 
Charles  V/s  death,  and  that  the  elect  of  the  peo* 
pie  shoald  have  as  manr  votes  as  the  representa- 
tives of  the  nobles.  'All  was  granted  ;  but  the 
viceroy  made  intrenchments  to  guard  the  ap- 
proaches to  the  castle.  Next  day  the  sacking 
of  tax  farmers'  houses  went  on.  The  viceroy  at- 
tempted to  cheat  the  people  by  sending  docu- 
ments simply  drawn  up  by  himself ;  and  then 
their  rage  burst  out.  Maddaloni  was  seized  and 
given  into  custody,  but  escaped  in  the  night  by 
Perrone's  connivance.  The  people  were  sum- 
moned to  arms.  The  cardinal  archbishop  Filo- 
marino,  who  did  his  best  to  mediate  between  the 
parties  all  through,  came  to  them  from  the  vice- 
roy, and  it  was  arranged  that  he  should  bring 
them  the  document.  The  seizure  of  arms  went 
on,  and  Masaniello  marching  out  of  the  city  dis- 
armed and  took  prisoners  four  hundred  soldiers, 
while  another  body  of  people  did  the  same  with 
six  hundred  German  mercenaries.  On  Wednes- 
day  Perrone  made  his  appearance  at  the  head  of 
three  hundred  bandits  partly  mounted,  and  fired 
upon  Masaniello,  but  without  injuring  him.  The 
people  rushed  upon  them,  and  they  were  killed 
almost  without  ezceptios.  Some  confessed  to 
having  been  instigated  by  Maddaloni,  and  a 
price  was  set  upon  liis  head.  His  brother  Giu- 
seppe Caraffa  was  found  in  a  monastery  and 
killed,  and  his  head  and  foot  were  set  up  on 
pikes.  A  new  elect  of  the  people  were  chosen, 
Arpaia,  who  had  been  a  partisan  of  Genovino*8 
in  the  duke  of  Osuna's  time,  and  had  been  con- 
demned to  the  galleys.  On  Thursday  Madda- 
loiu*B  hoose  was  plundered  and  his  property 


placed  in  a  heap  in  the  market  under  guard. 
The  castle  being  short  of  provisions,  Masaniello 
sent  some  as  a  present  to  the  viceroy.  The  Ne- 
apoUtan  galleys,  nnder  Gianettino  Doiia,  amved 
the  same  day,  and  Masaniello  refused  peimissiori 
to  land  or  to  come  nearer  than  a  mile  to  the 
shore,  bui  sent  provisions  on  board.  In  Hot  he 
was  now  undisputed  master  of  the  city,  not  only 
organizing  the  military  force  in  it  with  surpris- 
;  ing  ability,  but  dispensing  strict  though  severe 
justice.  Often  he  sat  inside  his  littleliouse  on 
the  market,  sword  or  loaded  gun  in  hand,  while 
petitions  and  complaints  were  handed  to  him  on 
the  end  of  a  pike  through  the  window ;  yet  he 
still  went  barefoot,  dre^ed  as  a  simple  fisher- 
man. The  people  having  assembled  consulted 
together  on  the  terms  of  agreement ;  it  was  set- 
tled by  the  advice  of  Genovino  that  Masaniello 
should  show  the  articles  agreed  on  to  the  duke 
at  the  palace  (he  would  not  risk  himself  in  the 
castle),  and  that  the  viceroy  should  afterwards 
swear  to  them  in  the  cathedral.  Towards  even- 
ing the  procession  set  out,  Masaniello  in  a  dress 
of  cloth  of  silver  pressed  upon  him  by  the  arch- 
bishop. An  immense  oonoourse  of  armed  men, 
estimated  at  one  hundred  and  forty  thousand, 
lined  the  way  or  accompanied  him.  Before  them 
went  a  trumpet  proclaiming  Viva  il  di 
Spagna  ed  il  Jedelissimo  popolo  di  Napoli, 
Before  entering  the  palace  he  exhibited  the 
charter  brought  by  the  archbishop,  and  chargec] 
them  not  to  lay  down  their  arms  till  they  had 
received  the  confinnation  of  their  lights  from 
the  king  of  Spain.  "  If  I  do  not  return  in  an 
hour,"  he  added,  "vrreck  the  city."  He  was  re- 
ceived by  the  viceroy  as  an  «qnal.  All  fhe  ocm- 
ditions  were  agreed  to,  the  chief  being  —  tha^ 
the  elect  of  the  people  should  have  as  many 
votes  as  the  nobles;  that  all  takes  should  be  re- 
moved except  those  already  exieting  in  Charles 
V.'b  time;  that  the  viceroy  should  get  the  arti- 
cles ratified  by  the  king  within  three  months; 
that  no  punishment  should  be  infiicted  on  those 
who  had  taken  part  in  the  rising;  and  that  the 
people  should  keep  their  arms  till  the  ratifica- 
tion. On  the  Friday  Masaniello  dismissed  most 
of  his  followers  to  their  work,  keeping  a  patrol 
of  four  men  and  a  corporal  in  each  street.  Next 
day  the  ceremony  in  the  cathedral  took  place; 
the  duke  of  Canjano  read  the  artioles,  Masa- 
niello meanwhile  correcting  and  •explaining,  and 
the  viceroy  solemnly  swore  to  observe  them. 
Then  Masaniello  tore  off  his  rich  dress;  it  was 
time,  he  said,  to  return  to  his  fish.  And  indeed 
from  this  time  began  bis  ruin.  For  a  week  the 
care  of  the  city,  with  hundreds  of  thousands  of 
inhabitants,  had  rested  upon  him;  he  had  been 
general,  judge,  legislator,  and  during  the  whole 
time  he  had  hardly  slept  or  eaten,  the  latter 
through  dread  of  poison ;  no  wonder  if  the  fish- 
erman's brain  reeled  under  all  this.  His  justice 
had  been  severe,  but  hitherto  it  had  struck 
men  who  deserved  pnnishment,  the  oppressor, 
the  robber,  the  hired  cut-throat;  henceforth 
every  one  who  ventured  to  contradict  him 
risked  his  life,  and  the  only  man  who  oould 
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p^^rsaade  him  to  meroy  was  the  good  arohbishop. 
Five  hundred  in  all,  it  is  said,  vere  put  to  death 
by  bis  Older;  though  it  is  probable  that  they 
VW0  few  oompared  to  the  hrea  taken  a  short 
time  afterwards  the  viceroy  in  defianoe  of  his 
plighted  word.  Next  day  in  fact  the  duke  set 
to  work ;  Genovino  was  made  president  of  the 
chamber  in  order  to  detach  him  &om  Masaniello, 
for  which  he  was  the  more  ready  as  Masaniello 
was  no  longer  the  tool  he  wanted.  Genovino 
had  already  prevented  the  demand  for  the  sur- 
render of  St.  Elmo,  which  ooald  easily  have 
been  enforced,  as  the  fort  was  not  provisioned. 
Carlo  and  Salvatore  Oataneo  with  two  o^era 
offered  to  the  viceroy  to  murder  Masaniello,  and 
he  welcomed  their  services.  On  Sunday  Masa- 
niello gave  orders  for  laying  down  arms  and 
submitting  to  the  viceroy,  which  were  obeyed 
in  some  quarters  of  the  city  before  they  could  be 
Teo&lled.  He  tried  in  vain  to  get  the  viceroy  to 
aooompany  him  to  Ponlippo,  where  he  drank 
deeply,  and  in  reckless  exteavaganoe  threw  gold 
into  me  water  to  be  dived  for.  Next  day  his 
violence  oontinued;  he  struck  his  followers  in 
the  street,  and  condemned  several  of  his  offioers 
to  death  for  not  immediately  executing  his 
orders.  He  out  out  the  head  from  a  picture  of 
Maddaloni  and  set  it  on  a  pike.  Vitale  his 
secretary,  sent  on  a  message  to  the  viceroy, 
talked  of  his  intention  to  raise  a  million  ducats 
for  the  king  by  means  of  forced  gifts  from  the 
rich ;  Vitale  was  detained  in  the  castle  on  some 
pretext,  and  on  leaving  next  morning  was  killed 
by  the  people  of  the  quarter,  who  had  returned 
to  their  allegiance.  On  Tuesday  the  16th,  the 
feast  of  S.  Maria  del  Carmine,  Masaniello  went 
up  into  the  pulpit,  and  in  a  wild  harangue  re- 
capitulated his  services.  He  knew,  he  said,  Uis 
death  was  near  at  hand ;  then  tearing  open  his 
dress  ha  showed  his  body  emaciated  py  fatigue 
and  want  of  food.  After  some  more  wild  talk 
he  was  disarmed  and  confined  in  a  cell  in  the 
monastery.  There  the  quiet  seems  to  have  re- 
stored him ;  but  his  assassins  soon  broke  in ;  he 
turned  to  meet  them ;  five  shots  were  at  once 
fired,  and  he  fell  dead.  His  head  was  out  off 
and  carried  through  the  streets,  while  his  body 
was  dragged  about  for  a  while  and  then  boned 
outside  the  oily.  Next  day  some  boys  went  and 
dug  up  the  body,  washed  it,  and  took  the  head 
from  the  guard  in  oharge  of  it.  The  Neapolitans 
foi^ot  die  exorases  ox  the  last  few  days,  and 
only  remembered  the  leader  who  had  won  them 
their  great  victory.  People  plucked  out  his 
bairs  and  preserved  them  as  relics,  some  even 
|>rayed  to  him  as  a  saint.  All  the  priests  of  the 
oity  officiated  at  the  funeral,  and  even  the 
viceroy  was  represented  by  eight  of  his  pages. 

(o.  H.  B.) 

MASAYA,  a  town  in  Nioaragoa,  Central 
America,  on  the  east  side  of  the  Lake  of  Masaya, 
about  55  miles  southeast  of  Managua,  and  25 
miles  northwest  of  Granada.  The  population, 
tnostly  of  Indian  blood,  is  estimated  at  15,000 
or  18,000 ;  but,  as  nearly  every  house  has  its 
-acdiard  at  garden,  the  buildings  are  spread  over 


a  much  larger  area  than  this  would  surest. 
Previous  to  1871,  when  a  steam-pump  yna 
ereoted,  all  the  water  required  had  to  be  carried 
from  the  lake,  which  lies  840  feet  below  the 
level  of  the  town.  The  volcano  of  Masaya  on 
the  opposite  side  of  the  lake  was  active  at  the 
time  of  the  conquest  of  Nicaragua  in  1522,  and 
the  conquerors,  thinking  the  lava  they  saw  was 
gold,  had  themselves  lowered  into  the  crater  at 
the  risk  of  their  lives ;  it  had  a  great  eruption  in 
1670,  and  began  to  smoke  again  in  1800. 

MASCARA,  a  fortified  town  of  Algeria  in  the 

f»rovince  of  Oran,  60  miles  southeast  of  Oran, 
ies  at  a  height  of  1,000  feet  above  the  sea,  on 
the  southern  slope  of  the  first  chain  of  the  Atlas 
Mountains,  and  occupies  two  small  hills  sepa- 
rated by  the  Oned  Toudman.  The  walls,  up* 
wards  oi  2  milra  in  circuit,  and  strengthened  by 
b^tions  and  towers,  give  the  place  a  somewhat 
imposing  appearance ;  the  French  part  of  Ihe 
town  is  substantial  and  clean ;  ana  among  the 
public  buildings  are  three  mosques  (one  used  as 
a  church,  anower  as  a  granary),  a  lai^  hospital 
a  small  theatre,  and  the  usual  establishments 
attaching  to  the  seat  of  a  sub-prefect  and  the 
centre  of  a  military  subdivision.  A  public 
garden  of.  10  acres  has  bean  laid  out  in  the 
ravine.  The  popnlation  was  9,44^  in  1866,  and 
9,240  in  1872. 

Mascara  (i.e.,  place  of  soldiers)  was  the  capital  of 
a  beylik  during  the  Spanish  occupation  of  Oran  from 
the  16th  to  the  close  of  the  18th  century ;  but  for  the 
moat  of  that  period  it  occupied  a  site  about  2  miles 
distant  from  the  present  position.  On  the  re- 
moval of  the  bey  to  Oran  its.  importance  rapidly  de- 
clined ;  and  it  was  quite  an  insignificant  place  when 
in  1882  Abd-el-K£air,  who  had  been  bora  in  the 
neighborhood,  chose  it  as  the  seat  of  his  power.  It 
was  laid  in  ruins  by  the  French  under  Marshal 
Clause]  and  the  duke  of  Orleans  in  1885,  and,  being 
again  occupied  by  Abd-el-KfUllr  in  1888,  was  again 
captured  In  1841  by  Bugeand  and  Lamorici&re. 

MASCABENE  ISLANDS,  or  Mascabenhab, 

a  group  in  the  Indian  Ocean  to  the  east  ol 
Madagascar,  consisting  of  Mauritius  (fie  de 
France),  Reunion  (Bourbon),  and  Rodriguez, 
Mauritius  and  Rodriguez  belong  to  Great  Britain, 
Reunion  to  France.  The  collective  title  is 
derived  from  the  Portuguese  navigator  Garcia 
Masoarenhas,  by  whom  Bourbon,  at  first  called 
Masoarenhas,  was  discovered  in  1505. 

MASCABON,  Jules,  was  bom  at  Marseilles 
in  1634,  and  died  at  his  diocesan  city  of  Agen 
in  1703.  His  father  was  an  advocate,  and  he 
was  himself  intended  for  the  law,  but  he  pre- 
ferred the  church.  As  a  member  of  the  Ora- 
torian  congregation  he  preached  in  different 
provincial  towns,  beginning  with  Saumur,  and 
m  all  produced  a  great  efEect.  Then  he  went  to 
Paris  and  quickly  establi^ed  his  reputation  at 
a  time  when  ths  court,  dissolute  enough  in 
manners,  had  already  begun  to  exercise  its 
oonnoisseurship  in  matters  of  sacred  eloquence. 
Several  oomplimentary  speeches  of  Louis  XIV. 
to  Mascaron  are  handed  down  by  tradition.  He 
was  not,  however,  in  the  ordinary  sense  a 
courtier;  or  if  so  he  was  a  very  bold  and  adroit 
one.   In  Lent,  1669,  be  preached  beforo  tbe 


Digitized  by 


Google 


KASGHEBONI— 3IASINI68A. 


616 

I 


Icing  against  adnlteiy  in  the  strongest  ienns. 
Either  from  napeot  tor  him  or  to  get  rid  of  him 
Lonis  made  him  bishop  of  Tulle,  bat  be  still 
fiontinned  oooasionallj  to  preach  and  to  deliver 
•orisons  ^tm^e8  before  the  court.  His  reputa- 
tion for  these  was  so  high  that  the  king  not  un- 
fi-eqaently  indicated  subjects  to  him  himself. 
His  orowning  success  in  this  way  was  his  funeral 
sermon  on  Turenne  in  1675.  He  was  afterwards 
translated  to  Agen,  where  he  died,  as  has  been 
eaid;  but  his  appointment  was  net  a  banishment, 
and  he  was  summoned  more  than  once  to  preach 
before  the  court,  notably  in  his  sixtieth  year, 
when  Louis  is  said  to  have  remarked  to  him, 
**Votre  eloquence  n*a  pas  vieilli."  Mascaron,. 
though  the  contemporary  of  Bossuet,  belongs 
to  an  older  school  oi  oratory.  His  style  is  un- 
equal, and  his  taste  not  always  sure,  but  oeoa- 
sionally  he  has  much  vigor.  Besides  the  Turenne 
address  his  funeral  sermon  on  the  chancellor 
Siguier  ranks  as  his  chief  performance.  These, 
with  other  similar  pieces,  were  collected  and 
edited  by  Father  Borde,  a  member  of  the 
author's  own  congregation,  in  17^. 

MASCHERONI,  Lorenzo  (1750-1800),  an 
Italian  geometer,  was  professor  of  mathematics 
at  the  university  of  PavidL,  and  published  a  va- 
riety of  mathematical  works,  the  best-known  of 
which  is  hia  Qeometria  del  Compasso  (Pavia, 
1797),  a  body  of  constructive  geometry  in  which 
the  use  of  the  circle  alone  is  poatulated.  Many 
of  the  solutions  are  most  ingenious,  and  some  of 
the  oonstruotionB  oi  wnsideiable  praotioal  im- 
portance. 

The  English  reader  will  find  a  copious  extract 
from  Mascneroni's  work  in  Leslie's  Qeomeiry,  8d  ed., 
p.  204.  There  Is  a  French  tran^ation  by  Garette 
(Paris,  1788),  who  also  wrote  a  biography  of  Mas- 
eheroni. 

MASINISSA,  a  Numidian  prince  whose 
bistoiT  is  closely  intertwined  with  that  of  the 
wars  between  Rome  and  Carthage.  With  true 
barbarian  fickleness,  and  a  keen  eye  to  his 
own  interests,  he  espoused  now  one  side,  now 
the  other,  inclining  however  on  the  whole 
decidedly  in  favor  of  Rome,  so  much  so  indeed 
as  to  be  spoken  of  by  Roman  orators  and  his- 
torians aa  **a  most  faithful  ally  of  the  Roman 
people."  He  was  the  son  of  a  Nnmidian 
king  or  chief,  Gala,  whose  dominions  coincided 
with  the  eastern  portions  of  Numidia,  and  thus 
bordered  on  Carthaginian  territory,  or  what  is 
now  Tunis.  He  was  educated,  like  many  of  the 
Numidian  chiefe,  at  Carthage,  learnt  Latin  and 
O^reek,  it  is  said,  and  was  in  short  an  aocom- 

Slished  as  well  as  a  naturally  olever  man.  Al 
lough  his  kingdom  was  nominally  independent 
of  Ourthage,  it  really  stood  to  it  in  a  relation  of 
vassalage;  it  was  (urectly  under  Cartha^nian 
influences,  and  was  imbued  to  a  very  considera- 
ble extent  with  Carthaginian  civilization.  It 
was  to  this  that  Masinissa  owed  bis  fame  and 
success ;  he  was  a  barbarian  at  heart,  but  he  had 
a  varnish  of  culture,  and  to  this  be  added  the 
oraft  and  onnning  in  which  Carthaginian  states- 


men were  supposed  to  excel.  While  yet  a 
young  man,  he  drove  hia  neighbor  Syphax, 
prince  of  western  Knmidia,  out  of  the  coantiy 
now  known  as  Algiers,  and  forced  him  to  fly  to 
the  Moors  in  the  extreme  west  of  Africa.  Soon 

afterwards  he  appeus  in  Spain,  fighting  for 
Carthage  with  a  la^^  force  of  Numidian  cavalry 
against  the  RQjnans  under  the  two  Scipios.  The 
defeat  of  the  Carthaginian  army  in  206  b.c., 
which  for  a  tiMe  at  least  gave  the  Romans  Com- 
plete mastery  of  the  south  of  Spain,  led  him 
to  desert  his  old  allies  and  to  oast  in  his  lot 
with  the  fortunes  of  Rome.  The  famous  Scipio 
Africanas  is  said  to  have  cultivated  his  friend- 
ship and  done  all  he  could  to  secure  his  services 
for  his  country,  Masinissa  now  quitted  Spain 
for  a  while  for  Africa,  and  was  again  engt^ged 
in  a  war  with  Syphax,  in  which  he  was  so  de- 
cidedly worsted  that  he  found  himself  at  last 
merely  the  head  of  a  small  band  of  marauders, 
and  was  obliged  to  confine  his  movements  to  the 
coast.  Scipio's  arrival  in  Africa  in  204  ^ve 
him  another  ohanoe,  and  no  sooner  had  he  joined 
the  Roman  general  than  he  quite  crushed  his  old 
enemy,  Syphax,  and  captured  Cirta  (Constan- 
tineh),  the  capital  of  Syphax.  Here  occurs  the 
romantic  stoiy  of  Sophonisba,  daughter  of  the 
Carthaginian  Hasdrubal,  who  had  been  promised 
in  marriage  to  Masinissa,  but  who  had  subse- 
quently become  the  wife  of  S^hax.  Masinissa, 
it  is  said,  wedded  her  immediately  after  his  vic- 
tory, but  was  required  by  Scipio  to  dismiss  her 
as  a  Carth^inian,  and  consequently  an  enemy 
to  Rome.  To  save  her  from  such  humiliation 
he  sent  her  a  poison,  with  which  she  destroyed 
herself.  Masinissa  was  now  aooepted  as  a 
thoroughly  lo^l  ally  of  Rome,  and  was  con- 
firmed oy  Scipio  in  the  possession  of  his  heredi- 
tary kingdom.  In  the  decisive  battle  of  Zama, 
202  B.C.,  which  witnessed  Hannibars  downfall, 
he  commanded  the  cavalry  on  Scipio's  right 
wing,  and  materially  assisted  the  Roman  vic- 
tory. For  his  services  on  that  great  day  he  had 
given  him,  under  a  treaty  with  Rome,  the  king- 
dom of  Syphax  with  its  capital  Cirta,  and  ^ns 
under  Roman  protection  be  became  master  <^ 
the  whole  of  Numidia,  and  his  dominions  com- 
pletely enclosed  the  Carthaginian  territories, 
now  straitened  and  reduced  at  the  close  of  the 
Second  Punic  War. 

Masinissa  was  still  far  ^m  satisfied,  and  it 
would  seem  that  he  almost  had  thoughts  of 
annexing  Carthage  itself  with  the  connivance  of 
Rome.  He  spared  no  opportunity  to  harass  and 
annoy  the  ci^  by  pressing  unfair  claims  to  some 
of  its  best  and-  oldest  possessions,  and  threaten- 
ing perpetual  enoroaohments.  In  a  war  which 
soon  followed  he  was  successful ;  the  remon- 
stranoes  of  Carthage  with  Rome  on  the  behavior 
of  their  ally  were  answered  by  deputing  Scipio 
to  arbitrate  in  the  quarrel,  but,  as  though  inten- 
tionally on  the  part  of  Rome,  no  definite  settle- 
ment was  arrived  at,  and  thus  the  relations 
between  Masinissa  and  the  Carthaginians  were 
still  unfriendly.  Rome,  it  is  certain,  deliberately 
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fovored  her  ally's  tmjnst  olaims  with  the  view  of 
keeping  Carthage  weak.  Masinissa,  too,  was 
ounning  enoogh  to  retain  the  friendship  and 
good  opinion  of  the  Roman  people  by  helping 
them  with  liberal  supplies  in  their  wars  in  the 
East,  with  Perseus  of  Macedon  and  with  An- 
tioofaus.  As  soon  as  Carthage  seemed  to  be  re- 
covering herself,  and  some  of  Madnissa's  partisans 
were  driTen  from  the  city  into  exile,  Ms  policy 
was  to  alarm  tlie  fears  of  Borne,  till  at  last,  in 
149,  war  was  declared,  the  Third  Ponio  War, 
whioh  ended  in  the  final  and  utter  overthrow  of 
Carthage.  The  king  bore  some  part  in  the 
negotiations  whioh  preceded  the  war,  and  died 
soon  after  its  commencement  in  148  B.C.,  after  a 
life  of  ninety  and  a  reign  of  sixty  years. 

Masinissa  was  an  aole  ruler  and  a  decided 
benefactor  to  Numidia,  the  resources  of  which 
he  developed,  while  he  converted  a  people  which 
had  been  little  better  than  a  plandering  faibe 
into  a  settled  and  civilized  population,  and  out 
of  robbers  and  marauders  made  efficient  and  dis- 
ciplined soldiers.  To  his  sons  he  bequeathed  a 
well-stored  treasury,  a  formidable  army,  and 
even  a  fleet.  Cirta,  his  capital,  became  a  famous 
centre  of  Phcenioian  civilization.  In  fact  Mas- 
inissa changed  for  the  better  the  whole  aspect 
of  a  great  part  of  northern  Africa.  He  had 
mnoh  of  the  Arab  nature,  was  singularly  tem- 
perate, and  equal  *to  any  amount  of  fatigue. 
His  fidelity  to  Borne  was  not  the  fidelity  of  ppn- 
oi^le,  but  merely  that  of  temporarv  expediency; 
it  IS  in  the  really  good  work  he  did  for  his  coun- 
try that  the  noblest  nde  of  hia  chazaoter  oomes 
into  display. 

For  Masfnissa,  Livv  and  Sallusf  s  Jugurtha  must 
be  specially  consulted  by  sofaolars.  English  read- 
ers may  be  referred  to  a  very  full  article  in  Smith's 
Dictionary  of  Claaaioal  Biography;  also  to  Momm- 
sen's  HtBtory  of  HotM  and  Kiebuiur's  Lteiwn, 

MASK,  or  MASQUE.  See  Dbaua,  vol.  vii. 
p.  873  aq, 

MASKELYNE,  Netil  (1732-1811),  aatrono- 
mer-royal  at  Greenwich  for  nearly  half  a  cen- 
tury, was  bom  in  London,  October  6,  1732. 
The  great  solar  eclipse  of  1748  seems  to  have 
made  a  deep  impression  upon  him;  and  after 
studying  divmity  at  Trinity  College,  Cambridge, 
of  which  he  was  elected  a  fellow  m  1756,  he  de- 
termined to  devote  himself  wholly  to  astronomy. 
He  early  became  intimate  with  Bradley,  and  in 
1761  was  deputed  by  the  Royal  Society  to  make 
observations  of  the  transit  of  Venus  at  St. 
Helena.  During  the  voyage,  be  introduced 
into  navigation  the  determination  of  longitude 
by  lunar  distances,  a  method  whioh  Mayer's 
recently  published  tables  had  made  praetioally 
pmsible.  In  1763  be  undertook  a  voyage  to 
Barbados  to  test  Harrison's  watches,  \^ich, 
however,  he  reported  to  be  inferior  to  the 
method  of  lunars  for  determining  longitude.  In 
1765  he  succeeded  Bliss  as  astronomer-royal, 
and  thereafter  devoted  himself  with  singular 


energy  to  the  duties  of  his  office,  whtob  he  held 
till  his  death,  February  9.  1811. 

Masketyne's  first  contribution  to  astronomical 
literature  was  "A  Proposal  for  Discovering  the 
Annnti  Parallax  of  Sirius,"  published  in  1760  in 
the  PhUmophi<xU  TrcmaacHorUj  in  which  also 
most  of  his  later  original  memoirs  appeared — 
e.g.,  hia  observations  of  the  transit  of  Venus 
(1761  and  1769),  observations  on  the  tides  at  St 
Helena  (1762),  astronomical  observations  at  St 
Helena  (1764)  and  at  Barbados  (1764).  la  176S 
he  published  a  small  octavo.  The  British  Mari- 
ners Guide,  which  contains  the  valuable  sug- 
gestion that,  in  order  to  facilitate  the  finding  of 
longitude  at  sea,  lunar  distances  should  be  cal- 
culated beforehand  for  e!lch  j^ear  and  published 
in  a  fonn  accessible  to  navigators.  This  sug- 
gestion, the  germ  of  the  IvatUical  Almanac, 
was  approved  of  by  the  Government,  and  under 
the  oare  of  Maskelyne  the  ITavHail  Almanae 
for  1767  was  pablished  in  1766.  Dnring  the 
remainder  <A  bis  life  Maskelyne  oontinned  to 
superintend  the  publication  of  this  invaluable 
annual,  the  Nautical  Almanac  for  1815  being 
the  last  which  he  prepared.  Another  valuable 
service  which  he  rendered  astronomy  was  his  in- 
ducing the  Government  to  print  his  observations 
annually.  Flamsteed*s  and  Bradley*s  observa- 
tions had  been  private  properU,  and  were  pub- 
lished as  such.  The  result  of  laaskelyne*8  action 
was  the  accumulation  and  rapid  dissemination  of 
a  long  series  of  observations  which  from  their 
continuity  and  accuracy  have  been  of  inestimable 
value  to  astronomers,  and  form  along  with  tbe 
Nautical  Almanac  his  most  lasting  monumeot 
The  whole  work  of  the  observatory  was  carried 
on  by  him  and  his  one  assistant  in  a  most 
methodical  manner,  Greenwich  being  in  point  of 
organization  second  to  none  amongst  the  ob- 
servatories of  the  day.  He  introduced  several 
improvements  in  the  use  of  the  instruments,  be- 
ing, for  example,  the  firsT  astronomer  who  meas- 
ured to  tenths  of  a  second ;  and  he  prevailed 
upon  the  Government  to  replace  Bird's  mural 
quadrant,  which  had  become  untrustworthy,  by 
a  repeating  circle  of  6-  feet  in  diameter.  Tbe 
new  instrument  was  constructed  by  Troughton; 
but  Maskelyne  did  not  live  to  see  it  completed. 
In  1772  he  suggested  to  the  Royal  Society  tbe 
famoiu  Schehalhon  experiment  for  the  deter- 
mination of  the  earth's  density.  Forty  yeats 
previously  Bouguer  had  demonstrated  by  experi- 
ment that  Chimbbrazo  in  South  America  affected 
the  direction  of  the  plumb-line  quite  apprecia- 
bly ;  but  his  observations  were  not  made  with 
sufficient  care  to  deduce  therefrom  any  trust- 
worthy result.  Maskelyne's  experiments  were 
made  in  1774  (see  Philosophical  7)ransaction» 
for  1775),  the  apparent  diffezenoe  of  latitude 
between  two  stations  on  opposite  sides  of  the 
mountain  being  compared  with  the  real  differ* 
ence  of  latitude  obtained  by  triangulation. 
From  Maskelyne's  observations  Button  deduced 
by  laborious  oaloulations  that  the  density  of  tba 
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wrth  was  4.5  times  tiiat  ot  pure  vaier.  Plajf air 
subsequently  estimated  with  greater  aoonraoj  the 
mass  of  St^hallion,  and  obtained  4.7  for  the 
earths  mean  density.  Maakeljne  also  took  a 
great  interest  in  varions  geodesical  operationB, 
n  >tably  the  measurement  of  the  length  of  a 
degree  in  latitude  in  Maiyland  and  Pennsyl- 
vania {Philosophical  TranaactionSt  1769),'which 
was  oarried  oat  by  Mason  and  Dixon  in  1766-68, 
and  later  the  detenxunation  tA  the  relatiTe  longi- 
tude of  Greenwich  and  Paris  {Philosophical 
TransadioiUt  1787).  Cassini  Legendre,  and 
K^hain  oondtioted  the  triangnlation  on  the 
French  side ;  on  the  English  side  the  work  was 
oarried  on  mider  the  saperintendenoe  of  General 
Roy.  This  triangalation  was  the  beginning  of 
tlie  great  trigonometrical  survey  which  has  since 
been  extended  all  over  the  coantiy.  A  volume 
of  Selections  (London,  1812)  oontains  several 
papers  that  were  published  by  Maskelyne  as 
additions  to  the  J^aiOical  Almanac.  His  ob- 
servations fill  tfarea  lai^e  folio  volames,  and 
many  of  them  were  reprinted  in  Vinoe's  As- 
tronomy. 

MASKINONGE.    See  Pikb. 

MASOLINO  DA  PANICALE(138S-c.l440). 
The  life  and  art-work  of  this  Florentine  painter 
were  related  by  Vasari  in  a  form  which  is  partly 
demonstrated  and  partly  inferred  to  be  highly 
incorrect.  We  shall  follow  the  account  supplied, 
and  in  many  respects  carefully  vouched,  by 
Messrs.  Crowe  ana  Cavaloaselle. 

Maaolino  ( a  name  which  corresponds  to 
*•  Tommy'*)  was  said  to  have  been  bom  at  Pani- 
oale  di  Valdelsa,  near  Florence.  It  is  more 
probable,  however,  that  he  was  bom  in  Florence 
Itself,  his  &ther,  Crbtofbro  Fini,  who  was  an 
**imbiancatore'*  or  whitewasher,  having  been 
domiciled  in  the  Florentine  quarter  of  S.  Croce. 
There  is  reason  to  believe  that  lommaso,  nick- 
named Masolino,  was  a  pupil  of  the  painter 
S  :amina,  and  was  principally  influenced  in  style 
by  Antonio  Veneziano ;  he  may  probably  enough 
have  become  in  tiie  sequel  the  master  of  Masao- 
oio.  His  birth  took  plaoe  in  1S8S ;  his  death 
later  than  1420,  perhaps  as  late  as  1440.  The 
only  works  which  can  with  oertainty^  be  assigned 
to  him  are  a  series  of  wall  paintm^  executed 
towards  1428,  commissioned  by  Cardinal  Branda 
Castiglione,  in  the  church  of  Castiglione  d'Olona, 
not  far  from  Milan,  and  another  series  in  the  ad- 
joining baptistery.  The  first  set  is  signed  as 
painted  by  "  Masolinus  de  Florentia."  It  was 
recovered  in  1843  from  a  coating  of  whitewash, 
and  is  not  a  little  damaged ;  its  subjeot-matter 
is  taken  from  the  lives  cn  the  Vii^in  and  of  Sts. 
Lawrence  and  Stephen.  The  senes  in  the  bap- 
tisteiy  relates  to  the  life  and  death  of  John  the 
Baptut.  The  reputation  of  Maaolino  had  hitherto 


rested  almost  entirely  npon  the  otmriderable 

share  which  he  was  supposed  to  have  had  in  the 
celebrated  frescos  of  the  Bianoaooi  diapel,  in 
the  ohnidi  of  tiie  Oarmine  in  Florence;  he 
was  regarded  as  the  precursor  of  Masaooio 
and  by  many  years  the  predecessor  of  Filippino 
Lippi,  in  the  exeontion  of  a  lai^e  proportion  of 
these  works.  Now,  however,  from  a  comparison 
of  the  Castiglione  with  the  Brancaooi  frescos, 
and  from  other  data,  it  is  greatly  doubted 
whether  Masolino  had  any  hand  at  all  in  the 
latter  series.  Possibly  he  painted  in  Branoacci 
chapel  certain  specified  subjects  which  are  now 
either  destroyed  or  worked  over.  Of  other  and 
still  existing  subjects,  hitherto  aangned  to  Maso- 
lino on  the  authority  of  Vasari  and  later  writers, 
the  authorship  is  now  more  reasonably  ascribed 
to  Masaooio, — except  only  that  one  oompart- 
ment,  that  which  represents  fn  one  half  Peter 
reviving  Tabitha  (or  curing  Petronilla),  and  in 
the  other  half  Peter  and  John  healing  a  crif>ple, 
remains  in  suspense  between  Masaooio  and  Maso- 
lino. I*n.  the  Castiglione  frescos  there  is  some 
tenderness  of  expression,  and  the  node  figures 
are  studied  with  an  amount  of  care  superior  to 
their  epoch ;  generally  the  parts  are  well  made 
out,  but  without  unity  of  composition,  or  mastery 
of  perspective,  or  of  contrast  and  t^iaroeonro. 
The  merit  of  these  works  is  not  to  be  compared 
with  that  of  the  Branoacci  frescos,  unless  m  the 
single  instance  above  excepted. 

The  now  ascertained  facts  of  Maaolino*3  life 
are  that  towards  1423  he  entered  the  service  of 
Filimw  Scolari,  the  Florentine-bom  obei^espan 
of  Temeewar  in  Hungary,  that  he  stayed  in 
consequence  some  time  in  that  country,  and 
that,  returning  towards  1427  to  Italy,  he  painted 
the  works  in  Castiglione.  Thus  he  resettled  in 
Lombardy,  not  in  Florence;  nor  is  there  any- 
thing to  ^ow  that  he  returned  to  his  Tuscan 
home  at  ^  later  date. 

MASON,  Francis  (1799-1874),  an  American 
missionary,  son  of  a  shoemaker  in  York,  Eng- 
land, was  bom  Ajml  2, 1799.  After  emigrating 
to  the  United  States  in  1818,  he  practised  there 
the  trade  he  had  learned  from  his  father ;  but, 
having  studied  languages  with  his  minister  at 
Canton,  Massachusetts,  he  in  1827  entered  the 
Newton  theological  institution.  In  1830  he  was 
sent  by  the  American  Missionary  Union  to  labor 
among  the  Karens  in  Burmah,  where  he  trans- 
lated the  Bible  into  two  dialects  of  their  lan- 
guage, and  also  conducted  a  training  college 
for  native  preachers  and  teachers.  In  1852  he 
published  a  book  of  great  value  on  the  fauna 
and  flora  British  Burmah,  of  wluch  an  im- 
proved edition  appeared  in  1860  under  the  titie 
^urmah^  its  People  and  Ufaivral  Products, 
He  was  also  the  author  of  a  grammar  and  to* 
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oabulary  of  the  Pali  language,  besides  variona 
tmnslations  from  it  and  other  Indian  dialects. 
He  died  at  Rangoon,  March  8,  X874.  See  his 
autobiography.  The  Story  <^  a  W&rkinff^  JTanV 
with  Sketches  of  Travel^  1870. 

MASON,  Gbobgk  EIbuuing  (1818-1872), 
A.B.A.,  was  bom  at  Whitlej,  in  1818,  the 
eldest  son  of  a  Staffordshire  oonntj  gentleman. 
Intended  for  the  medical  profession,  be  studied 
for  five  jears  under  Dr.  Watt  of  Birmingham ; 
bat  he  had  no  taste  for  science ;  all  his  thoughts 
were  given  to  art.  In  18i4'he  abandoned  medi- 
cine and  travelled  for  a  time  on  the  Continent, 
visiting  France,  Germanj,  and  Switzerland,  and 
finally  settling  in  Rome.  Hia  pencil  was  busy 
with  the  picturesque  scenery  that  surrounded 
him,  and  with  hardly  any  instmotion,  except 
that  received  from  nature  and  from  the  Italian 
pictures  that  met  his  eye,  he  gradually  acquired 
the  painter's  skill.  At  least  two  important 
works  are  referable  to  this  period, — Ploughing 
in  the  Campagna,  shown  in  the  Royal  Academy 
of  1857,  and  In  the  Salt  Marshes,  Campagna, 
exhibited  in  the  following  year.  After  ]!aason*s 
retum  from  the  Continent,  in  1868,  when  he 
settled  at  Wetley  Abbey,  he  oontinned  to  paint 
Italian  subjects  from,  studies  made  daring  his 
foreign  tour,  and  then  his  art  began  to  tou^,  in 
a  wonderfully  tender  and  poetic  way,  the  peas- 
ant life  of  his  native  England,  and  especially  of 
his  native  Staffordshire,  and  the  homely  land- 
scape in  the  midst  of  which  that  life  was  set. 
The  first  picture  of  this  class  wu  Wind  on  the 
Wolds,  and  it  was  followed — along  with  much 
else — by  the  painter's  three  greatest  worlra,  the 
Evening  Hymn,  1868,  a  band  of  Staffordshire 
mill-girls,  seen,  their  figures  dark  a^inst  the 
sunset,  returning  from  their  work,  Binging  aa 
theywalk ;  GirlsDaQcing  by  the  Sea,  1869 ;  and 
the  Harvest  Moon,  1872.  Mason  had  long  suffered 
from  heart  disease,  which  carried  him  off  on  the 
22d  of  October,  1872.  In  his  work  he  labored 
under  the  douUe  disadvantage  of  feeble  and 
uncertain  health,  and  a  want  of  thorough  art- 
training,  and  consequently  his  pictures  were 
never  produced  easily,  or  without  strenuous  and 
long-continued  effort.  His  art  is  great  in  virtue 
of  we  solemn  pathos  which  pervades  it,  of  the 
dignity  and  beauty  which  it  reveals  in  rustic 
life,  oi  its  keen  perception  of  noble  form  and 
graceful  motion  and  of  rich  effects  of  color  and 
subdued  light.  In  motif  and  treatment  it  has 
most  in  common  with  the  art  of  Millet  and  Jules 
Breton,  and  of  Frederick  Walker  among  Eng- 
lishmen. An  interesting  oolleotion  of  Mason^s 
piotareswas  brought  together  l^the  Borlington 
Clab  shortly  after  his  death. 

MASON,  William  (1725-1797),  was  about 
the  beginning  of  the  last  quarter  of  the  18th 
oentuiy  one  of  the  most  eminent  of  living  poets, 
but  hia  eminence  was  owing  to  the  lownera  of 
the  poetic  level  at  the  time.  He  is  now  held  in 
remembranoe,  not  by  his  poetry,  bat  bybia  hav- 


ing been  the  friend,  the  literary  executor,  and 
the  biographer  of  Gray.  Bom  in  1725,  die  son 
of  a  Yoricshire  oleigyman,  entered  of  St.  John's 

College,  Cambridge,  in  1742,  he  took  his  bache- 
lor's degree  in  1745,  and  seems  to  have  at  qidss» 
decided  steadily  on  a  literary  oareer,  reading 

little  or  nolMng,  Gray  says,  but  writing  abun- 
dance. Pope  died  in  1*744,  and  the  aspiring 
young  poet  lamented  bim  as  ■'Musssna'*  in  a 

careful  imitation  of  Milton's  .Lycidtu,  showing 
an  ear  for  the  music  of  verse  and  considerable 
skill  in  weaving  words  together,  but  not  a  spark 
of  original  force.    By  bis  Musceus  (1747)  Bfason 
attracted  the  notice  of  Gray,  and  through  his 
infiuence  was  elected  a  fellow  of  Pembroke  Col- 
lege.   Mason  was  Gray*s  attached  friend,  ad- 
mirer, and  poetical  pupil  to  the  end  of  the 
greater  poet^  life.    More  fancy  than  judgment, 
and  indolence  in  reading.,  were  the  chief  faults 
that  Gray  found  in  his  young  friend.    With  his 
usual  penetration,  Gray  discerned  the  defects  of 
intellect  that  lie  at  the  root  of  the  weakness  of 
Mason's  poetry.   He  was  painstaking  enough 
and  more  than  enough  with  his  vers^  his  epi- 
thets, his  phrases,  his  fignres  of  speech,  his 
rhymes;  but  he  was  deficient  in  energy  of 
thought,  his  intellectual  grasp  was  feeble,  and 
he  accepted  and  polished  the  easy  suggestions 
of  fancy  instead  oi  exerting  himself  to  find  exact 
expression  for  his  subject.    For  a  modest  youth, 
as  Gray  describes  him,  he  formed  a  ^eat  am- 
bition, nothing  less  than  the  reconciliation  of  the 
modem  with  the  anment  drama,  to  be  effected 
by  the  strict  observuoe  of  the  unities  and  the 
restoration  of  the  choras.     His  E^rida^  a 
tragedy  published  in  1752  in  pursnance  of  this 
ambition,  is  constructed  elaborately  upon  deeply 
considered  principles,  but  the  principles  are 
drawn  from  pedantic  books  and  not  from  the 
dramatic  ne^s  of  men,  as  may  be  judged  from 
the  dramatist's  opinion  that  Shakespeare,  *'itt 
compliance  merely  with  the  taste  of  the  time, 
showed  a  disre^rd  of  all  the  necessary  rules  of 
the  drama."    ^Ifrida  is  highly  "incorreot**  in 
two  respects — one  venial  in  a  play,  the  other 
fatal ;  it  abounds  in  anachronistic  allusions  and 
moral  improbabilities.    Mason's  second  attempt, 
Caractacus  (published  in  1759),  is  much  stronger 
in  construction  and  situation,  but  he  did  not 
possess  the  rare  art  of  making  his  characters 
speak  out  of  their  own  thoughts;  they  only 
speak  as  Mason  the  poet  might  have  done  in 
their  oironmstanoes  if  nis  &noy  had  been  quite 
cool.    Both  E^rida  and  CaraOaeM  were  acted 
in  1776,  when  Mason  had  made  a  considerable 
reputation  by  his  Sngliah  Garden  (a  poem  in 
blank  verse,  first  book  published  in  1772),  his 
fferoic  Mpistle  to  Sir  W.  Chambers  in  1773, 
and  his  Memoirs  <f  Gray  in  1775.    The  plays 
were  not  successful ;  Mason  did  not  expect  sue- 
cess;  his  plays  were  intended  to  be  read  aa 
poems.    The  manager  peifaaps  had  hopes  from 
the  novelty  of  the  diorusea  of  Saxon  maidens 
and  Druids.    The  seoond  book  of  the  EngliA^ 
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Garden  was  isened  in  1777,  tlie  third  in  1779, 
the  fourth  in  1782,  Mason  took  orders  in  1754, 
and  sooD  afterwards  was  presented  to  the  vicar- 

rof  Aithton  in  Yorkshire,  the  oanonry  of  York, 
prebend  of  DriflGeld,  and  the  precentorship 
of  York  oathedral.  Ashton  was  bis  leaidenoe 
till  his  death  in  1707. 

MASON  AND  DIXON'S  LINE,  a  line  in 
(he  United  States  between  Pennsylvania  on  the 
aorth  and  Delaware,  Maryland,  and  West  Vir- 

S'nia  on  the  south,  ooinoiding  with  39°  43'  26.3" 
.  lat.,  and  famous  for  a  long*  time  as  the  limit 
between  the  "  free  "  and  the  slave  "  States.  It 
derives  its  name  from  Charles  Mason,  F.R.S. 
(1730-S7)»  and  Jeremiah  Dixon,  two  English 
adtronomezs  who,  between  1763  and  1767i  sor- 
veyed  the  line  for  244  miles  west  from  the 
Delaware  River,  leaving  only  36  miles  of  the 
Penn^lvania  boundary  to  be  fixed  in  1782-84. 
This  Ime  most  not  be  oonfounded,  as  has  often 
been  done,  with  the  parallel  of  36°  30'  N.  lat., 
which  was  assigned  by  the  "  Missouri  Compro- 
mise **  of>1820  as  the  limit  to  the  north  <tf  which 
alaveiy  could  not  be  introduoed. 

MASS.   See  Ecchabist  and  MiSflAL. 

MASSA,  or,  to  distinguish  it  from  several 
places  of  the  same  name,  Massa  Oabrara,  a 
city  of  Italy,  the  chief  town  of  the  piOTiaoe  of 
Massa,  lies  on  the  left  bank  <rf  the  Frigkto,  a 
small  stream  falling  into  the  Gtdf  of  Genoa 
about  3  miles  lower  down.  It  is  78|  miles 
southeast  of  Genoa  by  rail,  and  26  miles  nordi 
of  Pisa.  The  ancient  part  of  the  oity  stands  on 
a  hill.  Among  the  objects  of  interest  it  is  suf- 
ficient to  mention  the  old  duoal  palace,  the  new 
cathedral  (erected  instead  of  the  building  de- 
stroyed  by  Elisa  Baocioochi  because  it  interfered 
with  the  view  from  the  palaoe  windows),  the 
teehnioal  school,  an'S  the  academy  of  science  and 
literatore,  originally  known  as  Dei  Deielitti. 
Like  Carrara,  Massa  is  largely  engaged  in  the 
marble  trade ;  it  also  maaufactures  silk,  oil,  and 
paper.  The  population  of  the  oi^  was  4,786  in 
1871 ;  that  of  the  commune  was  16/)17  in  1861 
and  18,031  in  1881. 

Massa  !s  first  mentioned  in  the  9th  century. 
About  the  close  of  the  10th  it  was  b^ttowed  by 
Otho  the  Great  on  the  bishops  of  Luni,  and  in  conse- 
quence it  came  to  be  distin^ished  for  a  time  as 
Massa  Lunense.  From  the  bishops  it  passed  to  the 
marquises  of  Luni  (hence  Matta  del  Marchese),  and 
more  particularly  to  a  branch  of  the  Malaspina 
Aunlly.  _  After  a  period,  in  which  Lucca,  Pisa,  the 
Visconti,  the  Fieschi,  and  others  were  successively 
in  possession  it  returned,  under  Florentine  protec- 
tion, to  Alberico  Malaspina,  and  finally  through  the 
marriage  of  Ricciarda  Malaspina  with  Lorenzo  Cybo 
became  (1519)  Matta  Cybea.  Raised  under  Alberico 
Cybo  from  being  little  better  than  a  feudal  village 
to  the  rank  of  a  fortified  town,  Massa  was  in  1568 
made  the  capital  of  a  principBlity  by  Maximilian  IX. , 
and  in  1664 the  capital  of  aduchy  by  Leopold  I.  By 
the  marriage  of  Maria  Teresa  dei  Cybei  with  Duke 
Ercole  III.  of  Modena  it  passed  to  the  Este  family; 
and  after  the  period  of  the  French  Revolution,  dur- 
ing which  ft  formed  part  of  the  duchy  of  Lucca  as- 


signed to  Napoleon's  sister  and  brother-in-law.  It 
was  restored  by  the  congreaa  of  Vienna  to  Beatrice, 
duchess  of  Modena.  Massa  was  made  an  episoopal 
see  only  in  1828,  though  the  design  of  giving- it  uiis 
dignity  had  been  entertained  and  almost  realized  in 
1757.  The  total  area  of  the  duchy  of  Massa  and 
Garrara  was  62  square  miles,  of  which  86  belonged 
to  Massa. 

SeeIlep«ttl.iKs  delbiToaeanofViiMijremiHedeaaJimUUa. 
Q/bo;  Haselllnl.  Rieeiarda  HiUamtm  e  Lorenzo  (fi/bo;  aad  FM*- 
setU.  Boffion.  4torico  inl.  delta  eiUd  <U  Kaata. 


MASSACHUSETTS. 

Copyright,  19M,  by  Hie  Saalfietd  PitUbAirjr  Company. 

MASSACHUSETTS,  an  Indian  word  mean- 
ing "Great  Hills,"  is  the  name  of  the  cen- 
tral  and  most  populous  New  England  State,  one 
of  the  foremost  of  the  original  uiirteen,  and  the 
seventh  in  population  at  t£e  present  time. 

J>e8cript%oni — The  State  of  Massachusetts  is 
bounded  on  the  north  by  New  Hampshire  and 
Vermont,  on  the  east  by  the  Atlantic  Ocean,  on 
the  south  by  Bhode  Island  and  Connecticut,  and 
on  the  west  by  New  York,  The  lines  between 
it  and  the  ouier  States  are  arbitrary,  save  that 
the  New  York  line  follows  largely  the  Taconio 
Mountain  nnge.  The  State  oompraes  the  two 
Uuve  islaada  of  Martha's  Vineyard  and  Nan- 
tu^et,  and  MTerBl  smaller  ones  in  the  Atlantio 
Ooean.  li  extends  from  41"  15'  to  42*"  53'  north 
latitude,  and  from  69°  52'  to  73°  32'  longitude 
west  from  Greenwich.  Its  area  is  8,040  square 
miles  of  land  and  275  of  water.  Its  outline  is 
irregular,  and  is  marked  with  the  long  curved 
projection  into  the  ^  Atlantic  Ooean  known  aa 
Cape  Cod.  The  surface  of  the  land  is  much 
variegated,  presenting  almost  eveiy  Aspect  from 
ooast  marshes  to  ragged  moontains.  The  east- 
ern part  along  the  coast,  is  mostly  low  and 
level,  though  it  is  relieved  by  some  considerable 
elevations,  such  as  those  which,  visible  from  the 
sea,  gave  it  the  Indian  name  of  "Great  Hills." 
This  part  of  the  State  also  contains  numerous 
lakes  and  rivers,  and  offers  a  considerable  area 
of  fertile  land.  The  central  portion  of  the  Stato 
is  a  superb  rolling  upland,  of  great  attractive- 
ness to  the  eye,  abundanUy  watered  by  lakea 
and  rivers,  and  containing  much  ^[ood  larming 
land.  The  western  part,  extending  from  tho 
Connecticut  Biver  to  the  orest  of  uie  Taconio 
Mountains,  is  one  of  the  most  picturesque  re- 
gions in  America,  consisting  of  range  after  rango 
of  hills,  with  broad  and  fertile  valleys  inters 
mingled  and  with  innumerable  streams  and  lakes 
to  add  oharm  to  the  prospect.  The  climate 
is  generally  cold  in  winter,  but  delightful 
summer,  though  its  liability  to  sudden  changes 
of  temperature  makes  it  trying  especially  to 
those  with  delicate  lungs  and  throats.  Tha 
rainfall  is  of  normal  amount.  The  land  is 
largely  underlaid  with  granite,  syenite,  lime- 
stone, sandstone,  and  marble,  but  there  are  a  fe« 
other  minerals  <rf  importanoe. 
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£«M>ur(M8  and  I'rodvcta. — The  mineral  re- 
Bourcee  of  Ma^saohosetts  are  found  chieflj  id 
qaarries  of  granite  and  marble,  which  are  of  great 
extent  and  value.  In  early  years  Massachusetts 
ranked  high  as  an  agricultural  State.  For  the 
last  half  oentuiy  it  has  advanced  but  little  in  that 
respeot,  and  has  been  far  outstripped  by  others, 
parti  J  because  of  its  oomparatively  smaH  area  of 
good  land  and  partly  bemose  it  Has  been  found 
more  profitable  to  engage  in  manofaoturing  and 
other  industries.  Nevertheless  Massachusetts 
still  has  considerable  agricultural  industries.  In 
1900  there  were  37,715  farms,  containing  1,292,- 
132  acres  of  improved  and  1,854,392  of  unim- 
proved land.  The  value  of  land  and  buildings 
was  $158,019,290,  of  implements  and  machinery 
$8,828,950,  and  of  live  stock  $15,798,464.  The 
total  agricnltonil  value  was  $182,646,704,  which 
was  more  than  tiiat  of  Alabama,  Arkansas, 
Colorado,  South  Carolina  or  Oregon,  and  nearly 
as  much  as  that  of  Louisiana  or  Mississippi  — 
distinotively  agricultural  States.  The  agri- 
cultural products  are  varied,  comprising  all 
grains,  hay,  potatoea,  tobaoco,  vegetables  and 
fruit.  The  dairy  and  poultry  interests  are  very 
large.  Massachusetts  is,  however,  distinctively 
a  manufaotaiing  State,  in  that  ren>eot  easily  out- 
ranking all  others  except  Kew  York,  Pennsyl- 
vania and,  possibly,  Illinois.  In  1890  it  con- 
tained 29,180  manufacturing  establishments, 
with  $823,264,287  capital,  paying  $228,240,442 
in  wages  to  497,448 empIoye8,using  $552,717,955 
worth  of  material,  and  producing  a  finished  out- 
put of  $1,035,198,989.  The  manufaotures  in- 
clude almost  every  conceivable  variety  of  goods, 
cotton  and  woolen  textiles,  boots  and  shoes,  and 
steel  and  iron  warea  being  the  foremost.  Al 
though  small  in  area,  Massachusetts  contains 
more  than  2,112  miles  of  railroads. 

Finance  and  Commerce. — Massachusetts  is 
one  of  the  foremost  financial  Statics  of  the  Union. 
In  1902  loans  and  discounts  of  34  Boston  banks 
amounted  to  $165,895,018,  a  larger  amount  than 
those  of  any  other  city  save  rlew  York  and 
Chicago.  Loans  and  discounts  of  207  other 
banks  in  the  State  were  $119,946,233.  The 
savings  banks  had  1,593,640  depositors  and 
$560,705,752  in  deposits,  vastly  exceeding  those 
of  any  other  State  except  New  York.  The  ex- 
changes of  the  Boston  clearing  house  were  the 
largest  after  New  York  and  Chicago,  being 
$6,912,674,641,  while  those  of  Fall  River  were 
$51,158,383 ;  of  Lowell,  $29,061,082 ;  of  New 
Bedford,  $27,117,644;  of  Springfield,  $80,780,- 
012 ;  of  Worcester,  $84,812,149 ;  and  of  Hol- 
yoke,  $19,941,461.  Commercially,  too,  Massa- 
chusetts excels  all  States  except  New  York.  In 
1902  vessels  entered  at  the  port  of  Boston 
aggregated  2,411,230  tons,  or  much  more  than 
st  any  port  except  New  York.  Imports  at  Bos- 
ton were  $71,921,436,  and  exports,  $102,404,304. 
There  is  also  a  considerable  foreign  trade  from 
otner  ports,  such  as  New  Bedford,  Fall  Kiver, 
snd  Qloaowter. 


Sdueation.—  InedncationalmatteraMaBBaobn- 

setts  has  always  stood  in  the  foremost  rank  of 

American  Statesi  It  oontains  Harvard  Univer- 
sity, the  oldest  and  lai^^t  institution  of  higher 
learning  in  the  Union,  and  there  are  ,a  dozen 
other  universities  and  colleges  of  the  best  char- 
acter. The  public  school  system  is  one  of  the 
best  in  the  world.  In  1900  the  school  popula- 
tion of  the  State  was  628,211,  tbo  enrollment  in 
common  schools  was  474,891,  and  the  average 
attendance  during  the  school  year  of  189  days 
was  366,136.  There  were  13,575  teachers, 
who,  with  the  superintendents,  received  salaries 
amounting  to  $13,826,243,  the  fourth  largest 
amount  thus  paid  by  any  State.  The  public 
high  schools  numbered  241,  with  1,617  teaohen 
and  38,314  students,  and  the  private  high  schools, 
96  in  number,  had  679  teachers  and  5,935 
students.  Pnblio  normal  schools  were  ten,  with 
127  teachers  and  1,888  students,  and  private 
normal  schools  threo,  with  27  teachers  and  207 
students.  The  universities  and  colleges  had 
504  instructors  and  5,573  students ;  the  institutes 
of  technology  conferring  degrees  had  235  in- 
structors and  1,745  students ;  colleges  for  women, 
conferring  degrees,  had  338  instructors  and 
2,034  students;  theological  seminaries,  77  in- 
struotors  and  496  students;  law  sclwols,  60 
instructors  and  1,226  students ;  and  medical  col- 
leges, 165  instructors  and  1,138  students. 

Oavemmera. — The  capital  of  Maasaohasetts 

is  Boston,  and  the  State  la  divided  into  fourteen 
counties.  The  chief  State  officers  are  a  Governor, 
Lieutenant-Governor,  Secretary  of  the  Common- 
wealth, Attorney-General,  Auditor,  and  Treas- 
urer, elected  for  one  year  each;  and  a  Chief 
Justice,  elected  for  life.  The  Governor  is  of- 
ficially styled  His£xoellenoy,and  the  Lieutenant- 
Governor  is  called  His  Honor.  There  is  also  a 
Governor's  Council,  consisting  of  eight  members, 
elected  by  districts.  The  legislature,  consisting 
of  two  Houses,  meets  annually.  Cities,  which 
are  largely  self-governing,  must  have  at  least 
12,000  population.  Smaller  communities  are 
incorporated  as  towns,  and  also  are  autonomous. 
Each  town  is  governed  by  a  board  of  selectmen, 
chosen  at  a  yearly  town  meeting.  Indeed  the 
principle  of  local  self-government,  which  was 
established  in  the  colony  of  Massachusetts  in  its 
earliest  times,  is  perhaps  better  perfected  in  that 
State  tiian  in  any  other.  It  was  the  town  meet- 
ing system  of  Imissachusetts  which  perhaps  more 
than  anything  else  pre^red  the  people  for  in- 
dependence of  Great  Britain  and  enooozaged 
them  to  seek  it. 

History. — The  history  of  Massachusetts  is  an 
exceptional  degree  the  history  of  the  United 
States.  Probably  no  other  one  State  has  so 
largely  influenced  the  career  of  the  whole 
Union,  or  contributed,  politically,  intelleotually 
and  morally,  so  much  to  ita  growth.  Its  origin 
dates  from  the  Plymouth  Company,  of  England, 
which  in  1606  sent  out  its  first  ship.     Thu  was 
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oaptnnd  by  the>  Spaniards  before  any  settlement 
was  made.  The  next  year  anolJier  ship,  with  a 
hundred  people,  was  sent,  to  establish  a  colony 
at  the  mouth  of  the  Kennebcw  River,  in  Mune. 
That  enterprise  was  a  failure,  all  the  colonists 
returning  to  England,  and  for  several  yeais  no 
further  attempts  were  made.  In  1614  Captain 
John  Smith,  in  the  service  of  that  company,  ex- 
plored the  coast  from  the  Penobscot  River  to 
Cape  Cod  and  drew  a  map  it.  The  name 
New  England  was  then  given  to  that  territory, 

and  in  1615  Smith  attempted  to  plant  a  colony 
upon  the  coast.  It  also  failed,  because  the  colo- 
nists could  not  endure  the  harsh  climate.  Being 
seekers  after  wealth  and  pleasure,  they  preferred 
the  softer  airs  of  the  south.  The  **  stem  and 
KK^-bound  coast"  of  Massachusetts  was  thus 
reserved  for  a  more  resolute  company,  fired  with 
some  greater  zeal  than  the  **aan  sacra  femes." 
Such  were  the  Pilgrims,  who  came  to  America 
in  quest  of  "freedom  to  worship  God"  according 
to  the  dictates  of  their  own  consciences.  They 
indeed  meant  to  land  further  south,  but  missed 
their  reokonin^  and  after  a  long  and  stormy 
voyage  arrived  in  their  little  ship,  vxeMayflower, 
at  Cape  Cod  on  December  9, 1620.  After  some 
little  exploration  of  the  coast,  they  made  their 
Vnding  at  Plymouth,  Massachusetts,  on  Decem- 
ber 22,  1620.  Upon  the  basis  of  a  constitution 
and  compact  signed  aboard  ship  before  landing 
they  established  a  civil  government,  with  John 
Carver  as  President  or  Governor,  and  Miles 
Standish  as  Commander-in-Chief  of  their  military 
forces.  The  little  colony  endured  dreadful 
l^ivations,  sufferings  and  losses  in  its  early 
years,  but  bravely  held  its  ground.  Soon  after 
other  colonists  made  their  way  to  the  same 
coast.  In  1628  John  Endioott  and  three  hun- 
dred others  came  over  and  founded  at  Salem  a 
oolony  called  Massachusetts,  which  the  next 
year  was  incorporated  under  the  title  of  "  The 
Governor  and  Company  of  Massachusetts  Bay 
in  New  England."  In  1630  about  1,500  colo- 
nists came  over,  including  Governor  Winthrop, 
who  brought  the  charter  and  many  other  men  of 
rank  and  Bubstanoe.  The  city  of  Boston  was 
then  founded,  and  in  the  fall  of  1630  was  made 
the  chief  town  of  the  colony,  and  its  political 
capital.  The  other  individual  towns  always  re- 
tamed,  however,  a  lai^e  measure  of  self-govern- 
ment, and  that  ^^'stem,  with  its  characteristic 
"town  meetings,'  must  be  credited  with  the  ad- 
mirable civic  spirit  which  arose  in  New  England 
and  made  it  the  chief  scene  of  the  rise  <A  Amer- 
ioan  independence  and  republicanism.  In  the 
early  years  of  Massachusetts  the  government 
was  largely  ecclesiastical,  and  there  was  much 
intolerance  toward  people  of  other  faith  than 
that  of  the  established  church.  Episcopalians, 
Baptists  and  Quakers  especially  were  under  the 
ban,  and  were  imprisoned  or  exiled.  The  reason 
ol  thia  was  diat  the  ooloiiiBta  had  oome  thitiier 


for  freedom  to  worship  God  in  their  own  way, 

and  they  did  not  mean  to  let  their  old  oppres- 
sors of  the  episcopacy,  or  any  other  religionists 
get  a  footing  there  to  disturb  them.  There 
were  also  many  troubles  with  the  Indians,  and 
several  desperate  wars.  Meantime  the  intel- 
lectual development  of  the  colony  waxed  apace, 
far  advance  of  any  other  colony.  Harvard  Col- 
lege was  founded  in  1638,  and  in  1639  the  first 
printing  press  in  North  America  was  there 
set  up. 

Massachusetts  was  one  of  the  first  colonies  to 
clash  with  the  English  Government,  when  the 
Stuart  Kings  attempted  to  repress  its  liberties. 
In  1684  the  charter  of  the  oolony  was  arbitrarily 
annulled  and  Sir  Edmund  Andrea  was  appointed 
Governor  with  dictatorial  powers.  In  1689  the 
people,  revolted  against  his  odious  tyranny,  and 
defied  the  English  Government  until  1692, 
when  William  III.  granted  them  a  new  charter. 
The  seeds  of  revolution  and  independence,  how- 
ever, had  been  planted  too  surely  to  be  easily 
destroyed.  The  colony  thereafter  maintained  a 
critical  disposition  toward  the  mother  country. 
Its  people  fought  bravely  for  England  in  more 
than  one  war  against  the  French,  bat  at  the 
same  time  were  cherishing  the  design  of  one 
day  fighting  for  themselves.  When  we  fetnous 
policy  of  George  III.  and  his  Ministers  drove 
America  to  revolt,  Massachusetts  was  foremost 
in  raising  the  standard  of  independence.  The 
first  serious  engagements  of  the  war  occurred  at 
Lexington,  Concord  and  Bunker  Hill.  There- 
after ^e  history  of  Massachusetts  became  an 
integral  and  conspionons  part  of  the  history  of 
the  United  States,  to  which  the  reader  is  re- 
ferred. 

Population. — The  population  of  Massachu- 
setts at  decennial  periods  has  been  as  follows: 


Year. 

White. 

Colored. 

Total. 

1790 

873,324 

5,463 

378,787 

1800 

416,393 

6,452 

422,845 

1810 

465,303 

6,737 

472.040 

1820 

516,419 

6,740 

523.159 

1880 

603,359 

7,049 

610,408 
737,699 

1840 

729,030 

8,669 

1860 

985,450 

9,064 

994,614 

1860 

1,221,464 

9,602 

1,231,066 

1870 

1,443.404 

18,947 
18,697 

1,457,351 
1,783,085 

1880 

1,764,388 

1890 

2,216,799 

22,144 

2,238,943 

1900 

2,773,872 

81,974 

2,806,846 

In  1790  Massachusetts  ranked  fourth  in  popu- 
lation; in  1800 and  1810,  fifth;  in  1820,  seventh; 
in  1830  and  1840,  eighth ;  in  1850,  sixth ;  in  1860, 
1870  and  1880,  seventh;  in  1890,  sixth;  and  in 
1900|  seventh.  The  population  to  the  square 
mile,  averaged  in  1790,  47.1;  in  1800,  52.6;  in 
1810, 58.7 ;  in  1820, 65.1 ;  in  1830, 75.9 ;  in  1840; 
91.8;  in  1850, 128.7;  in  I860, 168.1;  in  187^ 
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181.8;  in  1880,  231^;  in  1890,  278.5;  and  in 
1900,  348.9.  The  last  fij^nres  aze  exceeded  by 
only  tiiose  for  the  State  oflUiode  Island  and  the 
District  of  Columbia.  The  native  and  foreif!^ 
born  popalations  have  been  as  follows  according 
to  the  last  three  oensoses: 


1880. 

189a 

1900. 

'Sa.tive  

1^,694 

1^1,810 

1.960,022 

Foreign  

443,491 

657,137 

846,824 

The  cities  of  Massachusetts  above  25,000 
population,  with  their  rank  (in  parentheses) 
among  the  cities  of  the  United  States  and  popu- 
lation at  the  last  three  censuses,  are  as  follows : 


Bofton  w. 

Worcecter  

Fall  RiTer.... 

LoweU  

Cambridge  

Lawrence  

Htw  Bedford.. 
SpriDgfield. . . . 

ScMneirille  

Hcd  joke  

firockton  

fiaTcrhill  

Sklem  

Chebeft  

lUden  

Kewton  

Fitchburg 
TaantoD 
Oloneciter. 


1880. 


58,291 
48,961 
69,475 
52,669 
39,151 
96,045 
38,340 
24,933 
21,916 
13,608 
18,472 
37,663 
21,782 
12,017 
16,996 
12,429 
91,213 
19,329 


1890. 


«8,*77 

74,;JB8 
74,;^B8 
70,m 
44,616 
40,733 
44,179 
40,162 
ii37 
i!7,-2»4 
J7,-il2 
.■HIMOI 

2-1. m 

il,-i79 

25,448 
24,651 


1900. 


660,892 
118,421 
104,863 
94,969 
91,886 
62,659 
62,442 
62,069 
61,643 
46,712 
40,063 
37,176 
35,906 
34,072 
33,664 
83,687 
31,631 
31,036 
96.121 


W.  Fj;.stcheb  Johhsoit. 


MASSfiNA,  ANDHi  (1758-1817),  duke  of 
Rivoli,  prince  of  Kssling,  and  marshal  of  France,, 
the  greatest  soldier  and  greatest  general  of  all 
Napoleon's  marshals,  and  the  one  man  who  with 
education  and  ambition  might  have  been  Napo- 
leon's rival,  was  the  son  of  a  small  wine 
merchant,  it  is  said  of  Jewish  origin,  and  was 
born  at  Nice  on  May  6, 1758.  His  parents  were 
very  poor,  aud  he  began  life  as  a  cabin  hay.  He 
did  not  oare  much  for  the  sea,  and  in  1775  en- 
listed in  the  Regiment  Royal  Italien,  a  regiment 
«f  Italians  in  the  pay  of  France.  He  quickly 
Tose  to  be  under-officer-adjutant ;  but,  finding 
bis  birth  would  prevent  his  ever  getting  a  com- 
mission, he  left  the  army  in  178^  retired  to  his 
native  city,  and  married.  At  the  sound  of  war, 
however,  and  the  word  republic,  his  desire  to 
see  service  increased,  and  he  once  more  left 
Italy,  and  joined  the  3d  battalion  of  the  volun- 
teers of  the  Var  in  1792.  In  those  days  when 
men  elected  their  officers,  and  nearly  all  the  old 
«ommissioned  officers  were  dead  or  had  emi- 
srated,  promotion  to  a  man  with  a  knowledge  of 
Cis  drill  was  rapid,  and  by  April,  1793,  Massdna 
was  chef  de  bataillon,  or  colonel.  His  regiment 
'was  one  of  those  in  the  army  of  General  Anselme, 


which  was  ordered  to  occupy  Nice,  and  fail 
knowledge  of  the  oountn-,  of  the  language,  and 
of  the  people  was  so  useml  that  in  December  he 
was  already  general  of  division.  In  command 
of  the  advanced  guard  he  won  the  battle  of 
Saorgio  in  August,  1794,  capturing  ninety  guns, 
and  after  many  suooesses  he  at  last,  on  Novem- 
ber 23,  1795,  with  the  right  wing  of  the  army  of 
Italy,  won  the  great  victory  of  Loano,  in  which 
four  thousand  Austrians  and  Sardinians  were 
put  hors  de  combat.  In  Bonaparte's  great  cam- 
paigns of  1796  and  1797  Sbssena  was  his  most 
trusted  general  <^  division;  in  each  battle  be 
won  fresh  laurels,  until  the  crowning  victory  of 
Rivoli,  from  which  he  afterwards  took  his  title. 
It  was  during  this  campaign  that  Bonaparte 
gave  him  the  title  of  en/ant  chdri  de  la  victoire^ 
which  he  was  to  justify  till  he  met  the  English 
in  1810.  Massdna's  next  important  service  was 
in  command  of  the  army  in  Switzerland,  which 
united  the  army  in  Germany  under  Moreau,  and 
that  in  Italy  under  Joubert.  There  he  proved 
himself  a  great  general;  the  archduke  Charles 
and  Suwaroff  had  each  been  successful  in  Ger- 
many and  in  Italy,  and  now  turned  upon  Mas- 
s^na  in  Switzerland.  That  general  beld  his 
ground  well  against  the  archduke,  and  then 
suddenly,  leaving  Soult  to  face  the  Austrians. 
he  transported  his  army  to  Zurich,  where,  on 
September  26,  1799.  he  entirely  defeated  Su- 
waroif,^  taking  two  hundred  guns  and  five  thou* 
sand  prisoners.  His  campaign  and  battle  placed 
his  reputation  on  a  level  with  that  of  his  com- 
patriot Bonaparte,  and  he  might  have  made  the 
revolution  of  Brumaire,  but  he  was  sincerely 
attached  to  the  republic,  and  bad  no  ambition 
beyond  a  desire  to  live  well  and  have  plenty  of 
money  to  spend.  Bonaparte,  now  first  consul, 
sent  him  to  Genoa  to  command  the  debris  of  the 
army  of  Italy,  and  he  nobly  defended  Genoa 
from  February  to  June  to  the  very  last  ex- 
tremity, giving  time  for  Bonaparte  to  strike  his 
great  blow  at  Marengo.  He  now  went  to  I^ris, 
where  he  sat  in  the  Corps  L^gialatif  in  1803, 
and  defended  Moreau,  but  where  Napoleon  took 
his  measure,  and  did  not  interfere  with  him.  In 
1804  he  was  made  one  of  the  first  marshals  of 
France  of  the  new  regime,  and  in  1805  was 
decorated  with  the  Grand  Eagle  of  the  Legion 
of  Honor.  In  that  year  Napoleon  needed  an 
able  general  to  ke^  in  check  the  archduke 
Charles  in  Italy,  whue  he  advanced  through 
Germany  with  the  grand  army.  Mass^na  was 
chosen;  he  kept  the  archduke  occupied  till  he 

got  news  of  the  surrender  of  Dim,  and  then  on 
October  30th  forced  him  to  retreat  by  the  battie 
of  Caldiero.  After  the  peace  of  Pressborg  had 
been  signed,  Mass^na  was  ordered  to  take  pos- 
session of  the  kingdom  of  Naples,  and  to  place 
Joseph  Bonaparte  on  the  throne.  This  task 
done.  Napoleon  summoned  Uass^na  to  Poland, 
where  he  as  usual  distinguished  himself,  and 
where  he  for  the  time  gave  up  his  republican 
principles,  and  was  made  duke  of  Rivoli.  In 


1  [Eonakoff  was  beaten  at  this  batUe,  which  reanlted  In  checking  his  chief  SuvarolTa  advance  at  Altdort  and  In  fordag 
Wtt  to  mreat  to  ths  RUne^AM.  So.] 
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the,  oampaign  of  1809  he  covered  himself  with 
f^ofj  at  lAndshut  and  at  EckmUhl^  and  finally 
at  die  little  village  of  Essling',  which  he  held 
with  snch  determination  that  Napoleon  had 

some  right  to  call  his  otherwise  complete  defeat 
of  Aspem  a  victory.  When  the  retreat  to  the 
island  of  Lobaa  was  ordered,  it  was  MassSna 
who  covered  the  broken  regiments,  and  held  the 
ti(e  du  pOfU;  and  on  the  field  of  Waeram  it 
was  Ma^na  who,  thongh  too  ill  to  ride,  mrected 
from  his  carriage  the  movements  of  the  right 
wing,  and  recovered  the  honor  of  Fnnce.  For 
his  great  services  he  was  created  prince  of 
Essling,  and  given  the  prinoelj  castle  9f 
Thouars.  He  was  then  ordered  to  Spain  to 
drive  the  English  into  the  sea."  The  cam- 
paigns of  1810  and  1811,  the  advance  to  and 
the  retreat  from  Torres  Vedras,  are  well  known 
from  Napier's  history,  who  does  full  justice  to 
Wellington's  ^reat  opponent.  Mass^na  himself 
ascribed  hia  failure  to  the  Sequent  disobedienoe 
of  his  three  subordinate  generals,  Nej,  Beynier, 
and  Junot,  and  with  some  justice ;  but  he  alone 
could  have  stayed  so  long  before  the  lines,  and 
could  have  made  the  long  halt  at  Santarem, 
which  bhecked  Wellington  so  thoroughly.  The 
retreat  was  as  finely  conducted  as  the  advance, 
and  would  have  been  even  more  triumphant  had 
Ney  obeyed  orders.  Even  then  he  was  again 
reauT  to  try  his  fortune,  and  nearly  defeated 
Wellington  at  Fuentes  d'Ofloro,  though  much 
hampered  by  Bessidres.  Recalled  with  igno-* 
miny,  his  prestige  gone,  the  old  marshal  feU  he 
bad  a  right  to  complain  of  Ney  and  of  Napoleon 
himself,  and,  it  is  said,  opened  communications 
with  Fouch£,  and  the  remnant  of  the  republican 
party.  Whether  this  be  true  or  not.  Napoleon 
^ve  his  greatest  marshal  no  more  employment 
in  the  field,  but  made  him  merely  commandant 
of  the  8th  military  division,  with  his  headquarters 
at  Marseilles.  Thm  command  he  still  held  at  the 
restoration  of  the  Bourbons,  when  Louis  XVIII. 
confirmed  him  in  it,  and  gave  him  letters  of 
naturalization,  as  if  the  great  leader  of  the 
French  armies  had  not  ceased  to  be  an  Italian. 
When  Napoleon  returned  from  Elba,  Masfi^na, 
probably  by  the  advice  of  Fouoh^,  kept  Mar- 
seilles quiet  to  await  events,  the  greatest  service 
he  could  do  the  royalists,  but  afterwards  imputed 
to  him  as  a  fault.  After  the  second  restoration 
Mass^na  was  summoned  to  sit  on  the  court 
martial  which  tried  Marshal  Ney,  but,  though  he 
had  been  on  bad  terms  with  tnat  general,  and 
attributed  his  own  disgrace  to  him,  the  old 
soldier  would  not  be  his  comrade's  judge.  This 
refusal  was  used  by  the  royalists  to  oroelly 
attack  the  marshal,  against  whom  they  raked  up 
eveiy  offence  they  could  think  of,  and  whose 
victories  tiftey  foi^t.  This  annoyance  shortened 
his  life,  and  on  £e  4th  April,  1817,  the  old  hero 
died.  He  was  buried  in  Pfire-la-Chaise,  with 
only  the  word  "Mass^na"  upon  his  toml»tone. 

fn  private  life  indolent,  groedy,  rapacious,  ill- 
eduoated,  morose,  on  the  field  ox  battle  MaBS&ia 


was  a  man  of  genius,  prompt  in  resource,  inde* 
ihtigable,  perfectly  brave,  and  never  knowing 
when  he  wa4  beaten.     Italian  he  always  was  in 

his  indolence,  but  in  his  quickness  of  resource  a 

real  compatriot  of  Napoleon  himself. 

See  Thi^bault's  MoftfviinXbre,KDA  £och'B  Mtmoire$ 
de  Maathia,  4  vols.,  1849,  a  most  valuable  work,  and 
most  carefully  compiled.  See  also  the  military 
histories  of  the  epoch,  but  in  reading  Napier's  pic- 
tures of  him  and  Soult  it  is  well  to  remember  uiat 
author's  personal  friendship  with  the  latter. 

MASSILLON,  a  city  of  the  United  States,  in 
Stark  county,  Ohio,  is  situated  on  the  Tuscara- 
was, a  head  sbeam  of  the  Muskingum,  com- 
municates with  Lake  Erie  by  the  Ohio  Canal, 
and  forms  an  important  junction  for  various 
lines  of  railway.  It  is  well  known  for  its  coal- 
mines and  white  sandstone  quarri^ ;  and  it  also 
contains  blast  furnaces,  rolHng  mills,  foundries, 
machinenshopB,  grist-mills,  aD<r  extensive  estab- 
lishments for  the  manufacture  of  agricultural 
implements,  glass,  and  paper.  The  population, 
3,819  in  1860,  was  6,838  in  1880. 

MASSILLON,  Jban  Baptistb,  was  bom  at 
Hydres  on  June  24,  1663,  and  died  at  Clermont 
on  September  28,  1742.  He  was  thus,  except 
Saint-Simon  and  Fontenelle,  the  longest-lived 
of  the  men  of  the  Sidole  de  Louis  Quatorze.  It 
is  noteworthy  that,  like  the  majori^  of  the  great 
pulpit  orators  of  his  own  and  the  preceding 

feneration,  be  was  a  southerner.  His  father, 
ran^ois  Massillon,  was  a  notan^,  and  he  appears 
to  have  been  well  educated.  In  1681  he  joiued 
the  congregation  of  the  Oratory,  which  at  that 
time  had  a  high  reputatign.  But,  although  he 
had  thus  ohosen  an  order  where  the  mlea  were 
by  no  means  strict,  he  was  not  anxious  for  easy 
living  or  secular  renown.  The  credit  which  he 
received  for  his  first  efforts  at  preaching  startled 
him,  and  he  sought  a  much  more  severe  dis- 
cipline, one  indeed  which  is  said  to  have  been  of 
Trappist  rigor.  Accident,  however,  made  his 
literary  and  oratorical  talents  known  to  the 
Cardinal  de  Noailles,  who  determined  that  the 
church  should  not  lose  so  well  qualified  a  de- 
fender. In  obedience  to  the  cardinal,  Massillon 
left  the  abbey  of  Septfonds,  rejoined  the  Oratory, 
and  was  introduced  to  the  Parisian  seminary  of 
Saint  Magloire  in  1696.  He  was  soon  set  to 
work  to  preach  in  the  Paris  churches,  and  his 
reputation  spread  rapidly  from  city  to.  court. 
He  preaohed  before  Louis  XIV.  for  the  first 
time  in  Advent,  1699.  He  made  a  profound 
impression,  and  it  is  reported  that  his  generous 
elder,  Bonrdaloue,  from  whom  Massillon  himself 
had  learnt  much,  eaid  of  him,  "He  must  in- 
crease, but  I  must  decrease."  His  fame,  how- 
ever, did  not  lead  to  immediate  preferment.  In 
the  first  place,  the  Oratorians  were  on  bad  terms 
with  the  Jesuits,  and  were  considered  too  liberal 
to  suit  the  reign  of  gloomy  pietism  and  severe 
orthodoxy  in  wnich  Louis's  dissolute  life  oloeed. 
In  the  second,  Massillon  was  neither  a  flatterer. 
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nor  did  he  lesort  to  the  abrapt  deonnciation  of 
Tioe  which  had  saooeeded  in  the  case  of  some  of 
his  predeoeasors.  Indeed,  in  the  lost  years  of  the 
reign  there  was  nothing  (so  far  as  the  king  was 
oonoemed)  to  denounce,  unless  it  were  an  excess 
of  orthodoxy.  Louis's  famous  saying  that  other 
preachers  made  him  pleased  with  them,  but  that 
Massillon  made  him  displeased  with  himself, 
may  have  been  merely  a  m<a,  but  it  may  also 
have  expressed  an  involnntaty  truth.  However 
this  may  be,  Massillon,  who  perhaps  desired  no 
office,  received  none  as  long  as  the  old  king 
lived.  The  re^noy  was  much  more  favorable 
to  him,  and  in  1717  he  was  nominated  to  the  see 
of  Clermont,  with  the  additional  honor  of  being 
commissioned  to  preach  the  next  year's  Pet-U 
Carime  or  series  of  short  Lent  aermona  before 
the  youn^  Louis  XV.  Bishop  in  1717,  Lent 
preacher  m  1718,  Massillon  received  in  1710  a 
yet  further  honor,  though  this  time  a  secular 
one,  by  being  elected  to  the  Acadnny.  Various 
oaiues,  however^  combined  to  remove  him  from 
Paris.  His  own  standard  of  duty  was  high,  and 
he  was  not  likely  in  any  case  to  have  acquiesced 
in  the  position  of  a  non-resident  bishop;  the 
court  grew  more  and  more  dissolute;  and  his 
advance  in  years  must  have  somewhat  disquali- 
fied him  from  preaching  and  traveling.  He  de- 
livered but  few  sermons  in  Paris  after  the  Petit 
CarSme,  and  preached  there  for  the  last  time  in 
1723,  when  he  pronounced  the  funeral  oration  of 
.  the  duchess-dowager  of  Orleans.  The  twenty 
years  of  life  which  i^malned  to  him  were  spent 
at  Clermont,  where  he  was  distinguished  for  all 
good  works,  especially  for  exacting  the  mini- 
mum of  episcopal  dues  and  expending  the 
maximum  on  chanty. 

Massillon's  works  aire  made  up  for  the  most 
part  of  sermons,  lectures,  synodal  addresses,  and 
the  like.  They  have  been  repeatedly  edited, 
and  are  easily  accessible  in  two  large  volumes 
published  by  Didot.  As  a  pulpit  orator,  if  not 
as  a  theologian,  Massillon  probably  deserves  the 
highest  rank  among  Frenchmen.  His  style  is 
very  nearly  perfect,  uniting  the  polish  of  the 
later  age  of  Louis  XIV.  with  the  vigor  of  the 
earlier.  His  thoughts  are  original  and  ju^t,  and 
the  arrangement  of  his  discourses  lucid  and 
orderly  without  being  unduly  scholastic.  He 
has  usually  been  contrasted  with  his  predecessor 
Bourdaloue,  the  latter  having  the  credit  of 
vigorous  denunciation,  Massillon  d  gentle  per- 
snaaivenesB.  But  few  preachers  can' have  ex- 
oelled  him  in  Tigor  when  he  chose  to  be  stem. 
Besides  the  P^it  OarSme,  his  sermons  on  the 
Prodigal  Son,  on  Death,  for  Christmas  Day,  for 
the  Fourth  Sunday  in  Advent,  may  be  cited  as 
perhaps  his  masterpieces.  But  in  truth  Massillon 
18  singularly  free  from  inequality.  His  great 
literary  power,  his  reputation  for  benevolence, 
and  his  known  toleration  and  dislike  of  doctrinal 
disputes  caoaed  him  to  be  much  more  favorably 
KM^uded  than  most  ohnrchmen  by  the  philoao- 
pKu  ot  the  18Ui  oentiuy.   He  aoquired  the  sur- 


name of  the  Racine  of  the  pulpit,  but  extreme 
puritv  of  style  is  almost  the  <mly  point  of  con- 
tact between  the  two  writen. 

MASSIKGEB,  Philip  (1584^1640),  one  of 
the  most  prolific,  scholarly,  and  powetnil  drama- 
tists among  the  immediate  successors  of  Shake- 
speare. He  was  bom  in  1584,  went  to  Oxford 
(St.  Alban's  Hall)  in  1602,  and  left  in  16Q6. 
This  is  all  that  is  known  of  his  early  life,  except 
that  his  father,  as  anpears  from  the  dedication  of 
one  of  his  pl^^  (The  Pondman),  was  in  the 
service  of  the  Herberts.  That  his  Other's  serv- 
ice was  not  menial  is  proved  by  his  having  once 
been  the  bearer  of  letters  from  the  earl  of  Pem- 
broke to  the  queen.  The  industiy  of  antd- 
quaries  has  discovered  only  one  little  fact  abont 
Massinger  between  his  leaving  Oxford  in  160(V 
and  his  having  a  comedy  periormed  at  court  in 
1621.  This  fact  is  that  he  joined  with  two 
dramatkts,  Field  and  Dabome,  in  asking  an  ad- 
vance of  £5  from  the  theatrical  capitalist,  Hens- 
lowe.  This  painful  request,  the  date  of  which 
ia  oonjectured  to  be  about  1614,  sets  forth  that 
the  three  petitioners  were  "in  unfortunate  ex- 
tremitie.'*  In  his  part  of  the  document  Mas- 
singer  says  that  he  has  "ever  found"  Henslowe 
"a  true  loving  friend."  The  expression  seems 
to  point  to  his  having  been  connected  with 
plays  and  players  for  some  considerable  time. 
After  1621  many  of  his  plays  were  acted  and 
published ;  bat  nom  the  tone  of  his  dedications 
it  is  to  be  inferred  that  he  was  often  in  straits. 
The  entry  in  the  parish  register  of  St.  Saviour's 
—"March  20, 1639-40— buried  Philip  Massin- 
ger a  stranger" — may  mean  only  that  Maasinger 
was  not  a  resident  in  the  parish ;  but  it  is  sadly 
out  of  keeping  with  the  dramatist's  place  in  the 
respect  of  posterity. 

In  the  barrenness  of  authentic  fact,  conjecture 
has  been  busy  with  Massinger's  life  and  charac- 
ter. One  of  the  questions  that  have  been  raised 
abont  him, — whether  or  not  he  was  a  Roman 
Catholio^-leads  to  other  questions  that  have 
more  than  a  personal  interest.  Attempts  to  fix 
the  political  or  the  religions  creed  of  a  dramatist 
are  generally  fanciful ;  as  a  rule,  when  a  critio 
finds  an  opinion  expressed  hy^  one  of  a  drama- 
tist's personages  with  exceptional  and  striking 
force,  he  jumps  to  the  conclusion  that  the  drama- 
tist must  have  held  this  opinion  himself  as  a 
ruling  conviction.  The  evidence  that  Masaingw 
was  a  Roman  Catholic  at  a  time  when  the  creed 
was  held  under  pains  and  penalties  ia  of  a  more 
serious  kind,  though  not  conclusive.  It  rests 
upon  three  of  his  plays,  The  Virgin  Marti/r 
(printed  in  1622,  acted  before  1620).  The  Bene- 
gado  (acted  in  1624),  and  The  Maid  of  Honour 
(printed  in  1632,  but  probably  acted  earlier). 
In  the  first  of  these  Massinger  was  assisted  by 
Dekker.  Whether  or  not  tl^e  muthor  was'  a 
Roman  Catholic,  it  is  certain  that  only  a  Roman 
Catholic  audience  could  be  expected  to  rater 
into  the  spirit  of  these  plays  and  applaud  at  the 
end;  and  iSbaj  are  vexy  renuifcable  tfaeairioaL 
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phenomena  tobave  appeared  in  the  reiffn  ot  James. 

The  Virgin  Martyr,  founded  on  me  martyr- 
dom-of  Dorothea  in  the  time  of  Diocletian,  is,  in 
effect,  an  old  miracle  plaj  in  five  acts.  The 
devil  himself  appears  on  the  stage, — first  in 
human  shape  as  the  servant  of  a  persecutor, 
hooting  out  victims  and  instigating  the  most 
oroel  tortores;  afterwards  in  **a  fearful  shape" 
with  fire  flashing  round  him.  The  page  of  the 
martyr  Dorothea  is  an  angel  in  disguise,  who 
also  appeals  in  his  own  proper  shape  l>efore  the 
end  of  the  play.  Dorothea  is  tortured  on  the 
stage  in  the  most  revolting  fashion,  dragged 
about  by  the  hair,  kicked,  beaten  with  cudgels, 
but  her  page  Angelo  stands  by,  and  she  is 
miraculoosly  preserved  from  hurt.  Other  mira- 
cles are  petformed  on  the  stage.  A  persecutor 
&lls  down  in  a  fit  when  about  to  proceed  to 
subject  the  martyr's  constancy  to  the  foulest 
triak.  In  the  last  act  a  basket  of  froit  from 
paradise  is  brought  on,  and  the  chief  perse- 
cutor eating  of  it  is  wholly  changed  in  spirit, 
and  drives  away  his  diabolic  servant  by  holding 
np  a  eross  of  flowers.  At  the  close  the  martyrs 
appear  in  white  robes,  transfigured.  The  X^irgin 
Martyr  further  resembles  the  miracle  play  in 
the  coarseness  of  the  comic  scenes  intended  to 
illustrate  the  power  of  the  devil  over  the  most 
base  and  grovelling  natures.  The  tone  of  the 
play  thronghoot  is  serious  and  lofty ;  the  pas- 
sions of  the  persecutors  and  the  heroic  devotion 
of  the  martyrs  are  given  with  great  dramatic 
force.  This  is  a  very  remarkable  play  to  have 
appeared  suddenly  amidst  the  run  of  secular 
pieces.  It  seems  to  have  been  popular,  and  was 
several  times  reprinted  before  the  Kestoration. 
That  the  Jlenegado  should  have  found  &vor  is 
Btill  more  remarkable.  In  itself  it  is  a  power- 
fully constructed  .play-j  strong  in  character  and 
incident.  Massinger's  leaning  to  Roman  doc- 
trine is  supposed  to  be  shown  hy  his  making  one 
of  his  Veromes — a  converted  Turk,  a  sultan's 
sister — experience  complete  spiritual  transforma- 
tion after  receiving  the  rite  of  baptism.  But 
there  is  a  more  suggestive  and  stranger  fact  than 
this.  The  hero  of  the  piece,  FranoisQo,  is  a 
Jesuit  priestf  treated  with  profound  respect 
throughout,  a  mao  of  noble,  unselfish  aims, 
running  all  risks  to  save  and  gain  soolSj  exer- 
cising the  strongest  moral  influence  for  the 
wisest  and  most  benevolent  purposes.  Fran- 
cisco's influence  pervades  the  play,  and  is 
crowned  with  triumph  at  the  end.  .  He  sails 
back  to  Venice  with  a  noble  lady  rescued  from 
^e  infidel,  her  virtue  protected  by  an  amulet 
during  her  captivity,  a  renegade  military  hero 
restored  to  his  country  and  the  Church,  a  noble 
Venetian  rescued  from  spiritual  and  physical 
perils,  the  beautifnl  sister  of  the  saltan  converted 
to  Chrmtianity.  That  a  London  audience  should 
have  tolerated  this  glorification  of  a  Jesuit 
within  twenty  years  or  the  Gunpowder  Plot  is 
an  extraordinary  fact,  of  which  the  explanation 
is  still  to  seek.  In  the  Maid  of  Honour  the 
heroine  relieves  a  highly  complicated  situation 
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at  the  end  by  taking  the  veil,  giving  a  third  of 
her  proputy  to  a  nunneiy,  a  third  for  picas 
uses,  and  a  third  to  an  honest,  faithful,  bat  to 
her  unattractive  lover.  For  this  she  is  held  up 
as  "to  all  ^sterity  a  fair  example  for  noble 
maids  to  imitate."  Only  an  audience  of  veir 
pious  Catholics  conld  mtve  sympathized  with 
such  a  conclusion. 

Such  plays  show  that  Massinger,  if  not  a 
Roman  Catholic,  was  at  least  not  blinded  by  the 
popular  hatred  of  them,  but  conld  dwell  in  rapt 
admiration  on  what  was  noble  and  lofty  in  the 
motives  supplied  by  the  Roman  Church.  The 
strange  thing  is  that  he  found  a  manager  to 
produce  these  plays,  or  an  audience  to  tolerate 
them.  It  may  be  doubted  whether  Massinger 
was  ever  a  popular  dramatist.  His  poverty  is 
not  indeed  conclusive  on  this  point,  for  the 
prices  paid  for  plays  were  so  small  that  adrama- 
tist  could  hardly  make  a  livelihood, by  play  writ- 
ing, unless  he  was  also  an  actor  or  a  theatrical 
manager.  But  the  best  qualities  of  his  plays 
appeal  rather  to  thoughtful  politicians,  moralists, 
and  students  of  character  than  to  the  simple 
feelings  of  the  ordinary  playgoer.  Only  one  of 
them,  A  New  Way  to  Pay  Old  J)ebts  (printed 
1633),  has  kept  the  stage,  and  that  ohiefiy  be- 
cause the  leading  character,  Sir  Giles  Overreaoh, 
a  sort  of  commercial  Richard  III,,  a  compound 
of  "the  lion  and  the  fox**  provides  many  oppor- 
tunities for  a  great  actor.  Like  all  Massinger's 
plays,  it  is  most  ingenious  and  effective  in  con- 
struction, but  in  this  as  in  others  he  has  been 
more  intent  upon  the  elaboration  of  a  plot  and 
the  exhibition  of  a  ruling  passion  than  upon 
winning  the  love  and  admiration  of  his  audience' 
for  herora  and  heroines.  The  other  personages 
berades  Sir  Giles  are  either  convcmtional  oomic 
figures,  or  dim,  feebly  outlined,  uninteresting 
olurBcters.  The  reformed  prodigal  and  the  two 
pairs  of  lovers  who  outwit  the  ouiming  diploma- 
tist by  simple  means  seem  poor,  ioyless,  olood- 
less  piantoms  when  put  side  bv  side  vrith  the 
rich  life  of  Shakespeare^s  youthful  lovers  and 
reckless  scapegraces;  they  are  mere  foils  to 
Overreach ;  their  life  is  not  displayed,  it  is  only 
indicated  in  the  dialogue.  With  the  exception 
of  this  play,  all  Massinger's  have  been  relegated 
to  the  study  since  his  owo  time.  The  M'atal 
Dowry  (printed  1632),  in  which  Massinger  had 
the  assistance  of  Field,  was  partially  resuscitated 
by  Rowe,  being  made  the  basis  of  the  Fair 
Penitent.  In  Massinger's  own  judgment,  the 
HomanAi^or  was  "the  most  perfect  birth  of  his 
Minerva."  It  is  in  effect  a  study  of  the  tyrant 
Domitian,  and  of  the  results  of  despotic  rule  on 
the  despot  himself  and  his  court ;  the  intrigues 
and  counter  intrigues,  the  rise  of  sycophuicy, 
the  Call  of  honesty,  the  growth  of  the  appetite 
for  blood,  the  growth  and  final  triomph  of  the 
mirit  of  reveoge,  are  exhibited  with  great  power.  ' 
Among  the  dramatists  of  that  great  period,  Mas- 
singer comes  next  to  Shakespeare  in  the  art  of 
opening  and  developing  a  plot.  The  Bondman^ 
the  Jhike  of  Milan,  nad  the  Great  Jhtki  qf 
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FJerenee  m  abo  laTOimbio  apeomens  of  Muringer's 
ptfwer.  Bat  what  mm  aud  one  of  his  admiiera  in 
the  dedioatioD  of  the  Cify  Madam  is  perfectly  troe, 
that,  "though  he  composed  many  plavs,  he  mote 
none  amiss.  The  mannere  and  the  characters  are 
alwt^  clearly  coacoived,  although  the  dramatist's 
strength  isput  forth  in  the  portrayal  of  some  one  ruling 
passion.  The  action  alvrays  marches  forward  steadily, 
with  as  little  as  posuble  of  irrelevant  digresaon ;  so 
steadily  in  fact  is  the  main  purpose  pursued  as  to  pro- 
duoe  a  certain  ur  of  Ubor  ud  constraint  The 
kngoage  is  never  mean,  and  never  turgid ;  in  impas- 
sioned ntnadons  it  wanta  fire  and  diroStnesB.  IT  the 
stage  were  ever  d^berately  employed  as  an  historical 
sdiool,  frequented  by  aiuliuices  anxious  to  get  a  clear 
and  vivid  impresnon  of  important  situations,  going  to 
the  theatre  not  to  bo  interested  against  their  will  out 
willing  to  be  interested,  the  dramas  of  Maai^ger 
woalafiimish  excellent  models. 

Several  of  HMringer's  plaji  ftn  nolongcrextant.  Eight 
of  them  were  among  those  destroyed  by  Warbarton'a  cook. 
The  most  reobnt  edition  of  those  reuaining,  nineteen  in 
uomber,  is  Conningham's  (1870).  Oifford  edited  Maasinger 
with  great  care.  (v.  m.) 

MASSORAH  (nisp),  better  Massoekth  (n^B?), 
a  <ate  Hebrew  word  meaning  '*  tradition,"  is  the 
te<;hnical  term  specially  applied  to  the  tradition  by 
wl  idi  Jewish  scholars  (Maworets,  nis^n  -^JUi)  Bought 
to  fix  the  correct  writing  and  reading  of  the  text  of  the 
Old  Testament.  An  oral  tradition  on  disputed  points 
of  this  sort  natorally  existed  from  the  earn  days  of  the 
Jewish  schools,  but  the  use  of  a  written  Massorah  in 
notes  on  the  mai:gin  of  Bibles,  at  the  end  of  Bildical 
oodioes  or  of  the  individual  books  oootaiued  in  them, 
or  in  separate  works  appears  to  have  followed  the  in- 
troduction of  the  vowel  points,  and  to  have  been 
influenced  by  similar  labors  of  Syrian  soholan.  See 

HlBBEW  LUCOUAOB,  VoL  XL  p.  636. 

MASSOWAH,  or  Mhowah,  a  town  on  the  Abys- 
rinian  eoast  of  the  Red  Sea,  on  a  smsH  ooral  island 
of  the  same  name,  in  15«  3(r  N.  lat  and  89"  3<K  E. 
long.  The  hetsht  of  the  island  is  from  20  to  25  feet 
above  the  sea^  the  length  does  not  exceed  i  mile,  and 
die  breadth  is  about  ^  mile.  The  western  half  is 
occupied  by  the  town:  m  the  eastern  half  are  Moham- 
medan borying-grounda  and  dismantled  cisterns.  Most 
ofthedwelling-housesaremere  straw  huts;  themoBC[ue, 
the  Roman  Cnthollo  church,  the  Government  bnildinga 
and  custom  house,  and  the  residences  of  the  principal 
merchants  are  of  stone.  Water  was  former&  scarce, 
and  had  for  the  moat  part  to  be  earned  finnn  tne  main- 
land; but  in  1872  an  ancient  aqueduct  firom  MokuUn 
was  restored,  and  continued  by  an  embankment  to  the 
town.  Beridesthe  original  Ethiopians,  who  speak  a 
dialect  corrupted  with  Arabic,  the  popiuatiou, 
estimated  at  from  5000  to  6000.  comprises  Arabs  from 
Yemen  aud  HadramauL  Ghulas  and  Somalia,  and 
Hindus  from  Surat.  The  trade,  which  oonsisbi 
nuunl^  in  exporting  hides,  butter,  Abvssinian  coffee, 
and  dvet,  and  importing  European  ana  Indian  cotton 
goods  and  silks,  increased  in  value  from  about  £65,000 
per  annum  m  1865  to  from  £240,000  to  £280,000 
between  1879  and  1881. 

The  Island  of  Hanowah  (locally  Base)  has  probably 
been  inhabited  bom  a  veir  early  date.  It  was  at  Haaso- 
wah  (Uatnia,  as  thsr  caUed  it)  that  the  Portagneoe  landed 
in  1542  under  Christorfto  da  Qama.  Captni«d  by  the 
"nirks  in  I6S7,  the  Island  has  remained  more  or  less  sMcAly 
a  Turkish  possession  ever  since.  A  military  colony  of 
Bosnians  settled  at  Arkiko  was  appointed,  not  only  to 
defand  it  In  ease  of  attack  from  the  mainland,  bnt  to  keep 
it  supplied  with  water  in  return  for  $1400  per  month  from 
the  town's  onstoms.  For  some  time  In  the  elosa  of  last 
oentnry  Haasowah  was  held  by  the  ^erif  of  Meoea,  and  it 
aftorwaids  passed  nnder  Hehemet  All  of  Egypt.  The 
TtaAs  were  reinstated  abont  1^,  but  in  1865  they  handed 
the  Island  back  to  Egypt  for  an  annual  tribute  of  21 
million  piastres. 


See  Bma^a  IVomIi,  toL  Iv.:  HeugUn  In  Petenaann^ 
Jfigfcsawiwm  1860 ;  Haasam,  Brtf.  Jftofon  to  .^ijMfais,  IBM  j 
Pennassi  In  Nw»  AnMogtm,  July,  188a 

MASSYS,  orMATSTS,  Quintih  (1466-1530)  wae 
bon\  at  Loavain,  where  he  first  learned  a  mechanical 
art  Borioff  the  greater  part  of  the  15th  century  the 
centres  in  which  the  pamtera  of  the  Low  Countries 
most  congregated  were  Bruges,  Ghent,  and  Brussels. 
Towards  the -close  of  the  same  period  Ijouvaiu  took  a 
prominent  part  in  giving  employment  to  workmen  of 
every  crafL  It  was  not  till  the  opening  of  the  16th 
century  that  Antwerp  usurped  the  lead  which  it  after- 
wards maintained  sgunst  Bruges  and  Ghent,  BtiUMli| 
Mechlin,  and  Louvain.  Quinlin  Massys  was  qd»  m 
the  first  men  of  any  note  who  gave  repute  to  the  guOd 
of  Antwerp.  A  legend  still  current  rdates  how  the 
nnith  of  Louvain  was  induced  h/  affection  for  the 
daiwhter  of  an  arUst  to  diange  his  trade  and  aoqnire 
prondenoy  in  punting.  A  less  poetic  but  pernuM 
more  real  version  of  the  story  tells  that  Quintin  had  a 
brother  with  whom  he  was  brought  up  by  his  faUier 
JoBse  MassvB,  a  smith,  who  held  the  lucrative  offices 
of  olockmaker  and  architect  to  the  municipidity  of 
Louvain.  It  came  to  be  a  question  which  oi  the  sons 
should  follow  the  paternal  business,  and  which  carve 
out  a  new  pxofeasion  for  himself.  Josse  the  son  elected 
to  succeed  bis  &thw,  and  Quintin  then  gave  himself  to 
the  study  of  painting.  But  it  is  not  improbable  that 
as  he  lived  in  an  age  when  single  individuals  were  cun- 
ning in  various  branches  of  design,  Quintin  was  equally 
familiar  with  the  chisel  and  file  or  the  brush  and  pen- 
cil. We  are  not  told  expresslv  from  whom  Quintin 
learned  the  profession  in  whicn  he  acquired  repute, 
but  his  st^Ie  seems  neoeesaiily  derived  from  the  leasons 
of  Dterick  Bouts,  who  took  to  Louvain  the  mixed  art 
of  Memling  and  Van  der  Weyden.  When  he  settJed 
at  Antwerp,  at  the  age  of  twenty-five,  he  probably  had 
a  style  with  an  impress  of  its  own,  which  certainly  con- 
tributed most  importandy  to  the  revival  of  Floiuah 
art  on  the  lines  or  Van  Blydc  and  Van  der  W^den. 
What  particularly  characterises  Quintin  Massys  is  the 
strong  religiouB  feeling  which  he  inherited  from  eariier 
schools.  But  that  again  was  permeated  by  realism 
which  frequently  degenerated  into  the  grotesque.  Not 
would  it  be  too  much  to  say  that  the  facial  peeuliarities 
of  the  boors  of  Van  Steen  or  Ostade  have  their  coun- 
terparts in  the  pictures  of  Massys,  who  was  not,  how- 
ever,  tnuned  to  use  them  io  the  same  homely  my. 
From  Van  der  Weyden's  example  we  may  trace  the 
dprnees  of  outline  and  shadeless  modelling  and  the 
pitiless  finish  even  of  trivial  detail,  from  the  Van  Elyckn 
and  Memling  through  Dieriok  Bouts  the  niMrim  glow 
and  richness  of  transparent  pigments,  which  maxk  the 
pictur^  of  Massys.  The  date  of  his  retirement  from 
liouvam  is  1491,  when  he  becamea  master  in  the  guild 
of  punters  at  Antwerp.  His  most  celelmted  picture 
is  that  which  he  executed  in  1508  for  tlie  joiners'  com* 
pany  in  the  cathedral  of  his  adopted  (Aty.  Next  in 
importance  to  that  is  tJie  Maries  of  Scripture  round 
the  Virgin  and  Child,  which  was  ordered  for  a  chapel 
in  the  cathedral  of  Louvun.  Both  altar-pieces  are 
now  in  public  mnseoms,  one  at  Antwerp,  the  other  at 
Brussels.  3oth  challenge  attention  for  Uie  qualitiee 
which  have  already  been  destaibed.  They  dis[^ 
great  earnestness  in  expresuon,  great  minuteneas  w 
finish,  and  a  general  absence  of  effect  br  light  or  shade. 
As  in  early  Flemish  pictures,  so  in  those  of  Massy^ 
superfluous  care  is  lavished  on  jewellery,  edgings,  and 
ornament.  To  the  great  defect  of  want  of  atmosphere 
such  &ulta  may  be  added  as  affsotation,  the  result  of 
exoesuve  straining  afler  tenderness  in  women,  or  com- 
mon gesture  and  grimace  suareeted  by  a  man  to  ren- 
der pictorially  the  brutality  ^jailers  and  executioners. 
Yet  in  evray  instance  an  effort  is  manifest  to  devdop 
and  express  individual  oharaoter.  This  tendency  in 
MasOTS  is  chiefly  illustrated  in  his  pictures  of  male  and 
female  market  bankers  (Iioavre  and  Windsor),  in 
which  an  attempt  is  made  to  dispky  oonosntnted  oo- 
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ud  avarioe.  The  other  tendenoy  to  ezoeauve 
empEaeds  of  teademefla  may  be  seen  in  two  replicaa  of 
the  Viiigm  and  Child  at  Barlin  and  Anuterdam,  where 
Uie  eoBtatio  kiss  of  the  mother  is  quite  anreal.  But 
in  these  examples  there  is  a  remarkable  glow  of  color 
which  takes  us  past  many  defects.  Expreemon  of  de- 
spair is  strongly  exaggerated  in  a  Locretia  at  the  mu- 
seum of  Vienna.  On  the  whole  tibe  best  pictures  of 
Masays  are  the  quietest ;  his  Virgin  and  Christ  or 
Eooe  Homo  and  Mater  Dolorosa  (Londoo  and  Ant- 
werp) displa;^^  as  muoh  serenity  and  dirnity  as  seems 
oonratent  with  the  master's  axt  A  tfilling  example 
of  his  partiality  for  grotesque  character  in  face  is  an 
Epiphany  in  the  oouecUon  of  Mr.  H.  R.  Hughes  in 
England.  His  skill  ad  a  portnut  punter  has  not  been 
suffidently  admired,  prorably  because  most  of  his  like- 
nesses hare  ceased  to  be  idendfied  With  his  name. 

§pdius .  at  Longford,  which  drew  from  Sir  Thomas 
on  a  eulogy  in  Latin  verse,  is  but  one  of  a  numer- 
ous oUas,  to  which  we  may  add  Uie  portnut  of  Mazi- 
mOian  of  Austria  in  the  gallery  of  Amsterdam,  a  mas- 
terpiece which  at  some  future  period  may  afford  a  clue 
to  other  works  of  similar  treatment  in  English  and 
Coutinoital  galleries.  Maanrs  in  this  branch  of  prao- 
tioB  was  much  under  the  influence  of  his  contempoiu- 
ries  Lucas  of  Leyden  and  Mabuse.  His  tendency  to 
polish  and  smoothness  excluded  to  some  extent  the 
subtlety  of  modulation  remarkable  in  Holbein  and 
Diirer.-  There  is  reason  to  think  that  he  was  well  ao- 
quunted  with  both  these  German  masters.  He  proba- 
bly met  Holbein  more  than  once  on  his  way  to  Eng- 
land. He  saw  Dtirer  at  Antwerp  in  1520.  Quintin 
died  at  Antwerp  iq  1530.  The  puritan  fteling  which 
dnmbered  in  hum  was  fatal  to  some  of  his  relatiTes, 
His  sister  Catherine  and  her  husband  suffered  at  Lou- 
vain  in  1543  for  the  then  capital  offence  of  reading  the 
Bil^  he  bong  decapitated,  she  buried  aUve  in  the 
square  fronting  the  cathediaL 

Qaiotin'saon,  Jan  Hautyi,  Inherited  tlie  art  bnt  not  the 
skill  of  his  parant.  The  earliest  of  his  works,  a  St.  Jerome, 
dated  1537,  io  the  gallery  of  Vletma,  the  latest,  a  Healing 
of  Tobiaa,  of  1664,  in  the  mnseam  of  Antwerp,  are  saffident 
evidence  of  his  tendency  to  aabstitate  imitation  for  origi- 
nal thonght. 

MASTER  AND  Sf^RVANT.  These  are  scaioely 
to  be  considered  as  technical  terms  in  law.  The  rela- 
taonship  which  they  imply  is  created  when  one  man 
hires  the  labor  of  another  for  a  term.  Thus  it  is  not 
eonatituted  by  merely  contracting  with  another  for  the 
perfoimanoe  of  a  definite  woric,  or  by  sendiogan  article 
to  an  artificer  to  be  repaired,  or  engaging  a  Duilder  to 
'construct  a  house.  Nor  would  the  em^yment  of  a 
man  for  one  definite  act  of  personal  semce — &  g.^  the 
engagement  of  a  messenger  for  a  nngle  occauon— f;en- 
enuly  make  the  one  master  and  the  other  servant  It 
was  held,  however,  in  relation  to  the  offence  of  em- 
bezzlement, that  a  drover  employed  on  one  occamon  to 
drive  catde  home  from  market  was  a  servant  within 
the  statute.  (See  article  EHBEzZLnoENT  for  defini- 
tion of ' '  clerk  or  "  servant  * '  in  that  connection. )  On 
the  other  hand,  there  are  many  decinons  limiting  the 
meaning  "Bervants  "  under  wills  giving  legacies  to 
the  dass  of  servants  generally:  Thus  "  a  person  who 
was  not  ohUffpA  to  give  his  whole  time  to  the  master, 
hut  was  yet  m  some  sense  a  servant,' '  was  held  not  en- 
titled to  share  in  a  legaoy  to  the  servants. "  These  cases 
are,  however,  interpretations  of  wills  where  the  inten- 
tion obviously  is  to  benefit  domestic  servants  only.  And 
so  in  other  connections  questions  may  arise  as  to  the 
exaot  nature  of  the  relations  between  the  parties— 
whether  they  an  master  and  servant,  or  principal  and 
agent,  or  landlord  and  tenant,  or  paitnen,  etc. 

The  terms  of  the  contract  of  service  are  for  the  most 
part  sudi  as  the  parties  choose  to  make  themj  but  in 
the  absence  of  express  stipulations  terms  will  be  implied 
by  the  law.  Thus,  "where  no  time  is  limited  ei^er 
expressly  or  by  implication  for  the  duration  of  a  oon< 
traot  of  niring  and  service,  the  hiring  is  oonddued  at 


a  general  hiring,  and  in  point  of  law  a  biting  tot  a 
year."  But  "m  the  case  of  domestic  and  menial 
Bervants  there  is  a  well-known  rule,  founded  solely  on 
custom,  that  their  contract  of  service  may  be  deter- 
mined at  any  time  by  giving  a  month's  warning  or 
paying  a  month's  wages,  but  a  dcnnestto  or  other 
yeariy  servant,  wronfffu^  quitting  his  master's  ser- 
vice, forfeits  sll  claim  to  wages  for  that  part  of  the 
current  year  during  whi^  he  has  served,  and  cannot 
claim  the  sum  to  whiiA  his  wagee  would  have  amounted 
had  he  kept  his  contract,  merely  deducting  therafirom 
one  month  s  wages.  Domestic  servants  nave  a  right 
by  custom  to  leave  their  situations  at  any  time  on  pay- 
ment of  a  calendar  month's  wagM  in  advance,  just  as 
a  master  may  discharge  them  in  a  similar  manner" 
jManley^  Smith's  Law  of  Matter  and  Shnant,  chaps, 
li.  and  lii.).  The  master's  right  to  chastise  a  servant 
for  dereliction  of  dut^  (which  appears  to  be  still  recog- 
nized in  some  Amencan  cases)  is  no  longer  sustainra 
in  English  law,  mUess  perhaps  in  the  ease  of  servants 
under  age.  to  whom  the  master  stands  in  2ocopciren(tf. 

The  following  are  asngned  by  Manley  Smith  as  in 
general  sufKment  grounds  for  disehaiging  a  servant: — 
(1)  wilful  diaobemence  of  an^ir  lawful  oraw;  (2)  gross 
moral  misoooduot;  (3)  habitual  neghgence;  (4)  in- 
competence  or  permanent  disability  caused  illness. 

A  master  has  a  right  of  action  against  any  person 
who  deprives  him  of  the  services  of  his  servant,  by 
enticing  him  away,  hwboring  or  detaining  him  after 
notice,  confining  or  disabling  him,  or  by  wdueing  his 
female  servant.  Indeed  the  ordinary  and  only  avail- 
able action  for  seduction  in  English  law  is  in  form  a 
elaim  by  a  parent  fbr  the  loss  <tf  hu  daughter's  services. 

The  death  of  either  master  or  Bsrvant  in  general 
puts  an  end  to  the  contract  A  servant  wrDn^;fblly 
discharged  may  either  treat  the  contract  as  rescinded 
and  sue  for  servioes  actually  rendered,  or  he  may  1»ing 
a  special  aotion  for  damages  for  the  breach.  A  master 
is  bound  to  provide  food  (but  apparently  not  medical 
attendance)  for  a  servant  living  under  his  roof,  and 
wilful  breach  of  duty  in  that  respect  is  a  misdemeanor 
under  24  &  25  Vict  c.  100. 

A  servant  has  no  right  to  demand  "a  character** 
from  an  employer,  and  if  a  character  be  given  it  will 
be  deemed  a  privileged  communication,  so  that  the 
master  will  not  be  liude  thaeon  to  the  servant  unless 
it  be  false  and  malidous.  A  master  by  kAowin^ly 
^ving  a  false  character  of  a  servant  to  an  intemhng 
employer  may  render  himself  liable — diould  the  ser- 
vant for  example  rob  or  injure  his  new  master. 

For  penalties  inonrred  by  personating  masteri  and  giving 
fitlse  certificates  of  character,  or  ij  penoms  othring  them- 
■elvfls  as  servants  with  fidse  or  foiged  eertillcateii  see  311 
Geo.  in.  o.  66. 

Befinenoe  wasr  be  made  to  fha  arttoto  on  It&Mm  ajkd 
IiA30B  Laws  lor  the  cases  in  which  speeiBl  tomi  have 
heen  introdneed  into  contTacta  of  service  by  rtstote  («.g^ 
Trock  Act),  Hid  for  the  recent  legislation  on  the  sapJeM 
generally,  inelnding  the  Employers'  Liability  Act,  1880. 

The  master's  liability  on  the  conttacta  at  his  Borvant 
depends  on  altogether  different  prinoiples  ftrom  those  on 
which  hia  liability  for  negligence  has  been  Jostlfled,  It  is 
BUbstantiaUy  a  case  of  liability  as  principal  for  the  acts  of 
an  agent  The  main  question  in  all  cases  Is  whether  the 
alleged  agent  had  antiiorlty  to  make  a  ctrntract  tat  his 
principal,  and  In  the  relation  of  master  and  semnt  there 
may  be  any  variety  of  circumstances  giving  rise  to  that 
preemption.  Here  the  rights  of  third  petsons  have  to  be 
consid^ed,  and  the  master  will  be  held  liable  to  them 
wherever  he  has  "  by  words,  conduct,  or  demeanor  held  out 
his  servant  as  a  general  agent,  whether  In  all  kinds  of 
bosineas  or  in  traoaactint;  basiness  of  a  partioular  kind," — 
even  if  the  servant  shoaid  act  contrary  to  express  orden. 
■For  example,  a  hois».dealer  sending  his  servant  to  market 
with  a  horse  to  sell  will  be  liable  on  tiie  servant's  waxranty. 
although  he  has  hem  positively  ordered  not  to  wanut; 
whereas  an  owner  sending  a  stranger  to  sell  wonM  not  be 
liable  on  a  wanamtT  Riven  eontiaxy  to  erprsss  directioiia. 

MASTIC,  or  Mastich,  a  rerinons  exudation  obtuned 
from  the  lentisk,  IKstacui  Zentucui,  an  evergreen  shrub 
o£  the  natonl  ordcff  AnacarcKboMB.   The  lentUc  or 


Digitized  by 


Google 


628 


MASTODON. 


maatio  plant  ia  ind^genoiu  to  the  Meditemnean  coast 
RKion  from  Syria  to  Spain,  but  growa  also  in  Fortu- 
ffi,  Moroooo,  and  tide  Canaries.  Although  experi- 
mentH  have  proved  that  excellent  maslio  might  be  oh> 
tained  in  othw  islandB  in  the  archipelago,  the  produc- 
tion of  ithe  drug  haa  been,  since  the  time  of  DioB- 
oorides,  almoBt  exclusively  confined  to  t^eislond  of  Scio. 
The  mastic  districts  of  that  island  are  for  the  most 
part  flat  and  stony,  with  littJe  hills  and  few  streams. 
The  shrubs  are  about  6  feet  high.  The  resin  ia  con- 
tained in  the  bark  and  Dot  in  the  wood,  and  in  order 
to  obtain  it  numerous  Tertical  incasiona  are  nuule,  dur- 
ing June,  Ji^y,  and  August,  in  Uie  stem  uid  ^ief 
Imnches.  The  resin  speedily  exudes  ud  hardens  into 
roundish  or  oval  tears,  which  are  collected,  afler  about 
fifteen  days,  b^  women  and  children,  in  little  baskets 
lined  with  white  paper  or  cotton  wool.  The  ground 
around  the  trees  is  kept  hard  and  clean,  and  fiat  piecea 
of  atone  are  often  laid  beneath  them  to  prevent  anv 
droppings  of  resin  from  becoming  contaminated  with 
dirt  The  collection  is  repeated  three  or  four  times 
between  June  and  September,  a  fine  tree  being  found 
to  yield  about  8  or  10  K>  of  mastic  during  the  season. 
Besides  that  obtained  from  the  incisions,  mastic  of 
Tory  fine  quality  spoataoeously  exudes  from  the  amaU 
branchea.  The  harrest  ia  afifeoted  by  showeza  of  run 
during  the  period  of  oolledion,  and  the  trees  are  much 
iiqured  by  iroatt  which  is,  however,  of  rare  occurrence 
in  the  diatriota  where  they  grow. 

Four  qnalltlw  of  mastic  axe  reoogniaed  by  the  deilen  in 

Selo. 

1.  Odke,  consisting  of  large  pieces,  sold  chiefly  for  use 
in  the  senglios,  being  chewed  hj  women  of  all  ranks 
throughout  the  Torlcish  empiTe,  for.the  parpose  of  impart- 
ing an  agreeable  odor  to  the  nreath.  Thu  quality  Is  worth 
120  to  130  piastroa  per  oke  (of  2.83  lb)  or  even  more. 

2.  Larae  tean,  worth  90  to  100  piastres. 

3.  Snm  teaTM,  valued  at  75  to  60  piaatree. 

4.  Maatio  mixed  with  fcagmenta  of  leaves  and  sand, 
ohlefly  conaumed  In  the  mannuctnre  <^  the  Turkish  Uqnenr, 
or  mutic  brandy,  called  rdbi,  and  other  cordials. 

The  third  sort,  in  small  tean,  ia  that  which  is  chiefly 
exported  to  England,  the  first  and  second  qualities  being 
aent  to  Tuikej,  especially  Constantinople,  also  to  Trieste, 
Tienna,  and  Maneilles. 

These  varieties  are  known  to  the  dealers  as  nXwH,  fXim- 
Kfyi,  wtirra,  end  ^Xoiia  respectively. 

Hsstio  still  forms  the  principal  revenue  of  Scio.  In  1871, 
28,000  lb  of  picked  and  42,000  lb  of  common  were  exported 
fnm  that  idand,  the  fionnw  being  worth  as.  lOd.  and  the 
latter  Ss.  lOd.  per  lb.  llie  average  price  in  Londtm  varies 
tnm  Sa.  6d.  to  4a.  6d.  per  lb. 

During  the  15th,  16tb,  and  17th  centuries  mastic  enjoyed 
a  high  repntaUon  as  a  medicine,  and  formed  an  ingredient 
In  a  luge  number  of  medical  eom^onnds,  but  its  use  In 
medicine  Is  now  almost  obsolete. 

Hasticoccnis  In  English  commerce  in  the  form  of  roundish 
tears  about  the  size  of  peas,  some  of  them,  however,  being 
oblong  or  pear-shaped.  They  are  transparent,  with  aglassy 
fracture,  u  a  pale  yellow  or  &int  greenish  tinge,  which 
darkens  slowly  1^  age.  When  chewed  thejr  rapidly  soften, 
by  which  character  they  are  easily  distingaished  from  San- 
darao  resin,  which  while  bearing  a  strong  resemblance  to 
mastic  occurs  in  tears  of  a  more  cylindriod  shape.  The 
mastic  which  has  been  impwted  of  late  years  presents  a 
bright  glas^  appeannoe  fnm  having  been  waahed 
from  dost. 

Uaatic  is  soluble  in  turpentine,  chloroform,  ether,  ace- 
tone, and  oil  of  doves;  but  cold  alcohol  dissolves  only  90 
per  ctmt.  of  it.  Tht  soluble  portion  is  called  Alpha  rsttn 
(C^iH^H)*),  and  poassssea  add  pn^ertiea.  The  Inaduble 
portion.  Beta  retm  or  JfMfiefa,  is  somewhat  leas  rich  In 
oxygen,  and  is  a  translucent  odorless  tough  snbetanoe  In- 
soluble in  caostic  alkali. 

Pitlaeia  fUi^jid,  Stocky  and  P.  MfinKeiL  St.,  trees  grow- 
ing throughout  Slndh,  Balndiistan,  and  Gkbul,  yield  a 
kind  of  mastic  which  is  met  with  in  the  Indian  basaars 
under  the  name  of  Hiulagirimi,  i.a..  Bo  man  mastic.  This 
when  met  with  in  the  European  market  is  known  ss  East 
Indian  or  Bombay  mastie.  In  Algeria  P.  i^UmtMo,  Desf., 
yields  a  sdld  nun,  which  Is  collected  and  used  by  the 
Arabs  as  a  masticatory.  Cape  mastic,  nsed  by  the  colonists, 
but  not  exported  to  England,  is  the  produoe  of  Ettryopa 
ismK^IMm,  the  redn  bush,  or  Aorpmi  boiek,  of  the  Boers,— 
e  plufe  OK  the  eompodta  order  growing  abondutly  in  Uie 


Clanwilllam  district.   Dammar  redn  is  sometimes  sold  nn> 

der  the  name  of  mastlo.  The  West  Indian  mastic  tree  is 
the  Bunera  gummiftra,  and  the  Peravian  mastic  is  8Amm» 
moUe  ;  but  ndther  itt  theae  fhrnishes  eommercial  resins. 

SfASTODON  (from  /uurr^,  "nipple,"  and 
"tooth"),  a  name,  suggested  by  the  conical  or  papil- 
lary form  of  the  projecttona  on  the  mohir  teeth  of  some 
of  the  spedea,  '^ven  by  Cuvier  to  a  genus  of  extinct 
elephant-like  animals.  Their  pontion  in  the  suborder 
Prol/otcidea  of  the  great  order  ViMpdata  has  becm  in- 
dicated in  the  articM  Mami^t.t^  ^  431  of  the  pree- 
ent  volume). 

In  nae*  general  form,  and  prinupal  oeteologioal 
eharacteiB  the  Mastodons  resembled  the  Elepfauita. 
It  is  by  the  teeth  alone  that  the  two  groups  are  to  be 
distinguished,  and,  as  ahown  in  the  article  just  re- 
ferred to,  so  numeroua  are  the  modifications  of  these 
or^ms  in  each^  and  so  insensibly  do  they  pass  b^  a. 
senes  of  gradations  into  one  another,  that  the  distmc- 
tion  between  the  two  is  an  arbitrary  and  artificial  one, 
though  convenient  and  even  neoeasary  for  descriptive 
purposes. 

As  in  other  Proboscadeans,  the  teeUi  of  Mastodons 
consist  only  of  incisors  and  molars.  The  iuasors  or 
tusks  are  never  more  than  a  single  pair  in  each  jaw. 
In  the  upper  jaw  they  are  always  pxeaeat  and  of  large 
size,  but  BpparenUy  never  so  much  curved  as  in  some 
species  of  Elephant,  and  they  often  have  longitadinal 
lumds  of  enamel,  more  or  less  spirally  disp^d  upon 
their  surface,  which  are  not  met  with  in  Elephuits. 
Lower  incnaors,  nevorfounditttmeElephants,  are  pres- 
ent throughout  life  in  some  species  of  Mastodon,  which 
have  the  aymphyais  of  the  lower  jaw  greatly  elongated 
to  support  them  (asin  M.  anguttiaent,  M.  pmteUa^  and 
M,longinstris  {me&^.l,  C).  In  the  common  Amen- 
can  Bpedes  (M.  ohioticiu^  Blumenhach)  there  were  two 
tuaks  in  the  lower  jaw  in  the  young  of  botii  sexes ; 
these  were  soon  shea  in  the  female,  Imt  one  of  them 
waa  retained  in  1^  male.  In  other  s^eciea  no  infmor 
tusks  have  been  found,  at  all  events  in  adult  life  (see 
figure  of  SS.  turicetisis). 

The  molar  teeth  are  nx  in  number  on  each  nde, 
increasing  in  size  from  before  badcwards,  and,  aa  in 
the  Elephants^  with  a  horizontal  succession,  the  an- 
terior teeth  being  lost  before  the  fiill  development  of 
the  posterior  teeth,  which  gradually  move  forward, 
taking  the  place  of  those  that  have  been  destroyed  by 
wear.  This  process  ia,  however,  not  ao  complete  as  in 
the  true  Elephants,  and  as  many  aa  three  teeth  may 
be  in  ])lace  in  each  jaw  at  one  time.  There  is,  more- 
over, in  many  species  a  true  vertical  sncoeaaion,  affect- 
ing either  Uie  third,  or  the  third  and  aeoond,  or  (in 
one  American  apecies,  M.  ptpduetua)  the  first,  second, 
and  third  of  the  kx  molariform  toeth.  These  three 
are  therefore  reckoned  as  milk  molars,  and  their  suo- 
oeasors  as  premolars,  while  the  last  three,  which  are 
never  changed,  correspond  to  the  true  molars  of  those 
animals  in  which  the  typical  dentition  ia  fully  developed. 
The  study  of  the  mode  of  suoceamon  of  the  teeth  in  the 
different  species  of  Mastodons  ispartioolarlv  interesting, 
as  it  exhibite  so  man^  steges  of  the  process  by  which  the 
very  anomalous  dentition  of  the  modern  Elephants  ma^ 
havebeen  derived  bv  gradual  modification  from  the  typi- 
cal heten)dont  and  aiphyodont  dentition  of  the  ordinanr 
ManuiuJ.  It  also  shows  that  the  anterior  mdan  ox 
Elephants  do  not  ooneepond  to  the  ptemolan  of  other 
Ungulates,  but  to  the  milk  molars,  the  early  loss 
winch  in  consequence  of  the  peculiar  process  of  hori- 
zontal forward-moving  snoceeaion  does  not  require,  or 
allow  Ume  for,  their  replacement  by  premolan.  It 
must  be  noted,  however,  diaJt,  in  the  Mastodon  in 
some  respects  the  least  specnalized  in  tooth-stncture, 
the  M.  ohiotiau  of  North  America,  no  vertical  aw^  - 
cession  of  the  molars  has  yet  been  obaervedj  althou^ 
vaat  numbers  of  specimens  have  been  examined. 

The  Mastodons  have,  generally  apeaking.fewer  ridge» 
on  their  molar  teeth  than  the  Elephaots ;  the  ridges  are  - 
also  less  elevated,  wider  apart,  have  a  thicto  enaoMl 
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tiOTering,  and  acaroelyanyoeinentam  filling  up  the  space 
between  them.  Sometimes  (as  in  M.  okioticut)  the 
ridgee  are  simple  tmuvdrse  wedge-shaped  elevations, 
with  straight  or  concave  edges.  In  otiier  species  the 
summits  of  the  ridges  are  more  or  lees  Bubdivided  into 
oonical  ousps,  and  may  have  acoessoiy  cusps  clustering 
wound  them  (aa  in  M.  arvcmmnt,  see  fig.  2).  When 


the  apioea  of  these  are  worn  by  mastication,  their 
surfaces  resemble  circles  of  dentine,  surrounded  by  a 
border  of  enamel,  and  as  the  attrition prooeeds  different 
patterns  are  proauced  by  the  union  oi  the  bases  of  the 
cusps,  a  trilobed  or  trefoil  form  being  characteristic  of 
some  species. 
Certain  of  the  molar  teeth  of  the  middle  of  the  aeries 


ria.  1.— Jftutodm  turbxntU  (PUooeae).   From  BlamoDdk  A,  B,  JT.  okbMau;  C,  Jf.  loKfftroitrU. 


in  both  Elephants  and  Mastodons  have  the  same  num- 
ber of  principal  lidf^.  and  those  in  front  of  them  have 
fewer  and  those  behmd  a  greater  number.  These  teeth 
were  distinguished  as  "  intermediate ' '  molars  by  Dr. 
Falconer,  to  whose  extensive  and  oonaoientious  re- 
searches we  owe  much  of  our  knowledge  of  the  struc- 
ture  of  this  group  of  animals.  In  the  restricted  genus 
Elephat  there  are  only  two,  the  last  milk  molar  and 
the  first  true  molar  (or  the  third  and  fourth  of  the 
whole  series),  which  are  alike  iu  the  number  of  ridges ; 
whereas  in  the  Mastodons  there  are  three  such  teeUi, 


Fi«.  2.— upper  llol&r  of  MoMlodm  aTvemen»U.  From  Owen. 

the  last  milk  molar  and  the  first  and  second  true  molars 

ior  the  third,  fourth,  and  fifth  of  the  whole  series), 
n  the  Elephants  the  number  of  ridges  on  the  inter- 
mediate molars  always  exceeds  five,  but  in  the  Masto- 
dons it  is  nearly  always  three  or  four,  and  the  tooth  in 
front  has  usunlly  one  fewer  and  that  behind  one  more, 
so  that  the  rid^e  formula  (i.e.,  a  formula  expressing 
the  number  of  ndges  on  each  of  the  six  molar  teeth) 
of  most  Mastodons  caij  be  reduced  either  to  1,  2,  3,  3, 
3,  4j  or  2,  3,  4,  4,  4,  6-  The  former  characterizes  the 
section  called  Tn'lophodon,  and  the  latter  that  called 
Tetralophodon  by  Dr.  Falconer.  These  divisions  are 
very  useful,  as  under  one  or  the  other  all  the  present 
known  species  of  Mastodon  can  be  ranged,  but  obeer- 


rations  upon  a  lareer  number  of  individuals  have 
(ibown  that  the  number  of  ridges  upon  the  teeth  is  by 
no  means  so  constant  as  implied  by  the  mathematicu 
formulse  given  above.  Their  exact  enumeration  is 
even  difficult  in  many  cases,  as  "  talons  "  or  smidl  ac- 
cessory ridges  at  the  hinder  end  of  the  teeth  occur  in 
various  stages  of  development,  until  they  take  on  the 
character  of  true  ridges.  Transitional  conditions  have 
also  been  shown,  at  least  in  some  of  the  teeth,  be- 
tween the  trilophodont  and  the  tetralophodont  forms, 
and  again  between  the  latter  and  what  has  been  callea 
a  "  pcntalophodont "  type,  which  leads  on  towards  the 
condition  of  dental  structure  characteristic  of  the  true 
Elephants. 

The  raapo  of  the  gensB  Martodon  in  time  was  ftom  tha 
middle  of  the  Mioc«iie  period  to  the  end  of  the  PlioceDO  io 
the  Old  World,  when  they  became  extinct ;  bat  in  America 
several  species — especially  the  beat-known,  owing  to  the 
abODdaoco  of  its  remains,  which  bas  been  Tariously  called 
M.  okiotictu,  M.  americmiva,  and  M.  ^anlew — survived  quite 
to  a  late  Pleistocene  period. 

The  range  in  space  will  be  best  indicated  by  the  follow- 
ing list  of  the  generally  recognized  species.  1,  Ttilopho- 
dontserlee — H.  aniputideiu,  borioni,  pentelici,  pyrenaicut,  tapi- 
roidet  (or  turi4xntu),  virgatidena,  from  Europe ;  Jf.  falcontri 
and  pandionii,  from  India;  31.  oKioticHt,  obacunu,  and  pro- 
ductiu,  North  America;  and  if.  amlium and  ftumfrobUit, Sooth 
America.  2.  Tetralophodont  scries — if.  artemamt^  M.  dit- 
rimt/if  and  Umgiro»tru,  from  Europe ;  if.  latidena,  $tvalm»i», 
and  perammiit,  trom  India;  if.  nirijlau,  from  North 
America.  The  only  two  of  which  remains  have  been  found 
in  Qreat  Britain  are  if.  arrminiM  and  if.  boraoni,  both  from 
the  crags  of  Norfolk  and  Suffolk. 

The  range  of  the  genus  was  thna  very  extensive,  and  it 
has  even  been  supposed  to  reach  to  Australia,  where  no 
Ungulate  mammal  bas  ever  been  proved  to  exist.  This 
BUpposition  until  very  recently  has  been  based  upon  the 
evidence  of  a  single  molar  tooth  of  an  animal  andonbtedly 
belonging  to  Mtutodtm,  and  alleged  to  have  been  brought 
from  near  Boree  Creek,  an  affluent  of  the  Lachlao  river  in 
the  Ashburnham  district,  New  Booth  Wales,  by  the  lata 
Count  Strzelecki,  and  described  by  Professor  Owen  in  1844 
under  the  name  of  M.au»traiU.  Its  identity  with  the  Sooth 
American  M.  andium  has,  however,  been  shown  by  Dr.  Fal- 
coner, who  has  thrown  gtave  doubts  upon  the  locality  as- 
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dgned  to  the  ipoelmeu.  A  fragmeot  of  a  tuak,  of  the  Ana- 
timliau  oiigia  of  which  there  u  lesi  question,  and  which 

Jnaente  the  ohaiaoteristio  stenetore  onl^  known  at  present 
1  Elephaote  and  Hastodoiu,  has  been  lately  dewribed  hy 
Profeeaor  Owen  (iVoe.  So^:  8oc,  March  30,  18821.  It  was 
foand  In  a  drlft-depoait  of  a  ravine  in  a  district  of  Darling 
Downs,  eo  miles  to  the  eastward  of  Moretoo  Bay,  Qaeens- 
land.  Unfortiutatelr  no  other  portions  of  the  remaini  of 
Uw  aoliiud  to  which  it  belonged  hare  been  disoorwed. 

AbUenrapAy.— Corler,  Ommm§  Jbwfln;  Falconer  and  Osatler, 
Ahm  AiMom  fiMoub,  1846-17 ;  H.  Falconer,  Falmontotoffiaii 
Omoin,  edited  braUunailson,.im;  WaiTen,beMri0tfim(^Ue 
'    (^Jfiulodonptami«««,18&2:  Qyrm,  BriHA  fHyntfUammaU  ; 

.tftion  desFioboscidlens,  etc.,"  in  Bull.  detaSoc 


I«rtM.*'Barladeni 

etetorinicds  iVtMoc;  ser.  2,  toL  ztI.  p.  469,  l^lM :  A.OaadiT^n<aiaua! 
A«37«eMMbd«/AW«^  hoiaj,  OmMtmltaiuta  Ob- 

kar,  "SlwaUk  and  NacbadaPnibowddea,"  In  ibmofnSutt  Ouloff- 
laaawv^qf  India,  im.  (W.H.F.) 

MAS'tJDY.  Abd'l-Hasan  'AH  ibo  ^oaein  ibn  'Al( 
'  el-Mas'lidT,^  wu  bora  at  Baghdad  towards  the  dose  of 
the  9th  Cnriadan  century.  Great  part  of  his  life  was 
roent  in  travel;  in  912-13  A.D.  he  was  at  Mdlt&n  in 
the  Puiyab,  and  also  viated  Maustira.  Three  years 
Wor  he  was  at  Ba^  and  met  Abu  Zeid,  the  geog- 
rapha*j  whose  remarks  on  the  extreme  East  are  com- 
prised m  Jieina.ud' a  Relation  dea  Kf^aj/es  (Paris,  1845). 
His  writings  and  those  of  Mds'ddy  are  indebted  each 
to  the  other.  In  the  interval  it  would  seem  our  travel- 
ler had  gained  that  peraonal  acquaintance  with  Fars 
and  Suaiana,  and  that  knowledge  of  the  books  of  the 
Persians,  of  which  he  speaks  in  his  writings.  Once 
more  tuminx  eastward  he  was  at  Cambay  in  915-16, 
and  foon  ani^  at  ^tmilr.  Hence  he  poshed  on  to 
Ge^on  and  sailed  to  Madagascar,  returmng  to  'Om&n 
in  916-17.  In  Uie  introduction  to  the  Meadows  he 
seems  also  to  say  that  he  had  journeyed  as  far  as  China. 
A  northern  journey  carried  Mas'tldjr  as  far  as  the  Cas- 
pian Sea.  In  926  he  was  at  Palestine,  where  his  curi- 
osity, not  limited  by  religious  prcyudioe,  led  him  to 
visit  the  Christian  church  and  describe  its  relics.  In 
943-44  he  made  a  careful  study  of  the  rains  of  Antioch, 
and  BubBequently  proceeded  to  Bagra.  In  the  same 
year  he  oomposed  the  Meadowt  of  Gold.  The  last  ten 
Tears  of  his  life  were  passed  in  Syria  and  Egypt  His 
last  work,  The  Indicator  and  Monitor,  was  writ|ten 
345  A.H.,  and  his  death  took  place  in  Egypt  the  same 
yewr  (956-67  A.D.).*  The  vast  journeys  of  Mas'tidy  did 
not  pass  beyond  the  lines  or  oommerdaj  enterprise 
among  the  Moslems  of  those  daysj  when  'Irilp  was  not 
niyamy  held  to  be  the  centre  ot  the  world,  and  the 
arms,  uie  trade,  and  the  religion  of  IsUm  penetrated 
to  the  remotest  parts  of  Asia  and  Aitica,  But 
MaS'tid:^  did  not  travel  for  gain.  His  object  was  to 
study  with  his  own  eyes  the  peculiarities  of^ every  land, 
and  to  collect  whatever  was  of  interest  for  archaeology, 
history,  and  manners.  Singularly  free  from  bigotry — 
he  was  himself  a  Mo'tazilite,  one  of  the  heretioil  seot, 
as  they  were  reckoned,  who  held  the  doctrine  of  man's 
free  will— he  was  reaify  to  derive  information  even 
from  the  writings  of  infidel  Persians  or  of  a  Christian 
insho^'  In  the  ranf;e  of  his  observations  and  the  naive 
uncritical  honesty  with  which  he  records  them  he  has 
naturally  suggested  comparison  with  Herodotus,  and 
BO  competent  a  judge  as  Ibn  Khaldttn  ^veshim  the 
title  of  im&,m  of  Eastern  hiatorians,  an  epithet  prerasely 
parallel  to  that  borne  by  Herodotus  among  the  his- 
torians of  the  West  The  parallel,  however,  must  be 
taken  with  great  deductions.  Of  the  Meadmve,  the 
work  by  which  Mas'iidy  is  chiefly  known,  by  far  the 
greater  part  is  an  historical  compilation,  enlivened  in- 
deed in  some  parts  by  personal  recollection  of  places 
and  the  like,  but  mainly  drawn  from  a  vast  mass  of 

1  The  anmame  ii  derived  from  an  ancestor  Hsa^d,  a  Ueocan, 
whose  son  'AbdaUa  accompanied  Mobammed  on  his  flight  to  He- 
dine,  snd  Is  often  mentioned  In  tbe  history  of  the  propaeL  De- 
talls     to  the  AuuUy  are  given  by  Reinlce,  Arm.  Mot,,  vol  L,  note 

V». 

*  See  De  Baoy.  ChmL,  1st  ed.  11. 490. 

■  Inibe  Meaibim.  UI.«B,he  leUsns  that  at  FOBttt(01d  Galrq),la 
Ml  A.H..  tiwre  MX  into  hk  hands  aohronleto^ow  kst)  br Ood- 
rmei,  bishop  of  Qlnmne,  which  be  nsw  tor  bis  narrative. 


earlier  books,  *  which  are  used  in  tbe  oommon  paste-and- 
BoiaBois  fashion  of  Eastern  histoiy.  Evan  in  the  earlier 
ooamogn4>hioal  chapters  the  author's  vast  and  misod- 
laneons  xMding,  wbieh  indnded  the  Araino  transla- 
tions of  Ptolemy  and  other  Gkeek  writers,  is  mingled 
with  his  original  obsemtions  in  that  iU-digeeted  style 
BO  often  oharact«ristio  of  men  of  prodigioua  aognimtive 
power :  and  the  presentation  of  nets  nUa  aa  rar  diort 
of  freBbneBS  and  the  artistio  ohann  of  the  inimitaUe 
Oredan  raconteur  as  the  shapeless  details  of  oniverBal 
history,  as  it  appeared  to  the  Mmlem,  fall  short  of  the 
epic  interest  of  the  great  struggle  for  supremacy  be- 
tween Eran  and  Hellas. 

Mas'6dy  has  himself  sketched  his  literaiy  activity  in  the 
opening  chapter  of  the  Meadow$  and  in  hla  lost  book  Tht  In- 
dicator. In  his  hnse  AiuuU*  {AlM&r  el-Zem^^n)  and  In  a  sec- 
ond work  of  less  extent  (KUih  a-Amai)  which  followed  it 
he  snrnmed  np  the  whole  cosmogrsphical  and  geogn^hical 
science  of  his  age.  These  works  are  lost  or  known  onlr  by 
fragments,  but  we  poaseas  an  abridgment  in  the  anther's 
third  great  work  Th«  Meadotot  of  Oold  and  MinM  of  Predout 
Btona,  of  which  there  are  many  MS9.  in  Ehuropean  libra* 
lies.  It  was  printed  by  Batbier  de  Heynard  with  a  French 
translation,  9  vols.  8vo,  Paris,  1861-77,  and  at  B61&k  in 
1867  (2  vols,  folio).  The  first  volnme  <rf  an  English  trans- 
lation by  Sprenger  appeared  at  London  in  1811:  bnt  the 
work  waa  not  continued.  The  Kitib-el-Tanbih  {l»dieab>r 
and  Monitor)  exists  in  HS.  at  Paris,  and  has  been  folly  de- 
scribed by  De  Sacy  in  Notieu  et  ExtraUt,  vol.  vlii.,  1810  (re- 
printed at  the  end  of  the  Paris  edition  of  the  Jfeodons, 
where  a  list  of  other  works  of  onr  anthor  is  given).  See 
also  Quatremere  in  Jour.  Aa.  for  January,  1^8,  and  tbe 
article  "  Masoady."  by  Beinand,  in  the  Nome.  JBiog.  OMraU, 

MASULIPATAM,  the  chief  town  of  Kistna  dis- 
trict, Madras,  Induu  and  a  seaport,  is  ntnated  in  16* 
9^  N.  lat,  81°  IV  E.  long.,  with  a  population  in  1871 
of  36,316.  The  export  trade  is  partly  to  Europe: 
imports  are  chiefly  local  In  1874-75  235  vessels  of 
106,000  tons  burden  visited  the  port;  the  exports 
(oil-seeds  and  cotton  lunounted  to  £171,400,  the  im- 
ports to  £119,600.  The  town  contains  the  usual  dis- 
trict offices,  a  jul,  and  several  sohoola,  the  chief  being 
the  high  school  It  is  a  flourishing  station  of  the 
Church  Missionary  Society. 

Hasnlipatam  was  tbe  earliest  British  settlement  on  the 
Coromandel  coast.  An  agency  was  established  there  in 
1611,  and  a  fortified  factory  In  1622.  Daring  the  wan  of 
the  Camatic,  the  English  were  tempoiarily  expelled  the 
town,  which  was  held  by  the  French  for  some  years.  In 
17ri8  the  town  and  fort  were  carried  by  stonn  by  Colonel 
Forde,  and  it  has  been  held  by  the  British  ever  ainoe. 
Weavers  form  a  larfce  portion  of  the  inhabitants  of  the 
town,  though  their  trade  has  greatly  declined  ainoe  the 
beginning  of  this  century.  Their  operations,  besides  weav- 
ing, inelnde  printing,  bleacliing,  washing,  and  dxeaaing. 
In  former  days  the  chintses  of  Hamlip^tm  had  a  great 
reputation  abroad  for  the  frcehneaa  and  permanency  of  their 
dyes,  the  colon  beooming  brighter  after  washing  than  be- 
fore. There  is  still  a  small  demand  for  these  articles  In 
Burmah,  the  Straits,  and  tbe  Persian  Onlf ;  bat  steam  ma- 
chinery has  nearly  beaten  the  hand-loom  out  of  the  field. 
Another  specialty  was metopo^Iomt  or  kerchittb  for  the  head ; 
bnt  this  indastry  was  mined  by  tbe  refosal  of  the  Wast 
Indian  negroes  to  wear  these  kerehie&  after  their  emaiiei- 
pation.  Tartans,  ginghams,  towels,  and  table  linen  are 
still  manufactured  to  some  extent.  The  importance  of  the 
place  is  now  declining,  and  the  garrison  was  witbdravrn  in 
1885.  The  heaviest  blow  to  the  prosperi^  of  the  town  was 
given  by  the  great  storm-wave  of  1864,  whldi  swi'pt  over 
the  entire  town,  and  is  said  to  have  destroyed  30,000  IItcs. 

MATAMOROS,  a  city  of  Mexico,  in  the  state 
of  Tamaulipas,  on  the  southern  bank  of  the  Rio 
Grande,  about  35  miles  from  its  month,  and  directly 
op))oaite  Brownsville  in  Texas.  Built  in  an  open 
plain,  MatamoroB  has  its  sbwts  laid  oat  mlh  great 
regularity ;  and  the  general  appearance  gives  eviohsiioe 
at  once  of  its  recent  rise  into  importance  and  of  the 
influence  of  the  architectural  fashions  of  the  United 
8tateti.  The  prindpal  building  is  the  large,  bnt  heay^- 
looking  catheidral  An  extenaive  traflio,  both  legiti- 
mate and  contrabajid,  is  carried  on  between  Matamtwos 

«  or  ttMse  the  tot  chapter  gives  an  (ntemting  eataloKM. 
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and  BrowDSTiUe,  and  in  spite  of  the  bar  at  the  moath 
of  the  rirer,  \rmoh  in  foal  weather  prevents  the  en- 
tr&Dce  ereo  of  small  achoonenij  the  place  is  not  with- 
out its  Talue  to  Mexico  as  a  foreign  port.  The  imports 
of  American  and  of  Kuropean  goods  are  valued  each  at 
about  $1,100,000,  with  a  growing  preponderance  on 
the  side  of  Uie  American.  Cotton,  nax,  silk,  and 
woollen  goods  are  Che  main  items  in  the  European  list : 
cottons,  leat'  tobaoco,  wheat  flour,  machinerjr,  and 

g reserved  meats  in  the  Amerioan.   Hides  and  skins, 
ve  animals,  and  wool  are  the  prindpal  exports  apart 
coin  and  bulUon,  which  are  largely  smuge^ed  to 
avoid  the  export  dvity.    The  poptuation  is  abont 
20,000. 

Foanded  in  the  beginning  of  the  eentory,  aad  named  in 
honor  of  the  Mexican  patriot  Uariano  UatunozoB,  the  city 
luw  plared  a  part  in  all  the  more  recent  wan.  It  waa  cap- 
tnred  by  Oeneial  Taylor  of  the  United  States  In  1846,  was 
in  the  hands  of  the  iaiperialute  under  IC^ia  In  1864,  and 
waa  ocoapied  hj  the  French  in  1866. 

MATANZAS,  or  San  Cablos  sx  Matanzas,  a 
«Dt^  and  seaport  on  the  north  coast  of  Cuba,  and  the 
iduef  town  01  a  province,  lies  52  miles  east  of  Havana, 
with  which  it  is  connected  by  rail.  It  is  a  well-built 
pLwe  of  f^m  36,000  to  40,000  inhabitants,  occup>-ing 
a  fine  site  at  the  head  of  the  Bay  of  Matanzas,  and 
separated  from  its  suburbs  Piieblo  Nuevo  and  Ver- 
sailles by  the  Sim  Juan  on  the  one  hand  and  the  Ya- 
mnrri  on  the  other.  In  the  centre  of  the  principal 
square  is  a  statue  of  Ferdinand  VII.,  and  along  the 
east  side  runs  the  residence  of  the  commandant.  The 
new  theatre  is  the  handsomest  building  of  its  kind  in 
Cuba,  and  the  Kmpresa  Academy  has  the  repute  of 
bdng  one  of  the  best  educational  institutions  in  the 
West  Indies.  As  acommercial  centre  Matanzasranks 
next  to  Havana,  having  risen  rapidly  aller  the  removal 
of  the  old  trade  restrictions  in  1809.  The  exports  are 
mainly  sugar  and  moUtsses.  The  harbor  has  Deen  de- 
teriorated!)^ the  mod  brought  down  by  the  San  Juan ; 
Imt  the  bay  is  well  sheltered  from  all  winds  except  the 
northeast,  which  brings  in  a  he&ry  sea.  Matanzas  was 
founded  in  lft93  by  a  number  of  immigrants  from  the 
Canaiv  Islands,  and  in  the  same  year  Bishop  Com- 
postello  laid  the  first  stone  of  the  cathedml.  The  city 
suffered  severely  from  a  conflagradon  in  IH45.  About 
2i  mil^  to  the  east  are  the  beaatiiul  stalactite  caves 
of  Bellamar,  about  3  miles  in  extent. 

MATAROi  a  Mediterranean  seaport  of  Spain,  in 
the  province  of  Barcelona,  -21  miles  to  the  northeast 
of  that  dty,  is  beautifully  ntuated  on  the  lower  slopes 
and  at  the  ioot  of  the  range  of  hills  which  skirt  the 
emst,  and  shelter  the  town  from  the  cold  northern 
winds.  The  streets  of  the  new  town,  lying  next  the 
aea,  are  wide  and  regiilarlj^  builb;  those  of  the  old 
town,  farther  up  the  hill,  still  preserve  much  of  their 
ancient  character.  The  pariah  church  of  Santa  Maria 
has  some  good  pictures  and  wood  carvings;  other 

grominent  public  buildings  are  the  theatre,  the  civil 
ospit^and  the  establishments  of  the  Padres  Esoola- 

Sios.  There  are  small  schools  of  navigation  and  the 
ne  arte.  The  wine  of  the  neighborhood,  which  some- 
what resembles  port,  is  shipped  in  large  miantitles 
&om  Barcelona;  and  the  district  fumisnes  fine 
rose*,  strawberries,  and  similar  produce  fur  the  Barce- 
lona ma^t  There  is  a  considerable  fishery,  the  pro- 
ducts of  which  are  sent  inland  to  Manresa  and  other 
places.  The  leading  industries  of  Matard  are  its  linen, 
woollen,  and  cotton  manufactures,  especially  of  canvas 
and  tarpaulin ;  several  hundreds  of  women  are  em- 
ployed in  the  town  and  neighborhood  in  lace-making ; 
there  are  also  potteries,  machine-making,  and  chemi- 
cal works,  and  shipbuilding  is  carried  on  to  some 
extent.  The  railway  to  Barcelona,  opened  in  October, 
1848,  waa  the  first  to  be  oonstmoted  in  Spain.  MatanS 
has  no  aitifidid  harbor,  several  attempts  to  make  one 
havmg  Ailod:  the  trade  is  earned  on  ohieiBy  through 
BaneSona.  The  population  in  1877  waa  17,405.  Out- 


nde  the  townis  themucSi-frequented  carbonated  mine* 
ral  Bpringof  Argentona. 

MATCHES.  Till  the  dose  of  the  18th  oentniy  flint 
and  steel  with  tinder-boxes  and  sulphur-tipped  splinte 
of  wood — "spunks"  or  matches — were  the  common 
means  of  obtaining  fire-for  domestic  and  other  purnoses. 
The  sparks  struck  off  by  the  percussion  of  flint  and  steel 
were  made  to  faU  among  the  tinder,  which  consisted  of 
carbonised  fra^ente  of  cotton  ami  linen ;  the  entire 
man  of  the  tmder  set  into  a  ^ow,  developing 
soffident  heat  to  ignite  the  snlphor  with  which  the 
matches  were  tipped,  and  thereby  the  splints  them- 
selves were  set  on  fire.  Instead  of  tinder,  match-paper 
or  touch-paper,  a  thidc  Inbulous  paper  impr^puited 
with  saltpetre  (nitrate  of  potash),  and  amadou  orGer^ 
man  tinder,  a  thick  leathery  and  porous  preparation 
firam  the  nmgus  Ibfyportu  fomentariutt  were  oflen 
used. 

It  was  not  till  1805  that  any  attempt  was  made  to 
use  chemical  agency  for  the  ordinary  production  of  fire. 
In  that  year  M.  Chanoel,  assistant  to  Professor  Then- . 
ard  of  Paris,  introduced  an  apparatus  consisting  of  a 
small  bottle  containing  asbestos,  saturated  with  stione 
sulphiiric  acid,  with  splints  or  matches  coated  with 
sulphur,  and  Upped  with  a  mixture  of  chlorate  of 
potash  and  sugsur.  The  matches  so  prepared,  when 
brought  into  contact  with  the  sulphuric  and  in  the 
bottle,  ignited,  and  thus,  by  chemical  action,  fire  was 
produced.  It  appears  also  that  in  the  same  year  phos- 
phorus matches  were  known  in  Paris,  and  in  1809 
Derepas  proposed  to  lessen  the  dangerously  great  in- 
flammability of  the  phosphorus  mateh  by  making  an 
igniting  mixture  of  that  element  with  magnema.  It 
is  also  said  that  M.  Perosne  made  a  friction  match 
with  a  phosphorus  tip  in  1816.  Againin  1823  aph>>8- 
phoms  match  was  proposed,  but  it  eame  into  lit  tie 
use.  In  this  case  the  compoution  connsted  (tf  eaual 
parts  of  phosphorus  and  sulphur  cautiously  meltod 
together  m  a  glass  tube.  The  tube  waa  then  securely 
corked,  and,  to  obtain  a  light,  a  splint  was  inteoduced 
into  the  mixture,  and  a  smalt  pellet  detached,  which 
on  withdrawal  and  exposure  almost  spontaneoiUly  ig- 
nited. In  that  year  (1823),  a  decided  impetus  was 
given  to  the  futificial  evolution  of  fire  by  the  introduc- 
tion of  the  Dobereiner  lamp,  so  called  alter  its  inventor 
Professor  Bobereiner  of  Jena.  The  action  of  this 
elegant  invention  depends  on  the  remarkable  property 
possessed  by  spongy  or  highly  porous  pla^num  m  de- 
termining th»  combination  of  hydrogen  and  onrgcn' 
and  the  formaUon  of  water  at  common  atmospherio 
tomperatures.  In  the  Bobereiner  lamp  hydrogen  is 
evolved  in  a  suitable  vessel  by  the  action  of  zinc  on 
acidulated  water.  The  gas  so  liberated,  when  required, 
is  passed  through  a  fine  orifice  by  means  of  a  stopcock, 
and  impinging  on  a  mass  of  spongy  platinum  mountua 
in  a  frame  it  combines  with  oxygen  of  the  air,  thereby 
developing  an  intense  heat,  which  quickly  causes  the 
platinum  to  glow,  and  ultimately  is  sufficiently  intense 
to  set  the  stream  of  hydrogen  itself  on  fire.  The 
Dbbereiner  lamp  is  still  occasionally  seen,  but  it  is 
chiefly  used  in  connection  with  chemical  lectures. 

The  first  really  practical  fnction  matohes  were  made 
in  England  in  1827,  by  Mr.  John  Walker,  a  druggist 
of  Stockton-on-Tees.  These  were  known  as  "Con- 
grevea,"  afler  Sir  William  Congreve,  Bart.,  the  inven- 
tor of  the  Congreve  rocket,  and  consisted  of  wooden 
splints  or  sticka  of  cardboard  coated  with  sulphur  and 
tipped  with  a  mixture  of  sulphide  of  antimony,  chlo- 
rate of  potash,  and  gum.  With  each  box  of  eiglity- 
four,  which  waa  retailed  at  a  shilling,  there  was  suppli'-d 
a  folded  piece  of  glass  paper,  the  folds  of  which  wcce 
to  be  tightly  pressed  together,  while  the  match  was 
drawn  tbrougu  between  uiem.  In  1830  the  so-called 
"  Pnunetheans "  were  patented  by  Mr.  S.  Jones  of 
London.  These  oonsiHted  of  a  short  roll  of  pwer  with 
a  small  quantity  of  a  mixture  of  chlorate  of  potash 
and  sufjar  at  one  end,  a  thin  glass  globnle  of  strong 
■nlphuno  add  banx  attached  at  the  same  Doint  When 
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MATCHES. 


UiesdphniiaaddwastibenCedby  lunclungthe  glaea 

S lobule,  it  acted  on  the  mixed  chlonito  and  Bngar*  pro- 
ocing  fire. 

The  phosphorus  fiiotioD  match  of  the  present  day 
was  first  iatroduoed  on  a  commercial  scale  in  1833 ;  and 
it  appears  to  have  been  made  almost  simultaneously  in 
several  distinct  centres.  The  name  most  promineatly 
connected  with  the  early  stages  of  the  invention  is  that 
of  Preschel  of  Vienna,  who  in  1833  had  a  factory  in 
operution  for  making  phosphorus  matches,  fusees, 
and  amadou  slips  tipped  with  igniting  composition. 
At  the  same  tiine  also  matches  were  being  made  by 
Moldenhauer  iii  Darmstadt;  aud  for  a  loDg  series  m 
years  Austria  and  the  Soath-Qemuui  states  were  the 
principal  centres  of  the  new  industry.  Impxovementa 
in  the  manufacture  have  been  numerous;  and  the 
industry  is  now  carried  on  with  a  completo  system  of 
ingenious  labor-saving  machinery.  The  use  of  phos- 
phorus as  a  principaf  ingredient  in  the  igniting  mix- 
ture of  matches  haa  not  been  free  from  very  serious 
disadvantages.  It  is  a  deadly  poison,  the  free  dissemi- 
oatioQ  of  which  has  led  to  many  aoddeotal  deaths, 
and  also  to  numerous  oases  of  wilful  poisoning  and 
smcides.  Workers  also  who  are  exposed  to  phosphoric 
valors  are  subi'eet  to  a  peculiarly  diatresBing  disease 
wmch  attadcs  the  jaw  and  ulUmatdy  produces  necnnis 
ef  the  jawbone ;  it  apprors^  however,  that^  with  scrup- 
ulous attention  to  ventilation  and  cleanliness,  almost 
all  risk  of  the  disease  may  be  avoided.  Strenuous 
eSbrts  have  been  made  by  numerous  inventors  to  in- 
troduce matches  having  no  phosphorus  in  their  ignit- 
ing mixture,  but  hitherto  with  indifferent  suocesa.  The 
most  serious  objections  to  the  use  of  ph<»phorus 
have,  however,  been  overcome  by  the  discovery  of  the 
modified  condition  of  that  body  known  as  red  or  amor- 

Shous  phosphorus,  made  by  Professor  Anton  Von 
chriitter  of  Vienna  in  1845,  and  the  utilization  of  that 
substance  in  the  now  well-known  "safety  matches" 
invented  by  LundstiQm  of  Sweden  in  1855,  and  first 
manufactured  in  the  United  Kingdom  by  Bryant  & 
May  of  London.  Bed  phosphorus  is,  in  itself,  a  per- 
fectly innocuous  substance,  and  no  evil  effects  arise 
from  freely  working  the  compositions  of  which  it  forms 
an  ingredienL  The  fact  again  that  safety  matches 
ignite  only  in  exceptional  circumstances  on  any  otlier 
than  the  prepared  surfaces  which  accompany  uie  box 
— which  surface  and  not  the  matches  themselves  con- 
tain the  phosphorus  required  for  igniUon — makes 
them  much  less  liable  to  cause  aooidental  fires  than  the 
kiuiis  more  commonly  in  use. 

Jfantffadure. — The  opeiattons  carried  on  in  a  match  fac- 
tory may  be  gronped  under  the  fonr  heads  of  proptiriiig  the 
BpliDta,  dipping  the  matchee,  hox-making  and  fiUiuj;.  The 
varieties  of  wood  principally  used  for  matchea  are  poplar, 
aaptn,  yellow  pine,  and  white  pine.  Splints  are  either 
roand  or  auadiangulax,  the  former  having  been  at  one  time 
exceedingly  common,  when  Aoatrian  mannfiicturen  roled 
the  markets ;  but  now  that  Sweden  is  the  principal  match- 
mauufactnring  country,  matches  are  nearly  all  square  in 
■ectioa.  For  cutting  sqnare  splints  many  ingenious  ma- 
chines have  been  devised,  some  of  which,  worked  by  en- 
gine-power, can  turn  oat  from  15,000,000  to  17,000,000 
splints  per  day.  In  Sweden  the  maaniiMtareni  nae  princi- 
pally aspen  or  olean-grained  pine  wood,  preferring  sections 
12  to  20  inches  in  diameter,  newly  foiled  and  fall  of  sap. 
If  dry,  the  wood  most  be  sosked  before  it  Is  flt  fin-  the 
operation  throngh  which  It  passes.  The  timber  Is  cat  into 
blocks  about  15  Inches  long — sufficient  for  seven  matches — 
and  being  freed  from  bark  it  is  fixed  in  a  special  form  of 
turning  lathe,  and  by  means  of  a  fixed  cntting  tool  acting 
on  its  witire  length  a  eoutinnoas  veneer  orbaikl  the  thick- 
ness of  a  match  is  cot  off.  With  each  revolution  of  the 
block  the  knife  ad^rances  proportionately  to  the  thickness 
of  the  band  cat  off,  aad  thus  a  uniformly  thick  slice 
is  obtained  contlnnoualy.  At  the  same  time  ^ht  small 
knives  cat  the  veneer  into  seven  separate  bands  eadi 
the  length  of  a  match,  and  thus  in  one  operation  seven 
long  ribbons  of  wood  the  length  and  thicknees  of  a 
matc-h  are  obtained.  These  ribbons  are  next  broken  into 
lengths  of  from  6  to  7  feet*  knotty  piMes  are  removed, 
and  to  cot  them  into  single  matches  they  axe  fed  into 
a  nuwUne  which  acts  somewhat  like  a  straw-chopper. 


From  ISO  to  140  bands  are  acted  on  in  the  appa ratal,  and 
a  ratchet  arrangement  feeds  them  forward  the  tbicbiess  of 
a  match  at  each  stroke  of  the  cotter,  which  thus  flats  off 
ISOtoUOmatchesper  stroke.  Worked  by  hand  the  machine 
deliven  about  6,000,000  splints  per  day^and  by  power  Itoait 
be  ran  to  torn  ont  double  that  number.  The  matches  are  next 
dried  in  revolving  drums  in  a  heated  ohambu  or  stove,  and 
thereafter  they  are  sifted  iu  a  kind  of  partitioned  ^eve  to 
free  them  fimn  fHgmenta  and  iplinten.  Hie  alfUiig  pro* 
cess  also  uranges  all  the  splints  io  parallel  order  and  In 
nniTorm  quantities,  whereby  they  may  be  conveniently 
bundled  and  prepared  for  the  dippiug  which  next  follows. 
For  the  dippiug  process  it  is  necessary  to  keep  each  watch 
free  from  contact  with  its  neighbor,  and  indeed  allow  It 
such  a  space  that  eaoh  may  be  ftilly  coated,  and  yet  there 
be  no  danger  of  the  igniting  composition  clotting  the  heads 
into  one  maas.  To  eiibct  this  the  splints  are  by  an  ingeni- 
ous machine  separately  arranged  at  uniform  intervals  be- 
tween the  lathes  of  a  dipping  frame.  The  dli^ing  framea 
are  made  about  18  inches  sqoare,  and  are  fitted  with  44 
movable  lathes.  Between  each  pair  of  lathes  50  splints  are 
inserted  by  the  machine,  and  when  tightened  up  by  screws 
each  frame  thos  contains  44  X  60=1^00  splints  placed  at 
regular  intervals,  the  heads  of  which  are  all  on  the  same 
level.  A  single  attendant  can  place,  1^  idd  of  tJie  wiMihiiMit 
about  1,260,000  matches  In  the  dipping  frames  per  day. 
The  dipping  is  done  in  a  stove  of  masonry  which  contains 
three  square  fiat-bottomed  shallow  pans.  In  the  first  the 
splints  are  heated  ao  as  to  facilitate  the  absorption  of  panf* 
nn;  in  tbe  second  their  points  are  dipped  Into  molten 
paraffin  scale ;  and  tn  the  third  they  receive  their  heads  or 
tips  of  igniting  composition,  that  mixture  being  kept  in  a 
nnifonn  thin  stratum  in  the  pan,  or  in  some  cases  it  ia  sop- 
plied  by  an  endless  india-rubber  belt  which  revolvfls  a^ 
dips  into  the  composition.  A  skllftil  workman  can  dip 
from  3500  to  4000  frames,  or  about  6,000,000  maU^hes  a  day. 
The  frames  so  dipped  are  afterwards  arranged  in  a  heated 
apartment  till  the  igniting  composition  ia  dried,  aftn 
which  the  matches  are  teken  ont  and  pot  np  in  biaea  1^ 
hand. 

Hatch  splints  in  the  factories  of  the  Uoited  Eingdtmi  are 
generally  cut  in  lengths  suitable  for  two  matches,  and 
dealt  with  in  that  form  throogtaont.  Tlie  splint-cntting 
machine  patented  by  John  Jez  Long  of  Glwgow  In  1871 
differs  essentially  from  tbe  Swedish  spllnt-maklng  ma- 
chinery above  alluded  to:  it  acta  on  sqaared  blocks  two- 
match  length,  and  is  c^wle  of  producing  np  to  17,OO0;O0O 
matches  per  d»'. 

The  olqect  of  dipping  in  melted  p"-''^**"  la,  of  conii^  to 
secure  more  ready  ignition  of  the  wood.  Sulphur  was  for* 
merly  employed  for  that  purpose ;  and  enormous  quantities 
of  the  cheaper  matches  made  on  the  Continent  and  in 
America  continne  to  be  snlphur  dipped.  The  cheaper  kinds 
are  frtsqoently  "bundle-dipped"  in  the  molten  snlphiir, 
after  which  titeir  points  are  merely  pressed  gainst  the 
igniting  composition. 

The  chief  element  in  the  igniting  mlxtnre  of  ordinary 
matches  is  still  common  phosphoms,  combined  with  one 
or  more  other  bodies  which  readily  part  with  oxygen  under 
the  inflaence  of  heat.  Chief  among  these  latter  substances 
is  chlorate  of  potash,  the  body  which  causes  the  sharp  ex- 
plosive sound  when  a  common  match  is  struck,  and  to  the 
use  of  which  there  is  a  strong  objection  on  the  Continent 
from  tbe  fear  of  explosions  iu  dealing  with  the  snbstanoa 
in  large  quantities.  The  other  oxygen-yielding  bodies 
commonly  found  in  matches  are  red  lead,  nitrate  of  lead, 
bichromate  of  potash,  aud  peroxide  of  manganese,  l^e 
proportions  in  which  any  of  these  bodies  is  present  in 
varioos  igniting  compositions  are  kept  trade  secrets ;  fhej 
vary  greatly,  as  special  regard  must  be  given  to  matcAaa 
for  damp  climates,  or  for  ocean  transport,  and  toother  eonp 
siderations.  The  igniting  agents  are  made  into  a  parte 
with  glue  or  gam  as  an  adhesive  agent,  a  little  fine  sand  or 

Kwdered  glass,  and  some  coloring  ingredient  soch  as  oinna- 
r,  smalt,  magoata,  or  Prussian  bine.  Matches  in  whlbh 
amorphous  pboephorns  takes  tbe  place  of  the  common  vari- 
ety, Dotwithstandipg  several  obvious  advantages,  have 
never  come  into  general  use.  Thcr  were  shown  in  the 
areat  Exhibition  of  1651  by  Bell  A  Black  of  London ;  and 
Foster  &  Warwa  of  Vienna,  one  of  the  earUeeC  match- 
making firms,  long  continued  to  make  them,  as  did  also 
Cogniet  Pdre  et  File  of  Paris.  As  made  by  these  and  other 
mucers  they  were  difficult  to  strike,  requiring  a  special 
roagh  inbbiiig  snrfoce.  The  head  frequently  broke  aw»r 
ia  toe  attempt  to  light  them,  and  when  they  did  luflame  ft 
was  with  explosive  violence  and  a  loud  fluttering  noise. 
Dr-VonSclirotter,  the  discoverer  of  amorphons  phoaphoros. 
claims  to  have  found  a  means  of  prepuing  combinations  M 
amorphous  phosphorus  with  chlorate  of  potash  ud  othei 
oxygeu-yiel  d  ing  compounds  of  all  degrees  of  cranbosUbiUtr* 
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and  he  lUtea  that  Hocbst&tter  of  Fnukrort  now  muofho- 
tarea  matches  vrith  amoiphous  phwphoniB  oomposition 
which  ma7  be  ignited  bj  robbing  on  »  cloth  surfa«e,  which 
inSamo  qoietl^,  born  without  smeil  or  eparking,  are  not 
inflneDoea  hj  damp,  and  are  cheaper  than  common  phoa- 
phonu  matchea.  The  use  of  amorphons  phospbonu — bat 
on  the  mbbing  snrface  onl7  and  not  ia  the  dipping  compo- 
■ition  (safety  matches) — was  first  soggeated  b;  Bottger,  bat 
it  was  not  antil  a  patent  was  secorea  D7  Landstrom  in  185S 
that  the  matchee  were  brooght  into  the  market.  Accord- 
ing to  J.  G.  Oentele,  the  elements  of  the  dipping  mlztore 
for  the  beads  are — chlorate  of  potash,  32  parts ;  bichromate 
of  potash,  12;  red  lead, 32;  snlphide  of  antimon7,24;  and 
the  ingredients  of  a  sait^ble  nibbing  surface  are  eight 
parts  of  amorphoos  phosphoros  to  nine  of  snlphide  of  anti- 
mony. There  ia  no  donbt,  however,  that  here  too  there  Is 
ctinsiderable  diversity  in  the  composition  of  the  mixtarea. 
Igniting  compoeitions  entirely  free  from  phosphoros  de- 
pend for  their  moderate  degree  of  ^ciency  on  the  use  aC 
■ach  agents  as  chlorate  of  potash,  snlphide  of  antimony, 
bichromate  of  potash,  and  rod  lead. 

"Vestas"  are  matches  in  which  short  pieces  of  "wax 
taper  "  are  ased  in  place  of  wooden  splinta.  The  taper  ia 
prepared  by  drawing  a  series  of  wicks  or  atnuida  of  twenty 
to  thirty  flue  cotton  threads  through  molten  stearin,  with 
some  proportion  of  paraffin.  The  wax  quickly  hardens  on 
the  threads,  agglutinating  them  to  irregular  hard  atrands, 
which  are  smoothed  aud  rounded  to  the  required  size  by  be- 
ing drawn  through  iron  plates  perforated  with  holes  the  siae 
of  the  required  taper.  The  tajteis  are  cut  to  the  match 
lengths,  and  set  in  dipping  frames  by  special  machines. 
The  making  of  veataa  is  an  industry  only  second  in  extent 
to  the  wooden  match  manufacture, — its  headquarters  being 
London,  Manchester,  Uarseillee,  and  the  north  of  Italy. 
Fnaees  for  the  use  of  smokers  are  made  of  strips  of  thick 
porous  paper  saturated  with  saltpetre  and  bichromate  of  pot- 
ash, and  tipped  with  ordinary  composition.  They  are  now 
almost  entirely  supplanted  by  vesuviooa,  which  consist  of 
largeoval  heads  on  both  ends  of  a  round  splint.  These  beads, 
made  by  repeated  dipping,  consist  of  a  porous  mixture  of 
charcoal,  saltpetre,  cascarilla  or  other  scented  bark,  glass, 
and  gum,  and  they  also  «e  tipped  with  common  igniting 
composition. 

Ordinary  match  boxes  are  made  of  thin  veueeis  or  skillets 
of  wood  the  same  as  used  in  splint  making.  The  blocks  used 
yield  skillets  the  exact  size  of  the  box  or  cover  to  be  made, 
and  the  machine  which  shaves  skillets  off  the  block  also 
scores  them  along  the  lines  by  which  they  must  be  bent  to 
form  the  box.  The  folding,  covering  with  paper,  and  label- 
ling are  operations  performed  by  young  girls  with  remark- 
able rapidity.  In  dealing  with  double  splints,  the  matches 
are  at  the  boxing  stage  cut  asunder  in  small  bundles  with 
a  lever  knife  by  the  box  filler,  who  acquires  such  delicacy 
of  perception  that  at  each  operation  she  seizes  and  divides 
the  exact  quantity  required  to  fill  two  boxes.  A  good  hand 
will  iu  this  way  fill  35  to  40  gross  of  boxes  per  day. 

It  is  calculated  that  in  the  principal  European  countries 
from  six  to  ten  matches  are  used  for  each  iuhabitant  daily. 
There  is  uo  way  by  which  an  exact  estimate  of  the  extent 
of  the  trade  iu  the  United  Kingdom  can  be  obtained ;  but 
competent  authorities  believe  the  yearly  value  of  the 
matches  made  to  be  not  less  than  £1,500,000,  and  that  the 
makers  turn  out  about  300,000,000  matches  daily.  Of  all 
the  makers  Hessra.  Bryant  &  May  are  by  far  the  moat  ex- 
tensive; and  next  comes  the  Bell  and  Black  company, 
formed  of  a  combiuatioa  of  makers  in  London,  Qlasgow, 
Uancbester,  and  York  In  France  the  right  to  manufac- 
ture matches  is  a  Oovernment  monopoly  farmed  to  the 
Ompagnie  gtnirale  det  atlumeltet  chimiquet  for  an  annual 

E&Smient  of  16,000,000  francs,  with  6  centimes  extra  per 
andred  matches  iu  excess  of  forty  milliards  sold  yearly. 
The  company  has  concentrated  the  whole  of  the  manufac- 
ture into  twelve  establishments,  the  largest  of  which  are 
at  Marseilles.  The  efi'ect  of  the  monopoly  in  France  is 
that  matches  are  very  costly,  and  the  average  consumption 
per  head  throughout  the  country  is  considerably  less  than 
hi  other  countries.  Sweden  ia  the  country  which  in  recent 
years  has  been  most  intimately  identified  with  the  growth 
of  the  indnstry.  Iu  that  country,  including  with  it  Nor- 
way, there  were  in  1880  forty-three  match  factories,  many 
of  them  largo,  that  of  Jonkoping  being  among  the  most 
extensive  in  the  world.  The  quantity  of  matches  exported 
that  year  was  about  19,000,000  tfo  (22,900,000  skal-punds), 
probably  representing  50,000,000,000  matches.  The  yearly 
exports  have  increased  fourfold  since  1870,  and  are  still 
rapidly  extending.  In  Germany  there  are  two  hundred 
and  twelve  factories,  which  are  estimated  to  make  yearly 
about  €0,000,000,000  matches;  and  Austria-Hungary— the 
original  seat  and  centre  of  the  manufacture — pcssesses  one 
hundred  and  fifty  establishments,  whence  large  quantities 


of  matches  are  exportcii  to  BussLa.'TarkQy,  Asia  Minor,  and 
the  neighboriij^  states  of  Italy,  TliroughauC  Europe  Bl>out 
tons  of  phosjihoruB  aru  anijualiy  consumed  in  the 
m^tiufuc'turo  of  maLctics,  tho  greater  praportion  being  pro- 
duc^^l  iu  EiL^lfind. 

hi  tlio  Unitw!  StAtcs  a  tax  of  one  cent  Twr  box  cont&in- 
iim  one  liumlrcd  is  levied  ou  matcUDS  maitalactureiJ  in 
Xhij  country,  in  addition  Id  which  there  ia  jiii  ad  valtn-aa 
duty  of  '3^<  per  cent,  oil  ail  rti£tclit<H  iiii|Kirted.  The  intern^ 
i^'vxnue  tax  of  a  cent  par  boi  ia  subj'f:!:!  to  a  ttHlu^jtiou  of  10 
yar  cent,  to  manufacturura,  with  ati  utSdLtiouitl  disuDunt  of 
6  jisir  cent,  on  the  purchase  of  tho  fltam|>s  us-sA  for  the  boxt-a 
wiion  quantities  exceeding  in  value  are  purchased  at 
one  timy.^  Tli(j  ri^salt  of  Iho.^it!  flsatl  arruiij>etiit:nt9  huA  been 
to  favor  lariie  nieni^poli&iiig  anupabies.  Alllicuf^h  thisre 
arc  uoarly  thirty  an u facto rii.'a  ia  the  Statt-A  hi  presetit, 
praaicaliy  tlie  match  trade  of  the  rountry  is  in  th^  liiinda 
of,  or  entirely  controllod  by  the  Di&mniid  Mutcli  Cotniiany 
of  Nc'w  York,  cosidLittui^  of  s.  oumliinutiou  v(  larK^  maiiu- 
fjicturors.  Duri»K  t'l"  y^^'if  Oi'^'i  tli'o  revenue  rldrivctl  fn>m 
tliQ  iutenml  tJix  liiuouuLcd  to  ^i.-£7Uj25(i,  wliilu  ihc  eustoma 
duty  00  imported  matcljCA  yiL'liltul  bo  tnore  tlmn  $m8Q, 
tlu-se  receipts  representing  probably  a  couHumptiou  of 
^i),l)00.0'X),000  matches.  (J-  P^.! 

iMATlS,  or  pARAOuAr  Tea,  conaiata  of  the  driod 
luiivijE  of  J/er-  /MiT*iw<i'T/tH«i"f,  St.  Ilil.,'  an  evergreen 
Elii  ilbor  ema\\  itce  utlrmgiug  lo  the  saiue  natural  yr- 
cIht  OB  the  eomiiion  hnlly,  a  plsnt  ta  whioh  it  bears 
S'tmc  resetnbliiiice  in  sva;  itim  liiibit.  Tlie  Jeavee  are 
fruu  6  tu  S  intbes  limir,  sborlly-stalkccJ.  (jblnng  wedgc- 
eliimcd,  rounded  at  ihc  up|n.T  cjul,  and  finely  tootlied 
ai  ilifl  margin.    The  sitiall  wliitellowers  grav  in  forked 


UatA  {Hex  paraiptayeruia). 

Portion  of  plant,  half  natural  (die.  Flower  drape  and  nuts, 
twice  natural  uze.  Part  of  under  ilda  of  leaf  showlngminute 
glands,  natoial  slis. 

clusters  in  the  axils  of  the  leaves ;  the  sepals,  petals, 
and  stamens  are  four  in  number ;  and  the  berry  is 
4-Beeded.  The  plant  grows  abundantly  in  Paraguay, 
Corrientes,  Ghaoo,  and  the  south  of  Brazil,  forming 
woods  called  yerbalet.  One  of  the  principal  centres 
of  the  mat€  industry  is  the  Villa  Beat,  a  small  town 

■  Ut.  J.  Hlera  haa  proved  that  /.  ewitibauU,  I.  gigimUa,  I.  ovoM- 
folia,  J.  numbotdOana,  and  7.  wiflropunetota,  beBidee  several  vari-  ■ 
etles  of  these  species,  are  In  general  um  for  preparing  raat& 


1  [The  stamp-tax  on  matches  was  repealed  In  U8S.— Av.  So.] 
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above  Asnnaon  on  die  Kfaguay  river ;  uotheris  tbe 
Villa  de  San  Xavier,  in  the  distriot  between  the  riv- 
tn  Uruguay  and  Parana. 

Although  matd  appears  to  have  been  used  from 
time  immemorial  by  the  Indiaiu,  tJie  Jesuits  were  the 
first  to  attempt  its  oultimtion.  This  was  commenced 
at  their  branon  misuons  in  Faru^nayand  the  provioce 
of  Rio  Qtande  de  San  Pedro,  where  some  plantations 
■till  exist,  and  furnish  the  best  tea  that  is  made.  From 
this  oixoomBtance  the  name  Jesuits'  tea,  tea  of  the 
Missions,  St.  Bartholomew's  tea,  etc.,  are  Bometimea 
-applied  to  mat^.  Under  cultivation  the  quality  of  the 
tea  imiffoves,  but  the  plant  remains  a  small  shrub  with 
numerooB  stems,  instrad  of  forming,  as  in  the  wild 
itate,  a  tree  with  a  rounded  head.  From  ouldvated 
planto  the  leaves  are  gathered  eveiy  two  or  three 
years,  that  interval  being  necessary  for  restoration'  to 
vigorous  growth.  The  collection  of  mat^  is,  however, 
'«hiefly  effected  by  Indians  employed  for  that  purpose 
by  merchants,  who  pay  a  money  oonmderation  to  Gov- 
ernment for  the  privilege. 

When  a  yerbal  or  mat^  wood  is  found,  the  Indians, 
who  usually  travel  in  companies  of  about  twenty-6ve 
in  number,  build  wigwams  and  settle  down  to  tbe  work 
for  about  six  mont^  Their  first  operation  is  to  pre- 
pare an  open  space,  called  a  tataem,  about  6  &et 
square,  in  which  the  surface  of  the  soil  is  beaten  hard 
and  smooth  with  mallets.  The  leaf^  branches  of  the 
mat^  are  then  cut  down  and  placed  on  the  tatacua, 
where  they  undergo  a  preliminary  roasting  firom  a  fire 
kindled  around  it  An  arch  of  poles,  or  of  hurdles,  is 
tiien  erected  above  it,  on  which  the  mat6  is  placed,  a 
fire  being  lighted  undeme^h.  This  part  of  the  pro- 
cess demands  some  care,  since  by  it  the  leaves  have  to 
be  rendered  brittle  enough  to  be  eauly  pulverized,  and 
tiie  aroma  has  to  be  developed,  the  necessary  amount 
of  heat  being  only  learned  by  experience.  After  dry- 
ing, the  leaves  are  reduced  to  coarse  powder  in  mortars 
formed  of  pita  in  the  earth  well  rammed.  Matd  so 
prepared  is  called  eaa  gazu  or  yerva  do  polot,  and  is 
wiefly  used  in  Brazil.  In  Paraguay  and  the  pi^ivince 
of  Parana  in  the  Argentine  itepublio,  the  leaves  arc 
deprived  of  the  midnb  before  roasting  ;  this  is  odlcd 
eaa-mfru  A  very  superior  quality,  or  caa-cuyn,  is 
also  prepared  in  Paraguay,  from  the  scarcely  expanded 
buds.  More  recently  a  different  method  of  drying 
mat4  has  been  adopted,  the  leaves  being  heated  in 
large  cast-iron  pans  set  in  brick  work,  in  the  same  way 
that  tea  is  dried  in  China ;  it  is  afterwards  powdered 
by  machinery. 

Hie  different  methods  of  prepantion  Inflaence  to  a  cer- 
tain extent  tbe  value  of  tbe  prodact,  tbe  mat4  prepared  in 
Faraway  being  ooosidered  the  beat,  thatof  Oran  and  Para- 
nagna  very  inferior.  The  leave*  when  dried  are  packed 
tigbtly  in  serona  or  oblong  packages  made  of  raw  hides, 
which  are  then  careftilly  sewed  op.  These  shrink  by  ex- 
posare  to  the  snn,  and  inacoapleof  daysfotm  compact  par- 
cels each  containing  about  200  lb  of  tea;  in  this  form  it 
keeps  well.  The  tea  is  generally  prqiared  for  use  in  a 
small  silver-moanted  caJabash,  made  of  the  ftnit  of 
CreKmtia  CujeU  (Cucb)  or  of  Owxrhita  lagenaria  (Cabaco), 
nsnally  about  the  size  of  a  large  orange,  the  tapering  end 
of  the  latter  serving  for  a  handle.  In  the  top  of  tbe  cala- 
bash, or  maii,^  a  eircalar  bole  about  the  sise  of  a  florin  is 
made,  and  throogb  this  opening  the  tea  is  sacked  bymeans 
of  a  iKtmbilla.  This  instntmeat  consistB  of  a  small  tnbe  6 
or  7  iacbes  long,  formed  either  of  metal  or  areed,  wbitdi 
has  iit  one  end  a  bnib  made  either  of  extremely  fine  basket- 
work  or  of  metal  perforated  with  minute  boles,  so  as  to  pre- 
vent the  paiticles  of  tbe  tea  leaves  from  being  drawn  np 
into  the  month.  Some  sngar  and  a  little  hot  water  are 
flrst  placed  in  tbe  gonrd,  tbe  yerva  is  then  added,  and 
flnaily  thoTeesel  is  filled  to  the  brim  with  boiling  water, 
or  milk  previonsly  heated  by  a  spirit  lamp.  A  little  burnt 
sugar  or  lemon  jntoe  Is  sometimes  added  instead  of 
mUk.    The  beverage  is  then  banded   roand  to  tbe 

.  1  The  word  eaa  signified  the  plant  In  the  native  Indian  Ian- 
raage.  The  Spaniards  gave  It  a  similar  name,  jferta.  Matt  comes 
(torn  the  langdsjce  of  tbe  Incas,  and  oi^erinsUy  means  a  calabash, 
rhe  Pamgn»  tea  was  called  at  first  yerva  do  maU,  and  then,  the 
^nXmagatoipptiAtOM  name  whM  eame  to  slgnliy  the  same 


oompany,  each  penon  being  fttraished  with  a  bomblTla. 
Tbe  leaves  will  bear  steeping  aboat  three  Umea.  Th«  In- 
fiiflion,  if  not  drank  soon  after  it  Is  made,  rapidly  tarns 
black.  Penons  who  are  fond  of  mat£  drink  it  before  evory 
meal,  and  oonsome  about  1  OS.  of  the  leaves  per  d».  Intba 
neighborhood  of  Prtana  it  is  prq>ared  and  dmnk  like  Cbi> 
neee  tea.  Uat^  is  generally  considered  disagreeable  by 
those  nnaocostomed  to  it,  Iiaving  a  somewhat  bitter  taste; 
moreover,  it  is  the  custom  to  drink  it  so  hot  as  to  be  nn- 
plessant.  But  in  the  sonthesstem  r^hlkis  it  is  a  much- 
prised  article  of  Inxnn',  and  is  tbe  first  thing  offered  t* 
Tiflitora.  The  gauAo  of  the  plains  will  travel  on  horseback 
for  weeks  asking  no  better  fare  than  dried  beef  washed 
down  witii  copious  draughts  of  auXk,  and  for  it  be  will 
fDrego  any  other  iDxnry.sach  as  sugar,  rice,  or  biscuiL 
Kate  acta  as  a  restorative  after  great  fittigne  in  the  aaaa 
manner  as  tea.  Since  it  does  not  lose  Ita  flavor  so  qnickto' 
asteabyexposoreto^airanddampiitia  Buuevalulm 
to  travellen. 

Some  writers  attribute  deleteiloas  efliBetB  to  its  use,  while 
others  praise  it  to  an  almost  incredible  degree.  Its  pbyai»- 
logical  action  does  not  appear  to  have  been  carefnlly  worked 
out,  but  its  extensive  use  in  conntries  where  tea  and  coffee 
are  known  seemsto  indicate  that  it  m^  poaseea  virton 
peculiar  to  itself. 

Ita  properties  appear  to  be  chiefly  doe  to  theine  or  caffeinsL. 
Analysed  by  Dr.  U.  Byasson,  100  gntins  were  found  to 
yield 

Qialiis. 

Caflblne      -  UW 

Glutinous  substance  or  peculiar  Mty  matter  and 

coloring  matter  MIO 

Complex  glttcoelde  U8B 

Resin  — . —  0.680 

Inorganic  salts,  Inoludlng  iron...  -  tSM 

Ualic  acid  not  estimated. 

According  to  analyses  made  by  Alonso  Bobbins  it  also 
contains  ^ont  1.5  of  apecnliar  tannin  which  does  not  pre- 
cipitate potassi  o- tart  rate  of  antimony,  nortan  leather.  Thn 

f lutinous  snbfltance  reeemblea  In  consistence  common  biid- 
ime,  and  is  considered  by  Byasson  to  be  a  compound  ether, 
the  alcohol  of  which  would  be  near  cholesterin.  Since  the 
beginning  of  the  17tb  centnry  mat<  has  been  drnnk  by  all 
classes  in  Faragnay,  and  it  is  now  used  throughout  Bra&l 
and  the  nelRbboring  countries.  In  1855  the  amount  of 
mat£  annually  consumed  in  Sooth  America  was  estimated 
by  Vou  Bibra  at  15,000,000  lb,  and  the  oonsnmption  is  now 

rbably  three  or  four  times  as  great j  in  Brasil  it  brings 
a  revenue  of  about  £410,000.  In  the  Argentine  Be- 
public  alone  the  consumption  is  not  less  tlian  27,000,000  St 
per' annum,  oraboutlS  ib  per  head,  while  the  proportioB 
of  teaandcoffeeconsomed  is  onIyabout2Ib  of  the  former 
and  1  lb  of  tbe  latter  per  head.  The  export  of  mat£  from 
Brazil  to  foreign  countries  has  also  increased  from  2,720,475 
kilos  in  1840  to  6,206,485  kUos  in  1S60.  6,806,066  fcilOT  is 
1800,  9,607,066  kilos  in  1870,  and  U^TSl  Uka  fta 
1879-80. 

See  Senlly,  Amtf,  Loidon,  186S ;  Mansfield,  Brosft  ^  Lomdoo, 
ISMi  PhammeuOealJoarwa  {&)T6l.vil^  (8),  volTvULp.SlA, 
1627;  Ghris^,  Neu  QmmtrcUu  Jtontt,  No.  S,  London,  USD:  HUI* 
baU,i>n30ra*4^  the  ITorid,  USD,  p. 488 ;  Otidirffl  OoMrrsfcMsdh* 
ApoiMxrverHn,  im,  »>.  278,  SS5, 810. 

MATEBA,  a  city  of  Italjr  in  the  nortJieast  of  the 

Erovinoe  of  Potenza,  48  miles  from  Potenza,  on  the 
igh  road  to  Bari.  Part  of  it  is  built  on  a  level  plateau 
and  part  in  deep  viUle^  at^oining,  the  tops  of  the 
campaniles  of  the  lower  portions  being  on  a  level  widi 
the  streets  <ft  tbe  uppCT.  The  principal  building  is 
the  oo-cathedral  of  the  archbishopric  of  Acerenza  and 
Matera,  formed  in  1203  by  the  union  of  tbe  two  bishop- 
rics, dating  respectively  &om  300  and  398.  In  1871 
the  population  of  the  oommune  wsa  14,312  (that  of 
the  cit7  14,262),  in  1881  15,700. 

Under  the  Kormans  Haiat%  the  andent  Ibteola,  wm  a 

coautshipforWtlliamBrasdeFerand  his  snocesMra.  It 
was  tbe  chief  town  of  the  Basilicata  from  1664  till  1811. 
when   tbe  French  transferred  tbe  administration  to 

Potenza. 

MATHEMATICAL  DRAWING  AND  MODEL- 
LING. The  neoesetty  for  geometrical  drawings  and 
models  is  as  old  as  geometry  itself.  The  figure  has 
formed  the  basis  of  many  a  geometrical  truui ;  and 
demonstration  by  mere  inspection  of  this  has  ftvqnoi^f 
to  do  service  for  more  rigorous  proof.  So  neoessaiy  ■ 
this  visual  rapresentation  of  an  idea  that  there  ii 
hardly  a  Iwanch  of  mathematics  whicli  does  not  nufca 
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tun  of  it  in  the  fonn  of  tables,  ^ymbolB,  fonnuliB,  eta 
The  visiul  method  is  eBpedallyimportaat  in  geometry. 
The  figure  is  to  the  geometer  what  tfae  namerioal  ex- 
mmple  u  to  Uie  dgoEnustr— on  the  one  hand  limiting 
tiu  hwiwD^  on  the  other  imparting  life  to  the  ooncep- 
iaon.  HenmliestbedidaolieTahieQfthe  figure,  which 
is  the  more  indispeneaUe  the  more  elemoitery  the 
stage  of  uurtroction.  To  be  aUe  to  dispense  vrith  it  ia 
«  faoultr  aoqnired  ody  after  a  long  ana  special  train- 
ing. The  power  oi  moital  piotnring  is  a  went  which 
can  be  so  etrengthened  by  use  that  eren  a  slightly 
^fled  mind  may  aoquire  the  power  of  oanytn^  out  a 
series  of  geomotrical  operatioos  without  the  aid  of  a 
ngare^  ^ovided  these  do  not  lead  into  nnfamiliar  re- 
gions. Bnt  each  new  ^up  of  ideas  which  the  geome- 
ter would  master  requires  a  new  graphic  setting  forth, 
which  not  even  the  ezperienoed  can  dispense  with. 
Drawings  are  sufficient  in  plane  geometry ;  but  solid 
geometay  requires  modds,  ezoept  in  spe^ally  mmple 
-cases,  in  which  delineation  means  of  perspective  or 
some  conventional  method  may  suffice.  Then,  again, 
in  passing  from  the  geometry  of  the  plane,  strught 
line,  and  point  in  space  to  that  of  curved  surfaces, 
tortuous  curves,  eta,  new  and  distinct  graphioU  meth- 
ods are  neoessaiy.  The  difficulties  encountered  in 
understanding  new  groups  of  geometrical  forms 
mre  best  removed  by  a  careful  study  of  a 
small  number  of  charaotraistio  models  and  draw- 
ings. As  a  means  of  education,  the  model  is  lively 
And  suggestive,  forming  in  this  way  a  completing 
factor  in  the  course  of  instruction.  We  remember 
the  pleasure  experienced  whm.  after  a  disensnon 
whiiHi  has  yiel&d  a  series  of  hardly  leoondlable 
propeities  of  one  and  the  same  geometrical  figure, 
m  model  is  exhibited  which  oomlnned  these  pro- 
perties in  itself;  or  tfae  striking  manner  in  which  a 
oeformable  modu  either  of  pasteboard  or  thread  exe- 
cutes its  truuformations  before  the  eye  of  the  obser- 
ver and  scientific  student.  The  study  of  the  model 
raises  new  and  unexpected  questions,  and  can  even  do 
valuable  servioe  in  leading  to  new  truths. 

In  the  more  elementary  departments  of  plane  and 
■olid  geometry  and  descriptive  geometry,  models  are 
abondant  and  easily  obtainable ;  but  t£ere  are  com- 
paratively few  oollections  of  drawings  and  models  fos 
instmotion  in  higher  geometry.  There  are  nnmerous 
drawings  of  lOgebnuc  and  transcendental  curves  in  the 
well-known  treatises  on  analytical  geometiy  of  Cra- 
mer, Euler,  Salmon,  in  Frost  s  Curve  Traetng,  eta  ; 
but  there  is  still  a  d^dent^  in  ^tematio  enumera- 
tions of  the  forms  of  curves  and  surfaces  of  a  given 
order  or  dass.  In  this  connection  wo  may  mention 
Plticker'a  System  der  analytvtchen  Georhetrie  (cutvm 
of  the  third  order),  and  Beer's  Enumcratio  Knearvm 
IV.  ordinis.  A  graphical  representation  of  all  the 
charaoteristics  of  the  singular  points  of  an  algebnuc 
curve  of  the  fourth  order  is  given  in  Zeuthen  s  Sjft- 
temer  q/" plana  Kurver  (1878).  As  resards  tiidimnt- 
sional  figuring,  the  ddest  known  models  for  instmo- 
tion  in  tne  higher  geometiy  are  the  thread  models  of 
ricew  surfaces  constructed  about, the  jrear  1800 under 
the  dirediott  of  Qc.  Monge  for  the  Ecole  Polytecbnifiue 
in  Paris.  In  1830  Th.  Olivier  of  Paris  got  the  same 
executed  in  movable  form.  The  great  development  in 
modem  times  of  oertain  branches  especially  of  tfae 
higher  geometry  has  given  a  new  importance  to  such 
methods  of  graphical  representation. 

Amongst  the  larger  collections  we  must  mention  the 
elegant  series  of  complex  surfaces,  conmstine  of  twen- 
ty-seven items,  constructed  by  the  oelebratea  J-  Pltio- 
ker  of  Bonn.  After  PKlekers  death  copies,  not  very 
satiiedbctory,  were  made  from  zino  oasts,  ^e  colleo- 
tlon  of  plaster  and  thread  modds  pnUished  by  Muret 
ckT  Paris  (now  Delagrave),  and  intended  for  instmotion 
in  descriptive  geometry,  contains  many  architectural 
forms.  The  wire'  mofleiR  of  tortuous  curves  by  Pro- 
fessor Wiener  of  CJarisrube,  and  the  thread-modeb  of 
devek>p«ble  smfooes  by  Professor  Bj^ling  of  Lund, 


merit  notice  amongst  others.  Perhaps  the  largest  and 
most  extensive  of  the  collections  is  that  of  L.  Brill, 
bookseller  in  Darmstadt.  These  represent  every 
department  of  the  higher  and  applied  mathematics. 
The  catalogue  embraces  some  seventy  numbers,  wiUi 
over  a  hundred  plaster,  thread,  ana  metal  modek 
Several  series  of  uiis  ooDection  were  prepared  in  the 
mathematical  department  of  the  techniou  college  ot 
Munich.  In  the  preparation  of  these  models,  involv- 
ing the  development  of  a  comparatively  novel  art,  cer- 
tain practical  lessons  were  guned,  especially  in  the 
woriung  of  plaster  models,  to  wfaidi  m  may  direok 
attention. 

We  usome  that  the  preliminary  d«Blgni  are  prepared 
with  the  aid  of  board,  mleiv  sqnare,  compasBes,  and  anch 
well-known  Instruments  u  are  nsed  hy  the  dxaoghttmaa. 

The  material  to  be  emplt^vd,  whaOier  wire  or  thread. 
Interlaced  pasteboard  strips,  or.  plaster,  d<9>ends  apon  the 
special  eironmstancea  of  each  case,  and  apon  the  porpoae 
aimed  at  in  tfae  oonstmotioa  of  the  model.  Two  bandlea 
of  parallel  disks  of  cardboard  or  metal-sheeting,  Inclined 
at  an  adjostable  angle,  may  be  used  with  advantage  In 
representing  a  series  of  different  hot  mataaUy  tranmonn- 
able  sarfaces.  For  mled  and  developable  sarfacee  the 
thread  model  is  to  be  recoramended.  The  sorfaoe  Is 
inclosed  in  a  cube,  <at  more  generally  In  a  region  of  spaee 
boonded  by  plane  walls.  Upon  these  bonudug  widls  an 
marked  the  series  of  points  in  which  they  are  cot  by  the 
generative  lines  that  are  to  be  represented  by  threads. 
Throngh  these  points  the  threads  are  drawn,  and  parts  of 
the  'supporting  walls  are  then  cat  away  so  as  to  allow  a 
convenient  glance  into  the  interior  of  uie  region.  The 
more  densely  the  threads  are  strong,  the  liker  is  the  ap< 
pearance  to  that  of  a  continooos  ani&ee. 

Id  the  majority  of  cases  plaster  will  be  foond  the  most 
convenient  snhetance,  being  easily  worked,  and  giving  a 
result  convenient  and  dear  to  the  eye.  There  is  the  disad- 
vantage, however,  that  one  of  the  regions  of  space  bounded 
by  a  Borfitce  ia  filled  np.  Shonld  the  bonndariea  of  the 
surface  be  plane  or  capable  of  being  tnmed  on  the  latiie, 
the  desired  ft)rm  is  hest  appTOxlmated  to  by  working  wood 
or  plaster  blocks.  Plaster  is  not  easily  worked  on  the  lathe^ 
bat  a  plane  anrface  ia  readily  got  by  rubbing,  and  if  not  too 
dry  it  may  be  cot  with  the  knife. 

A  surface  which  cannot  )>e  conveniently  approximated  to 
by  the  above  method  may  be  bnilt  up  of  strips  cut  to  pi^ 
tern,  which  are  then  fllled  in  with  scmie  plastio  material. 
To  accomplish  this,  a  system  of  sections  either  parallel  or 
having  a  single  axis  is  laid  throngh  the  region  to  be  fllled 
op;  the  bounding  lines  of  these  sections  are  calculated  or 
obtained  by  geometrical  construction.  Strips  of  plate  sine 
are  then  cut  to  the  reqolred  form  and  fixed  securely  by 
cross-pieces  or  soldered  if  necessary.  Between  the  inter- 
stices of  this  sine  scaffolding  some  plastip  material  is  fllled 
in,  Boch  as  emboosing  wax  or  damp  clay;  and  thus  the 
form  of  the  sor&ce  is  rendered.  The  substance  known  in 
trade  as  plsstilin  is  especially  suitable  for  use  in  this  my, 
as  it  retains  its  plastic  prop^y  a  long  time.  The  fluishing 
touches  are  given  to  the  snr&ce  by  means  of  a  sculptor's 
style.  From  the  clay  model  a.  plaster  cast  is  formed  and 
well  dried ;  and  its  impertbctions  are  removed  by  means  of 
plaster-files  and  other  instraments  familiar  to  those  who 
work  in  plaster.  Lineswhieh  aretobeshownon  themodd 
sie  drawn  throngh  points  already  marked  on  the  original 
elay  model,  and  engraved  with  fine  flies.  A  galvanoplastie 
copy  of  snch  a  plaster  model,  not  too  deeply  deposited, 
shows  the  surface  even  better  than  the  plaster  itself. 

MATHEMATICS.  Any  conception  which  is  defi- 
nitely and  completely  determined  by  means  of  a  finite 
number  of  specifications,  say  by  assigning  a  finite 
number  of  elemen^  is  a  mathemati^  conception. 
Mathematics  faas  for  its  function  to  develop  the  conse- 
quences involved  in  the  definition  of  a  group  of 
mathematical  oonception&  Interdependence  and  mu- 
tual logical  oon8iBten<7  among  the  members  of  ths 
group  are  postulated,  otherwise  the  group  would  ntlMr 
nave  to  be  treated  as  several  distinct  groups,  or  would 
lie  beyond  tfae  sphere  of  matfaraiatios. 

As  w  example  of  a  mathematical  conception  we  may 
take  "  a  triangle  "  ;  regarded  without  reference  to  its 
position  in  space,  this  is  determined  when  three  ele- 
ments are  specified,  say  its  three  sides ;  or  we  may 
take  a  "color  sensation,"  which,  on  Young's  theory, 
is  determined  when  the  amounts  of  the  three  ftaiidfr> 
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mental  color  senaatioiiB  Uiat  ector  into  it  are  stated. 
As  an  example  of  a  non-mathematical  oonceptaon  we 
ma^take  "aman,"  "amineral,"  "iron,"  no  one  of 
which  admits  of  being  so  determined  a  finite  nnm- 
ber  of  BpectfioatioDB  that  all  its  pro^rties  can  be  truly 
said  to  be  deducible  from  the  de&nitioD. 

A  mathematical  ooncentioD  is,  &om  its  verv  nature, 
abstract ;  indeed  its  aDstractness  is  usually  of  a 
higher  order  than  the  abstractneas  of  the  lo^cian. 
Thus,  for  instance,  we  may  nej^lect  the  other  attributes 
of  a  body  uid  oonnder  merely  its  form ;  we  thus  reach 
the  abstract  idea  of  "form."  But  the  fonn  of  an 
irregular  fn^iment  of  stone  does  not  admit  of  beintr 
finitdy  specified,  and  is  therefore  not  susceptible  or, 
mathematical  treatment.  If,  however,  we  have  a 
oarefuUy  squared  cubical  block  of  granite  to  deal  with, 
for  most  practical  purposes  its  form  is  specified  by 
stating  that  it  is  a  cube,  and  assigning  one  element, 
Tiz.,  an  edge  of  _  the  abstract  mathematical  cube  by 
which  we  replace  it.  This  example  illustrates  at  once 
the  limits  oi  mathematical  reasoning  and  the  nature 
of  the  bearing  of  mathematics  on  practice. 

A  variety  of  words  have  been  used  to  denote  the 
dependence  of  a  mathematical  conception  upon  its 
elements.  It  is  frequently  siud,  for  instance,  that  the 
conception  is  a  "function  of  its  el«nents.  One  word 
has  refMutly  come  inte  use  which  is  very  convenient, 
inasmuch  as  it  draws  attention  at  once  to  the  funda- 
mental idea  involved  in  mathematical  conception  and 
to  the  prime  object  of  mathematical  contemplation, 
viz.,  "  manifoldncss." 

Number  is  involved  in  the  notion  of  manifoldncss 
both  directlv,  as  any  one  can  sec,  and  also  indirectly  in 
a  manner  which  the  mind  untrained  to  mathematical 
thinking  does  not  so  readily  understand.  Take  on  the 
one  hand  the  case  of  a  triangle  considered  without  ref- 
erence to  its  positaon  but  merely  as  composed  of  three 
limited  straight  lines,  it  may  be  completely  determined 
in  various  ways  by  assigning  three  elements.  A  tri- 
ande  may  therefore  be  called  a  triple  discrete  mani- 
fiuanesB.  A  plaueqnadrilateral  considered  in  the  same 
way  (being  fully  determined  when  four  sides  and  a  di- 
agonal are  known)  is  a  quintuple  discrete  manifoldncss ; 
and  a  plane  polygon  of  n  sides  a  (2n-  3)-p]e  discrete 
manifoldnesB.  Consider  on  the  other  hand  the  assem- 
blage of  points  on  a  given  straight  line,  they  are  infi- 
nite in  number  yet  so  related  that  any  one  of  them  is 
singled  out  by  assigning  its  distance  from  an  arbitra- 
rily chosen  fixed  point  on  the  line.  Such  an  assem- 
blage is  called  a  onefold  continuous  manifoldncss,  or 
umply  a  onefold  manifoldncss  j  another  example  of  the 
same  kind  is  the  totality  of  instants  in  a  period  of 
time,  l^e  assemblage  of  points  on  a  snrfkoB  is  a  two- 
fold manifoldness ;  the  assemblage  of  points  in  tridi- 
menfflonal  space  is  a  threefold  manifoldness ;  the  values 
of  a  continuous  function  of  n  arguments  an  n-fold 
manifoldncss. 

It  should  be  observed  that  the  distinction  between 
discrete  and  continuous  manifoldncss  is  not  of  necessity 
inherent  in  the  conception.  For  one  purpose  we  may 
tatjat  a  conception  as  a  discrete  maniioldness,  for 
another  as  a  continuous  manifoldncss.  Thus  we  nave 
seen  that  an  unlimited  straight  line  may  be  treated  as 
a  onefold  continuous  manifoldness ;  but,  if  we  regard 
it  as  A  whole,  and  with  reference  to  the  fact  that  its 
pontion  in  space  is  determined  by  four  data,  it  becomes 
a  qmulm^e  discrete  manifoldness. 

The  primary,  although  not  the  only,  operation  in 
the  treatment  of  a  discrete  manifoldness  is  numbering 
or  counting;  hence  arises  the  pure  mathematical 
sdence  of  nmnber,  comprehending  (abstract)  Arith- 
metic and  its  higher  branch  commonly  called  the  Theory 
of  Numbera.  Without  entering  into  a  discussion  of 
the  definitions  and  axioms  ijf  the  science  of  number,  it 
will  be  sufficient  here  to  remark  that  all  numerical 
operations  are  reducible  to  three  fundamental  laws 
oommon^  called  the  commutative,  associative,  and 
distributive  laws.   The  four  fundamental  processes,  or 


four  speoes,  as  they  are  sometimes  called,  two  of  whiolt, 
addition  ana  multipUoation,  are  direct,  and  two,  sub- 
traction and  divimon,  inverse,  are  solely  d^ued  by  and 
derive  their  meaning  from  Uie  three  laws  of  operation 
just  mentioned. 

A  careful  consideration  of  the  methods  in  vogue  for 
dealing  with  continuous  manifoldness  shows  that  they 
reduce  themselves  to  two,  which  may  be  called  the 
synoptic  method  and  the  analytic  method.  In  the 
spmopUo  method  we  deduce  th&'properties  of  a  mani* 
foMnflss  by  contemplating  it  as  a  whc^  aiduw  our 
understanding,  when  it  is  neoessaiy  to  do  so,  ^  a 
(Uagram,  a  model,  or  tmy  other  concrete  devioe  more 
or  1^  refined  according  to  rarcumstanoes.  In  die 
analytic  method  we  fix  our  attention  upon  the  individual 
elements  of  the  manifoldness,  usuaUy  defining  each 
element  by  a  definite  number  of  specifications  the 
variation  of  which  leads  us  from  element  to  element 
of  the  given  manifoldness.  Wc  examine  the  proper- 
ties of  an  element  in  the  most  general  mannor,  and 
from  them  wc  predicate  the  properties  of  the  mani- 
foldness as  a  whole. 

The  best  and  most  familiar  examples  the  synoptio 
treatment  of  manifoldness  are  the  difierent  varieties  of 
pure  geometry.  Among  these  we  may  mention  the 
apago^io  geometry  of  the  Greeks,  whidi  starts  with  a 
collection  of  definitions  and  axioms,  eanndates  ud 
proves  proposition  af^  proDo»tion  with  great  attm- 
tion  to  strict  logical  form  and  with  continual  reference 
to  the  grounds  of  inference,  but  pays  little  attention 
to  the  ordering  of  theorems  with  a  view  to  mutual  illus- 
tration, and  carefully  suppresses  aU  traces  of  the  method 
by  which  the  propositions  were  or  might  have  been  dis- 
covered. It  18  true  that  the  Greeks  were  in  posseosioD 
of  a  method,  called  by  them  analyus,  which  had  for 
its  object  the  discovery  of  geometrical  truth.  Bat 
this  consisted  merely  in  takiufi;^  any  proposition  sus- 
pected to  be  true  and  tnumig  its  oonseqnenees  until 
oue  was  reached  which  eithor  contradicted  a  known 
proposition  or  else  was  true  and  capable  of  leading  by 
a  direct  proctss  of  reasoning  (^thesis)  to  the  propo- 
sition in  question.  In  this  we  have  no  trace  of  the 
systematic  development  of  geometric  truUi,  and  the 
method  was  apparently  regarded  by  the  andents  them- 
selves as  iiiipcrfect,  for  it  makes  no  figure  in  such  of 
their  systematic  treatises  as  have  reached  us.  In 
somewhi^  shai'p  contrast  with  the  Gredan  geometry, 
but  still  essentially  synoptic  in  method,  -  stand  the 
difierent  varieties  of  modem  geometry, — which  aims 
at  greater  generality  in  its  dennitions,  pays  less  ex- 
plicit attention  to  logical  form,  but  arranges  geometri- 
cal propoations  as  much  as  possible  in  the  natnnl 
order  ^  development  or  disoovuTi  ud  above  all 
makes  extensive  use  of  the  principle  of  continiuty. 
As  examples  <tf  the  modem  geometry  may  be  dted 
the  descriptive  geometry  ( G^onUtrie  Veteriptive^  Dar- 
ttdlende  Geometrie)  of  Monge;  the  projective  geom- 
etry [Oiomitrie  Projective,  Geometne  dew  Lage)  of 
Poncelet,  Steiner,  and  Von  Standt ;  and  the  geometiy 
of  transformation  in  general,  of  which  projective  geom- 
etry is  but  a  particular  case.  There  is  one  other  highly 
interesting  form  of  modem  geometry,  which,  althon^ 
analytic  in  some  of  its  developments,  and  of)»n  ex.- 
hibited  in  close  alliance  with  othOT  analytical  methods, 
is  nevertheless  synoptic  as  to  its  fundamental  principle^ 
viz.,  arithmio  geometry  {AbzHHlende  OeomOri^  or 
theoiy  of  characteristics,  which  originated  m  the  diar 
acteristic  equations  of  Pliicker,  and  was  developed  into 
a  powerful  special  method  by  Ghasles  and  others.  See 
Geometrt  and  CuRVK. 

Geometry,  however,  is  not  the  only  field  for  the 
synoptic  treatment  of  manifoldness.  This  is  obvious 
if  we  reflect  that  any  magnitude  whatever  maybe  rep- 
resented by  a  line ;  so  that  any  function  of  not  more 
than  two  elements  may  be  represented  by  a  geometri- 
cal constmction  and  treated  by  any  method  applicabia 
in  geometry.  Since  the  famous  dissertation  of  Bie- 
mann,  On  tk*  HypothaeM  that  form  the  Basis  <^ 
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Cttometry^  mathematicianB  hare  been  familiar  with 
the  ftot  ihat  the  methods  of  geometiy  mutably  gener- 
alised can  be  applied  to  the  treatment  of  an  n-fold 
manifoIdneM ;  and  in  point  of  iaot  the  synoptio  tmat- 
ment  of  maiufoldnaH  under  the  name  of  n-dimen- 
Btonal  geometry  has  been  naefiiUy  employed  Cayley 
and  otoere  aa  an  a4juDi^  to  the  analytio  method. 

The  fundamentaJ  charaoteriBtio  of  the  analytical 
treatment  of  an  »-fi>ld  manifoldoess  is  the  soecification 
ef  an  dement  by  means  of  n  contdnuously  varying 
onai^tities  or  yariables  (see  Measurehent).  For 
deatiD^  with  continuous  aa  distinsuisfaed  from  discrete 
Qoantity  ve  have  the  special  analytical  method  of  the 
iNFUfiTESiHAL  Calculus  [q.v.),  built  upoD  the  no- 
tion of  a  limit,  with  its  Tarioiis  branches,  vis.,  the 
differential  caloolus,  the  integral  calculus  induding 
differenUal  eooaUons,  the  calculus  of  functions,  and 
die  theoiy  tn  ftmctions  in  general  (see  FuNonoM). 
Bat,  wbeuw  'we  make  use  of  the  algorithm  of  the 
lofinitefRmal  calculus  or  not,  we  find  upon  examination 
that  all  analytieal  operations  with  oontinoous  quantity 
&11  under  the  three  laws  of  commutation,  association, 
and  distribution,  so  that  the^f  are  fundamentally  iden- 
tical with  the  operations  with  discrete  quantity ;  the 
difference  so  far  as  there  is  any  consistA  simply  in  the 
greater  generality  of  the  operand.  The  same  fact  may 
Be  loolced  at  instructively  m  another  light  Whether 
we  confflder  analytical  processes  in  concrete  applications 
or  look  at  them  abstncUy,  we  are  equally  led  to  the 
notion  of  a  unit,  bv  the  multipUoation  or  subdivision 
of  whioh  all  the  ouer  orantities  that  enter  into  our 
oakahu  are  doived.  The  exig«ades  of  ccmtinmt^ 
an  met  by  allowing  that  Uie  multiplication  or  sabdi- 
vkdon  of  the  unit  can  be  carried  on  to  an  unlimited 
extent ;  but  in  any  case  where  analytioal  foimuba  have 
to  be  reduced  to  arithm^kal  cakmation  (in  whioh  of 
course  only  a  finite  number  of  figures  or  arithmetical 
^nubols  oan  be  used)  the  subdivision  (or  multiplica- 
tion) of  the  unit  aetoallv  stops  short  at  a  certain 
|M)int;  in  other  words,  all  our  methods  are,  in  prac- 
tice at  least,  discrete.  Here  therefore  we  have  tho 
meeting  point  of  discrete  and  oontinnoos  quantity,  and 
oo  this  ground  alone  we  might  infer  the  Amdamental 
identity  of  their  kwa  of  opentioiL 

The  abstract  scaenoe  of  qoanti^  wbidi  we  have  Just 
aeen  to  be  the  essential  part  of  the  analjrtic  treatment 
of  manifoldness  receives  the  name  of  Aloebba  {q.v.). 
It  was  found  very  eariy  in  the  history  of  that  science 
that  the  fiill  development  of  whioh  it  is  capable  could 
not  be  attained  without  great  extension  of  the  idea  of 

auantity.  This  necessity  first  arose  in  connection  with 
tie  inverse  operations,  such  as  subtraction,  the  ex- 
traction of  roots,  and  the  numerical  solution  of  tXgib- 
bnucal  equations  (see  EIqttation),  of  which  root  ex- 
traction is  merely  a  particular  case.  In  this  way  arose 
essentially  negative  quantities,  and  the  so-called  im- 
possible OT  inuffinaiy  qnantities.  The  former  may  be 
■ud  to  depend  on  a  new  ^bstnot  unit  - 1,  and  the 
lattor  upon  new  units  The  numbers  having 

de  1  for  abstnuA  unit  are  usuaUy  classed  as  real  num- 
bers, and  in  that  case  we  may  regard  the  ordinary  ini- 
aginaries  of  algebra  as  depending  on  the  new  unit 
+  'i  defined  by  the  equation    + 1  *=  0.  But 

extension  was  soon  carried  farther  by  the  cla^ical 
reeearohes  of  Hamilton  and  Grassmann.'  The  theory 
of  sets  and  the  Quatehnionb  {q.v.)  of  the  former  and 
the  AuMcUhnungdehre  of  the  latter  opened  up  a  bound- 
lees  field  for  algclm,  and  led  to  a  total  revolution  in 
our  ideas  of  quantity. 

In  view  of  the  ^reat  extension  thus  effected  in  the 
meaning  of  guanbty,  it  becomes  an  interesting  if  some- 
what difficult  undertaking  to  define  the  word.  The 
following  tDXS  be  taken  as  a  provisional  definition : — 
Quantity  u  thcU  which  u  operated  with  according  to 

1  intUaooim«ctloiiahoaldbemeBtlo&«dtlMKraatHrrloMor 
Dc  Monan,  vhoM  bold  tpeonlatlou  on  tha  flmdamnital  nlu- 
«lplMmnuUieinstlcalMretice  have  pertiapa  met  wttli  iM  nan 
luir  daa  Iban  of  apfueoiatlfiiL 


fiiaed  mutuaS^  amtittent  knot.  Both  operator  and 
operand  must  derive  their  meaning  from  the  laws  of 
operation.  In  the  case  of  ordinary  algebra  these  are 
the  three  laws  already  indicated,  in  the  algel»a  of 
quaternions  the  same  save  the  law  d  oommu&tion  for 
multiplication  and  divirion,  and  so  on.  It  may  be 
questioned  whether  this  definition  is  sufficient,  and  it 
may  be  olgected  that  it  is  vague  ^  but  the  reader  wiU 
do  well  to  reflect  that  any  dennitton  must  include  the 
linear  algebras  of  Peirce.  the  al^bras  of  logic,  and 
others  that  may  be  easily  imanned,  although  they 
have  not  yet  been  developed.  Tnis  general  definition 
of  quantity  enables  us  to  see  how  operators  m^  be 
treated  as  quantities,  and  thus  to  understand  die  ra* 
tionale  of  the  so-called  symbolical  methods.  In  com- 
bining operations,  it  is  often  observed  that  the  com 
binatious  of  operators  fail  under  a  few  simple  laws,  in 
some  cases  in  fact  under  the  three  lams  of  ordinaiy 
algebra';  these  operators  are  therefore  quantities  ao* 
cording  to  the  general  definition,  and  can  oe  treated  as 
such. 

From  &e  historical  devdopnrait  of  the  analytical 
method  there  is  littie  danger  n  tiie  error  arising  that 
its  application  is  peculiar  to  any  special  kind  of  mani* 
foldnesB.    As  examples  of  its  use  in  deducing  the 

groperties-  of  tridimensional  space  we  may  cite  the 
'artesian  geometry,  the  Giomitrie  de  Position  of  Car- 
not,  and  the  line  geometry  of  Fliickei  (see  Geoh- 
smT).  Its  use  in  the  various  branches  of  applied 
mathematics,  of  which  geometry  is  merely  one  m  the 
simplest,  is  fax  more  common  than  that  of  the  sc- 
eptic method,  although  most  branches  of  appued 
mathenaatica  are  mixtures  using  the  one  or  the  other, 
as  happens  to  be  oonvenienl  In  addition  to  those  al- 
ready mentioned,  we  may  enumerate  the  following  as 
among  the  more  important  departments  of  applied 
mathematics: — Kinematics;  Abstract  Dynamics,  in- 
cluding Statics  and  Kinetics  whether  of  a  Particle,  of 
a  Ri^id  Solid,  of  an  Elastic  Solid,  of  a  Fluid,  or  of  a 
Chain ;  Statistical  Mathematics,  as  exemplied  in  the 
Theory  of  Annuities^  and  the  Kinetic  Theory  of 
Gases;  the  Mathematical  Theory  of  Diffusion  whether 
of  Heat  or  of  Matter ;  the  Theoiy  of  Potential ;  and 
so  on.  See  Mechanics,  Htdboheohanios,  Anhtti- 
Tiss,  Heat,  KuECTBicmr,  Maonxtish,  etc 

The  two  great  methods  employed  in  the  inveatintion 
of  manifoldness  must  of  course  oe,  at  bottom,  identi- 
cal ;  and  every  conclusion  airived  at  by  the  one  must 
be  reachable  the  other.  The  exact  nature  of  the  con- 
nection between  them  will  be  well  seen  by  studying  two 
inst&Qoes.  One  of  these  is  the  treatment  of  areas  by 
Eudid  and  the  treatment  by  the  analytical  method, 
which  are  carefully  compared  in  the  article  Geohetrt, 
vol.  X.  p.  337.  "Ilie  other  is  the  oonnectioik  between 
the  descriptive  and  the  metrical  properties  of  loci.  The 
former  include  tdl  properties  such  as  intersection,  tan- 
genoy,  etc*  depending  on  position  merely,  and  an  olh 
viously  the  natural  product  (he  qrnoptie  method. 
The  latter  include  all  illations  involving  the  lengths 
of  lines  and  the  magnitudes  angles,  they  depend 
(herefore  on  expression  in  terms  of  a  unit,  and  are  the 
natural  product  of  the  analytic  method.  NevmhelesB 
the  analytio  method  furnishes  descriptive  properties  of 
loci,  and  by  the  introduction  of  "  the  absolute  deeorip- 
tive  theorems  are  made  to  fiimish  metrical  relations,  as 
has  been  fully  shown  fay  Oayl^,  Clifford^  and  Klein  (see 
Mkasurehent).  (o.  ch.) 

MATHER,  Cotton  (1663-1728),  was  the  most 
learned  and  widely  known  of  a  fiunily  which  through 
four  penertttitms  e^oyed  wngiilM-  consideration,  and 
exneised  oomman^g  influenoe  upon  New  Engliuid  in 
its  first  century.  Bionard,  son  of^  Thomas  Mather  oi 
Lowton  (Winwiokli  Lancashire,  England,  after  study- 
ing for  a  time  at  Brasenose,  Ouord,  and  teaehingand 
Bubsequentiy  preaching  at  Toxteth  Paric,  went  toNew 
England,  for  nonconformity's  sake,  in  the  summer  of 
1635,  where,  till  his  death  in  1669,  at  seventv^three,  he 
was  pastor  of  the  Congr^pitional  ehuroh  in  I>(«aheBter 
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(now  a  part  of  BoBtonJ,— aogturinglai^pe  repute,  vriting 
three  or  four  instnu^Te  and  ooostructiTe  tnatisas  upon 
polity,  and  bang  mueh  tnutod  as  to  the  fonndattons 
of  bmi  dmidh  and  state.   His  youngest  bod  Increase 
took  his  fint  degree  at  Harvard  OoUege  in  1650,  at 
seventeeD, — ^retanung,  after  a  visit  to  the  old  oountry, 
in  vhidh  he  serred  several  pulpita,  to  tj^e  at  twenty- 
five  the  pastorate  of  the  second  (or  North)  church  m 
Beaton,  which  place  he  held  till  his  death  Id  1723  at 
eighty-five,  while  in  addition,  he  had  been  acting,  or 
actual,  preddent  of  the  college  most  of  the  time  nfom 
1681  to  1701,  the  author  of  one  hundred  and  «xty 
books  or  tracts,  and  for  four  of  its  most  perilous  years 
the  choice  of  all  its  oitizens  to  represent  the  Massaohu- 
setts  colony  before  the  Enelish  Government  His  wife 
Ifaria  was  daughter  of  the  famous  John  Cotton,  and 
their  fint>-b<Hii  noeived  both  fanuly  names,  and  when 
he  took  his  B.A.  degree  at  less  ^an  sixteen,  at  Hai^ 
vardv  in  1678,  his  promise  tempted  President  Oakes  to 
■V  in  hia  presence,  ref«ring  to  his  two  distinguished 
gtandfiUlierB :  "  Cottonus  atqne  Hatherua  tarn  re  quam 
nomine  coalescant  et  revivisoant."  diler  a  short  time 
spent  as  tutor,  and  a  period  of  diligent  toil  ending 
in  the  conquest  of  an  impediment  of  speech  wl^ch 
endangered  success  in  the  family  profession,  he  became 
assistant  to  his  fathel^  in  two  jrears  being  ordained  oo- 
pastor,  and  holding  the  pulpit  for  nearly  three  and 
fort^  ^suB,  till  his  death  at  sixty-five.   As  a  private 
Chzntian,  nom  his  frank  diaries,  it  is  clear  uiat  fab 
labmvd  much  with  himself,  in  a  single  year  devoting 
more  than  mxty  days  to  fasting  and  twenty  nights  to 
vinL  As  a  preacher  he  was  oonscaentioua  and  suooess- 
fm, — always  diligently  stndying  his  diBoourses,  in  one 
year  delivering  more  than  seventy  pnUio  sermons,  wiUt 
neariy  half  as  many  in  private  houses,  sometimes  thus 
"pressing  a  glorious  Christ"  throueh  eleven  succes- 
sive days,  and,  with  six  competitors  by  his  side,  main- 
taining to  tbe  last  his  hold  upon  the  largest  congi^a- 
tion  in  New  England,  having  about  four  hundred  gifted 
communicants.     As  a  pastor  he  was  exceptionally 
laborious, — aystematically  exhorting  and  praying  with 
his  people  at  their  homes,  making  amsGience  of  spirit- 
ualizing every  casual  interview,  and  now  and  then 
spending  days  upon  his  knees  with  the  names  of  his 
flock  before  nim  to  prompt  his  intooessions  for  tlmu, 
and  for  himself  that  he  might  better  reach  thdr  pecu- 
liar need.    As  a  philanthropist,  while  abundant  in 
pereonal  benefactions,  he  originated  more  than  twenty 
societies  for  public  charity,  bore  the  ooet  of  a  school  for 
Christianizing  the  negroes,  and,  at  the  risk  of  life,  in 
the  face  of  popular  opposition  medically  led,  advocated 
and  vindicated  the  introduction  of  inoculation  as  a  pro- 
tection against  the  then  terrible  ravages  of  the  small- 
Dpx.   As  an  author  he  was  learned— publishing  in 
French,  Spanish,  and  Algonkin  as  well  as  English— and 
voluminous,  thne  hundred  and  eighty-two  of  his 
printed  works  having  been  catalogued,  sev^  of  whidb 
are  elaborate  books,  and  one  a  folio  of  800  pages ;  while 
hia  BStUa  Americana,  by  him  considered  the  great 
work  of  his  lifh,  remains  in  mx  huge  volumes  of  manu- 
Mnpt  to  this  day.   As  a  scholar  he  was  better  known 
atroas  the  sea  than  any  other  American  of  his  time, 
onoe  contemporaneoudy  corresponding  with  more  than 
fifty  learned  Eoropesjis,  in  his  forty-seventh  year  being 
made  doctor  of  cUvinity  at  Glasgow^  and  receiving  elee- 
tion  as  a  Fellow  of  the  Koyal  Society — in  those  days 
eminent  distin<^ons  for  a  colonist   Wiih  all  this  it 
must  be  confessed  th^  he  had  some  grave  defects.  His 
oommon-eenae  was  not  uniformly  equal  to  his  need. 
Almys  amHtiona  and  aelf-omnioned,  he  was  oooaedoo- 
ally  irritable  and  conceited.  He  lacked  good  taste,  and 
it  was  his  unconcealed  grief  that  he  was  never  elected 
to  preside  over  Harvard  Collese.  His  enormous  knowl- 
edge did  not  digest  well,  and  his  use  of  learning  tended 
to  DO  crude.  He  was  supwatitious,  and  it  was  nis  mis- 
fortune that,  as  to  witoncraft,  he  was  not,  as  with  in- 
ooolation,  in  advance  of  his  generation,  any  more  than 
woresuehmen  as  Richard  Ba^er  and  Sir  Matthew  Hale. 


Of  his  works,  the  MoffjiaUa  and  ReUio  Ditc^^mm  an 
indispensable  to  the  student  of  New  England  hist(»y. 

MATHEW,  Theobald  (1790-1856),  popularly 
known  as  Father  Mathew,  the  "Apostle  of^'  Temper- 
ance," was  deeoended  &om  u  ilk^timato  bfandk  of 
the  Llaiidaff  iamOy,  and  was  bom  at  Thcnnaatown,  Tip- 
perary,  on  Ootobw  10, 1790.  He  received  his  schoci 
education  at  Kilkenny,  whence  he  piuced  for  a  short 
time  to  Maynooth :  from  1808  to  1814  be  studied  at 
Dublin,  where  in  the  latter  year  he  was  ordained  to  the 
priesthood.  Having  entered  the  Capuchin  order,  he, 
aller  -a  brief  time  oT  service  at  Kilkenny,  joined  the 
mission  in  Cork,  which  was  the  scene  of  his  reli^iona 
and  benevolent  labors  for  many  yeani.  The  movement 
with  which  his  name  is  most  intimately  assodated 
began  in  1838  with  the  establishment  of  a  total  abed- 
nenoe  assodadon,  which  in  less  than  nine  months, 
thanks  to  his  mtnral  influenoe  and  eloqueooe,  enrolled  no 
fower  thah  150,000  names.  It  rapidly  spread  to  lim- 
erick and  elsewhere,  and  some  idea  of  its  popularity 
may  be  f<armed  from  the  &ot  that  at  Nenagh  20,000 
persons  are  said  to  have  taken  the  pledge  in  one  day, 
100,000  at  Oalway  in  two  days,  and  70,000  in  Dublin 
in  five  days.  In  1844  he  visdt^  Liverpool,  Manchester, 
and  London  with  almost  equal  success.  Meanwhile 
the  enenses  of  hia  entorprise  had  involved  him  in 
heavy  liabilities,  and  led  on  one  occasion  to  his  arrest 
for  debt  \  from  this  embarrassment  he.  was  only  par- 
tially reheved  by  a  pension  of  £300  granted  by  the 
queen  in  1847.  In  1849  hepud  a  visit  to  the  United 
StateSf  returning  in  18^.  He  died  at  Queenstown  on 
December  8, 1856.  See  FiUher  Mathewt  a  Biograpk^, 
by  J.  F.  Maguire,  M.P.  (1863). 

MATHEWS,  CHABua  (1776-1835),  comedian, 
was  bom  in  London,  28th  June,  1776.  -  His  father 
was  what  he  called  a  serious  bookseller,"  and  also 
officiated  as  minister  in  one  of  I^y  Huntingdon's 
chapels.  Mathews  was  educated  at  Merchant  Tay- 
lors School.  His  love  for  the  stage  was  fomied  in 
his  boyhood,  partly  from  admiration  of  ISIliston,  with 
whom  he  had  taken  part  in  private  theatricals.  Ac- 
cording to  his  own  statement,  it  ripened  into  an  "  over- 
powering, all-absorbing  passion,  unfitting  him  for 
buuness  when  he  became  apprentice  to  his  nthcv,  who 
at  length,  in  1794,  unwilling^;  permitted  him  to  enter 
on  a  theatrical  engagement  in  Dublin.  For  several 
yean  Mathews  had  not  only  to  content  himself  witih 
the  most  thankless  parts  at  an  almost  nominal  salary, 
but  his  figure,  at  this  period  of  life  thin  and  nngainlv, 
and  the  peculiar  twist  in  his  countenance  genmlly 
awakened  the  unconcealed  ridicule  of  the  audience^ 
In  1798  he  obtained  a  conditional  engagement  from 
Tate  Wilkinson  at  York.  In  1602  Mi^ews  began  to 
lay  in  London-  at  the  Haymarket,  and  from  this  time 
is  professional  career  was  an  uninterrapted  triumph. 
His  spedal  excellence  as  an  actor  consisted  in  his  won- 
derful gift  of  Bomay,  enal^ng  him  to  grasp  tl« 
minutest  and  most  individual  features  of  character 
be  represented.  His  sense  of  the  purely  ludicrous  in 
all  its  varied  phases  was  perhaps  unequalled,  imd  by 
his  marvellous  command  of  faoul  expression  and  of 
difierent  tones  and  accents  of  voice  he  cou^,  when  he 
BO  willed,  completely  disguise  his  personality  without 
even  the  smallest  change  of  dress.  The  versatility  and 
originality  of  his  powers  were,  in  public,  best  seen  in 
his  "At  Homes,  begun  in  the  Lyoeum  Theatre  in 
1818,  "which,"  aoooiding  to  Leigh  Hunt,  "for  tJie 
richness  and  variety  of  his  humorj  were  as  good  aa 
half  a  dozen  plays  distilled. "  But  it  was  in  the  social 
circle  that  he  displaced  the  finest  and  rarest  tnhs 
of  geniuB,  while  his  simple  and  truly  kind-hearted  di»- 
position  won  him  an  affection  and  esteem  which 
mere  genius  could  not  have  poicfaaaed.  Frcon  Ida  in- 
fanffy  the  health  of  MaUiews  had  been  unoertain,  and 
the  toils  of  his  profession  gradually  undermined  it 
He  died  at  PlymooUi,  of  heart  lUsease,  28tii  June, 
1835.  See  Jfonow*,  by  Mrs.  Mathem,  4  TdL» 
1838-39. 
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MATHEWS,  0HABU8  Jakis  (1803-1878),  oome- 
dUn,  son  of  the  ahore,  vas  bom  at  liverpool,  20th 
Deoember,  1803.  After  attendiDg  Merchant  Taylors' 
Sduxtl  he  was  articled  as  papil  to  an  anhiteotj  and  he 
oootintied  nominally  to  ibllow  this  bosinesB  till  1836. 
Wb  first  appearance  on  the  stage  vas  made  at  the 
Adelphi,  London.  La  1838  he  married  Madame  Yee- 
tris,  then  lessee  of  the  Olympic,  but  neither  his  man- 
agement this  theatre,  nor  Bubseqaently  of  Covent 
utffden,  nor  of  the  I^roeum,  resnlted  in  pemmiary  ad- 
vantage. As  an  aotor,  however,  fae  held  from  the  first 
an  unrivalled  plaoe  in  his  peooliar  vein  of  li^ht  eeoen- 
taio  oomedy.  The  inimitable  easy  grace  of  his  manner, 
and  the  imperturbabLe  soldmnity  with  whidi  he  per- 
petrated lus  a^Moi^des,  never  failed  to  charm  and 
amuse;  his  humor  was  never  broad,  but  always 
measured  and  restrained.  EQs  range  of  characters  waa 
ezoeptionally  narrow,  and  he  was  wboUy  incapable  of 
representing  any  form  of  strong  passion.  It  was  as 
the  leading  character  in  such  plays  as  the  Garne  of 
&>«!ulatwn.  My  Atqful  Dad.  Cool  at  a  Oucumber^ 
Buter  venrn  Claiter,  and  LttUe  Toodiekuu,  that  he 
spedaUy  ezoelled.   Mathews  was  one  of  the  few  En- 

Suah  acton  who  have  plsjyed  in  FIrenoh  snoeessfhlly-- 
is  appearance  at  Paris  in  1863  in  a  Freooh  v^non  of 
Cool  Of  a  Cueun^tary  written  hjr  himself,  being  re- 
ceived with  die  utmost  approbation.  AiW  reaching 
his  sixty-sixth  year,  Mathews  set  out  oi^  a  tour  round 
the  wond,  and  on  his  return  in  1872  he  continued  to 
prosecute  his' professional  duties  without  tntemiption 
tin  within  a  few  weeks  of  his  death,  on  JuW  26,  1878. 
See  Life  of  Charlet  Jcmm  JTofAeiet,  edited  V  Oharks 
IHokens,  2  vols.,  1879. 

MATILDA,  countess  of  Tuscany  (1046-1114],  popu- 
Jsrly  known  as  the  Great  Coantew,  was  bom  la  1046, 
of  a  race  of  noUes  of  Lombard  deacent.  By  the  death 
of  her  &th(v  Boniiaoe  the  lUch,  duke  and  marquis  of 
Toscaoy,  she  was  left,  at  eight  years  old,  \inaer  the 
guardiuiship  of  her  mother.  Beatrioe  of  Lorraine, 
heireoB  to  a  powerful  state,  includiagTusoany,  Liguria, 
part  of  Lombardy,  Modena,  and  Ferrara.  Her  life 
was  a  protracted  struggle  agunst  the  schism  which 
rent  the  church,  under  a  series  of  antipopes,  supported 
^  a  large  section  of  the  clergy  and  people  of  Italy  and 
Germany,  as  well  as  by  the  whole  stren^  of  the  em- 
pire. AgtUDSt  this  formidable  combination  she  main- 
tained ^e  cause  of  the  holy  see,  often  ungle-handed, 
for  yean,  with  varying  fortune  but  undaunted  resolu- 
tion. The  champion  of  several  8aooessivejponti&,  she 
a  best  known  as  the  ally  of  C^egory  VIL,  and  her 
hereditaiy  fief  of  Oanossa  waa,  in  1077,  Uie  scene  of 
the  odebrated  penanoe  of  Heniy  IV.  in  {iresence  of  this 
pope.  On  the  same  occasion  she  made  the  donation, 
suDsequently  renewed  in  1102,  of  her  possessions  to 
the  holy  see,  in  right  of  which  the  church  owned  the 
greater  part  of  its  temporal  dominions.  Matilda  was 
twice  married,  first  to  Godfrey  of  Lorraine,  sumamed 
the  Hmnpbaoked.  son  of  her  mother's  second  husband, 
and  secondly  to  Quelph  of  Bavaria,— both  marriages 
(tf  policiy,  which  oounted  for  little  in  her  life.  She 
died  of  gout  in  1114,  in  her  sixty-ninth  year,  and  was 
boried  first  at  San  Benedetto,  and  finally  in  the  Vati- 
oan.  Her  steadftstnees  of  purpose,  strength  of  char- 
acter, and  loftiness  of  aim,  made  her  one  of  the  most 
■triking  figures  even  of  the  age  which  produced  Bobert 
Quisoard,  William  the  Conqueror,  Pope  Hildebrand, 
and  Glod&ey  of  Bonillon,  her  nephew  by  marriage. 
The  oontemporary  reoovd  of  her  lifb  in  rude  Lwu 
verse,  by  her  ohajdam  DtHuuione,  ia  praaerved  in  the 
Vatican  lilvaiy. 

Aa  Italian  blognqphy  was  publislied  in  Loooa  by  Fian- 
■Mse  flonntiui  b  IMS  (new  edition  bv  ICansL  1766),  and 
on*  in  French  by  Amtfdee  Ben6e,  X>  Qnmd$  iMimm;  ia 
1809; 

MATUKIK,  a  town  of  Derbyshire,  Enidand,  is 
■toated  on  the  river  Derwent  and  on  the  Midland 
Baibnr,  149  niUn  noithmst  of  London  and  17  north- 
wait     Dnbar.  It  poiaeHM  ootton,  oom.  and  pq»er 
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mills,  and  in  the  vidnity  there  axe  lead-mines.  Aboui 
li  muea  southeast,  also  on  the  Derwent»Js  Matlock 
mtfa,  possesring  hot  medicinal  springs.  There  are  in, 
all  three  springs,  the  first  of  wluoh  waa  discovered  in 
1692.  Their  mean  temperature  is  68**  Fahr.,  and  ap- 
plied both  externally  and  internally  the  water  is  efBca- 
oious  in  glandular  affections,  rheumatism,  biliaiy  ob- 
structions, and  relaxation  of  the  muscular  fibres.  'Xlie 
fine  scenery  of  the  vale  of  Matioek,  and  ita  proximity 
to  the  tiiickly  peopled  districts  of  Lancashire  and 
Yorkshire,  cause  the  village  to  be  much  frequented  ia 
summer  not  only  by  invalids  but  by  holiday  viators. 
There  are  sevenl  huge  stalactite  caverns.  Matioek 
Bank^  a  mile  to  the  northeast,  in  a  finely  sheltered 
situation,  contains  several  well-known  nydropathio 
establishmenta.  The  population  of  the  urban  sanitary 
district  of  Matlock  (4513  acres)  in  1871  was  3834,  and 
in  1881  it  was  4396;  that  of  Matlock  Bath  and  Scar- 
thin  Nick  in  the  same  yean  was  1386  and  1698. 
These  two  districts  are  contenniaous  with  the  <nvil 
parish  of  Matioek. 

MATSYS.  QuiNTiN.   See  Massts. 

MATTER,  Pbopekeuss  or.  If  weknewthoron^ 
the  nature  of  any  piece  of  matter,  the  deduction  <»  its. 
properties  woidd  be  a  question  of  mere  reasoning,  just 
as  (For  instance]  the  definition  a  cirde  really  involves, 
all  the  properties  which  mathematical  methods  have 
deduced  firom  it  But,  as  we  do  not  even  know  what 
matter  is,  in  the  abstract,  the  converse  operation  is  (at 
least  for  the  present)  the  natund  and  necessary  one. 
We  must  endeavor  from  the  experimentally  ascertained 
properties  of  matter  to  discover  what  it  is.  The  reader 
will  find  the  limits  of  our  present  knowledge  in  the. 
article  Atom.  The  properties  of  matter  may  be  ar- 
ranged in  several  ohtases,  thus: — 

1.  PMperties  of  matter  in  itself;  such  as  Inertia, 
Hardness,  Brittieneaa,  EiLASnoilT  {q.v.\  Denrity, 
Compressibility,  Viscouty,  etc.  These  depend  upon, 
its  ultimate  structure  ana  upon  the  law  and  intensity 
of  the  so-called  molecular  forces.  See  Atou,  Consii- 
TimoN  OF  Bodies,  Attraotion. 

2.  Relative  properties  of  different  kinds  of  matter, 
chemical,  catalytic,  etc.  See  OAnLLAKT  AOXION, 
GHEiasTBT,  DuTUSiON,  etc. 

3.  Properties  relative  to  different  forms  of  energy 
Conductivity  (Thermal  and  Electric),  Spedfio  Gravity, 
Specific  and  Latent  Heat,  Transparency,  Color,  Spedfic 
Inductive  Caparaty,  Radiatiugand  Absorbing  Power, 
Magnetic  Retentivenea^  et&,  Thermo-electrio  rosition. 
Refractive  Index,  Reflective  Power,  DonUe  Boftao- 
tiott,  Rotatoiy  P(uarindon,  eto.  These  will  be  finind 
munly  under  the  heads  BmnBicnr,  B^bat,  Ij[OHT, 
Maqkeiism,  etc. 

MATTEUCCI,  Carlo  (1811-1868),  an  Italian 
physicist,  was  bom  at  Forii,  June,  20,  1811.  In  1832, 
after  completing  his  studies  at  L'Eoole  Polyteohnique, 
Paris,  he  became  professor  of  physics  at  Bologna, 
where  he  had  passed  his  earlier  student  days.  In  1837 
he  removed  to  Ravenna,  and  in  1840  setUed  as  profes- 
sor of  phyrics  at  Pisa.  From  1847  he  took  an  active 
part  in  politics,  and  in  1860  was  chosen  an  Italian 
senatOT.  At  Ihe  same  time  he  became  general  tele- 
graph Erector,  and  Uter  the  superintendent  of  the 
metoorologioalbuxeaQB.  He  died  at  Leghorn,  June  25, 
1868. 

He  is  the  author  of  four  selentiflc  treatlsea :— LwiMt  4U 
jbioa  (2  vol!.,  Pisa,  ISU :  Mccmd  edition  1861),  £«M  mi 
ftRMMM  jMea-Mmici  dei  txnyi  vivmH  (Pisa,  1644;  aeeoad 
edition,  1840),  Jfamwb  <tt  Ulegrn/la  elMnea  (Pisa,  I860:  and 
several  later  editions),  and  Conn  apecM  wr  PfadiieftMi,  U 
magiutum4  d*  rotation,  etc.  (Paris,  1854).  Hti  nnmeroru 
papers  were  pobliahed  in  the  Atmain  dt  CUmU  «t  de  Ffn/tique 
(lS^-66) ;  and  most  of  them  also  appeared  at  the  time  in 
the  Italian  snientiila  Joamals.  They  relate  almost  entirely 
to  eleotrioal  phenomeoa,  sneh  m  the  magnetic  rotation  of 
ll^t,  the  action  of  gaa  batteries,  the  efflteti  of  tmsion  on 
;  msgnH'T",  the  polarlaati<m  <tf  eleotndes,  eto,  sofflelentlv 
eompitote  aoooonts  at  wUeh  an  glvea  in  WiedanaBn'si 
Odvoabsnia.  Nine  memotis,  entitled  "  Xtaotro-Fl^Biolaft^ 
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«J  Bm— idiM,"  wmpi^laliadltttlM  JMIhmMmI  JVwu- 
«Moiii.l84S^  SMmiiichi'iGbrtoJIaMweeiVrJlaltecUI 
MM  tempo  (Borne,  1874). 

MA'ITMJfiW  (MoWaibf  or  MoTfloZoc,  a  Bhort- 

ened  fonn  of  Mattaniah  or  Mattithiah,  equTalent  to 
Tfaeodorus;  oomp.  vol  xL  p.  330),  one  or  the  twdve 
HHwUeB  of  Jesos  Christ,  and,  according  to  tradttion, 
the  authw  of  the  First  Gospel.  In  its  full  Hebrew 
form  the  name  oocurs  several  times  in  the  Old  Testa- 
ment, being  borne  more  than  one  person  of  priesUv 
or  Levitical  family.  '  Matthew,  in  the  Gospef  whicn 
bears  his  name,  is  described  as  having  been  a  tax- 
gatherer  ire^tn,  Matt  z.  3),  and  the  circumstances 
of  his  call  to  become  a  follower  of  Jesus,  which  he  re- 
ceived as  he  sat  at  the  "receipt  of  custom  "  or  '*  tax- 
office"  in  one  of  the  towns  by  the  Sea  of  Galilee,  are 
briefly  related  in  chap.  ix.  9.  It  has  sometimes  been 
doubted)  but  without  uy  good  reason,  whether  the 
profusely  paralle]  naiiative  relating  to  Levi  the  son 
of  AlphsBus"  (Mark  iL  14;  Ltdce  t.  27.  28}  has 
reference  to  the  same  person  (compare  the  double 
names  Simon  and  Peter,  Joses  and  Barnabas,  and 
othon).  In  the  lists  of  the  names  of  the  apostles 
pven  in  the  s^optical  Gospels  and  in  the  Acts,  Mat- 
thew ranks  t^ird  or  fourth  in  the  second  group  of  four. 
Little  is  recorded  of  him  except  the  feast  which  he 

gave  in  his  house  at  the  beginning  of  his  discipl^ip ; 
le  way  in  which  this  is  related  seems  to  indicate  that 
he  was  (oomparaUvely  at  least)  a'  wealthy  man.  He 
was  also  present  in  "the  upper  room  "  at  Jerusalem 
after  the  ascension,  when  Matthias  was  elected  to  be 
the  snccessor  of  Judas.  Tradition  has  nothing  trust- 
worUiy  to  tell  about  his  iabseguent  oareer,  but  there  is 
nothing  inherently  improbable  in  the  allention  of 
Eusebius  {S.  lii.  24)  that  he  spent  several  ^ears  in 
Jerusalem  preaching  to  the  Hebrews  (and  writing  the 
Gospel  which  bears  his  name);  or  that  he  afterwards 
extended  his  missionary  activities  in  other  directions. 
Socrates  (S.  E.,  i.  19)  speaks  of  him  as  having  carried 
the  gospel  to  Ethiopia ;  the  eariier  If^ends,  however, 
embodied  in  the  apocryphal  Acta  Andrea  et  MaUhai 
and  Acta  et  Martyrium  Matllun,  unanimously  point 
to  the  regions  bordering  on  the  Slack  Sea  ("Pontus  " 
and  the  und  of  the  Anthropophagi^  as  having  been 
the  scene  of  his  labcnrs  (see  Uie  article  of  Ijpsius  on 
the  ^'^>0Giypha]  Acts  of  the  Apostles"  in  Smith's 
Vict,  of  CknU.  Biog. ;  also  his  Apokr.  Apottdgesch., 
1883).  According  to  the  Gnostic  Heracleon,  whose 
statement  is  quoted  and  apparently  homologated  by 
Clement  of  Alexandria  {Strom,  iv.  9),  Matthew  died 
a  natural  death.  He  is  commemorated  as  a  martyr  by 
'  the  Greek  Church  on  November  16,  and  by  the  Roman 
on  September  21,  the  scene  of  hia  martyrdom  being 
placed  by  the  Breviary  m  "  Ethiopia  "  ;  the  same  au- 
thority affirms  that  his  body  was  afterwards  translated 
to  SalemOj  where  it  now  Ues  in  the  church  built  by 
Robert  Guiscard.  In  Christian  art  (following  Jerome} 
he  is  generally  regarded  as  symbolized  by  the  "man 
in  Ezek.  i.  10.  Bev.  iv.  7. 

MA'iTUKW,  GoBFEL  OT.  See  QotSPBJS,  vol.  x.  p. 
702  to. 

MAITHEW  of  Pabib,  one  of  our  most  important 
writers  in  connection  with  English  medieeval  history, 
was  bom  about  the  year  1200,  or  possibly  somewhat 
earlier.  ^  His  surname  was  probably  derived  either  from 
his  having  been  bom  in  Paris  or  having  studied  in  the 
univernty  there ;  but  his  English  origin  is  proved  by 
the  tone  in  which  he  uniformly  speaks  of  loreigners, 
e«pecially  the  French,  while  his  knowledge  of  the 
Frendi  unguage  is  attested  by  the  fact  of  bis  having 
written  in  that langna^,  and  also  by  the  introduction 
of  many  French  words  in  his  latin  writing 

We  naTe  it  on  his  own  authority,  as  reoozded  in  an 
antogmph  marginal  note  (MS.  Cott.  Nero,  D.  1,  foL 
165o),  that  he  assumed  the  monastic  habit  the  abb^ 
of  St  Alban's  on  the  21st  of  January,  1217.  In  2286 
he  accompanied  the  newly-elected  prior  of  his  abb^, 
John  of  Hertford,  to  London,  to  attend  the  ceremony 


of  the  nuptials  of  Henry  IH.  uid  Eleanor  of  Provenoe ; 
and  in  October,  1247,  he  was  at  Westminster,  in  order 
to  be  present  at  the  oelebiation  of  the  feaot  of  St 
Edward  the  Confessor,  when  he  was  desired  bv  tlw 
king  himself  to  write  an  aooount  of  the  proceedings. 
The  most  important  event  in  his  tianauil  and  unevent- 
ful life  (which  was  passed  chiefly  witJiin  the  walls  of 
his  monastery)  occurred  in  the  year  1248,  when  he  was 
sent  on  a  mission  to  the  Benedictine  monastery  of 
Holm  ^Throndhjem),  which  had  become  involved  in 
difficultly  owing  to  the  maladministration  of  one 
of  its  abbots.  He  returned  to  England  after  more 
than  a  year's  absence,  and  we  can  trace  him  as  at- 
tending the  royal  court  at  Winchester  in  July,  1251, 
and  as  nresent  at  York  on  the  oocasiott  of  U)e  mar- 
riage of  Henry's  daughter  with  Alennder  IL  of 
Scotland,  scmie  rix  months  latw.  In  March,  1257, 
Henry  himself  visited  St  Alban's,  and  remuned  at  the 
monastery  for  a  whole  week.  During  this  time  he  not 
only  admitted  Matthew  to  his  table  and  to  oonversa* 
tjons  in  his  private  chamber,  but  also  oommnnicated 
to  htm  facts  and  details  of  an  historical  character  de* 
rived  from  his  own  personal  knowledge  and  experience. 
Among  other  information,  Matthew  tells  us  that  Henrr 
repeated  to  him  from  memory  the  titles  of  the  En^ian 
baronies  to  the  number  of  two  hundred  and  fifty.  The 
last  incident  recorded  by  the  historian  himself  with 
re^)ect  to  his  own  career  is  the  fact  that  he  exerted  his 
influence  with  Henry  on  behalf  of  the  univern^  of 
Oxford,  when  that  body  fbnnd  its  privileges  endan- 
gered 1^  the  enoroachmenta  of  the  bishop  of  Lincoln. 
In  his  latter  years,  Matthew's  growing  infirmities  com- 
pelled him  to  have  recourse  to  the  aid  of  a  fellow- 
monk  in  order  to  complete  his  works ;  this  assistance 
is  to  be  traced  in  the  JJUtoria  Anglonim  from  1252 
to  the  end  of  the-  work  (1253) ;  in  the  Abbrextiatio 
Chronicontm  for  the  years  1253,  1254,  and  1255 ;  and 
in  the  Chronica  Majara  fur  the  years  1258  and  1259. 
Matthew  died  after  the  month  of  Mav,  1250,  and  his 
portrait,  as  he  lay  on  hia  conch  when  dead,  was  drawn 
by  his  fellow-monk. 

Fbrfci.— Uattfaew  Farla'a  chief  imk,  the  HialaHm  JT^, 
— often  Btyled  the  Chronica  ISajora, — ia  a  nanative  proma- 
ing  to  reoord  the  oatlinea  of  honum  history  from  tne  cna- 
tion,  and  terminating  with  the  year  1^9.  It  was  l<mg 
supposed  that 'Roger  of  Wendover  wis  the  author  of  a 
mnch  larger  proportion  of  the  work  than  wai  really  the 
cose;  bat  the  questton  may  be  regarded  as  finally  aet at 
rest  by  the  decisive  investigations  and  concliuiona  of  Dr. 
Luard,  m  atated  at  length  in  bis  prefaces  to  the  volnmea 
of  his  edition  of  the  work  in  the  Bolls  Series.  He  ooo- 
clodes  that  tiie  Huiorui  Major  down  to  the  year  118B  was 
the  work  of  John  de  Cello,  abbot  of  Bt.  Alban's  from  the 

?eRr  1195  to  1214;  that  it  was  then  continned  by  Soger  of 
iiendoTer  on  the  same  plan  and  from  the  some  sodrcs  to 
the  year  1235,  the  whole  work  down  to  this  dote  pawing 
for  a  long  time  as  the  prodnction  of  the  latter  writer  ez- 
closively,  and  being  known  oa  the  Flora  Butoriantm;  that 
it  was  then  tnuiacribed  by  Matthew  Paris,  who,  however, 
made  nameroos  corrections  and  additions,  bat,  In  the  opin- 
ion of  Professor  Stabba,  "  interpreted  "  rather  than  "  inter- 
polated " ;  that  it  was  then  oontinaed  by  the  same  writer, 
and  is,  from  1235  to  the  year  1259,  ezcluBlvely  hia  work. 
In  style,  in  vividness  of  narration,  and  in  descriptive 
power  Matthew  far  ezcela  his  two  predecesaors.  He  is  also 
entitled  to  the  praise  of  having  l>«eu  a  warm  advocate  of 
English  rights  and  libratles,  and  a  sturdy  opponoit  alike 
of  regal  and  p«)al  tyranny;  in  loct,  the  national  sentiment 
may  be  said  first  to  receive  adeqnate  expreosion  in  hia 
p&f^es.  The  work,  moreover,  is  not  only  the  best  sonree  of 
information  with  respect  to  eventa  In  England  during  the 
reign  of  Henry  III.  down  to  the  conunenoement  of  tlM 
Barons'  Waia,  hot  ia  also  an  authority  with  respect  to  Con- 
tinental affairs,  especially  those  of  France  and  the  empire. 

The  Hiitoria  AngJomm  of  Matthew  is  mainly  an  abridg- 
ment of  his  larger  work,— the  chief  feature  ^  difleomtaa 
being  the  omisBion  of  almost  everything  relating  to  forelfla 
events.  Sometimes,  however,  details  and  more  porticolau^ 
perscmal  anecdotes  are  introdaoed,  with  many  niinnte  fketa 
and  oircomstancea  which  would  be  sought  for  ia,  vain  eis^* 
where,  and  largely  iUnatrote  contemporary  osogesand  the 
general  condition  of  society.  Besides  the  above,  Matthew 
wrote  an  AbbrttiaiU  ChroiUeonm,  extending  from  the  year 
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1100  to  1SS5.  Of  thif  only  one  xunueript  Bxisti,— tli»t  in 
ttaa  ftnthor't  own  liandwzitiiig,  prwerred  In  tb«  Gottoni»n 
eoUoetton  in  the  British  HoMiun,  uid  printed  in  the  third 
Tolnmo-  of  th«  BiMoria  Anifi^im,  edited  hv  Sir  Francis 
Madden.  Matthew  alio  oompiled  a  Liber  AadUamentonaij 
or  BuppUmmtortm,  containing  docaments  ilfiutratiTe  of 
the  heater  ChTonlele.  lids  la  contained  in  the  folio  edi- 
tim  of  IbMaieVawzitlnsi  edited  l^Wrii^  and  pnhUahed 
in  1840; 

The  VUm  tHum  Alhalwm  B.  AOam,  or  Uvet  cf  tt« 

AitoU  of  8t.  Albam't,  doeg  not  bear  Matthew'i  name,  hot  la 
nnaneetionably  the  prodootion  of  hia  pen.  The  bi<MTaphiea 
whujh  belong  to  the  period  preoedlng  tne  Norman  Omqneat 
«Mitaln  nloable  and  intereiting  notieea,  but  also  Indnde 
mneh  of  wliat  la  eridentlT  fltbolooi.  The  Vitm  duonm  Of- 
fanm,  or  Lhet  ofOstwQ  Cjffiu, — the  one  a  mjthical  charao- 
ter,  the  other  the  htifeorio  monarch  of  Hercia, — ia  a  compo- 
■ttiai  ot  little  Talne^  and  aome  doabt  attachea  to  the  an- 
tluHVhip.  Both  the  foregoing,  however,  are  indnded  in 
the  edition  Wata. 

JBUMoMi:— The  best  edition  of  the  Eiitmrta  Magor  la  that 
by  Dr.  Loaid,  published  in  Uto  Toliunea  in  the BoUaSeriea, 
1879-80.  Of  the  iRitenaJfiaor  an  edition  in  three  Tolnmee 
In  the  Mme  leziea  waa  edited  br  Sir  Frederic  Madden, 
la&t-eB.  (J.  B.M.) 

MATTHIAS  (1557-1619),  holy  Bomu  emperor, 
the  fourth  wm  of  the  emperor  MazimUian  IL,  was 
bora  on  tiie  2^  of  February,  1557.  Hewasednoateii 
in  Germany  by  the  diplomatist  Bosbeoq,  while  his 
brother,  afterwards  the  emperor  Budolph  IL,  waa 
(nined  at  the  court  of  PhihpIL  of  Spain.  In  1577 
IbttluaB  went  eeoretly  to  the  Netheriand^  the  soTer- 
«lgnty  of  which  he  milawfiilly  aasnmed;  but  in  1580 
he  was  oompeUed  to  withdraw  into  priyate  life.  He 
was  yain,  rudess,  and  ambitions,  ana  intrigued  inces- 
santly against  we  emperor  Budolph,  a  man  of  weak 
character,  with  a  oonstatndonal  tendenoy  to  insaiiity. 
Rudolph  passed  wholly  under  the  dominion  of  the 
Jeraits,  and  this  rendered  it  easy  for  Matthias  to  stir 
va  his  Ftotestaat  saljeoU  agunst  him.  In  1595 
Matthias  was  made  ragent  in  Austria,  and  in  1606  the 
anhdnkes  reoogniied  him  as  head  of  Uie  house  of 
HapslHiiK.  Budolph  had  to  relax  his  hold  over  one 
oonntxy  after  another,  and  in  1611  Matthias  was  ruler 
of  Hnngaiy,  Moravia,  Silesia,  Lnsatia,  and  even  Bohe- 
mia, whose  loyalty  the  emperor  had  tried  to  secure  by 
many  concessions,  espedaUy  the  letter  of  mi^eety 
gran  tang  religious  freedom  to  Protestant  seots.  In 
1612,  w«r  the  death  of  Budolph,  M^hias  was  footed 
emperor  ^  and  his  reign  was  not  lees  disturbed  than 
that  of  his  predecessor.  The  interrention  of  Turkey 
in  Tranaiylvania  led  to  war,  and  in  1615  Matthias,  bo- 
ing  uoaappfffted  by  Uie  emjureand  by  his  own  estates, 
found  tut  he  had  no  altomitiTe  but  to  oondude  peace 
$ar  twenty  yean  on  hnmiltatdng  terms.  Protestants 
and  Catholics,  bitterly  haUng  each  other,  formed  re- 
spectively the  Udiod  and  the  League ,  and  Uie  rising 
power  ot  the  archduke  Ferdinand,  ulerwards  emperor, 
a  bigoted  prince  who  became  kin^  of  Bohemia  in  1617 
and  kinj^  of  Hungary  in  1618,  indicated  that  even 
more  senous  trouoles  were  approaching  than  those 
with  which  Badolph  had  contended.  In  the  last  two 
years  of  the  reign  of  Matthias,  the  Bohemians  having 
rebelled,  the  first  blows  in  the  Thirty  Years'  War 
were  struck.   He  died  on  the  20th  of  l^uch,  1619. 

MATTHIAS  CX>ByiNUS  (1^13^1490),  Un^  of 
Hungary,  was  bom  at  Elausenbmg  in  l^ansylTania  on 
Mareh  27,  1443,  and  died  at  Vienna  on  Apiu  6, 1490. 
He  was  the  younger  son  of  JohnHunyady(C(OTinusj 
who  died  in  1456  after  having  been  "governor  of 
Hungary"  &om  1446  to  1453.  Dn  the  death  of  John, 
the  elder  of  his  two  sons  (Ladtslaus)  was  executed  by 
oommand  of  Ladislaus  Postbumos,  while  Matthias  was 
imprisoned  at  Fn^ie ;  but  shortly  after  the  king's 
own  death  irithout  issue  in  1457,  Matthias  Hunyaoy 
(Oorvinus)  was  elected  by  the  Hungarian  magnates  to 
the  vacant  throne  (Jaooary  24,  1458).  The  leading 
ovents  ofhiaKoga  are  summarised  in  the  artiide  Hum- 
oamT  ML  ju.  p.  388,  884). 

MATTINQ',  Under  this  name  an  embraced  many 
eoarse  WTven  or  plaited  fibrous  materials  used  for  oov- 
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ering  floors  or  fUmitnre,  for  hanging  as  screens,  fat 
wrapping  up  heavy  merchandise,  and  for  oUter  mi*- 
oellaneous  purposes.  In  the  United  Kingdom,  under 
the  name  of  "coir*'  mattingalarge  amoant  of  a  ooane 
kind  of  carpet  is  made  from  cocoa-nut  fibre  j  and  the 
same  material,  as  well  as  strips  of  cane,  Manila  hemp, 
various  grasses  and  rushes,  is  largely  employed  in  va- 
rious forms  for  making  door  mats.  Pmorated  and 
otherwise  prepared  india-rubber  is  also  large^  utilised 
ibrdoor  and  floor  mats.  Matting  of  various  kinds  is 
Tery  extensivdy  employed  Uuongfaont  India  for  floor 
covering!^  the  bottoms  of  bedsteaios,  fiins  and  fly-flaps, 
etc  ;  (md  a  oonmderable  export  trade  in  such  mann- 
footnres  is  carried  on.  The  materials  used  are  numer- 
ous ;  but  the  principal  substances  are  straWj  the  bul- 
rushes TWAa  dephumtina  and  T,  angiaitifoha,^  leaves 
of  the  date  palm  {Phoenix  n/fee«fru),  of  the  dwarf 
palm  ( Chamarajpt  Ritchiana)^  of  the  Palmyra  pahn 
\BoraMua  ikibdiifoffmu),  of  the  cocoa-nut  palm  {Coeot 
nuc^tra)  and  of  the  screw  ^ine  [Pandanvs  odoratuti- 
mittt),  the  munja  or  mum  sntss  {Saceharum  Mw^) 
and  allied  grasses,  vad  the  mat  grasses  Ofpenutaemu 
and  C,  I^uigord.  from  the  last  of  whidi  the  well-known 
Palghat  mats  of  Uie  Madras  Frendency  are  made. 
Manv  of  these  Indian  grass  mafai  an  admiiaUe  ex- 
amples of  elegant  design)  and  the  colon  in  which  th^ 
are  woven  are  rich,  harmonious,  and  effeotive  in  th« 
highest  degree.  Vast  quantities  of  coarse  matUng 
used  for  pacing  furniture,  heavy  and  coarse  goods, 
and  planto,  etc. ,  are  made  in  Bussia  from  the  mst  or 
inuer  bark  of  the  lime  tree.  This  industry  centres  in 
the  great  forest  govemmenta  of  Viatka,  Nijni-NoT- 
gorod,  Kostroma,  Kazan,  Perm,  and  Simbirsk. 

MAOrrOON,  a  dty  of  the  United  States,  in  Coles 
county,  Blinois,  172  miles  sonth-southwestof  Chioa^, 
on  the  Oentnl  Illinois  Bubroad,  which  at  that  pomt 
intersects  the  Indianap<^  and  St  Loms  and  the  Pe- 
oria, Decatur,  and  Evansfille  Baiboads.  It  had  6^Vt 
inbaMtants  in  1880,  has  railway  carriage  wcnks  and 
repur  diopa,  and  is  rising  mindly  in  oommeroal  im- 
portaooe. 

MATUBIN,  Chablm  BoBEBT  (1782-1824),  novel- 
ist and  ^amatist,  perplexed  the  serious  and  served  as 
a  butt  for  the  more  light-minded  critics  of  the  first 
quarter  of  the  19th  century.  _  The  bombastic  eztrnvn* 
ganoe  of  his  langiuge,  the  incoherence  of  his  plots, 
the  wild  improbatuhty  of  many  of  his  inddents,  the 
inoonnstency  of  his  characters,  were  obvious  and  un- 
deniable ;  but  there  were  so  many  passages  of  extxv 
ordituuy  etoqumoe  in  his  novels,  eepeoally  in 
descriptions  of  turbulent  pasrion,  that,  though  some 
pronounced  htm  evidently  mad,  all  admitted  that  it 
was  a  madness  allied  to  genius.  At  first  he  published 
only  sermons  in  his  own  name,  being  curate  of  St 
Peter's,  Dublin.  His  first  novels.  The  fiital  Meoenge 
(1804),  The  Wild  Iruh  Boy  (1S08),  The  MOmm 
(Jhitf  (ISII),  were  issued  under  the  pseudonym 
Dennis  Jasper  Murphy.  All  these  were  merailessly 
ridiculed  by  the  press  and  neglected  by  the  public,  but 
the  irregular  power  displayed  in  them  attracted  the 
notioe  of  some  social  and  literary  magnates;  and 
through  the  influence  of  Byron  and  Scott,  Maturin's 
tragedy  of  Batraim  was  produced  at  Druiy  Lane  in 
1816^with  a  prolfupiie  by  Hobhouse,  an  epilogue  by 
the  Hon.  Geor^  Lunb,  and  with  Kean  and  Miss 
Kelly  in  the  leading  parts.  Themagnifioratsoenioritua- 
tions,  and  the  chancter  of  Bertram  (like  one  of  Byron's 
Bombre  heroes),  make  this  an  efiieotive  stage  jdaj. 
It  waa  the  first  and  only  success  of  the  author :  he  re- 
turned to  "  the  baffled  efforts  and  the  blighted  hopes  '* 
of  which  Hobhouse  spedu  in  his  prologue.  Two  mora 
tragedies,  Uaniid  (1817)  and  .fVedobiAo  (1819)iWerB 
failures.  A  poem,  Tht  Uhwerte  (1821),  f^  flat  Three 
novels,  Women  (1818),  Mdmoth  (1820),  and  The  ABn- 
gmte$  (1824),  produced  a  oonuderable  unpresa<«L  In 
the  nrohee  to  Women  he  admitted  that  us  proviovs 
noTws  had  been  ju^  oondemned,  being  an  impoanUe 
attempt  to  revive  the  eqtloded  s^  of  Mrs.  Badoli^ 
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andpnnnisedthathewoiildenteronanewTein.  But 
he  ooold  not  alter  faia  oharaeter.  The  new  vein  wu  » 
viM,  fantastio,  ioooherent,  InterBpersed  withpaaaases 
of  really  splendid  eloquenoe,  as  the  old.  The  AJbiF- 
ffmtet  was  to  be  the  first  of  a  seriea  of  historical  ro- 
mances, illustrating  periods  of  European  history,  and 
it  wg  noticed  in  the  Watmmster  Reoiao  as  giving, 
with  an  its  faults,  promise  of  better  things ;  but  the 
author  died  in  the  year  (tf  its  pnUicatum. 

MAUBEUOE,  a  fortified  place  of  Northern  I^oe, 
situated  on  both  banks  of  the  Sambre,  142  miles  by 
rul  northeast  from  Paris,  and  about  2  miles  from  the 
Belnaa  frontier.  Ita  fortifioataons  were  planned  by 
Vanban ;  the  enoeinte  is  pierced  by  two  gateinurs,  that 
of  France  and  that  of  Mons.  Maubeuge,  besides  con- 
taining an  arsenal  and  sereral  old  couTenta,  is  an  in- 
dustrial town,  manuiacturing  swords,  files,  aues,  tools, 
hardware,  machinery,  porcelain  tiles,  and  paper:  in 
the  noghborhood  there  are  nunierous  forges.  The 
popiilatjon  in  1876  was  14,400. 

Haabeoge  owes  its  origin  to  a  doablo  monagteiT  for  men 
and  woman  founded  in  the  7th  oentory  Iw'  St  Ald«goudau 
It  WW  boznt  by  the  Noimana,  br  Louis  XL,  FraneiB  I., 
and  by  Hoiot  II.,  and  was  uuuly  MBigned  to  France  by 
the  traaty  of  Kimegnen.  It  wu  fortified  by  Vanban  at 
the  eomnuuad  of  Looia  XIV.,  who  first  saw  military  •orvioo 
thera,  under  Tnretme.  Besieged  in  1793  brthe  prince  at 
Oobnrg,  it  was  reliered  by  the  Tictory  of  Wattigniee.  It 
was  unsnooeHflilly  besieged  by  the  due  of  Saxe-Weinar 
in  1814,  but  was  oompelled  to  capitulate,  after  a  Tigotons 
resistaneet  in  tite  following  year. 

MAULMAIN,  or  MoiTLMEtN,  a  town  in  Amherst 
dislxict,  British  Bunnah,  ntoated  on  the  left  bank  of 
the  Salwin  river,  in  16^  30^  N.  kt  and  97**  38'  E. 
long.  At  the  time  of  the  cession  of  this  part  of  the 
pnmnoe  to  the  Biitiab  in  1820,  Hacdmaui  was  a  mere 
waste.  It  has  now  developed  into  a  thriving  oommer* 
eial  town,  ranking  next  to  Rangoon  in  importanoe, 
with  a  rapidly  increasing  population  and  trade,  tike 
population,  which  in  1857  was  23,688,  had  inereased 
in  1872  to  46,472,  and  in  1881  to  58,107  (32,895  males 
and  20,212  f^auales).  The  principal  buildings  are  Sal- 
win  House,  originally  a  private  residHioef  but  now  the 
property  of  the  municipality,  the  hospital,  the  jail, 
Protestant  and  Soman  Catholie  ohurohes,  the  custom- 
house,  and  other  puljio  offices,  and  the  banacks  for 
the  garrison  of  Madns  native  in&ntry.  Ftnr  many 
yean  timbw  foimed  the  only  export,  but  with  the 
l^nal  aetUemMt  ci  the  eountry  and  increase  in  a«- 
lUnknTa  rioe  and  oottw  began  to  be  also  ezpOTted; 
besideB  these,  the  other  staple  exports  are  hides,  horns, 
lead,  copper,  yellow  orpment,  and  stick-lac.  The 
prindpal  imports  are  cotton  twist  and  doth,  woollen 
piece-goods,  wines  and  spirits,  sugar,  and  betel-nnta. 
In  1880-81  678  vessels  [266,010  tons)  entered  the  port, 
and  536  (265, 147  tons)  cleared.  The  value  of  merchan- 
dise imported  was  £666,810,  of  treasure  £312,190,  of 
merchandise  exported  £1,389,763,  uid  of  treasure 
£92,817.  Shipbuilding  forms  an  important  industiy 
of  the  town.   

MAtJNBY  THURSDAY,  the  day  preceding  Good 
Friday.  Theword  "maundy"  (KCddleJBnglishi«iaim- 
dse  or  fflawu2e,  a  command)  is  identiou  wlBk  the 
"mandatnm"  of  the  rahcio  and  anthem  of  Uie 
Missal  for  the  fift^  day  in  Holy  Week,  sometimes 
called  "  Dies  Mandati  *'  (see  this  shown  at  length  foy 
Skeat  in  Etym.  Dict.^  and  in  note  to  IHen  Plowman. 
xvL  140).  The  "mandatum"  or  "maund"  referred 
to  is  the  "new  commandment"  of  John  ziiL  34,  but 
more  particularly  the  precept  given  to  the  disdples  in 
the  same  chapter  "to  wash  one  another's  feet  The 
practice  by  prelates  and  others  of  litendly  and  formally 
carryii^  out  this  injunction  in  a  public  manner  on  a 
given  day  has  long  been  established  both  in  the  East 
and  in  the  West.  Perhaps  an  indication  of  it  may  be 
discerned  as  early  as  the  4thi  centui;  in  a  custom,  cur- 
rent in  Spun,  Ntnthem  Italy,  uid  ehwwhere,  of  wash- 
ing the  met  of  the  «ffto*Anmyni  tomrds  the  «id  of 
Lut  bafine  Uieir  baptism ;  it  was  not,  howevar,  uni- 


vosal,  and  in  the  48th  canon  of  the  synod  of  Elvm 
(306  A.D.)  it  is  expressly  prohibited  (oomp.  Corp.  Jur, 
Can.,  c.  104,  cans.  i.  qu.  1).  Be  this  as  it  may,  the 
"petulavinm,"  or  ceremony  of  washing  the  feet  of 
twelve  beggars  on  this  day,  nas  now  for  centimes  been 
observed  oy  the  prelates  of  the  Church  of  Rome,  in- 
cluding the  pope  himself,  aooording  to  a  ritual  mi- 
nutely describea  in  the  Missal;  it  is  also  practiced 
the  Austrian  emperor,  the  Idng  of  Bavazm,  and  otha 
European  sovereuna  m  the  Itttin  obedtenee,  as  well  ss 
b^  the  emperor  of  Busaia  and  others  at  the  head  of 
ue  Greek  (Thuroh.  In  £hiffland  it  was  continued  by 
Uie  sover^gn  even  after  the  Reformation;  the  m 
reoorded  instance  of  its  fall  performance  is  in  the  case 
of  James  II.,  but  a  distribuaon  of  royal  alms,  consist- 
ing of  money  and  clothing,  is  stall  continued.  It  is  on 
Maundy  Thursdav  also  UQSt  in  the  Church  of  Rome 
the  B&ored  oil  is  blessed,  and  the  chrism  prepared,  ao- 
oording to  an  elaborate  ritual  which  is  given  in  the 

MAUPEBTUIS,  Feteb  Louis  Mobbau  dk  (1698- 
1759),  a  mathematadan  and  astnmomflr  of  otmuderaU* 
reputataon  in  lua  d^y,  ms  bom  at  St  Blab,  July  17, 
1698.  When  twenty  ^eais  of  age  he  entered  the  army, 
becoming  lieutenant  ra,a  rmment  of  cavalry,  and  em- 
ploying his  leisure  on  mathematiaal  studus.  After 
five  years  he  quitted  the  army  and  was  adnutted  in 
1723  a  member  of  the  academy  of  smonoea.  In  1728 
he  visited  London,  and  was  elected  a  fellow  of  the 
Royal  Society.  In  1736  he  acted  as  chief  of  the  ex- 
pedition sent  bv  Louis  XV.  into  Lapland  to  measure 
the  len^  of  a  aegree  of  the  meridian  within  the  polar 
(arole,  m  order  to  settle  the  then  much -disputed  ques- 
tion <u  the  oblate  figure  of  Uie  earth,  and.  on  his  reton 
homej  he  became  a  member  of  almost  aU  the  soientifift 
societies  of  Europe.  In  1740  Maapertniswrat  to  Ber- 
lin on  the  invitation  of  the  king  of  Prussia,  and  took 
part  in  the  batUe  of  Mollwita,  where  he  was  takok 
prisoner  die  Austaiana.  On  his  release  he  returned 
to  Berlin,  and  thence  to  ^ois,  iriiere  ho  was  deoted 
director  of  the  aeadmny  of  soenees  in  1742,  and  in  the 
following  year  was  admitted  into  the  Academy.  B*- 
tnming  to  Berlin  in  1744,  Maupertuis  married  a  lady 
of  rank  and  great  beau^,  and  in  1746  wu  dumm  prea- 
idoit  of  the  royal  academy  of  soienoes.  finding  his 
health  dedining,  he  repaired  in  1757  to  the  south  of 
Fianoe,  but  went  in  1758  to  Basel,  wheve  he  died  July 
27,  1759.  Munwrtma  was  mnoestiiHiafaly  a  mu 
of  eonnderahle  alnfity  as  -a  mathwiiatiffian,  hot  bis 
restless,  gloomy  dispontion  involved  him  in  OMUtaafe 
quarrels,  of  which  his  ccmtravorsies  with  ESnig  sod 
Voltaire  daring  the  latter  put  of  his  li&  fiinuab 
examples. 

The  following  are  his  most  Impwtant  worki: — Simp  m 
Ootmoion;  DitewTM  on  ikt  DffMwil  Figmru  id  Ik*  Btmns 
£na|r  on  Jforol  PJUIsMpAy;  PMIomoMooI  JI^lMtau^  ete.; 
Aatmak  flugtiea;  BptUm  of  Satmn;  EUmmU  cf  Quagnfih^t 
AcoamU  of  Bm^t^H^tm  to  Atar  €M%  etc.;  hmm  ^ 
JfofMMi;  Lam  of  Beat;  PurvUax  «/  tke  Mom;  TU  Oomtt  ig 
1742;  On  iVofrvM  ^O*  SeftMM.  He  alM  oontrlbuted  a 
large  number  of  intenstinjt  pqwzs  to  the  if—airt  of  tt» 
aoaoemlM  of  Paris  and  BwBtt, 

HAU  RiNfPUB,  a  town  in  Jhinsf  district,  in  ths 
Northwestern  Frovinoea  of  India,  in  25<*  16'  N.  lat., 
79°  11'  E.  bug.  The  popuktion  ui  1872  was  16j42& 
iJthough  now  a  luge  tmding  oentrn,  the  town  is 
gnite  modem  oommercdal  importanoe,  having  risen 
mm  the  position  of  a  small  agncultural  village  twragh 
the  influx  of  merdiants  seeking  relief  from  extortionate 
demands  made  by  the  of  a  neighboring  native  statfli 
It  contains  a  I^ge  community  of  wealthy  merohants 
and  bankers.  A  spemal  variety  of  oloth,  known  aa 
Hamo^  manufactured  and  exported  to  all  parta  (tf 
India,  l^e  principal  imports  are  soear,  Engfish  jneofr- 

goods,  rilk,  metabj  and  ooffae.  Orees  fine  many  of 
tte  streets,  and  handscnne  templsB  ornament  tlia 
town. 

MAURER,  Gkobg  Ldvwio  VOM  (1T9&-1872),  a 
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diltiiigiiiBhed  G^aman  jnrist  and  sUtesmaa,  wm  born 
at  Eipdaheim  in  th«  BaTarian  F&latuiate,  Noranber 
a,  1700.  He  waa  the  son  of  a  Ptotatantj^tor.  He 
leoeiTed  his  ednoation  at  ilie  tmiTendty  ofHeidelbcvg, 
ai^  aftenrards  Mowed  for  Bome  tune  the  profeaeion 
of  an  advocate.  In  1812  he  went  to  reside  in  Pans, 
where,  wit^  the  wd  of  the  great  Ulvariea  of  that  city, 
he  entered  on  a  aystematio  etnAy  of  the  andent  legal 
uisdtaticNQS  of  Germany.  On  hia  return  to  Bavaria 
he  was  appointed  aubatitnte  for  the  attomOT-general 
in  the  dis&iot  of  Spires  and  Landao.  In  1824  he  pab- 
Kshed  in  Heidelberg  his  &itA  work  Oe$dndU«  da  ait- 
garmaniaehen  vnd  namentlich  alt-haarudien  ^entUeh- 
mUndlcehen  Qerichtsverfahrm,  which  obtained  the  first 
prise  of  the  academy  of  Munich.  In  1820  he  was 
made  one  of  the  profesaon  of  law  in  the  nniTeraity  of 
MmddL  ^  1882,  OtiKMon  of  ^ng  Louis  of  Bavaria, 
having  beat  choBn  to  fiUtthodunne  <tf  Glieeoe,  a 
oouunl  of  regenqy  was  nominated  to  oondnofc  the  goy- 
onunent  of  that  eountiy  dnring  his  minority.  Of  this 
ooimoil  Von  Maurer  waa  appointed  a  member,  the 
others  being  the  Count  von  Armansperg,  who  was 
prendeut,  Major-G^eral  K.  W.  von  Heioeok,  and  K. 
von  AbeL  They  applied  themselves  energetically,  and 
at  first  apparently  in  a  spirit  of  concord,  to  the  task 
of  creating  for  the  new  kingdom  instatntions  adapted 
to  the  reqniremente  of  a  modem  dvilised  eommnnity. 
But  grave  differenoes  soon  made  themsdves  fdt,  Hau- 
m  bdng  at  variance  with  the  president  on  important 
administntive  qaesUons.  These  bdng  lemxed  to 
King  Lonis^  he  daoided  in  &vot  of  the  president,  and 
Uanoer  and  Abd  #are  suddenly  recalled  in  1834.  The 
km  of  Maurarwas  a  serious  one  for  Greece:  he  was 
the  ablest,  most  energetio,  and  most  liberal-minded 
member  of  the  regency,  and  had  already  done  import- 
ant work  in  the  juridical  and  educational  organisation 
<^ the  kingdom.  It  was  through  his  enlightened  efforts 
that  Greece  had  obtuned  arvnsed  penal  code,  rwnlar 
tribunals,  and  an  improved  system  of  dvil  piooedore. 
Soon  afbar  his  recall,  he  puuished  his  won  entitied 
Daa  grwckitehe  VoBe  m  ifffm^icKer,  kinhJieher,  vnd 
"char  Bmekmuj  vor  «ma  ncuA  dem  IM- 
Miinnn  81  1884  (8  vob.,  Heidel- 
183S-86).  Hub  bode  is  a  vdnaUa  sooroe  of 
inlmnation  on  the  history  ot  Greece  dnring  the  pre- 
ee^g  years,  its  condition  before  the  oall  u  Otho  to 
the  throne,  and  the  labors  of  the  council  oS  ngmay 
down  to  the  time  of  the  aathra's  recall  Notwith- 
standing his  removal  from  office,  he  does  not  appear 
to  have  forfeited  the  esteem  (nr  goodwill  of  King  Louis. 
After  the  fall  of  the  ultramontane  ministiy  of  Abel  in 
1847,  he  became  minister  of  foreign  affuis  and  of  jua- 
tioe,  out  on  attempting  to  carry  out  reforms  he  waa 
overUirown;  retiring  laen  from  political  Ufe,  he  de- 
voted himself  alttwether  to  histtnical  and  Juristic 
itn^ss,  the  ftmta  <a  whioh  he  gave  to  the  worid  in 
nooBBive  pnUioatiraia.  He  £ra  at  Hnnioh,  Hay  9, 
1872. 

Tlie  fidlowfaig  la  believed  to  be  a  eom^ete  Uit  ofBDidi  of 
Us  writinga  at  lutve  not  been  Already  mentioned : — CInmd- 
rim  dw  <i«iiM«ii  AwofradUc,  1828;  Vtbtr  M$  Mritekm 
aUkUtwidikrt  Verfaamtrng  niw  d<r  rimiaehm  tmd  frihlkitAm 
Smrtduifl,  1829;  Utbtr  (Hi  deatiA*  JUUMmrUvHal-  md 
MUpMoMcUe,  1830;  Da$  Slait- mtd  ia$  LmdrttlittMt  B»- 
pnAit  torn  ^aiainQ  nach  E  watnAeiur  Handaekriflem,  rin  Bri- 
tng  Mr  QtaOwMa  de»  BdHBtAmmiegOM,  1B38;  Utbar  die  Frri- 
«MM  (pl^uta  liberale),  mud  dw  BiMAmig  der  groiMen  tmd 
SUiM  Jury  m  Bn{iland,  1848;  SbMbmg  mr  OmMehtt  dm- 
Mailt;  So/',  Dor/-,  Mod  Btadt-  Varftmnno  wtd  d«r  ^^Mltdkan 
flMatt,  1654;  QmiaeUB  dur  Mcuiem-VorfMtimff  in  DatUteh- 
Umd,  1S6S:  Beds  M  der  VJO-jOmgn  Btiflms^aar  dm-  K. 
AktdmU  dtr  WimHtOt^m  «n  28  Jfora,  1859;  OtteMOUe 
itr  Ikfif-TtrUmma  fin  i)«MfaeU«wL  8  Tola.,  1866-66;  0»- 
adUU*  dm  FnuO^t^  dtr  ANMmUA  ymd  do-  mfrmrfamma 
fa  i>«iitaMan(I,  4  vols.,  1862-63 ;  OMeiUdU«  dor  Aadtoiwf/<u- 
mnff  in  i)fiitfleUand,  4  TOle.,  1869-71.  He  slso  ■nperintended 
the  ^flpaiatioq  it  »  part  of  the  continuation  of  Jacob 
CMmm'a  yWrtWawr  mblkhed  under  the  ani^leaa  of  tiu 
aeademy  of  Unnleh,  liB66.  Hia  reaearehea  on  tiie  andent 
village  etBDmunitifla  of  Oennany  are  of  apeolal  Intereat  and 
ImportBBefc 


MAUHKTANIA,  or  Maubitania  (the  former  is 
the  mrae  oorreot  form  the  name,  according  to  coins 
uid  inscriptirais),  was  the  name  given  in  imdent  geog- ,  • 
raphy  to  the  district  which  oonstitated  the  northw^ 
em  angle  of  the  African  continent  It  eompriseiLa 
oondderable  part  of  the  modem  empire  of  MoroOKi, 
tf^ther  with  the  western  portion  of  Algeria.  But 
its  limits  varied  mudi  at  different  times.  When  it 
first  appears  in  history  the  river  Mnlncha  constituted 
its  eastern  limit,  which  separated  it  from  the  Numidian 
tribe  of  the  Massyli,  who  held  all  the  oountry  from  that 
river  to  the  Ampsaga;  but  at  a  later  period  the 
kingdom  of  Mauretania  was  extended  to  the  latter 
river  so  as  to  include  the  whole  territory  from  the 
Ampsaga  to  the  Atlantic  Ocean.  Towards  the  south 
it  was  bounded  by  the  great  range  of  Mount  Atlas, 
and  it  appears  to  have  biMn  regarded  fay  geographen 
as  extending  along  the  coast  of  the  Atlantio  as  nr  as 
the  point  where  that  chain  desoencto  to  the  sea,  in  about 
30°  N.  lat,  though  the  Roman  province  of  the  name 
extended  but  a  little  beyond  Bala  (Sallee),  and  it  is 
probable  that  there  were  no  towns  or  permanent  set- 
tlonenta  farther  south.  The  magnificent  plain,  or 
rather  plateau,  in  which  the  dty  of  Moroooo  is  situated 
seems  to  have  been  unknown  to  andent  geographers, 
and  was  oertunly  never  induded  in  the  Boman  empire. 
On  the  other  hand  the  OetulianSj  who  inhabited  the 
narrow  strip  of  fertile  date-prodoomg  territory  on  the 
southeni  dopes  of  the  Auas,  Uioogh  not  mduded 
under  tha  name  <tf  Mauretania,  seem  to  have  alwajyt 
owned  a  precarious  subjection  to  the  kings  of  that 
oountry,  and  in  after  days  to  its  Roman  governors. 

The  phydoal  geography  of  the  ooontjy  will  be  de- 
scribed under  Uie  hwding  Moboooo^  though  it  must 
be  obaoved  that  the  term  Mauretania,  as  used  hr  the 
Bomans,  comprised  also  the  greater  portion  of  the 
S^nch  colony  of  Algeria,  indnding  the  provinces  d 
Oran  and  Algiers,  and  even  a  part  of  that  of  Gonstan- 
.tiue.  The  range  of  Mount  Atlas  forms  throughout 
the  backbone  of  the  oountry,  from  which  the  streanul 
descend  to  the  Meditoranean  and  the  ocean.  The 
most  impwtant  of  those  on  the  north  coast  is  th« 
Mnhtdia  or  Udodudi.  wltaoti  in  the  eariiest  times 
omstitoted  Ute  eastern  limit  of  Ae  oonntiy ;  it  is  still 
called  Huluya.  Farther  east  are  the  Ghinala,  the  Usar, 
and  the  Ampsaga.  Of  those  that  flow  westward  to- 
wards the  Atlantift,  Uie  most  OMiuderable  were  the 
lixns,  Suhor,  and  Bala.  But  from  the  nroximUy 
die  mountain  ranges  to  tha  sea  none  of  these  stanmf 
were  of  any  importuoe  w  navigaUe  bc^i^  a  ahoct 
distance  from  the  sea. 

A  large  part  of  the  oountiy  is  of  great  natural  fortilitgr, 
and  was  in  andent  times  extensivelv  cultivated,  and 

Sroduoed  large  quantities  of  com,  while  the  dopes 
Eount  Atlas  were  clothed  with  vast  forests,  which, 
beddes  other  lands  of  timber,  snpidied  the  cddwated 
ornamental  wood  oalled  Oitnu^  for  taUss  of  whidk  tha 
Romans  gave  such  fabulous  pnoes. 

Hanretania,  or  HaoTDila,  as  It  waa  called  by  Qreek 
writeza,  unqneationablr  algnlfled  the  land  of  the  Haari,  a 
term  atUl  retdned  in  the  modem  name  of  Uoon,  and  proba- 
blT  meaning  orifiaaliy  nothlag  but  "blw^  men.''^  Tlie 
origin  and  elhnUM  afflmlties  of  the  raee  are  unknown ;  but 
it  u  probable  that  the  inhabitanta  of  all  thla  northern  timet 
ot  Africa  along  the  coast  of  the  Ueditenanean  were  kindred 
zaoee  belonging  to  the  flunlly  which  ia  repreiMited  at  the 
nresent  d^rW  the  BexlMia  of^ themountaln  dlatricti  and  the 
Tnarii^  Ol  the  tract  aonth  of  the  Atlaa.  l^ey  flnt  appear 
in  history  at  the  time  of  the  Jagdrthlne  War  (110-106  B.a), 
when  Ifanretania  west  of  the  Malocha  waa  under  Uw 
gOTemment  of  a  king  called  Bocdiaa,  and  appeafa  to  have 
constituted  a  Turnlarand  ^oganiaed  state.  It  retained  ita 
independence  till  t^  time  of  Angnstn^  who  in  SS  ba 
bestowed  the  aoverelgnty  of  the  previooalj  existing  king- 
dom upon  Juba  II.,  King  of  Namldia,  at  the  same  time 
uniting  with  it  the  western  portion  of  Numidia,  from  the 
Mnlneha  to  the  Ampsaga,  which  now  reeeived  the  name  of 
HaicretBiiIa  OBsarimsia,  while  the  provinee  that  had  pr»> 
vlons^  eonaUtnted  the  fcingdiHn,  or  Mauretania  Propar, 
same  to  be  known  as  Hawetanla  Tingitana.  ThiadlaUae- 
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tfan  oontltmed  to  lobilrt  after  tho  Inoorpontion  Oftbe  two 

prorinoes  in  the  Bomsa  empire  under  uanditu  In  42  A.D., 
and  remained  nnohanged  till  the  time  of  Conitantlne. 

In  the  time  of  Pliny  ud  Ptolemy,  Manretania  oontalned 
a  number  of  flooriohhtg  dtlM  and  towni,  flBTCiti  ftf  which 
ti^ayei  the  prlvilegee  of  Bonus  oi^ouei,  having  been 
foanded  no  doabt  In  great  part  with  a  view  of  keeping  in 
ebeok  the  wild  barbarians  who  atiU  occiuiiad  the  greater  part 
of  the  eonniry.  The  meet  important  of  these  places  were — 
Tlngla,  on  the  lite  <rf  the  modem  Tangier,  Hba  oa^tal  of  the 
pzovineetowhidiitgaTeitiname:  liixiuand&la,onthe 
eoBst  of  the  Athuitio,  at  the  montnB  of  the  rivers  of  the 
same  names:  the  three  towns  in  the  Interior  of  the  same 
proTinocL  Zilia,  Babba,  and  Bwnasa,  all  of  them  bearing  the 
title  of  Roman  ooloniea.  On  the  ooeat  of  the  Uediterraneaii 
■tood  Btuaddir  (now  HeliUa),  withii  the  Ifanits  of  Tingi- 
tana ;  and  beyond  the  Molnoha  Oartenna  (now  Tenes) ;  lol, 
snmamed  Cheaarea,  which  was  made  his  capital  by  Jnba  IL, 
and  oontinned  to  be  that  of  Maoretania  Ciesariensia  under 
the  Bomans  {its  site  la  now  called  Cherchell) :  loosinm  (the 
modem  Algiers);  Sald»  (Bi^eyah);  Igilgill  (JUeli)  near 
the  eastern  limit  of  the  proTiUtce ;  and  Sitlfls  (Setlf)  at  no 
great  distance  in  the  interior,  a  town  of  considerable  im- 
portance, which  after  the  time  of  Constantine  gave  the 
aame  of  Hanretania  Sitifensis  to  this  eaitani  pcntiaiof  the 
moTlnoe.  The  prosperity  of  this  part  of  Africa  under  the 
Boman  empire,  previons  to  the  Imption  of  the  Vandals  in 
429  A.D.,  is  shown  by  the  fkct  that  no  leas  than  one  hundred 
and  aeventy  towns  which  were  episcopal  seee  are  ennmera- 
led  in  the  Kotltia  in  the  two  provinces  of  Haoretapia. 

MAUKICE  (MAinuoius),  St.,  and  his  oompanions 
•re  oommemorated  &8  maxtyn  by  the  Boman  Church 
on  September  22.  The  earliest  extant  form  of  the 
reUting  to  diem  is  that  of  BaflherioS}  lashop 
u  about  the  middle  of  tbeftthoenttin%  who  tells 
OS  mat  Maurice  was  in  command  of  the  Theban  le^on 
(so  called  because  raised  in  the  Thebais)  whoi  it  was 
sent  into  the  West  and  attached  to  the  amy  of  Max- 
imian.  Themselves  Christians  to  a  man,  its  members 
refiued  to  persecute  th^  oorelMponists,  and  for  this,, 
after  having  twice  been  decunated,  the  legion  was 
ntteriy  destroyed  by  command  of  the  emperor  at 
Oatodunun  (Martigny^  near  Geneva.  A  later  form 
of  die  legend  connects  tt  with  the  ezpeditdon  of  Max- 
imian  against  the  Bagaudie,  who  are  taken  to  have 
been  Christians ;  the  martyrdom  of  the  le^on  arises 
out  its  tefiisal  to  take  part  in  %  great  saonfioe  which 
had  bew  ordered  at  Oetodurnm ;  and  another  name 
— ^ut  ^  Ejomperins — is  associated  with  Manrioe's. 
jMter  stall,  Qregory  of  Tours  knows  of  a  oompany  of 
the  same  legion  which  soffored  at  Cologne  (their 
leader  snbseiiuently  became  known  as  G^ereonV.  The 
date  usually  asmgned  to  the  martyrdom  of  the  Theban 
lej^  is  286  A.D. ;  but  it  is  matter  of  history  that  at 
that  period  the  Christians  were  everywhere  unmolested 
in  the  exennse  of  their  religion  throughout  the  Boman 
empire.  On  the  other  hand,  at  no  later  date  have  we 
any  evidence  of  the  presence  of  Maximian  in  the 
Yalais;  And,  apart  from  the  jgreat  a  priori  improba- 
bility of  the  extirpation  of  a  whole  l^xm  under  anpr 
ciroomstanoes  on  acoovit  of  its  Christian  pro&srion,  it 
is  practically  impossible  to  get  orer  die  aet  that  such 
writers  as  Eusebius,  Laotantius,  Oroaus,  and  Sulpi- 
ma  Severos  know  nothing  of  such  a  noteworthy  and 
startling  event  having  taken  place.  But  in  the  long 
and  voluminous  controversy  as  to  the  historical  charac- 
ter of  this  legend  it  has  of  course  never  been  attempted 
to  deny  that  isolated  oases  of  officers  being  put  to 
death  on  account  of  t^eir  rdlgion  occurred  during  the 
r«gn  of  Maximian.  The  eultus  of  St^  Maurice  and 
other  members  of  the  Theban  lenon  occurs  chiefly  in 
Switieriandt  the  re^on  of  the  Rhine,  and  Northern 
Italy ;  die  foundation  of  the  abb^  of  St.  Maurice 
(Affiunnm)  in  the  Yalais  is  usually  ascribed  to  Sigis- 
mond  of  Burgundy  (515). 

MAUBICE  (MAUBioins  Flatiub  Tibxriitb),  em- 
peror of  die  East  from  682  to  602,  was  of  Boman  de- 
scent but  a  native  of  Arabissua  in  Ca^padocia,  where 
he  was  bom  about  539.  He  spent  his  youth  at  the 
court  of  Justin  IL ,  and^having  joined  the  army,  fought 
with  disttn^n  in  the  Persian  war  (578-581 ).  At  the 
age  of  for^-duee  he  was  debUred  Omar  fay  the  dying 


emperor  !nberins  IL,  who  bestowed  upon  him  the 
hand  his  daiightsr  Gonstantina.  In  the  mei^ 
annals  of  the  reign  of  Manriee  the  most 
events  are  the  temunation  of  the  hnc  Btmggle  in  the 
East  with  ihe  restoration  to  the  Farrian  throne  of 
Chosroes  IL  by  the  Roman  eeneral  Naises  (not  the 
conqueror  of  lUly)  in  591,  and  t^e  suooesses  of  Frisons 
in  the  protracted  war  agauist  the  Avars.  Some  inop- 
portune attempts  at  army  reform,  and  an  ill-judged  re- 
fusal to  provide  a  ransom  which  might  have  prevented 
the  masBacre  of  twelve  thousand  pnaoners  in  the  handi 
of  the  enemy,  led  to  a  rebellion  among  the  legions  on 
the  Danube,  who  declared  Maurice  unworthy  to  rmgn, 
and,  commanded  by  Phocas,  then  a  nmple  centurion, 
but  destined  to  become  emperor,  marched  upon  Con* 
Btantinople.  Theoaftttal  having  declared  against  him, 
Maurice  abdicated  and  withdrew  to  Chalcedon,  butwu 
pursued  and  put  to  death*  there  after  having  witnessed 
the  murder  of  five  of  his  sons  (Novembw  27,  602). 
He  was  the  author  of  a  work  on  military  art  (trr/xmrxu^ 
in  twelve  books,  of  which  there  is  an  edition  oy  Scbef- 
fer,  published  at  Upeala  in  1664.  Then  is  ft  VSto 
Mauricii  by  Theophylact  Simocatta. 

MAUBICE  OF  NAsa&u,  prince  of  Orange,  the 
younger  son  of  William  the  Silent,  was  bom  atl)illen- 
Durg  m  1567,  and  was  made  governor  of  tlie  United 
Frov'uoee  after  the  assassination  of  his  fkther  in  1584. 
He  succeeded  his  brother  as  prinde  of  Onuge  in  1618, 
and  died  at  the  Ha^  on  April  23,  1625.  For  the 
leading  features  of  his  character  and  erents  of  his  lift 
see  Holland,  vol.  xiL  pp.  80,  81. 

MAUBICE  (1521-1553),  duke  and  elector  of  Sax- 
ony, the  son  of  Duke  Henry  the  ^ous,  was  bom  on 
the  21st  of  March,  1521.  He  received  a  learned  edo- 
cataon,  and  at  an  early  age  nve  evidence  of  an  mat- 
getic  and  amlntious  temper.  In  1541  he  married  Agnes, 
daughter  of  the  landgrave  Philip  of  Hesse,  and  soo- 
ceeded  his  fkther  as  duke  of  Saxony,  of  the  AlbotiM 
line.  Although  a  Protestant,  he  heul  oantionBly  aloof 
ftom  the  League  of  Smalkald;  and  in  1542  and  1643 
he  received  imperial  favor  by  supporting  Charles  V. 
usinrt  the  Turks  and  the  £Venoh.  In  1546,  when 
Charles  V.  attacked  die  Leagne  of  Smalkald,  Bfanzios 
sided  with  the  emperor,  the  result  being  that  he  wm 
made  elector  of  Saxony  in  place  of  his  cousin  John 
Frederick  (of  the  Ernestine  fine),  who  was  taken  inis- 
oner  and  deposed.  At  this  time  Manriee  was  detested 
by  the  German  Protestants,  who  considered  him  a 
traitor  to  his  religion ;  but  die  tide  soon  tumed.  EBa^ 
ing  diat  the  emperor's  ultimate  aim  was  to  strike  at 
the  authority  of  the  prinoesj^e  began  rilent^  to  make 
preparations  for  war;  and  Chades  V.  was  unprnleBt 
enough  to  provide  hmi  with  a  prMext  for  oppoatkn 
by  detaining  the  landgrave  Philip  of  Heeae,  whose 
freedom  Maurice  had  gnaranteed.  In  1551  1  nanzMe 
concluded  a  secret  trot^  with  Henty  IL  of  Kranoa 
against  the  emperor,  and  an  alliance  was  also  formed 
widi  several  German  princes.  CJiarles  V.  refused  to 
believe  in  the  realitv  of  the  danger ;  but  in  Mai^ 
1552,  he  was  starUedoy  the  intelligiBnoe  that  Heuiy  IL 
had  entered  Germany  as  an  invader,  and  that  Maurice 
was  hastening  southward  at  the  bead  of  a  powerful 
army.  John  Frederick  and  PhiU|>  were  at  once  re- 
leased, and  the  emperor,  after  an  ignominious  fli^t, 
was  compelled  to  ngn  the  treaty  of  Paasao.  After 
the  re-establishment  (n  peace  Maurice  foiuht  for  khds 
time  agtunst  the  Turin  in  Hnngarv ;  he  then  returned 
to  Saxony,  and  aasodated  himself  with  the  alUanao 

r'nst  Hatgrave  Albert  of  Brandenburg,  by  when 
treaty  of  Passau  had  not  been  reoowiuied.  At 
Sieverahausen,  on  the  9th  of  July.  1553,  the  maigiave 
was  defeated;  but  during  the  batde  Maurice  was 
wounded,  and  two  days  afterwards  he  died  in  his  tent 
He  was  not  only  a  neat  diplomatist  and  genexaL  bnt 
one  of  the  most  enlw)t«nea  rulers  of  his  age,  and  his 
earlv  death  was  unoerely  deplored  by  his  nujecta.  Li 
his  last  years  he  was  content  "with  small  diet  and  Httls 
sleep."  "Thanfbze,"  says  Boger  Aaoham,  who  had 
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seen  him,  "he  had  a  waking  and  woAing  head,  and 
twoanw  BO  witty  and  aecoret,  w  hardy  and  ware,  lo  skil- 
fld  of  ways,  both  to  do  hum  to  ouien  and  to  keep 
hnrt  firom  hinudf,  as  he  never  took  entoipriiein  hand 
ifbeiesn  he  init  not  hia  adveiBaiy  alwayi  to  the  wone. " 

Bea  Bogw  Aaoluun,  A  Btport  tmd  Diteomm^  tluJlMn 
md  fibUa  •/  Qmmmii!  LftDgann,  Uorikt,  Hwwoo  «mI  Kmr- 
^MwadUkMHlsd;  a.VoigVl(0ritoMAHkMN,1641--i7, 

BIATXRICE,  John  FbederigBenison  (1805-1872), 
better  known  wiUioat  his  fint  name,  an  Enjgliah  derxy- 
man  and  theologian,  bora  in  the  year  1805.  He 
was  the  son  a  Unitarian  minister,  and  educated  in 
hie  firther's  faith,  entering  l^ity  Gcnlege,  Cambrid^ 
as  a  Nonconformist,  for  the  sake  of  the  uniTersity 
eonne,  at  a  time  when  it  was  impoiBible  for  any  bnt 
munben  of  the  Established  Church  to  obtain  a  degree. 
T(^ether  with  John  Sterling,  Maorioe  migrated  to  the 
smaller  coUe^  of  Trinity  Hall,  whence  he  obtained  a 
fint  class  in  avil  law  in  1827 ;  he  then  came  to  London, 
and  gave  himsolf  to  Uteraiy  work,  ediUng  for  a  short 
time  the  AiKenceum  newspaper.  Ihtriog  this  period 
of  his  life  he  camo  under  the  influence  of  S.  T.  Cole- 
ridge,—an  influence  which  drew  Maurice  into  eon- 
finrnit^  and  imed  throngh  him  in  what  ins  known 
■8  the  Araad-CSinidi  school  <^  thonght. 

When  Uaurioe  jmocd  the  Chnrch  of  England,  he 
might  no  doubt  have  returned  to  Cambridge  for  his 
denee,  or,  when  he  chose  Oxford,  his  terms  at  Cam- 
IffidijB  would  have  been  allowed  him,  but  with  ohar- 
aotenstic  thoroughness  he  deoted  to  go  throng  the 
whole  Oxford  course.  He  entered  Exeter  Cdl^e,  and 
obtained  a  second  class  in  classes  in  1831. 

The  intellectual  stir  of  Oxford  life,  and  the  vehement 
controTerBies  in  the  cladi  of  which  sparics  of  truth 
seemed  struck  out,  were  probahty  among  the  oauses 
which  attmeted  Maurice  to  Oziind,  and  h«  afterwards 
todc  his  fhll  share  in  them,  alwa^  in  a  libsnl,  tt^ennt, 
yet  atroBd^  Protestant  qnrit  "Ex  was  ordained,  in 
1834,  ana  after  a  short  interval  spent  in  parish  woi^ 
in  the  oountiy  was  appointed  chaplain  of  Ouy's  Hoe- 
mtal,  and  beoune  thenceforward  a  aenable  factor  in 
the  intellectual  and  social  life  of  London.  Cartyle  has 
told  US  how  "going  to  Guy's"  Sund^  after  Sunday 
was  a  part  of  Dtming*B  routine,  and  an  appreoable 
number  of  persons  far  above  the  averafie  were  attracted 
tothe  hospital  chapeL  In  1840  Maunoe  was  appointed 
professor  of  history  and  literature  in  King's  Ci^leBe, 
to  which  in  1846  was  added  the  chair  of  divimly. 
These  chain  he  held  till  1853.  La  that  year  he  pub- 
Hshed  l%eoloffieal  .fixwi  wherdn  were  stated  opin- 
ions which  savOTed,  to  the  principal,  Dr.  Jelf,  and  to 
the  oonndl,  of  unsound  theology  in  xwaxd  to  eternal 
ponidiment.  Maurice  maintained  with  great  wannth 
of  oonviotion  Uiat  his  views  were  in  dose  accordance 
with  Seriptore  and  the  Aiwlican  standards,  but  the 
eonndl  ruled  otherwise,  ana  he  was  dei»ived  of  his 
nrofiBSsorships.  He  held  at  the  same  time  the  chap- 
uiaisy  of  linooln's  Lm  (1846-^,  but  no  attempt  was 
made  to  deprive  him  of  thi&  Neither  was  he  assailed 
in  the  inenmbency  of  8t  ^etra's,  Vere  Street,  which 
he  held  for  nine  yean  (1860-49),  and  where,  though 
his  ooDgxegation  was  never  la^  partly  j>eniaps  be- 
caaH  no  twriah  or  district  was  ^Mntioned  to  his 
dinnb,  he  drew  round  him  a  cirde  or  thoo^tfol  per- 
sone,  attaohed  in  no  common  d^ree  to  himself  and  to 
histeyhiny. 

During  his  reridenoe  in  Loi^on  Maurice  was  speoally 
identified  with  two  important  movements  tar  education, 
the  Working  Men's  College,  and  Queen's  College  for 
the  education  of  women,  while  he  threw  himseli  with 
great  energy  into  all  that  affected  the  social  life  ofHhe 
people.  Certun  abortive  efforts  at  a  true  co-operation 
amon^  working  men,  and  the  movement  known  as 
Christian  Soduism,  were  the  immediato  outcome  of 
his  teaching,  and  directly  fostered  by  himself.  Li 
1806  Hannoe  was  appdnted  pro&ssor  of  moral  phi- 


losophy in  the  university  of  Caa&bridge.  He  died  on 
the  1st  of  April,  1872. 

ICftorloe WM  before ^1  thlngt  a  preaoher.  Thfi  witnalmcis 
isgelwhadtoproclalmwas»n«rentlyslmple;  UatwofKak 
ooDTietlons,  Wnlcli  he  ftiore  to  Impnsi  en  all  other  nan, 
were  the  Atherhood  of  Ood,  and  tut  all  leligloas  systems 
which  had  sut  stability  lasted  beeaose  of  a  portion  « trath 
which  had  to  he' disentangled  tnm  the  error  diiTexeatiatlng 
them  from  the  doetrinea  ot  the  Ohnreh  ot  i^fflnfiA  as  oa- 
dentood  by  h<™— if  His  lore  to  Ood  as  his  raher  was  a 
paaionate  adoration  which  flUed  his  whole  heart.  No  one 
who  ever  heard  Maurice  read  the  Lord's  Prayer  can  povlb^ 
foimt  it;  the  intensity  of  his  ooDvictioiiB  in  the  pol^t 
made  his  message  seem  Inmlnoas  and  clear  salt  was 
brief  and  concentrated,  thongh  his  tekdilng  ufut  fren 
the  living  voice  had  by  no  means  the  same  character. 

It  was  the  peeoUarity  of  his  oongr^atloo  that  these  whe 
wanted  his  advioe  sought  him;  having  no  parish,  he  had 
no  definite  sidiere  of  work  beyond  the  ehunh.  Thns  his 
preaching  took  the  fioms  now  -of  exposltlcMi  and  now  of 
the  reoolatlm  of  meUphyslcal  difficaitles,  rather  than  of 
direct  dealing  with  the  flkcta,  the  sins,  and  the  temptatioiu 
of  hnmim  life  etmunon  to  all.  Feelhig  this  defisct,  ne  took 
for  a  time  a  district  for  parochial  vintatiim,  bat  was  per- 
plexed and  distressed  at  the  experienoe  to  which  he  was 
aaeqoaL  With  all  his  affectlonateness  sad  desire  to  give 
CTmpathy  he  was  nnable  even  to  oonoelve  intellectoal  dif- 
ficalties  which  were  not  his  own.  To  those  who  did  not 
demand  of  him  all  thby  needed,  bat  took  thankftdly- what 
he  had  to  ^ve,  he  was  alti^ther  a  stimulating  and  nel]Ail 
teacher.  &e  opened  new  views,  and  enooaraged  men  to 
think  for  themselves,  and  see  what  their  wnds  meant. 
He  was  even  morbidly  foarftil  of  foondlng  a  por^  and  ma 
deeply  dlstreSHd  at  the  name  Brood-Charch.  Those  who 
sorroonded  him,  and  were  kept  together  bv  his  r*— -"nl 
charm  and  isflaenoe,  were  leaning  to  think  for  them- 
selves, and  have  dispraised  in  many  dlreettons.  There  are 
probably  not  half  a  doaen  nexsons  who,  even  nominallTf 
reflect  ue  precise  shades  of  Kaoridan  tesehing. 

As  a  writer  it  is  extranely  donbtftd  if  hU  work  wlU 
have  a  neat  and  permanent  plaee  la  the  Aitaie.  His  mm 
novel,  EmtUet  Oaitiag,  Is  even  now  nnread ;  his  theolt^ool 
work%  tiiongh  aboandlnc  In  foasages  (tf  groat  beauty,  fUl 
now  sikd  thn  of  a  flsiywiqaenoe,  sn  an  a  whole  somewhat 
obsente.  He  pnUIshed  toonndL,  and  a  lam  nnmberof 
his  works  are  sermtma  recast  We  miss  the  nnman  Toto^ 
and  we  And  a  class  of  writing  which  only  the  high  sat  sk> 
eellenee  can  make  tolerable  out  of  the  palplt. 

Monxto^  greatest  eflbet  on  his  time  Is  In  his  educational 
work.  The  working  Men's  OoIImw,  which  owes  more  to 
him  than  to  any  one  else,  for  which  he  xend^ed  great 
soerlfloes,  and  which  was  and  Is  more  tall  of  his  spirit  than 
are  most  Institatiaas  of  that  of  their  foonder^  was  a  totally 
new  departore  in  education.  It  was  Intended  to  giv<h  ana 
it  has  largely  saeeeeded  In  KiTing,not  what  Is  called  a 
popular  edncatioo.  but  "higher  edncatlmi**  to  wtffking 
moi,  and  in  combining  teadaers  and  taught  In  a  collie 
with  its  social  llfo,  and  a  bond  of  common  Interests. 
QneenU  College,  in  like  moaner  Ua  the  higher  edncati<m 
of  ^is,  Is  scarcely  len  Identified  with  his  life,  though  its 
inflaenoe  Is  not  so  great,  nor  can  its  work  be  so  widely 
known. 

Both  at  King's  College  and  at  Cambridge  Hanrioo 
gathered  nmnd  him  a  biuid  of  earnest  students,  to  whom 
he  directly  tonght  much  that  was  valuable  drawn  from 
wide  stores  of  us  own  reading,  wide  rather  than  deep,  tar 
he  never  was^  striotiy  speaking,  a  learned  man.  Still  mcxre 
did  he  eneoozage  the  habit  of  inqniry  sod  research,  more 
TOlnable  than  his  direct  teadilng.  In  his  power,  wUek 
bos  been  truly  called  Socratio,  of  coariaelag  ala  pupils  of 
tiieir  ignorance  he  did  more  than  perhaps  any  other  maa 
of  onr  time  to  awaken  In  those  who  came  under  his  sway 
the  desire  fbr  knowledge  and  the  process  of  independent 
thonght. 

If;  as  a  social  relbrmer,  Honrice's  name  be  fbndtten  in 
the  ftatnre,  It  will  be  because  In  much  he  was  bBfore  his 
time,  and  gave  his  eager  support  to  schemes  for  which  the 
world  wss  not  leody.  From  a  very  early  period  of  his  life 
in  London  the  eonmtlon  of  the  poor  prrssr  il  upon  him  with 
oonsnming  fbroe;  the  enormous  msgnltnde  of  the  sodal 
qDcstionsinvolved  was  a  burthem  milch  he  could  hardly 
bear.  He  titrew  himself  with  oharacteristio  energy  Inte 
schemes  for  »  true  co-operative  system,  In  whieo  some 
ardent  young  men  were  then  engaged,  and  la  spite  of  Us 
dislike  for  systems  and  party  names  did  not  shrink  tttim 
being  known  ss  a  Chrirtian  Socialist,  and  taking  a  keen 
interest  in  the  paper  which  bore  that  name,  and  was  the 
organ  of  the  movement.  That  and  the  PMUrn  for  As 
A^Ii^  maeh  the  ssnie  tupm  under  a  dlfltaent  namsb 
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received  hii  mimU<hm  umI  aid ;  nuojr  Rtrifet  betweeo  muton 
and  workmen  wen  appeaMd,  if  not  diieetlj  bj  hiauelf,  hj 
thoM  vbo  wm  kldea  br  bis  couumI,  and  vers  in  eooatuit 
intercoana  with  him.  Vm  vmu^  jem  he  ww  the  clei^gTmui 
iiiiom  working  men  of  all  opimou  seemed  to  trust  even  if 
their  faith  in  other  religioui  men  and  all  religious  iTBtemi 
bad  faded,  and  his  power  of  attraeting  the  seaM  and 
the  ooteut  iMembled  that  of  the  Maiter  whom  he  fol- 
lowed. 

Maurice  wai  twiee  married,  first  to  a  aliter  of  John 
Sterlings  lecondlT  to  a  sister  of  his  friend,  Archdeacon 
San.  Bj  hi*  familr  ties  and  his  cloaest  friendtbipa  he 
flame  in  contact  wits  few  hot  intellectual  people.  Tfaos 
while  he  wrot*  and  spoke  and  worked  for  the  average 
man  he  aet  that  avarue  aomewhat  high.  Those  who  were 
^vUeged  to  koow  hSa  did  not  know  a  more  beantiful 
■onL 

ne  fod'owtBff  an  Maorleel  more  tanportaat  worts.  Borne  of 
tbem  wnv  lumlllwi  and  in  a  msasan  reeast,  and  tbe  date  (Iven 
Is  not  aeeeeiailly  thai  <€  the  Jltst  vpearaooe  of  the  book,  bm  of 
Its  more  eompleta  aod  abMuv  form.  Sviiace  Contoay,  or  the 
Bnlkme  and  MMr,  a  wmA,  1831 ;  The  Xtnudam  t^Ckriu,  IMS;  Ckrit- 
mat  Day  mtf  other  aenume,  1U3:  (AtUy  tf*  (fa  Neie  Tmiammu, 
MM:  Tfa  i^liM  to  the  Sebmu,  UM;  The  SeMgltme  ifa  WorXi, 
IHTi  Uvral  and  Mmaphytleai  PhUoecp^  (at  first  aa  article  in  tbe 
Mme^elepmdla  MempMuna),  ISM;  Tfa  Clhvreft  a  FamOw,  IBM;  T/u 
OUTmtameiU,JaU',  Tlteetoffical  Kiaai/t,  imtineJtvpheitmiiKUtfft 
«fth»  OU  TmUmeHt,  1863;  iMtum  on  KcdtHattteai  BUtory,  1864; 
The  Doetrlne  ^  Sacri/lee,  1861;  ne  Patriarche  and  Zaofffven  ^tfthe 
OU  nMofiMia,  18H;  The  KpUOee  of  St.  Jotat,  1BS7;  The  Command- 
mmu  at  Inatnimaue  <^lfattettal  StfitrmaOen,  1806;  On  the  Ooep^ 
SI.  iMte,  1868;  The  (HmetUatee:  Lect»rn  on  Caevmm,  1868;  The 
Lord'i  Ifttper,  a  Manual,  1810.  Tbe  greater  part  ot  Itieoe  works 
were,  as  bas  been  atieadY  DoUced,  flist  dellTered  as  sermons  or 
letfnwa.  Bssldea  this  more  formal  work.  Uaorloe  oootributed 
mnnr  mtteee  and  IntmdaetlOM  to  the  works  of  Meads,  ss  to 
Anbdeaeoa  HsnW  Cmrtm,  Klas«srl  Mar*  Trofedg,  etc.  His 
iiiiiMlnHil  serawa,  spBaahss,  pertodleal  wrltlnta>  and  letters  to 
nrtona  Bawspapers  need  not  be  tana  Botteed,  ttaoatfb  tbar  wen 
M  tbe  time  evUeaee  ot  Ua  laleraat  In  aU  tte  lUe  «C  Ida  tbiv,aad 
tail  eacer  and  aboondlnc  enenr. 

HAUBITinS,  forroerl/  called  tlia  IitUB  or  Faurox, 
w  ulind  in  the  nnthwMtem  nxtion  of  the  bidiaD 
OoMn,  batmen  67*  18"  and  67^48^  E.  long.,  and  19' 
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66'  and  20*  81'  &  hU.,  560  mllaa  ewt  of  Uadagascar. 
and  115  milea  northewt  ot  the  idand  of  B^nnion,  940 
miles  ioutbeast  of  the  Sevehellea,  2300  miles  from  the 
Cum  of  Good  Hope,  and  9600  miles  from  Eagland,  via 
Adea  and  Saea.   The  island  li  irregaUr^  elUpUcal— 


someirikat  triangular— In  AMf,  and  ii  86  nilaa  lug 
from  north-northeast  to  sooth-noothweat,  aod  nboot  8 
milei  Isoad.  It  !■  180  milea  in  riinnmfai—wi[  wad  ik 
total  aiea  ia  about  713  aqnan  milv.  Tlie  UmmI  ii  ma- 
ronnded  bj  conl  ao  Oat  Ae  porta  an  difflealt  ef 
acoen. 

From  ila  motmtainona  eharacter  liUnritina  ia  a  moit 
pietoresqae  ialaad,  nod  its  Bocnery  ia  Tery  varied  lad 
beautiful  Tbe  most  level  porti(HU  of  the  coast  dit- 
tricte  are  the  north  aod  DUtheaat,  nil  the  mt  bciog 
broken  hj  hills,  whidi  Taty  from  600  to  2700  feet  b 
height.  There  are  three  prmcipnl  mnases  ai  moon- 
taini:  the  northwestern  or  Poaoe  range,  in  the  district 
of  f'rat  Loois;  the  Boathwestem,  in  the  diairicli  of 
Bivfdre  Noire  and  Savtooe ;  and  tbe  ioatheasteni 
rao^  in  the  Grand  Port  district.  In  the  fiiat  of  tbM 
which  oonsists  of  one  prindpnl  ridge  with  aevml 
lateral  spois,  overlooking  Port  Loois,  nre  the  angnlit 
peaks  of  the  Ponce  (2650  feet),  so  called  frxjm  its  moh 
posed  resemblance  to  the  htiman  thnmb;  and  the  stUl 
loftier  Pi^  Botte  (2676  feet),  a  tall  obelisk  of  ban 
rock,  crowned  with  a  ^obutar  mass  of  stooe.  Tbe 
highest  Bommit  in  the  island  is  in  the  ioiitbw«ten 
mass  of  hills,  the  Honlagne  de  la  Bivi^  Ncdre,  which 
is  2711  feet^  above  the  sea.  The  principal  ranges  in 
this  monnlun  maas  are  three  in  nanuMr,  ananfced 
in  a  triangolar  foiin,  and  are  called  reqieetiTdj'  the 
monntains  of  La  Piene  Booge, .  La  Kvigre  Nwe,  and 
Savanoe.  The  aootheastem  group  of  hills  oooMts 
of  one  ohief  range,  the  Hontagne  do  Bambon,  wiili 
several  span  nmning  down  to  the  aea.  In  the  in- 
terior are  extenaive  fertile  ^aina,  some  1200  feel  in 
heiriit,  and  fonning  the  districts  at  Hoka,  Vactus,  and 
Plaines  Wilhelms ;  and  frooa  Marij  the  eantre  of  tbe 
island  rises  an  almqit  peak,  the  nton  da  MilieD  de 
rile,  to  a  height  of  1932  feet  above  tbe  ae»4enL 
Other  prcmunsnt  sommits  are  the  Trois  MarodW 
the  Hontagne  do  Gorpa  de  Oard^  the  Sitad 
Monntain,  near  Port  Lonis,  and  the  Mome  &a- 
banL  at  the  soothwest  owner  of  the  island. 

The  rivers  are  of  course  small,  and  none  of  then 
are  navigable  beyond  a  few  hundred  varda  from  the 
sea.  In  the  dry  seaacm  most  of  uem  are  little 
more  than  brooks,  althoo^  they  aooo  beoome 
raging  bnrents  when  swollen  bv  the  heavy  rains  tf 
the mtperiod of  the  year,  llis  principal  atiasm 
is  Ae  Grande  Biviire,  with  a  eooise  c?  aboat  10 
miles.  A  remarkable  and  very  deep  lakev  eallsd 
Grand  Baasin,  ia  found  in  the  south  of  the  island, 
and  is  probably  tbe  extinct  crater  of  an  andent 
volcano ;  other  similar  lakes  are  the  Mare  aux 
Vaoois  and  tbe  Hare  anx  Jones,  and  tiien 
are  some  other  deep  hoUom  wbldi  have  a  liki 
orisio. 

The  gedogjeal  atnietnre  of  Haoridoa  ia  on* 
doabtedlv  a  reanltttf  vdeanio  action,  all  the  neb 
bdng  of  basalt  and  grayish-tinted  lavaa^  vtmgliaf 
some  beds  of  upraised  coraL  Oolnmnar  bMUt  m 
seen  in  several  places.  There  are  many  eavms 
and'Meep  ravines,  and  from  the  character  of 
rocks  the  ascents  are  rugged  and  predpitoos.  The 
island  has  few  mineral  productions,  althoosh  iron, 
lead  and  copper  in  very  small  qnantitiea  nave  in 
fcomer  times  been  obtained. 

Hke  climate  is  pleasant  daring  the  ootd  aeason 
of  the  year,  bat  oppressively  hot  In  aomnMr  (Da- 
oenbar  to  April),  except  ui  the  interior  fdatn^ 
where  the  thermometer  ranges  from  70*  to  flO*, 
while  in  Port  Louis  and  the  coast  genenUy  it 
ranges  from  90°  to  96°.  The  mean  lemperatme 
for  the  year  at  Port  Louis  is  78.6^  Dtuii«  the 
last  thirty  yc«n  the  island  has  been  sotgeet  to 
severe  epidemics,  whidi  have  been  extrondy  CstsL 
Li  1864  a  vidtatlon  of  Adatio  cholera  ainpt  off 
17,000  peimie;  and  in  1867  a  still  more  destructive  in- 
road <rf  malarial  fever,  of  an  nnnanaUy  &tal  type^  almost 
paralysed  the  vh<^  community  for  many  weeks, 
carrying  off  30,000  people,  and  greatly  afflicting  the 
finances  ot  the  otdooy.    The  oeaiooi  am  dividble  into 
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two,  the  oool  and  oompantiTely  diy  seaaon,  from  Apfril 
(o  November,  and  the  hotter  season,  dnnng  the  reet 
of  Uie  year.  From  the  month  of  January  to  the  mid- 
dle of  April,  Maniitins,  in  common  with  the  aeighbor- 
inff  islanoa  and  the  aarroanding  ocean  from  S**  to  30" 
of  S.  lat.,  is  gul^ieet  to  severe  ana  destniotiTe  oyolooes, 
•ooommnied  ^  tonenta  of  rain,  which  oftm  oanse 
mat  destiuotion  to  houses  and  pbntationa  These 
nnrrioanes  generally  last  about  eight  houis,  bnt  they 
appear  to  M  now  leas  frequent  and  violent  than  in 
£>rmer  timea,  owing,  it  is  uwnght,  to  tha  destmctioii 
of  the  ancient  fore^  and  the  oniieqaent  drier  oondi- 
tion  of  the  atmoephrae. 

The  soil  of  the  island  is  of  oonsiderable  fertility ;  it 
is  a  fermginoos  red  olay,  but  so  largely  mingled  widi 
stones  of  all  siiea  that  no  plough  can  be  UBeoT  and  the 
hoe  has  to  be  employed  to  prepare  the,grouna  for  cul- 
tivation. The  woods  with  which  the  isluid  was  largely 
dothed  when  first  diaoovered  have  been  to  a  great  ex- 
imt  oat  down,  and  the  greater  motion  of  Uie  plains  is 
now  a  vast  sugar  plantation.  The  hri|;ht  green  of  the 
sugar  fields  is  a  atnking  feature  in  a  view  of  Maoritina 
ftout  the  eea,  and  gives  a  peculiar  beauty  and  fresh- 
ness to  the  proq>ect.  The  soil  is  suitaUe  for  the 
cnltivalum  m  ahnost  all  kinds  of  tnpioal  produce, 
and  it  ia  to  be  regretted  that  the  prosperity  of  the 
colony  depends  entirely  on  one  aitide  of  production, 
for  the  oonsequences  are  serious  when  there  happens 
to  be  a  feilure,  more  or  less,  of  the  sugar  crop. 
Onano  ia  extennvely  Imported  as  a  manure,  and  by 
ita  use  the  natural  fertility  of  the  aoO  has  been  in- 
■oreased  to  a  wonderful  extent 

mupoees  of  law  and  government  MauriUns  is 
divided  into  nine  distriota,  named  reapecUvely  Port 
Lonia.  ^unplemonaaea,  Riviire  du  Bempart,  Flacq, 
Qrana  Port,  Savanna,  Moka,  Plaines  Wuheuns,  and 
Rivi&re  Noire.   The  capital  and  seat  government, 
the  dtv  of  Port  Louis,  is  situated  on  the  northwestern 
«da  of  the  island,  at  the  head  of  an  excellent  harbor, 
ftdeevMnletabontAmile  long.   This  is  protected  W 
two  torts,— Port  William  and  Fort  George, — as  well 
as  by  the  mtadel  in  the  city,  and  its  value  is  further 
incfMsed  bv  three  graving  docks  connected  with  the 
inner  harbor.    Ligfatb  oases  have  bean  erected  on  Flat 
■Island  and  at  Ouwonier*!  Ptunt.    Port  Louia  baa  % 
(Ktpnlation  (rf  about  70,000,  bnt  from  the  lofty  moan- 
tains  by  which  it  ia  inclosed  ita  ntuatioD  ia  hot,  and 
from  the  amall  amount  of  tide  in  the  harbor  effectual 
drainage  ia  difficult,  ao  that  it  ia  not  a  very  healthy 
town.    The  public  boildinga  are  cit  no  greiU  archi- 
<tectajal  beaatf,  the  government  house  being  a  tbree- 
«toried  Btrootnre  with  broad  verandas,  of  no  particular 
:atylo  of  architecture,  while  the  Protestant  cathedral 
waa  formerly  a  powder  magadne,  to  which  a  tower  and 
xgAxe  haa  been  added.    The  Bomao  Catholic  cathedral 
da  move  wetentiona  in  atyk^  bnt  la  tawdry  in  Ua 
interior,    in  the  lAtf  are  large  banacks  and  military 
stores.    A  p^Trlmnm  eontrilration  of  £46,000  ia  paid 
to  tlw  imparial  government  by  the  oolonv  towards 
4he  expenaea  of  the  troops  staticmed  in  the  island, 
bat  this  sum  ia  reduced  vben  the  garriBon  is  below 
a  eertiUQ  standard.     In  1880  the  amount  paid  was 
X20,972.    The  governor  and  chief  officera  of  govem- 
•tnent  radde  oat  of  Port  Lonia  in  the  eooler  uplands 
-of  the  interior,  aa  do  also  a  laree  nm^Mr  of  the 
principal    inhabitaots,   espedally  unoe  the  comple- 
<ticai  of  the  lailway  has  made  aoceaa  easy  to  many 
p^ntiona  of  the  island.    The  most  ftvorite  place  of 
residence  la  at  Curepip^  a  place  utoated  about  1800 
feet  above  the  sea ;  here  the  climate  reaemblea  that  of 
the  south  of  France,  and  it  haa  been  ao  much  resorted 
to  of  late  yeara  that  it  ia  rapidly  becoming  a  large 
town.    The  oonstroetion  of  the  Mauritian  railwaya  has 
.^ven  a  great  impetus  to  the  trade  <A  the  eolony;  the 
vrsCesn  embiaees  two  tinea,  of  a  total  length  <tf  87  miles. 
The  main  roada  of  the  ialand  are  kept  in  good  order, 
flmt  much  yet  remains  to  be  done  before  the  road  avatem 
I  be  aidd  to  be  eomplete  thronghoirt  all  the  ^atrfata. 


The  prosperity  of  Haurititi^  as  abeacty  mentioned^ 

depends  almost  caitirely  upon  itk  Bugar^oop,  and  the 
export  trade  of  the  island  has  greatly  increased  during 
the  last  twenty  years,  as  will  be  seen  by  the  following 
statistics:— 


U64. 

■  isae. 

isTa 

isn. 

ISKi 

Anporta 

%2tt,740 

<&200jOBS 

S.87M01 

Kzpoitt. 

^f^e  imports  the  principal  items  are  rice  (about  a 
fifth  ox  the  vfa(^),  wheat,  and  other  grains,  plain  and 
colored  cottons,  and  haberdasheiy.  Madagascar  sniH 
plies  cattle  to  the  colony,  and  also  rioe,  although  the 
greater  poriion  of  the  latter  import  comes  from  uidia. 
Horses  are  imported  from  the  Gape,  poniee  frtm 
Bnrmah  and  Pegu,  mules  from  Spain,  and  aheep  frrat 
Bombay  and  the  Gape.  Of  the  exports,  sugar  forms 
of  course  the  great  item,  amounting,  on  an  average,  to 
neuly  nineteen-twentieths  of  the  whole ;  the  increase 
in  its  production  is  shown  by  the  following  figures, 
giving  values  of  the  sugar  exported  :— 


1804. 
£2,126,511 


1S71. 


je8,7BS,2n. 


1871 
£8,406,020 


In  1877  the  quanti^  of  sugar  exported  wss  189,164 
tons;  while  in- 1854  the  quantity  was  102,000  tons. 
The  next  item  is  rum,  which  waa  exported  to  the 
value  of  £45,386  in  1878;  and  the  production  of  ooooa- 
nut  oil  haa  increased  from  7569  gallons  in  1864  to  253,- 
263  gaUons  in  1878,  the  l^ter  quantity  being  wnrUi 
£37,263.  The  vahw  of  the  coffee  exported  in  1879 
was  £25,064.  Thfi  currency  oonsista  of  rupees  and 
cents  \  and  on  the  1st  of  May,  1878,  the  metnc  fffstem 
of  weights  and  measures  came  into  use  in  the  isumd. 

Hanrftloa  being  an  oceanic  ialand  of  small  aixe,  its  preaant 
fftuna  la  very  linuted  In  extmt,  ud  doea  not  contain  mnak 
that  is  interesting.  When  fliaC aeen  by  Enropeana  iteon- 
tained  no  nuunmtua  except  a  larga  frnlt^eatlng  bat  {PUr^ 
put.mUgariB),  which  is  plentiAa  m  the  woods;  bnt  aeveial 
animala  of  thla  elasa  nave  been  introdnoed,  ioA  are  now 
nnmeroDa  in  the  nncnltivated  regim.  AuMBig  tHeae  at* 
two  monkeys  of  the  genera  Uaeaau  tsiA  Ctrtoi^mmMt,  a  aiag 
(Ormu  iUj9«Iap&M),  a  small  bare,  a  ahrew-monae,  and  the 
ablqttitotu  rat.  A  lemnr  and  one  of  the  ourlous  hedgehoft- 
like  /iwectivoni  of  Hulagucar  (Centttet  ecatidatut)  hare 
[oobftbly  both  been  brouj;ht  from  the  larger  Island,  lite  ari- 
fftnoa  reaemUea  that  of  Madagascar;  there  are  tpeoles  of  a 
peculiar  genns  of  caterpillar  ahrikea  {Campep^gidtUt  as  wall 
aa  of  the  genera  Bn^f/necla,  Sf/pmpelta^  PAmfino,  Tda^na,  Zo§- 
ter<g^»,  Fottdia,  Colloealia,  and  Coraeiyrni,  and  peenliar  fmna 
of  dorea  and  parroqnets.  Tbo  liring  T^tiles  are  small  Mid 
few  in  numbw,  but  in  the  •tumindituc  seas  are  great  nnn- 
berg  of  fish;  the  eoral  reefs  aboand  with  a  great  Tariety  of 
molluscs;  and  there  are  numerous  land-shelu.  The  eitinet 
fauna  of  Mauritius  baa  eonnderabla  interest.  In  conunon 
with  the  other  Mascarene  Manda,  it  was  the  home  of  tbe 
Dodo  {Didiu  ut^ttu),  one  of  a  $cteap  of  birds  Incapable  of 
fli^^  there  were  also  Jpkaui^Uryx,  a  species  of  imil,  and 
a  uwt-winged  heron  (Ardea  meaacepkala),  which  pr(d>abl7 
seldom  flew.  The  defenceless  conoitioa  of  these  birds  has  lea 
to  their  extinction  since  the  island  waa  colonized.  Several 
species  of  large  fossil  tortoises  have  been  discovered;  but, 
struin  to  B^y,  they  are  quite  different  from  the  living  ones 
of  Aldabra,  in  the  same  zoological  region. 

Owing  to  the  extensive  destruction  of  the  primeval  forests 
of  the  island  for  the  formation  of  sugar  pl&ntations,  the  In- 
digenoos  flora  of  Uauritius  i»  only  seen  in  parts  of  the  In- 
terior plains,  in  the  river  vallejv,  and  on  the  bills;  and  it 
ia  ao  much  mingled  with  trees  and  plants  iutradnced  from 
other  parts  of  the  world  that  it  fs  not  very  easjr  to  distin- 
guish hetweea  what  Is  native  and  what  has  come  from 
abroad.  The  principal  timber  tree  is  the  ebony  {Diotpyrot 
tbeneuvi),  which  grows  to  a  considerable  sixe.  Besides  this 
there  are  bois  de  cannelle,  olive-tree,  twnzoln  (Crofoa  Be%- 
tot),  ooiophane  (Colopkonia),  and  iron-wood,  all  of  whieh  are 
usenil  in  oaipentoy;  the  ooooa-nnt  palm,  an  importation, 
but  a  tree  wnicb  has  been  so  extensively  pknted  daring 
the  last  bondred  yeara  that  it  is  extremely  plentifnl;  tbe 
patmiste  (Palma  dactgUfera  lahYWui),  the  latanier  {Cormka 
umbracuh/era),  and  the  date-palm.  The  vacoa  or  vacois,  a 
species  of  Pandantu,  is  largely  grown,  the  long  tough  leaves 
being  manufactured  into  l>ags  for  tbe  export  of  sugar,  and 
the  NoU  being  also  aoade  U  ase;  and  hi  the  few  remnaoU 
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•f  tbe  orlglBal  fiMcsti  liie  tree  wUdi  to  wudh.  a  pranlBeiit 
MM  In  th«  ooart  Hon  of  M«liigMo*r,  the  tiftTsUfli^  tme 
(IThmto  MeetoM),  grows  abundantly.  A  ^eoiei  of  bamboo 
u  very  nleatlflil  in  the  xlTer  Talleyi  and  in  manhy  litna- 
MoH.  X  large  Taiirty  of  fintit  ii  raodnced,  indadlsg  the 
tamarind,  manco,  banina,  pine-ai^e,  gcukfm,  ■haddocfc,  llg, 
avooido-peaT,  litdii,  cnataid-^ple,  aso  the  mabolo  (Dtimf- 
TM  diaeofor),  a  frnlt  of  ezqnliite  flavor,  bqt  very  diaagreeaUe 
odor.  Manr  of  the  lootB  and  vegetablea  of  Europe  have 
been  Intiodaeed,  well  «■  10010  of  thow  peonUar  to  the 
twsim.  *n*ig^**if  malse,  millet,  jams,  manfoe,  dhol,  gxam, 
eto.  Small  ooantitlM  of  tea,  rice,  and  Mgo  haTe  been 
grown,  !■  well  aeniany  erf  the  ■pieai(eloTM,nTitmeg,giMer, 
pepper,  and  allspice),  ud  alio  cotton,  Indlso^  betel,  eam^or, 
tumeric,  and  Tuiua. 

Uaorititis  appean  to  have  been  nnknown  to  European 
nationB,  if  not  to  all  other  peoplet,  until  the  year  1507,  when 
it  was  dlMorered  by  the  PortagTuae.  It  ud  then  no  in- 
habitente,  and  there  seem  to  be  no  traoea  of  its  preriona 
•oonpation  by  any  peojde,  either  aaTace  or  dTillied.  The 
idand  was  retiUned  fbr  most  of  the  IQth  oentnir  by  Its  dis- 
•oreren,  hot  th^  made  no  colonies  in  it.  In  1566  the 
Dutch  took  posBCflBlon,  and  named  the  island  "  ICauitios," 
in  honor  of  their  prince  Uanrice.  It  had  been  preTionsly 
called  by  the  Fortagaeee  "  Hha  do  Oem^"  from  the  belief 
that  It  was  the  island  so  named  by  Pliny.  But,  altboogh 
the  Dutch  bnllt  a  fort  at  Orand  Port,  they  made  no  perma- 
nent settlement  in  Hanrltins,  Anally  abandonlns  the  island 
in  1710.  Fire  years  afterwatds  the  French,  in  their  torn, 
took  possession  of  what  had  seemed  so  worthless  to  two 
Boropean  powers,  bnt  It  was  half  a  oentoxy  b^Tote  the  Gov- 
ernment M  France  appreciated  the  valne  of  thdr  oolony, 
•inoe  froml716  to  1767  Itwas  held  by  agents  of  Uie  Fxtam 
East  Jndia  Company,^  whom  Its  name  was  again  changed 
to  "  ne  de  France."  Tlie  company  was  fortonate  In  having 
Mveral  able  men  as  governors  of  its  colony,  especially  the 
celebrated  Kah6de  Laboardonnids  (1736-16),^  a  man  of 
sminattt  talents  and  viitne^"  whointrodaoed  theoiltare  of 
tiM  mgar-eaaei  and  that  laid  a  Arm  ftmndation  Cor  the 
ftatnre  prosperity  of  the  Island.  Under  his  direotlon  roads 
were  made,  fbrts  bailt,  and  omisiderable  portions  of  the 
finest  were  deued,  and  tiie  present  eapltiJ,  Port  Lonis,  was 
fimnded.  Labenrdcmnals  also  promoted  the  planting  of 
eotton  and  indigo,  and  is  Justly  remembered  as  the  most 
soUghtened  and  best  at  sll  the  Freneh  goremors.  The 
eeloay  continued  to  rise  in  valoe  during  the  time  it  was 
held  or  the  French  crown,  and  to  one  of  Uie  late  governors. 
Da  Pmvie,  was  due  the  Introduction  of  the  clove,  nutmeg, 
and  other  spices.  Another  governor  was  lyKntrecasteanx, 
irimse  name  is  kept  in  remembraooe  by  a  group  of  islands 
east  of  New  Guinea. 

During  the  long  war  between  France  and  England,  at 
the  cnaunenoement  of  this  oentnry,  Maoritias  was  a  con- 
Unnal  souroe  of  mndh  mischief  to  English  Indlamen  and 
other  merchant  vessels ;  and  at  length  the  British  Govern- 
ment determined  upon  an  expedition  for  its  capture.  This 
was  effected  in  1810 ;  and  noon  the  restoration  of  peace  in 
1814  the  pOMMsIon  of  the  Island  was  confirmed  to  England 
hr  me  of  the  provisions  of  the  treaty  of  Paris,  ^  the 
Mghth  article  of  capitulation  it  was  agreed  that  the  InhsAti- 
tants  shoold  retain  their  own  laws,  cnstoms,  ud  religion: 
and  so  it  hiqipens  that,  although  a  British  oolony,  the  island 
Is  still  lazguy  French  in  language,  habits,  and  predileo- 
Hons;  but  its  name  has  again  been  changed  to  that  given  bv 
the  Dutch.  Perhaps  the  most  distinguished  of  Uie  English 
govemoitof  tbe  Island  was  Sir  Bobot  Farquhar  (181IMSI), 
who  did  so  ranch  to  abolish  the  Malagasy  slave  trade  ana 
to  estoblish  friendly  relations  with  the  rising  power  of  tiie 
Hova  sovereign  of  Madagasoar. 

Mauritius  la  one  of  the  crown  colonics  of  Great  Britain, 
and  at  the  head  of  its  administntlou  Is  a  governor,  who  la 
assisted  by  an  ezecDtlTe  council  of  seven  members,  holding 
tike  most  Important  Govemnent  posts.  There  la  also  a 
legislative  council,  which  consists  of  the  same  members  as 
the  fbregoing,  with  three  others,  together  with  eight  of  the 
chief  landed  promdetors  of  the  island,  who  are  nominated 
1^  the  crown.  The  average  annual  revenue  of  the  colony 
Inr  the  ten  years  (hnu  1871  to  1880  was  je7Si3,fl76,  the  average 
aannal  expenditure  dnrhig  the  same  period  be^  £710,2^. 
Vp  to  18M  there  was  a  sn^os  In  hand,  bat  slnoe  that  time 
•zpenditore  has  exceeded  ineonH^  and  the  paUlo  debt  la 
now  about  £700,000. 

Tbe  island  has  hogely  retiUlned  the  oSA  Fkeneh  laws,  the 
Osdes  Civile,  de  Procedure,  dn  Oommeroe,  and  d'Instructlon 
Criminelle  being  still  in  force,  exce^  so  far  as  altered  by 
the  latex  laws  for  the  admlnlstratiim  of  Justice  of  April  13. 
18S1.  By  thaw  the  oonzt  of  appeal  was  reconstltated,  and 
nanprsme  court  of  dvU  and  criminal  Jnstloe  was  estal^ 
Usbed,  under  a  chief  Judge  and  three  puisne  Jodges.  The 
police  force  in  1880  incloaed  688  men. 


.  Daring  tiie  last  few  yean  great  fanprovemsnta  have  beoi 
eflbeted  in  the  edncational  system  of  the  colony  Tbe^ 
partment  of  publio  Inatmotlon  has  two  branches,  the  Boyil 
College,  for  higher  education,  and  the  school  dcmartmsn^ 
tax  pTimaxy  instruetitm.  _In_1880  the  number  of  Govsa* 
ment  sohocSa  was  38^  with  fltnr  acholaz^  and  «f  ■ehoclsaidsd 
by  grants  64,  with  4816  scAudan.  tbe  total  tatoUng  stsff 
numbering  178.  ^e  annual  education  vote  Is  about  £18;- 
000;  and  of  the  scholars  78  per  cent,  are  BomanQathoUi],U 
per  omt.  Hindu,  6  per  oMit.  Protestant,  and  6  per  cent.  Mo- 
nammedan.  ItwiQ  be  seen  from  the  above  fl^ins  that  the 
Soman  CathoUo  religion  is  that  proftaed  by  the  laxge  ma- 
jority of  the  white  population  of  Manritlna.  The  eleigv 
supported  by  the  state  include  the  Protestant  bishop  01 
Mauritius,  with  an  aichdeaeon  and  seven  denymen  of  the 
Church  of  England^and  three  dergymen  of  the  CSmeh  of 
SooUand:  and  the Boman  GUhdtc  bishop  of  Port  Louii^ 
with  a  vicar-gen eral  and  tblrty-fiiur  priests. 

The  population  of  the  Island  is  a  very  varied  one^  and 
consists  of  two  great  dividons: — those  w  Enzq^ean  blood, 
chiefly  French  and  English,  as  well  as  nomerous  half  rsafa 
people;  and  a  large  colored  populati<Hi,  chiefly  Hlnte 
oooues,  but  with  representatives  from  vanooa  Afriosn  and 
Asiatic  regions,  Negroea,  Malagasy,  fusees,  Singlialese, 
Chinamen,  Malaya  etc  The  Hinda  Immigrants  now  iocm 
more  tbma  two-utuds  of  the  inhabitania  ct  Mhuitini,  as 
will  be  seen  Cnsn  the  following  llgurea  for  the  year  18S1 : — 


Qeneral  lllMt 

Hale.  Temale. 
6S,648 


Indian  SU/M 

Male.  Female. 
161,42t  «7,SU 


Total  aao^ 

Hale.  Fsmala. 

mjua  10,387 


The  increase  of  population  during  the  last  Ihli^ 
is  shown  by  the  fimowing  flguns^— 
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Thesyitaa  of  coolie  Imraigratlou  has  twen  (tf  great  valne  to 
theodimy;  and  the  arrangementoAKr  ship^ng  these  Hinda 
people  are  ander  Oovernment  contooL  fiat  many  of  the 
laws  hare  been  so  nidnst  to  the  colmad  peo^c  and  aomocth 
to  the  advantage  of  the  Ranters,  that  gross  evils  and  abuses 
have  arisen.  And,  uqjnst  as  the  laws  ar^^their  admiids- 
tzation  has  often  been  still  morenn&ir.  The  evil  grew  at 
length  so  glaring  that  in  1B71  a  njal  commisdon  wia 
appointed,  whldi  sat  fiv  a  long  time  investigating  Uie  anb' 
Jeet  Various  reforms  were  recommended,  and  nnoa  then 
stmie  improvementa  have  been  efltete^  But  many  of  the 
eredeplatttenaxe  not  remarkable  fbr  their  reneot  te  the 
rights  of  colored  peode,  and  the  system  Is  UsMe  to  gien 
abuse  unless  under  vigilant  control  by  bigher  anthOTity. 
Much  yet  remdns  to  be  done  for  the  moral  and  rftllgieus 
instruction  of  tbe  laborers ;  and  the  presenoe  of  alarge 
herthen  pi^niladnnfand  the  prevslence  of  crlme^  has  he« 
attinMsaTOySMimisconddaation  for  the  cdMiy.  Ti» 
number  of  cooUss  arriving  in  and  leaving  the  idand  varie* 
very  largdy,  than  a  fbw  hundreds  annually  to  aeTSssl 
thousands. 

The  d^tendendes  of  ManriMna  aza  the  SeydtoUes  ncmp, 
the  Islands  of  Bodrigoea  and  Diago  Oand^  the  niH'" 

Eap,  snd  seventy  ouer  smaller  IsUnda  seatterad  over  a 
(e  extent  of  the  Indian  Ocean,  and  having  a  total  psva- 
on  of  about  16,000  souls.  Bodrlguea  is  dtuated  300  mUes 
esat  of  Mauritius,  and  Is  oultlvirted  ehiefly  by  "Vmiffti 
from  that  island. 

Xibratov.— The  IbUowing  works  sni^y  ftaUer  detaHa  than  can 
be  givoi  In  this  article  :-Ch.  Giant,  iStani  of  Mtm-Mka,  «r  Oe 
Jite<)/^A««andAM«Uor«iviiiaNde,U(n.;  J.HUbert,  H«M«f«- 
lonaw  d  PiM^.^raaee,  etc.,  4  vols.,  1813 :  Aug.  BHUatd,  niiiaiia 
tmrnCblomla  orleHtalm,imi  ITUnlettVllle,  a^Uame dsTOe 
riw,etc,  IW:  J.  Baekbouse,  NamUpt  qf  a  b  Urn  JfiMriHss 
and  BoJk  JJnoa,  18M ;  P.  Beaton.  Ctaofat  amd  OacOet,  or  Flm  Tean 
taifiMritbLUGS;  Paul  Cbastean.  mofre  <t  DeteriUom  ffli 
JfoMrieeJlm;  F>.FlemyDg,  Jbw^^ 
James  HOTila, "  MamMos,  lU  Oomwierdd  and  Boad  Beulna 
Soe.  JfU  JiMT.,  U83:  A.  Brny.  "aUonr  &  lHa  Mancloe,"  in  vd7>^ 
or  Iburda  Jfimd^UB:  Ch.  J.VajU,  JIv  .Amk  sr  aneka  qf 

SmUM  «i  Ms  Zend  ^Me  .JntaMrtoya  »»;  A.  B.  WsSesl 
"TheHssoaianeIslaaaa|*lncbap.  xLvoLL  of  Ilks  Oetm^kkm 
DOIrimllonaF  JMimSTSmt  K.  HfiUn^  F.  Blebter,  and  K.  vw 
lUitent,  JMrao»siri6BWiiB»s  dariawi  JfaarIMM  mtHkrSm- 
cU(a^riln,lnO;  a.Cla&,.dA^JllUte^a«  JImm^jS> 

MAXTBU3,  St.,  aooording  to  the  Boman  Bmnur 
(Januaiy  15),  was  a  Roman  of  noble  birth,  and  while 
still  a  ohild  wu  vlaoed  by  his  father  Eatydiiiu  nndor 
the  (UMopline  of  St.  Benedict,  where  he  soon  beounea 
model  of  all  the  virtues  and  endowed  with  the  gift  ot 
miiades.  Bmt  hy  his  master  into  Gaol,  he  fomided  a 
monastery  over  whieh  he  presided  tor  forbr  yenn. 
When  he  died  in  666  he  was  over  levea^.  ue  1 
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asteiy  referred  to  U  that  of  GUnfeuU  or  St  Maur- ear- 
Loire.  In  point  of  fact  it  may  be  said  that  evexything 
tehiting  to  the  introdaotion  or  the  Benediodne  order 
into  Franoe,  onleBS  the  name  of  him  vho  introdnoed  it 
t»e  made  an  ezoeption,  ia  purely  leeendaiv.  The 
ftmoQS  " CoBcrai^ou of  St  Manr"  dates  nom  the 
17th  eentoiy,  nanng  reoaved  papal  santrtion  in  1621 
«iid  1627  aroM  ontof  an  eaziier  "  oongregation  "  of 
refimnedBoMdiodiMBr  wfaioh  took  its  name  from  St 
Vannes  near  Verdun,  and  was  sanotioned  hy  Clement 

vm. 

MAUBY,  JuN  SlFFREDf  (1746-1817),  cardinal  and 
arohlnahop  of  Paris,  the  neat  opponent  of  Miraheau 
in  the  oonstitoent  assemb^,  and  esteemed  his  rival  in 
-doqaence,  was  the  son  of  a  poor  cobbler,  and  was  bom 
«t  Valr^as  in  the  VrauuBain,  the  district  in  France 
which  belonged  to  the  pope.  His  quickness  was  soon 
obeorred  by  the  priests  of  Avignon,  where  he  was 
•odnoated  and  took  orders,  and  he  d^iermined  to  get 
whafeheoooldt^it  He  tried  his  fortune  b9;writme 
•Aigm  of  &nous  persons,  then  a  &T0iite  practioe ;  and 
in  1771  his  ffoae  on  F^nelon  was  pronounced  next  best 
to  Laharpe's  by  the  Academy.  The  real  foundation 
<tf  his  fortunes  was  the  success  of  a  sermon  he  preached 
«n  St  Louis  before  the  Academy  in  1772,  which 
Hxnsed  him  to  be  recommended  to  the  kin^  for  an  ab- 
ttacy  on  the  spot  In  1772  he  published  his  ^saitvr 
rHoquenee  de  la  ehaire,  which,  as  well  as  his  I^-inc^a 
^Bioqaenet,  contains  much  good  criticism,  and  remama 
a  French  cusfflc.  He  beoune  a  &vorite  preacher  in 
Paris,  and  was  Lent  preacher  at  court  in  1781,  when 
King  Xxrais  XVL  said  of  his  sermon,  "  If  the  ahb£ 
liad  only  nud  a  finr  words  on  leUj^on  ne  would  harre 
'disooBsed  ereiy  poinMe  sulyeot*'  In  1781  he  obtuned 
the  rich  abbey  of  Idons,  worth  20,000  Uvres  a  year, 
«nd  in  1785  he  was  deoted  to  the  Andemy.  His 
morals  were  as  loose  as  those  of  his  great  rival  Mink 
twau,  but  he  was  fkmed  in  Paris  for  his.  wit  and  gaiety 
as  wwl  as  for  his  eloquence  and  his  immorality.  In 
1789  he  was  elected  a  member  ef  the  states-general  by 
4he  clergy  of  P6ronne,  and  from  the  first  proved  to  lie 
the  most  aUe  wad  persevering  defender  or  the  anewn 
Hgxmit.  It  is  sud  that  he  attempted  to  emigrate  both 
in  July  and  in  October,  1789 ;  bat,  whether  he  did  or 
not,  he  after  tiiat  time  held  firmly  to  his  place,  when 
almost  nniversaUy  deserted  by  his  friends.  His  life 
waa  often  in  dan^  among  the  people,  but  his  ready 
wit  always  saved  it,  and  it  was  said  that  tso^  bon  mot 
would  preserve  him  for  a  month.  At  last,  m  1792,  he 
found  It  neoesBaiy  to  fly  from  Paris ;  the  Bevolution 
had  gone  too  far.  When<  he  did  emigrate  he  found 
himself  regarded  as  a  kind  of  martyr  to  the  church 
and  the  long,  and  was  at  onoe  named  cardinal,  arch- 
bishop m  partihxu,  and  extra  nundo  to  the  diet  at 
Frankfort  He  was  finally  made  bishop  of  Montefias- 
oone,  and  settled  down  in  that  little  Italian  town,— but 
not  for  long,  fiar  in  1796  the  French  drove  him  from 
liis  letxcat,  and  he  became  ambassador,  but  with  hardly 
-any  p».  <a  the  exiled  king  LouisXVlIL  to  the  pope. 
Soch  a  mo  soon  wearied  a  man  who  had  hem  acous- 
iomed  to  wealth  «nd  reputation,  and  in  1804  he  beg^ 
to  prepare  his  return  to  France  by  a  well-tnmed  letter 
to  Napoleon,  congratulating  him  on  restoring  retigion 
to  France  once  more.  In  1806  he  did  return ;  in  1807 
he  waa  again  received  into  the  Academy :  and  in  1810, 
■on  the  rduaal  of  Oardinal  Fesch^  was  made  archbishop 
«f  Pari&  On  the  restoration  or  the  Bourbons  he  was 
summarily  turned  out  of  the  Academy,  and  sent  to 
Borne  to  answer  for  his  disobedience  to  the  pope. 
There  he  was  imprisoned  in  the  castle  of  St  Anmlo 
for  ox  months,  and  died  in  1817,  a  year  or  two  uter 
bis  release,  <rf^  disease  oontiaoted  in  inison,  aad<tfoha- 
grin. 

There  are  two  lidei  to  Haiu7*i  chataeter  to  be  diaooaBod. 
Am  a  eritio  he  waa  avexr  able  writer,  and  SaiDte-Benve 
him  the  credit  of  discovering  Brldaine,  md  giving 
Boasnet  his  rightful  place  u  a  preacher  above  Maa^on; 
as  a  politician,  his  w»  and  eloqnenoe  make  him  a  worUiy 


rival  of  Mirabean,  and  an  interesting  character  In  the  early 
years  of  the  Bevolntion.  If  in  later  jeara  he  finaook  hfai 
old  tenets,  and  Joined  Kapoleon,  hia  panlahment  was 
terribly  severe,  and  it  would  have  been  a  gzaeeftal  aet  If 
Louis  XVllL  had  remembered  the  oonzageoos  aapmrtar 
of  Louis  XVI^  and  the  pope  the  one  Jntrqiid  dannder 
of  the  church  m  the  itateo-geueral. 

The  Ohmt  etoM*  dw  Oardbial  Mamy  a  vols.,  1842)  oontsla 
wbat  Is  worth  oreaervlaf .  For  his  life  and  cbamcter  see  ne  da 

aa^tltm  mmrm,  MW;  Balnt^-Benve,  (WiaSw  dw  ImM,  nL 
Iv. 

MAURT,  Mastbkw  FoNTAnn  (1808-1879), 
American  naval  officer  and  hydrographer,  was  bom  in 
Spottsylvania  county,  Virginia,  January  14,  1806.  In 
1825  he  entered  the  American  navyas  midshipman, 
dreumnavigating  the  globe  in  the  '*  Vinoennes,  dur- 
ing a  cruise  of  four  vears.  In  1836  he  was  made  lien- 
tenant,  and  gazetted  astronomer  to  an  exploriuff  ezpe- 
diUon.  In  1839  he  met  with  an  accident  which  re- 
sulted in  permanent  lameness, and, unfitted  him  fia 
active  service.  Hauiy  was  placed  in  charge  of  the 
Dep6t  of  Charts  and  Instruments,  out  of  which  have 
grown  the  United  States  Naval  Ooeervatory  and  Hy- 
drographio  Office.  He  labored  asaidnoualy  and  with 
C(nnplete  success  to  place  the  depdt  in  a  state  of  effi- 
dency.  While  in  the  "Vincennes,"  and  in  subsequent 
cmises,  Mauiy  made  many  observations  as  to  the 
winds  and  currents,  and  when  in  charge  of  the  Hy- 
drographic  Office  he  set  himself  to  collect  fhrtha 
data  by  distributing  to  captains  of  vessels  specially 
prepared  log-books.  So  suocesaful  was  he  in  this 
enterprise  that  in  the  ooune  of  nine  years  he  had 
ooDedml  a  snffident  number  of  lo^  to  make  two  hun- 
dred muinacript  volumes,  each  w£ui  about  two  thous- 
and five  hundred  days'  observataons.  One  result 
was  to  show  the  necesrity  for  combined  action 
on  the  put  of  maritime  nations  in  regard  to 
oeean  meteorology.  This  led  to  an  intematiottal 
conference  at  Brussels  in  1853,  which  produced 
the  greatest  benefit  to  navigation  as  well  as  indi- 
rectly to  meteorology.  _  One  result  waa  the  establish- 
ment of  the  meteoruo^cal  department  of  the  English 
Boud  of  l^e,  now  known  as  the  Heteorolo^oaT  Of- 
fice, which  adopted  Haury's  model  log-books.  In 
1853  he  pablished  his  Letters  on  the  Amaxm  and  At- 
lantic Siapet  <tf  South  Amerioot  and  in  1855  he  was 
promoted  to  the  rank  of  oommander.  On  the  outbreak 
of  the  American  dvil  war  in  1861,  Hauiy  threw  in  his 
lot  with  the  South,  and,  having  lost  nearly  his  all,  re- 
tired to  England,  where  he  was  jiresented  with  a  hand- 
some testimonial  raised  by  public  subscription.  After- 
wards he  became  impoial  commissioner  of  enugration 
to  Maxinulian  of  Mexico,  on  whose  death  he  took  up 
his  reddenoe  in  Viiginia,  where  be  died  on  Februaiy 
1,  1873. 

In  1S48  Uanry  pobliahed  a  ZVeoffM  <m  NariggHim^  whleb 
waa  long  used  aa  a  text-book  in  the  United  States  navy. 
The  work,  however,  by  which  he  la  beat  known  is  faJa 
iVfesI  Oee^r^pkv  4/ A«  Ao,  the  flrat  edition  of  which  was 
pnUlahed  In  London  in  1856,  and  in  Kew  Tork  in  18U ;  it 
was  translated  Into  several  European  languages.  TIm 
theotiee  which  it  oontalns  are  now  generally  admitted  to 
be  quite  erroneooa.  Maoxy's  reputation  xeeta  on  the  emi- 
nent aervioea  he  rendered  to  Davlgntiim  and  meteoKdoKr, 
he  having  been  the  flnt  to  ahow  now  tiie  latter  eonld  be 
raised  to  the  oert^ty  of  a  acdenoe.  He  waa  esaentially  a 
practical  man;  his  great  aim  was  to  render  navigation 
more  aecnre  and  eoonomleal,  and  in  thia  he  waa  eminently 
snooesaAiL  Other  works  pubUahed  by  Umut  are  the 
papeia  conteibated  by  him  to  the  AMromamicai  Msarmlfsnt 
of  the  T7nited  States  Observatory,  LMtn  eonceming  lAtua 
for  BUaman  eroaaimg  the  AUantia  (1854)  Pkyneol  Geography 
(1864),  and  Mamal  of  Qeogmpkn  (1871).  In  1859  he  bogan 
the  publication  of  a  series  of  nautical  monographs.i 

MAUSOLUS,  or  according  to  lus  ocnns  Momtc^ 
{Uaiaauiof\  a  king  of  Caria,  whose  rogn  ptpbaUy 
began  in  377  and  terminated  with  his  dMtn  in  353 
B.O.  The  part  he  took  in  the  revolt'  against  Artar 
xerxes  Mnemon,  his  oonqnest  of  Lgrdia,  Ionia,  and 
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aeyenl  of  the  Greek  idands  along  the  oosst,  hia  oo* 
opentioD  with  the  BhodiaoB  ud  their  allies  in  the 
war  against  Athens  and  the  removal  of  his  capital 
from  Mylflsa,  the  anoient  ki^  of  the  Carian  kin^n,  to 
the  dty  of  Halioanma  ate  the  leading  fiuita  m  hu 
Iust<»T.  He  ig  best  known,  however,  from  the  tomb 
ereotod  for  him  1^  his  widow  Artemina  with  anoh 
eoltnred  magnifloenoe  that  the  name  of  maoBtdenm  haa 
become  Uie  generio  dtie  of  aU  rimilar  monuments. 
One  of  the  moat  onriooa  of  the  inacriptiona  diooovered 
at  Hflaaa  detula  the  punishment  or  certain  oonspi- 
ratoTB  who  had  attempted  the  life  of  Maosolua  when  ne 
was  attending  a  ieatival  in  a  temple  at  Labranda.  See 
Halioabnassus. 

HAXEnTIUS,  Mabcus  Aubelius  Yaleriub, 
Roman  emperor  nom  306,  to  312,  was  the  son  of  Maxi- 
mianui  HerouliuB,  and  the  son-in-law  of  Oalerios,  bat 
on  aooonnt  of  bis  Tioes  and  inoaparity  was  left  out  of 
aoooont  in  the  divinon  of  the  empire  which  took  place 
in  305.  A  varie^  of  causes,  bovevor,  bad  prodnoed 
strong  dissatisfiu^on  at  Borne  with  many  of  the  ar* 
langementa  established  by  Diocletian,  and  the  puUio 
disoontent  on  October  28,  306,  found  expiesnon  in  the 
maasaore  of  those  mafpstrates  who  maintained  their 
loyalty  to  Sererus  and  m  the  election  of  Maxentius  to 
the  imperial  dignity, — an  election  in  whi(^  the  rest  of 
Italy,  as  well  as  Amoa,  conouired.  With  Uie  help  of 
his  father,  Maxentius  was  enabled  to  put  Severus  to 
death  and  to  repel  the  invodon  of  Ghtlerins :  his  next 
Bte^  were  first  to  banish  Maximian,  and  uien,  after 
achieving  a  military  suooess  in.  Amca  against  one 
Alexander,  to  declare  war  against  Constantme  for  the 
oondnot  towards  Uie  old  emperor  of  whieh  ha  in  turn 
bad  been  guilty  at  SfazBdllei.  llie  oontesfe  resulted 
in  the  defeat  of  Maxentius  at  Saxa  Rubra,  and  his 
death  by  drowning  in  the  l^ber  at  the  Milrian  Bridge 
<m  October  28, 312.  (3ee  CoNSTAimia. )  The  gene- 
lal  testimony  to  Uie  worthleasneas  and  Inntali^  of 
his  character  is  unambiguous  and  unanimous;  less 
apparent  are  the  grounds  for  the  paitioolar  statement 
<^  GKbbon  that  he  was  "Just^  humane,  and  even  par^ 
taal  towards  the  afflicted  Christiana." 

MAXIMA  AND  MINIMA.  The  oonsideration  of 
the  f^rewtest  or  tho  least  value  of  a  variable  quuitity, 
that  IS  restricted  by  certain  oonditions,  is  a  problem 
of  iriiiob  several  rimple  oases  mn  investigttbea  by  the 
eaily  Greek  geometen.  Thua  in  Euclid  iii.  7,  8  we 
find  the  detwminadon  of  the  greatest  and  least  right 
lines  that  can  be  drawn  from  a  point  to  the  circum- 
ierenoe  of  a  circle.  But  the  most  cbaiacteristio  prob- 
lem of  the  kind  in  Eudid  is  that  contained  in  vi.  27, 
28,  29.  Thus  prop.  27,  when  reduced  to  its  nmplest 
form,  is  equivalent  to  the  statement  that  if  a  right 
line  DC  bisected  the  rectangle  under  the  s^nents  is 
greater  than  that  under  those  made  by  any  other  point 
of  diviMon.  Props,  29  and  30  are,  when  conudered 
algebraically,  rednmble  to  the  solution  of  the  equations 
x{a-x)  and  x{ar^)  —  b\  coupled  with  the  de- 
tacmiiuttDtt  of  the  maximum  value  of  6  for  wbidi  the 
•olntion  of  the  former  is  poariUe  (see  HatthicBsen, 
GrundxUge  der  antOeea  una  modernm  MffebrOt^JAfip- 
sie,  1878).  ApoUonius  extended  the  investigation  of 
Encdid,  bk.  iii.,  to  l^e  problem  of  the  greatest  and 
least  distances  of  a  punt  from  an  dlipse,  snowing  that 
it  depended  on  drawing  normals  from  the  pdnt  to  the 
enrve ;  and  he  reduced  the  latter  problem  to  finding 
Uie  points  of  intersection  of  the  elnpse  witli  a  certun 
bjverbola. 

The  next  romaricable  problems  on  maxima  and 
minima  are  said  to  have  been  investigated  by  Zeno- 
dorus,*  and  were  preserved  by  Pappus  and  Tneon  of 
Alexandria.  Of  these  we  may  mention  the  following ; 
— {1)  among  regular  polygons  of  equal  perimeter  that 

1  HcmtneU  (AU.  de  Malh.,  torn.  i.  p.  118)  erroDOOtialy  attrib- 


uted thcM  thebidni  on  iKqwrlmetiT  to  nrtlufoni, 'bnt  bit 
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of  the  nvatest  number  of  rides  contains  the  greatesl 
area ;  (2)  of  polygons  of  the  same  perimeter  and  the 
same  number  of  sides  the  regular  polygon  contains  the 
fnreatest  area;  (3)  the  circle  contains  a  greater  area 
than  any  oUier  cnrre  or  polygon  <tf  tJie  same  perime- 
ter ;  (4)  the  sphere  contains  Uie  gnatest  volume  for  a 
given  superficial  am. 

In  tiie  progresi  of  maUiematics  the  terms  maxima 
and  minima  nave  come  to  be  used  to  imply,  not  the 
absolute  greatest  and  least  values  of  a  vanaUe  mag- 
nitude, but  the  value  which  it  has  at  the  moment  it 
ceases  to  increase  and  begins  to  decrease,  or  vice  vena. 
For  example,  if  it  be  sud  that  the  height  of  the 
barometer  is  a  maximum  at  any  instant  it  means  that 
up  to  that  time  the  barometer  was  riong  and  Uien 
began  to  falL  In  this  wi^  it  is  i>osaible  that  there 
should  be  several  maxima  and  minima  in  the  comae 
of  one  day,  and  that  one  of  ib»  minima  ihovld  ba 
greater  than  one  of  the  wi*TiifffL  ^ 

The  theory  of  maxima  and  minima,  in  Uie  difiwsD- 
tial  cailcalns  point  of  view,  is  very  ample.  Urns,  if  w 
be  agivm  fimcUon  of  a  variaUe  ay  the  values  of  x  for 
which  «  has  a  maximum  or  a  minnnnm  vahie  in,  in 

general,  detfirmined  by  the  equation  ^       Again,  if* 

be  a  function  of  two  variables  x  and  jft  then  the  mnii- 
mum  or  minimum  values  of  u  mwt  satisfy  Uie  eqnatioiis 


i-o»d|"-o. 


There 


roal 


is,  however,  no 
maximum  or  minimum  solution  if  (^^)  is  greater 

Uiao  ^        A  short  aooonnt  of.  Uiis  method,  Shuh 

trated  %  examples,  is  given  in  vol  xiii.  pp.  25,  26. 

John  Bernoulli's  problem  (Acta  Brudttorumy  June. 
1696)  of  the  "tmofavstoohronej'*  i&,  of  the  curve  of 
quickest  descent  under  the  action  of  gravity,  diffared 
esBentially  from  all  pr(A>lenu  on  maxima  and  minima 
whidi  had  been  previously  solved.  In  this  he  intro- 
duced into  mathematicB  the  conception  of  a  new  and 
most  important  class  of  problems.  James  Bernoulli, 
also,  in  hiB  solution  of  this  problem  of  his  brother,  pro* 
posed  a  moregeneral  question,  whidi  may  be  stated  as 
follows :— "  Of  all  onrvea  ci  the  same  length  described 
on  a  ^ven  base  to  detennine  one  such  that  the  area  of 
a  second  curve,  each  of  whose  ordinates  is  a  givw 
frmction  of  the  corresponding  ordinate,  or  aro  m  the 
first,  maybe  a  maximum,  or  a  minimum.  Sndi 
problems  wen  styled  "  isoperimetrical,"  and  oom« 
under  a  dass  now  called  retaftbe  maxima  and  miniitia^ 
in  which  the  maximum  or  minimum  curve  is  to  be  de- 
termined, not  from  all  possible  curves,  bnt  from  among 
those  which  poBsess  a  given  property.  The  investiga- 
tions of  the  BeroonHis  wera  extended  and  generalised 
by  other  eminent  mathematicaans^  but  more  cspecianT 
by  Euler,  and  culminated  in  the  mvention  of  the  cu- 
cuius  of  vaiiations,  with  an  ^pniniate  notatioi,  faf 


AaDHANUS,  Mabous  AtmxLius  YALmnn, 
soxnamed  HEBOOLms,  Boman  emperor  from  286  to 
3(Ml,  and  again  in  a  doubtiul  manner  for  some  time 
prior  to  808,  was  hy  birth  a  Pannonian  peasaot,  bat 
achieved  great  lUstinction  in  the  course  oflon^  service 
in  the  army  in  almost  ever^qurter  of  the  empire,  and, 
having  been  made  Ceesar  by  Diodetianin  285.  received 
the  title  of  AngustuB  in  tiie  following  rear  (April  1, 
286)  wiU)  the  honorar;^  appellation  of  Hercnlins.  In 
287  he  suppressed  the  nnng  of  the  peasants  (Bagands) 
in  Gaul,  but  in  289,  after  a  three  yearn'  straggle,  Us 
colleague  and  he  were  compeUed  to  aoqniesoe  m  the 
assnmption  by  his  Uentenant  Garannus  of  the  title 
of  Augustus  in  Britain.  After292,  Hijximiaii  left  tho 
caro  (H  the  Rhine  frontier  to  Oonstantina  OUoma,  who 
had  been  designated  Gessar  in  that  year^  but  in  297  bis 
arms  achieved  a  rapid  and  dedave  vietoiy  over  tho 
barbarians  of  Mauretania,  and  in  November  SOS  be 
shared  at  Borne  the  triumph  of  IModetian,  tho  last 
pageant  of  the  kind  ever  witnessed  1^  that  oily.  Ob 
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Miy  1*805,  the  d^of  Biodetiaii's  abdioatioii,  he  ilso, 
hot  withoal  his  oolWgud's  nncerity,  divested  himself 
<tf  the  imperial  dixnity  at  HUan,  which  had  been  his 
capital,  and  reUnd  to  a  villa  in  Lacania ;  id  the  foUow< 
ing  year,  hovever,  be  was  indaoed  by  lus  son  Hazen- 
tans  to  reassome  we  puiplo.  In  307  ho  brought  the 
onperor  SeToras  a  captive  to  Borne,  and  also  oompelled 
theretreatof  Qalerins,  batin  308  he  was  himself  driven 
by  Maxentina  from  Italr  into  Dlyrioum,  whence  agun 
he  was  oompelled  to  seek  refuge  at  Arlea,  the  court  of 
his  son-in-law  Constandne.  Here  a  &la6  report  was 
leoeived,  or  invented,  of  the  death  of  Constantine,  at 
that  time  absent  on  the  Rhine,  and  Maximian  at  oqoe 
grasped  at  the  snooession,  but  was  soon  driven  to  Mar- 
seilles, where,  having  been  .delivered  up  to  his  por- 
soeiBj  he  strangled  himself  in  310  (Februaiy). 

MAXIMIANUS,  Galebius  Yaubiub,  nsoallTre- 
ftnedto  byhisnameGALERinB,BomanempaoriTi»n 
305  to  311,  was  botn  near  Sardu»  in  Dada,  and  origi- 
nally followed  his  &ther'fl  occupation,  that  of  a  herds- 
man, whence  his  surname  of  Armentarius.  He  served 
witli  distinction  as  a  soldier  under  Ayrelian  and  Pro- 
bos,  and  in  292  was  designated  Csasar  along  with  Gon- 
stantius,  reoalving  in  marriage  Diocletian^  daughter 
Valeria,  and  at  the  same  time  having  asngned  to  him 
as  his  special  char^  the  care  of  the  Il^an  provinces. 
In  296,  at  the  banning  of  the  Persian  war,  he  was 
removed  from  the  Danube  to  the  Euphrates ;  his  first 
oampugn  radod  in  a  crushing  defeat  on  tJie  same  field 
aa  that  whidk  bad  proved  fiUal  to  Crassos,  bat  in  297, 
adTancing  throagh  the  monntains  of  Aramia,  and 
talcing  the  enemy  by  Barprise,  he  guned  a  victory  over 
Naises,  by  which  nis  military  reputation  was  more 
tiuHk  restored.  In  305,  on  the  abdication  of  Diodetdan 
and  Maximian,  he  at  once  assumed  the  title  of  Au- 
gustus, along  with  Constantius  his  former  colleague, 
and,  having  procured  the  promotion  to  the  rank  of 
CsBsar  of  Severus,  a  ^thfiu  servant^  and  Daza  (Max- 
iminus),  his  nephew,  he  hoped  on  the  death  of  Con- 
stantius to  become  sole  master  of  the  Roman  worid. 
This  scheme,  however,  was  defeated  by  the  sudden 
Novation  of  Constantine  at  Yoric  on  the  death  of  his 
fiOher,  and  by  the  action  of  Maximian  and  MaaEentiua 
in  Italy.  Aner  an  tmsocDeBBAil  invaoon  of  Italy  in 
307,  he  elevated  his  friend  Iddntus  to  the  rank  of  An- 
guatua,  and,  moderating  his  ambition,  devoted  the  few 
remaining  years  of  his  fife  **  to  the  eiuoymentof  pleas- 
ure and  to  the  execution  of  smne  works  of  public  util- 
ity. "  He  died— of  the  morStu  pe^cidaria,  it  is  said— 
in  May  311.  It  was  at  the  instance  of  Galerios  that 
the  first  of  the  celelarated  edicts  of  persecution  against 
the  Christians  was  published,  on  February  24.  303,  and 
tbis  poli<7  of  repression  was  maintuned  by  nim  until 
the  appearanoe  of  the  general  edict  of  toleration,  run- 
ning ID  his  own  name  and  in  those  of  Lidnius  and 
Oonstutine. 

MATTMn.TAW  I.  (145»-]519),  holyBoman  em- 
peror, the  son  of  the  emperor  F^eriok  IIL ,  was  bom 
on  Uie  22d  of  March,  1459.  In  1477  he  married  Mary, 
daughter  of  Charles  the  Bold  of  Buxgnndy,  thus  se- 
ouiing  for  his  family  Uie  poeseaions  m  the  house  of 
Burgundy ;  and  by  the  marriage  of  his  son  Philip  with 
the  mfanta  Joanna  in  1490  he  prepared  the  way  for 
the  association  of  Spain  with  the  empire  under  hb 

Elson.  Charles  V.  In  1486  Maximilian  was  chosen 
of  the  Romans,  and  in  1493,  after  the  death  of 
ther,  he  Buoceeoed  to  the  imperial  tiirone.  During 
the  reign  of  EWlerick  m.  tiie  system  of  private  war 
cceatea  profound  disoontont,  and  there  were  urgent 
denumds  for  the  reform  of  imperial  institutions.  Max- 
imilian was  never  thorougUy  in  sympathy  wit^  Uiis 
movement,  but  at  his  first  diet,  in  1495, 4ie  declared  a 
parprtual  pnblio  peace;  and  he  did  something  for  the 
ratraation  of  order  by  the  establishment,  in  the  same 
year,  of  the  imperial  chamber  (Reichskammergericht), 
muL  m  1501,  (n  the  imperial  Aulic  council  [Reichtho/- 
roM}.  Anotlier  important  change  was  the  divinon 
of  CMrmany  into  six,  afterwards  (in  1512)  uto  ton. 


drcJes  (Kreise  ),  over  eat^h  of  which  was  placed  a  cap- 
tain with  a  force  for  the  punishment  of  disturbere  of 
the  peace.  Standing  troops,  called  Landsknechto, 
were  fi>r  the  first  &ne  organized  1^  Maximilian,  who 
also  imiaroTed  the  arUQeiy  then  in  use,  and  issued  good 

Eolice  regulations.  He  encouraged  sdence,  art,  and 
terature,  devoted  much  attention  to  the  universities, 
eepedally  those  of  Vienna  and  Ingdstadt,  colleotea 
medisBTU  poems,  and  oansed  copies  to  be  made  of  sn- 
dent  ohronioles  and  other  importuit  manuscripts. 
Through  the  infiuence  of  his  second  wife,  Bianca  Sforza, 
daughter  of  Duke  Galeazzo  Sforza  of  Milan,  be  was 
induced  to  contend  for  sapremat^  in  Milan  and  Na- 
ples ;  but  his  resources  were  inadequate  for  war  oa 
equal  terms  with  the  lings  of  fVanoe,  Charles  VIQ. 
uid  Louis  XI 1.  In  1499lie  carried  on  an  unsuccessful 
war  with  the  -Swiss  oonfederates,  the  resnlt  (tf  whioh 
was  that,  by  the  peaoe  of  Basel,  the  confederates  be- 
came practically  mdependent  of  the  empire.  On  tbe 
other  hand,  he  was  singularly  fortunate  in  increaang 
the  power  of  the  house  of  Austria.  By  the  deatii  <u 
his  cousin,  the  archduke  Sigismund,  he  inherited  Ty- 
rol: he  also  received  GSrz,  Gradisca,  the  Pustertluu. 
and  a  part  of  Bavaria :  and  by  the  marriage  of  two  of 
his  grandchildren  with  children  of  the  king  of  Hun- 
gary and  Bohemia  he  took  the  first  step  towards  thn 
ultimate  incorporation  of  these  countries  with  tiie  Aus- 
trian hereditary  territories.  He  wrote  several  books, 
and  planned  the  "  Weiss-Kunig,*'  a  kind  of  poetical 
«itobiography,  QomnAeted  by  his  privato  seorstaiy, 
lYdasanrwein  von  firenbmz.  Maximilian  Iwd  some 
part  also  in  the  preparation  of  Theuerdanky  an  atte- 
goiy  setting  forth  adventures  in  connection  with  hb 
marriage  with  Mary  of  Burgundy.  At  Wel&  in  Uppor 
Austria,  on  the  12th  of  January  1519,  be  died. 

See  Klapftl.  £aiMr  JfiuaaUUiM-I.,  X861. 

MAXIMILIAN  n.  (1627-1576),  holy  Roman  em- 
p^ri  son  and  suopessor  of  Ferdinand  I.,  was  bom  at 
Vienna  on  the  Ist  of  August,  1527.  He  was  of  a  mild 
and  tolerant  disiKtfdtion,  and  in  youth  received  a  &- 
vorable  impression  of  Protestantism  from  his  tutor, 
Wolfgang  Severus,— an  impression  which  was  not 
efiaced  by  a  rendence  of  three  years  at  iha  Spaush 
court.  UL 1562  be  became  UngjM  Bohemia  um  kinc 
of  the  Bomans,  in  1563  kin^  of  Hungaty,  and  in  1564 
emperor.  At  the  time  of  his  aooesnon  to  the  imperial 
throne  Hungary  was  at  war  with  Turkey.  The  sultan 
Solimaa  IL  was  conciliated  by  the  cession  of  all  tha 
temtories  be  had  ocmquoed  in  Hungary,  an4  by  tbe 
prtumise  of  a  yearly  tribute  of  300,000  florins.  Soon 
afterwards  Sohman  renewed  the  war  on  behalf  of  the 
prinoe  of  Transylvania ;  but  after  his  death  in  1566 
his  successor^  Selim,  ooodnded  with  Maximilian  an 
armistice  of  nght  years.  Maximilian's  brothers,  Fer- 
dinand and  (Shanes,  fought  incessantly  agunst  Pro- 
testantism in  their  respective  lands ;  but  it  was  tol- 
erated by  Maxirailiaa  in  Austria,  Bohemia,  and  Hun- 
«U7.  His  authority,  however  was  greatly  limited  by 
the  influence  of  the  Jesuits.  He  died  on  the  12th  <ff 
October,  1576.  Of  his  eight  children  (six  sons  and 
two  daughters)  two— Eudolph  IL  and  Matthias— be- 
came emperors. 

See  Kooh,  QmBm  mar  QmMdtU  im  SMam  JTosMKmi 

27.,  1857-61;  and  WoUielmer,  Str  CtoetidU*  dct  2Mi»- 
briegi  MammUiani  II.,  1B7S, 

MAXIMILIAN  (1832-1867),  archduke  of  Austria 
(Ferdinand  Mfc*'"''^'^^"  Joseph)  aiul  amnror  of  Men- 
00,  was  the  second  son  of  the  archduke  Francis 
Ghariee,  and  was  bom  in  Tienna  on  July  6, 1832.  He 
was  truned  for  the  navy,  and  ultimately  attained  a 
high  command  in  that  braiich  of  his  country's  service. 
In  Februaiy,  1857,  he  was  appointed  governor  of  the 
Lombardo- Venetian  kingdom,  and  in  ute  sameyear  he 
married  the  Princess  Clharlotte,  daughter  of  Leopold 
L,  king  of  the  Belnans.  On  the  outbreak  of  the  war 
of  1859,  be  letired  rnto  private  life,  chiofly  at  Trieste. 
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ontil  IMS.  when  at  tihe  instance  of  Napoleon  ITI.  he 
adoepted  the  orown  vhich  had  been  offered  to  him  by 
the  notables  of  Mexico.  He  landed  at  Vera  Craz  on 
May  28,  1864,  but  from  the  oommenoement  of  his 
rei^  found  himself  involved  in  difficulties  of  the  most 
serious  kindi  which  in  1866  made  apparent  to  almost 
every  one  outside  of  Mexico  the  necessity  for  his  abdi- 
oatinff.  This,  however,  he  declined  to  do.  With- 
drawing, in  February,  1867,  to  Qner^taro,  he  there 
sustained  a  mege  for  several  weeks,  but  on  May  15  re- 
•olved  to  attempt  an  escape  l^roiuh  the  enemy's 
Hnes.  He  was,  however,  arrested  before  he  could 
eany  oat  this  Teeolation,  and,  after  ti^  by  court  mai^ 
UftL  was  oondemned  to  death.  The  sentence  was  oar- 
ried  out  on  June  19,  1867.  His  remuns  were  con- 
veyed to  Vienna,  where  they  were  buried  in  the  im- 
perial vault  early  in  the  following  year.  See  Mkxico. 
Maximilian's  papers  were  published  in  1867  in  seven 
volomes,  under  the  title  Am  meinem  Leben,  Seiae- 
$k£mm^Avhoristnai,  eto. 

MAXtMINUS,  Gaius  Juliub  Vebus,  Boman  em- 
peror  from  235  to  238,  was  of  barbarian  parentage,  his 
father  being  a  Gh>th  and  his  mother  an  Alan,  and  was 
ham  in  a  vmage  on  the  confines  of  Thrace,  where  his 
immense  stature  and  enormous  feats  of  Btrength  first 
drew  the  attention  of  the  emperor  Septimtus  Sevfflos. 
From  being  a'^ahepherd  he  became  a  soldier,  uid  un- 
der  CaracaUa  rose  co  the  rank  of  centurion.  He  care- 
fblly  absented  himself  from  court  during  the  reign 
of  Magabalus,  but  rose  to  the  first  militaiy  command 
under  his  suooeesor  Alexander  Sevems.  On  March 
19,,  235,  the  troops  saluted  him  emperor,  and  shorUy 
anerwuds  Alexander  was  put  to  death.  The  three 
years  of  his  reign,  which  were  spent  wholly  in  the 
eamp,  were  marked  by  great  cruelty  and  oppression : 
the  widespread  discontent  thus  produced  culminated 
in  a  tevdt  in  Africa  uid  the  assumption  of  the  purple 
by  QoRDlANUS  iq.v.).  Mazimin,  who  was  in  Panno- 
nuk  at  the  time,  marched  agiunst  Bome,  and  passing 
over  the  Julian  Alps  descended  on  Aquileia;  while 
detained  before  that  atj  he  and  his  son  were  mur- 
dered in  thor  tent  by  a  body  of  pnetoriaos.  That 
heads  were  out  ofi*  and  despatched  to  Borne,  where 
they  were  burnt  on  the  Campus  Martins  by  the  exul- 
tant crowd  (May,  238). 

MAXTMTNUS)  OALEaius  Valerius,  Boman  em- 
peror  from  308  to  314,  was  originally  an  Illyrian  shep- 
herd, and  bore  the  name  of  Da^a.  His  mother  was  a 
sister  of  him  who  afterwards  became  the  emperor  Gal- 
erius.  He  rose  to  high  distincUon  after  he  had  joined 
the  arm^,  and  in  305  ne  was  raised  by  his  ancle  to  the 
rank  of  CsBsar,  with  the  honorary  appdiation  of  Jo- 
viusj  Syria  and  Errpt  being  the  |[ovenime&t  assigned 
to  him.  In  308,  a^r  the  elevation  of  liciiuaa,  he  in- 
nsted  on  receiving  the  title  of  AagnKos ;  on  the  death 
of  Galerius  in  Sll  he  succeeded  to  the  Bupreme  com- 
mand of  1^  j)iovinces  of  Asia,  and,  when  lic^iius 
and  ConstanUne  began  to  make  common  cause  with 
one  another,  Maximin  entered  into  a  secret  alliance 
with  Maxentlus.  He  came  to  an  open  rupture  with 
Lidnim  in  313,  sustained  a  crushing  defeat  in  the 
neighborhood  of  Heradea  on  April  30th,  and,  having 
flea  with  extraordinary  celerity  first  to  Nioomedia  and 
afterwards  to  Tarsus,  perished  at  the  latter  dtjr  in 
August  following.  His  deat^  was  variously  uonbed 
"to  deepajr,  to  poison,  and  to  the  IHvine  justaoe." 
Maximin^  in  every  respect  a  worthless  character,  has 
a  bad  eminence  in  the  annals  of  the  Christian  diuroh 
as  having  renewed  persecution  after  the  pubUoation  of 
tiie  toleration  edict  of  Galerius. 

MAXIMUS,  the  name  of  four  Boman  emperors. 
In  chronological  order  the  first  was  M.  ClodiTis  Fupie- 
nus  Maximus,  who  was  associated  with  Balbinus  in 
the  imperial  dignity  by  the  senate  for  a  short  time  in 
S38,  before  and  after  the  death  of  the  hated  Mazimin. 
The  second  was  Macnus  Clemens  Maximus,  a  native 
<tf  Spain,  who  shared  the  imperial  dignity  with  Valen- 
tiniao  and  Hieodoaiua  finnn  383  to  388.  He  had  ao- 


oompanied  Theodoeius  on  several  expeditions,  and  from 

3;^8  held  high  military  rank  in  Britain.  The  disaffec- 
tion of  the  Roman  troops  towards  the  emperor  Gratiaa 
found  expreswon  in  383  in  the  proclamation  of  Maxi- 
mus as  emp^r, — whether  with  or  without  his  oom- 
plidty  in  the  act  is  uncertun.  Voluntarily  or  under 
compulsion  Maximus  forthwith  attacked  Gradan  in 
Gaulj  and  drove  him  from  Paris  to  Lyons,  where  the 
fugitive  was  murdered.  Ciroumstances  made  it  diffi- 
cult for  Theodosius  at  the  time  to  avenge  the  death  of 
his  oc^league  1^  wa^  and  an  agreement  was  therefore 
come  to  by  which  Maximus  was  reco^nixed  as  Augus- 
tus and  sole  emperor  in  Ganlj  Spam,  and  Bribun, 
while  Valentiniaa  was  to  remain  unmolested  in  Italy 
and  Blyricum,  IHieodoBius  retuninyc  his  soverdgnty 
in  the  East  A  prosperoib  reign  of  Tour  yean  having 
tempted  Maximus,  in  387,  to  pass  die  Alps,  Vaten- 
tinian  was  speediur  put  to  flignt,  while  the  invader 
established  himself  in  Milan,  and  far  the  time  became 
master  of  Ital^.  Theodosius  now  todc  vigorous  mea- 
sures :  advandng  a  powerful  army  by  land,  he  utterly 
defeated  the  western  troops  at  Siscia  (Sdssek)  in  Pan- 
nonia,  and,  paa^bg  the  Julian  Alps  with  great  rapid- 
itjTy  came  apon  Maximus,  who  had  fled  to  Aquiuia, 
sSzed  him,  and  caused  him  to  be  beheaded  (August, 
388).   The  third,  Maximus  Xyrannus.  was  made  eu- 

EBror  in  Spun  by  the  Boman  ^neral  Genmtiiis,  who 
sd  rebelled  against  Cons  tan  tine  in  408.  After  the 
defeat  of  (jleronttus  at  Aries,  and  bis  subseciuent  death 
in  411,  Maximus  renoonoed  the  imperial  title  and  was 
petmitted  bv  Constjmtine  to  retire  into  private  li& 
About  418  ne  rebelled  a^n,  but,  fiuting  in  his  at- 
tempt, was  seized,  carried  into  Italy,  and  was  put  to 
death  at  Bavenna  in  422,  Last^,  Fetronius  Maximus 
was  a  member  of  the  higher  Boman  nobility,  and  had 
held  a  large  number  of  puldio  offioes,  induaing  thoas 
of  prssfectus  Bomaa  and  of  prsefectos  Italisa 
(43»-44I  and  445).  He  was  one  of  the  intimate  aa- 
eodatea  <^  Valentuuaii,  who  leoeiTed  his  insMfannr 
in  the  palace  tntrignea  which  led  to  the  death  of 
Aetliis  in  454 ;  Imt  a  brutal  outrage  committed  on  the 
wife  of  Maximus  by  the  emperor  tomjsd  his  fiiendship 
into  the  bitterest  hatred.  Maximus  waa  pxodaimea 
emperor  immediately  after  Valentiman's  mnrdw  in 
March,  455,  but  reigned  for  less  than  three  months, 
having  been  murdered  by  some  Burgundian  mercena- 
ries as  he  was  flying  before  the  Vandals,  who,  invited 
by  Eudoxia,  the  widow  of  Valentinian,  had  landed  at 
the  mouth  of  the  Tiber  (May  or  June,  455). 

MAXIMUS,  St.,  abbot  of  Clhiysopolia,  known  as 
"the  Confessor"  from  his  orthodox  seal  in  the  Mtmo- 
thehte  controvexsyi  or  as  '*  the  monk,"  was  bom  of 
noble  parentage  at  Constantanoide  about  the  year  580 
Educated  with  great  care,  he  eariy  became  distin 
jpished  by  his  talents  ana  aoqoirements,  and  s«iie 
tmie  after  the  accession  of  the  emperor  Heradins 
in  610  was  made  his  raivate  secretary.  In  630 
he  abandoned  the  secular  life  and  enteied  the 
monastery  of  Chiyeopolis  (Scatari),  actuated,  it  was 
believed,  leas  by  any  longing  for  Uie  life  of  a  redusa 
dian  by  the  dissatisfaction  he  fdt  with  the  Monolho- 
Ute  leanings  of  bis  master.  The  date  of  his  promoticm 
to  the  abtmcy  is  uncertain.  In  633  he  was  one  of  the 
party  of  Sopnronius  at  Uie  ooundl  of  Alexandria ;  and 
in  646  he  was  agun  in  Afiica,  when  he  held  in  pies- 
ence  of  the  ^vemor  and  a  number  of  lashops  the  dis- 
putation with  Pyrrhus,  the  deposed  and  banished 
patriarch  of  Constantinople,  which  resulted  in  the 
(temporary)  conversion  of  nis  interlocutor  to  the  I^o- 
theUte  view.   In  the  following  year  several  African 

rods,  held  under  the  uifluenoe  of  Maximus,  dedaied 
orthodoxjL  In  649,  after  the  accession  of  Martin 
L,  he  went  to  Rome,  and  did  much  to  fan  the  zeal  at 
the  new  pope,  who  m  October  of  that  year  hdd  the 
(first)  Lateran  synod,  by  which  not  only  uie  Monotha- 
hte  doctrine  but  also  the  moderating  ecthaia  of  Hec*- 
dius  and  ^mu$  of  Constans  EL  were  anathematized. 
About  653  MazimuB,  fbr  the  part  he  had  taken  agaiaak 
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the  kUer  dooDiiwDt  espenilly,  ma  ftpprehended  li;^ 
order  of  Coiutanft  and  carried  a  priaoner  to  Constaati- 
no^e,  and  in  655,  ailer  repeated  examinatioDa,  in 
wbich  he  maintained  his  theolonoal  opinjons  frith 
memorable  oonatanoy,  waa  baniBhed  to  Byzia  in  Thraoe, 
and  afWwarda  to  Perberis.  In  662  ne  was  acain 
tvonght  to  Oonstantinople,  and  was  condemned  By  a 
synod  there  to  be  soou^ged,  to  have  hia  tonfue  oat 
ont  by  the  root^  and  to  hare  his  right  hand  enopped 
oS,  After  this  sentence  had  been  oanied  ont  he  was 
again  banished  to  Lazica,  where  he  died  on  Aogust  13, 
He  is  venerated  as  a  saint  botJli  in  the  Greek  and 


in  the  Latin  diarbh, — in  the  former  on  January  and 
oi  August  12th  and  13th,  in  the  lattor  on  Aognst  13th. 

A  oolleoMon  of  hte  works,  which  an  of  impostuioe  ttx 
tli«  lilstonr  of  the  Honoth«Ut«  oontroTen y,  was  nodertaken 
by  Ombolt,  who  pnbUahed  two  Tohunea  In  1675  (B.  JfoxM 
(Mitfamartt,  Ofwtonm  HuUo^  Mfcriigm  fMawjM  Optra), 
but  did  not  live  to  eomplete  nis  lalMii.  A  Uii  of  the  more 
important  oS  the  writingi  of  Haximiu,  with  biographical 
deUUs,  will  be  foond  in  Smith's  Diehonarg  of  Biogrt^f 
wHi  i^lfktiotti !  as  ezhaiuUTe  "Catalogae  laiionni,"  by 
WacMunanu,  ooem  In  vol.  Ix.  (1881)  of  the  new  edition  of 
H«no^  Aflof. AedUMidj*.  The  details  of  the  dlapntaiion 
with  Pyrrhtui  and  of  the  martyrdom  are  glTeo  Tsry  ftolly 
and  dearly  In  Hefd^i  Cm«.  jwefc.,  toL  ilL 

BIAXWELL^  Jahxs  Cuckk  (1831-1879),  was  ihxs 
last  representaUve  of  a  yoanger  branch  of  the  well- 
known  Soottish  fitmily  of  Cleik  of  Penicuik.  He  was 
ednoated  at  the  Edinburgh  Academy  (1840-47)  and 
the  uniTendty  of  Edinburgh  (1847-60).  Entering  at 
Cambridge  in  1850,  he  Bi>ent  a  term  or  two  in  Poter^ 
boose,  bat  afterwards  migrated  to  l^nnity.  He  took 
his  dogiee  in  1864  as  second  wrangler,  and  was  de- 
clared equal  friUi  the  senior  wrangler  of  his  year  in  the 
higher  ordeal  of  the  Smith's  prize  examination.  He 
held  Uie  ehair  of  natural  philosophy  in  Marisohal  Col- 
lege, Aberdeen,  &om  1866  till  uie  ftanon  of  die  two 
oweges  there  in  I860.  Fot  eight  yean  subseqaentb' 
he  Iwld  the  chur  of  phyncB  and  astronomy  in  King^ 
College,  London,  but  leaigfied  in  1868  and  r^ved  to 
his  estate  of  Gl^nlur  in  KiikcudlmghtBhire.  He  was 
summoned  from  his  sedusiim  in  1871  to  become  the 
first  holder  of  the  newtr-founded  pnrfesson^p  of  ex- 
perimental t^iysias  in  Oambridge;  and  it  was  under 
his  direction  that  the  plans  of  the  Gavendish  labora- 
tory were  prepared.  He  superintended  every  step  of 
the  pnwress  of  the  building  and  of  the  j)urefaase  oi  the 
Ter^TaluaUe  oolleoljon  of  apparatus  with  which  it  was 
equipped  at  the  expense  of  its  munificent  founder  the 
duke  of  Devonshire  (ehancdlor  of  the  uniyerri^,  and 
me  of  its  most  <Ustingaidied  alumni).  So  fkr  for  the 
outline  <tf  Haxwdl's  oanw,  as  regaras  date^  official 
.mcfc,  eta  The  lest  bd(»gs  almost  ezolnstTely  to 
msthematioal  ud  pbrsical  science.  For  more  than 
half  <^  his  Ivief  lire  he  held  a  prominent  ponUon  in 
the  T«iy  fixemost  rank  of  natural  philosopnos.  His 
eootribalwms  to  stnentifio  societies  begui  in  his  fif- 
teenth year,  when  Professor  J.  D.  Forbes  oommuni- 
oated  to  the  Royal  Society  of  EiUnburgh  a  short  paper 
of  his  on  a  mechanical  method  of  tracing  Cartesian 
OTab.  Li  his  eighteenth  year,  while  still  a  student  in 
Edinburgh,  he  oontributea  two  valuable  papers  to  the 
T^rojuactiont  o(the  same  sodety — one  of  which,  "  On 
the  Equilibrium  of  Elsstio  Solids,"  is  rema^lue,  not 
only  on  aooonnt  of  its  intrinrio  power  and  the  yonui  of 
ite  author,  bat  also  beoansein  it  he  laid  the  firandation 
of  one  (rf  tJM  most  mngnlar  discoveries  of  his  later  life, 
tiie  tempcnaiy  donUe  refinotion  produced  in  viscous 
li^ds  by  shmring  stress.  Lnmediately  after  takinx 
his  degree,  he  leu  to  the  Cambridge  Philosophiou 
Society  a  very  novd  memoir  On  the  TmntformtUion 
of  Svrfaeet  oy  Bending.  This  is  one  of  the  few 
por^  mathematical  papers  he  paUished,  and  it  ex- 
hibited at  once  to  experts  the  fall  genius  of  its  author. 
About  the  same  time  appeared  his  elaborate  memoir 
On  Faradcty't  Linea  of  Force,  in  whioh  he  gave  the 
first  indioaticKis  of  some  of  those  extraordinary  eleotri- 
«il  investigations  whidi  «"*m«nwfH  in  the  greatest 


work  of  his  life.  He  obtained  b  1859  the  Adams 
prize  in  Camlvidge  for  a  very  origmal  and  powerful 
essay  Onthe  StaSui^of  Satia-n'tStn^.  Fnanl855 
to  1872  he  puUished  at  intervals  a  senee  of  valu^le 
investigations  connected  with  tiie  JPav^tton  of  Color 
and  Color- BUndnaa.  For  the  earlier  of  these  he  re- 
ceived the  Rumford  medal  in  1860.  The  instruments 
whioh  he  devised  for  Uiese  investigations  were  simple 
and  oonvenient,  but  could  not  have  been  Uiought  of 
for  the  purpose  except  by  a  man  whose  knowledge  was 
oo^tensive-  wit^  his  innmuitr.  One  of  his  greatest 
investigations  bote  on  we  Svutie  Theory  of  Ckua. 
Originating  with  D.  Bernoulli,  this  thecoy  WM  ad- 
vanced b^  the  successive  labors  of  Hen^Mth,  Joule, 
and  putioulaily  of  Glanaius,  to  such  an  extent  as  to 
put  Its  genera]  aoooraoj'  bo^md  a  doubt  By  f&r  the 
greatest  developments  it  has  received  are  due  to  Max- 
well, part  of  whose  mathematical  work  has  recently 
been  still  forther  extended  in  some  direotions  by  BoU- 
mann.  In  this  field  Maxwell  appears  as  an  experi- 
menter (on  the  laws  of  gaseous  motion)  as  well  as  a 
mathematician.  His  two  latest  papers  deal  with  this 
branch  of  physics:  one  is  an  extension  and  simplifioa- 
taoa  (tf  some  of  Bolzmann's  diief  results,  the  other 
treats  of  the  kinetic  theory  as  applied  to  the  motion 
the  radiometer.  He  has  written  an  admiraUe  texb> 
book  of  the  Theory  (tfSeat,  which  has  alrrady  (1832) 
gone  through  severu  editions,  and  a  very  excellent 
elementary  treatise  on  Matter  ai%d  Motion.  Even  Uiis, 
like  his  other  and  larger  woriu,  is  ftdl  of  valuable  mat- 
ter, worthy  of  the  most  attentive  perusal  not  of  sto- 
dents  alone  but  of  the  very  foremost  scientifio  men. 

But  thegreat  work  of  his  life  was  devoted  to  eleo- 
tridty.  _  He  besan  by  reading  with  the  most  pitKfonnd 
admiration  and  attention  the  whole  of  Faraday's 
extraordinary  self-revelations,  and  prooeeded  to  trus- 
late  tJie  idMS  of  that  master  into  the  snocnnofc  and 
expressive  notaticm  of  tlie  mathematiciaM.  A  oon- 
BidcTable  part  of  this  tiansli^iott  was  aoeomplished  dur- 
ing his  career  as  aa  undenradnate  in  Cambridge. 
The  writer  had  die  opportumty  of  perudng  the  Ms. 
on  Faradmft  lAnet  qf  Ihree.  in  a  lonn  littie  i^erent 
from  the  finid  one,  a  ^ear  before  MaxweD  took  his 
dewree.  His  great  object,  as  it  was  also  the  great 
olgeot  of  Fataduty,  was  to  overturn  the  idea  of  action 
at  a  distance.  The  splendid  researches  of  Poisson  and 
Gauss  had  shown  bow  to  reduce  all  the  phenomena 
of  statical  electridty  to  mere  attractions  and  repul- 
nons  exerted  at  a  distance  by  Mrtides  of  an  impon- 
derable on  one  another.  Sir  W.  Thomson  had,  in 
1846,  shown  that  a  totally  different  assumption,  based 
upon  odier  analogies,  led  (by  its  own  speoial  m^he- 
matioal  methods)  to  precise^  the  same  resntts.  He 
treated  the  resultant  electnc  force  at  any  point  as 
analogous  to  the  JSwb  tff  heat  from  souroes  distributed 
in  the  same  manner  as  the  sapiMsed  electrio  partides. 
This  paper  of  Thomson's,  whose  ideas  Msxwell  tSber- 
wards  developed  in  an  extraordinary  manner,  seems  to 
have  given  the  first  hint  that  there  are  at  least  two 
perfectly  distinct  methods  of  arriving  at  the  known 
formulte  of  statical  eleotridty.  The  step  to  magnetio 
phenomena  was  oomparatively  umple ;  but  it  was 
otherwise  as  regards  electro-ma^etio  phenomena, 
where  current  eleotrioiu  is  essentiaUy  involved.  An 
exceedingly  iiweiiionB)  bat  highly  artifidal,  theory  had 
been  densed  m  WebCT,  whicu  was  finrnd  eapaue  of 
exphuoing  all  tbe  phenomena  investigated  by  Amptee, 
as  well  as  the  induction  currents  of  faraday.  But  this 
vras  based  upon  the  assumpticm  of  a  distanoe-aotion 
between  electrio  particles,  whose  intenat^  depended  on 
tjidr  relative  motion  as  well  aa  on  tneir  position. 
This  was,  of  course,  even  more  repugnant  to  Max- 
well's mind  than  the  statical  distance-action  developed 
Poisson.  The  first  paper  of  Maxwell' s  in  which 
an  attempt  at  an  admissable  phydcal  theory  of  electro- 
magnetism  was  made  was  communicated  to  the  Royal 
Society  in  1867.  But  the  Uieory,  in  a  fhlly  developed 
finrn,  first  appeared  in  his  great  tnatise  on  Ehetncdit 
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€md  Maqnetitm  (1873).  This  work,  already  in  a  sec- 
ond edition,  is  one  of  the  most  splendid  monuments 
ever  raised  ^xy  the  senius  of  a  nngle  indiTidnal. 
ATM^ig  himself  of  the  admirable  Keneralized  oo-or^ 
dinate  system  of  La^prange,  MaxwelT  has  shown  how 
to  reduce  all  eleotno  and  magnetic  phenomena  to 
■treoMS  and  motions  of  a  mataial  medium,  and,  as 
one  preUminai;,  bnt  exoeuiTely  seveie,  test  of  the 
troth  of  his  theory,  has  shown  Uiat  (if  the  electro- 
magnetic medium  be  that  which  is  required  for  the 
explanation  of  the  phenomena  of  Ught)  the  vdotnty 
of  light  in  vaoao  should  be  nomencally  the  same  as 
the  ratio  of  the  deotromagnetio  and  eleotrostatio  units. 
We  do  not  as  yet  certainly  know  either  of  these  quanti- 
ties Te^  exaody,  butUie  means  of  the  best  detenninft- 
tions  of  each  separately  agree  with  one  another  more 
dosely  than  do  the  various  values  of  either.  There 
seems  to  be  no  longer  any  possibility  of  doubt  that 
Maxwell  has  taken  the  first  arand  step  towards  the 
disoova;  of  the  tme  natare  tn  electriod  phenomena. 
MaA  be  dme  nothing  but  this,  his  &me  would  have 
beoi  Mcured  for  all  time.  But,  striking  as  it  is,  this 
finins  only  one  smaO  part  of  the  -  contents  of  his  truly 
marvellous  work. 

One  of  his  last  great  contributions  to  science  was 
his  editing  (with  copions  original  notes)  the  Eleetrieal 
ReaeareKcB  <^  the  JSon.  Henry  Cavmdak,  which  had 
been  altogether  nnappredatea  by  the  witlings  to  whom 
tlicorhad  previously  been  confided.  It  now  appears  that 
Oavendisn,  .ah«ady  famons  by  many  other  reeearohee 
(such  as  the  mean  density  of  the  earth,  the  oomposi- 
tion  of  water,  eta),  must  be  looked  on  as,  in  his  day, 
a  man  of  Maxwell  s  own  stamp  as  a  thetnist,  and  an 
experiments  of  tli«'ve^  first  rank. 

This  euOTolopaodia  has  beenJ  in  its  sdentifio  aspects, 
neatly  indebted  to  Clerk  MaxwelL  The  articles 
AroH,  AxcBAonoN,  OAmLABirr,  DimiaioN, 
BiBXB,  eta^  were  intended  ss  parts  merely  of  one 
oomPTenensive  system,  in  whioh  a  general  r^snmfi  of 
all  that  is  known  of  the  pro^rties  of  matter  should 
be  given  in  simple  vet  proround  completeness.  The 
reader  of  these  articles  cannot  but  feel  how  mudi  has 
been  lost  when  diis  splendid  series  cannot  be  completed 
by  its  initiator. 

In  private  life  Clerk  Maxwell  was  one  of  the  most 
lovable  of  men,  a  onoere  and  unostentatious  Ohristian. 
Though  perfectly  ftee  from  any  traoe  oS  envy  or  iU- 
willi  be  yet  showed  on  fit  oocauon  faJs  contempt  for 
that  pseodo-scienoe  which  seeks  for  the  applause  of 
the  ignwant  1^  professing  to  reduce  the  whole  system 
of  t&  universe  to  a  fottoitous  sequence  of  nnoaosed 
events. 

Hb  collected  works  will  shortly  be  issued  from  the 
Htt  press ;  and  an  extended  Uography,  by  his  former 
sehooUfellow  and  lifelong  friend,  ^oiessor  Campbell, 
hasjustbeen  published  11882).  (p.  a.  t.) 

ALAXW£IdU  SiE  William  SnBLiNa-,  Babt 
(lSlfr^l878),  man  of  letters,  the  only  son  of  Mr. 
Arobibald  Stirling  of  Eeir.  Pertbdure,  and  of  £lua> 
betb,  second  dauxbter  of  Sir  John  Mjuwell,  seventh 
baronet  of  Pollok,  Renfrewshire,  was  bom  at  Ken- 
mure,  near  Glasgow,  in  1818.  William  Stiriing  was 
edueaied  at  Trinity  College,  Cambridge,  where  be  grad- 
uated in  1839,  and  afterwards  he  spent  some  years  on 
the  Continent  chiefly  in  France  and  Spain.  Having 
Bttcoeeded  his  &ther  as  proprietor  of  Keir  in  1846 
{when  be  was  made  vice-lieutenaut  of  Perdisbire),  he 
m  1852  entered  paiiiament  as  member  for  that  county : 
and  he  was  several  times  re-elected.  On  the  dei^  of 
bis  unde  in  1865  he  succeeded  to  the  baronetcy  and 
estates  of  PoUok,  in  respect  of  whioh  he  assumed  the 
additional  name  <tf  MsxwelL  In  the  same  year  he 
became  depu^-lieotenaat  dl  Lanaricshiie,  and  a  like 
office  was  oonrarred  on  him  in  Benfiewsbire  in  1870. 
The  services  which  his  talent,  energy,  and  wealth 
enabled  him  to  render  to  literature  were  recognized  in 
a  great  variety  of  wws  numerous  universities;  in 
1863  be  was  cboiea  lord  teotor  of  St.  Apdnvs,  in 


1871  the  same  honor  was  conferred  by  Edinburgh,  and 
in  1875  he  became  chancellor  of  Ohugow.  In  the  tiA- 
lowing  year  be  was  created  a  Knight  of  the  Thistle, 
beinf[  the  only  commoner  of  tbe  order.  He  died  at 
Venice  on  January  15,  1878. 

Sir  W.  Stirllng-Uaxwell'i  works,  which  an  Invarlab^ 
charaoterised  by  thoroogfaneii  of  woriEsuuuhip  aad  nSnS' 
meat  of  Utenry  taate,  were  in  some  omh  ImosA  tat  pri- 
vate otrcnlatlon  ooly,  and  almost  all  of  them  aie  now 
ezceedii^Iy  rare.  They  include  an  early  volnme  of  veiM 
[SongtofthB  Sol$  Land,  1847),  and  several  volnme*  eon- 
taining  cootly  reprodnctions  of  old  engravings,  along  with 
valnaUe  explanatory  matter.  His  best-known  pubUea- 
tlonMmn  Awnait  of  tluArtitU  of  ^am  (IdiS;  Sd  ed:,  1853), 
2^  Cloitter  XAft  of  Chariet  V.  (1868:  3d  ed.,  1SS8),  and 
r^IoMiMsamlftw  rorfc«  (18S6).  Alifeo^/^JM«e/^w(ri>, 
from  Ills  poBthamons  papen,  Is  now  (188S)  in  the  pran. 

MAY,  the  fifth  month  of  our  modem  year,  was  the 
third  of  the  old  Roman  calendar.  The  name  is  oi 
doubtful  origin.  Ovid  {Faati,  v.  483-90)  suggests  the 
three  derivations  of  ma^tas,  m<yoret  (the  pairet  of 
the  old  Roman  city),  and  Maioj  the  motber  of  Mer- 
cury, to  whom  the  Romans  wen  aecuatomed  to  sacri- 
fice on  the  first  day  of  the  month.  It  was  oonndered 
unludcy  among  the  Romans  to  oontract  marriages  dur- 
ing this  month,  on  account  of  the  celebration  of  the 
Lemuria, — a  suprastition  of  whidi  traoesara  still  to  be 
found  amon^  ourselres.  In  the  Roman  GathoBo 
Church  Mi^  IS  known  as  "  the  month  of  Mary." 

May-day  IS  the  name  given  to  Ute  first  day  <^  the 
month  in  England,  when,  according  to  ancient  custom, 
all  ranks  of  the  people  rose  at  early  dawn  and  went  out 
"  »-Maying  "  to  welcome  the  advent  of  spring;.  The 
oostoms  of  the  day  chiefly  took  their  rise  with  the 
Romans.  In  Uie  louthem  ooanties  of  EngUnd  th^ 
diflfer  materially  from  those  of  the  nOTtbem  and  west* 
em.  That  of  gathering  branchee  of  tvees  and  flowoa, 
to  dedc  the  person,  is  still  observed  in  many  places. 

The  M»r-pole  was  once  general  througnout  the 
country,  j^e  assemblage  of  the  ^ple,  sandioned  by 
the  presence  of  the  priests,  maroUng  on  May  morning 
in  prooesdon  to  some  neighboriii|[  WQod,  returned  in 
triumph  with  the  pole,  round  which  were  suspended 
fiowets,  boughs,  and  other  tokens  of  the  spring  season. 
On  one  of  these  festive  occasions,  Henry  VlIL  assem- 
bled hia  court  at  Shooter's  Hill :  and  Quera  Kliiiabeth 
also  used  to  keep  "  Mi^  Oanus  at  Gieenwiob.  Tb» 
May-pole,  once  fixed,  often  ronained  imtil  nearly  the 
end  of  the  year:  and  there  were  some  spemally  made 
of  dnrable  wood,  which  remained  for  many  years,  aad 
were  from  time  to  time  resorted  to  at  other  seasMis 
festivity.  The  last  May-pole  erected  in  Londw,  100 
feet  in  neight,  was  on  the  spot  where  the  dinrdi  in 
the  Strana  now  stands,  near  Somerset  House.  Being 
taken  down  in  1717-18  it  was  conveyed  to  Wanstesid 
Park  in  Essex,  where  it  was  fiked  as  part  of  the  sup- 
port of  a  Urge  telescope  set  up  by.  Sir  Isaao  Newtoik 
The  M^  Lady,  Manikin,  Jack  in  the  Qreen,  and 
Morris  ]JanGing  are  mer^  variations  in  the  mode  ot 
representing  goddees  Flora.  The  chimney  sweep- 
ers, who  are  now  the  principal  performns,  are  probaov 
more  interested  than  any  other  class  in  M^  spotta. 
For,  as  the  commencement  of  summer  deprives  tbraa 
in  a  considerable  degree  <tf  their  buoness  ocoapatioB, 
they  naturally  seek  to  avail  themadves  of  the  omtom- 
aiyliberaUty  of  festive  meetings. 

The  other  prindpal  fixed  days  observed  and  noted  in 
the  month  are  May  9,  Half-Quarter^Day,  and  Mm  16, 
Whitsunday  term, — not  to  be  confonnaed  WUt 
Sunday,  which  is  a  movable  feast. 

MAYA.   See  Mexico. 

MAYBOLE,  a  buigb  of  barony  and  market-town 
of  Scotland,  in  ^  oonnty  of  Ayr,  9  miha  aoatb  of 
Ayr  on  the  railway  to  Straoner,  is  bmU  on  the  ftoe  of 
a  hill  gently  sloinng  to  the  south.  The  obaraotraislie 
features  of  the  place  are  the  old  familv  mansions  in  the 
mun  street,  the  castle  of  the  earis  of  Cassilis,  and  the 
old  chuK^  ruins  with  the  CassiUs  burial-i^aoe.  It  has 
leoently  increased  oonoderably  in  naot  m  it  is  no« 
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boi^  with  variottB  maniifiMtiiiing  indnsbja  in  uiifition 
to  its  staple  trade  of  shoemuiDg.  The  population 
was  3797  m  1871  and  4474  in  1881.  New  waterworks 
to  supply  60,000  gallons  daily  were  commenced  in  1 882 ; 
the  Bite  of  the  leaerrcnr,  about  3  miles  southeast  of  Uie 
town,  is  almoet  that  of  the  remarkable  Loohspouts 
orannog  (see  Jyr  and  Wigton  Arch,  and  Hitt,  Col- 
isefumt,  ToL  iii. :  and  Monro,  Jncimt  SeoUiih  Lake 
IhodUngi,  1882). 

A  oharier  was  granted  to  th«  town  bj  Duncan  in  1193; 
ind  the  choroh  ma  bestowed  in  1216  on  the  Ciateiclan 
nonnery  at  Korth  Berwick.  In  1516  Haybole  beoame  a 
bviyh  <Hr  regality,  and  In  1639  the  seat  of  tiie  head  ooorts 
of  Cmrrick ;  bat  uie  independence  of  its  local  government 
mtt  long  contested  by  the  inperioTs,  the  earli  of  Cbnilii. 
Cotton  wearing  wu  introdooed  in  the  18th  oentnry. 

Bee  J.  Pateiaon,  .Bwfwy  of  Afr  md  Wigtim,  toL  li.,  1884. 

MATENGE.   See  Mainz. 

MAYENNE,  a  department  of  northwestern  France, 
three-fouiths  <^  which  formerly  belonged  to  Lower 
Maine  and  the  remunder  to  Anjon,  lies  between  47** 
46'  10"  and  48*  34'  30"  N.  lat  and  0"  2'  B.  and  1" 
14'  W.  long.,  and  is  bounded  on  the  N.  by  M&nohe 
and  Onto,  <hi  the  by  SarUi^  on  the  8.  hy  Mune-«i* 
Loire,  anid  on  the  W.  by  Illfr^yilaine,  hftring  a 
m^yimnm  length  from  north  to  south  of  51  miles,  a 
farudth  of  39  miles,  and  an  area  of  1996  square  miles. 
Its  aDOUttt  geolofi^csl  formations  connect  it  with 
Brittany.  T&  ma&ae  is  agreeably  ondnUted;  for- 
ests are  numerous,  and  ^e  beauty  of  the  cultivated 
portions  is  enhaiused  1:^  the  hedgerows  and  ]mm  of 
tnes  which  the  &rms  are  divided.  The  highest 
point  <u  the  department,  and  indeed  of  the  whole 
northwest  of  Frtuice^  is  the  Mont  dea  Avaloira  (1368 
feet).  Hydrograpbically  Mayenne  belones  to  the 
basms  of  the  Loire,  the  Vilaine,  and  the  Silnne;  the 
fint-mmtioned  has  the  larmr  part  of  the  entire  area. 
The  pnndpsl  Mieam  is  the  Ui^eone,  which  passes 
snocestdvely  fhnn  ncnrth  to  south  dirongh  the  three 
moet  important  towns— M^enne,  Laval,  and  CMteaa- 
Oontier ;  by  means  of  w^irs  and  sluices  it  is  navigable 
below  Mayenne,  but  steamers  do  not  ascend  past 
Ghftteau-Cfotttier.  Thechief  affluents  are  the  Jouanne 
on  the  left,  and  on  the  right  ^e  Colmont,  the  Em^ 
and  the  Oudon.  A  small  area  in  the  east  of  the  de- 
partment drains  by  the  Erve  into  the  Sarthe;  the 
Vihune  rises  in  the  west,  and  in  the  northwest  the 
Sfilune  flows  into  the  English  Channel.  The  climate 
of  Mayenne,  which  is  tliat  of  the  Sequanian  region,  is 
gokttaily  heelthy  except  in  the  neighborhood  of  the 
numerous  marshes.  The  temperature  is  lower  and  the 
moisture  of  the  atmosphere  jgresier  than  in  the  neigh- 
boring departmrats ;  the  raudall  is  above  the  STorage 
forFnoce. 

Of  the  entire  area  two-thtids  are  atmble,  and  a  twentieth 
Is  under  woAd.  A  large  number  of  homed  cattle  are 
reared  (96,000  oxen,  180,000  cmn),  and  in  no  other  French 
department  are  m  many  honei  (92,600)  found  witUn  the 
nmearea;  the  breed,  thatof  CnHni,is&medforltBjtrength. 
Craon  has  alio  given  its  name  to  Oie  most  priied  breed  of 

SIS  in  western  France.  Ttun  are  83,000  piga  in  the 
partment,  80,000  shee^  uid  6000  goate.   Mi^nne  pro- 
daeee  exoellent  batter,  ponltry,  and  game,  and  a  large 

nitity  of  honey.  The  caltivstion  of  the  vine  la  veir- 
ted,  and  the  most  common  beverage  is  cider,  of  whi<^ 
nearly  9|000,000  gallons  are  annually  made.  Agricaltnre 
is  In  a  flooriihing  condition;  in  187&  wen  prodaced  up- 
wards of  31  million  bushels  of  wheat,  {  million  of  meslin, 
nearly  an  equal  amount  of  rye,  li  million  of  barley,  2 
mllliOQ  of  oats,  and  nearly  3  million  bushels  of  potatoes, 
besides  a  large  quantity  of  flax  and  hemp.  The  timber 
crown  is  ehiedy  beech,  oak,  bireh,  elm,  and  ohestnnt.  The 
apartment  prodnoes  a  little  Iroa-ore  and  manguese;  It  Is 
rich  In  anthracite  and  omI,  of  which,  however,  the  annual 
production  has  recently  decreased  from  80,000  tons  to  60,000. 
llarble  and  granite,  limestone,  slate,  uid  porphyry  are 
quarried;  the  last-named  material  is  capable  of  a  fine 
p^ish,  and  Is  also  nsed  tor  paving  the  streets  of  Paris. 
Then  are  several  chalybeate  swings.  The  industries  in- 
ehide  Ison  sad  bcaas  faauding,  brick  uid  tile  making, 
ktwwiaib  tba  TOsnnhntBie  oC  oandles^  eottmi,  Unaa,  and 


woollen  thread,  and  the  ^udnetlon  of  various  textile 
fftbrios  (tiiat  of  ticking  being  the  specialty  of  the  depart- 
ment), agricultural  Implement  making,  wood  and  maiblo 
sawing,  tanning,  djving,  and  the  Uke.  The  m^nlation  In 
18S1  was  3i8,in.  The  amndlaamaatB  an  tboaeof  Laval, 
Chftteaii-aontlar,  and  Uayeoiw 

Matennk,  capital  of  an  arrondissement  in  the 
above  department  of  France,  is  an  old  feudal  town 
irregularly  built  on  two  hillocks  which  overlook  the 
river  Mayenne,  at  the  point  where  the  railway  Scam 
Caen  to  Laval  is  joined  \n  that  Scorn  Fougeree  to 
Alenfon.  The  old  castle  stul  has  towards  the  river 
five  towers,  one  of  whi)^  has  retaued  its  conical  roof; 
the  vaulted  chambers  and  chanel  are  ornamented  in 
the  style  of  Uie  13th  oentunr :  the  building  is  now  used 
as  a  prison.  The  ohurch  of  Notre  Dame,  datiDg  partly 
from  the  1 2th  century,  is  the  only  other  building  of  any 
special  interest  In  the  Place  de  Cheverus  is  a  statue, 
by  David  of  Angers,  to  the  cudinal  of  that  name,  who 
was  bom  in  Mayenne.  The  chirf  industry  of  the 
place  is  the  doth  manufacture,  which  occupies  8000 
persons  in  the  town  and  nnghborhood.  Hie  popula- 
tion in  1876  was  10,098. 

Kayenne  had  its  ori^  In  the  castle  built  here  by  Jnhel, 
thescmof  Oeoflh^of  lWne,in  the  beginning  of  uiellth 
centnry.  It  wis  besieged  by  William  the  Conqueror,  and 
afterwards  by  the  earl  of  Salisbury ;  and  the  possession  of 
it  was  dinuted  by  the  fioyalists  and  Iiei^en,  as  also  by 
the  BepubUcans  and  the  Vendeans. 

MAYER,  JoBAMN  Tobias  (1723-1762),  one  of  the 

Seatest  of  last  century's  astronomers,  was  bom  at 
arbach  in  Wtirtembei^,  February  17,  1723.  He 
was  brought  up  at  Esshugen  in  comparatively  poor 
drcumstances,  and  as  a  mathematiaatt  was  mainly 
self-tau|;ht  He  hsd  already  published  seyeral  origimu 
geometnoal  tnots  when,  in  1746,  he  entered  Homum's 
oartographio  establishment  ai  Nuremberg.  Here  he 
introduoed  many  improvements  m  map-making,  and 
gained  a  scientific  reputation  which  led  (in  17S1 )  to  hii 
election  to  the  chair  of  economy  and  mathematios  in 
the  aniTcrsi^  of  OSttingen.  In  1754  he  became  super* 
intendent  of  the  observatory,  where  he  labored 
^eat  seal  and  success  till  his  oeath,  Felvuazy  20, 1762, 
His  first  important  astronomical  work  was  a  careful  in- 
vestigation of  the  hbnition  of  the  moon  [Konmograph- 
itehe  IfatArichten,  Nuremberg,  1750.)  the  elements  <^ 
which  and  the  pottUon  of  the  moon  s  axis  of  rotation 
he  determined  with  mncb  greater  aoooraciy  than  had 

{>reTioudv  been  done.  £Gs  ^reat  fiune  rests  on  Us 
unar  tables,  which  were  pnUished  in  1753  along  with 
new  mhn  tables,  and  tnnsmitted  to  England  in  1755. 
These  tables^  which  were  compared  by  Bradley  with 
the  Greenwich  observations,  and  found  to  be  suffi- 
denUy  accurate  to  determine  Uie  longitude  at  sea  to 
within  half  a  degree,  solved  the  problem  of  pnu^oally 
determining  longitnae  anywhere  on  the  earth  s  sur&oe. 
An  improved  set  was  afterwards  published  in  London 
(1770),  as  also  the  tbeoiy  {Thama  Lunoe  jiuBta  ^/t- 
tema  Netotonianum,  1767)  upon  which  the  tables  are 
based.  The^  were  sent  to  England  b/  his  fridow,  who 
in  oonmderation  received  from  the  British  Qovetnment 
a  grut  of  £3000.  Appended  to  the  Iiondon  editicn 
of  solar  and  lunar  tables  are  two  short  tracts,— the 
one  on  determining  lon^tnde  by  lunar  distances, 
together  with  a  descripUon  of  the  repeating  drcle . 
(invented  by  Mayer  in  1760),  the  otiioc  on  a  formula 
for  atmoBpherio  refirootaon,  wmoh  applies  a  remarkoMy 
aocniate  ooneotion  for  tampentue. 

Usyer  left  behind  him  a  considerable  quantity  of  mann* 
script,  part  of  which  was  collected  by  Llchtcmberg  uid 

f abliiUied  in  one  volume  (Opera  Inedita,  Oottingan,  1775.) 
t  contains,  amongst  other  papers,  an  easy  and  aocnrate 
me^od  for  oalculating  eclipses;  an  ess^  on  color,  in 
Which  three  primary  cuois  an  recognised:  aeatalogueof 
nine  hnndred  and  ninety-eight '  sodlacal  stars ;  and  a 
memoir,  the  earliest  of  any  real  value,  on  the  proper 
motion  of  fixed  stars,  which  was  originally  oonusunic^ed 
to  the  Gottingen  Boyal  Sodety  In  1700.  The  other  port 
gtill  mnains  u  maanactlpt,  and  inelodfls  papers  m  ainu^ 
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■pherio  Tefi«oti<m  (dated  1776)*  on  the  motion  of  Man 
as  affected  by  tite  pertarbatioiu  of  Jupiter  and  the  Earth 
(1756),  acd  on  terreetrial  magnetinn  (1760  and  ITS!).  In 
theee  last  Mayer  seeks  to  explain  the  magilbtie  action 
of  the  earth  by  a  simple  hypothesis.  He  sappoaes  a  small 
bar-magnet  to  be  plaoed  with  its  cestoe  at  the  earth's 
eentre,  and  calcnlatea  tiie  position  of  eqailibriom  of  a 
aeeond  small  magnet  at  any  given  point  on  the  earth's 
flirfiM>e,  assuming  the  law  of  magnetic  attraction  and 
imnUon  to  be  that  of  the  inverse  sqnare.  ThoBgh  the 
wnei  of  tJie  declination  and  dip  calculated  acc<ading 
to  this  theory  do  cot  agree  with  the  observed  valaes, 
Mayer  must  be  credited  with  the  first  really  definite 
attempt  to  establiBh  a  mathematical  theory  of  magnetio 
action,  and  as  the  lliti  who  gave  any  experimeatal  evi- 
duioelnfiiTorof  the  Invane  nnan  of  the  distance  as  the 
lawoffiwee.  See  Hanateen'i  JbgnMnMudat  Erii. 

MATEB,  Juxjus  Kobzbt  (1814-1878),  was  bom 
at  Heilbronn,  Not.  25,  1814,  studied  mfididne  at 
TiilHiigea,  Hunioh,  and  Paiia,  and,  after  a  journey  to 
Jarra  in  1840  as  surgeon  of  a  vvteh  TesBel,  obtained  a 
medical  post  in  his  native  town.  He  claims  xecoKnition 
as  an  inaepandent  a  priori  pro  pounder  of  t^ie  First 
Law  of  ThermodvnamioBj  bat  more  especiallv  aa 
having  early  and  ably  applied  that  law  to  tJae  explanti- 
tion  of  many  remarkaofe  phenomena,  both  oosmical 
and  terrestmL  His  first  uttle  paper  on  Uie  subieot, 
*' Bemerkungen  iiber  die  Krftfte  der  unbelebten 
Natur,"  appeared  in  1842  in  Liebi^'a  AnncUen^  five 
years  snbseqaent  to  the  repnUication,  in  the  same 
journal,  of  an  extract  from  the  great  memoir  of  Momt 
Wv.).  Mayer's  statements  as  to  the  "indestnicti- 
mlity  force"  (as  he  calls  it)  were  based  almost 
entirely  npon  scholasUo  dicta,  such  as  causa  oequat 
fffeetum^  etc  The  mun  experimental  fact  which  he 
addnoes  in  rapport  of  his  reasoning  as  to  the  converti- 
bility of  work  and  heat  is  a  mere  repetition,  in  a  veiy 
inadequate  form,  of  a  curious  experiment  made  by 
Dr.  Reade  of  Coric,  who  found  {NichoU&n't  Jounwu^ 
XX.,  1808,  p.  113)  that  water  was  sensibly  heated  after 
being  violently  shaken  in  a  phlaL  But  Dr.  Reade 
states  expliduy  the  precautions  he  had  taken  to  pro- 
test Uie  phial  and  its  contents  from  heatinff  1^  the 
hand  of  the  operator,— ait  impcartant  detail  whidi 
u  unnoticed  by  Mayer. 

It  has  been  repeatedly  claimed  for  Mayer  that  he  caloa* 
lated  the  value  of  this  dynamical  equivalent  of  heat, 
Indirectly  no  donbt,  but  in  a  manner  altogether  free  from 
error,  and  with  a  remit  according  almost  exactly  with 
that  obtained  by  Jonle  after  years  of  patient  labor  In 
direct  experimenting.  Mayer  assumed  that  the  heat 
developed  by  oorapreadon  of  air  ii  the  equivalent  of  the 
work  nukt  in  the  oomioeesion.  If  we  Imd  independent 
proof  of  this  the  result  wonld  ondonbtedly  follow.^  And  it 
has  been  urged  that  the  man  who,  by  a  single  burst  of 
genius,  reached  at  once  the  goal  which  others  had  been 
painfully  seeking,  merits  an  amonntof  Cuuecommeosnrato 
wftii  that  due  to  disoovereiB  like  Newton  and  Galileo. 
This  claim  on  Mayer'a  behalf  was  first  shown  to  be  baseless 
W  Thomson  aud  Tait  ("Energy,"  Good  TTordf,  1862). 
Thit  article  ^ve  rise  to  a  long  bat  lively  discnssion.  A 
calm  and  Judicial  annihilation  of  the  claim  la  to  be  fbnnd  in 
a  brief  article  ^sf  Stokes,  Proe.  Bog.  8oc,  1871,  p.  64.  Bee 
also  Maxwell's  Theorjf  of  Seat,  chap.  zlil.  Ibyer  entirely 
ignored  the  grand  randamental  jninoiple  laid  down 
Sadi  Camot,  a  principle  which  has  done  even  more  for 
physics  than  has  the  conservation  of  energy  itself,  via., 
that  nothing  can  be  concluded  as  to  the  relation  between 
heat  and  work  from  an  experiment  in  which  the  working 
■nbetance  is  left  at  the  end  of  an  operation  in  a  different 
physical  state  from  that  in  which  it  was  at  the  commence- 
ment. Mayer  has  also  been  styled  the  discoverer  of  the 
£Mt  that  heat  cooaiata  in  (the  energy  of)  motion,  a  matter 
■ettied  at  the  very  end  ot  the  18th  century  by  Bomford 
and  Davy.  In  the  teeth  of  this  statement  we  have  Mayer's 
owe  words,  "We  might  much  rather  assome  the  contrary, 
—that  in  order  to  become  heat,  motion  most  oease  to  be 
motion." 

Mayer's  real  merit  consists  in  ^e  fact  that,  having  fbr 
himself  made  out,  on  inadeqtiato  and  even  questionable 

1  BCfuln,  three  rears  before,  had  sssnmed  that  the  work  dons 
IjT  steam  or  any  Mher  expandim  snbstanoe  Is  the  equivalent  of 
Ifieheatwhlch  dlBappeanduringtheeqNurion.  Atfmllarldea, 
hot  more  aecnratev  opi 
above  lateied  to. 


'  sgjttissadiM.  to  be  ftnuid  In  Kohr^  p^ver, 


grounds,  the  eoaservadon  of  energy,  and  having  obtalaeA 
(though  by  inaoeoiato  reaaonlng)  a  numerical  result  aonees 
so  &r  as  his  data  permitted,  he  allied  the  prindide  wUh 
great  power  and  insight  to  the  enlanation  of  nnmetow 
phyBic^  phemmiena.  His  papers,  wiiich  have  been  repub- 
lished in  a  single  volume  with  the  title  Die  Jfwfcuif  der 
Warma  (Sd  ed.,  Stuttgart,  1874),  are  (rf  extremely  unequal 
merit.  But  some,  especially  those  on  OeUttiai  Djpumc* 
and  OrgoMic  Jfotioa,  are  admirable  examples  of  what  really 
valoabfe  work  may  be  eflbcted  by  a  man  of  high  intef- 
leotoal  poweis,  In  ^to  of  ImpHftot  inform atTon  and 
defective  logio. 

Different,  and,  it  wonld  appear,  exaggerated,  estimates 
of  Mayer  are  given  in  Dr.  lyndall's  pM>ers  In  the  itaL 
Jfog.,  1863-64  (whose  avowed  ohJeot  was  ''to  raise  a  nohla 
and  saffarlug  man  to  the  position  which  his  labors  entitled 
him  to  oeoopy"),  and  In  the  extraordinary  treatise  by 
Duhring,  Robert  Maper,  der  OotfM  det  nemadmim  Jakrhim- 
dorti,  Chenmiti,  1880.  Some  of  the  simpler  Acts  of  the  eaaa 
are  summarised  by  Tait  in  the  FhiL  Mcg^  1864,  ii.  p.  289. 

UArHEM  (Made),  an  old  term  of  the  law  signify- 
ing an  assaolt  wherel^  the  iinured  peraon.b  deprived 
of  a  member  proper  for  his  defence  in  fight,  &  jr.,  an 
arm,  a  leg,  a  fore  tooth,  etc.  The  loss  of  an  ear,  jaw 
tooth,  etc,  was  not  mayhenu  The  most  ancient  pun- 
ishment  in  English  law  was  retaliadve — membrumpro 
membro,  hat  ultimatdy  at  common  law  fine  and  im- 
prisonment Various  statutes  were  passed  aimed  at 
Uie  offBDce  of  maiming  and  di^goiing,  which  ia  now 
dealt  with  hy  section  18  of  24  &  25  Vict  c  lOa 
M^hera  may  also  be  the  ground  of  a  dvil  action, 
whuh  had  its  peooliarit^  that  the  court  on  nght  the 
wound  might  increase  Uie  damages  awarded  by  the 

^ii^AYKOP,  a  town  of  the  Caucasus,  Rusaa,  in  the 
movinoe  of  Kubaa,  on  the  Byelaya,  a  tributary  of  the 
Kuban,  93  miles  to  the  southeast  of  Yekatcxinodar, 
the  capital  of  the  province.  Formerly  it  was  merely  » 
fortified  "stanitea"  (village  of  OMSacks)  and  the 
centre  for  milita^  opei&tions  against  western  Caucasoa. 
But,  owing  to  its  pontion  in  a  very  fertile  oonntxy 
where  settTers  from  Russia  found  plenty  of  rich  sou 
which  bad  been  abuidoned  b^  the  nativM,  H^kop  hat 
become  a  waahl^  town,  and  its  population  has  x^^dlr 
inoreased  to  21,5S0l  Most  of  tb«m  an  atiU  i^pool- 
turists,  but  others  azo  enmied  in  ft  brisk  tande  la  the 
prodnoe  obtained  from  the  bzgs  and  wvalthy  itanilsas 
of  the  surrounding  districts 

MAYNOOTH,  a  village  in  the  county  of  Kildare. 
province  of  Leinster,  Ireland,  is  situated  on  the  Boyal 
Canal  and  on  the  Midland  Great  Western  Railway,  1ft 
miles  northwest  of  Dublin.  The  Royal  Catholic  Col- 
lege of  Maynooth,  instituted  by  the  Insh  pariiament  in 
1765,  is  the  chief  seminaiy  for  the  education  of  the 
Roman  Catholic  clergy  of  Ir^and.  It  was  sanported 
h^  a  oariiamentary  grant  of  £26,000  a  year,  whudi  at 
the  duestablishment  of  the  Irish  dkudi  in  1869  wis 
onnmated  by  the  payment  of  a  caintal  sum  fonrteea 
times  its  amount  The  building  is  a  fine  Qothki 
structure  by  Pugin,  erected  by  a  parliamentary  gnat 
obtained  in  1846.  -  Near  the  college  stand  the  ruins  of 
Maynooth  Castle,  built  in  1426,  and  foimeriy  the  ns- 
denoe  of  the  Eltxgerald  family.  It  was  beaded  in 
the  reign  of  Heniy  VlIL,  in  that  of  Edward  VL,  and 
during  the  Cromwellian  wars,  when  it  was  demolished. 
The  beautifd  mansion  (tf  the  dokeof  LedDstvisaboiik 
a  mile  from  the  town. 

MAYO,  a  maritime  county  on  the  west  coast  of 
Ireland,  province  of  Connaught,  is  bounded  N.  and  W. 
by  the  Atlantic  Ocean,  N.E.  by  Sligo,  E.  1^  Roscom- 
mon, S.E.  and  S.  by  Galway.  Its  greatest  length 
from  north  to  south  is  about  75  miks,  and  its  naateat 
breadth  about  65  miles.  The  total  area  is  1,818,129 
acres,  or  2000  square  miles. 

About  two-thirds  of  the  bonndaxyof  Haro  is  formed 
bv  sea.  and  the  coast  is  very  much  indentad,  and 
abounds  in  picturesque  scenery.  The  prinapal  inlets 
are  Killary  Harbor  between  Mayo  and  Qalway :  (Hew 
Bay,  in  which  are  the  harbors  of  Weetport  and  New- 
port; ^aoksod  Bay  and  Bnwd  Haven,  which  foim 
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die  peninsula  of  tliB  Mullet;  and  KilUt  Buy  between 
H^o  and  SUgo.   The  ialands  are  very  numeroua,  the 

£rii)oipal  being  LuBhttirk  (area  1445  acres,  and  popu- 
ttion  132  in  1881),  near  Eillaiy  Harbor ;  Clare  Ldand 
(area  S949  acres,  population  62)  at  the  month  of  Clew 
Bar,  vhere  there  are  many  islets  all  fbrmed  of  drift ; 
and  AohU  (area  35,838  acres,  population  5070),  the 
largest  island  in  Ireland.  In  tne  eastern  half  of  the 
oounty,  where  carboniferous  rooks  pre^L  the  nufiwe 
is  oomparatively  level,  with  occasional  hiUfl  oonsirttDg 
ch^y  of  granite  and  slate.  The  western  half  is  very 
mountainous,  but  there  are  a  &w  valleys  a^oining  the 
sea-shore.  A  great  portion  of  the  coast  extending 
from  Killala  to  Gew  Bay  oonabts  of  Old  Red  and 
Yellow  Sandstone.  The  remunder  of  the  mountainous 
region  oooaurts  (Aiefly  of  quartzite  or  alternating  beds 
OS  quartcite  and  granite  or  gneiss  schist.  Muilrea 
(2688  feet)  is  included  in  a  mountun  range^  lying  be- 
tween Killary  Harbor  and  Lou^h  Mask,  which  belongs 
to  the  Upper  Silurian  formauon.  The  next  highest 
Bommita  are  Nephin  (2530  feet),  to  the  west  of  Lough 
Gonn,and  Oroagh  Patrick  (2370  feet),  to  the  south  of 
Olew  Bi^.  ThB  river  Moy  flows  northwards,  forming 
the  bouodaiy  of  the  eoun^  irith  Sligp,  and  &11b  into 
EDlala  Bay.  The  ooaiaes  of  the  <rther  streams  tin 
short,  and  except  when  swollen  by  runs  their  volume 
is  amalL  The  prindpal  lakes  are  Lough  Mask  and 
Longh  Oorrib,  on  t3ie  ocndera  of  the  county  with  Gal- 
way,  and  Looghs  Conn,  Oarrah,  Cbstlebar,  Collin,  and 
Oanowmore.  limestone  is  abundant,  and  also  iron 
mPt  wUoh,  however,  is  not  smelted,  from  want  of  fuel. 
fDieire  are  several  valuable  slate  onarries ;  and  otdires, 
granite,  and  maninnese  are  found. 

AgneuUttre. — ^There  are  some  very  fertile  regions  in 
the  level  portions  of  the  county,  but  in  the '  mountain- 
ous distncts  the  soil  is  poor,  the  holdings  are  subdivided 
beyond  the  posubility  of  affording  proper  snstenanee 
,Co  dieir  oooupiers,  and,  except  wufue  fishing  is  eon- 
t^ed  Tritii  agrioultoral  opemti(Ha,  the  dnmmsUnoee 
of  the  peasantry  are  anufflg  th«  nosli  wretohed  of  any 
diBtriet<tfIreUnd. 

b  1881  there  wen  178,813  aoxes,  <»  Um  than  «i»^hth 
of  the  whole  area,  under  erope,  while  615,040  were  paBtnre, 
10;7QB  woodi,  and  681,673  wute.  The  total  number  of  hold- 
iBSi  In  1881  was  37,688,  of  whieb  22,914  were  leM  than  16 
aoici In ealMtt  and 8888 between  16  and 30 acres.  Thefol- 
kiring  table  ibowaflwateas  vnder  the  principal  eropsln 
ISBBand  1882:— 
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OMk. 

OttK 
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•iB. 
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TBI- 
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u4 
Olorai. 

MO. 

IKS 

laaa 

MM 

BLfi48 
BM3S 

Z.l« 
S,9St 

746 

an 

18,2» 

U8,SB7 

Honoa  between  1886  and  1882  Increased  fkom  17,631  to 
18,060,  of  whioh  12,150  were  oied  solely  for  agrienltazal 
mposea.  The  nomber  of  catUe  In  1865  was  153383,  and  in 
188Bitwasl6S^8n,of wUoh63;163wereinilchoowi.  Sheep 
in  1866  numbered  28^448,  and  In 1882 only  225,609,  althoagh 
in  ISaa  then  were  u  manj  as  27i;282.  Piga  In  188S  nom- 
beied  eSl$Sn,  goata  5987,  and  poaltir  832,432:  According  to 
the  latest  retam  the  land  was  divided  among  1483  propri- 
atoiB,  whopossaaied  1,308,397  aerei,  a*  an  annual  ratable 
valoe  of  dESa4^140^  the  rataUe  value  per  aere  being  4s.  Sd. 
Tht  average  ^te  of  the  properties  was  882  acres.  So  fewer 
than  21  proprietors  possessed  upwards  of  10,000  acres,  and 
of  these  8  posseesed  upwards  of  20,000,  vis.,  Xarqais  of 
flUoo,  114,881  acres;  ^nsoonnt  Dillon,  83,749;  Sir  B.W.  H. 
TaJaatx,  Bart,  80,990 ;  Earl  of  Lucan,  60,^0 ;  T.  S.  Carter, 
87,773;  O.CUve, 35,229;  Eari of  Arran. 29,644 ;  aH.Knox, 
24,374. 

J(4MN(/lM4iirM  mud  Tnds. — Coarse  linen  and  woollen  eloths 
are  mamnfiwtured  to  a  small  extent.  There  are  very  pro- 
ductive flsUng  bauks  on  the  coast,  eepedallj  in  the  neigh- 
borhood of  t2ie  islands,  and  the  M07  is  a  fine  river  for 
salmon. 

JbBwmw;— The  Oreat  Northern  and  Western  Bailwar 
enssM  the  eonnty  fhnn  near  BaUThannIstoWestport,and 
abranebftomitrunsaorthtoAxdnareeuflar  Killala  B^. 

MhrnlmttlnUm  ami  Apatslion^The  eonnlj  Inelndoa  nine 


buonies  and  seventy-three  parishes.  It  Is  in  the  Con- 
naught  olrcoit.  Awl»s  are  held  at  Castlebar,  and  qnartar 
sessions  at  Ballina,  Ballinxobe,  Beltanullet,  Chstlebar,  Oar^ 
morris,  Swineford,  and  Westport.  There  are  twen^-two 
petty  sessions  districts  within  the  oounty,  and  portions  of 
two  other  districts.  It  Inoludee  the  seven  jpoor-law  onions 
of  Bellmullet,  CtasUebar,  aaremoiTls,  Efllala^  Neww»^ 
Swineford,  and  Westoort,  and  partof  the  untauaf  Balliuat 
Ballinrobe,  and  Castlerea.  It  is  in  the  DnUln  military 
district,  Bubdistilct  of  Oalway^and  there  are  barrack  sta- 
tions at  Castlebar,  Ballinxobe,  Westport,  Foxford,  and  Bal- 
laghaderreen.  In  the  Iridi  parliament  two  membeit  were 
returned  fbr  the  connfer,  and  two  ibr  the  bgrough  of  OMtie* 
hax,  but  at  the  Union  Ckatlebar  was  disfranohlsed. 

from  77,606  in  1760  the  population  gradually  incresaed 
till  In  1841  it  was  388,887,  but  In  1851  it  had  diminished  te 
274,490„  in  1871  to  246,030,  and  in  1881  to  246,212,  of  whom 
119,421  were  males  and  1S&7V1  fiomalflB.  The  ooau^  em- 
tains  a  portion  (with  4318  InhaMtanta)  of  the  towlwtip  of 
BalUna,  the  townships  of  Castlebar,  38S6tand  Westport 
4469,  and  the  town  of  Ballinrobe,  2286.  The  nnmbw  of 
emigrants  from  1st  M^r,  1861,  to  Slat  December,  1881. 
was  8^431.  The  number  of  emigrants  In  1881  was  4489^ 
or  a  iwoTKn-Uon  of  18.4  to  eve^  1000  of  the  popnlaUon. 
Hie  deat»i-rate  to  every  1000  of  Uie  population  for  ten  yeara 
ending  3l8t  U arch,  1881,  was  13^  the  birth-rate  27.1,  and 
the  marriage-rate  8.9.  Bunan  Catholics  in  U81  numbered 
138,262,  EtnaeopalianB  6676,  Prosbyterians  888^  and  UatluH 
dlsts  875^  In  1881  as  many  as  8808  ponons  ooold  ^eak 
Irish  only,  and  138,930  Irish  and  English. 

.Hutory  oad  ^tt(i9Kittea.~The  name  given  by  Ptolemy  to 
the  inhabitants  of  this  distrlot  of  Ir^and  was  Magiwta. 
Erris  in  Hayo  was  the  soene  of  the  landing  of  flieehief  colony 
of  the  Flrbolgs,  and'the  battle  which  is  said  to  have  resnltea 
in  the  overthrow  and  almost  annihilation  of  this  tribe  took 
place  also  in  this  country,  at  Moytnra  near  Cong.  Along 
with  the  neater  part  of  Connanght  it  was  granted  by  Kins 
John  to  Hubert  oe  Borgi^  but  after  the  nbelUon  ai^nn 
William  de  Baxm,  thfid  earL  headed  hr  KaeWQlliua 
Oughter,  the  whole  province  of  Connaaght  remained  nearly 
Independent  of  British  rule  till  the  time  of  EUnbeth.  In 
the  eleventh  year  her  reign  was  made  shire  noond,. 
taking  its  Dame  from  the  monastery  of  Hale  <«  Hsgeo^ 
which  was  the  see  itf  a  bishop.  Even,  however,  after  this: 
period  the  UaoWUllama  eownoed  te  ezerdae  very  great 
authority.  I^rge  confiscations  of  the  estates  in  the  ooanty 
were  made  In  1666,  on  the  tennloatiou  oC  the  wars  of  1641, 
and  after  the  restoratton  of  the  Stnarta.  Killala  ms  the 
soene  of  the  landing  of  a  French  stnadion  In  eonneetlon 
with  the  rebellion^  1798. 

There  are  four  round  towers  in  the  county,— at  Killala, 
Turlogh,  Ueellok,  and  Bal  or  Ballagh.  The  monasterlea 
were  nnmerous,  and  many  of  them  of  considerable  Impor- 
tanoe— the  principal  being  those  at  Hayo,  Ballyhaunls,. 
Cong,  Ballinrobe,  BalUntobw,  Burrisboole,  Oosi  or  Holy- 
cross  In  the  penlnsnla  of  UuUot,  Hoyne,  Bowerlok,  anA 
Strada.  OftbetddoastleBthenioatnotaUeareDownpatrick^ 
«i  ft  cdiffaoo  foot  in  height  pntfeeUag  Into  the  sea,  BoA^ 
fleet  near  IfewpotttSidd  to  have  bean  ooUt  the  eelebi^' 
ted  Grace  CHaU^,  Ballylahan.  Castle  near  Foxfted,and 
Deel  Castle  near  bllln^  at  one  time  the  realdauee  of  tht- 
earls  of  Arran. 

MAYOR.   See  MuinoiPALrrr. 

MAYOTTA.   See  Gouorsb.  vol.  vi  p.  196. 

MAYSVQiLE,  a  oiu  of  the  United  States,  the  oapi- 
tal  of  Mason  oounty,  Kentucky,  lies  on  the  south  buk 
of  the  Ohio,  69  miles  northeast  of  Lexin^n  by  rail. 
Settled  in  1784  and  incorporated  in  1833,  it  has  grown 
into  a  busy  place  of  5220  inhabitants  (I880K  with  sev- 
eral goodpublio  buildingSf  flonr-milis,  plougn-fiuiioriea, 
etc.,  and  IS  one  of  the  pnndpal  hemp-markets  in  tha 
Sutea. 

MAZAMET,  an  industrial  town  in  the  department 
of  Tarn,  France,  stands  on  the  northern  slope  of  the 
Montagues  Noires  (part  of  the  Gevennes),  and  on  the 
Amette,  a  tributaiy  of  the  Tarn  by  the  AgouL  In  the 
last  centuryitwasan  insignificant  village,  butat^resonb 
it  has  14,000  inhabitants,  an  increase  of  prosperity  due- 
to  the  introducUon  by  M.  Houlte  (whose  statue  staods- 
in  the  public  square)  of  the  manufacture  of  a  particu- 
lar lund  of  woollen  &bric  sold  almost  exdoavdy  in 
France.  The  factories,  driven  by  water-power,  havo  a. 
total  of  45,000  swindles,  and  an  annual  tomover  of 
from  15  to  18  millions  of  francs.  Haiamet  is  oon- 
neotod  hy  n  bnuch  Une  of  railway  with  the  town  ot 
Gwtzea. 
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uazandabIn,  a  province  of  Northern  Penia, 
lying  between  the  Caspian  Sea  and  Uie  Elbiin  range, 
and  Dotuided  £.  and  W.  by  the  proTlnoes  of  ABtr&rad 
and  Gfl&n  respectively,  is  220  rnilea  in  lenedi  and  60 
miles  in  (mean)  breaatii,  with  an  area  of  about  10,000 
aqoaxe  miles  and  a  population  estimated  at  from  150,- 
000  to  200,000.  Mazandardn  comprises  two  diatiQct 
natural  regions  presenting  the  sharpest  oontrast  in 
^eir  reliei,  dimata,  and  products.  In  the  north  the 
€an>ian  is  encirolea  bv  the  level  and  swampy  low- 
luof,  Ttiying  in  breadth  from  10  to  30  miles,  partly 
under  impenetrable  junjde,  prrtlt:|r  under  rice,  ootton, 
BugaT}  ana  other  crops.  This  section  is  ftinged  north- 
wudfl  by  the  sandy  beach  of  the  Caspian,  hne  almost 
destitute  of  natural  harbors,  and  rises  somewhat 
Alffuptly  inland  to  the  second  section,  comprising 
the  northern  slopes  and  spurs  of  the  Ellbiin,  which 
approach  at  some  points  within  one  or  two  miles  of 
t£e  sea,  and  which  are  almost  everywhere  covered 
with  dense  forest  The  lowlands,  rising  but  a  few  feet 
thove  the  Caspian,  and  subject  to  freguent  flvodings, 
are  extremely  malarious,  while  the  highlands,  culmi- 
nating with  the  munificent  PamUvana  (18,600  feet), 
«^oy  a  tolerably  salubrioofl  climate.  But  tbe  climate, 
gensnUy  hot  and  moist  in  summer,  is  eveiywhere  ca- 
pricioQS  and  liable  to  sudden  changes  of  temperature, 
whence  the  prevalence  of  rheumatism,  dropsy,  and 
•espedaJly  ophUialmia,  noticed  by  all  travellers.  Snow 
&Ub  heavily  on  the  uplands^  where  it  often  lies  for 
we<^  on  the  ^und.  The  direction  of  the  long  sand- 
banks at  the  nver  months,  which  project  with  remark- 
ftble  uniformity  from  west  to  east,  shows  that  the  pre- 
vailing winds  blow  from  the  west  and  northwest.  The 
rivers  themselves,  of  which  there  are  as  many  as  fifty, 
are  little  more  than  mountun  torrents,  all  rimng  on 
Uie  nor^em  slopes  of  Elbdn,  flowing  mostly  in 
independent  channels  to  the  Ca^ian,  and  sulg'ect  to 
sod^  freshets  and  inundations  along  their  lower 
ifonate.  The  diief  are  the  Safed-rdd  on  the  Gfl&n 
finmtier,  the  I^,  Hari-rlid,  Alam-rdd,  Bdstam-rdd, 
and  H&rez,  and  bU  are  wdil-stocked  with  trout,  mullet 
(safed  m&hf),  carp,  sturgeon,  and  other  fish,  which 
widi  rice  form  the  staple  food  of  the  inhalntants,  and 
supply  large  quantities  of  caviare  for  the  Rusnan  mar- 
ket Near  their  mouths  the  rivers,  running  counter 
to  the  prevuling  winds  and  waves  of  the  Caspian, 
form  long  sand-hills  20  to  30  feet  high  and  about  200 
yards  Imwd,  behind  whieh  are  developed  the  ao-oalled 
m^rd-6by  or  "dead  waton,"  stagnant  pools  and 
swamps  characteristioof  this  ooast,  and  a  ciuef  eanse 
of  its  unhealthiness. 

The  province  abonndrnn  bm  ores  and  in  mineral 
pitch  in  every  state  tranuUon  from  pure  petroleum 
to  the  finest  naphtha.  The  chief  cultivated  plants  are 
rice,  ootton,  sugar,  alittle  silk,  and  fruits  in  great  va- 
riety, including  several  kinds  of  the  orange,  lemon,  and 
dtron.  Some  of  the  slopes  are  covered  with  extensive 
thickets  of  the  pomegranate,  and  the  wild  vine  climbs 
to  a  great  height  round  the  trunks  of  the  forest  trees. 
These  woodlands  are  haunted  by  the  tiger,  panther, 
bear,  wolf,  and  wild  boar  in  considerable  numbers.  Of 
y  the  domestic  animals,  all  romarkabte  for  their  small 
oze,  the  chief  are  the  black,  humped  cattle,  somewhat 
resembling  the  Indian  variety,  theyabu  (a  stiudy  breed 
of  horses),  and  sheep  and  goats. 

Klnnelr,  Fzacer,  and  other  obwrren  tpeak.  nn&TOisblr 
of  the  Manndarani  people,  whom  they  describe  as  very 
ignorant  and  bigoted,  arrogant,  nidely  inqoisitire,  and 
■Imoet  InBoleat  towarda  strangers.  Ilie  pwiaantTy,  how- 
erer,  although  called  the  "Bootiaus  of  Feraia,"  are  flu- 
firom  doll,  and  betray  much  ahrewduMS  where  theii  intta- 
erta  an  concerned.  In  the  heattJiy  diatrietathey  aie  atoot 
and  well-made,  and  are  the  moat  wailike  taoe  In  Penia, 
ftimiahlug  5000  cavalry  and  12,000  foot  to  the  GoTemmenii. 
Of  the  latter  2000  are  alwi^  In  atteodanoe  on  the  shah  at 
ttioLk.  They  apeak  a  marked  and  somewhat  rode  Per- 
sian dialect;  bntaTftrkiidiomolaaelyaklntotheTorko- 
man  la  aUll  eoirent  amon^rt  the  fiweiga  tribes,  atthongh 
Ihey  have  mostly  already  paawd  from  the  nomad  toHhe 


settled  state.  Of  these  Intrndera  the  most  nnmerooi  art 

the  Hodaottlfi,  Khtdcjivaod,  and  Abdul  Maleki,  origi- 
nally of  Lek  or  Kurd  stock,  besidea  branches  of  the  rojal 
Afthir  and  Ki^ir  tribes  of  T&rkl  descmt.  All  these  an 
exempt  from  taxes  in  oonaideration  of  their  military  ser- 

▼ice. 

The  export  trade  is  chiefly  with  RamlB  throagh  BfckA, 
where  broadclotha,-flonr,  saflhm,  and  bar  iron  an  taken  in 
exchange  for  the  white  and  colored  calicoes,  caTiaze,  rloe, 
and  nw  eotton  of  Maaandatin.  Owing  to  the  almoat  im- 
penetiable  character  of  the  country,  then  an  acaroely  any 
roads  aceeaslble  to  wheeled  oarriagea,  and  the  neat  canae* 
way  of  Shah  Abbaa  has  in  many  plaoes  even  diswpeared 
under  the  Jangle.  Two  routes,  however,  lead  to  Iwuin, 
oneby  Firoz  Koh,  leomllea  long,theotber  by  lArUiiLlU 
miles  long,  both  in  tolerably  good  rwair.  Except  whaia 
crossed  by  these  nates  the  £U>&rx  forma  an  almoat  im- 
pMsable  barrier  to  the  eoath. 

The  administntion  Is  In  the  hands  of  the  prinoe  gover. 
nor,  who  appoints  most  of  the  beglerbegi  and  goremoia  of 
the  nine  districts  of  Am61,  BArfarteh,  Uaahhad-i-Sar,  fiUtrf, 
AshraC  Farah-ibid,  Tennaoorben,  EeIIaariatak,aad  Kt^Ar, 
into  which  the  province  la  divided.  There  Is  fidr  aeoori^ 
for  life  and  property ;  and,  although  otherwise  IndilBuentiy 
admloistered,  tna  conn  try  Is  quite  free  from  manoden  or 
local  distorbanoea.  The  revenne  is  aboat  105,000  tomin^ 
of  which  nothing  goea  to  the  state  treaaory,  all  being  re- 
quired for  the  govemoia,  troops,  penaiona  and  police.  The 
capital  ia  S4ri,  the  otiier  chief  towns  being  BAxfacteh, 
Kashhad-I-Sar,  Ashraf,  and  Farah-&b4d. 


MAZARIN,  JuLBS  (1602-1661),  oardin^j|he  soo- 
oessorof  Riohelieni  and  forerunner  of  Louis  Ju.  V .  .was 
tbe  eldest  son  of  Pietro  Masarini,  the  intendant  of  the 
household  of  lUiilip  Colonna,  and  of  his  wife  Ortensia 
Buffalini,  a  connection  of  the  Colonnas,  and  was  bom 
at  Piscina  in  the  Almusi  ou  July  14, 1602.  He  was 
ednoated  hy  the  Jesuits  at  Bome  till  his  seventeenth 

a,  when  ne  aooomiwded  Jerome  C(donna  as  chan- 
lin  to  the  univenntr  of  AJoala  in  Spain.  Thttr: 
he  distinguislwd  himseu  more  by  his  love  of  gamUinr 
and  hu  gallant  advantnies  than  sti^,  but  made 
lumself  a  thorough  master,  not  only  of  the  Spnniia 
language  and  character,  rat  also  of  that  romantio 
fashion  of  Spanish  love-making  which  was  to  help  him 
neatly  in  after  life,  when  be  became  the  servant  of  a 
Spanish  queen.  On  his  return  to  Rome  he  took  his 
degree  as  Doctor  Utrinsqne  Juris,  and  then  became 
oaptun  of  infantry  in  the  regiment  of  Colonna,  whidi 
took  part  in  tbe  war  in  the  Valtelline.  Donng  this 
war  he  gave  proofs  of  much  diplomatic  alulitVi  and 
Pope  Urban  VIIL  intmstad  him.  in  1629.  wiOi  tlis 
dittionlt  task  of  putting  an  «id  to  the  war  or  the  Han- 
taan succession.  His  success  marked  him  out  ftr 
further  distinction.  He  was  presented  to  two  oanon- 
ries  in  the  churches  of  St.  John  lAteran  and  Sta. 
Maria  Maggiore,  although  he  bad  only  taken  the 
minor  orders,  and  had  never  been  consecrated  priest : 
he  negotiated  the  treaty  of  Tnrin  between  France  ana 
Savoy  in  1632,  became  vice-legate  at  Avignon  in  1634, 
and  nuncio  at  tbe  court  of  Bnuice  from  1634-36.  But 
he  began  to  wish  for  a  wider  sphere  than  papal  nego- 
tiations,  and,  seeing  that  he  had  no  chance  of  becom- 
ing a  cardinaJ  except  by  the  aid  of  some  great  powvt 
he  accepted  BicbeUeu's  offisr  of  entering  the  aerrios 
of  the  kiuK  of  France,  and  in  1639  became  a  natnzil- 
ized  FrenSiman.  In  1640  Bioheliea  sent  him  to 
Savoy,  where  the  regencry  of  Chiistane,  the  dudiaa 
of  Savoy,  and  raster  of  Louis  XIIL,  was  disputed 
her  brotncTB-in-law,  the  princes  Maurice  ana  Thomas 
of  Savoyi  Md  he  succeeded  not  only  in  firmly  estab- 
lishing Christine  but  in  winning  over  the  princes  to 
France.  This  great  service  was  rewarded  by  his  pro- 
motion to  the  rank  of  cardinal  on  the  present«ti<Hi 
the  king  of  France  in  December^  1641.  On  the  4th 
December,  1642,  Cardinal  Richelieu  died,  and  on  the 
very  next  day  the  king  sent  a  droular  letter  to  iJl  offi- 
(ttau  ordering  them  to  send  in  thdr  reports  to  Cardinal 
Mazarin,  as  they  had  formeriy  done  to  Cardinal  Bidi- 
elien.  Masarin  was  thus  acknowledged  supreme  mitt- 
ister,  but  he  still  had  a  difficult  part  to  play.  Tba 
king  evidMit^  oonld  not  ttve  long,  and  to  pxesem 
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power  he  moA  mahe  humdf  nBeoumy  to  the  qneoi, 
who  wonld  then  be  regenL  ud  do  this  irithoitt  vmaa- 
ing  the  suspidonfl  oft  he  king  or  the  ^strust  of  the 
queen.  Hu  measures  were  my  taken,  uid  when  the 
king  died  on  May  14,  1643,  to  ever;  one's  soiprise  her 
hasSand's  minister  remuned  the -queen's.  The  kuw 
had  by  a  royal  edict  cumbered  the  queen-regent  with 
a  council  and  other  lestriotions,  and  it  was  neoesraiy 
to  get  the  parlement  of  Paris  to  overmle  the  edict, 
and  make  the  queen  absolute  regent,  which  was  done 
with  the  greatest  complaisance.  Now  that  the  queen 
was  all-powerful,  it  was  expected  she  would  at  once 
dimuiss  Mazarin  and  summon  her  own  friends  to 
power.  One  of  them,  Potier^  toshop  of  Beanvais, 
alreadr  nve  himself  airs  as  prune  minister,  but  Ha- 
larin  bad  had  the  address  to  touch  both  the  queen's 
heart  bjr  his  Spanish  nllant]^  and  her  denre  xbr  her 
ttm'B  glory  by  his  BkilTul  pohcy  abroad,  and  he  found 
himself  able  eaoly  to  overthrow  the  clique  of  Im- 
portants,  as  thdy  were  called.  That  skilful  policy  was 
shown  in  every  arena  on  which  t^e  great  Thirty  Years' 
War  was  being  fought  out  Mazarin  had  inheflted 
the  poliOT  of  France  daring  the  Thirty  Years'  War 
from  Richelieu.  He  had  iimerited  his  decdie  for  the 
humiliation  of  the  house  of  Austria  in  bo^  its 
branches,  his  desire  to  push  the  French  fVontier  to 
the  Rhine  and  maintain  a  coanter{]oise  of  German 
states  against  Austria,  his  alUances  with  the  Nether- 
lands and  widi  Sweden,  and  his  four  theatres  of  war- 
on  the  Rhine,  in  Flanden,  in  Italv,  and  in  Catalonia. 
This  is  not  the  plaoe  to  examine  the  campaigns  of  the 
last  fire  yean  ox  the  exeat  war  (see  GoNsi,  Tdkennk), 
but  it  was  Masarin  alone  who  directed  the  £Vench  di- 
plomaoy  of  the  period.  He  it  was  who  made  the 
peaoe  of  Bitimsebro  between  the  Danes  and  the 
Swedes,  and  turned  the  latter  once  again  ag«nst  the 
empire ;  he  it  was  who  sent  Lionne  to  make  the  peace 
<^  Castro,  and  combine  the  princes  of  Nortli  Italy 
against  the  Spaniards,  and  who  made  the  peace  or 
Ulm.between  rVanoe  and  Bavaria,  thus  detaoiiing  the 
emperor's  beat  aUy.  He  made  one  fatal  mistake, — 
he  dreamt  of  the  nenoh  frontier  being  the  Rhine  and 
tlu  Seh^U  and  that  a  Spanish  princess  might  bring 
the  Spanish  Netheriands  as  dowir.  to  Louis  XI v. 
This  aroused  the  jealousy  of  the  United  Frorincea, 
and  they  made  a  separate  peace  with  Spain  in  Janu- 
aiy,  164iB ;  but  the  valor  of  the  French  generals  made 
the  skill  of  the  Spanish  diplomatists  of  no  avul,  for 
Turenne's  victory  at  Zusmarehausen,  and  Condi's  at 
Lens,  caused  the  peaoe  of  Westphalia  to  be  definitely 
agned  in  October,  1648.  This  celebrated  treaty  be- 
lonss  rather  to  the  history  of  Germany  than  to  a  life 
of  Mazarin ;  but  two  questions  have  often  been  asked, 
whether  Mazarin  did  not  delay  the  peace  as  long  as 
possiUe  in  order  to  more  otmtpletely  ruin  Gexmuiy, 
and  wheUiw  Kchelieu  would  have  made  a  similar 
peace.  To  the  first  question  Mazarin's  letters,  pub- 
ushed  by  M.  Cheruel,  prove  a  complete  negative,  for 
in  them  appears  the  zeal  of  Mazann  for  the  peace. 
On  the  second  point,  Richelieu's  letters  in  many  places 
indieato  that  his  treatment  of  the  great  question  of 
frontier  would  have  been  more  thorough,  but  then  he 
wonld  not  have  been  hampered  in  France  itself. 

We  must  now  notice  that  strange  period  of  the 
Fronde  which  has  always  been  vanously  treated,  for 
modem  historians  have  written  its  histoiy  from  many 
different  standpoints,  all  of  which  can  be  categorically 
npported  from  the  vaiying  m^moires  of  the  principal 
■aobMTS.  Now,  however,  thanks  to  the  labors  of  M. 
Connn  on  the  cameU  of  Mazarin,  which  oontun  the 
substance  of  his  inmost  thoughts,  and  of  M.  Cherud 
on  the  letters  written  to  and  by  Mazarin,  it  is  posuble 
-to  oonatmct  a  more  accurate  and  trustworthy  history 
of  the  EVonde  than  has  ever  yet  been  attempted.  It 
is  not,  however,  intended  here  to  traoe  t^e  wnole  his- 
tory of  the  Fronde,  interesting  as  that  wonld  be,  but 
merely  to  tnoe  the  poliOT  of  Mazarin  throughout  the 
■«poch.  The  origin  of  both  the  Frondes  was  part^ 


Haurin's  finlb  In  1645  the  pariement  of  Vtm  had 

Erotested  agunst  ootain  taxes,  and  had  been  ehedked 
y  Ut.de  juitice;  and  when,  in  1648,  it  united  its 
members  in  the  Cfaambre  de  Saint  Louis  for  the  gen- 
eral reform  of  the  kingdom,  Mazarin  and  the  queen, 
instead  of  holding  another  lit  de  justice^  calling  the 
states-general,  or  transferring  the  pariement  out  of 
Paris,  any  of  which  measures  would  have  broken  ita 
power,  foolishly  believed  in  the  influence  of  the  vio- 
toiy  or  Lens,  and  threw  the  people  of  Paris  on  the 
side  of  th6  pariement  by  the  anest  of  BronsseL  The 
Ftonde  of  the  princes  and  the  nobles,  on  the  othw 
hand,  was  larg^  due  to  Mazarin's  absorption  of  po> 
litioal  power.  These  Frondeuis  were  not^  like  thdr 
ancestors,  moved  by  great  religious  and  pohtical  «ym- 
paUiies,  bat  by  merely  selfish  urns  for  restoring  tin 
old  license  of  duel  and  intrigue,  and  were  mly  anit«d 
in  one  sentiment,  hatred  to  Mazarin.  That  this  wb« 
so  was  greativ  Inazarin's  own  fault ;  he  had  tried  con- 
flistonU^  to  pW  off  Gaston  of  Orleans  ag^nat  Gond^ 
and  their  respective  followers  against  each  other,  uid 
had  also,  as  bis  earnett  prove,  jealously  kept  any  cour- 
tier from  getting  into  the  good  graces  of  the  queen- 
regent  except  by  his  means,  so  that  it  was  not  un- 
natural that  the  nobility  should  hate  him,  while 
the  queen  found  herself  surroonded  by  his  crea- 
tures alone.  Events  followed  eadi  other  ouicklv; 
the  day  of  the  baziioades  was  £;^wed  by  tne 
peaoe  Ruel^  the  peace  of  Bnel  by  the  ar- 
rest of  the  pnnoes,  by  the  battle  of  Bethel,  and 
Mazarin's  exile  to  BrUhl  before  the  union  of  the  two 
fVondes.  It  was  while  in  exile  at  Briihl  that  Mazarin 
saw  tiie  mistake  he  liad  made  in  isolating  himself  and 
the  queen,  and  that  hb  policy  of  balancing  every  party 
in  the  state  against  each  ot^er  had  made  every  party 
distrust  him.  So  by  his  oonnsel  the  queen,  while 
nominally  in  league  with  De  Retz  and  the  parliamen- 
tary Fkonde,  labored  to  form  a  purely  royal  party, 
wearied  by  dvU  dissensions,  who  should  act  for  her 
and  her  son's  interest  alone,  under  the  leadership  of 
Mathieu  Mol^  the  famous  premier  president  of  the 
pariement  of  Paris.  The  new  party  grew  in  strength, 
uid  in  January,  165^  aftw  enctiy  a  year's  abstuooe, 
Mazarin  retumcu  to  ue  court  Tnrome  had  now  be- 
come the  royal  general,  and  ot^matHBarred  Cond6, 
while  Qm  royal  party  at  last  grew  to  such  stre^th  in 
Paris,  that  Cond6  had  to  leave  the  capital  and  frano& 
In  order  to  promote  a  recon<nIiation  with  the  parie> 
ment  of  Pans,  Mazarin  had  agun  retired  from  court, 
this  time  to  Sedan,  in  August,  1652,  but  he  retumed 
finally  in  Februaiy,  1653.  Lonx  had  been  the  Uial, 
and  greatly  had  Mazarin  been  to  olamein  aUowin^  the 
fVonaes  to  come  into  existence,  but  he  had  retneved 


Mazarin  had  steadily  foHowed  Richelieu's  poHcy  of 
weakening  the  nobles  on  their  country  est9.te8.  Woen- 
ever  be  nad  an  opiwrtunity  he  destroyed  a  feudal 
castle,  and  by  destroying  the  towers  which  commanded 
nearly  every  town  in  France,  he  freed  sndi  towns  as 
Bonrges,  for  instance,  from  their  long  pnotiosl  sub- 
jection to  the  neighboring  great  lord. 

The  Fronde  over,  Mazann  had  to  build  up  afresh 
the  power  of  France  at  home  and  abroad.  It  is  to  his 
shame  that  he  did  so  little  at  home.  Beyond  destroy- 
ing the  brick  and  mortar  remuns  of  feudalism^  he  did 
nothing  for  the  people.  But  alffoad  his  poUcy  was 
evfflrywbere  suooessnd,  and  opened  the  way  for  the 
policy  of  Louis  XTV.  He  at  first,  by  means  of  an 
alliance  with  Cromwell,  reoovond  the  northwestern 
cities  of  France,  though  at  the  price  of  yielding  Dun- 
kirk to  the  Protector.  On  the  Baltic,  F^ce  guar- 
anteed the  treaty  of  OUva  between  her  old  allies 
Sweden,  Poland,  and  Brandenbnn,  whidi  preserved 
her  influence  in  that  quarter.  In  Germany  he,  through 
Lionne,  fonned  the  league  of  the  Rhine,  by  which  ine 
states  altmc  the  Rhine  bound  themselves  under  tlw 
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budship  of  France  to  be  on  tbeir  guard  t^ainst  tbe 
house  01  Austria.  By  suoh  measares  Siwin  waa  in- 
duced to  sue  fbr  peace,  whioh  waa  finally  nxned  in  the 
Isle  of  Fheaaanta  on  the  Bidaasoa,  and  which  ia  icnovn 
as  the  tr6aty  of  the  Pyrenees.  By  it  Spain  reoovered 
Fnoohe  Gomt^,  bat  oeded  to  France  Kouasillon,  and 
mooh  of  French  Flanders:  and,  what  was  of  greater 
nltinute  importanoe  to  Europe,  Loois  XIV.  was  to 
muiy  a  Spanish  prinoess,  woo  ma  to  ruiounoe  her 
dums  to  the  Spanish  suooesBion  tf  hw  dowry  waa 
pud,  wluoh  Mazarin  knew  oould  not  happen  at  pres- 
ent from  the  emptiness  of  the  Spanish  ezohequer. 
He  returned  to  Paris  in  defining  health,  and  did  not 
long  sorriTe  die  nnhealdiy  scjonm  on  tne  Bidassoa; 
after  some  politioal  instruction  to  his  young  master,  he 
passed  awa^  at  Yinoennes  on  March  9,  1661,  leavit^  a 
fortune  eatimated  at  from  18  to40milUon  livres  behind 
him,  and  his  nieces  manied  into  the  greatest  families 
of  iranoe  and  Italy. 

The  man  who  ooald  have  had  sach  saooets,  who  could 
havemade^  treatlM  of  Westphalia  and  the  Fjimoea, 
whn  oonld  haTO  waathaied  the  stona  irf  the  Frcoiaeu  and 
left  Fnmoe  at  peace  with  itself  and  with  Eozope  to  Loaia 
XrV.,  moat  have  been  a  great  man ;  and  historians,  relying 
too  much  on  the  brilliant  memoirs  of  his  adTenariee,  like 
DeBet^  are  apt  to  rank  him  too  low.  That  he  had  many 
apetfersuItueraoaabenodMibt;  thathewasavarioiona 
and  donble-deaUng  wss  also  nndoabted;  waA  his  eam«t$ 
show  to  what  onworthy  means  he  had  reconzse  to  main- 
tain his  inflnenoe  over  the  oaeen.  What  tliatinflaence  was 
will  be  always  debated,  bnt  Doth  his  eanuU  and  ti^  Brnlil 
letters  show  that  a  real  personal  ail^btion,  amoonting  to 
pamion  m  the  queen's  part,  existed.  Whether  they  were 
ever  married  may  be  doabted ;  bat  that  hypothesis  is  made 
more  poasible  M.  duroel's  having  been  able  to  prove 
from  'Maaarin's  letters  that  the  cardinal  himself  had  never 
taken  more  than  the  minor  orders,  whioh  ooald  alwi^  be 
tluown  ofll  With  regard  to  France  he  i^yed  a  more 
patriotic  part  than  Oona6  or  Torenne,  liar  he  never  treated 
with  the  Spaniards,  and  his  letten  slunr  that  In  the  midst 
of  his  dUltonlcIes  he  followed  with  intense  eagerness  every 
movement  on  the  fkontiers.  It  ia  that  Immense  mass  of 
letters,  now  in  course  of  publication,  that  prove  the  real 
greataWH  of  the  statesman  and  disprove  De  Beta's  portrait 
vAleh  is  earefnllj  uranged  to  show  off  his  enemy  against 
the  might  of  Biehelieo.  To  concede  that  the  master  was 
the  greater  man  and  the  greater  atatesman  does  not  imply 
thatUaBarinwasbntafoiltohispredeoesBor.  Itistmew^ 
we  tad  none  of  those  deep  plans  for  the  internal  proeperi^ 
efFkaaee  whieh  shine  tluough  Biohelien'a  policy.  iCasa- 
rln  was  not  a  Frenchman,  bnt  a  citiaen  of  the  world,  and 
always  paid  most  attention  to  foreign  aflUn ;  in  hla  letters 
all  that  ooald  teach  a  diplomatist  ia  to  be  foond,  broad 
general  viewsof  policy,  nunnte  details  oarefnlly  elaborated, 
keen  insight  into  men's  characters,  conning  directions 
when  to  disalmnlate  or  when  to  be  frank.  From  flzst 
to  last  the  diplomatist  peeps  forth,  and  gives  the  key 
to  his  character,  and  to  the  caosesof  his  sacoeas.  Italian 
though  he  was  by  birth,  edacation,  and  nature,  France 
owed  htm  agreat  debt  for  his  skllAil  management  during 
the  early  reanof  Louis  XTV.,  and  the  king  owed  him  yet 
more,  for  ne  had  not  only  tranamitted  to  him  a  nation  at 
mace,  bnt  he  had  educated  fbr  him  his  great  servant!  Le 
Telller,  Lionne,  and  Oolbert.  Literary  men  owed  him  also 
much ;  not  only  did  he  throw  his  Ihmons  library  open  to 
them,  but  he  pensioned  all  their  leaders,  Indnung  Des- 
cartes, Voiture,  Balxac,  and  Pierre  OomeUle.  The  last- 
nameo,  thegreatest  of  tiiemalLdid  not  carefor  Maaarinas 
a  paymaster  only,  bat  as  a  ttsfntman ;  he  was  a  profound 
royalist,  believing  that  abeolnUBm  alone  could  save  France 
from  the  horrors  of  religions  wars,  or  the  a^flsh  turbulence 
•f  a  Fronde,  and  to  Hasarin  he  applied,  with  an  adroit  allu- 
sion to  his  birthplace.  In  the  dedication  of  the  Pnmie,  the 
Une  of  Virgil— 

"  Tn  regere  imperio  popnlos,  Bomane,  memento.*' 

All  the  earlier  works  on  Maaarln,  and  early  accounts  of 
his  administration,  of  which  the  best  were  Badn's  flttto^ 
de  iVoMoa  mnu  Lumt  XIIL  et  sdm  Is  tibnUaoI  ifasaHa,  4 
Tols^  1846,  and  Saint-Aalabe'a  ffMsincb  Is  Jhmd^  have 
been  supraseded  by  H.  Cihernel's  admirable  fliitoin  de 
AoNMpMdaiU  la  wAnonti  de  I/mit  XIV.,  4  vols.,  1879-80, 
which  eoven  frun  1643-61,  and  Its  sequel  AaMrs  de  JVenos 
sSMi  Is  JfiabMn  dt  OM^NnsI  Jfosariik  2  vola.,  1881-88,  whioh 
la  Am  first  aeoount  of  the  period  written  by  one  aUe  to  rift 
the  statements  ot  De  Beta  and  the  memoir  writer^  and 


rest  upon  such  doouments  as  Masarin's  letters  and  < 
To  M.  Chemel  the  Qovemment  of  France  has  intrusted 
the  task  of  editing  Masarin's  LetUn,  of  whieh  two  Tolamss 
have  at  present  appeared,  which  mtut  be  caiaftilly  studied 
by  any  student  of  the  histoiT  of  France.  For  his**afiiici" 
reference  must  be  made  to  H.  Oousln's  articles  In  the  Jtm- 
not  dec  BoMmtt;  for  his  early  lifo  to  Cousin's  Jnsiim  ds 
ifoMria,  1S6S,  and  for  thecareers  of  his  nieoea  to  Bent^s 
Let  Meeat  ds  Jfiwaris,  1856.  For  &9  Uaaarinades  or  sqalbs 
written  antinst  him  in  Paris  during  the  Fronde,  see  Mq> 
reau's  Bi^ogroMe  dei  Jfoserjaodaf,  1850,  containing  an  se* 
count  of  4062  Masarinades.  On  tne  f^ronde,  also,  nmisnlt 
OalUardln's  flutotn  d«  Imhs  XTT.,  6  vols.  18W-78^  sad 
FciUef  s  intraestlnf  JfMrsaa  Ump$  de  Is  Auads.  For  Us 
foreign  policy,  besides  his  £<ff<r^Ma  TaUk^s  Hwmmie 
iMime,  and  Uignet's  SUMre  deiMtctdaHM  rafaWsaiAto 
AwoMtioa  d^BepVM,  (H.  H.  &) 

MAZATLAN,  a  dty  and  seaiwrt  of  Henooi  in  the 
state  of  Gioaloa,  od  tha  coast  oi  the  Paofio,  near  Uie 
mouth  of  the  Qidf  of  Oaliforuia,  in  230  18'  N.  laL  and 
106**  56'  W.  long.  It  oooupiea  an  attraotive  sitaation, 
but,  as  the  houses  are  for  the  most  part  low,  has  not 
an  impoeing  upeaianoe.  The  port  is  ofUn  viated  by 
English  and  American  Tassels,  and  ia  oonseqnently  the 
seat  of  several  oonsular  agents.  A  large  smugraing 
trade  was  formeriy  carried  on  in  mudi  the  Bamelines 
as  the  present  le^timate  traffic — export  of  bullion, 
dye-stum,  and  pearls,  and  import  01  manuftofcured 
sxtods  from  Sorope  and  fruits  and  vegetaMes  &om  San 
EVaodsoo.  In  1878  the  Taloe  of  the  importa  wis 
about  £600,000,  that  of  the  expoxta  about  £000,000. 
The  population,  whioh  oontains  a  large  floating  ei»- 
ment,  was  stated  at  12,706  in  1871. 

MAZKPPA,  ITAN  SnvHAHOTnoH  (1644-1700),  a 
Oossaok  chief,  best  knova  as  the  hero  of  one 
Lord  Byron's  poems,  was  bom  in  1644,  of  a  poor 
but  noble  &mily,  at  Mazepintiui  in  the  palatinate  sf 
Podolia.  At  an  eari^  age  he  became  a  page  at  the 
court  of  John  Casimir,  kiiig  of  Pohmd.  After  some 
time  he  returned  to  his  native  province ;  but,  engmging 
in  an  intrigue  with  a  Polish  matron  of  high  rank,  he 
was  detected  by  the  ii^uMd  husband,  and  was  sen- 
tenoad  to  be  bound  nalcM  on  the  bade  of  an  untamed 
hoise.  The  animal  on  beioj^  let  loose  galloped  off  to 
its  native  wilds  of  the  Ukmrna,  Maaepp*.  halNeed 
and  insennUe,  was  released  from  his  ftemu  poaitlni, 
and  restored  to  animation  by  some  poor  pesssBta.  In 
a  short  time  his  agilitv,  courage,  and  sagacity  rendend 
him  popular  among  tne  Cossacks.  He  was  appointed 
seoretar^  and  adjutant  to  Samoiloriteh,  thdr  hetman 
or  chief,  and  sucoeeded  that  fiinotionary  in  1687.  The 
title  of  piinoe  was  aflerwsids  oonferred  upon  him  fay 
his  friend  and  patron,  Petw  the  Great,  who  long  be- 
lieved oonfidinriy  in  his  good  &itii,  and  banished  or 
executed  as  cuumnions  tnitors  all  who,  like  Palei, 
Kotohubey,  aid  Iskra,  Tentnred  to  aoouie  him  of  oon- 
spiring  wiui  the  enemies  of  Bnsna.  Bent,  however, 
apm  easting  off  the  Russian  yoke,  Haaeppa  beoame. 
in  his  serentieth  year,  and  after  much  hesitation  ana 
inoonstanoy  of  purpose,  an  allv  of  the  Swedish  mon- 
arch, Charies  Xlt  After  the  disastrous  battle  of 
Pultowa,  fought,  it  is  said,  br  his  adrioe,  Baturin,  bis 
capital,  was  taken  and  sacked  by  Menshikoff,  and  his 
name  anatiiematiced  throughout  the  churohea  of  Bus- 
wa,  and  his  effigy  suspended  from  the  gallows.  A 
wretched  fl^tive,  he  escaped  to  Bender,  out  only  to 
end  his  life  by  poison  in  1709.  Pushkin  made  Uaaeppa 
the  hero  of  hb  drama  "  Pultowa." 

UAZZABA  DEL  VALLO,  a  dty  of  Italy,  on  the 
coast  of  Sicily,  in  the  province  Tmpani,  13  milea  far 
r^  southeast  of  Maraala.  It  is  surrounded  fay  a  waU 
37  ftet  in  height,  strengtJiraed  fay  towers  rising  at  in- 
tervals i  and  It  possesses  a  oastje  uid  a  cathedral,  both 
founded  by  Count  Bpger  in  the  11th  century.  Tba 
harbor  is  spadons  but  oadly  sheltered  from  tJie  sontk 
winds.  The  populationofthe<»tywasll,756inl871; 
that  of  the  oonunune  ma  10,099  in  1861  and  13,505 
in  1881. 

Uasam  or  Manris  appeaia  from  Dtoduus  Oealos  (allL 
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S4)  to  hare  been  m  timdiiuc  eitablisbiaeiit  of  SeUnoi,  and  It 
wu  oaptured  hj  tbe  QirttuigiiiiMi  general  In  409  B.a  on  hia 
march  against  that  oitr.  It  was  In  this  neighborhood  that 
ih«  Saooens  landed  in  887  and  the  name  of  Tal  di 
IfBTWTfi  long  Indkated  one  of  the  three  dl^dona  of  Sicily. 

HAZZXNL  GmsiPPS  (180&-1872},  ItaUaii  patriot, 
was  bom  on  Jime  22, 1805,  ttO^uw,  whoshu&ther, 
^Siaoomo  Maicini,  wu  «  phyBioan  in  good  pnoUoe, 
«nd  a  raofenor  in  the  niuTeisity.  His  mother  is  de- 
floribed  as  having  been  a  woman  of  gmat  personal 
bewty,  as  well  as  of  active  intellect  and  strong  affeo- 
tiona  Doling  infancy  and  childhood  his  health  was 
ntzemely  dehcate,  and  it  appears  diat  he  was  neariy 
flx  yean  of  age  before  he  was  qoite  able  to  walk : 
long  before  Uus,  howeTer,  he  had  learned  to  read,  and 
c^erwise  b^on  to  show  great  intellectual  preoocdty. 
Hia  first  tntorwas  an  old  priest  who  taiu;ht  him  Latin, 
but  his  omniTorous  readmg  was  not  (firected  by  any 
master.  At  the  age  of  thirteen  he  began  to  attend 
'dasaes  in  the  faoolty  of  arts  at  the  uniTersiity ;  he  af- 
Ustrntda  Bliiulied  anatomy  with  a  view  to  followiiiff  his 
&dier'B  proftnon,  hat  finally  (1826)  mdoated  in 
laws.  Apart  ftom  his  profwdonal  stimies,  he  took 
lessons  in  mnuc,  English,  and  fencing.  Of  his  student 
■di^  little  more  is  recorded  than  that  his  exceptional 
ainlities  as  wdl  as  the  remanuble  genttoat^  and  be- 
nevolence <^  his  impulses  and  aims  were  quickly  reo- 
^^[nised  by  his  comrades, — ^his  professors,  howera, 
having  fiequent  occasion  to  complain  of  his  disregard 
for  conventional  rules.  As  to  his  inner  life  during  this 
period,  we  have  only  one  Inief  but  si^fioant  sentence ; 

Sta  a^ort  time,  he  si^,  "mymmd  was  somewhat 
tunted  by  the  doctrines  of  the  fordxn  materialistic 
«diool ;  nit  the  study  of  hiattny  and  uia  intoitions  of 
•wnsoeiMe—ihe  only  tests  <^  truth— «ood  ted  me  bade 
to  the  spiritoalism  of  our  Italian  fathers."  For  some 
^ne  after  his  admission  as  an  advocate  Masrini  was 
■occupied  in  the  Uffido  dn  Povoi;  bnt,  although  he 
■seems  to  have  discharged  the  duties  arinng  from  this 
with  leal  and  success,  ne  never  really  overoame  his  re- 
pugnance to  the  dry  and  technical  details  of  legal 
praotioe.  The  natural  bent  of  his  geidiis  was  towards 
uterature,  and,  in  the  course  of  the  four  years  of  his 
nombial  connection  with  the  legal  profeesion,  he  wrote 
«  conmderable  number  of  essays  and  reviews,  some  of 
which  have  been  wholly  or  partially  reproduced  in  the 
•aridoal  and  litenu;  vcdnmes  <^his  cmd  Writmfft. 
Ss  first  essay,  eharacteriatieally  enouj^  on  "Dante's 
Love  of  Oonntiyj"  was  sent  to  uie  eduor  of  the  AntO' 
loffia  FunrerUmauL  1826,  but  did  not  appearuntal  some 
yeaxB  afterwards  in  the  Svbai^mu}.  He  was  an  ardent 
supports  of  romantidam  aa  against  what  he  called 
"uteraiT  servitude  under  the  name  of  olassidsm ;" 
and  in  this  interest  all  his  critiques  (as,  tor  example, 
that  of  Qiannoni's  Exile  in  the  Indicatore  i^nwmese, 
1829)  were  penned.  Bnt  in  the  meantime  the  "  re- 
pubhoan  instincts  "  which  he  tells  ns  he  had  inherited 
from  his  mother  had  been  developing,  and  his  sense  of 
the  evils  under  which  Itidy  was  groaning  had  been 
intenrified:  and  at  the  same  time  he  became  possessed 
with  the  idea  that  Italians,  and  he  himadf  in  particu- 
lar, "  eoidd  and  therafine  aught  to  struggle  for  liberty 
of  oountry."  Wm  fitenuy  aitides  aooordingly  became 
mon  and  more  sognstive  advanced  liberalism  in 
poBtics,  and  led  to  we  suppression  W  Oovemment  of 
the  Jitaieatore  Oenovete  and  tiie  Indieaton  Laiomete 
floeeenvely.  Having  inned  Uie  Oarbtmari,  he  soon 
toee  to  «w  the  hixner  grades  in  their  hierarchy, 
and  was  intrusted  with  a  spedal  secret  mission  into 
Tuscany ;  haL  aa  his  aoqnaintanoe  grew,  his  diautis- 
ftetion  with  the  organization  of  the  society  increased, 
«nd  he  was  alrwdy  meditating  the  formation  of  a  new 
asflodation  having  doeer  bonds  of  union  and  more 
definite  aims  when  shortly  after  the  French  revolution 
<rf  1830  he  was  betarayad,  while  initiating  a  new  mem- 
liari  to  the  MtfJuHritifls  or  Fiedmrait.  B»  was  impri»- 
oned  in  the  fcatnm  of  oavona  on  the  westen  Biviera 
ftr  about  six  monUis,  wha,  a  eonviotioQ  hftviBg  been 


found  impracticable  Enough  d^eieney  <^  evidence,  he 
was  released,  but  upon  conditions  involving  so  many 
restriotifHis  of  his  liberty  that  he  prefbired  the  altera*' 
tive  of  leaving  the  oountrjr.  He  withdrew  accordingly 
into  France,  hving  chiefly  in  Maisttlles.  While  in  his 
lonely  cell  at  Savona,  in  presence  of  "  those  tymbds 
(rf'tiie  infinite,  the  sky  and  the  sea,"  with  a  greenfindt 
for  his  sole  companion,  and  having  access  to  no  bo(dc8 
bat "  a  Tadtus,  a  Byron,  and  a  BiUe,"  he  had  finally 
become  aware  of  the  grdafc  nusiion  or  "apostolate 
(as  he  himself  called' it  of  hia  life :  and  soon  aftor  Ins 
release  his  prison  meditations  took  shape  in  the  pro< 
gramme  of  the  organisation  which  was  destined  soon 
to  become  so  famous  throughout  Enrope.  that  of  La 
Oiovuu  ItaUa,  or  Young  Italy.  Its  publicly  avowed 
aims  were  to  be  the  liberation  of  Italf  both  from  for^ 
eign  and  domestio  tyranny,  and  its  onifioation  under  a 
republican  form  of  government ;  the  means  to  be  used 
were  education,  and,  where  advisable,  insurrection  by 
gnerrilla  bands;  the  motto  was  to  be  "God  and  the 
peorie."  sad  tli«  banner  iras  to  bear  on  one  side  the 
words  "Unity  "  and  "Independmoe  "  and  tm  the  other 
"  Liberty,"  'Quality,"  and  "  Humanity,"  to  describa 
respectively  the  national  and  the  international  aims. 
In  April,  1831,  Oharies  Albert,  "  the  ex-Carbonaro 
conspirator  of  1821,"  suoooeded  Charles  Felix  on 
the  Sardinian  throne,  and  towards  the  dose  of  that 
year  Maztini^  making  himself,  as  he  afterwards  oon- 
feased.  **  the  interpreter  of  a  hope  which  he  did  not 
share,  wrote  the  new  king  a  letter  published  at  Mar- 
seilles, uiginK  him  to  take  the  lead  m  the  impending 
struggle  tor  Italian  independence.  Clandestmely  re- 
printed, and  nq>idly  dxonuted  all  over  fialy,  its  odd 
and  ontBp<Aett  vords  pndnoed  a  great  seoMtion,  bnt 
80  deep  was  the  ofienoe  it  gave  to  the  SsnHnian.Gov- 
enuneot  that  mders  were  issued  for  the  immediate 
arrest  and  imprisonment  of  the  author  should  he 
attempt  to  croas  the  frontier.  Towards  the  end  of 
the  same  year  appeared  the  important  Tonng  Italy 
"Manifesto,"  the  substance  of  miioh-is  given  in  the 
first  volume  of  the  imd  WritrngM  of  Maxsini ;  and 
this  was  followed  soon  afterwards  the  society's  Jbur* 
noi,  whidi,  smuggled  across  the  Italian  frontier^  had 
great  success  in  the  objects  for  which  it  was  written, 
numerous  "congregations"  bung  formed  at  Genoa, 
L^horn,  and  elsewhere.  Representations  were  conse- 
quently made  fay  the  Sardinian  to  the  Frsnoh  Govern- 
ment, wludi  issned  in  an  order  finr  Hairini's  withdrawal 
fipom  MaisdUes  (August^  1832) ;  he  linsored  for  a  ftw 
months  in  concealment,  but  ultimately  found  it  neces* 
sary  to  retire  into  SwitserUnd.  Fnnn  this  point  it  is 
somewhat  diffiQoIt  to  follow  the  career  of  tiie  mysterious 
and  terriUe  conspirator  who  for  twenty  ^ears  out  of  the 
next  thirty  led  a  life  of  voluntary  impnsonmrat  (as  he 
himself  tells  us)  "  within  the  fonr  walls  of  a  room,  and 
"kept  no  record  of  dates,  made  no  biographical  notes, 
and  preeerved  no  oopiee  of  letters."  In  1833,  however, 
he  is  known  to  have  been  oonoeroed  in  an  abortive 
revolutionary  movement  whidi  took  olace  in  the  Sar- 
dinian army ;  several  executions  took  place,  and  he 
himself  was  kid  under  soitenoe  of  death.  Before  the 
dose  of  the  same  year  a  similar  movement  in  Genoa 
had  been  planned,  but  failed  through  the  youth  and 
inexperience  of  Uie  leaders.  At  Geneva,  also  in  1833, 
Maiziiu  set  on  foot  L'Httrope  CWUrole,  a  journal  of 
which  tme  of  the  main  objects  was  the  emandpation  of 
Sav<^ ;  faut  he  did  not  confine  himself  to  a  merely  lit- 
erary aratation  for  this  end.  Ghieflythrongh  his  agency 
a  oonwderable  body  of  German,  Foliah,  and  Italian 
exilea  was  organised,  and  an  armed  invasion  of  the 
duchy  phuined.  The  frontier  was  actually  crossed  on 
Febmai^  1,  1834,  but  the  attack  ignominiousl/  broke 
down  without  a  shot  having  been  fired.  Maisini,  who 
personally  accompanied  the  eq)editaon,  is  ih>  doabt 
ooriect  in  attribotmg  the  ftilare  to  disseiH»»8  with  the 
Carbonari  leaden  in  Ariik  and  to  want  ofaoorfial 
nnderstanding  between  huuslf  snd  the  Qm^ati^ 
Ramorino,vEo  had  been  ehosen  as  miUtsiy  leader.  In 
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Amnly^  1834,  the  '*  Young  Europe ' '  aasooiation  "  of  men 
belieiring  in  r  futore-of  uberty,  equality,  and  iratenut/ 
for  aU  mankind,  [and  desirous  of  ooaseoratinc  their 
thooKhts  and  aotiona  to  the  raaUaation  of  tliatratnre" 
wag  ronned,  also  under  the  influoioe  of  Hairini's  6b- 
tjiuaiaam ;  it  was  followed  soon  afteannidB  by  a  "  Young 
Switnrluul"  society,  having  for  its  leading  idea  the 
formation  of  an  Alpine  confederation,  to  indnde  Swit- 
mland,  Tjnol,  Savoy,  and  the  rest  of  the  Alpine  ohun 
as  well  But  La  Jeune  Suiite  newspaper  was  oom- 
pfdled  to  stop  inUiin  a  year,  and  in  other  respeets  the 
affairs  of  the  struggting  patriot  became  embarzassed. 
He  was  permitted  to  ranain  at  Grenohen  in  Solothum 
for  a  whue^  but  at  h»t  the  Swiss  diet,  yielding  to  strong 
and  pernstent  pressure  from  abroad,  exiled  him 
about  the  end  of  1836.  In  January,  1837,  he  airiTed  in 
London,  irken  for  many  montSis  he  had  to  oanv  on  a 
hard  fight  with  ^ver^  and  the  sense  of  spiritnal  loii»- 
linesB  80  touchmgly  dlBscribed  by  himself  in  the  &rst 
volume  of  Uie  and  Writings.  UlUmately,  as  he 
guned  command  of  the  English  language,  he  b«igaa  to 
earn  a  livelihood  hv  writing  review  artides,  some  of 
which  have  sinoe  been  reprinted,  and  are  of  a  high 
order  of  literary  merit:  theyindude  papers  on  "Italian 
literature  snce  1830*^  and  "  Paolo  Sarpi"  in  the  Wat- 
muiBter  Remew,  articles  on  "Lsmennais,"  '*Ge(^e 
Sand,"  "Byron  and  (Joethe"  in  the  MorUhh/  Ckrmi- 
dey  and  on  "Lamartine,"  "Cariyle,"  and  "The Minor 
Woriu  of  Dante"  in  the  ^nKuA  and!  Foreign  ReoiaB. 
In  1839  he  entered  into  telatdimB  with  the  xemulaonaiy 
oommittees  rittinK  in  Malta  and  Fans,  and  in  1840  he 
originated  a  working  men's  assoqadouj  and  the  weeklv 
journal  entitled  A^pot^lato  Popalare,  m  which  the  ad- 
miraUe  popular  tieatise  "  On  the  Duties  of  Man  "  was 
oommenoed.  Among  the  patriotic  an4  phiUnthropio 
labon  undertaken  by  Mazrini  during  't&  period  of 
retirement  in  London  may  be  mentioned  a  free  evening 
school  conducted  by  himself  and  a  few  oUiers  for  some 
yean,  at  whidi  several  hundreds  of  Italian  children 
received  at  least  the  rudiments  of  secular  and  religious 
edapation.  The  most  memorable  episode  in  hia  life 
during  the  same  period  was  perhaps  that  which  arose 
out  of  the  conduct  of  Sir  James  maham,  the  home 
seoreta^,  in  syst^aticaUy,  for  some  months,  openinff 
MasrinPs  letters  thcgr  passed  through  the  British 
nost-offioe,  and  ormimuiii<mting  their  contents  to  the 
Neapolitan  Qovedniment— a  proceeding  which  brought 
about  thie  arrest  and  execuUon  of  the  orothers  Bandi- 
era,  Austrian  sntyeots,  who  )utd  been  planning  an 
eipedttion  against  Naples.  The  prolonged  discussions 
in  parliameni,  and  the  report  of  the  oommittee  ap- 
pointed to  inquire  into  the  matter  did  not,  however, 
tead  to  any  practical  result,  unless  indeed  the  incidental 
vindication  of  MaEzini's  diaracter,  which  had  been 
reoklesslv  assailed  in  the  course  of  debate.  Macsini 
did  not  share  tlie  mthnsiaatio  hopes  everywhere  rused 
in  the  ranks  of  the  liberal  party  Uiroughout  Europe 
fafy  the  first  aeta  of  Pius  IX.,  in  1846,  but  at  the  same 
tune  he  availed  himself,  towaids  the  end  ^  1847,  of 
the  opportonity  to  puldish  a  letter  addrened  to  the 
new  pope,  indioatin^  Uie  natm«  of  the  relijpous  and 
national  mission  which  the  Liberals  expected  him  to 
undertake.  The  leaders  of  tJie  revolutionary  outbreaks 
in  Milan  and  Meesina  in  the  beg^ning  of  2848  had 
lonfc  been  in  secret-oorrespondence  with  Maszini;  and 
their  action,  along  with  tJie  revolution  in  Paris,  brought 
him  early  in  the  same  year  to  Italy,  where  he  tocuc  a 
great  and  active  interest  in  the  events  which  dragged 
Chaika  Albert  into  an  nnprofitaUe  war  wiUi  Aostna*. 
he  aotoaUy  for  a  short  time  bc»e  arms  under  OariU^ 
immediately  before  the  reoocupation  <^  SGIan^  Imt 
ultimately,  after  vain  attempts  to  muntain  tike  insur- 
rection in  (he  mountain  distncts,  found  it  necessary  to 
retire  to  Lngano.  In  the  beginning  of  the  following 
year  he  was  nominated  a  member  of  the  ahort-lived 

E'  donal  government  of  Tnsouiy  formed  after  the 
of  the  grand-duke,  and  almost  simidtaneously. 
Bome  had,  in  eooaeqaenee  of  the  withdrawal  w 


Pins  IX.,  been  proeUimed  a  repoUio,  he  was  detdared 
a  member  <rf  the  oonstitnent  assembly  there.  Aaonth 
aftermrds,  the  battle  of  Novara  having  again  decided 
a^idnst  Charies  Albert  in  the  brief  stnwgle  with  Ans- 
tzia,  mto  which  he  had  once  more  been  oSawn,  Manini 
was  appointed  a  member  of  tbe  triumvirate,  with  su- 

{>reme  exeoutive  power.  The  opportunity  he  now  had 
br  showing  the  administrative  and  pcuitical  alnlity 
which  he  was  believed  to  possess  was  more  apparent 
than  real,  for  the  approach  of  the  profossedly  mmdly 
French  troops  soon  led  to  hostilities,  and  resulted  in  a 
si^  whi(di  terminated,  towards  the  end  of  Jnne,  with 
the  aasembly'l  resolution  to  discontinue  the  defenoe, 
and  Massini's  indignant  reugnation.  That  he  amy 
ceeded,  however,  for  so  long  a  time,  and  in  oiroum- 
stanoes  so  advocse,  in  maintaining  a  high  degree  of 
order  within  die  turbulent  city  ia  a  fitot  tint  amaks 
fivitaeUl  ^  diplomacy,  baidced  as  it  was  by  no 
adeqmUe  phymcal  force,  natoraQy  showed  at  the  time 
to  very  disadvanti^  but  his  offioal  oorre 

spondeooe  and  proclamations  can  still  be  read  with 
admiration  and  intelleotnal  pleasure,  as  well  as  his 
eloquent  vindication  of  the  revolution  in  his  pnUished 
"Letter  to  MM.  de  Tocciueville  and  De  Falloux." 

The  snrrender  of  the  city  on  June  30  was  followed 
by^  Masrini's  not  too  precipitate  flight  way  Mar- 
seilles into  Switseriand,  whence  he  once  more  found 
his  way  to  London.  Here  in  1850  he  became  presidMit 
of  the  National  Italian  Oommittee,  and  at  the  same 
time  entered  into  close  r^ations  with  Ledm-Bollin  and 
KosBuUi.  He  had  a  hand  in  the  abortive  rinng  at 
Mantua  in  1852^  and  anin,  in  Felnruary,  1853,  a  ooa- 
sideraUe  share  m  the  Hnmidable  insorrtetion  whioh 
broke  out  at  Ifilan;  onoe  more,  in  1854,  he  had  gone 
fitrwith  iveparationsforrenewed  action  when  his  plana 
were  completely  disotmcwted  by  the  withdiawu  of 
professed  supporters,  and  the  action  of  the  Frenoh 
ud  English  Governments  m  sending  ships  of  war  to 
Naples.  The  year  1857  found  him  yet  once  more  in 
Ituy,  where,  for  cranplicitT  -in  short-fived  emeutee 
which  took  ^lace  at  Qenoa,  Leghorn,  and  Naples,  ha 
was  agun  had  under  sentence  ofoMth.  Undisconraged 
in  the  pnnrait  (tf  the  <ma  greM  aim  his  lifo  b^  any 
such  incidents  as  these,  he  retomed  to  London,  when 
he  edited  his  new  joomal  Pamere  ed  Amom^  in  which 
the  constant  burden  of  his  message  to  the  overoaotions 
praotioal  politioans  of  Italy  was— "I  am  bat  •  voioe 
crying  Aetitm;  but  the  state  of  Italy  oviea  for  it  also* 
So  do  the  best  men  and  people  of  her  cities.  Do  yon 
wish  to  destroy  my  influence?  Act."  The  same  tone 
was  at  a  somewhat  later  date  assumed  in  the  letter  he 
wrote  to  Victor  Emmanuel,  urging  him  to  put  himsdf 
at  the  head  of  the  movement  for  Italian  unity,  and 
promising  republican  support  As  regards  tiie  events 
of  1859-60,  however,  it  may  be  tjueetaoned  whether, 
throui^  his  oharaoteristie  inaWUty  to  distingaish  be- 
tween the  ideally  perfoet  and  the  praoticaDy  possiUe, 
he  did  not  actiul^  hinder  more  than  he  helped  the 
coarse  of  events  1^  which  the  realisation  of  so  much 
of  the  great  dream  of  his  life  was  at  last  Ivou^ 
abont  As  has  been  said  elsewhere  (voL  xiii.  p.  497), 
if  Mazzini  was  the  prophet  of  ItaUan  unity,  and  Gari- 
baldi its  knight  errand  to  Cavour  alone  helonj^  the 
honor  of  having  been  the  stateaman  by  whom  it  was 
finaUy  aooomplished.  After  the  irreeistiUe  preemre 
of  the  popular  movemmt  had  led  to  the  estabfishment 
not  of  an  Italian  republic  but  of  an  Italian  kingdom, 
Manini  could  honestly  enough  write,  "I  too  han 
striven  to  realise  unity  under  a  monanukal  flag,"  bat 
candor  compelled  him  to  add,  "^ra«  Italian pec^da  an 
led  astray  a  delusion  at  the  present  day,  a  dekaioB 
which  has  induced  them  to  aabstitate  nutvial  fiit 
moral  nnit^  and  their  own  reorganisation.  Not  so  L 
I  bow  my  bead  soiiowfully  to  the  sovereignty  of  the 
national  will;  but  monarchy  will  never  nnmber  me 
amongst  its  servants  or  foDowers."  In  1806,  by  wv 
of  protest  against  the  still  uncancelled  sentmee  or 
deaui  nndw  which  he  lay,  Mauim  wii  oleotad  by 
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Meanna  aa  delegate  to  Uie  Italian  pa^ament,  bat, 
feding  himaelf  nnable  to  take  the  oath  of  allcwianoe 
to  the  monarchy,  he  never  took  his  seat  In  the  fol- 
lowing year,  when  a  general  amoeety  was  granted  after 
the  oeaston  of  Venice  to  Italy,  the  sentence  of  death 
was  at  last  removed,  bat  he  deoliDed  to  aooept  saoh  an 
"offer  of  oUivi<m  and  pardon  &a  haTing  loved  Italy 
above  all  earthly  thin^'*  In  Ifvi  1869,  he  was 
agaw  expelled  firom  Switmlaiid  at  tine  inatanoe  of  the 
Italian  Qorenimrat  tta  baving  ocHiBpized  with  Qmot 
baldi :  after  a  few  montht  spoit  in  I&i^aiid  he  aet  out 
(1870)  for  Simly,  bat  was  nromptly  arrested  at  sea  and 
carried  to  Gaeta,  where  ne  was  imprisoned  for  two 
mondia.  Events  soon  made  it  evident  that  Uiere  was 
little  dan^  to  &ar  from  the  contemplated  rismg,  and 
the  oooasion  of  the  Inrth  of  a  prince  was  seiied  for 
restoring  him  to  liberty.  The  remainder  o£  his  life, 
spent  partly  in  London  and  partly  at  Lngano,  presents 
no  noteworthy  ioddeats.  For  scmie  time  ms  health 
had  been  far  firom  satisfaotoiy,  bat  the  immediate 
cause  <^lusjleathwaa  an  attatdcof  i^euiicymth  whioh 
he  was  Mied  at  IKsa,  and  which  tenninated  fiitally  on 
March  10,  1872.  The  Italian  paiiiament  1^  a  onani- 
moQs  vote  ezpressed  the  national  ewrow  with  which 
the  Udings  of  his  death  had  been  received,  the  presi- 
dent pipnoondng  an  elognent  eiilogy  on  the  denarted 
patriot  as  a  model  of  dismterestednesH  and  self-denial, 
and  one  who  had  dedicated  his  whole  lifeunxrudginj^ 
to  tiie  cause  of  Us  country' s  freedom.  A  pnuio  fimeral 
took  phMw  at  Pisa  on  March  14,  ud  the,i«naiiu  were 
afterwards  conveyed  to  Gbnoa.^ 

Hie  pnbltihed  viitlngB  of  Maatnl,  mostly  oooadonal, 
19  Tery  Tolomlaoiu,  and  h&ve  nowhere  been  exhMUtiTely 
coDerted.  The  fliUest  edition  of  them  la  that  began  ay 
himaelf  ud  eontinited  by  Satti  (fibnM  §m  •  imtm  H  Qim- 
teppe  llttMtimi,  10  voU,,  1861^) ;  mur  of  Hio  most  impor- 
tant an  foand  in  the  partiallj  aatobiognpblcal  work  al- 
leady  zafiurred  to  (J^ft  ond  Writimgi  of  Jot^k  Mwmimt,  6 
Tols.,  1864-7(^,  and  the  two  most  i^atainatift— "Thonghti 
mm  Demonaey  In  Eorope,"  a  remaricable  series  of  aritl* 
entoa  on  Bonthamlnu,  8t.-Simonlanism,  Fonrlerism,  and 
other  eoonomio  and  socialistic  schools  of  the  day,  and  the 
tnatiie"Chithe  Dntles  of  Ibn,"  an  admizaUe  primer  of 
ethloBk  dedkatad  to  the  Italian  working  cUw  wiBbefcond 
In  a  v(dame  enUtled  JM«k  JtawfaL  a  Itmobr,  by  Mia.  E.  A. 
Tentori  (London,  1875).  Uaaaini'i  "flnt  great  nerifloe,"  he 
telli  OS,  waa  "the  renonciation  of  the  career  of  Hteratore 
fbr  the  more  direot  path  of  political  aetitm,"  and  as  late  aa 
1961  we  And  him  ■till  reeoxring  to  the  loig-ehariahed  hope 
(tf  heiag  able  to  leave  the  stormy  aruia  of  pidiUea  and  oon- 
aeerate  the  last  yean  of  his  life  to  the  dream  of  hia  yoatii. 
He  had  ipeolally  oootemplated  three  eoniiderable  literary 
nndertaiUneL— a  volnme  of  TkouAt*  m  BMgion,  a  popnlar 
Bidan  tf&h,  to  enable  the  working  eUwna  to  mreliend 
trbaA  fie  ooneelTed  to  be  the  "mliBion"  of  Italy  bt  Sod's 
pcorldentlal  oidering  of  the  world,  and  a  oomprehenslTe 
eolleotlon  of  tranalationa  of  ancient  and  modem  elaeaica 
Into  Italian.  None  of  theaa  waa  actually  aohiered.  No 
«ne,  howerer,  can  read  even  the  briefeat  and  most  occa- 
•loiial  writing  of  Ifaaainl  withont  gainlna  wme  impienion 
«f  the  simple  grandenr  of  the  man,  the  lofty  elevation  of 
Ui  moral  tone,  hia  nnwavering  faith  in  the  living  Ood, 
whole  ever  revealingHlmidf  in  the  ^ogreoive  deveh^ 
■wtof  hnmanity.  alalBsfepaUieiitteraneeistobefonnd 
in  a  highly  ehazaotailstto  artfsls  on  BenBB*s  A^/bnM  Jforalfl 
tt  AtoBertMsBa,  gniShed  on  March  8, 1S72,  and  pobliabed  in 
the  Mm  iat^ttg  MmUm  tor  Fetonaiy,  IOTA.  (J.&BL.) 

MAZZOLA.  See  Pabmiozano. 

MSAB,  BiOHAKD  (167S-1754),  physidan,  waa  bom 
on  Angnst  11,  1673,  at  Stepney  (near  London),  where 
bis  father,  at  one  time  mmister  of  the  wish,  had 
been  ^e(4ed  ft>r  nonoonfoimit?  in  2662.  He  was  sent 
to  UtredhL  when  he  studied  for  three  years  under 
Grasviiu:  having  decided  to  foDow  the  medical  pro- 
fesrion,  he  then  went  to  Leyden  and  attended  the 
kotores  of  Hermann  and  Pitetum.  In  1605  he,  grad- 
uated in  philosophy  and  physie  at  Padua,  and  in  the 
foUowing  year  he  returned  to  his  nativeplace,  entering 
at  once  on  a  suaoesafal  practice.  ESs  MechametU 
Aeetnmt  of  Ihumu  appeared  in  1702,  and  in  170S  he 
was  adnmted  to  the  jEUyal  Society,  to  whose  f^ratu- 
tutimu  he  nrntribiited  in  that  year  a  paper  oa  the 


parasitic  nature  of  soalnes.  In  the  sameyear  he  wa» 
also  elected  phyridan  to  St.  niomas's  Hospital,  and 
appointed  to  read  anatomical  lectures  at  the  Surgeon's 
HalL  On  the  death  of  Baddiffe  in  1714  Mead  became 
the  recognised  head  of  his  profeemon ;  he  attended 
Queen  Anne  on  ha  death-bedLand  in  2727  was 
pointed  phjwdan  to  George  IL,  having  previouwr 
aem^  lum  in  that  capacity  when  he  was  prince  ta 
Wales.  HediedonFebroatyie,  1754.  Forhispkoe 
in  the  annals  of  medical  soioioe  aes  MroioWB,  p,  821 
of  the  present  vohime. 

Beiidee  the  JfeeAaniflal  'Aeeomt  9/  Mmwl  of  which  a 
■eeonfl  edition  ai^ieaied  in  1706,  Kead  pnUiahed  a  treatiM 
Dt  ZmmHo  BelU  «t  Ltmm  to  Cbrpmi  Htmrnut  «t  Morbit  imde 
OrimuUa  (17M),  A  Short  Dueowrto  eoneermtg  PiettU^Uial  Oom- 
taabm,  amd  ikt  MMod  to  bo  mood  tomroooiUU  (17S0),  Do  Fori- 
ob  et  UoTUmo  DiooeiHait  <m7),  JrecUea  Satra,  rive  do  JTerMa 
to«|MtoH&M  mi  to  BiMUo  mmtrmlmr  Oommmtwrimt  (1748), 
Oa  tt«  Bmn  (1749).  and  JWMta-  tt  JVwovto  JMiea  (17S1). 
A      of  UmA  by  X>r.  lIMr  aneaied  in  1786. 

MEADVUiLE,  a  dty  of  the  United  States,  wsi» 
seat  of  Crawford  ooanty,  Pennsylvania,  on  die  left 
bulk  of  Frendi  Creek,  a  tributary  of  the  All^hanv 
river,  and  at  the  junction  of  the  frankliD  branch  with 
the  vain  line  of  the  New  York,  Pennsylvania,  and  Ohio 
Bailroad|  miles  from  Salamanca.  It  is  awell-btiilt 
town,mamtain8  a  large  trade  with  the  oil  regions,  and  ha» 
railway  and  other  machine  woiks,  glass  woi^  woollen 
mills,  and  paper  mills.  Hie ,  Meadville  Uieologioal 
school  was  eetaUished  by  the  Unitarians  in  1844 ;  and 
Allegheny  College,  opened  in  1816  as  a  Presbyterian 
Church  institution,  has  been  carried  on  mnoe  1833  by 
the  Methodist  Episcopal  Church.  Meadville  was 
founded  by  General  Da^d  Mead  as  a  ibrtified  poet  in 
1789.  In  1816  it  had  only  400  inhabitants:  but  the 
number  was  8702  in  I860,  7103  in  1870,  and  8860  in 
188a 

MKASTiiea  {MmhOU^  Bvtbeola:  German,  Mtmm; 
nmch,  AoUjEjwoZe),  an  acute  in&edoos  disuse  ocoor- 
ling  mostly  in  children.  It  appMrs  to  have  been 
known  from  an  eariy  period  in  the  nistory  of  medicine, 
mmtion  being  made  of  it  in  the  writings  of  Bhaies 
and  others  of  the  Arabian  phj^dans  in  the  10th  oen* 
tuzy.  For  long,  however,  itM  spedfie  nature  was  not 
recognised,  and  it  was  held  to  ne  a  variety  of  small* 
pox.  After  the  non-identity  of  these  two  dueases  had 
been  established,  measlee  and  soariet  fever  c(»tinned 
to  be  confounded  with  eaoh  other;  and  in  the  aooount 
given  \fg  Sydmham  of  endemios  of  measles  in  London 
m  1670  and  1674  it  is  evidrat  that  even  that  aoouratft 
obaarver  had  not  as  yet  dearly  perodved  their  paUio- 
logical  distinolion,  altliongh  it  would  seem  to  have 
b^D  made  a  centaiy  eariier  Ingnsnas,  a  physidan 
of  Palermo.  It  is  only  within  a  comparatively  reomt 
period  that  measles  has  come  to  be  umvernlly  re- 
garded as  a  distinct  and  independent  malady. 

Like  the  othor  eruptive  fevers  (exanthemata),  to 
whioh  daas  ti£  diseases  measles  belongs,  ita  progress  is 
marked  by  several  stagee  more  or  less  sharplv  defined. 

Aftier  the  reception  of  the  oontagitm  into  the  system 
a  period  of  ineaba^n  or  latency  precedes  the  devdop- 
ment  <£  the  dianae,  during  whuh  sosioely  any  disturb- 
ance <^  Um  hodih  IS  peroeptiUe.  This  period  appears 
to  vary  in  duration,  bat  it  may  be  stated  as  generally 
lasting  for  from  ten  to  fourteen  days,  when  it  is  fol- 
lowed ix^  Uie  invadon  of  the  symptoms  snedally  ohar- 
acteristio  of  measles.  Theee  oonnst  in  the  somewhat 
sadden  onset  of  acute  catarrh  of  the  mucous  mem- 
Inranes.  Sneezing,  accompanied  with  a  watery  discharge, 
Bometimee  Ueeding,  from  the  nose,  redness  and 
watering  of  tbe  eyes,  cough  of  a  short,  frequent,  and 
noisy  character,  with  little  or  no  expestoratifui,  hoarse- 
ness of  the  voice,  and  oocasionally  nokness  and  diar* 
rhoea,  are  the  chief  local  phenomena  <^  this  stage. 
Bnt  along  witlt  these  there  is  well-marked  {elvile  <us- 
torbanoe,  the  tonperature  being  devated  (102°-104* 
F.),  and  the  pulse  nund,  while  headache,  thirst,  and 
restleBBoess  are  usoaUy  prsfent  to  a  greater  or  kaa 
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degree.  In  some  instances,  however,  these  imtialBymp- 
toma  are  so  slight  that  they  ahuost  escape  notioe,  and 
the  child  is  allowed  to  associate  witli  others  at  a  time 
when,  as  will  be  afterwards  seen,  the  oonta^on  of  the 
diaease  is  most  at^ve.  la  rare  cases,  espeoidly  in 
young  children,  oonTnlrionfl  vahet  in,  or  ooonr  in  the 
eotuae  of  (his  stage  of  inTamon,  which  lasts  as  a  rale 
for  fbur  or  fire  days,  the  febrile  symptoms,  however, 
showing  some  tendenciy  to  undergo  abiU«ment  after  the 
seoond  d«y.  On  the  fourth  or  fifth  day  after  the  in- 
vasion, sometimes  later,  rarelj;  earlier,  the  oharaoteris- 
tic  eraption  appears  on  the  skin,  being  first  noticed  on 
the  brow,  cheeks,  chin,  a^  behind  the  ears,  and  on  the 
neck.  It  consists  of  small  spote  of  a  dusky  red  or 
(ffimson  color,  slightly  elerat«l  above  the  surface,  at 
first  isolated,  but  tending  to  become  grouped  together 
into  patches  of  irregular,  oocdmonalw  orescentic  out- 
line, with  portions  of  skin  free  from  the  eruption  inters 
TOung.  The  faoe  acquires  a  swollen  and  Uoated  ap- 
pearance, which,  taken  along  with  the  catarrh  of  the 
nostrils  uid  oyes,  is  ahuost  onaraoteristic,  and  renders 
the  diagnoos  at  this  stags  a  mattw  of  no  difficulty. 
The  eraption  spreads  downwards  over  the  body  and 
limbs,  which  are  soon  thickly  studded  with  the  red 
spots  or  patches.  Sometimes  these  become  ooofljient 
over  a  considerable  surface,  giving  rise  to  a  larger  area 
of  uniform  redness.  The  rash  continues  to  oome  out 
for  two  or  three  days,  and  then  b^^  to  fede  in  the 
order  in  which  it  first  showed  itself,  namely,  from  above 
downwards.  By  the  end  of  about  a  week  after  its  first 
appearance  soaroely  any  trace  of  the  eraption  remains 
b^«id  a  fiunt  staining  of  the  skin.  Occasional^ 
during  amvalesooioe  diriit  peding  of  the  epidermis 
takes  place,  but  much  less  frequently  and  (UstinoUy 
than  is  the  case  in  scarlet  fever.  At  the  commence- 
ment of  the  eraptive  stage  the  fever,  oaUrrh,  and 
other  constitutional  distnimnoe,  which  were  present 
from  the  bc^nning,  become  aggravated,  the  tempera- 
ture often  ruing  to  105"  or  more,  and  there  is  head- 
ache, thirst,  furred  tongue,  and  soreness  of  the  throat, 
upon  which  red  patches  similar  to  those  on  the  sur&oe 
01  the  body  maybe  observed.  These  aymjptoms  usually 
dedine  as  soon  as  the  rash  has  aituned  its  maximum, 
and  often  there  occurs  a  sodden  and  extensive  fall  of 
temperature,  indioatuig  that  the  crisis  of  the  disease 
has  been  reached.  In  &ToraUe  oases  oonvalescence 
proceeds  rapidly,  the  patient  feding  perfectly  wdl  even 
before  the  radk  has  mded  from  the  skin. 

Measles  may,  however,  occur  in  a  very  severe  or 
mali^ant  form,  in  which  the  symptoms  throughout 
an  of  urgent  character,  the  rash  but  feebly  developed, 
and  of  dark  purple  hue,'  while  there  is  great  prostra- 
tion of  strength,  accompanied  with  intense  catarrh  of 
the  respiratonr  or  gastro-intestinal  mucous  membrane. 
Such  casee,  alwa^  of  serious  import,  are  happily  rare, 
occurring  mostly  in  (^cumstances  of  bad  hygiene,  both 
as  re^nids  the  individual  and  his  surrounoUngs.  On 
the  other  hand,  cases  of  measles  are  often  met  with  of 
so  mild  a  form  throughoot  that  the  patient  can  scarody 
be  peiBoaded  to  submit  to  treatments 

Measles  as  a  disease  derives  its  dtief  importance  in 
the  view  of  medical  men  from  the  risk,  by  no  means 
slight,  of  certain  oomplioations  which  are  apt  to  arise 
during  itaooune,  more  espedallv  inflammatory  aflfeo- 
tions  of  the  respiratory  organs.  These  are  most  liaUe 
to  occur  in  the  colder  seasons  of  the  year  and  in  very 
young  and  ddicate  children.  It  has  been  already  stated 
that  irritation  of  the  respiratory  passages  is  one  of  the 
^rmptoms  characteristic  of  meaales,  but  that  this  sub- 
sides with  the  decline  of  the  erajition.  Not  unfre- 
quently,  however,  these  ^ymptoms^  instead  of  abating, 
become  aggravated,  and  brondiitis  of  the  capillary 
fonn  (sea  Bbonohhis),  or  pneumonia,  generally  of  the 
diffuse  or  lobulw  vari^  (see  Phzdhohia),  impart  a 

S«vity  to  the  case  whioi  it  did  not  originally  possess, 
y  far  the  greater  proportion  of  the  mortuitv  in 
measles  is  due  to  its  complications,  of  whioh  ume 
just  mentioned  sie  tlu  most  eommon,  hot  which  slso 


indude  inflammatory  affections  of  the  larynx,  with  at- 
tacks resembling  croup,  and  also  dUrrhoea  assuming  ft 
a  dysenteric  character.  Or  there  may  remain  as  direct 
results  of  the  disease  chronic  ophthalmia,  or  diadiaige 
from  the  ears,  with  deafness,  and  oocauonally  a  form 
of  gangrene  uSaoting  the  tissues  of  the  mouth  or  cheeks 
MM  othw  parts  of  uie  body,  leading  to  disfigurement 
and  even  endangering  life. 

Aput,  however,  firom  those  immediate  ruks,  it 
serves  to  be  borne  in  mind  that  in  measles  there  i^h 
Dean  to  be  a  teodenciy  in  many  cases  for  the  disease  to 
leave  behind  a  weakened  and  vulnerable  condition  of 
the  general  health,  which  may  render  diildfen,^r»- 
viou^y  robust,  dehcate  and  liable  to  chest  complamta, 
and  it  is  in  not  a  few  inirtanoes  the  precursor  m  some 
of  those  tubereular  affections  to  which  the  period  oi 
childhood  and  youth  is  liable. 

These  various  effects  or  sequelie  of  measles  plainly 
indicate  that  akhoogh  in  itself  a  comparatively  mfld 
ulment^  U  cannot  ssftly  be  r^puided  with  indifference. 
Indeed  itisdonbtfit}  whether  any  other  disease  of  esily 
life  demands  more  caiefrd  watching  as  to  its  imflneoos 
on  the  health.  Hwpily  many  of  those  attending 
now  alluded  to  may  1^  proper  management  be  averted. 

Measles  is  a  disMse  <a  the  eai^er  years  of  diildhood. 
Like  other  infeotions  maladies,  it  is  admittedly  ram, 
though  not  unknown,  in  nurslings  or  infants  under  six 
months  old.  It  is  oomparatively  seldom  met  with  in 
adults,  but  this  is  simpEydueto  the  fact  that  most  per- 
sons have  undergone  an  attack  in  eariy  life,  bdos, 
where  this  has  not  been  the  case,  the  old  suffer  eqnalljy 
with  the  young.  All  races  of  men  appear  liaUe  to  tha 
disease^  provided  that  which  constitutes  the  «ww*'t'ftl 
factor  m  its  origin  and  spread  exists,  namely,  ooatft- 

fion.  Some  countries  «upy  long  immunity  firaon  out* 
reaks  of  measles,  hot  it  nas  frequently  bean  found  in 
such  cases  thai  when  the  contuion  has  once  been  in- 
troduced the  diaease  extends  with  great  rapidity  and  vir- 
nlenoe.  This  was  shown  in  two  well-known  T"ir*fTKrs 
in  recent  times, — namely,  the  epidemic  in  the  Faroe 
lalandsin  1846,  where,  withinnx  months  afterthe  arri- 
val of  a  single  case  of  measles,  more  than  three-fourths 
the  entire  population  were  attacked  and  many  perished ; 
and  the  similariy  produced  and  still  more  desbnetive 
outbreak  in  f^i  in  1875,  in  whidi  it  was  estimated 
that  about  one-fourth  of  the  inhalntants  were  out  off 
the  disease  within  a  period  of  about  three  months 
(see  Fui).  In  both  these  esses  the  great  mortaltly 
has  been  ascribed  to  the  compKeations  of  the  malady, 
spedaJly  indnced  by  over-crowding,  insanitary  sar- 
roundings,  the  absence  of  proper  nourishment  and 
nursing  for  the  sick,  and  the  utter  prostration  and 
terror  of  the  people,  rather  than  to  any  marked  maHg- 
nancy  in  the  type  of  the  disease.*  Not  a  few  authori- 
ties, however,  while  fully  recognizing  the  Ewnefiil  ef- 
fect of  these  unfavorable  conditions,  are  yet  disposed  to 
hold  that  epidemics  of  this  kindj  when  occurring  in 
what  might  DO  termed  a  virgin  soil,  are  apt  to  possess 
an  innate  severitv.  In  many  lands,  such  as  the  United 
Kingdom,  meades  is  rarely  absent,  e^peoiaUy  Beam 
large  centres  of  population,  where  spondio  cmmb  are 
found  in  gres^  or  less  number  at  all  seasons.  EveiT 
now  and  then  epidemics  arise  from  the  extanon  m 
the  disease  among  those  members  of  a  oommnn^ 
who  have  not  been  in  some  measure  jnotocted  by  a 
previous  attack.  There  are  few  diseases  so  contagions 
as  measles,  and  its  rapid  spread  in  epidemic  outbreaks 
is  no  doubt  due  to  the  well-asoertuned  fact  that  con- 
tagion  is  most  potent  in  the  earlier  stages,  even  before 
its  real  nature  nas  been  evinced  by  the  characteristic 
appearances  on  the  sldn.  Hence  the  difficulty  of  tim^y 
isolation,  and  the  readiness  mth  which  the  dinnaao  n 
sioead  in  schools  and  fiunilies.  There  is  litde  doiilife 
too  that  the  contagion  may  be  oanied  ficom  odr  i^aes 
to  another  persons  themsdves  nnafilMted,  as  wefl 
as  hr  dothing,  eta,  dthoiuh  its  tenadty  and  aotzvity 
in  this  respect  is  apparaitly  mndi  less  maifced  than 

1  mmiineifoiii  y  ttt^fiawiuMuul  flbcWy.  Landaa,lOT. 
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diat  of  BnaU-pox  or  soariet  fever.  Of  the  natvsi  of 
the  infecdog  a^ot  nothbg  certain  la  known.  Recent 
inTestifiationfl  into  the  mode  of  oiigin  uf  others  of  the 
aoute  mfeotionfl  diaoaBOB,  and  die  diaooveiy  in  the 
Wood  and  tinoea  in  the  oase  of  some  of  them  of  lower 
forma  of  o^panio  life  (badlli),  which  can  be  isolated 
amd  ean  hf  mooolatuHi  be  made  to  '*^"*"™*****  the 
parltoilar  maladr  to  whic^  tliey  an  rdated,  give 
oonnteiuuioe  to  the  opiuion,  now  widely  entertained, 
that  the  infecting  principle  of  the  exanthemata  is  of 
this  nature.  The  snlject^  however,  is  still  tmder  in- 
Teata^ation,  and  more  information  is  wanting  before 
defimte  statements  can  be  mad&  Second  attacks  of 
meaake  are  oooauonally  observed,  but  ihey  are  rare. 

TVeoAnatt— The  treatment  of  meaalea  embraoee  the 
preventive  measurei^  to  be  adopted  in  the  case  of  an 
outlxeak  }sy  the  isolation  of  the  mck  at  as  eari^  a  period 
as  poBsilde.  Epidenuca  have  often,  eepecially  in  limited 
looalitifle,  been  onituled  by  aneh  a  precaution.  In 
fiunilies  with  little  honae  aooommodation  Uiis  measure 
is  frequently,  for  the  reason  already  referred  to  regard- 
ing the  eommnnkaUe  period  the  disease,  ineffeotoal ; 
nevertheleM  when  praoticaMe  it  ought  to  oe  tried,  for 
it  is  a  gnve  wror  Deedlessl^  to  expose  the  healthy 
chtidien  in  a  femily  to  the  ndc  of  infection  onder  the 
idea  that  thoy  most  neoenarily  take  the  diseaae  atsome 
time  or  other.  The  onadKoted  diildien  dioold  like- 
wise be  kept  &om  school  for  a  time  (probaUy  abont 
three  weeks  from  the  ootlmak  in  the  femily  would 
suffice  if  DO  other  case  occur  in  the  interval),  and  all 
obthing  in  contact  with  die  patient  should  be  sabjeoted 
to  dinnfection  or  thorough  washing.  In  extennve 
eindemicB  it  is  often  desiratde  to  dose  the  sohools  of  % 
utali^  tta  a  time.  As  r^arda  speoal  treatment,  in 
an  cnunaiy  oase  of  measles  Uttto  is  Teqmred  bcgrond 
wtiaf  in  iinnnnniT  in  ftihiln  nnwilitiniiii  flrnnrillj  Gon- 
flnement  to  bed  in  a  somewhat  dsricened  nxmi,  into 
nhidt,  bowewr,  Air  is  freely  admitted  in  aiuh  a  man- 
nor  as  to  avoid  the  risk  <^  draughts,  Uxht-nomiihiii|j[ 
fiquid  diet  (soups,  milk,  eta),  and  nun  dia|A(n<etio 
remedies  such  as  the  acetate  of  ammonia  or  ipeoar 
eoanha,  are  all  that  is  necessary  in  the  febrile  stages 
When  the  catarrhal  symptoms  are  veiy  severe,  the  hot 
batii  or  warm  packing  to  the  body  generally  or  to  the 
diest  and  throat  affora  relief,  and  the  same  measures 
may  with  advantage  be  adopted  should  the  eruption  be 
bnt  feeUy  developed  or  tend  to  recede,  and  espedall^ 
should  oonnUona  set  in.  The  serious  chest  oompb- 
eatiom  ^  meadea  are  to  be  dealt  with  by  those  meas- 
nes  uplioaUe  for  the  relief  <^  the  paitioular  symp- 
tcms  Jjee  BftOMOHiTU,  Pmnnfonu).  The  inhaU- 
tion  u  vapor  and  the  use  <tf  the  preparations  of  am- 
monia are  of  spedal  effioaCT.  IMarrhcM  is  treated  by 
the  nsnal  remedies,  inclnmng  oarefrUly  administered 
doses  of  Dover's  powder,  <^ialk,  eta  During  conva- 
lasoenoe  the  patient  must  be  guarded  from  exposure  to 
eold,  and  for  a  time  after  recovery  the  state  of  the 
health  ought  to  be  watched  with  the  view  of  averting 
the  evilsj  tx^  local  and  oonstitutional,  lAdA  bat  too 
often  f<mow  this  disease. 

Chrman  Meade$  [BStK^  ot  I^aidemie  Soteola) 
is  a  term  api^ied  to  aoontanous  era^ve  disorder  hav- 
ing entun  points  neemManee  to  measles,  and,  ao- 
eoraing  to  some  obsnrexs,  also  t«  soariet  fever,  but  ex- 
hilnti^  its  distinot  individuality  in  the  feet  that  it 
protects  from  neither  of  these  diseases.  Itoccnrsmort. 
eommonly  in  diiklren,  and  is  occasionally  seen  in  ex- 
tenrive  ^ndemioB.  Bwond  oonfinement  to  the  house 
in  the  eruptive  stage,  wnioh,  from  the  slight  symptoms 
experienced,  is  oftiBn  difficult  of  accomplishment,  no 
ntedal  treatment  is  called  for.  There  is  littie  doubt 
that  the  disease  is  often  mistaken  for  true  measles, 
and  many  of  the  alleged  second  atta^  of  the  latter 
mala^  are  probably  eases  of  riUhdn.  Ihaduef  pcnnts 
of  difference  are  the  following : — 

L  TIm  abasDoe  of  diatlnet  premonitoty  lymptoina,  the 
■tags  of  iuvaaion,  irttleh  In  mceslM  is  nioaUT  af  fbor  d^s* 
dwntiMi,  and  aeeompaaled  with  waU>mairkad  ftver  and 


oaturh,  being  In  TStheln  either  wholly  sbient  as 
Ingly  uight,  endnzins  only  for  one  day. 

2.  The  eroption  of  rothdn,  which,  althoo^  m  regaidi 
ita  looali^  ua  "*"**yT  of  ptogren  dmilu  to  meulee,  dif- 
fen  tomewhat  In  ita  appearanoe,  the  ipota  being  of  amaller 
aiae,  paler  color,  and  with  Icm  tendency  to  grouping  in  erea- 
eentio  patohee.  The  taah  attaina  Ita  maximom  in  abont 
one  day,  and  qnickly  dlaiqtpean.  There  ia  no  accompany- 
ing inereaae  of  tempeimtore  in  thla  atage  aa  In  meaalea. 

3.  The  milder  chaneter  of  the  ajmptCMna  of  rSthela 
throaghoat  ita  whole  oonne,  and  thwaneence  of  eompUca- 
tions  and  of  liabUl^  to  anbaequent  Impidzmenk  4f  health 
■noh  aa  have  been  seen  to  mntain  to  meaalaa. 

(J.  a  A.) 

IfEASUREMENT.  We  propose  is  the  first  pises 
to  enter  into  some  detail  on  the  flmdamental  priiH 
ciplea  of  the  theory  <^  measurement,  and  in  doing  so 
it  will  be  necessary  to  sketch  the  very  remariuUe 
theoiy  establiahed  by  Biauann  and  other  matbema- 
tidana  as  to  the  fonodi^ons  <^  onr  geomelrieal  know- 
ledge. 

Every  ^rstem  of  geomdtriosl  measurement,  as  indeed 
the  whole  sdenoe  of  geometry  itself,  is  founded  on  the 
posrilnlity  tff  transferring  a  fixed  figure  fronf  one  inrt 
of  spaoe  to  another  with  unchanged  form.  We  are  to 
femiliar  with  this  process  that  we  are  apt  not  to  realin 
ita  importance  until  vwy  speaal  attention  has  been 
directed  to  the  sutgect*  We  therefore  propose  to  make 
a  logical  examinalaon  of  the  nature  of  the  assumptions 
involved  in  the  posnlnlity  of  moving  a  figore  in  spaoe 
80  tiiat  it  shall  undergo  no  alteration.  We  shall  find 
that  we  reoube  to  postulate  certain  siqtpoi^tions  with 
r^;ard  to  the  nature  <^  QMoe  and  to  tfa«  mesBorsment 
ofdistances. 

It  will  faciUtate  the  conception  of  this  somewhat  dif- 
ficult subject  to  oonsider  Uie  oase  of  hypothetical  rea- 
soning beinga  which  Sweater  deseriMid  as  bdn^  in- 
finitetv  attenuated  bookworms  confined  to  infimtely 
thin  sheets  of  paper.  We  suppose  such  two-dimen- 
sional beinga  to  be  absohtely  limited  to  a  certain  snr- 
feos.  The^  ooold  have  no  ooaeeptum  of  qiMS  em»i 
aa  of  two  dimensions.  Themovanentf^a  pdintvonld 
for  them  form  a  line,  the  movement  of  a  Une  would 
form  a  snrfeoe.  Thttjr  oould  conduct  thur  measure- 
ments and  form  their  geometrical  theories.  Thqr  wonhi 
be  aUe  to  draw  the  shortest  lines  between  two  punts, 
tiiese  lines  beiuj^  what  we  would  call  geodesies.  To 
these  two-dimensioned  geometen  ^eodesios  would  pos- 
sess noany  of  the  attributes  of  stmght  lines  In  ordinanr 
n>aoe.  If  the  sur&oe  to  which  the  beings  were  eon- 
fined  were  actually  a  plane,  then  the  geometry  would 
be  the  same  as  onr  geometry.  They  would  fiiid  that 
on|y  one  straight  line  oonla  be  drawn  between  two 
pomts,  that  through  a  pwitonhr  one  Miallal  toagiveo 
Bne  oould  be  drawn,  and  that  theenasofaHnewoidi 
never  meet  even  though  the  line  be  prolonged  to  infini^. 

We  might  also  suppose  that  inte^gent  beiaga  oomd 
exist  oa  the  snrfeoe  of  a  sphere.  Thai  shortest  line 
betwem  two  pcnnts  would  be  the  sn  of  the  ff^at  circle 
Joining  those  two  pcsnta.  Th^  would  also  Ind  that  a 
second  ^[eoderio  oould  be  drawn  Jt^i^ng  the  two  points, 
this  being  of  ooorse  the  remaining  part  of  the  great 
orda  A  curious  exception  would,  however,  be  pre- 
sented by  two  points  ^ametricallv  oppomte.  An  in- 
finite number  or  geodesies  ean  be  orawn  between  these 
points  and  all  those  geoderios  are  of  equal  length.  The 
axiom  that  there  is  one  shortest  Hne  between  twoanvoi 
pcHnts  would  thus  sot  hold  withont  exception.  Tbm 
would  be  no  psralM  Hses  known  to  the  dwellers  on  the 
sphere.  It  would  be  found  by  them  that  eveiy  two 
geodemoB  must  intersect,  not  only  in  one,  but  even  in 
two  pcnnta.  The  sum  of  the  three  angles  of  a  triande 
wouB  for  them  not  be  constant   It  would  always  oe 

riter  than  two  ri^ht  angles,  and  woidd  increase  with 
area  of  the  tnuif^a  Th^  would  thus  have  no 
oonception  of  similarity  between  two  geometrical  figures 
of  different  sizes.  If  two  triangles  be  constiuoted 
which  have  their  sides  proportional,  the  angles  of  the 
larger  trian^e  would  be  greater  than  the  oorxeBptmd- 
ing  angles  m  the  SBBaller  trissgla^ 
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It  is  thtifl  plain  Uiat  tlie  geometrioal  aadonu  of  (be 
■phere-dwellrai  miut  be  vety  diffoent  from  Uiose  of 
tne  pUnenlircdiem.  The  lUffereot  axioms  depend  upon 
the  different  kinds  of  space  whidi  they  respeotively  in- 
habit, while  their  logioal  powers  are  identioal  In  one 
sense,  however,  ,th6  dwellers  on  the  sphere  and  on  the 
plane  have  an  axiom  in  common.  In  each  case  it  will 
be  po$tibUfor  a  Jigure  to  be  mov«2  about  without  altera- 
tion of  its  dmmnota.  A  spherical  triangle  oao  be 
moved  on  the  suifloe  of  a  sphere  without  distortion 
jnst  as  a  pluie  tiiangle  may  be  moved  in  a  plane. 
Th9  ■phere^wellen  and  the  phme-dwellaa  woold  be 
«qnal]y  tiAa  to  apply  the  test  of  oongnienoe.  It  is, 
however,  p|OBuble  to  suppose  reasonioj;  beinn  confined 
to  a  space  in  which  the  translation  ora  rigid  figure  b 
impossible.  Ti^e,  for  instance,  the  sur&oe  of  an  ^ip- 
Kna  or  even  a  spheroid  such  as  the  surfaoe  of  the  earth 
itself.  A  triangle  drawn  on  the  earth  at  the  eauator 
oould  not  be  transferred  to  the  surface  of  the  earth  near 
the  pole  and  still  preserve  all  its  sides  and  all  its  angles 
intact 

If  a  surface  admits  of  a  fi^pire  being  moved  about 
thereon  so  as  still  to  retain  all  its  sides  and.all  its  angles 
unaltered,  then  that  siufacc  must  possess  certain  special 
properdes.  It  can  be  shown  that,  if  a  snrfiice  la  to 
trasMSB  this  property,  a  oeitain  function  known  as  the 
** meafore of cnrvatnre "  Is  to  be  eoostant  Themeasore 
<rf  cnrvatore  is  the  redprocal  of  the  product  of  the 
greatest  and  least  radii  of  curvature.  We  do  not  now 
enter  into  the  proof;  but  it  is  snffidoitly  obvious  that 
a  sphere  of  which  the  Tsdius  is  the  geometric  mean 
between  the  greatest  and  least  radii  of  curvature  at  each 
point  will'  to  a  large  extent  osctilate  the  eurface.  so  Uiat 
a  portion  of  the  surfaoe  in  the  D«ghborhooa  of  the 
pomt  will,  genendly  speaking,  have  the  same  curva- 
ture as  the  sphere.  If  the  sphere  thus  determined  be 
the  same  at  all  the  different  points  of  the  surfaoe,  then 
the  curvature  of  the  different  parts  of  the  surface  will 
on  the  whole  resemble  that  of^the  sphere,  and  there- 
fore we  cannot  be  snrprued  that  the  surface  posBessing 
this  property  will  admit  the  displacement  of  a  rigid 
figure  thereon  without  denmgement  of  its  form. 

vP^e  are  thus  conducted  to  a  land  of  sur&oe  the  geome- 
try of  which  is  similar  to  that  of  the  plane,  Imt  in 
which  the  axiom  of  parallels  does  not  hold  good.  In 
this  surface  the  radii  of  curvature  at  every  point  have 
opposite  signs,  so  that  the  measure  of  curvature  which 
IS  zero  for  the  plane  and  positive  for  the  sphere  is 
negative  for  the  surface  now  under  consideration. 
This  surface  has  been  called  the  "pseudosphere/'  and 
its  nature  has  been  investigated  by  Beltrami*  In  the 
geometry  of  two  dimensionB  we  can  thus  have  either  a 
plane  or  a  sphere  or  a  pseudosphere  which  are  charao- 
tuiaed  by  the  property  that  a  mr&oe  mi^  be  moved 
about  in  all  directions  without  my  change  either  in  the 
kf^hs  of  its  lines  or  in  the  magnitudes  of  the  angles. 
The  axiom  which  assumes  that  there  is  only  one  geo- 
deuc  connecting  two  points  marks  off  the  plane  and 
the  pseudosphere  from  the  sphere.  The  axiom  that 
only  one  parallel  can  be  drawn  through  a  given  point 
to  a  given  line  marks  off  the  plane  from  the  pseudo- 
sphere.  The  geometJT  of  Euclid  is  thus  spedally  diar- 
acterized  among  all  conceivable  geometries  ^  two 
dimensions  by  the  following  three  axioms — (1)  the 
mobility  of  nfpd  firures,  (2}  the  single  geodesic  be- 
tween two  pointSf  (3)  the  existenoe  or  parallels. 

A  very  uteiesti^  account  of  this  theory  will  be 
found  in  Clifford's  Lectures  and  Ettayi,  vol.  L  p.  317. 
We  shall  follow  to  some  extent  the  method  employed 
by  him  in  oidffl  to  obtain  an  idea  of  the  important  con- 
ception whiidi  is  called  the  "curvature  of  8pao&'* 

1  AujriB  df  AtfreKAMlow  daUa  OemuMs  Mn-Aietldea,  Naplei, 
UBS;  "reoria  tonnMnenUle  dagll  qwril  dl  camtan  ooiuUiit«,'' 
.lMMH<IIJIiitaMHBa,Mr.iLton.U.mw2n-8&.  Boch papwa bare 
iMen.twuIatedlnto  Fteneh  by  J.  Hooa  Unnals  Sekiaitbiua 
dfl  TEedU  NoriMde,  torn.  t.  imU.  An  axeeadlnriy  Interesting  ao- 
eoantof  thewlMde  nbieatwlube  Jtmad  In  mauihAxL  FeSiiat 
XflriwM  on  Afenlfils  tiaaBlated  1v  Atkln^ 

London,  1881,  pp.  S7-71. 


Suppose  ageodeoc  be  drawn  ma  surftoe  cfomnbut 
curvature.  Then  a  piece  of  the  lorfhae  adjoining  thii 
geodenc  can  be  slid  along  the  onrve  so  as  all  the  tima 
to  fit  in  dose  contact  therewith.  If  the  piece  cf  aur- 
£»»  be  turned  to  the  other  ude  of  the  geodenc  it  wiD 
still  fit  along  this  side.  A  line  poes^sing  this  pro- 
perty is  oallm  by  Leibniti  a  straight  line.  It  can  be 
eaaly  shown  that  a  geodesto  drawn  on  a  ^jpua  will  also 
be  a  geodesic  when  the  figure  is  tnnsrarred  to  any 
other  position.  Suppose  that  the  figure  be  divided 
into  two  parts  A  and  B  by  the  geodesio ;  then  the  part 
B  can  be  moved  nrand  so  as  to  fie  npcn  A,  and  tha 
boundaiy  lines  of  the  two  portaons  wifi  be  annodflDt. 
Now  let  the  two  parts  while  superposed  be  translated  to 
any  other  pouUon,  then  l^e  piece  B  may  be  slid  oS[ 
and  back  to  its  (original  position  with  regard  to  A.  It 
must  still  fit,  because  the  whole  figure  might  have  been 
translated  before  the  subdivinon  took  pUoe.  It  foUovi 
that  the  division  between  A  and  B  having  been  a  geo- 
desic in  its  original  position  will  continue  to  be  a  geo- 
desic however  the  figure  may  be  translated. 

In  a  similar  wav  we  obtain  the  conception  of  a  plane. 
According  to  Leibnits's  definition  a  plane  is  a  surfaoe 
such  that  if  a  portion  of  the  space  contiguous  thoeto 
be  slid  along  the  sorfue  it  will  oontiiiDonsly  fit,  and 
if  the  portion  of  space  be  transferred  to  the  other  nde 
of  the  surface  it  will  fit  also.  This  definitioa  has  na 
meaning  exc^  we  asBume  diat'tfae  bodies  may  be 
transited  in  space  without  derangement  of  thor  dimcn- 
nons.  From  any  point  we  can  ima^ne  a  doubly  in- 
finite number  of  geodeucs  radiating  in  all  directions; 
if  a'  plane  be  drawn  thmogh  the  pohit,  then  all  the 
geodcNcs  touching  the  plane  at  that  point  form  what 
may  be  called  a  "geodesM)  sui&oe."  It  is  shown  that 
geodesic  surfaces  « this  description  can  alone  fulfil  ths 
oonditioiw  by  which  planes  are  to  be  defined.  A  doub^. 
infinite  number  of  geodeac  surfaces  can  be  drawn 
through  every  pomt  If  a  rigid  body  be  divided  into 
two  parts  by  a  geodeuc  plane,  then  no  matter  how  the 
body  be  dispUoed  the  pune  of  Motion  will  st^l  be  geo- 
desic. The  plane  di  notion  may  be  made  to  pass 
through  any  point,  and  tiie  body  may  then  be  ^vm 
such  an  aspect  as  shall  cause  the  section  to  coincide 
with  an^  geoderio  snr&ce  through  the  ptunt,  bat  this 
necessanly  involves  that  t^e  section  shall  fit  each  geo- 
desic surface,  in  other  words,  that  aU  the  ffeodaie  nr- 
/ocer  shaU  have  a  conatant  eurvaiure. 

The  point  which  we  have  now  gained  is  one  of  veiy 
^eat  importance.  In  our  ordinary  oonoeptionB  of  space 
the  geodesc  surfaces  are  oi  course  our  ordinary  planes, 
and  the  common  curvature  they  possess  is  aero,  Imt 
Uie  condition  that  rigid  bodies  shall  be  capable  of 
ttanshuion  with  onaltmd  featores  doei  not  reqnoe 
that  the  ourvatures  shall  be  sero,  it  mere^  laqnins 
that  the  oomtures  shall  be  constant.  If  we  add, 
however,  the  postulate  of  similarity,  then^  the 
tures  must  be  sero.  The  postulate  of  flunihrityn- 
quires  that  it  shall  be  poanble  to  construct  a  figure  od 
an^  scale  and  anywhere  similar  to  a  given  fintrs. 
Tlus  practically  includes  the  ordinary  doctrine  of  pa^ 
allels.  Lobatohewsk^  devdoped  the  system  of  geo- 
metry on  the  supposition  that  the  space  had  a  oonitant 
curvature  different  from  aero.  In  this  ^eometiy  Uw 
paralleb  can  be  drawn  throng  a  given  pomt  to  ft  fina^ 
and,  to  quote  Clifford— 

"The  sum  the  three  angles  of  a  Man^islaasttH 
two  right  angles  by  a  qoanti^  proportional  to  the  uea  flf 
the  triangle.  The  whole  of  this  geometry  ]i  worked  oat  la 
the  Bt^le  of  Enelid,  and  the  most  IntoieaUng  conelnaiiHS 
are  arrived  at,  partiettlar^tn  the  theory  of  solid  maa^la 
which  a  sorflm  turns  up  wUeh  Is  not  ^aae  nlaavdyts 
that  spaea  bat  which  for  the  pwpoae  of  drawing  flgans 
upon  ft  la  Identleal  with  the  AMUdeaa  plane." 

The  most  oomprehennve  mode  of  viewing  the  whds 
theory^  is  that  adopted  by  Riemann  in  his  oelebrated 
memoir  "Ueber  die  Hypothesen  welehe  der  Geometric 
zu  Grunde  Uegen,"  1854  {AbhandL  da-  IcHnigL  Qt- 
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tdbeL  M  Gdltiitgm,  vol.  ziiL).i  Tin  auljliol  tnat- 
oent  of  this  mAjtUt  powwa  one  obiiooa  Miranta^ 
Ulte  hm  of  BjtaMB  m^admiti  of  dedootioiwoo  pardy 
logical  priiuajplm  Hiae  is  not  dMnfeio  the  risk  oP 
^adtljintrodmangoduraxiania  in  addition  to  those  witii 
'"vdiidi  ire  liartodi 

Hsgnltodes  whuA  bare  only  one  dimendon  present 
■die  tlieoiy  of  msnrsment  In  its  simideBt  fonn.  The 
length  of  a  stnight  lino  may  be  taken  as  en  Ulnsfaration 
4tf  a  onfridinMndoned  nu^jnitode.  The  Tdooi^  of  a 
moriag  partidet  the  tempeiatiue  of  a  heated  body,  the 
^ecirio  neiittanoe  of  a  metal,  all  these  and  many  others 
are  iiutanoeB  <ji  ono-dimwuiloned  m^nitade,  the  meaoure 
of  whloh  is  to  be  expresBed  b^  a  sinyle  qoantity.  But 
tiiere  may  be  magnitades  which  require  Aon  than  a 
«ins;le  measuremeot  for  their  complete  specificatioD. 
T^ke,  for  iostaoce.  a  foar«ided  field  which  has  been 
•doly  soTT^ed.  Of  what  is  the  measnremeat  of  this 
field  to  eoDoat?  If  the  namber  of  acres  in  the  field 
be  all  that  Is  reqnired  then  the  area  is  expressed  by  a 
idbi^e  refennoe  to  a  nnmber  of  standard  acres.  If, 
howsTer,  the  entire  drconistancee  of  the  field  are  to 
be  broDgfat  into  Tiew,  thai  a  simple  statnnent  of  the 
area  is  not  sofficiuit.  It  can  be  easily  shown  that  the 
«urveTor  most  ascertain  five  indmeodoit  qoantities  be- 
fore the  details  of  the  shape  of  the  add  can  Ee  adequately 
defined.  Four  these  qnantities  may  natonuly  m 
the  laigth  of  the  four  sides  of  the  field,  the  fifth  may 
iw  one  of  angles,  or  the  area,  or  the  l«igth  of  one  of 
tiie  diagonals.  Speaking  generallyt  we  may  say  that 
five  difltanct  measorementi  will  be  neoewazy  to  define 
the  field  adequately.  The  aotoal  ohotoe  of  the  parti- 
enlar  measurements  to  be  made  is  to  a  great  extent 
arfoitrary.  The  only  oonditaon  absolute^  neoessazy 
is  that  they  shall  be  all  indepradent  and  iree  from 
amloffiuty.  Onoe  these  five  qoantxtaes  are  aaoartuned 
then  all  Uie  oUier  features  of  the  fignre  are  absolutely 
detannined.  For  instanoe.  the  ibnr  ndes  and  the  dia^ 
gonal  being  aocertuned  measorement,  then  the 
other  diagfmal,  the  four  angles,  and  the  area  can  all 
be  oorapnted  byoaleubttion.  The  five  quantities  would 
detemune  ererythios  about  the  field  exoept  its  atonal 
poration  OD  the  sunaoe  -of  the  euth.  If  we  fruther 
desired  to  have  the  field  exactly  localized  ontun  other 
qoantities  must  be  added.  The  latitude  and  the  longi- 
tude of  one  specified  comer  of  the  field  would  com- 
pletely indicate  that  comer,  while  the  aiimuth  of  one 
fide  nom  that  comer  would  complete  the  definition 
<^  its  poation.  We  are  thus  lea  to  see  that  for  the 
ocHuplete  delineation  of  erei^^  droumstanoe  relating  to 
the  shape  of  the  field  and  its  looalitv  eight  different 
measurements  have  been  required.  Two  sets  of  ei^ht 
measurements  differing  in  any  pardoolar  can  never  m- 
dioate  the  same  field.  It  is  very  imjxvrtant  to  notioe 
that  the  number  of  quantities  required  is  quite  inde- 
pendent of  the  partlcidar  nature  oi  the  measurements 
adopted.  We  might,  for  instanoe,  have  simply  measured 
the  latitude  and  longitude  of  each  of  the  four  corn  era 
of  the  field.  Onoe  these  quantities  are  known  then 
the  shape  of  the  field,  its  area,  its  anglesj  and  its  dia- 
gonals nave  all  been  implicitly  determined.  Here 
agun  we  see  that  as  two  quantities  are  required  to 
localize  each  of  the, four  comers,  so  eight  quantities 
will  be  required  to  fiilly  determine  the  whole  field. 

Li  Uie  operations  of  analjlical  geometry  we  are 
aeoiiBtomed  to  specify  the  pomtion  of  a  point  \^  the 
nlatdon  which  it  been  to  oertun  fixed  axes.  By 
means  of  oertun  quantities,  ather  altogether  Unear  or 
partly  linear  and  parUy  angular,  we  are  enabled  to 
specify  the  position  of  the  point  with  absolute  defi- 
niteness.  These  quantities  are  called  the  oo-ordinates 
«f  the  point.  In  a  nmilar  thoui^  more  extended 
■ense  we  may  nae  the  word^  "oo-orcBnatefl"'to  exprees 

1  A  translation  of  this  iwper  was  TObtlshedbrCIlflbnl  In  Ahtan 
(yoL  TllL  Noa.  US,  lM,pp.  M-17,  BS,%7),  and  has  been  repiinteci  In 
the  ooUected  edition  ^  ClURnd's  Wbi%  1882,  pp.  66-to.  For  a 
bfbliogisphjr  of  hlgher«Mca  and  noD-BacUdean  geonetn^  see 
aitloles  bT  Oeonre  Bmce  HalsMd  in  tha  Amaicm  JowwUaf  Matk^ 
maUa  Am  and  Apptied,  L  201-270.  nt.  8»:  U.  6&-70. 


the  group  of  magnitades  whidi  we  have  fcund  to 
be  adequate  to  the  oomplete  spedftcatian  the  fidd. 
By  the  measuTement  of  the  fidd  la  tlie*  meet  oomplete 
sense  of  the  term  we  mean  the  measunmeat  of  its  ei^t 
oo-ordinates. 

Bappose  that  an  ol^ect  is  oopipletdy  fiped&ei  by  n 
co-ordinates,  tlien  ereiy  diffwrat  group  of  n  co-ordinstes 
will  spedfy  a  diAmt  oljeot.  Thii  mtire  group  of  sudi 
otjeds  will  form  what  is  called  a  eontinnciasly  extended 
maniWdneis.  The  slni^y  extended  manifoldneas  may  be 
most  eooveniently  illnstrated  by  the  oonoepdim  of  tmi^ 
the  vaiioos  epochs  of  wliich  are'  the  elemwits  in  the 
manifoldneas.  Space  is  a  triply  extended  manifoldness 
whereof  the  dements  are  points.  All  oonodvable 
^eres  form  a  quadruply  extended  manifoldness.  All 
ooncei-vable  triangles  in  space  form  a  maoifoldoess  of  nine 
dimensioiis.  The  nnmber  of  co-ordinates  required  to 
specify  the  podUon  of  an  element  in  a  maniroldnflss  is 
thus  equal  to  the  order  <tf  the  msnlfbldneBS  itsdi.  It  is 
important  to  observe  tiiat  the  dements  of  the  manifdd- 
ness  may  be  thcansdves  olgects  d  no  UtUe  oomplexity. 
Thus,  fbr  instanoe,  the  oomcs  forming  a  oonfiwal  group 
constitute  the  dementa  of  a  dn^y  exiwided  mani- 
foldness. 

The  essential  feature  of  a  dogly  extended  manifold- 
ness is  that  a  continuons  proffross  of  an  dement  can 
take  place  only  in  two  direcutms,  dther  forwards  or 
backwards.  Bnt  a  sli^ly  extended  manifddness  may 
be  regarded  as  itsdf  an  elanent  in  a  manifoldness  of  a 
higher  order.  Thus  the  points  on  a  drde  form  a 
dnig^  extended  manifoldness.  while  the  drde  itself  is 
one  element  of  the  manifoldness  whioh  oondsts  of  a 
series  of  oonoentrio  circles.  The  system  of  oonoenttie 
(^rcleB  may  in  like  manner  be  reguded  as  an  dement 
in  tiie  manifoldness  which  embraces  all  QrstemB  of' 
oonoentrio  oirdes  whose  centres  lie  alouj^  a  given  line. 
We  are  thus  led  to  ooDodve  of  a  multiply  extended 
mamfiddnesB  as  made  up  fay  the  ■aeoenva  aanpoil- 
tion  of  nugly  extended  maninddnesBeB. 

It  fidlowB  fimn  the  omoaption  of  a  manifoldness  that 
in  the  case  of  a  singly  extended  manifddness  the 
pontion  of  every  dement  must  be  capable  of  being 
completely  spedned  by  a  nngle  quantity.  It  becomes 
natural  to  assodatewith  each  element  of  the  manifold- 
ness a  special  numerical  magnitude.  These  magni* 
tudea  may  vary  from  -oo  to  •{-<»:  to  each  magnitude 
will  oorrespond  one  dement  of  the  -  manifoldness, 
Mid  oonveisely  each  element  of  the  manifoldneas  is 
completdy  spedfied  whenever  the  appropriate  number 
has  Doen  assigned.  It  is  quite  possible  to  have  this 
aasodatioii  of  nmnerical  magnitude  witii  the  actual 
podtion  of  an  elem«it  iiidepmd«it  of  any  ordinary 
metrical  relations  of  the  qratem ;  it  irill,  however, 
most  usually  be  found  that  the  numeiioal  ma^itudes 
chosen  are  such  as  admit  of  direct  interpretations  for 
the  partionlar  manifoldness  under  consideration.  Thus, 
for  instanoe,  in  the  case  of  the  'syston  of  oonoentrio 
drdes  it  will  be  natural  to  aasodate  with  each  drde  its 
radius^  and  the  podtion  of  each  drde  in  the  manifold- 
neas will  thus  be  oompletely  defined'by  the  radius.  So 
also  in  the  case  of  that  nnf^y  extended  manifoldness 
which  consists  of  colon,  it  wiQ  be  natural  to  employ  as 
the  number  whioh  speofies  each  particular  color  the 
wave-length  to  which  that  particular  color  oorresponda 

If  the  dements  of  such  a  manlfoldneM  can  receive  a  aim- 
nltaneoos  displacement,  then  it  is  plain  that  to  each  element 
Id  ih9  original  position  will  oorrespond  an  element  in  the 
second  position.  Let  tE  and  j/bn  the  nnmerical  magnitades 
oorrelated  to  these  two  elementa.  Then,  since  the  relation 
most  be  of  the  one-toH}ne  type,  It  is  neocesary  tliat  tha 
magnitades  c  and  y  must  be  connected  by  an  equation  of 
the  type 

+ fc» -)- eir -f- <l»0 
It  follows  from  this  that  there  are  a  pair  of  elements  which 
are  common  to  botii  systems,  for  U  st^$  we  have  the 
equation 

(*-{-«)« -f  (1=0. 
Th»  original  equation  may  be  written  in  the  fooo 

•ar-j- (I -•.)*+ (0 -f -0, 
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Mkd  whatonr  ftlva  m  mar  Chit  eqiuiUoii  will  lead  to 
tiie  MOM  qudxstlo  for  the  two  oomnum  elements.  Wethoi 

ham  ft  liniKly  inllaite  nnmber  of  dlsplftoementi  which  are 
oomp^ble  with  the  oondition  that  the  two  ftindamental 
alementi  dull  remala  nnaltered,  ai^  it  ia  dispIaoementB  of 
this  kind  which  exproH  tbft  moTaments  of  a  rigid  sTstem.  - 

The  pootiott  of  a,  point  ia  to  be  defined  by  three  oo- 
ordinatea.  In  our  ordinary  conception  of  ooordinates 
the  pomtton  of  the  point  ii  defined  by  certain  measuie- 
meata,  and  Uitib  it  would  seem  that  the  very  mention 
of  ooordinates  had  already  preenppoeed  tbe  idea  of 
distanoe.  Thia,  however,  need  not  be  the  ease.  We 
can  aasome  a  point  in  Bpaoe  to  be  oompletelv  defined 
by  three  purely  nnmericu  qnantidee.  It  will  be  sap- 
posed  that  to  each  sroup  of  three  ooordinates  oorre- 
qonda  one  pnnt,  ud  UuU  eonversely  to  one  pdnt  will% 
eorxe^tond  three  ooordmates  and  no  amlagiii^  is  to  be 
present  This  latter  ooniddenuion  will  ezdude  from 
our  prestoit  view  soeh  oases  as  those  where  the  posiUon 
of  a  pcnnt  is  defined  by  a  line  and  two  uglMi  Deeanse 
Slices  am  solijeot  to  a  well-known  ambiguity  amount- 
ing to  any  even  multiple  of  w.  In  this  case  it  would 
not  be  true  that  to  one  jwint  corresponds  one  set  of  oo- 
ordinates, although  the  couTcrse  may  be  correct 

It  is  neoessary  to  understand  oleariy  the  nature  of 
the  BappoeiU(nu  which  are  made  with  regard  to  space 
by  this  assumption.  Let  x,y,a  and  ae^,  be  tbe 
ooordinatea  of  two  points  a  wd  a^.  Now  y,z  can 
diaage  oontmuoualy  by  any  law  into  cb^i  y',  r .  Each 
intemndiato  stage  will  an  the  ooordinates  of  a  point 
It  must  thus  be  posnole  to  pasa  continuously  m  an 
infinite  number  of  ways  from  we  ixnnt  a  to  the  pmnt 
of.  We  thus  assume  that  space  is  continuous  when 
we  have  assamed  that  ita  points  are  represmted  b^  oo- 
ordinates, It  must  be  observed  that  we  preduato 
nothing  as  to  space  which  is  not  involTed  in  the  fact  that 
to  eaoh  point  oonesponds  one  ^up  of  three  ooordi- 
nates. To  some  extent  the  oonmderations  now  before 
ns  will  api^  to  any  other  contimtous  manifoldness 
which  requxes  three  coordinates  for  the  complete 
spemfication  of  its  elements.  Take,  for  instanoe,  a 
musical  note.  It  oaa  be  qteoified  aooontely  fajr  its 
pitohj  intennCy,  and  timbfe.  Tlham  three  qnantitiea 
uqr  be  regarded  as  the  three  coordinates  which  will 
diaonnunate  one  mund  from  the  rest  The  manifold- 
neas  eomprinng  all  munoal  notes  is,  howerer,  verr  dif- 
taoBttb  from  die  manifoldness  which  embraoes  all  the 
n^ita  of  spaooi  ^aoh  of  these  manifoldnesses  is  no 
doubt  oontmuftoa,  and  eaoh  of  them  is  of  three  dimen- 
nons,  but  the  conception  of  distance  can  have  no  place 
in  the  muooal  manifiddnesB.  This  is  due  to  the  ab- 
eanee  ftom  muaioal  manifoldness  of  anything  parallel 
with  the  conception  of  rindi^  in  the  spaoe  manifold- 
ness. These  remaiks  will  show  Uiat  the  oonoeption  of 
"distance"  is  someUiing  of  aspedal  type  vfvi  in  a 
threfrdimeoAMi  oontinnons  manifc^dneBS. 

There  are  also  othft  three-dimennooed  and  oontina- 
onsmanifiddneaaee  ' from  which  the  omception  of  dis- 
tance is  also  absent  Take,  fbr  instuM»,  the  manifold- 
ness whiclk  embraces  all  t^edrolea  that  can  lie  in  a 

S'ren  jAxob.  The  points  of  sodi  a  manifoldness  are 
A  flireks.  It  is  three-dimennoned,  for  two  coordi- 
nates will  be  required  for  the  centre  of  each  drde  and 
one  fbr  its  radius.  It  is  obviously  a  continuous  mani- 
foldness, for  one  drde  may  by  infinitely  graduated 
modifications  pass  into  any  other.  Yet  irom  this 
manifoldness  also  the  oonception  of  distanoe  is  absent 
There  ia  no  tntelligiUe  relaUou  of  one  cdrde  to  another 
which  is  analogous  to  the  distance  iriiioh  we  require  to 
detamina. 

We  shall  now  an  the  inveatintion  of  Hebnh<dts, 
hy  whidi  dte  anaqrdoal  form  of  the  fimotion  ezpreas- 
ing the  distance  is  to  be  asoertdned  {OSttmgm  Madir 
r^ten,  1868,  pp.  193  »q.). 

It  must  be  remembered  that  our  definition  of  a 
point  will  be  purely  analytloaL  Suppose  three  dif- 
ferent snles  of  pure  quantity  eaoh  extending  from 
-co  10  + OS.    £Mh  of  these  scales  is  per&cuy  con- 


tanuonS)  so  that,  no  matter  how  close  any  two  elenenlt 
in  the  aoale  may  be,  it  is  always  poenhle  to  oononr* 
the  insartiim  of  an  infinite  number  of  inten&ediato 
elementiL  A  pcnnt  is  to  be  defined  tot  oar  present 
puipoae  as  a  group  of  three  numerical  magnitudes 
taken  me  from  each  of  the  three  scales.  Tlus  concep-  ^ 
tion  may  be  stated  more  MDeraUy.  We  can  ocmoetTe 
n  difibrant  numerical  scales.  Then  a  group  of  » 
numbers,  «w  from  each  scale,  will  define  an  dement 
of  a  continuous  »-fold  manifoldnefls. 

It  win  be  obvious  that  unless  the  theoiy  of  distance 
possess  a  special  diaractor  it  will  not  be  posriUe  for  a 
rigid  body  to  exist  Take,  for  instuioe,  five  pmatM  in 
a  rigid  body  ABODE  There  are  ton  difierMit  pain 
of  points  and  ten  oorreaponding  distances;  all  these 
ten  distances  mnst  remun  nndumgad  when  the  bo^ 
ia  diaplaoed.  We  mi^  assnme  tJie  podti<m  of  A  axhr 
trarily.  Then  after  the  displacement  B  most  be  plaoed 
at  the  right  distance  from  A,  but  will  only  be  limited 
l^y  this  condition  to  a  certain  surface,  C  must  be  ^acBd 
at  the  right  distance  from  A  and  mm  B,  thus  C  wiQ 
be  limited  to  a  oertun  curve.  D  must  be  placed  at 
the  proper  distances  from  A,  Scorn  B,  and  from  C. 
These  conditions  will  be  aufficnent  to  define  D  with 
complete  definitlBness.  In  the  same  way  E  will  be 
completely  defined  ite  distancee  from  A,  B,  and  C, 
but  aa  I)  and  E  are  .thus  fully  defined  we  nave  no 
guarantee  that  the  diiiance  BE  shall  retain,  after  the 
tranalation,  the  same  Talus  lAioh  it  had  b^re.  This 
thsn  indicates  that  ths  fiinotion  vriiidt  is  to  ex|»ess 
the  distance  must  have  a  veiy  meoial  form.  Any 
arlntrmry  flmotioa  (tf  the  six  oocndinates  of  the  two 
pointe  wonld  in  general  not  fiilfil  Uie  oonditum  that 
the  distance  DWa&er  the  tnuisformation  wiU  retain 
the  same  ^ne  as  it  had  before.  If  a  peatar  number 
of  points  than  five  be  taken,  the  oonduums  which  • 
rigid  qratem  most  fulfil  become  still  man  numeronsL 

Let  s,  y,  •  be  Oie  eooidhiatas  of  a  polnl  In  a  rigid  body 
fttttt  to  rotate  around  ft  point  We  shall  awiiiB  that «  y,  • 
la  in  the  vioinittr  of  the  ilzed  point  and  that  the  dtopiaoa- 
flkent  of  the  bodr  )•  >uoh  that  a  seecmd  fotst  nmalas 
altoied.  Iaotiierwords,thedls^aeemgatistobest«tati«» 
axcQnd  a  line  Joining  the  two- pointi^  and  w«  shall  alae 
amme  that  when  this  rotation  has  been  oompleted  ewy 
point  will  be  reatoied  to  its  original  positioiL  Xet  *  be  the 
angle  of  rotfttioa  anmnd  Om  axis,  umb  a,  y,  a  wfU  all  be 
fanctlons  of  iu  and  wa  may  aaiuiui]  that  the  ftUowlac 
eqnatlona  will  hold— 

§5»ai»+li»-f» 

In  the  flnt  plsoe  it  is  plain  that  these  dlflteantiat  «oaM- 
etenta  mnst  be  flucttona  of  s,  y,  %  and,  theae  ftuaettPMS 
being  expanded  in  asoendlng  poweia,  we  may  omit  all 
powers  above  the  ftiat  It  will  also  be  obvioos  that  the 
absolute  terms  most  be  sero  as  the  origin  la  \j  hjjnihnala 
to  be  ft  fixed  point  Aa  ttie  dtapUoBnuDt  la  a  xeMkn,  it 
follows  that  the  differential  ooeffloienta  mnat  be  mco  tar 
oertaiiL  vateos  of  fl^  y,  a  dUEteent  from  aaao^  bst  ttla  1b- 
volves  the  eendltfon 


la 

h 


We  now  proceed  to  solve  the  three  linear  difllBi«Btiak 
eqnatimis  by  the  well-known  prooes.  If  we  mnltiplj  th» 
tbreeaqnattonal^  1;  ssarespMtivolr.aindlf  wedetennia* 
l,as»aotba*        ^    ,    .  , 

«k  K  Ifl» -{- SMI -f  nei, 
iritaia  ft  ia  aoatbeT  eonatant  deterained  fey  the  etusHn 
«to-ft,oi      ,fli  1—0, 
ho      ,  ii-ft  ,  »■ 
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Cka  dUhnatlal  aqutlou  tlun  give 

W«  km  alvMdT  Men  that  ona  af  the  -nlim  of  ik  mmtt  bo 
aa««t  wlMBM  If  the  oUisr  velnea  be  In  uid  ftg  we  ham  the 
time  equtiou 

|p>  4-1^ -f  m»»  Bah' 

It  !■  ^aln  that  ki  and  Ai  eatmot  be  real  qoantltiei,  for 
then  the  qoantitiea  Iia -f- "*ty  4*  *t«  + **iir  4- *>••  oould 

attain  any  Talnea  from  -  ai  to  -f  a>  acoording  to  the  varia- 
tioni  in  9.  If  Ai  and  kt  are  Imaginary  then  will  alio  the 
eorreepondint  Talnet of  1, «,  n  beTmftgfnary.  Wathraefoie 
write 

Mth«l  k^+nV+i^aBA/'aMCay+cd 

M+n» + ne— iln  (•«+«) ; 
In  whleh  caaewe  hare 

( V» + +  v)» + (^1*+ m)* = . 
But  it  ii  pldn  that  nnle*  *  be  naro  the  left>hand  aide  of 
till!  eanaUon  will  be  mao^tible  of  Indefinite  IneieMeA 
wMtftueimtniytooQr  hypotlualiL  WeantheteAneen^ 
titled  to  usome  that  f — 0.  The  two  rooti  of  the  onbie  for 
h  inoat,  therefiwe,  be  pan  Imaginariei^  and  thu  we  have 
thaeondition 

ai+ti+tt— 0. 

finally  we  have  for  the  detexmlnatimi  of  a,  a  the  ftUow- 
liiC  thna  oqnattona:— 

^4- «iir  4- *M  ™oonat. 

^  +     +  M = A  ooe  (-y+ 0) 
+  wr  +  ne — A  ain  (Mf + «). 

It  win  aln^Iify  the  rabacqnent  eatoalatloMa  If  we  now 
innka  aaeh  a  tranaformatton  <rf  the  oo^ihihiatM  aa  will  e»- 
■klana  to  write 

W«  lUl  thM  hm  flraaa  the  reanlta  Jaat  obtalMA 

dX  . 


dY 
dZ 


i-mZ 


Tha  nummentoinrflqwndinff  to  viamohaaleaTM  unaltered 
•11  pointo  of  whioh  tkb  Y  and  the  Z  are  eqnal  to  aero. 

Iietai  now  n^ioae  another  difplaeeaient  to  be  glnn  to 
Om  ayatent  by  a  mtation  aboat  another  axia  ao  ohoaeD 
thatall  the  pointo  fin  wUeh  XvOandZaOahaUnBi^ 
vnaltered.  For  thii  condition  to  be  fttlilled  we  moat  hare 
thaaqaation 

^=»=«,x+04-.fcZ 
dT 

■jp— «X+04-nZ 
dZ 

tu  then  eaeh  aide  of  theae  eqaations  will  be  eqoal  to  aero 
ibr  pointo  wliieh  make  X  ana  Z  lero.  The  condition  that 
the  Tooto  of  &  sliall  bo  pnrely  imaginary  glrei  na 

If  the  body  reeelvea  both  the  rotatlim  n  and  tiia  rotation 
then  the  joint  eifoot  of  theee  two  rotations  moat  be  eqnal 
to  thai  «f  a  rin^  rotation    ao  that 

dX  dX  dX 
a#  "  d,  dt* 
dT     dT  ,  dT 

dZ     dZ  ,  dZ. 
jr  Hatting  tte  two  wta  of  eqnatlona  we  havt 


dZ 

jj-=-«X+-T+nZ 

Aa  thli  morement  most  also  be  a  rotation,  the  three  right 
hand  membore  most  be  fluable  of  being  rendered  aero  flr 
eartain  valnea  ot  i^Y,£  and  thetefkira  we  hare  (mata 
baring  that  «•  4- n=0) 


Thii  condition  lednoes  to 


■0. 


Thia  equation  matt  be  oatiafled  for  OTery  Taltte  of  ** ;  for, 
whatever  be  the  amplitndea  of  the  two  rotattoni,  thay  miHt 
whenooDpoandedbeeqaaltoailnglaxotatioB.  Wethar^ 
fin*  haTC  the  ocnditiraa 

To  Mtiafy  the  latter  omditlon  eiUw  ai  ot  >*  mast  be  eqnal 
to  aero.  We  most  examine  whioh  of  th«M  two  oonditlons 
ia  reqolied  1^  the  ^oUem.  SInee  %  la  aqnal  to  aan  wa 
hava 

dX 

^KciZ4*nZ 

dZ  _ 
^-•sX. 

If  »i  were  aero  then  the  first  eonation  wonld  fihow  X  to 
be  oonstant ;  and  the  toanlt  would  be  that 

T  »  «iX>i  +  ieinXv*  4- oonst. ; 
or,  in  other  wrads,  T  wonld  be  sueeptiblo  of  Indefinite  In- 
jreaas  with  the  increase  of  *.  Th»  aappoaltton    ^0  la 
thsorafm  loaeluded,  and  we  are  teesd  to  Almlt  that  •!  H  Ql 
Iha  thna  aqiiaiHoBa  then  reduce  to 
dX 

-^,=,^ 

dZ  _ 
^-*X. 

IfthebodynealTMaretatton«"aboatanadaiAlihlami 
Xnad  T  nalteredf  we  then  lunre 

;^-iiX+p.T  +  0. 

The  OMdltlon  that  the  two  rooto  of  h  ihaU  be  panly  faaac- 
inaiyglTeaaa 

Let  tills  rotation  and  the  first  rotation  be  eomnnmlcated 
together.  The  reauiting  rotation  eonld  haTO  been  piodaeaJ 
by  a  xetatlan  x,  and  thus  we  have 

dX  _  dX  ,  dX 
dt  —  d,  '**dfl" 
dY_  dY  ,  dT 
dK  ~  dt  "Tdif" 

dZ  dZ  ,  dZ 

dx~  +d?>' 
Sabstitutinf,  we  obtain  as  Wore 

g=AX+„T+0 


dY 

Si 


iiX+jiY-»Z 
and  aa  before  the  condition  most  be  fulfilled 


A.ffi    .  0 

A  »  »  » 
ft ,  #i4— .  0 

•!A(»4—)-*iA»»™« 
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TUi  MB  0BI7  be  MlMed  ft*  aU  nlsM  ef  ■•  if 0  ud  If 

T»  MwmliM  whettwr    «•&  be  MRS  wa  here  the  equtlMw 

a  _ 

dZ 

ftMBbeihownthKtIf  0b  mra  mxo  thmwe  ihmdd  lisTe 
Keipablflof  indeflniteinotttMe;  udlwiioewo  Me  thak/t 
■art  Iw  MN^  w  that  the  three  equtiona  have  the  finm 

dX  ^ 

Let  tu  DOW  aee  whether  theee  equtions  wQI  ftaUl  the 
'  eradltUm  for  a  rotation  ^.  If 


dY  dY  ,  dY 
*P  ^di'  "•"ST"' 

m  duU  lh«t  lum  hr  mlMtttBtloB 

Bat,  If  thte  la  to  it^reaeat  a  ntatloB, 

AatUataalwaTitobetnWiSTMaappoMlbA  fi 
fufltaiua  were  multliiUed  I7  a  """"^  wni^  Ik  la  plain 
that  we  mat  have 

and  ei|^«>0. 

Tin  tnl  eMditioB  ia  to  ba  laUaAed  hf  maUna  fa  anof 
for  neither  of  the  other  poaible  lolntiona  ia  admuiible  if 
the  ooordiaatea  are  to  be  preaented  from  indefinite  inereaae. 
In  a  almilar  way  the  aeeond  condition  reqoizea  that  a  moat 
beam 

HMnmlnf  now  Oo  thiee  froapa  of  eqaationi,  th«]r  are  aa 
ftOowa:— 

dY         -    *Y  *  *Y 

AT— 2,  j-r-o  ,37,-^ 

dZ     ,    _    dZ      «   dZ  „ 

FlnaUr  let  aa  asppoaa  that  the  bo^  mealvaa  all  fiuree 
motfoBa  almalt^neoBaly.  The  leanltlnf  aotlMi  maat  atiU 
ba  a  ntaMoB,  and  thoa  we  have  tibo  enidltkn 

*>•*."•  —0, 
^  .0  »- 

1  .-Ko 

iridah  irkm  M^anded  glvei 
It  U  therefore  naoiaaiy  that 

Bat,  aa  thia  ia  homogeneooa  in  the  two  etMnponeot  rotatiimi 
InTolred,  It  dooa  not  follow  that  the  aenaiate  terms  of  this 
eqnatioB  mint  neoeaauilT  be  aero,  wo  aatia^  tUa  oondi- 
tiam  by  writing 


Lat  the  bo^  next  zeceiTe  mtg  dl^laoemeu,  At,  V,  and 
V  ttwnwelwTeinfBDaral 


with  limilar  eaoatlons  for  SY  and  3Z. 
By  sabstittatdon  these  eqnationa  beoome 

iX  =  -«.iZ<l*'-ifiYV 
^Y  =  -«ZA)  +/XV' 
az  — +»YJv 

If  wo  molMj^y  the  flrat  of  Uieaa  eqaattona  Igr  X,  tta 
aeeond     kY,  and  the  third  by  bZ,  and  add,  we  find 

or  Z*+fcT*4:ME*— eonrt. 

Here  we  have  attained  the  ftrndamental  pn^ert^  which 
the  coordinates  mnst  satisfy.  If  i  be  eqnu  to  nni^  tiioa 
we  have  the  well-known  condition  of  ordinary  spaoe  and 
ordinary  rectangnlar  coordinates,  but  it  will  be  seen  that 
these  is  nothing  in  the  preoeding  inTestigatiqn  to  make 
it  necessary  that  h  ^oold  be  unity.  There  are  there- 
fore a  singly  Infinite  variety  of  spaces  In  whioh  it  la  pos- 
sible for  a  rigid  body  to  be  dia^aoed.  The  diflbrent  nines 
otk  thos  oomipond  to  tho  uflbzenfearTatorea"  whteh 
a  spaoe  miriit  have  while  it  still  retained  the  fludamontal 
pi^er^  miidh  la  neoessazyfor  meaammnont  hyeonc*- 


It  will  now  be  projper  to  study  the  n>eoul  diaraetor- 
isticB  of  the  apace  with  whioh  we  are  nuniliar.  It  hai 
been  called  the  flat  apace  or  homaloidal  apaoe  to  dif- 
tinguiah  it  from  other  spaces  in  which  the  ourvature  if 
not  sero.  It  is  manifeet  that  the  (diaracteriaUo  fe** 
tares  of  our  space  are  not  necessarily  implied  in  tba 
general  notion  of  an  extended  quantity  of  three  di- 
mensions and  of  the  mobility  of  rigid  figores  thernn. 
The  ohanuteristio  features  of  our  space  are  not  nece» 
sittes  thought,  and  ^e  biiUi  of  Endid's  azioma,  in 
so  &r  as  they  spedaUy  cUfferentiate  our  spaoe  noa 
other  ooDoeivable  spaces,  must  be  estabMsned  by  az- 
peiiettoe,  and  by  experience  only. 

Th»  specdal  feature  of  our  space,  by  which  it  is  cBa- 
tfaignished  from  spherical  spaioe  on  the  one  hand  and 
peeudo-apherioal  q>aoe  on  uie  other  band,  depends 
upon  what  Riemuin  calls  the  meaanre  of  curvature. 
Ii  the  sum  of  the  three  angles  of  a  triangle  ia  to  be 
two  right  angles,  and  if  the  geometrioal  similarity  of 
large  figures  and  small  figures  is  to  be  possible,  then 
the  measure  of  eurrature  must-  be  sera  Now  aQ 
measurements  that  can  be  made  seem  to  confirm  the 
axiom  of  parallels,  and  seem  to  show  the  measure  of 
eurrature  of  our  space  to  be  indistinguiabable  firon 
aero. 

It  can  be  proTed  that  the  amount  by  whioh  tiu 
three  ani^  <»  a  tnangle  woidd  differ  fixHU  two  ridit 
angles  in  enrved  spaoe  depends  upon  the  ana  oS  uw 
tziangle.  The  gn^er  the  area  of  the  triangle  th« 
neater  is  the  difference.  To  test  the  fiunous  proposi- 
tion, Eudid  L  32j  it  will  therefore  not  be  sufiSdeot  t» 
measure  small  tnangles.  It  might  be  contended  that 
in  small  triangles  the  difference  between  the  sum  of 
the  three  an^^les  and  two  right  angles  was  so  small  ss 
to  be  inextricably  mixed  up  with  the  unavoidahle 
errors  of  measurement  Seeing  ther^ore  that  amaD 
triangles  obey  the  law,  it  is  necessary  to  measure  large 
triangles,  and  the  largest  triAnglea  to  which  we  han 
access  axe,  of  comae,  the  triangles  whioh  ihe  astnmo- 
moB  have  found  means  of  measaring.  The  kzgest 
aTulable  triangles  are  those  which  hare  the  dianwitief 
of  the  earth's  orbit  as  a  base  and  a  fixed  star  at  ths 
vertex.  It  is  a  very  carious  droumstanoe  that  tbe  in- 
vestigations of  annual  parallax  of  the  Stan  am  pre- 
oisely  the  investigations  whioh  would  be  neoeesaiy  t» 
test  whether  one  of  these  mighty  triangles  had  the  sun 
of  its  three  angles  equal  to  two  right  angles.  It  most 
be  admitted  uaat  the  parallax -seeking  astronomers 
have  never  yet  found  any  reason  to  think  that  there  is 
any  measurable  difference.  If  there  were  such  a  dif- 
ference it  would  probably  be  inextrioaUy  mixed  n^ 
with  the  annual  parallax  itseE  Were  spaoe  realtf 
paeado-spherioal,  then  stars  would  exhitntareal  pant 
ua.  even  if  th^  wen  infinitely  ^staot.  AstnucmeK 
have  sometames  been  posxled  by  obtuning  a  negmtiT* 
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panllax  as  the  remit  of  thdr  labon.  No  doubt  this 
nas  generally  or  indeed  alwa^  arism  from  the  errors 
whioE  are  inevitable  in  inquinM  of  this  nature,  bat  if 
Biwoe  Tore  really  ourred  then  a  negative  panulax 
might  reaolt  from  obsorratitKH  wMoh  posMiMa  math- 
onatioal  perfeotlon. 

It  moBt,  however,  be  Temembered  that  even  the  tri- 
angles <^  Uie  parallax  investigationB  an  utto-l;  inrig- 
tufiant  when  oompaied  with  the  dimennonB  w  spaoe 
itsd£  Btw  the  whole  viaible  nnivene  miist  be  only 
an  nnoonouvaU^  smaU  atom  when  viewed  in  its  true 
nlatiou  to  infinite  spaoe.  It  may  well  be  Uiat  even 
i^Uh  the  panllax  triu^ee  our  oppfflrttmities  of  testing 
the  inopopdon  are  uttody  inadequate  to  pnmoanoe  on 
the  presence  or  abseace  of  oorvature  in  spaoe.  It  must 
remun  an  open  quesUon  whether  if  we  had  large 
enough  triangke  the  sum  of  the  three  angles  would 
still  M  two  ri{[ht  angles. 

Hehnholti  illustrates  the  snhjeot  by  considering  the 
representation  of  spaoe  which  is  obtuned  in  a  spherical 
muxOT.  A  mimw  of  thu  kind  representa  the  ol»ecta 
in  front  of  it  in  appazentb  fixed  pontions  behind  the 
muKv.  Hw  ima^  of  the  sou  and  of  other  diatant 
olgeofai  wiU  Be  behmd  the  mimr  at  a  disteaoe  ecmd  to 
ite  fooal  length,  or,  to  quota  the  deaeriptioB  of  Behn- 
faolta- 

"Tlie  baagttof  'a  man  mo— Bring  with  a  ziile  a  straight 
Una  from  the  mirror  would  contract  more  and  mote  the 
fttthar  he  went,  but  with  his  shmnken  rule  the  man  in 
the  image  iroiild  eoont  oat  exactly  the  same  number  of 
eentimatrea  as  tiw  nal  man.  And  in  general  all  geometri- 
cal measnrements  of  lines  or  angles  made  wit^  regularly 
varying  Images  of  real  instmments  would  yield  exactly 
the  Hune  reanlta  as  in  the  outer  world.  All  congruent 
bodies  would  coincide  on  being  applied  to  one  another  in 
the  mirror  as  In  the  outer  world.  All  lines  of  sight  in  tiie 
outer  world  would  be  represented  by  straight  lines  of  sight 
In  the  mirror.  In  short  I  do  not  see  how  men  in  the  mir- 
ror are  to  disoover  that  their  bodies  are  not  rigid  solids 
and  their  erperlmoes  good  examples  of  the  eorxectneas  of 
Euolid' s  axioms.  But  if  tii^  oould  lo(A  out  upon  oar 
WOTld  as  we  ean  look  Into  thefn,  without  overstepping  the 
boundary,  they  most  declare  It  to  be  a  picture  in  a  spheri- 
cal mlrror,and  would  speak  of  ns  just  as  we  speak  of  them; 
and  If  two  Inhabitants  of  the  diAreut  worlds  could  cmn- 
munieate  with  one  another,  neither  so  &r  aa  I  can  see 
would  be  able  to  convince  the  other  that  he  had  the  true, 
the  otiier  the  distorted  relations.  Indeed  I  cannot  see  that 
such  a  auesUon  would  have  any  meaning  at  all  ao  long  as 
nfiM'*'t"^'**  ffonsMwattiHis  are  not  mixed  up  with  it" 

A  very  important  contribntion  to  this  snlfjeot  haa 
bam  made  by  ^ifeflsor  Simon  Newoomb,  enticed 
"Slementary  Theorems  Relating  to  the  Oeometr^  of 
a  Space  of  Three  DimenmonB  and  of  Uniform  Positive 
Curvature  in  the  Fourth  Dimenuon,"  see  Jour.  f.  d. 
retn«  uad  angaoandte  Mcith,,  vol  IxxxiiL,  Berlin, 
1877. 

He  ooounonoes  by  assuming  the  three  following  postu- 


1.  "  That  space  is  triply  extended,  unbonaded,  without 
properties  dependent  either  upon  position  or  direction,  and 
poSMSsing  sneh  planeneas  In  its  smallest  parts  that  both 
the  postulates  of  the  Euclidean  geometry  and  oui  CMumon 
conceptions  of  the  relations  of  the  parts  of  qiaee  are  true 
tax  vnaj  Indeflnitely  small  region  in  spaos." 

2.  "ThMt  thia  spaoe  is  alTected  with  lueh  curvature  that 
a  right  line  shall  always  return  into  Itself  at  the  end  of  a 
finite  ud  real  distance  SD  without  losing  in  any  part  oS  its 
eoune  that  symmetry  with  respect  to  spaoe  on  all  sides  of 
It  which  constitutes  the  Amduuntal  property  of  oureon- 
ee^nofit." 

8.  "  That  If  two  right  lines  emanate  from  the  same  point 
making  the  indefinitely  small  angle  «  with  each  other, 
their  distance  apart  at  t^e  distance  r  from  the  p(dnt  of  in- 
tersection will  be  given  by  the  equation 

yewoomb  also  aanunes  that  two  straight  lines  intersect 
only  in  a  single  point.  He  defines  a  "  complete  right  line  " 
as  one  returning  into  itaelf,  ss  supposed  In  postulate  S. 
Ain*  small  poittou  of  it  is  to  be  eonoetved  as  a  EucUdeaa 
fi^t  line.  The  loena  of  all  complete  right  lines  psaiing 


through  the  ssme  point  and  touching  a  Euclidean  plana 
through  that  point  will  be  ealled  a  "  complete  plane." 

A  "  region ''^  wiU  mean  any  indetnitely  saoaU  pertian  of 
qiace  In  whleh  wo  are  to  eoaeelvs  the  Sndidean  geoB> 
etry  aa  holding  true. 

Newoomb  then  pmoseds  to  dsmonstrats  the  fsUowlac 
propositions: 

L  All  oomplate  right  lines  are  of  the  same  length  SD. 
^nee  D  is  the  greatest  possible  distance  at  which  tha 
points  can  be  iltuated,  it  being  supposed  that  the  dlstanoa 
is  measured  on  the  line  of  least  absolute  length. 

IL  The  complete  plane  is  a  Euclidean  plane  in  every  ra- 
gi<m  of  its  exwnt. 

UL  EveiT  ^yrtem  of  right  JJnss  passing  tiuoui^  a  com- 
mon point  A  and  making  an  indefliutely  small  angle  with 
each  other,  ate  paiallel  to  eaeh  other  In  the  nglon  (tf  A'  at 
distance  D. 

IV.  If  a  system  of  right  lines  pssi  in  the  same  plana 
thtough  A  the  loous  of  tnalr  most  distant  points  irill  be  a 
complete  right  line. 

v.  The  locus  of  all  the  points  at  distance  S  frtmt  a  fixed 
point  A  is  a  complete  plane,  and  indeed  a  double  plane  if  wa 
conrider  as  distinct  the  ooinoident  sorihoes  In  whleh  tha 
two  opposite  lines  meek 

TI.  Conversely,  all  right  lines  psrvsndionlar  to  the  same 
complete  plane  meet  in  a  pcdnt  at  the  oistaaos  D  on  each  side 
of  thephute. 

TU.  F<i»  oveiy  eompMa  right  Una  Oere  is  a  w^vsutt 
compete  right  Une  sneh  .that  every  point  of  the  one  Is  at 
distance  D  from  every  point  of  the  other. 

VIII.  Any  two  ^jmes  in  space  baveas  a  common  perpen- 
dicular the  right  Una  Joining  their  poles,  and  Intersect  each 
other  In  the  ecoOugate  to  that  right  line. 

IX.  If  a  STStom  of  right  lines  pasi  through  a  poin^ 
their  coidttgates  will  be  u  the  pohur  jSMot  of  that  point. 
If  they  uso  be  in  the  same  plwe  the  coqjngates  will  all 
pass  through  the  pole  of  tiutt  nhuie. 

Z.  The  relatlmi  between  the  sides  s,  I,  s  of  a  plane  tri> 
angle  in  curved  apeoe  and  their  opposite  angles  A,  B,  C 
wm  ba  thessme  as  in  a  Euclidean  ^isrieal triangle  ot 

which  the  comsponding  sides  us  ^  Jq. 

XL  Space  is  finite,  and  its  total  vtdutte  admits  of  belnr 
definite^  expressed  by  a  number  of  Euclidean  soUd  anUa 
which  la  a  flmotiea  of  D. 

XXL  The  total  vtdume  of  ipaoe  is 

XIII.  The  two  sides  of  a  complete  ^aae  are  not  dlstine^ 
as  in  a  Euclidean  surteoe. 

XIV.  If  moving  along  a  right  line  we  erect  aa  ludeflntte. 
series  of  perpendiculata,  each  in  the  same  Euclidean  i^ana- 
with  the  one  which  precedes  it,  then  tm  oompleting  tiie  line< 
and  tetutning  to  oar  starting-point,  the  penendlculaiawiUr. 
be  fbnud  pointing  In  a  dlxemtm  the  opposne  of  that  wtth, 
which  we  Btatted. 

Newoomb  concludes  thus :  "  It  may  be  also  remarked  that, 
thete  Is  nothing  within  our  experience  whleh  will  JustUy  a. 
denial  of  the  poariblU^  thst  the  ^aee  In  whleh  we  find 
ourselves  may  be  curved  In  the  manner  here  sappossd.  IL 
might  be  claimed  that  the  distance  of  ths  Ihtthest  visible, 
star  is  but  a  small  ftaetion  of  the  greatest  distance  D,  but. 
nothing  mote.  The  snlfjeotive  ImposriUlitT  of  conceiving 
of  thoj  relation  of  the  most  distant  polnti  m  such  a  nac^ 
does  not  render  Its  existence  Incredible.  In  bet  our  olffl- 
oulty  is  not  unlike  that  which  must  have  been  folt  by  tiie 
flirt  man  to  whom  the  idea  of  sphwidtar  of  the  earth  was* 
suggested  In  conceiving  how,  by  tiavwing  in  a  constant, 
direction  he  oould  return  to  the  point  from  which  he  stwted 
without  during  his  Joum^  fewng  any  sensible  chsnge  la 
the  direction  of  gravity." 

A  sketch  of  the  non-Euclidean  geometry  is  given  by  Pro- 
fessor Q.  Chtyatal  In  tiie  Pnc  Bog.  Boo.  Sdm.,  vol.  x.,  session 
ism-eo.  The  study  of  tbls  papsr  is  reooaunondod  to  aU 
who  desire  to  study  the  dements  of  what  has  been  called 
"  pangeometry."  A  more  extensive  work,  which  contains 
the  theories  of  Blemann  and  Helmholts,  is  J.  Frisehanf  ^ 
ElmtnU  dor  aftwltitai  QwrnOrit,  Leipaio,  1S76. 

A  iiindamental  step  in  the  abstract  theory  of  mea- 
surement was  taken  hy  Professor  Cayley  in  his  "  Sixth 
Memoiiupon  Quantities,"  PhUotophuxd  Tramactims, 
voL  ozlix.  (1859).  The  theory  thus  ori^nated  by  Cay^y 
haa  been  more  nilly  devebped  by  Klein  in  his  memoir 
"Ueber  die  nicht-EubUdische  geometrie,"  Matheota- 
tisehe  Annalen,  voL  iv.  p.  573.  ^e  shall  here  enter 
into  this  theory  in  some  detail,  for  in  it  lies  the  true 
foundation  of  geometrical  measurement  A  sketch  of 
Uie  thewy  was  given  by  the  author      the  present 
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article  in  SermeUKena,  No.  yI,  pp.  50(HM1,  Dublin^ 
1879. 

This  theory  may  be  r^arded  merely  as  a  more  moral- 
ized metboa  of  meaaunng  distancea  tuid  angles  m  ordi- 
naiy  space,  but  the  results  to  which  it  leada  are  iu 
many  respects  identical  with  those  to  which  we  are 
cooduotea  by  the  theory  just  discussed.  For  insUmce, 
Newcomb's  principle  as  to  the  length  of  the  shortest 
distance  between  two  points  never  exoeeding  a  certun 
magnitude  is  oommon  to  Us  theory  and  to  Oayley's. 
The  theory  of  Carle^  has,  however,  dums  on  our  at- 
tention of  a  special  kmd.  We  hereaeal  with  the  space 
with  which  EncUd  has  made  us  familiar,  only  observing 
tiu^  it  is  the  meanirenurU$  in  that  space  wnidi  are  to 
be  oondu(^  on  a  more  general  principle. 

We  commence  by  assuming  the  existence  of  a  certun 
suriace  called  the  "  fundamental  quadrio,"  often  called 
"tJie  absolnta."  By  the  ud  of  this  quadrio  and  an 
arlntraiy  constant  c  we  determine  the  generalized  dis- 
tanoe  between  the  pointsin  accordance  with  Uie  follow- 
ing definition :  Utedutaneeb^toeentwo  pomttue^fual 
to  0  timei  the  hgeunthm  the  anharmonie  ratio  in 
ioAjc&  the  Une  joming  the  hoo  poihU  u  dmded  by  the 
fttndameKtcU  gucuHc. 

Le*  OS  flnfc  tast  this  theory  hy  a  very  obrtous  principle 
trbleh  aortheoiT  of  dlstanoe  ovght  to  ftaUUi  It  to  plain 
HuA,  If  P,  Q,  B  be  three  oollinear  polntl^  then  In  ordinary 
■uaraxBOWBt  we  onght  to  have 

PQ  +  QB  =  PB; 

bnt  Uis  easytosee  ttat  iUs  ecndttiai  la  fkdfflled.  in  the 
geoeiaUaBd  meararemeat.  Let  the  UnePQent  theltanda- 
nmtal  ^aadrie  la  the  two  polnte  X.  T,  then  we  hate 


'«log(PX- 
> « log(QZ 
><log(PZ- 


PT)-«logl 

iloc(JlZ- 


whma»,  as  In  the  ordinaiy  meamrei, 

PQ  +  QB^PU. 

It  Is  also  obvlons  that  In  the  gpaezalhwd  as  In  the  oidinaiy 
meMores 

(PQ)  =  -{QP), 

and  tiiat  distance  between  the  ootncMent  points,  Is  eqoal 
toaeio. 

Fiom  ao  ohTioos  property  of  losaritiuns  we  also  leam  the 
Important  bet  that  the  graerallMd  dlstanoe  between  the 
pomta  is  iDdetarminate  to  the  eatsnt  «f  any  tntegzal  anm- 
ber  of  th«  periods  2dr. 

The  dlstanoe  from  any  point  to  Its  hannonle  enijngate 
with  reject  to  the  two  ftmdamental  points  to  eqnal  to  «•*. 
We  thai  see  that  the  distance  between  any  two  harmonic 
co^Jngmtes  to  constant  It  U  nsnal  to  make  the  ubitrary 
eonstanttf  equal  to — 8,  In  which  ease  we  see  that  the  dls- 
ta&UM  between  the  two  harmonic  conjugates  to  equal  to  V -I- S. 
It  can  also  be  shown  thal^  If  Qie  two  absolute  points  on  a 
right  line  eoalesoe,  then  the  genezalized  system  of  measnre- 
meat  degiadea  to  the  ordinary  syBtem.  The  two  abaolate 
points  Me  at  an  Inflnlte  distance  from  everr  other  point, 
BO  that  in  tiw  generalized  system  of  meaaorement  every 
right  line  has  two  points  at  inflnl^,  and  in  general  all 
the  points  In  spaoe  which  lie  at  In&ilty  are  ntnated  on 
the  nindamental  qnadrio. 

In  ordinary  seometry  we  define  a  circle  to  be  the  locos 
of  a  point  wuen  to  at  a  constant  distance  from  a  gtven  point. 
In  the  more  generalised  geometry  we  retain  the  same  defi- 
nition of  the  circle,  only  observing  that  the  distance  to  be 
oonstant  mast  be  ezpreesed  in  the  generallMd  manner. 
The  plane  of  course  ents  the  absolute  in  a  conic  section,  so 
that  the  determination  of  tiie  eircto  whose  centre  to  0  to  the 
fbllowlng  problem  In  conio  sections :  Through  a  fixed  point 
0  a  straigot  line  OP  to  drawn  which  cats  a  given  conio  in 
the  points  X,  T ;  determine  the  locos  of  P  so  that  the  an- 
harmonie ratio  (O,  P,  X,  Y)  shall  remain  oonstant. 

This  problem  to  most  readily  solved  by  projecting  the 
'ensle  into  a  drele  the  centre  of  which  to  the  prttjection  of  O. 
liie  problem  then  assumes  the  veryslmple  form.  On  the 
diameter  of  a  fixed  circle  a  point  P'  to  taken  so  that  tJie  an- 
harmonie ratio  of  the fitur points oimsistlngof  P*,  tiie centre 
O',  and  the  two  p(^nti  iniriiloh  the  line  OT'  eots  the  dnde 
remains  oonstant.  It  to  required  to  find  the  locus  of  P*. 
"Rie  solution  to  obvious,  and  hence  we  leam  that  a  oonto 
which  has  doable  contact  with  the  fondamental  oonio  to  a 
elrde  in  the  generallied  sense,  and  the  oeDtre  of  that  idrde 
Is  the  pel*  of  the  chord  of  oontaet. 


Jl.  system  of  conies  which  have  double  contact  with  ths 
fkindamental  cimic  in  the  same  two  points  Aum  a  mtem 
of  concenlarie  eirels%  and  the  eentre  of  the  system  u  fts 
pole  (tfthe  chord  of  contact,  WeareaceostemedinoidiwBy 
geometry  to  admit  that  every  dicle  passes  through  ths  two 
unaginary  cinmlar  points  at  InfinlW.  Thto  to  the  ^edal- 
iied  fbrm  of  the  general  thetnem  mteh  sflsrts  that  evasy 
clralehss  double  cmtaet  with  UwftmdansntsleoBle.  Tl* 
two  theraems  Indeed  eoindde  if  ttie  ftindamentaJ  eoniede- 
grades  to  the  Infinity  of  ordinary  measurement. 

A  critical  case  to  presented  when  the  chord  tfaroo^  0 
coincides  with  either  of  the  two  tangents  whldi  assy  be 
drawn  from  O  to  the  ftutdameBtal  ooue.  Tb/e  two  lnda> 
mental  points  tlien  eoineide,  and  henoe  the  distaoes 
tween  any  two  points  on  a  tangent  to  the  Amdsmentsl 
conic  to  equal  to  sero.  We  have  thus  the  curious  result  that 
in  every  ^stem  (tf  concentric  droles,  laelndlng  even  the 
fnndsmentalowda  itseHL  thetwepcrintseommwi  tethesw- 
tem  of  droIsB  are  st  the  distaaoe  aero  fk«m  Mie  eentre  <^  ths 
system.  In  fkct  the  pair  of  tangents  ftom  the  oottre  may 
be  regarded  as  a  conio  luving  double  etmtaot  with  the  fin- 
damental  oonie,  and  therefore  forming  one  of  the  dseka  cf 
the  moeentrie  anten  af  which  the  ismas  to  seroi. 

The  reader  will  at  once  perceive  the  analOKr  to  a  wsfi- 
fcnown  pheBsmsnon'in  ordinary  geonwtiy.  Tarn  eqnattoa 
in  reataagnlar  oowdinates 

s*+,fc-0 

denotes  4tth«r  a  elnlA  of  wUeh  the  ndlns  Is  I 
of  lines 

in  the  letter  eve  we  are  obUgad  to  admit  Ast  the  dMsMS 
of  any  point  on  eikhsr  of  these  liiNs  fhm  their  Inteonelisn 

to  equal  to  aero. 

We  have  now  to  consider  the  dlqilaoement  of  a  rigid 
figure,  and  we  shall  for  the  present  speak  only  of  a  plus 
movement.  We  shall  first  show  that  It  to  poalble  Hat  a 
^ane  figure  to  lee^ve  snob  a  displacenent  that  the  dis- 
tance between  every  two  points  In  the  flgura  aAsr  the  dis- 
placement is  equal  to  what  it  was  beibre 

Let  s,  y,  s  be  the  trilinear  cootdiaatirt  af  a  ptdst  la  a 
^ane,  ^nd  suppose*',  y',  s*  Mce  tdie  cooirtinatee  at  the  pori- 
tton  to  which  thto  point  to  teansfbned  iu  aeoosdaBoa  wMh 
the  ^****v  transfinmatiMi 

^ssox  +ig  -^es 
f'  =  e'»  4-Vf  -  -c's 
»'=o"*-|-l'V+e"s- 

There  are  in  general  three  points  in  the  idane  wUeh  ass 
not  altered      thto  transformation ;  for.  If  we  aMUM 

wo  lum  ftr  #  the  cubic  equation 


srthapslr 


a"     ,  ft"    ,  «"-#! 


The  three  values  of  ^  which  sattofy  thto  equation  dc 
mine  the  ootodinates  of  the  three  points.  It  to  natural  Is 
take  the  sides  <tf  tdhe  triangle  fimned  I7  these  three  points  as 
the  three  lines  of  reforence,  In  which  ease,  if  s,    r  ha  cob* 
stanta,  the  lystem  of  equstioas  sssnmo  the  slm^e  fnsm 
v'ms,      y'n^,  a's'ys. 


It  to  easily  shown  that  four  ooUInear  points  belbn  Cbs 
transformation  are  coUinear  after  the  traasfinmattaat  and 

that  their  anharmonie  ratio  to  unaltered. 

ThiB  general  <btm  of  linear  transformatiou  must  be  m- 
elaltoed  In  order  to  represent  the  movement.  As  no  finite 
movement  can  either  bring  a  point  to  infinity  or  ttam  in- 
finity, it  to  obvious  that  the  displacement  must  be  such  as  to 
leave  the  flindamental  conic  nnaltored.  Ittoeadlyseenthat 
the  roeoiflcation  of  the  transformation  in  Its  general  tarn 
requires  eight  constants ;  viz.,  the  ratios  of  the  nine  quan- 
tities s,  ft,  e,  a',  ft',  a",  ft",  e".  We  may  imagine  An  at 
theee  constants  to  be  disposed  of  by  the  provision  that  ths 
oonto  shall  remain  unaltered.  Tliere  will  still  remidnthras 
disposable  constanto  to  give  variety  to  the  possUdo  dlqlaas- 
ments. 

Althpngh  the  fimdsmental  conic  wUl  coincide  with  itsrif 
after  the  transformation,  yet  It  oeiMral^  hymens  that  eaA 
point  thereon  will  slide  along  toe  oonle  dnnnc  tho  tnos- 
formation.  It  to,  however,  very  important  to  oosnm  that 
there  are  two  exceptions  to  thto  statement. 

X^et  O,  A,  B,  0  be  fimr  points  upon  the  fondamental  oonto 
which  by  transformation  move  Into  the  positions  O*.  A',  B*, 
<y.  If  OX  be  one  of  the  double  nja  of  the  sjslaius  OA. 
OB,  00  and  OA',  OB',  OC,  and  if  we  use  the  ordiaaiya^ 
tation  for  enharmonic  penoila,  then  we  have 

0(A.B.C^X)-0(A',B',0'.X). 
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Bnt  tli«  inhannonie  ntio  Habtended  by  four  polnti  on  » 
coalo  at  any  fifth  point  !■  coiutant,  whenos 

0(A'.  B'.  C. X)  -  O^A',  B*.  C,  X), 
and  therefore 

OCA,  B,  C,  X)  =  0'(A',  B',  C,  X). 

Bsffpout  the  tnuftnmatioA  moved  X  to  X'.  then  dneo 
the  anhamoniit  z«tlo  «t  m  ponoil  !■  nnaltflmd  by  tnmflM- 
■utlon  we  have 


whenee 


0(A,  B.  0,  X)  =-  ©-(A'.  B-,  C,  X')  t 

CCA',  B',  tr,  X)  =  (yCA'B'CTC') ; 


but  thii  can  only  be  true  if  the  rays  (VX  and  O'X'  are  coln- 
eidfint,  in  wliioh  ease  X  and  X'  are  oolnoldent,  whence  it 
follow*  the  point  X  hi^  remained  nnaltored  notwlthitand- 
ing  the  traDoformation.  Similar  reaeouinx  a^iei  to  the 
point  Y  defined  by  the  other  doable  ray^  ana  heuoe  we  have 
the  fidlowlng  theorem  :— 

A  ttal  Hmot  (roK^^rmalioM  »f  tke  jwiato  im  a  yloM  vhich 
MMfiMM  a  gmenliaid  movmemt,  Aen  «r»  Iwe  jaftto  i^Nm  the 
JtmdamtHial  eonie  vhich  remain  unckangM. 

It  also  follows  that  the  tangents  to  the  ftmdamental  conic 
at  the  points  X  and  Y,  aa  weU  u  the  chord  of  contact,  must 
xsm^  uwltraed.  These  two  tangents  and  their  chord  of 
tontaet  must  liierefore  form  the  triangle  of  reforeoce  to 
which  we  were  previously  couducted  by  the  general  theory 
»t  this  trausformation. 

It  will  now  easily  appear  how  a  toansformatlon  of  this 
kind  ia  zMlly  adisplacement  of  a  rigid  plane.  The  distance 
between  eAch  pair  of  points  Is  ezpneaod  by  an  auharmonic 
nUo:  soch  ratios  are  anchanged  by  the  traniformation, 
and  the  two  points  which  lay  on  the  absolote  originally  are 
also  there  after  the  transformation.  It  therefore  appears 
that  the  distance  in  the  generalized  sense  between  every 
pair  of  points  Is  unchanged  by  the  transformation.  In 
other  woids,  a  rigid  system  will  admit  of  a  displacement 
•f  the  kind  now  Doder  consideration. 

If  we  denote  the  two  tangents  at  Uie  nnaltwed  points  on 
the  conic  by  s=<^  v=(^andtlw  chord  of  eontaotbjs—0, 
then  the  eqtutim  to  the  absdnte  la 

Wg-¥M*=0. 

Transforming  this  equation  by  the  sabstitntton 

|F'=«r,  ^-V*, 

we  we  that  flie  oondition  0^=37*  mnst  1m  ftalfilled. 

It  is  very  remarkable  that  the  fhndamental  c<aiic  is  only 
•ne  of  a  funlly  of  conies,  each  of  which  remains  analtered 
hy  the  trsnsformation.  In  fact  every  generalized  circle  of 
which  the  intersection  of  the  two  tengents  is  the  centro 
lias  tot  its  equation  -  Vs* ;  and,  whatever  A  auj  be,  this 
circle  remains  analtered  by  the  transformation.  Hence  we 
have  the  following  remarkable  theorem: — 

When  a  plme  rigid  u  dupJoMd  «pon  ttoeff  there  it  one 

jpoM  Oof  the  aytlemtAiehremainatmaUertd,  and  aU  Ihsdrdet 
«McA  hMe  0  tu  their  eentrt  remain  unaitered  alto. 

It  Is  quite  natural  to  speak  of  this  motion  as  a  "  rotation," 
and  thns  we  mi^  SMert  the  truth  in  generalized  nitsaaure- 
ment  4Xt  the  wul-knnni  theorem  In  ordinaiy  geometry 
that 

Seeni  Hifkamtnt^  a  ptoMupamUieff  eoukDuue  been  pro- 
duced In  m  rstsNea  tf  the  pbme  armtnd  a  certain  poini  in  Ote 
plane. 

Notwithstuiding  the  rotation  of  the  plane  round  0,  the 
two  tangents  from  O  to  the  fundamental  conic  and  also 
their  chord  of  intersection,  or  the  polar  of  O,  remain  uu- 
•Itered ;  each  point  on  the  polar  of  O  is  displaced  along  the 
polar,  and  we  would  in  ordinary  geometry  call  this  motion 
a  translation  parallel  to  the  polar.  It  thus  appears  that,  in 
the  sense  now  attribated  to  the  words  rotation  and  trans- 
Jfttion,  a  rotation  round  a  point  is  identical  with  a  transla- 
tion along  the  polar  of  the  point. 

Another  point  on  which  the  present  theory  throws  Hgbt 
on  the  ordinary  geometry  moat  be  here  alluded  to.  We 
lukve  seen  that  the  two  tangents  from  0  to  the  I^ndamental 
eonic  remain  unchanged  daring  the  rotation  of  the  plue 
roand  O.  It  certainly  does  seem  paradoxical  to  assert  that 
a  plane  and  all  it  contains  are  rotated  around  a  point,  and 
that  nevertheless  this  operation  does  not  alter  the  position 
of  »  certain  pair  of  lines  in  the  plane  which  pass  through 
the  point.  But  have  we  not  precisely  the  same  difficult 
in  ordinary  geometry?  Let  us  sappoae  that  a  plane  penm 
of  rays  ia  rotated  through  an  angle  #  abont  the  origin. 
Then  a  line  through  the  origin  whose  equation  before  the 
rotsrtioa  was 

beoomes  after  tiu  rotation 

xooB*  +  lainf  4-  »(tfeai0-alii»)  s=  0. 
Vol.  XV.-^ 


The  lines  thus  represented  are  of  oooiM  In  lansnl  dlflhv- 
ent,  but  they  will  be  tha  same  if 


It  follows  that  even  in  ordinary  geometry  the  two  Itnsg 
X  ±  ty  =  0  remain  unaltered  notwithstanding  the  rotadoa 
of  the  plane  which  contains  them  around  their  intetoectioi. 
Tba  two  lines  hen  laforred  to  are  of  oonise  those  whioh 
are  drawn  throngb  the  two  elroolar  points  at  Infinity. 
This  paradox  Is  therefore  only  a  degnded  form  of  the 
property  of  the  tangents  to  the  fundamental  conic 

It  can  also  be  rMtdily  shown  that,  ^  a  jilane  receive  iwa 
waafl  yotortoM  mmid  tmopoinli,  then  the  total  roUUion  prodmeed 
amid  hate  teen  prethued  &y  a  tin^la  rotaiim  abeut  a  ^eertiain 
poM  on  V>e  tine  iaimnQ  the  two  pomte. 

Let  A,  B  be  the  two  points  and  P  the  pole  of  the  line  ^ 
AB,  then  a  rotion  round  A  will  displace  a  along  tibe  line 
PB  to  an  adiaoent  point  B'.  Hha  rotation  around  B  wUl 
displace  A  to  A'  along  the  line  PA ;  bnt.  if  A'B'  inteneeti 
AB.in  O,  then  a  nngle  rotation  about  0  would  baTa 
effected  that  required  displacement  of  A  and  B,  and  ther»> 
fore  of  the  whole  line.  For,  as  the  point  O  in  the  line  AB 
could  only  move  by  diqilaeament  Into  tite  lint  A'B',  while 
It  can  also  only  move  in  the  direction  OP,  it  most  obTloiail7 
remain  unaltered. 

We  are  now  in  a  position  to  inquire  how  the  magnitude 
of  an  angle  is  to  be  expressed  in  the  preaent  system  of 
measorement.  OnrdefliutioBof themagnltndaor anangle 
mnst  be  made  oonslstent  with  the  aapposition  that  when 
the  angle  ia  carried  round  by  rotation  about  the  vertex  the 
magnitude  shall  remain  unaltered.  As  anharmonlo  ratios 
are  unaltered  by  the  rotation,  it  follows  that  the  anbar- 
mouie  ratio  of  the  pencil  fonned  by  Mie  two  legs  of  the 
angle  ud  the  two  tangents  to  the  fundamental  oonio  most 
remain  unaltered.  Bonembering  that  thetongents  do  not 
move  by  the  rotation,  it  is  natural  to  choose  a  function  of 
this  anharmonie  ratio  as  the  appropriate  measure  of  an 
angle.  The  question  still  remains  as  to  what  function 
should  be  chosen.  The  student  of  ordinary  geometry  Is 
doubtlees  aware  that  the  angle  between  two  lint«  multi- 
plied into  2i  is  equal  to  the  logarithm  of  the  anharmonlo 
ratio  of  the  pendl  formed  by  joining  the  Intersection  of 
the  two  lines  to  the  two  imaginary  circalar  points  at  Infin- 
ity. This  consideration  suggests  tiiat  the  angle  betwew 
the  straight  lines  in  the  generalised  sense  may  be  appro- 
priately measured  by  the  lofiartthm  of  the  anharmonie 
ratio  of  the  pencil  formed  by  the  two  legs  of  the  angle  and 
the  two  tangents  drawn  from  their  point  of  Intenectlui 
to  the  fnnduneatal  conic.  There  is  mso  a  convenience  In 
assuming  tlie  angle  to  be  actnally  equal  to  « times  the  loga- 
rithm of  t^e  anharmonie  ratio,  where  e  is  the  same  con- 
stant as  is  employed  in  the  expression  of  the  distuce.  In 
this  esse  the  angle  between  two  lines  is  lir  »  well-known 
theorem  equal  to  the  distance  between  the&  pedes.  There 
is  here  an  acalt^  to  a  well-known  theorem  in  spherical 
geometiy. 

It  will  now  be  obvioas  that,  however  tlie  anele  be  situa- 
ted, its  magnitude  is  unchanged  by  any  dlqiUcament  of 
the  plane ;  for,  as  we  have  already  seen  that  the  displaoe- 
meut  does  not  alter  the  distance  between  the  poles  of  the 
two  lines  forming  the  angle,  It  follows  that  the  magnitude 
of  the  angle  itself  Is  unaltered. 

Just  as  in  the  measurement  of  distance  we  find  a  pair  of 
fundamental  points  on  each  sbaight  line,  so  in  the  mea- 
surement of  angles  we  find  a  pair  of  fundamental  rays  in 
each  plane  pencil.  These  rays  are  the  two  tangents  from 
the  vertex  of  the  pencil  to  the  fundamental  conic  In 
ordinary  geometry  the  two  ftmdamental  points  on  each 
straight  line  coalesce  into  the  single  point  at  infinity ;  bat 
it  is  exceedingly  interesting  to  oluerve  that  even  In  ordi- 
nary  geometry  the  two  fhndamental  rays  on  each  pencil 
do  not  coindda.  It  shonld  also  be  observed  that  in  the 
degraded  circumstances  of  ordinary  geometry  It  would  be 
impracticable  to  employ  the  mum  constant  e  for  the  pur- 
pose of  both  linear  and  angular  measurement. 

It  is  easy  to  see  that  the  definition  of  a  right  angle  in 
the  generalised  sense  is  embodied  in  the  statement  that 
"  if  two  oorreq^cmding  legs  of  an  hannonio  penim  touch 
the  fnndamental  conlo  then  the  two  other  less  are  at  right 
angles."  We  also  see  that  all  the  perpendiculars  to  a  given 
line  pass  through  a  point,  i.  the  pole  of  the  given  line; 
and  from  a  given  point  a  peipendicnlar  can  be  drawn  to  a 
given  Una  by  joining  the  point  to  aw^of  tiia  line.  The 
common  perpendicular  to  two  lines  U  obtained  by  Joining 
their  poles. 

The  student  of  modem  geometry  Is  already  accustomed 
to  think  of  parallel  lines  as  linos  which  Intersect  at  infin- 
ity, or  SB  lines  whose  inclination  la  zero.  In  speaking  of 
tiie  generalized  geometry  in  a  plane,  we  may  define  titat  kso 
stra^  KaM  whUek  tatavsel  190*  tie  ffendwrnental  eonie  art 
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jwffrf.  It  that  fbltom  that  throoghuy  point  two  dictinat 
puallelB  oan  be  dravn  to  a  givw  itanight  lino.  only 
•xception  will  triae  in  tho  oue  where  the  given  line 
tonohef  theAuuUunental  eonio.  This  is  precisely  the  case 
In  wbloh  th*  genenlixod  lyatem  of  measnremeiit  degndiw 
to  the  eodinary  system.  It  will  follow  tiut  in  the  present 
tkeoryof  meawiiement  the  three  angles  of  strianglaan 
to^sfehsr  not  equl  to  two  right  angles.  la  ftot^  to  tske  sn 
eztrasH  oue,  w«  m»'  snppose  the  tktea  Tsitlees  of  the 
trisngle  te  Ue  apon  the  mndamentsl  oonic.  In  this  ease 
each  of  the  three  angles,  and  therefore  their  stnn,  is  cqn&l 
tocsro, 

A  Inhere  In  the  gMenliaed  system  m  easnrement  Is  the 
loeasof  apttoiwUeh  mores  ata  constant  distanoe  ftwn  a 
fixed  point.  It  can  therefore  be  easily  dbown  that  a  sphere 
isaqaadric  which  tenches  the  fondamental  quadrlo  along 
iti  inteiSBetion  with  the  polar  plane  of  the  centra  of  the 
qduie. 

Im.  dlaenaslng  tbe  general  case  of  the  displacement  of  a 
rigid  system  It  will  simplify  matters  to  suppose  that  the 
tandamental  qnadrio  has  real  TeotUinear  generat<»a.  It 
nuut)  however,  be  nodevstood  that  the  results  are  not  on 
thataooonnt,  less  general.  A  di^aoement  mast  not  alter 
the  qaadrie,  and  matt  not  deform  a  straight  liue.  Hence 
it  follows  that  the  only  effect  of  a  displacement  apon  a  gen- 
•ntOT  of  Hm  fbndamental  quadrio  will  be  to  convey  it  to  a 
posititm  previooaly  ocenpied  by  a  different  generstor.  We 
rtiaU  ftirther  snppose  that  thedisplaoementisBneh  thM  the 
two  generaton  to  which  we  have  referred  bAlong  to  the 
same  system.  Let  A,  B,  O,  D  be  four  goaeratws  of  the  flrtt 
system  whidk  by  displaoement  are  brought  to  eoinoide  with 
foar  fttber  genuatois  A',  B',  C,  ly.  Let  X  be  one  generstor 
of  the  second  system  whioh  the  displacemeiit  brings  to  X'. 
Sloee  the  anhamonio  ratio  of  the  fonr  points  in  which  fiaur 
fixed  geaenitors  of  the  one  system  are  ont  any  genemtor 
of  the  other  system  is  constant,  we  most  have,  wag  an  ob- 
Ttoas  MrtaOon  tor  anharmonie  ratio, 

Z(ABOD)>-X'(ABCD); 

bMt^rinee  sahaxmonic  ratios  ate  unaltered  by  dl^lwmiMDt, 

X{ABCD)  =  I'(A'B'Ciy), 

X'(A»CI>)  =  X'(A'B'OTy). 

It  tliereft»«  fbUows  that  the  anhanaaonio  catie  in  whioh 
Cmt  generaton  cut  a  Axed  generator  X'  is  eqaal  to  the  an- 
hamonio ratio  in  which  thn  fmiT  fnnnistsffi  aftui  illspTiu) 
ment  cat  the  same  generator  X'. 

If  P  be  a  generator  whioh  passes  through  one  of  the 
doable  points  en  X'  determined  by  the  two  mtems  of  points 
in  which  X'  is  eat  by  the  four  generators  before  aad  after 
di^lMement,  we  most  have 

I(A,  B,  C  P)  =  X'(A;  B'.  C,  P)  i 

henoe  we  see  that  the  generator  P  will  be  nnaltared  by  die- 
placement.  Sizailar  reasoning  applies  to  tlie  generstor 
wbloh  passes  through  the  other  double  poiu^  and  of  eonne 
to  a  pair  of  generators  of  the  second  system,  and  henoe  we 
have  the  foUowtng  remarkable  theorem  :— 

As  SMrf  ffMism  a^laemnmtt  of  a  riipd  tgtUm  Iwe  gmk- 

These  fimr  fixed  genentcos  are  tiie  edges  of  atetahednm. 
DenoUag  the  ftnr  Cues  of  this  tetmhedfon  tar  fhe  Mnta- 
tteuB 

»  =  0,  jr  =  as=0,»=(l^ 
the  eqoatteo  of  the  fiukdamental  ^udrk  li 

ss  +  AV-Ok 
If  theqwlrie  be  nsltered  by  the  trsiMfiiiiMMsB 


then  we  must  have 

«y-4a. 

smiTVaaiMBsrtlieflHBily 

as+%w-.0 

wiU  nnaln  uaHered. 

•Hie  tolly  of  qnadries  here  indioated  are  insligiii  tii 
the  right  obeakr  oyliaders  w^toh  haw  for  a  esnMs  Mr<s 
the  sonw  along  wUeh  any  dimlaeem«Bt  ef  a  riiU  boOr 
In  erdinair  gase  may  fce^rtsrl.  — » 

ThetwaliM 

•mi 


are  oopjngate  potars  with  re4>eot  te  the  tandamental  qoad- 
rio,  and  both  theaa  lines  are  unaltered  ^  the  ili^lsn  sniMl 
Hence  we  see  that  m  any  H^plaemmt  qr  '  Hpid  syslasi  tktn 

jugate  pobirt  aUh  rMpcet  to  the  fundammtal  giiodrie. 

Since  the  pole  of  a  plane  throofj^  one  of  theeo  lines  lies 
on  the  other  line,  it  aweaBS  that  a  rUsft'iw  a  rigid  f&tewk 
•teef  a  jtnrf^U  Um  U  SimHaU  (riA  a  IrmultMm  ^  Os  ^psftsi 
akmg  iU  conjugaU  polar. 

Clifford  has  pointed  out  t3ie  real  nature  of  the  lines  which 
are  to  be  called  puallel  in  the  generalised  sjatem  of  mea- 
surement. We  have  explained  that  in  the  plane  two  pawWel 
lines  intersect  *speB  the ftaadsmental  otnie;  in  a  eertain 
sense  also  we  may  consider  two  lines  in  space  of  three  di- 
mensions to  be  parallel  whenever  they  fiitoreoct  apon  the 
ftindamental  quadric  This  is  the  view  Of  paraliel  lines  to 
which  we  are  conducted  by  simply  geneitiixmg  tiie  property 
that  two  Mxallel  lines  intersect  at  infinity.  Bat  we  ea& 
take  a  dinbrent  definition  of  two  parallel  lines.  Let  ns, 
for  example,  call  two  lines  parallel  when  tbey  admit  of  an 
indefinitely  large  number  of  common  peipea^eularB.  It  ia 
exceedingly  interestiog  to  observe  that  when  Oiis  ocmdltioA 
is  fulfilled  in  the  generalized  system  of  measurement  19m 
parallel  lines  so  obtained  eidM'  many  of  the  pwpertiee 
of  ordinary  parallel  llnee.  The  parpendlenlsr  durtanee 
between  such  a  pair  of  parallels  is  ctmstBiit,  and  the 
angles  which  they  make  with  any  common  trsnsrersal  am 
equal. 

It  will  be  shown  in  a  moment  that  any  pair  of  stratglrt 
lines  which  intersect  the  same  two  generators  of  the  ssme 
system  on  the  fundamental  quadrio  are  nuallel  in  this 
new  sense.  Theiact  is  that  in  the  degraded  ^Ircmnstancea 
of  ordinary  geconetry  two  quite  different  conceptions  have 
become  oonaised.  A  pair  of  lines  which  inteTsect  on  tho 
Amdamental  quadrio  and  a  pur  of  lines  which  inteiseet 
the  same  pair  of  generators  of  the  sune  kind  on  the  funda- 
mental quadrio  an  quite  different  conceptions ;  but  whan 
the  fundamental  quaoric  degrades  to  the  ordinaiy  infinity 
then  the  oonce^ons  coalesce,  and  each  ot  them  is  merely 
a  p^  of  paraluel  lines  in  the  ordinary  sense  of  Uie  wmd. 
The  ordinary  propertiea  of  paraDel  hues  have  all  their 
analogues  in  the  generalized  geometry,  but  these  ana- 
logues are  distributed  between  the  two  original  sonreea 
of  parallels.  C3iffind  piKQ>oses  to  retain  the  word  "nuaUel'' 
in  non-Euclidean  space  for  that  osnoepfien  wbldi  exh^ 
its  the  mora  iwimrfcable  prepertles  ot  Mdiaaxy  apace,  and 
defines  as  follows : — 

StraiglU  Una  wMch  inttneet  ft«  sosw  flno  yeserston  tf  fle 
tame  tyttem  oa  ^  fmdammtal  qaadrie  anpmUel. 

Let  X  and  T  be  two  rectilinear  generators  of  the  ftwds- 
mental  quadrio  belonging  to  the  same  system,  and  lei  A 
and  B  be  two  stiaigbt  lines  which  interseet  both  X  and  T. 
Blnce  AX  and  AY  are  tangent  planes  thfai  poles  must  He 
on  X  and  T  leepectively,  and  therefore  A'  (and  B'),  the 
polar  of  A  (and  B),  must  intersect  both  X  and  T.  Tha 
anharmcoiio  ratio  the  fimr  points  In  which  X  intenccts 
AB,  A'B',  respoctivdy  is  equal  to  that  of  the  tangent 
planes  drawn  at  the  points  wben  X  intersects  A'B',  Afi 
respectively ;  and,  as  all  these  tangent  planes  contain  X, 
their  anharmonie  ratio  must  be  equ^  to  that  in  wbVfc 
they  are  cut  by  the  line  T.  It  hence  follows  that  the  lines 
X  and  Y  are  divided  equiauliarmonically  by  the  four  rays 
A,  B,  A',  B',  and  therefore  the  fbnr  rays  A,  B,  A',  B'  most 
be  all  geaeiaton  of  the  same  system  on  an  nyperb<Md. 
An  infinite  number  of  tiansveraus  csa  therefore  be  dnnra 
to  Intersect  these  fimr  ray&  that  Is  to  bu>  sb  inBaito 
number  of  common  peipendicnlats  esn  Iw  drawn  to  the 
two  rays  A  and  B,  and  it  is  easy  toshowth^thetegtbsaf 
all  these  perpendicolars  are  equal. 

<3Ifford  has  proved  tiie  very  zemaikaMe  'tiheonn  Hmt 
rotations  of  eqosl  amplitude  about  two  eanjugato  polva 
have  simply  the  eflbet  of  trandating  every  point  opeiatsd 
on  through  equal  distances  along  parallel  linen.  nUa 
property  leads  to  most  important  oonseqaenoea,  bat  It 
would  lead  us  too  fikf  to  ractev  into  the  saljeet  atmssent. 

A  memoir  hy  the  preseat  writer  cm  Htm  axtvinim  of  Che 
theory  of  screws  to  spaoe  of  this  description  wfll  be  tammi 
in  the  TVmnscWoas  ^  flU  Jtqpal  Iritk  Amimg^  toL  xxTfl. 
pp.  177-184. 


Vn&t  o/  MetumemenL — ^A.  moat  cwwIhDt 
of  the  amts  employed  la  scientafie  meuaxmttuia  wil 
be  foood  in  noressor  J.  D.  Everetk'a  Onda  ami 
PhsfticaX  CotutanU,  Londofi,  1870.  Wb  dull  hmt 
only  pve  a  may  biief  ouUiiie  of  tUi  Inanoh  of  dM 
general  theory  of  measuremeDt,  referriog  iaqainn  to 
Everett's  volume  for  further  dotails. 

Most  of  the  quautities  for  wUdi  naasnenaalg  sr 
needed  cu  be  uti»tal7«^nind  V  bmiu  of  (1)  « 
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dilute  )en^,  (S)  m  definte  hhs,  or  (S)  ft  dafinte 

intenral  of  tum. 

It  is  rery  importaBt  titat  the  nnha  tkw  n<bR«d  to 
BkooH  be  ehoeen  iudtoioasly,  mkI  it  must  be  admittiMl 
tint  the  uiuta  orainBzily  vsed  do  not  fulfil  the  eowii- 
tiona  vhich  a  weQ-obosen  egfetem  of  unibi  shevld  fiilAL 
The  most  aoiewtifie  Byeteau  n  boToiid  doabt  thu  which 
htt  be«Q  sB^gMted  by  the  noitii  oommttoe  of  Un 
British  Anoention.  In  this  Hystem  the  .  umt  of  length 
is  the  emCmetr*,  liieimitaf  nuas  is  tko  gramme,  ud 
tiio  mit  of  time  m  iin  MonMl,  and  tM  aysteM  ii 
tben&n  often  nArred  to  finr  biwitj  w  the  O.G.S. 
■Trtem.  The  vait  of  ftroe  is  termed  the  ^^ne,  and  it  ii 
defined  to  be  the  finee  ^Aat^  Hth»  a  gramme 
of  natter  for  a  seoond,  gmerates  a  r«ooitj  of  a  oenti- 
metre  pereeeond.   Theamtof  waaicistlie  w»kd(Hie 

this  toroa  working  throQjrii  a  oeatimtin,  and  this 
unit  is  termed  the  wrg.  The  wnit  of  power  ie  the 
power  of  doing  work  at  tbe  rate  of  one  erg  ppr  aeoond, 
and  tho  power  of  an  engine  ean  be  speafira  m  ergs  per 
aeoond.  By  the  prefixes  deea,  hecio,  ki)o, 
ean  expteas  a  magnitude  eqnal  to  the  unit  muraplied 
by  Vi,  IDO,  1000,  or  1,000,000  respeettTely.  Oa  the 
other  hand  the  nteixea  deo,  omti,  milli,  micro, 
aigni^  the  nmta  divided  by  10, 100, 1000,  or  l,O00;,O00 
zemeotxTely. 

For  oompariaon  with  the  oidimay  unite  the  follow- 
ing atatements  will  be  usefol.  Tbe  wetgfat  of  a  gnmrne 
at  BC7  part  of  the  earth's  anrfaoe  is  atwnt  990  dynes, 
or  rather  less  Ohm  a  kilodyiie.  The  wcsgfai  of  a  fcale- 
gramme  is  rather  feas  'Uian  a  m^adyne,  beng  ftboot 
980,000  dynes. 

ItiMHdieatiui  of  thaa*  anits  to  decirical  and  man;  other 
■MORmnwots  will  be  foond  in  Profesaor  Srerett's  Wok 
^leadj  referred  to.  On  the  general  prmei^leB  of  appli- 
ances ibr  meuarement,  see  a  paper  ey  CXiArd  tn  tbe 
AiitAMt  to  Acj^wial  Xi«M  OMettltm  iifiUiaitiJieAfpaKatiu, 
lB76,p^fi5-a%n|NrintediH  CUmaA'a  IMmtmtieti  P^ttn, 
419-23.  {R.  8.  B.) 

MSATH,  a  maritime  oouoty  of  Ireland,  in  the  pro- 
Tinoe  of  Leinater,  is  bounded  £.  b^  tbe  Imh  Sea^E. 
by  BabliD,  S.  by  Euldare  aad  lung'a  county,  W.  bv 
WesUneaui,  N.W.  by  Oavan  and  Mmaehan,  and  N.£. 
bgr  Itf  nth.  Ita  greatest  length  north  and  aonth  ia  about 
w  mike,  and  ita  breadth  east  and  weat  aboub  45 
n^es.  IlLe  lotal  area  oompnaea  678,247  acrea,  or  '9(H 
•quare  mnea. 

The  oounty  forma  part  of  the  great  limestone  plain 
ibMt  eoeuniea  the  central  portioD  oF  Ireland.  In  some 
distiicta  iVe  surfaoe  ia  raneigated  by  hills  and  awells, 
which  to  the  west  reach  a  coa^oerabla  elevation, 
jjthough  tbe  Keaoral  ieatuiea  of  a  fine  champaign 
oouDtry  are  never  lost.  The  coast,  which  la  low  and 
shelving,  exiteoda  to  ahoui  10  miles,  bul^  there  ia  no 
harbor  oi  unjMrtaBce.  The  Boyoe,  whoae  baaka  ase 
apecwliy faaautiiVd,  entcra  the  ooohtrnt ita aoutbwest 
■yalgemity,  and  flowing  norUiaaat  to  Diogheda  ^videa 
it  into  two  almost  equal  pula.  At  Navan  It  receives 
tbe  Bbekwater,  which  sows  southwest  £rom  Cavan. 
The  Boyne  is  navigable  for  barges  as  fiir  aa  Navan. 
«kan  a  eanal  ia  earned  to  Trim.  Tbe  Boyal  Canal 
passes  alone  the  southern  boundary  of  tbe  county  to 
DwUitt.    Tbere  are  no  lakes  of  impoitance. 

tJEjMote  Mnd  Aaricuhare.  —Hie  climate  ia  genial  and 
&Torabl6  for  all  kinds  of  cxopa,  there  beiag  leas  rain 
than  even  in  ifie  neighboring  conntiea.  The  prioc^al 
— bstrataw  Is  Houstooe,  but  there  are  some  diftfnfts 
fi  cilay  ^le.  Except  a  email  portion  oompied  by 
ilM  Bog  of  ASen,  tbe  oomfty  is  vciy  Terdairt  nd  fer- 
t^a.  Theaool  ia  prisnpally«  deep  knanatiflg 
on  fimeatone  graTCL  bat  variea  from  «  atnmg  cAqwy 
loam  to  a  £^  aanoy  graveL 


XlM  tabd  nambwof  iMlUi^  tn  U8I WM  U«n7,  or  wUch 
1G32  were  less  thui  one  acre  in  extent,  and  43W  oetiri—  E 
«n<ltt5aaeB.  OatyOwweehgvegOtaBw.  Aoeei^s  t« 
lihe  agricnrtoial  vtatisttes  for  1981,  On  area  of  arable 
waa  638,706  acres,  or  92.4  per  cent,  of  tbe  wk^  ana  ef  13ie 
eoun^,  while  9689  acrea  were  under  plantrtions,  114i60bog 


•Md  Muth,  awl  S(H  bams  aonMa  knd.  Ot  Am 
lud,«>,41lirei«aiidertUlan,a5^  tMadnrasHl 
endJ96,3r4  f<uie.  'Ehe  ftOlowing  taUe 
uader  the  difibrent  oevpa  in  I8G5  Hid  ^ 
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Hones  between  18S5  and  188S  have  diminished  from 

83,310  to  15,316,  an  averago  of  2.9  to  every  lOQ  acres  nudw 
coltiT&tion,  the  average  for  Irehuid  (Ming  ZSt.  OatUe 
1855iiiiinbeTed  135,465,  and  in  laau  had  inonassA  to  niJSI, 
aa  avenwoef  33  to  emry  100  acres  nnder  enltivi^i«i«  Mm 
avcmge  tat  Ireland  boing  26L8.  Skeep  is  KSB  aumWeai 
170,5Bi,  asdia  l^eiilyl46,74».alihooxkial880thvw«M 
17-1,573.  Pigs  in  1S82  nombfited  IS^TW^  j;oats  838% 
poultry  313,908. 

According  to  tbe  brteet  return  tite  land  was  'dIvMeA 
among  1^  proprietorfl,  vrho  possassed  G77«S4<  aerca,  wtUi 
a  total  anatial  nhie  •f  £54-1,^0.  Tbe  aven^  aiaa  «f  tt« 
pvofwrtiea  ww  43*  aeraa,  and  tte  avence  aamial  valae  tm 
•ere  wai  Ids.  lOiL  The  iollowiai;  foar  preptieton  poasesMd 
more  than  10,000  acrea  eacb :  via^  £arl  at  "Daailaj,  21,S5B 
asroa;  J.  I..  Xaper,  IQ,863 ;  MatqnlB of  Lansdownt^  13,995; 
and  Lord  Athlnmney,  10^13. 

Mmvt^attarta. — AmioBt  Ae  sole  indaBtry  «f  tiie  eauty  is 
•^caltwre,  bet  oaarse  linen  te  wevea  by  bead  lio—,  aad 
there  are  a  few  woollen  manafiMStories. 

AMtaniM.— The  DnMia  and  Heath  line  intoHeeta  the 
aooatiy  in  a  northwesterly  dinction,  and  acpantee  Into 
oevenl  bnndw^  while  the  Great  Weatem  line  sUits  the 
jonthem  boundajy. 

jldRMiitieraliim  and  J^pidofMRi.— Hie  oonnty  inehidea  19 
baronies.  146  parifAie%  and  MSB  tewnlaada.  A^ua  am 
held  at  Trim,  aadwaitegaowiB—  at  Rneihaaitia.  Dalee^ 
Kails,  Navan,  and  Trim.  Two  poor-law  aaiena,  Ji^aa  aad 
TriiUj  a«e  wbaUj  within  the  «onnty,  aad  parts  of  Aidae. 
Cklbridga,  Oaraghada,  ItaashaugUn,  Sd^aderry,  Kell^  ud 
OldCaatle.  'Iti8intbeI>afcUnQuUtarydistrict,aabdistriek 
of  Birr,  with  barrack  stationa  at  Navaa  aad  Trim.  Boele> 
siastically  it  is  in  Ifeatfa  dioeeae,  with  fetHens  (a 
Armagh  and  Kilmore.  Previooa  to  the  UDi(m  it  seat  faar- 
teen  memhera  ta  p^'-i  tm>A.i«-.^  but  new  only  thfitwe  mnmbnis 
&r  tbe  county  are  retomed. 

From  81,516  in  1760  the  popaUtion  In  1821  had  incraaaed 
to  159.183,  and  in  1841  to  183,828,  bat  by  1851  had  dimin- 
iabed  t0^14O,7ea,  in  1871  to  95,556,  and  in  IBSl  to  87,468,  of 
wlMia  41,3>I5  ware  males  and  43451  femalea.  The  yilncl|«d 
towna  aM  Xavaa.  3873;  Kella,  3822;  and  Tnm,  ISBB..  A 
poitioa  of  the  parliameatory  boroaj^  at  Drqghed^  in- 
cluding 933  of  rae  iahabitantt,  ia  alao  triOiiii  the  coonty. 
The  number  of  birtha  in  the  county  dnxiqg  the  ten  yeaa 
ending  Sd  .March,  1881,  was  21.290,  an  vifnag^  of  23^3  to 
evary  1000  of  the  population ;  of  doatbs  16,878^  an  aven^ 
of  18.4 ;  of  marriages  3165,  an  average  of  sis ;  aad  of  emi- 
grants 10,621,  an  average  of  12.1.  From  Ist  Kay,  1851,  to 
Sd  Maich,  1881,  the  tetet  mnher  of  em^gcaata  ma  411^5. 
Of  tte  popalatxm  Are  yean  old  and  u^natida  in  1381,  SSLi 
ntK  oent.  were  illiterate,  the  percentage  ia  1S71  being  2i3. 
In  1881  there  w«ro  3531  persns  able  to  «>eak  Irlah,  bat 
noae  were  onable  to  apeaik  Sngliah. 

Hiitary  and  Jjdiffvitica.— According  to  Ptolemy,  MeoOi 
was  originally  inh^ited  bytlie  SMaoi,  when  taiitoiT ax- 
tended  from  the  Boyne  to  the  LifTey.  A  district  koevm  m 
Meaitli,  aadinclodi^  titepnaeat  oo«nty«f  Ueath  h  well 
as  W«fltm«alk  end  J«ngfard,  with  parta  of  Oaxaa.  Kildan, 
■and  KiBf't  oenatyi  was  in  the  2d  loenlniT  foBued  Igr 
Toathal  into  a  kingdom  to  aer^e  aa  ntenacu  land  of  Ghe 
Ard  "&&  or  over-king.  Afterwarda  it  was  divided  Into 
Oireambain,  now  known  aa  XeaBi,  and  Eireamh^,  wbiA 
inehHled^eieaiaiBderef  tfMfliM  kkigdam.  Thadaatadct 
waa  f re^aepay  antject  >»  invaajoaa  tmm  the  Etaaei;  tteiy 
watotaUy  dofcatad  at  1^  ^  990.  Ahoat  SOCtOOO  aeias, 
mcladingali  the  nraaaBt  aoan^of  Msath,  was  fxantedlty 
Henry  II.  to  Hugh  de  Lacy. 

The  mnat  pemarka'He  antiTaariaa  rfnalnaam  tw«  imind 
teweca,  the  one  at  Kella,  and  the  otlLer  in  tlie  duncbyaxd 
•f  OeaoughiMni,  aaar  JTavaa.  At  3T«w  Change,  aear 
Slaae,  there  ia  aa  artUeial  cam  of  aTary  (peouiar  eoa- 
-stmction.  Alarge rathMTara Mil waa the«eetiBc.flase 
Sit  Hie  princes  bwtie  the  Caniab  taivaaiaai,  and  the  oeat  9i 
a  wtiyai  palaoe  veCerred  to  in  tha  waD-kaown  linn  of  Ifoaae. 
Aatoaeoathetapof  ihsiaah  fa  aappesad  byaame  ta  ke 
the  atone  ef  destiny  iiiliiaa  lliiiaaiibail  iiwaii^  >f  fiiha* 
were  crownod.  Kenastie  brildlngs 
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Hoong  tlie  more  importeot  rains  being  thow  of  Dalaek, 
wUeh  is  aald  to  haro  beea  tbe  ftist  ecdesiaiUoal  ediflce  in 
Irdand  built  of  atone  ftnd  mortu;  the  eztensivs  nm»ku 
of  Becliive ;  and  tboae  of  Olonord,  when  also  were  a  eatbe- 
dral  and  a  very  &moiu  college.  Of  the  old  Antreuea,  Trim 
OasUe  on  the  Boyne  still  presents  an  imposing  appeaxaooe. 
There  are  aiao  man;  fine  old  mao^ions. 

M&AUX,  capital  of  an  arro^tdissemen^  and  an 
«>bt»p&l  see,  m  tho  department  of  Seine-etrlifarne, 
Kaoce,  and^  formerly  onief  town  of  Haute  Brie,  U 
lituated  28  miles  oast  of  Paris,  on  tho  Marne,  vhich 
ram  throueh  the  town,  and  on  the  Paris  and  Strosburg 
Railway.  The  cathedral,  dedicated  to  St.  Stephen, 
dates  from  the  12th  centutr ;  its  restoration  was  Degua 
thirty  years  ago.  From  the  top  of  its  westora  tower 
(250  feet  high],  in  fine  weather,  the  famghts  of  Mout^ 
martre  wid  Mont  Valdrien,  near  Paris,  oan  be  seen. 
The  building,  which  is  275  feet  long  and  105  feet  high, 
oonsista  of  a  nave,  two  udea,  a  fine  transept,  a  choir, 
and  a  sanotuaiy.  The  choir  contains  the  statne  and 
Uie  tomb  of  Bossuet,  and  the  pulpit  of  the  cathedral 
has  been  Teoonstrooted  mth  the  panels  of  that  from 
whioh  the  *'  Ei^le  of  Meaux  "  u»ed  to  preach.  The 
great  window  of  the  south  transept  contains  some 
magnificent  stuned  ghtss.  The  episcopal  palace,  behind 
the  cathedral,  has  several  very  curious  old  rooms ;  the 
buildings  of  the  choir  school,  which  al»o  adjoins  tho 
cathedral,  are  likewise  of  some  architec^oral  and 
archiBologioal  interest. 

Meaux  is  the  centre  of  a  oonriderabla  trade  in  oom, 
cheese,  eggs,  and  poultry ;  and  its  mills,  on  the  Marne, 
provide  a  great  part  of  the  meal  with  which  Paris  is 
supplied.  The  Canal  del'Ourcq,  which  surrounds  the 
town,  and  the  Marne,  fomish  the  means  of  transport. 
A  starch  manufactory,  a  copper  and  iron  foundry,  and 
maDofaetories  of  food-pastes,  of  preserved  vegetables, 
and  of  agricultural  implements  are  the  other  principal 
industrifu,  establishments.  About  a  mile  nom  the 
town  is  the  sugar  factory  of  Villenoy^  which  is  one  of 
the  largest  in  France.  The  population  of  Means  is 
11,740. 

In  the  Boman  period  Meanx  was  the  capital  of  the  Meldi, 
a  small  Gallio  tribe.  It  formed  part  of  the  kingdom  of 
Aoattasla,  and  afterwards  belonged  to  the  doanta  of  Ver- 
mandols  and  Champagoe.  Ita  commnnal  charter  dates  as 
fkr  back  aa  1179.  Means  Buffered  mach  from  tho  disorders 
of  the  Jacquerie,  from  the  Hundred  Veara'  War,  and  from 
the  religions  wars,  during  which  it  was  an  important  Prot- 
estant centre.  AftertheLewaeiltwas  the  first  town  which 
opened  ita  gates  to  Henry  IV.,  in  15M.  Placed  as  it  is  on 
the  highroad  of  Invaders  marchinx  on  Paris  from  the  east 
of  France,  Meanx  saw  ita  environs  ravaged  by  tlie  army 
of  Lorraine  in  1652,  and  was  laid  under  heavy  requisitions 
in  1814. 1815,  and  1870. 

MECCA  MaJeka),  the  chief  town  of  the  Hi- 

j&z  in  Arabia,'  and  the  great  holy  city  of  Isliim,  is 
situated  two  camel  marches  (the  resting-place  being 
Bahra  or  Uadda  in  the  Batn  Marr),  or  about  45miles, 
almiost  due'  east,  fh>m  Jiddo^  on  the  Red  Sea.'  Thus 
on  a  rough  estimate  Mecca  lies  in  21**  SO'  N.  lat.  and 
40"  K.  long. 

It  is  sud  in  the  K^n  {tur.  xiv.  40)  that  Mecca  lies 
in  a  sterile  volley,  and  the  old  geographers  observe 
.  that  the  whole  Ijaram  or  sacred  territory  round  tho 
dtv  is  almost  abeolutely  without  cultivation  or  date 
palms,  while  fruit  trees,  sprinffl,  wells,  gardens,  and 
green  valley's  are  found  immediately  beyond.  Mecca 
in  fact  lies  in  the  heart  of  a  mass  of  rough  hills,  inter- 
sected by  a  labyrinth  of  narrow  valleys  and  posses, 
and  projecting  into  the  Tih&ma  or  low  country  on 

1  HlJAa  Is  here  taken  in  the  osuol  political  Kose  of  the  word. 
TheTurUah  W&ly  of  the  boa  his  winter  residence  at  Mecca 
and  his  summer  quarters  at  T&lf.  In  a  narrower  sense  the  ^Ij&z 
Is  the  lofty  mountoiuoUB  country  between  the  central  plate&u  of 
N^d  (or  NeKd,  OB  It  is  called  by  the  natives)  and  the  lowlands  of 
the  ooast  (Tibima).  In  this  sense  Bl-Asma'l  reckons  Uecca  to  the 
Tthima,  and  wBll-informed  Arabs  itlll  follow  him. 

*  A  variant  ol  the  name  Uakka  Is  Bakka  (our.  lU.  90;  Bekrl, 
US  M.).  For  other  names  and  honorlfle  epithets  of  the  city  see 
Bekrl,M  supra,  Ava^,  p.  197,  YUt^l,  Iv.  617  aq.  The  lists  are  in 
part  oorrapt,  and  some  of  the  names  (KdthA  and  'Aish  or'Unb, 
>a«  i!uts*'l  an  not  piop«dr  oamea  trf  the  town  as  a  whole. 


the  Red  Sea,  in  front  of  the  great  monntun  wid 

that  dividw  the  coast  lands  from  the  bentral  plateau, 
though  in  turn  they  are  themselves  seiiarated  from  the 
sea  by  a  second  curtain  of  hills  forming  the  western 
wall  of  the  great  W&dy  Marr.  The  inner  motmtun 
wall  is  pieroed  by  two  and  only  two  great  passes, 
and  the  valleys  descending  &om  these  embrace  on 
both  sides  the  Mecca  hills.  The  northwestern  pass, 
throogh  which  the  Ncud  traffio  descends  to  the  ooast, 
and  wliich  also  affords  the  eaaiest  Utough  longest  route 
from  Jidda  and  Mecca  to  Ttuf  and  thence  through  tha 
true  Hijaz  to  Yemen,  is  tho  Derb  el-3eil  or  torrent 
path  down  the  well-watered  W&d^  Marr.'  This  W&dy 
skirts  the  complex  of  Mecca  hiUs  on  the  northwest 
from  Zeima  by  W4dy  F&(ima  (where  it  is  joined  by 
the  great  coast  road  from  Medina  and  Syria)  to  Qadda 
on  the  Mecca  and  Jidda  road,  a  distance  of  perhaps 
5*  miles.  Main  roads  converge  to  Mecca  from  the 
three  points  of  the  W4dy  just  named,  the  distance  of 
the  city  from  the  last  two  baiog  about  20  miles.  From 
this  side  the  most  prominent  of  the  Mecca  hills  is  the 
northern  "  Mountain  of  Light "  (J.  Niir).  The  other 
pass,  which  affords  a  shorter  mule  road  to  Tftif  and  the 
southern  highlands,  but  is  not  practicable  for  ordinaiy 
baegage  camels,  descends  from  the  summit  of  J.  Kara, 
and  leads  through  the  great  W.  Na'm&n,  the  W&dj 
of  the  Hodheil,  to  the  plain  beneath  Arafa,  the  most 
easterly  of  the  holy  aitea  connected  with  Meooh 
From  tliis  point  a  tolerably  level  route  skirts  the  Mecca 
hills  on  the  south,  passing  very  close  to  Mecca  nnder 
the  opposite  side  of  J.  el-Tbaur,  is  joined  or  crossed 
by  several  roads  from  the  south,  including  the  great 
lowland  Yemen  road,  and  ultimately  falls  into  the  road 
from  Mecca  to  QjuIuUl  a  litde  beyond  tho  pillars  thai 
define  Uie  ^aram.  The  Inroad  nlleys  through  wludi 
this  southern  road  leads  are  not  so  welt  watoed  as  W. 
Marr,  but  have  several  fertile  spots  and  a  ^ood  deal 
land  cultivable  after  rain.*  From  this  description  the 
importance  of  the  situation  of  Mecca  will  be  easily  na- 
derstood.  It  commands  both  the  vreat  routes  connect- 
ing the  lowlands  with  central  Arabia,  and  thus  has  the 
advantage  over  T^if,  its  former  commercial  rival^hicb 
lies  indeed  on  the  inland  mountain  road  from  Yemw 
to  Nejd  behind  Mount  Kara,  but  has  no  ready  connec- 
tion with  tho  Tih&ma.  Olccca,  on  the  contrary,  thou|^ 
apparently  secluded  in  its  hills  from  the  main  valleys- 
it  m  in  fact  not  visible  from  any  jpoint  tiH  one  is  quite 
close  to  the  town— lies  in  the  focus  of  all  the  neat 
roada  from  nortli  to  south  or  from  the  ooast  inlap^ 
with  tiie  single  exception  of  tho  moimtain  road  behind 
Kara ;  and  tbe  low  passes  that  intersect  the  Mecca 
hills  form  a  series  of]practicafole  short-outa  oenneotinB 
all  tbe  chief  points  ofthe  mrdo  ofvalloya  already  <Ib- 
scribed.* 

Holding  this  position,  and  situated  in  a  narrow  and 
barren  vaUey  quite  incapable  of  supporting  an  urban 
pupiilation,  Mecca  must  have  been  from  the  first  a  oom- 
mcrcial  town.*  In  the  palmy  days  of  South  Aralaa  it 
was  probably  a  station  on  tbe  great  incense  route,  and 
thus  Ptolemy  may  have  learned  tbe  name,  which  he 
writes  Makoraba.  At  all  events,  long  before  Mohan- 
mcd  we  find  Mecca  established  in  the  twofold  quaU^ 

■  The  upper  part  of  this  wAdy  has  two  branches,  W,  Lslmlta 
and  W.  Nakhlo.  Id  the  latter  lie  tbe  gardens  of  S6Ia  and  tbe 
village  of  Zetma  with  Its  great  hot  spring  (comp.  VA^dt,  lU.  197). 
Above  Zeima  the  path  i&  desert, 

<  To  this  descruuion  of  the  valleys  surronndlng  the  Keeea 
group  on  three  sides,  which  is  mainly  drawn  from  petsonal  ob- 
servation in  l>m.  It  may  be  added  thai  there  is  a  direct  and  eosr 
camel  route  from  Zclma  to  'Arab  between  tbe  Meooa  hills  ood 
the  mouutalits  oftbe  Uodbell.  Taking  this  fisct  with  thestatemeai 
of  W&^idl  (WellbanaGu's  JTuA.  inUti.,  p.  Ml)  that  «verr  wSdf  la 
the  aaered  territory  flows  outwards  into  eommtm  fronnd  eiont 
that  at  Tao'lm  (near  tbe  Qndttd  on  tbe  Medina  road,  Tl^t,!. 
879;  IbnJubalr, b.  110)  weseethat Heeoa lies InaalsolHed poor 
of  bills— a  sort  or  outpost  of  the  great  mountain  waU. 

•  The  Inland  road  in  ancient  nmes  was  not  so  TolnaUe  as  tbt 
coast  rood  totiyrla,on  «4KKnmt  of  the  scarcttrirf  water  (JAAta 
Med.,  p.  I<)0). 

•  Mecca,  hsys  one  of  Us  cUlseos,  ap.  WiUdi  (Kiemer^  ed-S- 
196,  or  ifuA.  fH  ifed.,  p.  100),  Is  a  settlement  finned  tax  tnuls  wUb 
Svrialn  summer  ana  Abywnla  In  winter,  and  caoaoc  ooattmia  u 
exist  if  tbe  trade  is  Interrapted. 
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of  a  commemal  centre  anil  a  privileged  holy  place, 
sarrounded  by  an  inviokble  territory  (the  ^aram), 
vhudt  was  not  the  sanctuary  of  a  slagle  tribe  but  a 
plaoe  of  pUgrimage,  where  religious  observances  were 
assooated  with  a  leztes  of  annual  fairs  at  different 
points  in  the  vianity.*  The  oomluDaUon  of 
with  religion  was  no  unusual  thing  in  Aialoa.  Of  old 
the  incense  trade  bad  its  rcligiousTeatureB,  and  indeed 
in  the  unsettled  state  of  the  country  oommeroe  was  pos- 
sible onlj[  under  the  sanctions  of  religion,  and  through 
the  provi^ons  of  the  sacred  truce  which  prohibited 
war  for  four  months  of  the  ^^ear,  three  of  these  being 
the  montb  of  pilgrimage,  with  those  immediately  pre- 
oedin^  and  following.  The  first  of  the  series  or  rairs 
in  which  the  Meccans  had  an  interest  was  at  'Okiji  on 
the  easier  road  between  Mecca  and  16i£,  whero  there 
was  also  a  sanctuary,  and  from  it  the  visitors,  drawn 
fh>m  tribes  far  and  near,  moved  on  to  points  still  nearer 
Mecca  (Mqaona,  and  finally  Dhu'l-M^&z,  on  the  flank 
of  J.  Kabkab  behind  '  Arafa)  where  further  fairs  were 
held,*  culminating  in  the  special  religious  oeremonies 
of  the  f^reat  feast  at  'Arafa,  I^uzah  (Mozdalifa),  and 
Mecca  itself.  The  system  of  intercalation  in  the  lunar 
calendar  of  the  heathen  Arabs  was  desired  to  securo 
that  the  feast  should  always  fall  at  the  tune  when  the 
hides,  fruits,  and  other  merchandise  were  ready  for 
market,*  and  the  Meccans,  who  knew  how  to  attract 
the  Bedouins  by  profuse  and  systcmatio  hospitality, 
bought  up  these  wares  in  exchange  for  imported  goo^ 
and  so  became  the  leaders  of  the  international  tnde 
ofAralua.  Their  caravans  traversed  the  length  and 
tffMdtli  of  the  peninsula.  Syria,  and  especial^  Gaza, 
was  their  chief  goal,  and  we  read  that  the  Syrian  car- 
Rvan  intercepted,  on  its  return,  at  Bedr  represented 
capital  to  the  value  of  £20,000,  an  enormoua  sum  for 
those  da^ys.* 

The  victory  of  I^Iobammedanism  made  avast  change 
in  the  position  of  dlccca.  The  mcrcliant  aristocracy 
became  satraps  or  pensioners  of  -  a  great  empiro;  but 
the  seat  of  dominion  was  removed  beyond  the  desert, 
and  though  Mecca  and  the  ^ufiz  strove  for  a  time  to 
maintain  poUtical  as  well  as  religions  predominance,  as 
will  be  related  under  Mohamusdan  Empioe,  the 
Btroggle  was  vain,  and  terminated  on  the  death  of  Ibn 
ZuD^^  the  Meocan  pretendant  to  the  caliphate,  when 
the  dty  was  taken  by  ^t^jiU  (692  a.d.].  On  the 
other  hand,  the  sanctuaiy  and  feast  of  Mecca  received 
a  new  prestige  from  the  victory  of  Isl&m.  Purged  of 
elements  obviously  heathenish,  the  Ka'ba  (Caaba)  be- 
canivi  the  holiest  site,  and  the  pilgrimage  the  most 
sacred  ritual  observance  of  Mohammedanism,  drawing 
worshippers  £rom  so  wide  a  circle  that  the  confluence 
of  the  petty  traders  of  the  desert  was  no  lonfrcr  the 
mun  feature  of  the  \iJly  season.  The  pilgrimage  re- 
tained its  importance  for  the  oommercial  wellbcing  of 
M«Ax» ;  to  tbis  day  the  Meccans  live  by  the  ^{^} — 
ktitng  rooms,  acting  as  guides  and  directors  in  the 
MCTtfd  ceremonies,  as  contractors  and  touts  for  land 
and  sea  transport,  as  well  asexi.loitingfor  their  own 
advantage  the  many  benefacti.-..  that  flow  to  the  holy 
city ;  while  the  surrounding  Bedouins  derive  a  chief 
part  of  their  support  from  the  camel-transport  it  de- 
mands and  from  toe  subijidics  and  gifts  by  which  they 
are  engaged  to  protect  or  abstain  irom  molesting  the 
pi^m  caravans.  But  the  ancient ' '  fairs  of  heathen- 
ism "  were  fjiven  up,  and  the  traffic  of  the  pilgrim 
season,  sanctioned  by  the  Prii,<iiet  in  giir.  ii.  194,  was 
concentrated  at  Min&  and  Mecca,  where  most  of  tlic 
pilgrims  still  have  something  to  buy  or  sell,  so  that 

I  I>etallflMtotb«Inbab::uitiiuMlc»iutItatioiiofl(eeaa  before 
Iiiam  will  be  given  onder  Uohammed. 

■  The  details  are  Tarlomljr  related.  See  Btrdnl,  p.  828  (E.  T.,  p. 
tBA) ;  Aana:}  In  Yttdt,  HI.  70&,  It.  416,  421 :  Azrakl,  p.  129  mj.  ; 
Beirl,  p.  06L  Jebel  Kabkab  It  a  grwt  moantaln  oocupyfr>„  the 
an^eoetweenW.  Na'snAnand  the  plain  of  'Araf^  The  p<.bL  Is 
due  nOTtb  of  Sbedd&d,  the  hamlet  vblch  Burckhanl  t  (i.  Ilh)  calli 
fihedad.  Aooonllng  to  Azm^  p.  w),  the  laxt  ibrlae  TlBit«.'d  waa 
Out  (tf  the  three  trees  of  nia  InW.Nakhla. 

■  So  we  are  told  by  Uirom  p.  62  (£.  T.,  p.  78). 

•  inJ(Ul,  ed.  Knmer,  pp.  20, 21 ;  JfnA.     Med.,  p.  30. 
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Min&,  after  the  sacrifice  of  the  feast  day,  presents  the 
aspect  of  a  huge  international  fancy  fair.*  In  the 
Middle  Ages  this  trade  was  much  more  imporunt  tlian 
it  is  now,  Ibn  Jubur.in  the  12th  century  describes 
the  mart  of  Mecca  in  the  eight  days  following  the  feast 
as  fuU  of  gems,  unguents,  precious  drugs,  and  all  ran 
merchandise  from  India, '  lr&^,  Khor^n,  and  eveiy 
part  of  the  Moslem  world.' 

Mecca,  as  has  been  already  indicated,  lies  in  a"  nar- 
row sandy  valley  running  approximately  from  north  to 
south  between  the  Bed  Mountain  on  the  west  and  the 
loflier  chain  of  J.  Abu  Kobcya  on  the  east.  These 
ranges,  which  are  partly  built  on  and  rise  several 
hundred  feet  above  the  valley,  so  enclose  the  city  that 
the  andent  walls  only  bured  the  valley  at  three  points, 
where  three  gates  led  into  the  town.  In  the  time  of  Ibn 
J ubair  the  gat«s  still  stood  though  the  walls  were  ruined, 
but  now  the  gates  have  only  lefb  their  names  to  quarten 
of  the  town.  At  the  northern  or  upper  end  was  the 
B&b  el-Ma'l&,  or  gate  of  the  upper  quarter,  whence 
the  road  continues  up  the  valley  towards  Mind  and 
'Arafa  as  well  as  towards  Zeiraa  and  the  Nejd.  Be- 
yond the  gate,  in  a  plaoe  called  the  Hajiin,  is  the 
chief  oemetety,  said  to  be  the  resting-^ace  of  many 
of  the  oompanions  of  Mohammed.  Here  a  cross- 
road, running  over  the  hJl'  to  join  the  main  Medina 
road  from  the  western  gate,  turns  ofi*  to  the  west  by 
the  pass  of  KadH,  the  point  from  which  the  troops  of 
the  Prophet  stormed  the  city  (a.il  8)/  Here  too  the 
body  Of  Ibn  Zubeyr  was  hung  on  a  cross  by  Higj^j. 
The  lower  or  southern  gate,  at  the  Masfala  quarter, 
opened  on  the  Yemen  road,  where  the  rain-water  from 
Mecca  flows  off  into  an  open  valley.  Beyond,  there 
are  mountains  on  both  sides ;  on  that  to  the  east,  com- 
manding the  town,  is  the  great  castle,  a  fortress  of 
considerable  strength.  The  third  or  western  gate, 
Bab  cl-'Omra  (formerly  also  B4b  el-Z&hir,  fiom  a  vil- 
lage of  that  name),  lay  almost  opposite  the  great 
mosque,  and  opened  on  a  road  leading  westwards 
round  the  southern  spurs  of  the  Bed  Mountein.  This 
is  the  way  to  W&dy  Fiitima  and  Medina,  the  Jidda 
road  branching  off  from  it  to  the  lefU  Considerable 
suburbs  now  lie  outside  the  quarter  named  ailer  this 
gate ;  in  the  Middle  Ages  a  pleasant  countiv  road  led 
for  some  miles  through  partly  oultivatod  land  with 
good  wells,  as  &r  as  the  boundaiy  of  Uie  sacred  terri- 
tory and  gathering  i^aoe  ot  the  pilgrims  atTan'fm, 
near  the  mosque  of  'Aisha.  Tliis  is  the  spot  on  the 
Medfna  road  now  called  the  'Omra,  from  a  ceremonial 
connected  with  it  wnich  will  bo  mentioned  below. 

The  length  of  the  sinuous  main  axis  of  the  city 
from  the  furthest  suburbs  on  the  Medfna  road  to  the 
suburbs  in  the  extreme  north,  now  frequented  by 
Bedouins,  is,  according  to  Burckhardt,  3500  paces.* 
About  the  middle  of  this  line  the  lungitudinat  thor- 
oughfares are  pushed  aside  by  the  vast  court^yard  and 
colonnades  composing  the  i^reat  mosque,  which,  with 
its  spacious  arcades  surroundinj;  the  Ka'ba  and  other 
holy  places,  and  its  seven  mmarcta,  forms  the  only 
prominent  architectural  feature  of  the  dty.  The 
mosque  is  inclosed  by  houses  with  windows  .opening 
on  the  arcade  and  oommanding  a  view  of  the  Ka'ba. 
Immediately  beyond  these,  on  .the  ade  facing  J.  Abu 
l^obeys,  a  broad  street  runs  southeast  and  northwest 
across  the  valley.  This  is  the  Mas'^  or  sacred  course 
between  the  eminences  of  Safh  and  Merwa,  and  has 
been  from  vcrj'  early  times  one  of  the  most  lively 
bazaars  and  the  centre  of  Meccan  life.  The  other 
chief  bazaars  arc  also  near  the  mosque  in  smaller 
streets.   The  rest  of  tiio  town  presents  no  points  of 

■  The  older  fidre  were  not  entlreir  deserted  tUI  the  tronblea  of 
the  last  days  of  the  Omaryada  (AzrakI,  p.  lUi. 

•  Ibn  Jubalr,  ed.  Wright,  p.  118  »q. 

'  Thli  Is  the  cross-rMtd  traversod  by  Borckhardt  (1. 109),  and 
described  by  him  as  cut  through  the  rocks  with  much  labor. 

■  Iftrakhrl  lives  the  length  of  the  city  proper  from  north  to 
■onth  as  2  miles,  and  the  greatest  breadth  from  Um  Jlfid  qnaittr 
east  of  the  great  moeque  across  the  valley  and  Up  toe  weitan 
■lopes  as  two-thlrdi  of  the  length. 
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iMbvidual  iBterait>  bat  its  gewnl  aneot  ia  piotar- 
«mift :  tha  atreeta  we  fairiy  Kpacious,  though  ul-kept 
and  filthy ;  the  bouaea  are  all  of  atoae,  maoy'of  them 
vell-buih  aad  Sour  or  five  stories  high,  with  toraoed 
loefii  and  liugja  proieotiiig  wuidovs  aa  in  Jiddar— aatyk 
bmlding  whieh  nas  not  varied  materially  nnee  ue 
iOtb  eentwy  (M<^addasf,  p.  71).  and  gains  in  effect 
fiom  the  in  which  the  dwellings  run  np  the  aides 
aad  apun  w  the  mouBiaiiu.  Or  public  institulionB 
then  are  baths,  ribj^e  or  hoBpices  for  poor  pilgrims 
fron  India,  Java,  etc,  a  hosiHtal  with  fifty  beds,  a 
mUIo  kitohea  foi  the  po«,  badly  administered  by 
tte  Turkidi  aothoritlea.  A  settler  from  India  has 
leoently  set  up  a  theological  school;  but  th/e 
old.  ooueges  around  the  mosque  ha.ve  long  unoe 
ken  eouTerted  into  kxlgings.^  The  minor  plaeea  of 
vintatiftt  for  pilgrims*  such  as  the  bixth-places  of  the 
Pnmhet  and  bw  duef  fitUowen^  are  not  Dotal^' 
Beth  these  and  the  oonit  of  the  great  noaqiifl 
aire  observed  ta  lie  beneath  the  geora^  level  of  the 
«ty,  so  that  it  ia  evident  that  the  site  of  the  town 
has  been  gradually  raised  b^  aocumidated  rubbish. 
The  town  m  &ot  has  little  air  of  antiqiiit^;  genuine 
Arab  buildings  do  not  last  long,  eepeeially  m  a  valley 
periodically  ravaged  by  tremendous  floods  whoi  the 
tropical  raise  btirat  on  the  suirounding  hilb.  The 
histoxy  of  Mecca  is  full  of  the  reowd  of  these  inunda- 
tions, unsuoeeasfttUy  combated  by  the  great  djun  drawn 
aooBS  the  valley  by  the  caliph  'Omar  (Kntb  d-Bfn, 
p.  76),  and  later  works  of  ES-Mahdi* 

The  fixed  population  of  Heoca  in  1878  was  estimated 
far  Aasistant^^ugeOB  'Abd  etBaix&k  at  £0,000  to 
MjOOO ;  but  the  materials  for  an  fwfrimtitfi  are  very  in- 
adequate where  then  is  so  large  n  floating  population 
— and  that  not  mmly  at  the  proper  season  of  pil^im- 
■ce,  the  pilgrims  of  me  season  often  beginning  to 
airive  bdfore  those  of  the  fotmer  season  have  all  dis; 
persed.  At  the  height  of  the  season  the  town  is  much 
etoerowded,  and  tat  entire  want  of  a  drainage  system 
ia  severely  felt.  Fwtiinately  good  water  is  tolerably 
plentiful;  fiur,  though  the  wells  are  mostly  nndrink- 
ftUe,  and  even  the  famous  Zamzam  water  very  un- 
wholesome and  tainted  with  sewage,  the  underground 
•uidub  from  beyond  'Arafa,  completed  by  Sultan 
8^m  IL  in  1&71,  supplies  to  the  public  fountains  a 
eweet  and  Ught  water,  oontaitung,  according  to  'Abd 
d-Bazx&k,  n  urge  amount  of  chlorides.  The  water  is 
•aid  to  be  free  to  townsmen,  but  is  sold  to  the  pilgrims 
at  a  rather  high  rate.* 

Mediaeval  writers  celebrate  the  copious  supplies, 
especiaUy  of  fine  fruits,  brought  to  the  city  from  T&if 
and  other  fertile  parts  of  Ajrabia.  These  fruits'are 
BtiO  fiuuoua;  rice  and  other  foreign  products  are 
{nought  by  sea  to  Jidda;  mutton  is  pleutiiully  supplied 
from  the  desert.*  The  industries  of  Mecca  all  centre 
m  the  jMlgrijnage ;  the  chief  olyect  of  every  Meocan — 
from  the  Botables  and  sheikhs,  who  use  their  influence 
to^gaim  ouatom  for  the  Jidda  speonlatora  m  the  pil- 
■lim  traflio,  down  to  &e  cioeioneB,  i»l^riin  broken, 
fodging-house  keepers,  and  semi-mendicant  hau^ets 
•n  at  the  holy  pUoes — being  to  pillage  the  visitw 

■  Th«  phras  ftmndatloiu  of  Uecea  bare  been  robbed  br  their 
g—rdlaM  btm  Taty  eariy  tlmaa.  BeeilrMdr  Ibn  ^inkal,  p.  21 

■  For  deUUt  M  to  Uw  utcknt  aoarten  of  Miocctw  when  the  ser- 
•nl  flunQles  or  aepti  lived  ftpftrt  from  generation  to  nneratlon, 
HS  Asra^,  p.  W  Iff.,  and  compare  Ta'iubl,  ed.  Jayoboll,  p.  100, 
Th«  modem  town  is  beet  deaoribed  ta  Btirckhardt,  who  nvce  a 
Blan  of  the  cltr.  The  minor  sacred  places  are  described  auength 
wf  AsraU  aad  Ibn  Jubair.  They  are  either  coQuected  with  irenu- 
to»  MMiDCrie*  of  the  Piophet  and  hla  tt&ea,  or  have  spnrlona  le- 
(•nda  to  conoeal  the  &ct  that  thur  were  orlginaUjr  hot;  ofaHiM, 
wella,  or  the  like,  of  beatben  sanouty. 

■  B«UdbOTl,tn  his  chapter  on  the  Oooda  <tf  Kmc*  (pi  SB  to.), 
nn  that  'Omar  built  two  dama. 

*  The  aqueduct  is  the  suocemr  of  an  older  one  associated  with 
a«  names  of  Zoberda,  wUb  of  ^anln  el-BasMd,  and  other  bene- 
fhctora.  But  the  old  aqsednot  was  CMqtWDtlT  out  of  rNialr,  and 
aeama  to  lutve  ^ayed  bw  a  Meondaiy  put  m  the  awdlaral  water 
^^S5b#rtt?tln?*        aqascluiit  ^ve  no  wliwpiatt  ninl7  In 

''In  Tta  Jabalt^  tlnie  (p.  ISl)  large nptdles  were  broa0it  from 
tte  Thmo  BUwmfaini,  The  revennea  of  Temen  are  stul  mainly 
^pawteJ  on  the  dlatifbutlon  of  gtaln  bj  tha  soUaa  In  ttia 


in,  ervery  posaiUe  m^.  Ulub  the  of 
Meocan  i&  an  afilur  of^the  pnrae ;  the  moogiQl  popnl*- 
Hoa  (for  the  town  is  by  no  meana  purely  Anth)  has 
ezflhao^ed  the  virtues  of  the  Bedouin  for  the  wont 
corrupUDoa  of  Eastern  towb  Efia,  withont  OMting  off 
the  ferocitr  of  the  desert,  and  it  is  hardly  poasiaiie  to 
find  a  wone  eertifieate  of  character  than  the  three 
paiaQcL  gasbea  on  each  cheek,  called  Tashrft,  whidi 
are  the  euatomary  marie  of  larUi  in  the  haHy  d^.  Hm 
unspeakaUe  vicea  of  Meooa  are  a  scandal  to  aA  IsUUn, 
and  a  constant  source  of  wonder  to  pious  pUgrims.* 
The  slave  trade,  which  still  subsists  and  is  very  dear 
to  the  Arab  heart,  has  connections  with  the  pJgrim- 
ase  which  are  not  yet  thoroughly  cleared  up;  but 
there  is  no  doubt  that  under  coi\'er  of  the  pilgrijaage  a 
great  deal  of  kidn&{^ung  and  inqMrtatioD  of  ilavea 
goes  on. 

Sinee  the  fall  of  Ibn  Zube^  the  polilical  poBtu»  </ 
Meoea  has  alwaya  been  duiendeat  on  the  movoneirti 
of  the  greater  Mohammetun  wnld.  In  the  spIeadU 
times  of  the  caTipha  immense  saniB  were  lavished  npoa 
the  piknmsge  and  the  holy  aty ;  and  couvusel^  the 
decay  at  the  ceatral  authority  of  Ial4m  brcniglUwith  it 
a  long  period  of  faction,  wars,  and  misery,  in  which  the 
most  notable  ^Hsode  was  the  sack  of  Mecca,  with  cir- 
cumstAuoea  of  great  barbarity,  by  the  Carmathians  at 
the  pilgrimage  season  of  930  a.d.  The  victors  oairied 
off  the  "black  stone,"  which  was  not  restored  for 
twenty-two  years,  and  then  only  for  a  great  ransom, 
vhm  Lt  waa  plun  that  even  Uie  loss  of  the  palladium 
could  not  desteoy  Uie  saonBd  ohanu^  of  the  dto. 
Under  the  Fatimitee  Egyp^an  influence  began  to  be 
strong  in  Mecca;  it  was  opposed  by  the  sultans  of 
Yemen,  while  native  princes  clainuog  descent  from  the 
Prophet — the  H&shimtte  emfrs  of  Meoca,  and  after 
them  the  emfrs  of  the  house  of  Kat^tda  (since  1202) — 
attained  to  great  authority  and  aimed  at  independettee ; 
but  soon  alter  the  final  ful  of  the  Abbaaids  the  Egyp- 
tian Qverlordship  was  definitively  established  by  SuTtaa 
Bfbars  (1269  A.D.).  Tlie  Turkish  oonqueet  of  Bejpt 
tzansfWred  the  supremacy  to  the  Ottoman  sulutns 
(1517),  who  treated  Mecca  with  much  favor^  and 
dm-ing  the  ICth  centunr  executed  great  woricsm  the 
sanctuary  and  temple.  -  The  Ottoman  power*  however, 
became  gradually  almost  ncnuiDal,  and  thai  of  the 
emfrs  or  sherffs  increased  in  proportion,  culminating 
under  Ghfdib,  whose  aeceaaion  dates  from  1786.  Then 
fcJlowed  the  wan  of  the  Wahhibis  (see  Aju.bia,  vvL 
u.  p.  228)  and  the  restoration  of  Turkish  rule  by  the 
troops  of  Mohammed  'All.  Bjr  htm  the  dignity  of 
sherff  was  deprived  of  much  of  its  wctgbt,  and  in  1827 
a  change  of  dynasty  was  effected  by  the  appointment 
of  Ibn  'Auu.  Since  that  time  the  Turkish  authority 
has  agun  decayed,  though  Mecca  is  still  n^Hninally  the 
capital  of  a  Turkish  provioce,  and  has  a  governor 
general  and  a  Turkish  garrison,  while  Mohammedan 
law  is  administered  Ijy  a  judge  sent  from  Constantino- 
ple. But,  except  within  the  laiger  towns,  at  whidi 
troops  are  stationed,  die  Turks  are  praoticallypoweHeas, 
and  the  real  sovereign  of  Mecca  and  the  Qjj&z  ia  the 
sherif,  who,  as  bead  of  a  princely  family-  <4"''Tnin^ 
descent  from  the  Prophet,  holds  a  sort  of  feudal  posi- 
tion in  the  country,  llie  dignity  of  sherff  (or  ^raad 
sherif,  as  Europeans  usuaUy  say  for  the  sake  of  distino- 
taon,  sinoe  all  Uie  kin  of  the  prinocly  houses  reckoning 
desoeut  €rom  the  Prophet  are  also  named  shwffs),  is 
often  conceived  as  a  religious  pontificate,  and  anti- 
Turkish  Arabs  contend  that  if  the  sultan  and  the  shraff 
were  together  in  a  mosque  the  latter  would  lead  the 
pr^ers  as  im&m ;  but  it  ia  more  correct  to  regard  the 
ahnif  aa  die  mnden  ooonterpart  of  the  aanent  eiiifin 
of  Mecca  already  referred  to,  who  were  named  in  the 
public  prayers  immediatelv  after  the  ragning  caliph. 
This  dignity  hw^  ran  in  the  family  of  Qaaaa,  aoa  of 
the  caliph  'Alf,  w^  which  the  pieoent  ihad&,  in 

•  The  comiptloD  of  manners  In  Meooa  ts  no  sew  Olac.  Bm 
the  letter  of  tbecaUi^Hfttadi  OB  Uieaoliject;  WOsHaAld.  ~ 
JM.,  It.  MBl 
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cf  ohugeB  of  dynuty,  itUl  oowt  kindred.  The 
BaftiMnn*  of  HiDees  of  Meooft  Las  varied  from 
time  to  time  aoooraus  to  the  stieDgth  of  the  foreign 
protectorate  in  in  the^n&i  or  in  oonsequenoe  of  feuds 
amoog  the  branches  of  the  house;  at  preemt  it  is  for 
most  purposes  much  greater  than  that  of  the  Tui^ 
The  Utter  are  strong  enough  to  hold  the  garrisoned 
towns,  and  thus  the  sultan  is  able  ^thin  certain  limits 
— playing  off  one  agunst  the  other  ihe  two  rival 
faiwMuiei  the  aristoonc^,  vis.,  the  of  Gh&lib  and 
the  house-  of  Iba  *Anii — to  assert  the  right  of  desig- 
nating or  ranoving  the  shorff,  to  whom  in  txnm  he  owes 
the  poesibili^  oi  maintaining,  with  the  aid  of  oon- 
adeiaUe  penarais,  the  flerablanoe  of  his  much-prixed 
ferdsiup  over  the  holy  cities.  The  grand  shenf  can 
muster  a  oonaiderable  force  of  freedmen  and  diente, 
and  his  kin,  holding  veils  and  lands  in  various  j)laoes 
through  the  ^ij&z,  act  as  his  depuUes  and  administer 
the  Old  AraUc  customary  law  to  the  Bedouins.  '  To 
this  influenoe  the  p^i&z  owes  what  little  of  law  and 
order  it  eiyoys.  After  the  sherlfa  the  principal  family 
of  Meo»  b  die  house  of  Sheyb,  which  holds  the 
faeradituy  custodian^p  of  the  Ka'b& 

The  Great  Motmte  wid  the  Ka'ba. — ^Ixmg  before 
Mohammed  the  chief  sanctu&iy  of  Mecca  was  the 
Ka'ba,  a  rade  stone  building,  so  named  from  its  re- 
semblance to  a  monstrous  astragcdm  or  die,  of  about 
40  feet  cube,  though  the  Bhapeless  mass  is  not  really 
an  exact  cube  or  even  exactly  rectangular.^  The 
Ka'ba  has  been  rebuilt  more  than  onoe  since  Moham- 
med purged  it  of  idols  and  adopted  it  as  the  chief 
sanotuaiy  of  Isl&m,  but  the  old  form  has  been  pre- 
served except  in  secondaiy  details;'  bo  tiiat  the 
"Andent  House,"  as  it  is  tiUed,  is  sUU  essentially  a 
heathen  temple,  adapted  to  the  worship  of  leULm  by 
the  eltuuffir  fiotion  that  it  was  built  by  Abrahun  and 
TiJimiiel  hy  divine  revelation  as  a  temple  of  pure 
monotheism,  and  that  it  was  only  temporarily  i>er- 
verted  to  idol  worship  from  the  time  when  'Amr  ibn 
Lobay  introduced  the  statue  of  Hobal  from  Syria*  till 
the  victory  of  IslAm.  This  fiction  has  involved  the 
superinduotion  of  a  new  mythology  about  Abraham, 
Hi^ar,  and  Jjibmael  over  the  old  heathen  ritual,  yhicn 
'  remains  practically  unchanged.  Thus  the  chief  object 
of  veneration  is  the  ancient  fetish  of  the  black  stone, 
which  is  fixed  in  Uie  external  angle  facing  Saf&.  The 
building  is  not  exactly  oriented,  but  this  may  for  con- 
venience be  called  the  southeast  comer.  _  Its  technical 
name  is  the  black  comer,  the  others  being  named  the 
Vemen  (southwest),  Syrian  (northwest),  and  'Ir&k 
(northeast)  oomns,  from  the  lands  to  which  xht^ 
approximately  point  The  blade  stone  is  a  small  dark 
mass  a  span  fonp ,  with  an  aspect  suggesting  volcanic 
or  meteoric  origin,  fixed  at  such  a  height  that  it  can 
be  conveniently  kissed  by  a  person  of  middle  size.  It 

>  TIi«followliig  meosaremeDts  may  be  cited:— Ibn  'AtxiRabblh 
(10th  centory),  soutli  side  20  cubits,  nortb  21,  east  and  vest  25  each 
«a  Amkl) ;  Ibn  Jnbetr  (isth  centurr),  Bides  M  and  48  apans, 
iMlglit  28  cnbltB  Bt  the  highest  or  ■onth  wall,  with  «  alight  &U  to 
tiw  north  dde  where  the  mUib  or  water>«pout  diochjugee  ( Axmki, 
27  eoblts);  Borddiardt,  Bides  IS  paces  by  14,  htdght  85  to  40  feet 
Other  modem  mcasiires  vary  conalderablj.  Tne  height  was 
raised  hj  Ibn  ZnbeTr  fW>in  16  to  27  cubtta.  Compare  KvK  ia  IM,, 
p.  420. 

■  The  Ka'ba  of  Uohammed'a  ttme  wu  luelf  the  nioce8sor  of  an 
older  baUdlng  said  to  have  been  destroTed  by  fire.  )i  waa  con- 
Btructed  In  the  still  nsual  rude  style  of  Arable  masonry,  with 
string  courses  of  timber  between  the  stones  (like  Solomon's  tem- 
ple). The  roof  rested  on  six  plUars;  the  door  was  rsised  abore 
the  noond  and  approached  by  a  stair  (probably  on  account  of 
the  floods  which  often  swept  the  valley) ;  and  wonbtppets  left 
their  shoes  under  the  stair  l>elbre  entering.  During  the  fint  siege 
of  Mecca  (6S3^.D.)  the  building  was  burned  down,  and  Ibn  Zubeyr 
reconstructed  It  on  an  enlarged  scale  and  In  better  style  of  solid 
ashlar  work.  After  his  death  hts  most  glaring  InnoTations  (the 
iDtrodaoxlon  of  two  doors  on  a  level  with  the  ground,  and  the 
•jMnilon  of  the  building  lengthwisa  to  Include  the  were 
corrected  by  ^ajjij  under  orders  from  the  caliph,  but  the  building 
retained  Its  more  solid  structure.  The  roof  now  rested  on  three 
pillars,  and  the  height  was  raised  one-halt  The  Ka'ba  was  again 
entinly  rabullt  after  the  flood  of  162B  i..d.,  but  stnee  Q^Aj  there 
sesm  to  have  been  no  stmctoral  chaases. 

*  Hottal  was  set  np  within  tfae  temple  over  the  pit  that  contained 
Um  sacred  trMsoras,  His  chl«fAutcU(»  waa  ooaneotad  with  the 
■aered  lot  to  wtiloh  the  Heccaxu  ware  aocostomed  to  betake  Iheia- 
aelras  In  all  mattan  of  dUBcaUy 


was  broken  by  fire  in  the  riege  <^  68S  A.D.  (not  as 
many  authors  relate  by  the  Carmathians),  and  Uie 
pieceB  are  kept  together  by  a  mlver  setting.  Hie 
history  of  this  heavenly  stone,  given  by  Qabriel 
to  Alvaham,  does  not  conceal  the  fact  that  it  was 
originally  a  fetish,  ^e  most  venerated  of  a  multi- 
tude of  idols  and  eaored  stones  which  stood  all  round 
the  sanctuary  in  the  time  of  Mohammed.  The  Prophet 
destroyed  the  idob,  but  he  left  the  chanoteristie  fonv 
of  worship — the  faw^,  or  sevenf(^d  ozetut  of  tlw 
sanetnaiTj  the  worshipper  kisang  or  toodiing  the  ob- 
jects of  nis  veneration— and  bendes  the  black  stone  he 
reoognized  the  so-caUed  "southern  "  8t<Hie,  the  same 
presnmablv  with  that  whioh  ia  still  touched  in  the 
iaw4f  at  tne  Yemen  corner  {MuL  in  MecL,  pp.  330, 
425).  The  ceremony  of  the  (aw&f  and  the  worship 
stone  fetishes  was  common  to  Mecca  with  oUier  anment 
Arabian  sanctuaries.^  It  was,  as  it  still  is,  a  frequent 
religious  exeroise  of  the  Meccans,  and  tJhe  first  duty 
of  one  who  returned  to  the  citv  or  arrived  there  under 
ft  vow  of  pilgrimage;  and  thus  the  outnde  of  the 
Eftlia  was  and  is  more  important  than  the  insid*. 
lalfcm  did  away  with  the  WOTshij)  of  idoh ;  what  was 
lost  in  interest  by  their  suppression  has  been  vapplied 
by  the  invention  of  spots  consecrated  by  reooDeeuoiMi 
of  Abraham,  Isbmael,  and  Hagar,  or  Held  to  be  ao- 
ceptable  places  of  prayer.  Thns  the  space  of  ten  spans 
between  the  black  stone  and  the  door,  which  is  on  the 
east  side,  between  the  blade  and  'Irik  oomersj  and  a 
man's  height  from  the  ground,  is  oidlea  the  MukaMm, 
and  here  prayer  should  oe  ofiered  after  the  (aw&f  with 
oatstretohod  arms  and  breast  pressed  against  the  house. 
On  the  other  side  of  the  door,  uunst  the  same  wall, 
is  a  shallow  trough  which  is  aaidto  mark  the  origiul 
uto  the  stone  on  whidiAbriham  stood  to  bnUd  the 
Ka'ba.  Here  the  growth  of  the  l^nd  can  be  traoedi 
for  the  place  is  now  called  the  kneading-plaos ' 
^a'jan)  where  the  cement  for  the  Ka'ba  was  prepu«d. 
This  name  and  story  do  not  appear  in  the  older  ao- 
counts.  Once  more,  on  the  north  side  ol'  (he  Ka'ba, 
there  projects  a  low  semicircular  wall  of  marble  with 
an  opening  at  each  end  between  it  and  the  walls  of  the 
bouse.  The  space  within  is  paved  with  mosaic,  and  is 
called  tJbe  ^ijr.  It  is  induded  in  the  ta^i^,  and  two 
slabs  of  verae  antUo  within  it  are  called  the  graves  of 
Isbmael  and  Hagar,  and  are  places  of  acceptable  prayor. 
Even  the  golden  or  gilded  mizdb  (water«pout)  Uiat 

Erojeots  into  the  Hijr  marks  a  place  where  pray«r  is 
eaid,  and  another  such  place  is  the  part  of  the  west 
wall  Close  to  the  Yemen  corner. 

The  feding  of  religious  oonservatism  whidi  has  pre- 
served the  structural  rudeness  of  die  Ka'ba  Uirough  so 
many  centuries  did  not  interfere  with  the  adoption  of 
costly  surface  decoration.  In  Mohammed's  tune  the 
outer  walla  were  covered  by  a  vail  (or  histoa)  of  striped 
Yemen  doth.  The  magnificence  of  the  caUphs  sub- 
atituted  a  covering  of  figured  brocade^  and  ^e  sultan 
still  sends  with  each  pilgrim  caravan  from  Curo  a  new 
kiswa  of  black  brocade,  adorned  with  a  broad  band 
embnndeied  with  gtdden  inaariptioiiB  from  tJu  Komiit 
as  well  as  a  richer  enrtun  for  the  door.  The  aspect 
given  to  the  Ka'ba  is  »een  in  the  woodcut ;  there  sia 
openings  to  show  the  two  sacred  stones.*  The  door  of 
two  leaves,  with  its  pmts  and  lintel,  is  of  diver  gilt. 

The  interior  of  the  Ka'ba  is  now  opened  but  a  few 
times  every  year ;  there  is  a  great  scramble  for  admis- 
sion— the  portable  staircase  being  sddom  brouf^fat  for^ 
ward — anda^^reat  clamor  for  backshish ;  thus  the  mod- 
em descriptions,  from  observations  made  under  diffi- 

'  Bee  Ibn  HtshAm,  L  64;  AaraU,  p.  80  (Tni  in  BaUi  Mart): 
Tikdt,  ill.  706  (OtheydA);  Bar  HAraos  on  Psalm  zOT  BtODM 
worshipped  by  clrcUcg  round  them  bon  the  name  dai«ir  or 
duuKfe-  (Erebl,  Rd.  d.  Arfsber.v.  09).  The  later  Arabs  not  unnatU' 
rally  viewed  soch  oultos  as  fmltatwl  from  ibat  of  Mecca  (Y41[dt. 
It.  023;  eomp.  Dost,  ItratUim  te  Metka,  p.  12S,  who  draws  vevy 
perrerBe  Inferenoea). 

*  The  old  Ummi  is  remOT«d  on  the  26th  day  of  the  month  batM 
tha  pUcrlBUMa,  and  fragments  of  It  an  bought  by  tha  pUctliBa  as 
etaarma.  ^lUthe Uth div^tht pOsrlmacemanlh (fibAati 
bare. 
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ealties,  aro  not  very  compiete.  little  change,  however, 
seeiuB  to  have  been  muoo  Btnoe  the  time  oiIdd  Jubair, 
who  descnbes  the  fioor  and  walls  as  ovetiaid  with  richly 
variegated  marbles,  and  the  upper  half  of  the  walls  as 
plated  with  »lver  thicldy  gilt,  wliile  the  roof  was  vailed 
with  colored  silk.  Modem  writers  describe  the  place 
as  windowleas,  but  Ibn  Jubair  mentions  five  windows 
of  rich  staiDed  glass  from  'Ir&|^  Between  the  three 
IHllars  of  teak  hung  diirteen  silver  lamps.  A  diest  in 
the  corner  to  the  leil  of  one  entering  contained  Korans, 
and  at  the  'IrdV  corner  a  space  was  cut  off  enclosing 
the  stair  that  leads  to  the  roof.  The  door  to  this  stair 
(called  the  door  of  men^ — Bdb  el-lla^a)  was  plated 
with  silver  by  the  caUph  Mutawakkil.  Here  in  the 
time  of  Ibn  Jubair.  the  Mal^iiin  or  standing-stone  of 
Abraham  was  usually  placed  for  better  security,  but 
brought  out  on  great  occasions  (pp.  131,  161}.' 

The  houses  of  ancient  Itlccca  pressed  dose  upon  the 
Kaba,  the  noblest  families,  who  traced  their  descent 
finnn  Ko^ajr,  the  reputed  founder  of  the  city,  having 
tAieir  dwdlmgs  immediately  round  the  sanctuary.  To 
ibn  nort^  of  the  Ka'ba  wastheDfii  cl-Nadwa,  or  place 
of  assembly  of  the  Koreysh,  where  ixil  matters  of  pub- 
lic interest  were  discussed.  The  multiplication  of  ptl- 
aims  after  Isldm  soon  made  it  necessary  to  clear  away 
the  nearest  dwellings  and  enlarge  the  place  of  prayer 
around  the  Ancient  House.  'Omar,  'Othmin,  and 
Ibn  Zubeyr  had  all  a  share  in  this  work,  but  the  great 
founder  of  tlie  mosque  in  its  present  form,  with  its 

Sadous  area  and  deep  colonnades,  was  the  caliph  Kl- 
ahdf,  who  spent  enormous  sums  in  bringing  costly 
pillars  from  Egypt  and  Syria.  Tlic  work  was  still  in- 
oomplete  at  his  death  in  785  A.  D. ,  and  was  finished  in 
leas  Bomptuous  style  hy  hia  snooesiior.'  Subsequent 
repaiisand  additions,  extending  down  to  Turkish  times, 
have  lefl  little  of  EI-Mobdf's  work  untouched,  though 
a  &w  of  the  pillturs  probably  date  from  his  days. 
There  are  more  than  five  hundred  pillars  in  all,  of  very 
various  style  and  workmanship,  and  the  inclosure — 
250  paces  m  length  and  200  in  breadth,  according  to 
Burckh^rdt's  measurement — is  entered-  by  nineteen 
archvi^jrs  irregularly  disposed. 

After  the  Ka'ba  the  principal  points  of  interest  in 
the  mosque  are  the  well  Zamzam  and  the  Ma^&m 
Ibrd,h£m.  The  former  is  a  dcc|)  shaft  inclosed  in  a 
massive  vaulted  building  paved  with  marble,  and  ac- 
cording to  Mohammedan  tradition,  is  tiie  source  (cor- 
responding to  the  Beer-lahai-roi  of  Gen.  xrl  14)  mm 
wbidi  Hogar  drew  water  for  her  son  Ishmacl.  This 
of  course  is  pure  invention,  and  indeed  the  legend  tells 
that  the  well  was  long  covered  up  and  rediscovered  by 
Abd  el-Muttalib,  the  grandfatlicr  of  the  Prophet 
Sacred  wells'  are  familiar  features  of  Semitic  sanc- 
tuaries, and  Isldm,  retaining  the  well,  made  a  quasi- 
Biblicu  story  for  it,  and  endowed  its  tepid  waters  with 
miraculous  curative  virtues.  They  are  eaccrly  drunk 
by  the  pilgrims,  or  when  poured  over  the  hoay  are  lield 
to  ^ve  a  miraculous  refreshment  after  the  fatigues  of 
religious  ezerdse,  and  the  manufacture  of  bottles  or 
jan  for  oarrjnng  the  water  to  distant  countriea  is  quite 
a  tnde.  Ilm  Jubdr  (p.  139)  mentions  a  enrioua  sa- 
perstidon  of  tJie  Meceans,  who  believed  tliat  the  water 
rose  in  the  shaft  at  the  full  moon  of  tJie  month 
Sha'b4n.  On  this  occasion  a  great  crowd,  especially 
of  young  people,  thronged  round  the  well  with 
shoots  of  roligious  enthusiasm,  while  the  servants 
of  the  well  dashed  buckets  of  water  over  their 
heads.  The  Makdm  or  standing  place  of  Abraham 
is  also  connected  with  a  relic  of^  heathenism,  the 
ancient  holy  stone  which  once  stood  on  the  Ma'jan, 
and  is  Kaid  to  bear  the  prints  of  the  patriarch's 
feet.   The  whole  legend  of  this  stone,  which  ia  full  of 

I  Before  IiUun  the  Ka'ba  WMopeaed  every  Monday  and  Thurs- 
day; in  the  time  of  Ibn  Jubair  It  wan  opened  with  considerable 
oeruDODV  every  Uonday  and  Friday,  and  dally  In  the  month 
BilJab.  But,  tboogh  inayer  within  the  bulldlog  Ji  favored  by 
th»  example  of  the  Propbet,  It  la  not  oompalaory  on  the  Hoalem, 
mnln  the  time  of  Itm  Batilta  Oie  oppottualtlei  of  entruuse 
«8ie  nduosd  to  Frldi^  vid  the  birthday  of  the  Pnqihet. 


miraculous  incidents,  seems  to  have  arisen  from  a  mis 
conception,  the  Mak&m  Ibr&him  in  the  Kor&n,  mean- 
ing the  sanctuaiy  itself;  but  the  stone,  whidtisa  Mock 
about  3  spans  in  height  and  2  in  breadth,  and  in  shape 
"like  a  potter's  furnace"  (Ibn  JuIhut),  is  certainly 
veiy  ancient  It  is  now  covered  up,  and  no  one  is 
allowed  to  see  it,  though  the  box  in  which  it  lies  can 
be  seen  or  touched  thionuli  «  grating  in  the  Utile 
ohapel  that  surrounds  it  In  the  Middle  Ages  it  wu 
sometimes  shown,  and  Ibn  Jubair  describes  uie  |hoiis 
enthusiasm  with  which  he  dnuik  Zamzam  water  poured 
on  the  footprints.  It  was  covered  with  inscriptions  in 
an  unknown  chantoter,  one  of  which  was  copied  by 
Fdkihf  in  his  history  of  Mecca.  To  judge  by  the  fac- 
simile in  Dozy's  ItrcLeliten  te  Mddca.  the  character  is 
probably  essentially  one  with  that  ot  the  Syrian  Sa£i 
inscriptions,  which  we  now  know  to  have  eztended 
through  the  N^d  and  into  the  Hij&z.' 

The  general  aspect  of  the  great  moeqae  will  bo'best  an- 
derstood  by  reference  to  the  woodcnt,  which  ia  taken  from 
ft  photograph.  The  photographer  has  taken  hia  stand  om 
a  lofty  bailding  facing  the  black  stone  comerof  the  Ka'lia, 
BO  that  house  tope,  with  high  parapets  serving  to  protect 
the  privacy  of  the  women,  who  spend  mach  of  their  time 
on  these  terraces,  form  too  promiuunt  a  feature  in  the  fore- 
ground, and  obstruct  the  view  of  part  of  the  cloistered 
Oreo.  The  l>ackgrouud  isthe  Bed  Uountain ;  the  fort  which 
is  seen  above  the  town  is  not  the  great  castle  batabnildinc 
of  the  Bherif  Ohulib,  dating  from  aboat  the  beginning  of  this 
centnry.  It  will  bie  observed  that  at  two  pUcee  there  an 
smaller  cloistered  courts  annexed  to  the  main  colonnade. 
That  to  the  right,  with  a  polygonal  minaret,  corresponds  t« 
the  ancient  D&r  el -Nad  w£,  which  was  incladed  in  the  musqua 
by  the  caliph  Mo'tadid.  The  other  minor  court  is  at  the 
h&h  Ibr4hfm.  Of  the  two  walls  of  the  Ka'ba  conceal od 
from  view,  that  to  tho  right  is  the  one  adjoining  the  9Ur. 
Tfao  two-storied  pagoda-like  bailding  facing  Oiis  wall  is 
the  Mak&m  or  station  for  prayer  of  orthodox  Moslems  ot 
the  Hanafl  rite,  to  which  the  Turks  belong.  The  similar 
stationsof  the  other  orthodox  sects  have  bat  one  story;  that 
of  tho  Mai  ikt  ri  tc  ia  seen  to  the  left  of  the  Ka'  ba ;  the  roof  of 
the  Han  ball  station  is  jnst  visible  in  the  foreground  a  littie 
to  the  left  of  the  "black"  comer ;  theShfifi'i station,  whiek 
stands  on  tlie  roof  of  the  Zamzam  building  is  more  promi- 
oent  a  little  to  the  right.  Between  this  and  the  "•^tr* 
Hana0  rises  the  slender  gilt  spire  of  the  white  marble  pul- 
pit from  which  sermons  are  preached  on  Fridays  and  mgb 
days.  Between  the  pnlpit  and  the  Zameam  is  the  small 
chap^  of  Abraham's  stone.  It  does  not  rise  high  enoD|;1l 
to  be  soen  in  tho  cat.  The  two  small  and  ugly  dmnea  to 
the  right  of  the  7Amt^m  are  the  dome  of  'jCbb^  and  tho 
dome  of  the  Jowees.  They  ore  used  as  storerooms,  but  the 
former,  which  has  its  name  from  the  nncle  of  the  Pro^iet, 
was  formerly  the  drinking-place  of  the  pilgriios.  In  tte 
time  of  Ibn  Jubair  it  was  still  os^  for  cooling  the  ZaiB«»» 
water.  The  oval  part  of  the  court  next  to  the  Ka'ba  within 
the  railing  is  paved  with  marble ;  parts  of  the  area  beytmd 
are  also  paved,  part  being  strewn  with  gravel.  Aroand  the 
railing  a  number  of  glass  Ikmps  are  lighted  at  night. 

^&  and  Merwa. — In  religions  importance  these  two 
points  or  "  hills,"  connected,  as  we  have  seen,  by  the 
Mas' 6,  stand  second  only  to  the  Ka'ba.   Qatt  is  an  elevat«d 

Slatform  surmounted  by  a  triple  arch,  and  approached  by  a 
ight  of  steps.'  It  lies  south-east  of  the  Ka'oa  facing  tb« 
black  comer,  and  76  paces  fnmi  the  "Oate  of  Safil,"  which 
is  architecturally  the  chief  gate  of  the  mosque^  Merwm  ia 
a  similar  platform,  formerly  covered  with  a  single  arch,  on 
the  opposite  side  of  the  valley.  It  sbuids  on  a 
^ar  of  the  Bod  Monntidn  called  J.  (a'ayki'in. 
The  course  between  these  two  sacred  points  is  493  'paces 
long,  and  the  religiooB  ceremony  called  the  "sa'y"  consists 
in  traversiag  it  seven  times,  beginning  and  ending  at  ^afk. 
The  lowest  part  of  the  course,  between  the  so-called  gnes 
milestones,  is  done  at  a  run.  This  ceremony,  which,  as  we 
shall  presently  see,  is  part  of  the  'omra,  is  generally  said 
to  be  performed  in  memory  of  Hagar,  who  ran  to  and  fro 
between  the  two  eminences  vainly  seeking  water  for  bw 
son.  The  observance,  however,  is  certahily  of  pagan  ori- 
gin ;  and  at  one  time  there  were  idols  on  both  the  so-called 
hills  (see  especially  Azra^f,  pp.  74,  78). 

■  See  De  VognS,  Sgrie  CMrote ;  Inter.  Sem. ;  Lady  Ann  BlanC 
U>         vol.  U. ;  and  W.  R.  Smith,  in  tte  ' 
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n«  Oerewumis*  and  Ike  PUgHmtge. — Before  Isl&m  the 
Kft'bft  was  the  looal  sanctuarr  of  the  If  eccana,  where  thef 
fnjvi  and  did  lacrifloe,  wber«  oaths  were  admiuistered 
aad  bard  eases  subiaitted  to  divine  Hentence  according  to 
the  immemorial  custom  of  Semitiu  shriaes.  But  besides 
this,  as  we  have  seen,  Mecca  was  alrvud^  a  place  of  pil- 
grimage. Pilgrimage  with  the  aociout  Anil>s  whs  the  nil- 
fllmsDt  of  a  vow,  which  appears  to  have  guueruUy  termi- 
■ated — at  least  on  the  partof  the  well-to^o — in  uBacrlflcial 
(east.  A  vow  of  pilgrimage  might  be  directed  to  other 
saactnaries  than  Mecca — the  tecbnical  word  for  it  (ihlU)  is 
applied  for  example  to  the  pilffri muge  to  Han4t(  Behrl,  p.  518). 
He  who  wasandersucb  a  row  wiia  bound  by  ceremonial  ob- 
servances of  abstinence  from  certuiu  acUie.g.,  banting)  and 
sensual  pleasures,  and  in  particular  was  forbidden  to  shear  or 
eomb  bis  hair  till  the  fulfilment  of  the  vow.  This  old  Semitic 
Bsage  has  its  close  parallel  in  the  vow  of  the  Nazarite.  It 
was  not  peculiarly  conaected  with  &Iucca ;  at  T^if,  for  ex- 
ample, it  was  customary  on  return  to  the  city  after  an  ab- 


sence to  present  oneself  at  the  sanotaary,  and  there  shear 
the  hair  {Mak.  in  Med.,  p.  381).  Pilgrimages  to  Mecca 
wore  not  tied  to  a  alngle  time,  bat  they  were  natorally 
associated  with  festive  occasions,  and  especially  with  the 
great  annual  feast  and  market  already  spoken  of,  when  by 
extensive  hospitality  the  citizens  did  all  in  their  power  to 
attract  the  worshippers  who  were  at  the  same  time  their 
costomers.  The  pilgrimage  was  ao  intimately  ooonected 
with  the  wellbeing  of  Mecca,  and  had  already  sach  a  hold 
on  the  Arabs  round  about,  that  the  politic  Mohammed  could 
not  afford  to  sacrifice  it  to  an  abstract  parity  of  religion, 
and  thus  the  old  usages  were  transplanted  into  Islim  in  the 
double  form  of  the  'omraor  vow  of  pilgrimage  to  Mecca, 
which  can  be  discharged  at  any  time,  and  the  or  pil- 
grimage at  the  great  annual  feast.  The  latter  closes  with  a 
visit  to  the  Ka'ba,  but  its  essential  ceremonies  lie  outside 
Mecca,  at  the  neighboring  shrines  where  the  old  Arabs 
gathered  before  the  Meocan  fkir. 
The 'omra  begins  at  some  point  outside  the  l^anuu  or 


Botyterritory.generallyatTau'im  described  above,  both  for  I 
oiMiTenience  sake  and  because  'Aisba  began  the  'omra  there  in  | 
Che  year  10  of  the  Flight.  The  pilgrim  enters  tbeHaramin  ' 
the  antique  and  scanty  pilgrimage  dress  (il^riin),  consisting 
olr  two  cloths  woand  round  bis  person  in  a  way  prescribed  by 
ritual.  His  devotion  is  expressed  in  ahonts  of  Labbeyka 
(a  word  of  obscure  origin  and  meaning) ;  he  enters  the  great 
mosque,  performs  thetaw^and  the  sa  y'  with  circomstances 
and  prayers  which  it  is  unnecessary  to  detail,  and  then  has 
bis  bead  shaved  and  resumes  his  common  dress.  This  oere- 
Bony  is  now  generstty  combined  with  the  ^^JJ,  or  is  per- 
formed by  every  stranger  or  traveller  when  he  enters 
Mecca,  and  the  i^r&m  (which  involves  the  acts  of  absti- 
nence already  referred  to)  is  assumed  at  a  considerable  dis- 
tance from  the  city.  But  it  is  also  proper  duriug  one's  re- 
■ideDcein  the  holy  city  to  perform  at  least  one  omra  from 
Tan'im  in  connection  with  a  visit  to  the  moeqao  of  Aisba 
there.  The  absurd  triviality  of  these  rites  is  111  concealed 
by  the  legends  of  the  sa  y  of  Hagar  and  of  the  taw&f  being 
flnt  performed  by  Adam  in  imitation  of  the  ci'rmit  of  the 
angels  about  the  throne  of  Ood ;  bat  in  truth  the  meaning 
of  their  ceremonies  seems  to  have  been  almost  a  blank  to 
the  Arabs  before  Isl&m,  whose  religion  had  become  a  mere 
formal  tradition.  We  do  not  even  know  to  what  deity  the 
woiahip  expressed  in  the  (aw&f  was  properly  addressed. 
There  ia  a  tradition  that  the  Ka'ba  ms  a  temple  of  Satnm 
(Shahrastini,  p.  431) ;  perhaps  the  most  distinctive  feature 
of  the  shrine  may  besonght  in  the  sacred  doves  which  still 
ei\Joy  the  protection  of  the  sanctuary.  These  recall  the 
ncred  doves  of  Ascalon  (Philo,  vi.  200  of  Bichter's  ed.),  and 
snggest  Venos-woTsbip  as  at  least  one  element  (comp. 
Hervd.,  I.  131 ;  iii.  8 ;  E^hr.  Syr.,  Op.  Sy.,  ii.  457). 

To  the  ordinary  pilgrim  the  omra  has  become  so  much  an 
episode  of  the  hi^j  that  it  is  often  described  as  a  mere  visit 
to  the  moeqne  of ' Aiaha ;  a  better  conception  of  Its  original 
BiKniflcauce  is  got  from  the  Meocan  feast  of  the  seventh 
month  (Bi^ab)  graphically  described  by  Ibn  Jnbair  ^rom 
bis  obaervationa  in  1184  A.D.  B^ab  was  one  of  the  ancient 
■acred  months,  and  the  feast,  which  extended  through  the 
wbola  month,  and  was  a  Joyful  season  of  hospitality  and 
Uuuikagiving,  no  donbt  represents  the  ancient  feasts  of 

>Tbe  latter  perhapa  was  no  part  of  the  ancient  'omra;  see 
CDOuck-HurgroixJe,  Ilet  Mektaaiuclu  FeeM,  1880,  p.  LU  ag, 


Mecca  more  exactly  than  the  ceremonies  of  the  in 
which  old  nsage  has  been  overlaid  by  traditions  and  gloaaea 
of  Islim.  The  'omra  was  performed  by  crowds  from  day  to 
day,  ecpeoially  at  new  and  full  moon.*  The  new  moon  cele- 
bration was  nocturnal ;  the  road  to  Tan'im,  the  Maa'A,  and 
tbe  mosque  were  brilliantly  illuminated;  and  the  appear* 
ing  of  the  moon  was  greeted  with  noisy  music  A  genuine 
old  Arab  market  was  held,  for  the  wild  Bedouins  of  the 
Yemen  monntaina  came  in  thousands  to  barter  their  cattle 
and  fVaits  for  clotbing,  and  deemed  that  to  absent  them- 
selves wonid  bring  drought  and  cuttle  plugne  in  thoir 
homes.  Though  ignorant  of  the  legal  ritual  and  prayers, 
tboy  iterformed  tho  (awdf  with  enthusiasm,  throwiug  them- 
selves against  the  Ka'ba  and  clinging  to  its  curtains  as  t 
cbild  clings  to  its  mother.  They  also  made  a  point  of  en- 
tering the  Ka'ba.  The29tb  of  the  month  was  the  feast  day 
of  the  Meccan  women,  when  they  and  thoir  little  onoa  had 
the  Ka'Itt  to  themselves  without  the  presence  even  of  the 
Shcybis. 

The  central  sad  essential  ceremonios  of  tbe  tiiOJ  or  greater 
pilgrimage  are  those  of  tbe  day  of  '  Arsfa,  the  9th  of  the 
"pilgrimage  mouth"  (Dhu'l  HUJa),the  last  of  the  Arab 
year;  and  every  Moslem  who  is'  bis  own  master,  and  can 
command  the  necessary  meana,  is  boand  to  join  in  these 
onco  in  hia  life.  By  them  the  pilgrim  becomes  as  pure  from 
sin  as  when  he  was  bom,  and  gains  for  the  rest  of  hia  life 
the  honorable  title  of  hi^.  Neglect  of  other  parts  of  the 
pilgrim  ceremonial  may  be  compensated  by  oSbrtnga,  bat 
to  miss  the  "atand  "  (wol^fif)  at  'Ara&  is  to  miss  the  pil- 
grimage. 'Arafa  or  'Araf&t  is  a  space  artificially  limited, 
round  a  small  isolated  hill  called  the  Hill  of  Mercy,  a  little 
way  outside  tbe  holy  territory,  on  the  road  from  Mecca  to 
T^f-  One  leaving  Meccaaftor  midday  can  easily  reach  the 
place  on  foot  the  same  evening.  The  road  is  first  north- 
wards along  the  Mecca  valley  and  then  turns  eastward. 
It  leads  through  tbe  aCraggling  village  of  Mini,  occuOTlng 
a  long  narrow  valley  (W.  Mina),  two  to  three  boors  from 
Mecca,  and  thence  by  the  mosqne  of  Mnzdalifa  over  a 
narrow  paaa  opening  oat  into  the  plain  of  'Arafa,  whloh 
is  an  expansion  of  the  great  W.  Na*m&a,  throogb  which 
the  T^if  road  descends  from  Mount  Kara.    The  lofty  and 

■  The  77th  was  also  a  great  day,  but  this  day  was  In  oommem» 
ration  of  the  rebuilding  of  the  Ka'ba  by  Ibn  Zuhevr 
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nBSod  moQntalns  of  Gi»  Hodhe^l  tower  over  the  ptftin 
OB  &e  Mrth  ddB  and  ovenlUKloir  tbe  little  Hill  of  Here;, 
irUok lioM of  thoM  boMeaitf  impend  gnalte  eo  oom- 
BMD  in  tko  'Anfi^  m  we  lum  slmadT  Been,  lay 

quite  meor  Dfan'l-lfi^is,  wImtb,  aoeording  to  Anbisn  trftdi- 
noa,  ft  greoC  Mr  wae  held  from  tlio  Ist  to  the  Stii  of  the 
piteriiBies  BflBth ;  end  the  cerononiee  from  whloh  tha 
ufi  weadariTed  wen  orlginalij-  an  ^tpendiz  to  this  lUz. 
Now  en  tha  aoBtruT  the  pilgrim  is  ezp«eted  to  Mlow  aa 
elooely  aa  may  be  vie  movementB  of  the  Prophet  at  hu 
"  fiweweU  piij^tna^e  "  in  the  7oar  10  of  the  Fliffht  (632  A.D.)> 
Hatherefora  leana  Hecea  In  pilgrim  garb  on' the  Sth  of 
INifi'l  Q^a,  flailed  the  day  of  tarwiya  (an  obuore  aud  pre- 
Iiluiilc  name),  aad  atriotly  ^>eaking  Bbmtld  spend  the 
might  at  ICini.  It  ia  now,  liowerer,  oostomarr  to  go  right 
en  and  encamp  at  once  at  'Arafa.  The  night  shooJd  bo 
•peat  in  ddTCabn,  bat  the  ooffaa  booths  do  a  UTel7  trade, 
and  Bonga  are  u  common  aa  pnQrera.  Next  mreooon 
the  pilgrim  ia  free  to  more  i^tri;  and  tomuda  mid- 
day ho  may  if  he  pleasee  hear  a  sermon.  In  the  after- 
noon the  eesential  ceremony  begins ;  it  consists  simply  in 
"atanding"  on  'Axafit  shontli^  Labbcyka  and  reciting 
ptaToa  and  texts  till  sunset.  After  the  sun  ia  down  the 
vast  aasemblage  hre^s  ap,  and  a  rash  (technically  ifid^, 
daf',tu\fr)  iamade  In  the  atmost  coofosion  to  Mnzdalifa, 
where  ue  night  prayer  is  said  and  the  night  spent  Before 
sunrise  next  morning  (tiielOtb)  aseoood'' stand  "  like  that 
on  'Axafo  ia  made  for  a  ahoit  ^oe  tordblight  round  the 
nuwqw  of  Mnadalifo,  bat  before  tn«  Ban  b  fiurly  up  all 
most  be  in  motion  in  the  seeond  ifi4a  towards  Mini.  The 
day  thus  commenced  ia  the  "  day  of  aacrifloe,"  and  baa  four 
cermuHiiea— <1)  to  pelt  with  seven  stones  a  cairn  (jamrat 
<l  '<bUs)  at  the  eaatem  end  of  W.  Mini,  (2)  to  bIjo'  ftvietim 
■t  Mini  and  hold  a  aacrifloial  meal,  part  of  the  neBh  being 
alao  dried  and  so  preserved,  or  given  to  the  poor,^  (3)  to  he 
shaved  agd  bo  terminate  the  ihr&m,  (4)  to  make  the  tiiiird 
to  go  to  Mecca  and'perfinm  the  tewif  aad  Ba'y 
Cimrmt  d^itt^),  ratnming  thereafter  to  MInL  The  Bacrt 
flee  and  visit  to  Mecca  may,  however,  be  d^yed  till  the 
11th,  12th,  or  13th.  These  are  the  days  of  Mini,  a  fair  and  a 
Joyous  feast,  with  do  Bpecial  ceremony  except  that  each  day 
the  pilgrim  ia  expected  to  throw  seven  stones  at  the  jamrat 
el'afabu,  and  also  at  each  of  two  similar  c&ims  in  the  valley. 
The  stonea  are  thrown  in  the  name  of  AlMh,  and  are  gene- 
rally thought  to  be  directed  at  the  devil.  This  is,  however, 
a  custom  older  than  Isl&m,  and  a  tradition  in  Azra^  p.  US, 
represents  it  aa  an  act  of  wonbip  to  idoLa  at  Mini.  As  tho 
■tmiaa  ua  tbmwn  to.  tbm  d^  of  the  taix,  it  ia  not  nnUkeljr 
thai  they  have  aomething  to  do  with  tha  old  Arab  mode  of 
oloring  a  sale  by  the  paiuuHer  tbiowfng  a  itoae  (Blxdal,  p. 
388).*  The  pilgrims  leave  Mini  «a  tha  ISthorlSth.  and 
flie       ia  tun  over. 

TbB  oolinlflia  diamatar  of  theae  oennumiaa  la  plainly  dne 
to  the  fmat  that  tii^  are  nothing  more  tluu  expurgated 
heathen  rites.  In  Islim  proper  they  have  no  rowoa  d^ttrt  ; 
the  legends  abont  Adam  and  Eve  on'Ara£a,  about  Abra- 
ham's saerifloe  of  the  ram  at  Thabir  by'Hini,  imitatad  in 

1  "nMsaciUUieisnotlndlspeoaaUe  except  for  those  1ihooana^ 
find  It  and  are  combining  the  haj]  with  the  'omra. 

■  On  the  similar  peltlnr  of  the  supposed  gravea  of  Abd  Labab 
and  his  irllB  (Ibn  Jn'talr,  p.  110)  and  of  Abd  fUgfail  at  MuIwbp 
BM,  sea  HUdAa^  translation  itf'rabart.  p.  aoa. 


the  saeriAcea  of  the  pilgrimage,  are  mere  olnmay  after* 
thoughts,  aa  wpean  feoBi  their  variations  and  only  pactial 
acoepteuoe.  Ik  is  not  so  easy  to  gat  at  the  natete  (tf  tha 
origLiai  rites,  which  IsUra  was  earefal  ta  sappteafc  Bat 
eld  naagea  were  not  quickly  eradicated,  aud  we  flad  men* 
tion  of  piaetioes  condemned  by  the  oitiiodox,  ar  HacmiBg  no 
part  of  the  Modem  ritoal,  wfaieh  maybe  reeuded  aa  tnoea 
ofanoldereeremoniaL  Sndi  am  noctoroai  illnmin^ioos 
at  Mini  (Ilm  B^dta,  L  S96),  'Ara&,  and  MsaWUb  (On 
Jubair,  p.  179),  and  tewift  performed  by  the  Ignerant  at 
holy  spots  at  'Arafa  not  recognised  by  law  (Suonc^-Hax- 
gronje,  p.  UB  sg.).  We  knew  that  the  rites  at  Maadaliih 
were  origin^ly  oMUieetad  with  a  holy  bill  bearing  the  name 
of  the  god  ^un^  (the  Edoaaita  Koai)  whose  bow  is  tha 
rainbow,  and  there  ia  reason  to  think  that  the  if64a»  from 
'  Arafii  and  Koml^,  which  were  mot  mads  aa  now  after  snn- 
set  and  before  Bonxiee,  bat  when  the  au  rested  ou  the  to|B 
of  the  moontains,  ware  eenmontoa  of  fonwaU  aud  saints 
tion  to  1^  son-god. 

The  statistics  of  the  pilgrimage  cannot  be  givcoi  with 
certainty  and  vary  much  from  year  to  year.  The  qnarao- 
tine  office  keeps  a  reoord  of  arrivals  by  sea  at  Jiddah 
(30,271  for  the  year  1878  A.D.,  or  1295  a.h.)  ;  but  to  thess 
most  be  added  the  great  overland  caravans  from  CUjo,  !)»• 
maacns,  and  'Irak,  the  pilgrims  who  reach  Medina  from 
Yanbo'  and  go  on  to  Mecca,  and  those  from  all  parts  of  the 
peninanla.  Burckhardt  in  1811  estimated  the  crowd  at 
'Arafa at70,000.  Barton  in  1853  at  60,000,  'Abd  el-Saoik  in 
1858  at  60,000.  This  great  assemblage  ia  always  a  danger- 
ous centre  of  infection,  and  the  days  of  Miiu  emadally, 
spent  onder  circunatanoea  originally  ad^ted  only  for  a 
Bedouin  fair,  with  uo  provisions  for  proper  clean linesa,  aad 
with  the  air  fUl  of  Uie  smell  of  pntreiying  aflU  aad  flesh 
drying  in  the  son,  prodnee  moeh  aloknaaa. 

Ltkrahire.-~BeMm  the  Arable  MOfmttlNn  aadoonDiORUlien, 
many  of  wlunn  have  been  already  dtad,  we  have  Urn 'Abd  Bab- 
blh's  deseriptbrn  of  the  moaqae,  eariy  m  Itia  Mth  eentoiy  CM 
Arid,  Cairo  ediEoa,iU. m •9.),boi  above  aU  the  artmtrmWw  re- 
cord of  Ibn  Jal)alr(ilM4.n.).bybrata  beat  aeeoonl  axtanl  of 
UeccaandOm  pflgnnagft.  Ithas  been  mneh  ^Uand  t^na 
Batdfa.  The  Aia.blo  hlstorlaps  are  Uwelyoaegptaiwifli  hhnloas 
matter  as  to  Meooabeflanlslam;  tertnsse  legends ttteieadwm^ 
refer  to  C  da  Peroeval'e  Anf.  Sow  Uttle  eonfldenee  can  be 
idaced  In  Oieim-IillamlehlMQiT^wean  very  clear  fMiQ  thedla- 
lOTted  aceoonts  of  Abiaha's  ezcumcm  against  the  HJJAx,  which 
fell  but  a  few  yean  before  the  Urth  of  the  Ptophet,  and  is  tbe  Ant 
event  of  Meocan  history  which  has  oonflnnaUon  from  other 
sources.  See  NOldeke'avenlonof  T&b&ri,p.2HM.  Fw  the  period 
of  the  Prophet  Ibn  HlahAm  and  wfckldl  are  vaTuable  soureea  la 
toptsraphy  as  weU  aa  htstorr.  Of  Om  ipedal  histwlea  and  ds> 
BorteUotw of  Ueoea piUdlshed by  WOatenftidTaraita dwffsdl 
JbOo,  i  Tcds..  un-GS,  with  an  abstract  In  Oennan  lau),  the  moit 
valuable  Is  that  of  Ana|d.  It  has  passed  through  the  handi  of 
aevwal  editors,  but  the  oldest  part  goes  back  to  the  begbmlng  itf 
the  ninth  (AiWlan  century.  fntS  Ba-Dfn^  history  (VoL  Ml  of 
tha  CAmklea)  goes  down  with  the  addlttcms  of  his  nephew  la 
1&92A.O. 

or  European  deacriptloiia  of  Mecca  from  pentmal  observatku 
the  best  la  Bnrckhardt'a  IVaodi  in  Arabia  (cited  above  Cron  the 
STO  ed.,  1829).  The  TraoOa  qf  AJv  3ev  (BadJa),  London,  UU.  de- 
scribe a  visit  In  U07 ;  Bnrton's  tVffrfmmg  ISA  ed..  187B)  often  se*- 
plementB  Batokhardt ;  Yon  lUltasn's  iMI'hM  aodh  JAUn,  UK, 
is  llrelr  but  very  slight.  'Abd  el-Basiik^  report  to  tha  Goven- 
ment  or  Indiatm  tbe  idlgrlmKe  of  UM  Is  spedaUy  dlreetad  la 
santtaiy  oaestlons.  Fwthe jouslmagaBaepaitloamriyBaoti^ 
Haig«ii<|e,  M  JfiWBwiial>i  jCyL^aMi,  JaST  .(W.m.Si 
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STBIOTLY  speaking,  the  derinUioo  of  thia  word 
should  have  preTetiited  th«  use  of  it  aa  Um  deaig- 
oation  of  a  puro  acieace.  It  haa  been,  faowerer,  em- 
plOTsd  for  a  long  period  in  Engltah  apeech  in  the  iden- 
ticfu  aenae  that  the  Freiuih  attaeh  to  MtecmigHe  pure  or 
the  Qermana  to  Reaie  JfeehaTtOc  These  tenoa  are  idl 
employed  to  denote  what  we  shonld  much  prefer  to  call 
Afmtmet  Dynavtia., — Uie  puve  sdenoe  wfaidi  (aa  the 
derivation  implies)  treats  of  the  action  of  F<mM  aptm 
MattOT,  but  which  ia,  oorraotlTi  Ae  Sdatee  1/  Matter 
qjkL  Motion  or  tjf  McUter  and  Surmf. 

With  the  view  of  maUng  dear  mm  the  ootaet  Uie 
ceason  for  the  arrangement  adopted  in  this  artide,  we 
eommenee  by  stating  in  Newton'a  own  worda  (aooom- 
panied  hy  a  paraphrase)  the  Axiemata,  tioe  L^fn  Mth 
tus,  which  form  the  entire  baas  of  our  subject  These 
laws  will  at  once  indicate  the  onier  in  which  the  eab- 
jert  may  most  logically  be  treated.  We  defer  to  the 
end  of  the  article  the  more  cloae  ooMjderatjon  of  the 
idea  introduced  by  the  word  **  force,"  aa  weD  as  geo- 
eral  remarks  on  enengy,"  etc.  For  the  prasent  we 
are  content  to  regard  naoa  »  defined  fiv  u  fay  New- 
ton's Laws. 

JVewftin's  Lmm  Motion. 

Wtirtoa'a        ^  ^'  ^T?"*  omne  pMBarerare  in 

■nt  law.     statu  suo  qaiowenal  vel  moTendi  unifoimiter 
in  direotmn,  nisi  qnatenus  iUnd  a  Tizibos 
impressis  oogitor  statum  soum  mntare. 

Every  hoc^  conHnuet  m  i  to  xtaU  of  r«(,  or  itn{^nn 
motion  m  a  straight  Um,  except  in  to  fir  at  it  it  eom- 
pdUd  by  force  to  change  thai  stale. 
gfgcfaa.itw  ^-  MutatioDem  motns  proportaon- 

alem  esse  vi  motrici  impresase^  et  fieri  ae- 
condmn  lineam  rectam  qua  vis  iOa  imprimitur. 

Change  of  (guanti^  qf)  motion  it  proj^ortional  to 
fvnx^  md  takei  pUxee  m  the  ttrmghi  &e  m  uAmA  Ae 
force  actt. 

'guxAiaim  Aetioni  oontnriam  mBper  et 

*  aeqnalem  ease  readionem;  An  oorporum, 
dnorum  actioaes  mae  mutuo  semper  eoae  saqnales  eC  in 
partes  oontimriBS  diii^ 

7b  evary  action  there  is  always  an  equal  and  contrary 
reaction ;  or  the  matitod  actums  of  any  tun  Jtoditt  are 
aboa^  equal  amd  oppotitety  directed. 
a.K»H^  S  2.  In  1863  Thomson  and  Twt  (upon 
sebounm.  ^hose  TVea^weon  JVoewm/PAOtwopAwmuch 
of  what  follows  is  based)  called  attentioD  to  the  fact 
that,  aa  re^urda  Lex  ILL.  Newton  gires  in  a  sdudiniu 
a  seocmd  sane  in  which  the  words  may  be  ialwpreted. 
[n  the  first  srase  the  action  and  reaction  ue  mere 
tbices,  in  ihe  second  they  are  the  rates  at  tohich  forces 
do  work.  Hence,  and  for  another  reason  whicn  will 
appear  hter,  Uie  word  "  sctiTity ' '  has  been  introduced 
M  the  En^^sh  eqiuTslent  of  the  word  aetu>  in  Newton's 
second  sense.   Here  is  the  pasaage : — 

Si  seatimetnr  agentis  actio  ex  ejus  Ti  et  vetocitate 
ooi^nnctim;  et  aimiliter  resistentis  reactio  seetunetur 
oomunctim  ex  eina  partium  singularom  velooitatibus  et 
Tinbua  resisteDoi  ab  carom  attrilione,  oohnaiwie,  pon- 
dere,  et  acoelwatlooe  oriundis ;  ernnt  actio  et  reactio, 
in  muni  instrumentonim  osu,  nbi  invioem  semper 
KHinalen. 

metmty  of  on  <ur«nt  ^  meanirad  iw  ib  omounC 

€md  &t  vetocity  eort^nnt^;  and  ^,  mNdWjgjh  the  eoun- 
Ur-adiu&y<^  iherenstaxicahcmeamndhyViAvdoeitia 
^  its  mtend  parti  <md  their  teoeralamouiUteoa^f^^ 
«4eAer  thtm  arm  from  Jristum,  motoetdar  foreet, 
weighty  or  aeeeUration;—a^ioit!/  and  ommter-aetHW^, 
m  idl  oamhmatioiiu      ModUnsi,  mR  he  equal  and 


conseqoenoea  are  all  implied  {by  n^ation)  in  the  <  

ment  of  the  Second.   {See  1 8  bebw.)  Hence  thm 
are,  virtually,  oidy  three  kws.  so  fkr  ai  Newton's 
tem  ia  ooncraned. 

i  3.  These  laws  are  to  be  oonaidered  as  sa^oT 
dedncdona  from  obaerration  and  ex  peri-  Hewton'i 
ment,  and  in  no  aerae  as  haviog  an  a  priori 
fimndatioQ.    Their  proof,  so  ur  aa  rigorous  proof  is 
attainable  in  phyneal  matters,  is  commonly  looked  o* 
as  being  liiroiahed  in  the  most  oontdusiTe  form  by 
observatumal  astronomy.    The  Namtked  JUmmae, 
puUished  nsnallv  about  four  years  in  adrance,  omtaiM 
the  predicted  jHaces  of  the  sun,  moon^  and  prindpal 

elanets  fiom  w.y  to  di^,  in  some  cases  fiitmi  hour  lo 
our,  throughout  the  year.  The  prediotioos  are  «i- 
tarely  baaed  upon  the  laws  of  motion  (aloog  wiUi  the 
law  of  ffravitation),  and  could  not  poaaibly  be  aoenrate 
nnkas  these  laws  are  true.  So  thoroughly  saturfitetory 
has  hitherto  be^  the  coincidence  between  pradi^oa 
and  observation  thatj  when  a  deviation  ooeuis,  no  oas 
dreams  of  a  defect  in  the  principles  of  the  reasoning. 
On  the  contrary,  such  deviations  are  utilized  for  t£« 
purpoae  of  correcting  our  knowledge  of  the ' '  elements  *  * 
of  me  nlnts  of  the  mbon  and  planets,  or  oar  estimatSB 
of  the  masses  of  these  bodies ;  and,  as  in  the  Inilltant 
tnvoetigataons  of  Adams  and  Levwner,  thsy  sometiBat 
enable  ua  to  discover  the  existence  and  even  asnign  the 
position  of  a  phmet  never  befiwe  seen. 

M-  It  is  not  dear  in  what  order,  or  by  Hewtoa^ 
whom,  these  lawa  were  first  discovered,  pn^eooa- 
GUlileo  was  undoubtedly  aoqu^nted  with 
the  first  two ;  and  Huygen&  Wren,  Hooke,  and  others 
were  acquainted  with  the  Third  Law  in  some  of  its 
many  apphcatUMis.    But  they  were  first  gystematised 
and,  aa  we  have  seen,  extended  in  a  most  important 
manner     Newton.  Though  they  were  sadly  djafigond 
in  ftitain  dming  the  fi%  yean  whieh  ebyised  after 
the  revival  of  mathematica  in  the  eariy  put  of  this 
coitiuy,  they  have  of  late  been  restored  to  the  fwm  in 
which  Newton  gave  them,   ^ia  readoption  of  New- 
ton's simple  bnt  comioehawve  mmtem  has  of  itsetf 
aided  in  no  small  de^ee  the  recent  rapid  advance  of 
scienoe. 

One  pfeoulmrif?  of  Newton's  languace  Anthrooo- 
must  be  noticed  hero,  though  very  briefly,  moipb^a 
as  we  will  return  to  the  aubjeot  towards 
the  end  of  the  article.  A  force  is  said  to  "compel" 
a  change  of  sti^  in  a  body ;  bodies  are  said  mutuab 
to  "act"  on  one  another,  etc.  Such  language  is,  01 
eomse,  in  its  hteral  aooeptalion,  of  an  anthtopranosphie 
diaracter :  but,  if  one  tninks  of  the  habitmd  use  evsa 
in  scimtifio  books  of  soeh  exprea»ons  as  "  the  an 
rises,"  "  the  wind  blowa,"  etc,  it  cannot  be  constnmd 


.  may  be  looked  upon  as  a  Fourth  Iaw.   But,  in 
flinot  logic,  the  Rrst  Law  is  superfiooua,  because  its 


into  an  asserticNU  that  force  baa  real  objective 

Comments  on  the  Laws  qf  Motion. 
I  5.  Law  I.  Elist  of  all  this  law  tells  us  naflnttto 
what  happens  to  a  piece  of  matter  which  is  ol  font. 
left  to  itself— tl  &,  not  acted  on  by  foroes. 
It  preserves  its  "state,"  whether  of  rest  or  of  unifinm 
motion  in  a  straight  line.   This  property  {which,  as 
we  shall  present^  show,  j  7,  is  oonsidenudy  emended 
by  Newton  himself)  is  otnnmonly  called  the 
*Mnertia"  of  matter,  in  virtoo  of  which  it 
ia  incapable  of  varying  in  ai^  wav  its  state  of  rest  m 
motion.   It  nuqr  be  the  sport  of  i<woee  fx  any  l^ng^ 
of  time,  but  so  soon  as  they  cease  to  act  it  remains  in 
the  state  in  which  it  was  left  untH  they  reoommenoe 
their  action  on  it    Hence,  whenever  we  find  the  state 
of  a  piece  of  matter  chaogpoig,  we  conclude  that  it  ia 
under  the  action  of  a  force  or  fwoes.   Thua,  fw  Ae 
present,  wc  have  the  d^nition  of  "  fome  "  as  pert  ef 
diia  First  Law  :— 
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Ibrce  i»  whatever  duMnga  ihe  ttate  qf  regt  or  im^orm 
motion  (if  a  body. 

When  a  body,  ori^nall^  at  rest,  b^ins  to  move,  we 
ooncludo  that  nmw  is  acting  od  it.  And  when  a  mov- 
ing bod^  is  seen  to  change  eUha"  the  speed  or  thedinu- 
Uon  of  its  motioa,  we  condude  that  this  is  doe  to  force.  ^ 
AiaoUM       t  ^  much  more  than  this, 

and  even  in  the  Elrst  Law.   What  is  "rest"? 

rdatlTC.  The  answer  must  bo  that  the  term  is  relative. 
Absolute  rest  and  absolute  motion  are  terms  to  which 
we  find  it  imposBible  to  assign  a  meaning.  Maxwell 
has  well  said  (in  his  Matter  and  Motion) : — 

"  All  onr  knowledge,  both  of  time  and  place,  Is  essen- 
tially relative.  When  a  man  haa  acqaired  the  habit  of 
potting  words  together  without  tioabling  hinuelf  to  form 
the  thoughts  which  ooght  to  correspond  to  them,  it  Is  easy 
for  him  to  frame  an  airtiUiesls  between  this  relative  know- 
ledge and  a  so-called  absolute  knowledge,  and  to  point  ont 
oOT  ignorance  of  the  absolute  position  of  a  point  as  an  in- 
stance  of  the  limitation  of  oar  faculties.  Any  one,  however, 
who  will  try  to  imagine  the  state  of  a  mind  oonsciotui  of 
knowing  the  absolute  position  of  a  point  will  ever  after  be 
eontent  with  oar  relative  knowledge." 

As  will  be  seen  later,  the  First  Law  gives  us  also  a 
phyncsl  definition  of  "time,"  and  physical  modes  of 
measuring  it 

■iff™*«.'-        i  7.  Newton's  own  comment  on  this  law 
Newtou  8      •       r  II 
comments     is  as  lOlloWB  :— 

on  the  first  Projectilia  perseverant  in  motibus  suis, 
nifli  qaatcnus  a  resistentia  aeris  retardantur, 
et  vi  gravitatis  impelluntur  deomun.  Trochua,  ciijus 
partra  Oohaerendo  perpetuo  retrahunt  sese  a  motibus 
reotilineis,  non  cessat  rotari,  nisi  quatenus  ab  aere  re- 
tardatnr.  JVIigora  autem  planetajum  et  comctarum 
corpora  motns  suos  et  progressivos  et  circulares,  in  spa- 
tiis  minus  re«stcntibus  factoa,  conservant  diutius. 

It  is  particularly  worthy  of  notice  that  we  have  here 
the  unmsturbed  rotation  of  a  body  about  an  axis  intro- 
duced as  another  of  those  ' '  states  '  in  which  it  will  con- 
tinue, in  virtue  of  the  First  Law,  until  force  acts  to  com- 
pel it  to  change  that  state.  Also  it  is  to  be  noticed 
that  Newton  adduces  a  hoop,  whoso  axis  is  fixed  in 
direction  both  in  the  body  ana  in  space,  as  an  example 
of  this  new  form  of  state  maintained  in  virtue  of  inertia. 
Later,  it  will  bo  seen  that  the  same  thing  is  true  of  a 
body  free  in  space  and  rotating  about  the  principal  axis 
of  greatest  or  of  least  moment  of  inertia  through  its 
centre  of  mass.' 

fjg^  i  8.  Law  II.  What  Newton  designates  by 

qoenees  .    the  word  motu$  is,  as  he  has  clearly  pointed 
^second     out,  the  same  as  is  expressed  by  quantitas 
*■  mollis,  that  for  which  we  now  usually  em- 

Sloy  the  term  "momentum."  Its  numerical  value 
epends  not  only  on  the  rate  of  motion,  but  also  on  the 
amount  of  matter,  or  ' '  mam, ' '  of  the  moving  body,  and 
is  directly  proportional  to  either  of  these  when  the  other 
is  unaltered.  Bub  it  is  regarded  by  Newton  as  having 
direction  as  well  as  magnitude.  It  is,  in  &ct,  what  in 
the  language  of  qoatemions  is  called  a  *' vector."  The 
change  of  such  a  Quantity  may  be  either  in  numerical 
magnitude,  or  in  direction,  alone,  or  riraultaneondy  in 
both.  We  now  see  what  this  Second  Law  eiuJbles  us 
to  do.  For 

(a)  Given  the  mass  of  a  body,  the  force  acting  on  it, 
Mid  the  time  during  which  it  snAa,  we  can  calcu&te  the 
change  of  motion.  This  is  the  direct  problem  of  dyna- 
mics of  a  particle. 

(b)  Given  the  mass,  and  the  change  of  velocity,  we 

>  The  words  we  have  italltdsed  will  be  seen  to  have  Terr  Im- 
porUnt  bearings  on  certain  old  erron  which  even  now  crop  up, 
and  whlcb  have  introdaced  one  of  the  most  InugKroiwiate  and 
apparently  Ineiadlcable  of  terms  Coentilflual foree ")  tato  the 
usual  Tocabularr  of  our  subject. 

■It  Is  also,  in  a  partial  sense,  true  of  a  (taebody  of  which  two 
principal  axes  through  the  centre  of  mass  have  equal  momenta 
of  inertia.  In  that  case,  as  we  will  show  later,  even  when 
cooplea  aol  upon  the  body,  provided  they  be  In  planes  passing 
thipngh  the  thiid  axis,  the  rate  of  roUUon  about  that  axis  re- 
mains unaltered,  llwuffh  Oa  dtncOon  in  space  ehanffe$.  ThU  Is 


can  calculate  the  ma^tude  and  direction  of  ^e  fins 
acting.    This  is  the  mverte  problem. 

(r)  We  can  compare,  and  so  measure,  forces  by  the 
ohaiigos  of  motion  they  produce  in  one  and  the  same 


body. 

id) 


{d)  We  can  compare  the  misses  of  different  bodies 
by  finding  what  changes  of  velodty  one  and  the  ssms 
force  prpduoes  in  them. 

(e)  We  can  find  the  one  force  which  is  eaoivaknt,  in 
its  action,  to  any  given  set  of  forces,  for,  however 
many  changes  of  motion  may  be  produced  by  the  s^ 
arate  forces,  they  must  obviously  be  capable  of  being 
compounded  into  a  single  change,  and  we  can  calculate 
what  force  would  produce  that.' 

^  9.  Hitherto,  we  have  spoken  of  the  mo-  HecessUr 
tion  of  a  body, — thus  implying  (except,  of  ibrathud 
course,  in  the  case  of  Newton's  hoop  or  that  *• 
of  the  earth)  that  all  its  parts  ue  moving  in  exactly  the 
same  way.   From  this  point  of  view  eveiy  body,  how- 
ever large,  may  be  treated  asif  itweie  amn^e  particle. 
But  when  the  parts  of  a  bod/  have  cUffnent  velodtiei^ 
as  when  a  rijpd  body  is  rotating,  or  as  when  a  non-rigid 
body  is  sufiermg  a  change  of  form,  the  question  becomes 
much  more  complex.    We  <»nnot  at  tlus  stage  enter 
into  a  full  explanation,  but  will  take  a  couple  of  veiy 
simple  cases  to  show  the  nature  of  the  new  difficulties, 
and  thence  the  neces^ty  for  an  additional  law.  ^ 

Suppose  a  bullet  to  be  thrown  in  any  direction.  If 
we  know  with  what  force  the  earth  attracts  it,  the  cal- 
culation of  the  path  it  will  pursue  depends  on  the  Sec- 
ond Law,  which  gives  all  the  necessary  preliminary  in- 
formation. But  let  two  bullets  be  tied  together  vj  a 
string :  we  know  trial  that  each  moves^  in  ^enenl, 
in  a  manner  very  different  from  that  in  which  it  would 
move  if  free.  The  path  of  each  is  now,  usu^y,  a  tor- 
tuous curve,  while  ite  free  path  would  be  plan&  It  is 
no  longer  subject  to  gravity  alone,  but  also  to  what  'la 
called  the  "tension"  of  the  string.  If  we  knew  the 
amount  of  this  tension  on  cither  of  the  bullets  and  its 
direction,  we  could  calculate,  by  the  help  of  the  Second 
Law  alone,  all  the  circumstances  of  the  motion  of  thai 
bullets  But  how  are  we  to  find  this  tension?  Is  it 
even  the  same  for  each  bullet?  This,  if  answered  in 
the  affirmative,  would  simplify  matters  considerably, 
but  we  should  still  require  to  know  the  amount  and 
dinctioD  of  the  tensbo.  It  is  dear  that,  without  a 
further  axiom,  we  cannot  advance  to  a  solution  of  the 
question. 

{  10.  Law  III.  Furnished  with  this,  in  coua> 
addition  to  our  previous  information,  we  can  qonuea 
attack  the  question  with  more  hope.  We 
see  by  this  law  that,  whatever  force  be  ex- 
erted oy  the  string  on  one  of  the  bullets,  an  equal  and 
opposite  force,  which  must  therefore  be  in 
the  direction  of  the  string,  is  exerted  on  the  SSSb^"*" 
other.    Still,  the  magnitude  of  these  equal 
forces  remains  to  be  round.    But  the  string  in  no  wa^ 
interferes  with  the  motioa  of  either  bullet  utUen  tl  u 
tiglu,  i.  e..  unless  the  distance  between  the  baDets  is 
equal  to  the  length  of  the  striiw.   Henoe,  whenever 
the  unknown  force  comes  into  play,  at  the  same  time 
there  cornea  in  a  geometrical  relauon  of  relative  pontion 
bctweeii  the  twobuUeta    Thig  tuppUa  ike  aaaitiafiiiid 
equation  neoeKuxry  for  the  determmatioH    the  neio  km- 
knoion  quantity, 

3  II.  As  an  additional  illustration,  sop-  „  ^ 
pose  the  string  to  be  made  of  india-rubbo-.  eonttnJai. 
The  Third  Law  tells  us  that  the  tendons  it 
exerts  on  the  bullets  are  still  equal  «id  opponte.  But 
we  no  longer  have  the  geometrical  condition  we  had 
before.  We  have,  however,  what  is  (juite  sufficient,  a 
knowledge  of  how  the  tauion  of  the  ttnng  d^petub  on  its 

■  It  Is  to  be  obeerred  here  that  Newton's  silence  Is  as  enresstve 
as  his  speech.  When  he  says  "  change  of  motion"  we  nnoerstand 
that  It  does  not  matter  what  the  orinnal  motion  was;  and.wbCB 
he  mentions  only  one  force,  he  Implies  that  the  eflket  of  aav  oae 
force  Is  the  same  whether  others  are  al-o  at  work  or  woL  In 
fluit,  with  Newton  there  can  be  no  balancing  of  forces,  though 
there  may  bo  balancing  of  the  effects  of  fbroes,  a  very  dlflkrent 
thing. 


oftiUrd 
law. 
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length.  Thoa  the  tennon  can  be  calculated  from  the 
rewiTe  poutioD  the  buUete. 
Tmnifci^  3  13.  Schoiium  to  Lav  III.  On  this  we 
enoeofw-  wiU,  for  the  present,  remark  only  that  it 
fumishee  us  with  the  means  of  studying  di- 
rectly the  tawisference  of  energy  frotn  one  body  or  sys- 
teiQ  to  another.  Experiment,  however,  was  required 
to  oomplete  the  appucation  of  this  part  of  Newton's 
systematio  treatment  of  the  subject  What  was  wanted, 
and  how  it  has  been  obtained,  will  be  treated  of  later. 
The  fim  woda  the  schohnm,  howeror,  obim  for 
NewtoD  tiie  diaoorffly  of  the  clause  we  hswe  extraoted 
ftomit,  FOTth^nmthns:— HactenuB  QrbidiHfttra- 
didi  a  mathemaUds  lecepCa,  et  experientis  mnltiplioi 
confirmata. 

1 13.  What  has  now  been  said  enables  us 
a^bte^  to  >»e  the  order  in  which  the  fundamental 
ideas  should  be  taken  up,  so  that  the  neces- 
dties  of  each  diould  be  provided  for  before  its  turn 
oomes.  An  indispeneable  preliminary  is  tho  study  of 
motion  in  the  abstract,  i  c,  without  any  reference  to 
what  a  moving.  This  is  demanded  in  order  that  we 
may  be  able  to  apply  the  Second  Law.  The  science  of 
pore  motion,  without  reference  to  matter  or  feroe,  is  an 
extension  of  geometry  by  the  introducUoo  of  the  idea 
of  time  and  t£e  oonBeqnent  idea  of  velocity.  Ampere 
aufgeated  for  it  Uie  term  (Xnemaiiquej  or,  as  we  shall 
wnte  it,  KvumcUkt.  We  inchide  tinder  it  all  diui^ 
of  form  and  groaping  which  can  occur  in  geometnoal 
fignras  or  in  Kronpa  of  points. 

We  shall  then  be  jirepared  to  deal  with  the  action  of 
force  on  a  single  particle  of  matter,  or  on  a  body  which 
may  be  treated  as  if  it  were  a  mere  particle.  Thus  we 
have  the  Dynamics  of  a  Partide.  This,  again,  splits 
into  two  hetuls,  StaUca  and  Kinetica  of  a  Farticlo.  But 
all  this  requires  the  Second  Law  only.  When  we  have 
two  or  more  connected  particles,  or  two  particles  attract- 
ing one  another  or  impinging  on  one  another,  the  Third 
Law  ia  reqoired.  Next  in  order  of  nmpUdtjy  come  the 
Statioaand  Kinetloa  of  a  Rind  Solid.  Then  we  have 
to  deal  with  bodiea  whose  Tonn,  etc.,  are  altered  by 
foicea— flexible  bodies,  elaado  aoUds,  fluids,  etc.  Final- 
ly, we  must  briefly  oonmder  the  general  pnndplea,  such 
aa"  conservation  of  energy,"  "l^utaction,"  etc., which 
are  deducible  by  proper  mathematical  methods  from 
Newton's  Laws,  and  of  which  some  at  least,  if  we  could 
more  clearly  realize  their  intrinsic  nature,  would  prob- 
ably be  found  to  express  even  more  simply  than  do 
Newton's  Laws  the  true  fundamental  principles  of  ab- 
stract djnaamica. ' 

We  will  not  reatiict  ourselves  to  one  uniform  course 
in  the  aroUoatkm  of  matJdemataoal  m^oda.  Rather, 
aa  oonmderationa  of  apace  reqmre  to  be  attended  to,  wc 
win  vaiy  our  methods  from  one  part  of  the  aubject  to 
aacrtifaer,'  ao  aa  to  nhibit,  each  at  least  once,  all  the 
more  nmal  prooeaaea  And  we  will  endeavor  to  make 
(he  laive-type  potions  of  the  article,  in  which  only  tlic 
most  etemrata^  mathematics  will  be  introduced,  a  self- 
contained  treatise  which  mar  be  read  by  atndenta  of 
veiy  moderate  mathematical  Knowledge. 

KINEMATICS. 

Aadfim  ami  due  Meatu    Amgimig  uE. 

S  14.  Motion  (or  displaoement)  eonnats 
amplyin  "change  of  pontion."  Hence^  to 
deaoribe  motion,  we  most  hiiTe  the  moans  of  assigning 
podtion.  This  ia,  of  eoane,  a  question  of  Gxouetbt 
\g.  v.).   See  alao  QuATEBifroNS. 

Vram  dieee  u'tioles  it  appears  that  the  position  of 
one  pamt  with  reference  to  another  (all  these  space 
relationa  are  relative,  as  we  have  already  said)  depends 
on  three  numbfJt,  of  which  one  at  least  must  involve  the 
unit  of  length.  In  Cartefdan  rectangular  co-ordinates 
we  denote  these  by  x,  y,  &  which  indicate  reapectively 
the  distance  of  the  point  nom  each  of  three  planes  at 
li^ht  angles  to  each  other,  and  all  paanns  through  the 
origin  (ot  zeftnnoe  point).  Froin  ancraer  pcnnt  of 


view  thoymay  be  called  "degrees  of  free-  ^ 
dom. ' '   When  the  value  of  one  ia  aaogned,  SSSI^ 
say  by 

x—s, 

the  point  is  sud  to  have  lost  one  degree  of 
freedom,  or  to  have  had  imposed  upon  it 
one  "d^ree  of  construnt."    It  must  now  JftSnt 
lie  in  a  plane  parallel  to  the  first  of  the  ref- 
erence planes,  and  at  a  distance  a  from  it-  When  a 
second  degree  of  constnunt  ia  applied,  say  by 

»-»■ 

another  degree  of  freedom  is  lost.  The  point's  podtion 
is  Umited  to  lie  in  a  second  plane  in  a  given  podtion  at 
ruht  angles  to  the  first  It  must  th^fore  lie  some- 
where on  the  straight  line  which  oondsts  of  the  series 
of  pdnts  common  to  the  two  phmes.  A  third  d^ree 
ofoonabiint 

takes  away  its  one  remaining  degree  of  freedom ;  and 
its  jMdtion  is  now  definitely  asdoned  aa  the  single  point 
of  mterseotion  of  three  given  planes. 

i  15.  But  constraint  ma^  be  apjdied  in  other- ways. 
Thus  if  we  assign  tbe  condition 

we  deprive  the  point  of  one  degree  of  freedom  b^  com* 
pelling  it  to  reuuun  at  a  distance  a  from  the  ozigm.  It 
IS  now  linuted  to  the  surface  of  a  sphere,  but  its  lati- 
tude and  longitude  on  that  sphere  may  be  any  what- 
ever.  Here  again  the  impodticm  of  one  degree  of  ooa> 
straint  has  taken  away  one  degree  of  freedom. 

lift.  Li  gnienl,  one  dep«e  <^  comtrunt  w^.mpi^ 
may  be  expreesed  as  ofoon- 

This,  when  f  has  an  asdnied  value,  is  the  egnation  of 
a  definite  surface  on  which  the  point  must  lie.  Three 
such  conditions  determine  the  podtion  of  the  point,  and 
may  therefinn  be  looked  upon  aa  intiodndng  f,  v.  C, 
another  set  of  oo-ordinates,  which  may  be  uaed  in  pnoe 
of  X,  J/,  2.  The  number  of  such  systemaia,  of  ooune,  nn- 
Umited ;  but  it  is  often  posdble  to  choose  one  in  which 
the  oonditiona  of  a  problem  are  much  more  dmply  ex- 
preased  than  they  were  when  exj^ressed  in  y,  s.  The 
whole  question  belongs  to  what  is  called  ohange  of 
vaiiabka. ' '  To  give  an  elementary  instance  of  its  use, — 
suppose  we  take  the  ordinary  dmple  pendulum,  a  ^1- 
let  aupported  by  a  fine  thread  or  wire,  and  oscillating 
in  a  verti^  plane.  If  the  aipn  be  placed  at  the  point 
of  suspendon,  and  the  axia  of  a  be  Tertiaal,  we  have  two 
conditions 

where  u  is  the  length  of  the  thread ;  and 
y/x^tan  M, 

where  «  denotes  the  azimuth  of  the  plane  of  oadUaticn. 
There  is  but  one  degree  of  freedom  lefl,  because  two 
degrees  of  constnunt  have  been  imposed.  We  ma^ 
choose  for  this  dther  z,  y,  or  a ;  bnt  we  should  in  eaiai 
caae  be  led  to  oomplex  expreedona.  If,  however,  wa 
oondder  that  all  the  freedom  left  to  the  pendulum  is  to 
oadllate  in  a  given  plane,  we  may  denote  ita  sole  re- 
maining d^;ree  of  freedom  by  9,  the  angle  which  the 
string  makes  irith  the  vertical ;  and  form  our  dynami- 
cal equation  in  terms  of  this.  When  8  ia  found  by 
c^mumioal  qpnsiderations,  we  have 

a  aln  fooa  «,  y«asln  #sln  «,  v— a  oos  #. 
Hen  9  cornea  in  as  what  ia  oaUed  a  "  gen-  oenerai- 
eratized  co-ordinate. ' '  Si^S**'' 

If  the  pendulum  be  not  limited  to  one 
plane,  the  azimuth,  as  well  as  the  angle,  of  the  displaoe* 
ment  from  the  vertical  may  be  any  whi^ver.  Henoe 
there  are  two  degrees  of  finedom,  which  are  indicated 
by  the  generaliiea  oo-ordinatee  <*  and  8. 

i  17.  In  general,  m  any  system  originally  with  any 
number  m  of  degrees  of  freedom,  and  subjected  to  a 
number  n  of  d^irees  of  constnunt,  the  whole  motitn 
can  be  ftJljr  dkancteriiod  by  m )t  indepeiident  qnaii- 
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titles,  called  geoenJUed  oo-ordinatea,  &nd  ooire^ndiDg 
to  Um  dacreeB  of  freedom  which  remain.  Hie  elegaooe 
ud  fflmplicity  of  a  Bolution  often  depend  in  a  marked 
maQDer  upon  the  choice  of  these ;  and  the  transfonn- 
atioQ  of  the  g^eral  equations  &om  Carteu&n  to  gen- 
«ralized  oo-ordinatea  fonna  one  of  the  most  powerful 
and  degant  omtzibodons  to  ahBtnot  dfnanucs  which 
Idgnmge  made  in  the  Mtecsndque  Ajtmytt^pbt. 
Fraedoa  of  2  18.  A.  rigid  system  has  oEdy  xix  degrees 
arigU  of  fiieedmn: — three  tranahUioDS  for  any  one 
*'***^  of  its  points,  and  three  independent  rota- 
tions about  axes  pasting  through  that  point 

When  CDS  point  is  fixed,  it  loses  the  three  traosla- 
tioBB,  and  has  ooly  three  degrees  of  freedom.  When 
mseoiMul  point  is  fixed,  it  loses  other  two;  in  &ctit 
«n  no  lo^er  more  except  by  turning  round  the  line 
jmnii^  the  fixed  point&  Wnoi  a  dud  point,  not  in 
uoe  with  the  other  two,  is  fixed,  there  is  no  decree  of 
freedom  left ;  the  system  is  fixed. 

1 19.  It  may  be  well  to  notice  beve  th«t,  in 
all  aaea  which  w«  shall  require  to  oonaidw, 
wbatever  be  the  relatioiu  among  two  diffeient 
•eta  of  Tariablea  which  we  employ  altematlTely 
Co  determine  the  relative  poeitioiiB  of  tbepatta 
of  aay  system,  the  equations  whJcb  glTe  the 
relations  between  comapondiog  small  incrementa  of  these 
variaUsaan  alw^  Masarae  fluaa  these  Inerementa an 
ooneemed.  Thos,  for  Inataoo^  if  we  have  aa  sImw  a  eon- 
dition  of  the  form 

we  dednoe  f^om  it  at  onee 

Ham  tta  fliflbrentlal  ooofBclenta  are  partiaL 

In  soA  cases,  any  homogeaeoos  flinetion  of  tlie  aecanA 
order  in  Sx,  8y,  to,  eto.,  wiUbaxepreaoited  by  a  homogeneoas 
fuietiou,  also  of  the  second  order,  in  it,  ^  oto-t  however 
aaanj  bathe  oo-ordinatea  in  the  sqianto  eratonu.  When, 
hswerer,  ene  ar  more  of  the  eqnationa  of  eondiUon  involves 
Hn  elenant  of  tuns  azplicitly,  the  ralationaanuHigcorre- 
i^ondingamaUineremeDtsoftJiealteniative  sets  of  ao-<ndi- 
■atea,  thottgh  still  linear,  will  not  be  lumagtmMOiu.  Tbos  a 
homogeneoas  fimction  of  the  second  order  in  one  set  will  be  a 
AuDOtion  of  the  aecond  order  In  the  other  set,  bnt  not  homo- 
geneooBinnleB  the  Increments  are  prodnoedlnstantaneoosly. 

To  B^ve  a  single  instance,  soppoM  that  tbs  atiinc  of  a 
simple  pendolnm  (not  necosaari^  oaoillat^ng  In  one  laaiM) 
esafraete  oniibrmly.   We  shall  now  hare 
«•+»•  +  ■•-(«-•»)» 
laitfii  of  the  equation  in  the  example  { 16,  and  one  of 
onr  aqnationa  among  increonenta  is 

»te+a*y+«<*- -  «(«-•*)•*. 
aAk^  thoagb  atUl  linear,  ia  no  kagar  hsoKigeneoas  In  1^ 

increments  m  eo-onUaatea. 

Kinematict  qf  a  Fbint. 
0(mtinait7      {  20.  The  one  necessaiy  characteristic  of 
•f  J^,      the  path  described  by  a  moving  point  is  its 
"  etmttntd^.   There  can  be  no  onak  or  gap 

in  k.  But,  as  we  study  kioematiaB,  at  present,  solely 
Ar  its  jAiyanal  appliaationS|We  impose  a  reatriotio&  on 
flooh  aompiete  gennali^.  The  path  of  n  monig^Nir' 
tide  mnt  be  one  of  emUmnoiu  curvotare,  nnlsBS  eitlisr 
<1)  dw  motioa  ceases  and  commenoeB  agun  in  a  differ* 
«Bfe  dinotkn  (in  which  case  we  have  two  separate  and 
flBOoeniTe  stntes  of  motion  to  oonmder),  or  (2)  an  in- 
finite fiiroe  is  applied  to  the  partide  (a  case  wnidi  we 
need  not  conquer).  A  similar  ranark,  we  may  say  in 
passing,  applies  to  vdocity  also.  So  that,  for  our  par- 
pose,  we  may  confine  onnelves  to  the  geometrical  prop- 
erties of  the  motion  of  a  pcxnt  whose  rate  and  diroction 
of  motioD  change  continuously,  if  at  all,  and  not  by  fits 
and  stasia. 

iMiMuuijLii  {  21.  If  the  pomt  describe  a  straight  line, 
^r^SSiMu  ™*  ^  direotioD  of  its  motion 

at  eroy  mstanb  If  it  describe  a  curve, 
the  direotion  of  its  motion  is  at  every  instant  that  of 
iheiooposponding  tanxent  to  the  curve. 

Let  A,  B,  C,  D  retoesent  fbnr  ptnnts  on 
If  the  path  taken  in  claee  ,BttOoeaaon,  in  liie 
ofdsr  in  which  (Jie  monng  p(uiit  xenohes 


them.  From  A  the  pmut  moves  to  B,  so  that  tha 
line  joining  A  and  B  (the  tangent)  is  the  direction 
motion  at  A.  Similarly  the  line JcHning  B  and  C  gives 
the  direotion  of  motion  at  B.  The  pomts  A,  B,  C  of 
oourae  lie  in  {Hie  plane.  This  is  the  i^ane  in  which,  fi« 
two  Boooeesive  elements  of  its  p*th,  the  point  is  mov- 
ing.  It  is  ther^m  that  in  whudt  the  (^luee  of  diree- 

ticm  of  motion  takes  pUoe,  and  is  called  the  .  ,^ 

"osoolating  rfane.''^   And,  inst  as  the  gSr^ 
straight  line  through  A  and  B  gives  the 
dixewim  of  motion  at  A,  so  the  arda  pasting  thiongh 
the  pmnts  A,     0  determines  tiie  ''ourrsturs"  ofue 
path  at  A.   If  we  ap^  the  same  reasunng  to  the 
three  suocesnve  pmnts  B,  C,  D,  we  see  the  OLfferenes 
between  a  "plane"  and  a  "tortuous"  curve.   For,  if 
D  lie  m  the  plane  ABC,  the  oeoulating  plane  is  the 
same  at  A  and  at  B ;  and  if  the  same  nous  for  other 
suooeative  points,  the  whole  bending  takes  place  in  one 
idane.   Bat  if  D  be  not  in  the  plane  ABC.  BCD  ii 
the  o^oolating  plans  at  B,  and  we  tiros  see  that  sos- 
cessive  poniionsof  the  OBcblatini^plaDeof  a 
t4Hta0ns  carve  are  produoed  by  its  rotation  m^""" 
about  the  tangent  BC  to  the  path ;  for  BG 
U  in  both  planes  ABC  and  BCD.   We  shaU  not  hava 
spaoe  hem  to  deal  in  detail  with  oases  of  tortooritgr ; 
but  it  was  neoessaty  to  point  out  their  esBentiBl  natHn. 

322.  The  ourvatnreofABC  obviously  do-  cnmi». 
pends  upon  the  ohange  of  direcUon  &om 
AB  to  BC,  and  is  directly  proportioiuJ  to  it.  ^t  it  is 
obviously  greater,  for  the  same  amount  of  change  of 
direction,  aa  ABC  is  less.  In  a  ciicU  the  curvature  is 
tbe  same  at  all  p<unta,  and,  aa  the  radius  is  evorywhen 
gerpeadioolar  to  the  tangent,  the  cbanae  o£  ita  direo' 
turn  is  the  awne  aa  that  of  the  tangent.  HsnoetlieairT- 
atuie,  being  the  change  ^  direotion  jwtnd  tawl& 
arc,  is  measored  simply  by  the  reoipnMal<tf  the  ndhiii 

Gmerally,  if  f  be  the  ancle  between  the  tmgent  at  k 
and  any  flxed  line  in  tlie  osculating  plana^  and  if  «  r^irsaeat 
the  lenigth  of  tiie  oarve  measnred  from  any  flxed  pmit  on 
it  to  A,  we  have,  by  th^ftmaniimtal  jfmjiiirLf  nflnSiiitoa. 

tmals, 

(We  wQlBse^  as  above,  tiieletter  Lfbr  allmit,lnkbe 
in  which  Uiat  term  was  introdooed  by  NewtMi.) 
In  a  drcle  we  have  alwaya  (•  betng  the  ladins) 


and  henoe  tbe  ewTatnrs 

so  that  in  general  the  measure  of  oarvature  ia  the  ma^sa- 
eal  of  tbe  ladina  of  t2>e  oLrole  passing  thieagh  Ultm  eon- 
seootive  points  of  the  path.   For  other  aaab^oal  ezpR»- 
sions  foe  oorvatore  see  voL  liii.  p.  28. 
Fta  a  curve  in  qiaoe  (whether  tortnona  or  not)  we  hare 


CoTvatoze 


while  Ike  dbeetton  eoalaea  oftheradlasoreanatanast 

^  'SSf' 

i  23.  The  chief  properties  conneoted  with  Bninto 
the  curvature  of  a  jdane  carve  are  made  »nd 
very  dear  by  the  artifice  of  rwarding  it  as 

an  "inTohite."  This  idea  mtn- 
duoes  us  to  ^e  kinematica  of  a 
flexible  and  inextenaiUelineu  Bwk 
pose  such  a  line,  hdd  tuht^  to  M 
Il7\  wr^ped  round  a  qyliaaer  of  any 

fiirm,  in  a  phme  perpeadieular  to 
ita  axis,  each  pwnt  of  it.  iriieo  it 
SV  /  I  is  unwound  in  its  own  plsne,  viD 
deacribe  a  ourre  whose  tatm  db> 
pends  upon  that  of  the  tni» 
mi.         verse  seotlim  of  the  ey^oHiK. 

Let  (fig.  1)  be  awh  a 

section  of  the  wlinder ;  MF,  two  pontiaH  of 

the  free  part  of  the  oord ;  F,  P^,  the  oonespoiiding 
positions  of  a  definite  p<Mnt  of  the  oocd;  PrT«  ths 
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mth  described  by  thitpoint  Then  PF^,  is  one  of 
Itu  iDvcJutefl  of  MM'R ;  the  others  are  the  came 
tnuxd  by  other  points  of  the  stnng.  But,  with  refer- 
enoe  to  PP^,  the  carve  MM'Pa  ia  the  "evolute." 
*rbe  evolute  of  snch  a  cmrp  ia,  in  fact,  unique  \  for  it 
is  obvioca  that  Uie  fine  MP,  in  any  of  its  poaiboBS,  is 
revdriiig  aboat  point  of  contact  M  with  the  evo- 
hte ;  so  that  P  deaoribes  an  infiniteBimal  arc  of  a 
circle  of  which  M  is  tie  centre.  Thus  the  evolute  of 
a  plane  carve  ia  the  locOB  of  its  centre  of  currature. 
And  it  is  dear  from  tlie  geneoa  of  the  inridute  that 
PK  -  F^'  +  WU  -  P«M'U. 

Vbrtihe  analjtisil  iliwiiMidii  of  evolotes,  gee  vd.  zuL 

p.  28. 

The  suUeet  <^  enrfatea  ia  of  impovtaiwe  in  various 
braoehe8ofplqnMiieqMaiB%in(^wcs.  Innkeehanke 
its  chief  use  ia  oanneetod  indi  the  theory  of  the  pen- 
Mm^  as  it  ahows  how  to  eavse  th«  bob  to  move  u  a 
dydoid,  the  only  path  in  which  the  time  of  oaciUadoB 
is  the  same  whatever  be  the  ^tent  of  the  oscillationa. 

{  24.  Wbea  tbe  line,  curved  or  straight, 
'  im  wiaA  th*  motiou  takes  place  is  given, 
the  pontion  of  th*  moviji^  point  is  at  once'  aaaigned  in 
terms  of  a  nngie  munericu  quantity.  In  fact,  it  has 
mij  ooe  d«a«e  «f  fireedom,  and  its  poation  is  known 
faj-  the  of  th*  an  (»  the  ocwe  from  any  fixed 

paaM  to  tho  grran  iNMitioii.  In  soch  a  oase  as  uiis  we 
an  mt  OMoaiBed  inth  the  dnnction  of  the  motion,  for 
ihat  is  abea^y  aaagned  at  erverv  p(nnt  of  the  path. 
Wo  are  eoMnued  oaly  wsth  wnat  we  map  call  the 
"speed"  of  the  motion.  iWe  purposely  avoid  the 
■se  of  tho  term  "TCiooitv"  ben^  tsMMi  it  uope^^ 
iBBhdcs  direetioD  a»  wul  as  speed,  as  will  m  sean 
kteor.) 

(  2Si.  SvppoBe  an  ofaearrer  ta  be  watehing 
^SS^      ^3  motion  Caa,  for  inataace,  a  tnvefler 

rail  notea  tne  telegraph  posts  which  he 
paases,  referring  at  each  to  his  watch),  and  to  find  that 
«i  aay  tune  t,  the  moviiig  punt  was  at  4,  while  at 
time  tt  it  waa  at 

Hun  it  is  drnr  thattiia  awraae  mod  daiing  this 
tnrt  of  the  motion  ia  to  be  fonnd  by  dindrng  the  mm- 
ber  of  onita  of  space  passed  over  fay  the  nomber  of 
units  of  time  employed.  For  it  must  be  greater  as  the 
former  b  greater  and  lees  as  the  hitter  ia  greater. 

Hence  the  srraaga  speed  is  If  the 

^eed  bas  been  wi^orm  durmg  the  motion 
observed,  this  average  value  has  coincided  with  the 
actual  value  all  through ;  and,  if  the  measures  of  space 
and  time  are  accurate,  we  atnll  get  axaotly  the  same 
Tsloe  of  this  ratio  vriieuier  the  iDterval  of  time  ia  amall 
<tt  large.  Hence,  if  v  be  the  qieed  o£  a  xmiformly 
BKmag  point»  the  space  it  describes  in  time  <  is  iri. 
^  Qf  Bat  if  the  speed  has  beea  mairiMe,  it  mast 
vaziabiA  at  some  parts  of  the  iBterral  have  been 
.•peed.  greater,  at  otheia  leee,  thui  this  avraage. 
And  the  shorter  we  take  the  interval  the  less  will  oe 
the  diffetenoe  between  the  greatest  and  least  speeds 
during  its  lapae,  ao  tiiat  the  average  speed  wiS  eomcide 
more  and  more  newly  wHh  the  aetoal  spmd.  Id  the 
langmue  of  '*  flozionB "  (whidi  waa  invrated  fw  the 
sake  of  this  sniioeot)  the  measnm  of  the  speed  at  any 
time  ti  is 

when  the  interval  ^  —  f  1  is  shortened  indefinitely.  The 
aocoraCT  of  the  precetfing  process  depends  entir^ 
upon  the  limitations  we  have  introduced  for  the  pnT- 
pose  of  coining  omselves  to  oases  which  can  occur  in 
onUnaiT  ]^iytical  problems.  For  the  general  reasomng 
on  whioh  H  is  based  is  obrion^  inapplicaMe  to  eases 
in  which  the  speed  alteiv  by  je^s-~at  least  diuing  the 
interval  oonmuied,  small  as  it  may  be.  But  we  are 
ibitmuOel^  not  required  to  discuss  oere  the  very  deli- 
«ata  questions  to  wbieh  this  nay  gire  rise.  Goawder* 
aUe  diffieoity  is  aometimeo  fek    a  student  when  ho  is 


MeBinre- 
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told  that  at  a  ontain  part  of  its  coarse  a  point  has  a 
speed  say  of  10  miles  an  hour,  while  the  whole  course 
may  be  only  a  few  inches.  But  this  arises  from  the 
novelty  of  the  conception.  It  ia  not  meant,  wbea  we 
speak  of  a  speed  of  10  miles  per  hour,  that  the  motioB 
necessarily  lasts  for  an  hom*,  or  even  fbr  n  seeoad,  bat 
only  that,  ^the^tm  tpeedwereto  be  maiiUaiHed  em- 
ttant/or  on  hour,  ike  mavinff  point g  p<i^  of  whaiaw 
fprm^  vxhM  he  axte^  10  mSa  lonff.  In  aotoal  ssq^ 
rience  in  a  zaihr^  train  we  can  judge  tbo  q»eed 
Irouchly  at  least),  and  we  find  nothmg  strange  ia  my- 
mg.  Now  we  ate  going  at  twen^  miles  an  hour," 
Now  at  nx,"  and  so  ort  And  it  is  dear  titni,  after 
the  steam  is  pot  on,  the  ttain,  however  tbatt  its  ran, 
must  go  thttmgh  all  rates  of  speed  from  sera  to  id 
maximum,  and  then  through  all  of  them  to  zero  again, 
when  the  steam  is  cat  off  and  the  hnke  applied. 

In  the  langnsga  of  the  diffnentlal  cilcolas  tUs  te- 
comefl 

The  flaxional  notstiaa  of  Kewton,  la  wUoh  the  dot  ew 
a  fnaatity  «zprflHes  the  rate  of  Its  mereMe,  J. Its  dlfbr- 
eatial  oomBcient  wttfc  regard  to  thne  oonsidend  m  the  la- 
depeodeat  vanabl&  la  stiU  very  •oaveaieat  in  abrtraet 
dynamica,  and  is,  in  fiict,  Indimnnble  when  we  oeme 
to  the  higher  generslizationa.  We  ahaU*  therefore,  frailj 
employ  it  whan  it  is  ^wwially  uiefcl. 

I  26.  Whether  tnrifbim  or  variable,  speed 
depends  for  its  nameiioBi  Talue  upon  the  of^^?'" 
nmta  ehoeea  fer  linear  bobob  and  fer  thae. 
Its  dimensions  are  [LT~Q,  and  conBe^nentty  its  numer- 
ical o^ffeauon  is  inoreaaed  in  pro[K>rtion  as  the  miit  of 
time  ia  iDoreased,  and  dimtniabed  in  pnportioB  as  tint 
of  length  is  increased,  ^ns  tAe  speed  represented  by 
10  in  met  per  second  becomes 

8600..,  76 

when  expreaBed  in  nul^  per  hour. 

g  27.  The  rate  at  which  the  speed  (when  Bait  of 
not  naifbiai)  diaagea  ia  fotmd  oy  a  prooesa  ffaog^ 
precisely  simikr  to  that  eaqtloyed  for  the 
speed  itself.    Let  the  speed 

at  time  ti  be  observed  to  be  Vu 

then  the  average  rate  of  inonaae  of  speed  dnaag  tht 
mteml  is 

The  dimenaons  of  this  quantity  are  obviously  [^''1- 
Thns  its  numerical  value  is  ^nuniahed,  like  that  m 
speed,  in  proportion  as  the  unit  of  length  is  increased. 
But  it  is  increased  in  the  duplioite  of  the  propOTtion 
in  which  the  unit  of  time  is  increased.  For  instance  a 
rate  of  increase  of  speed  of  32*2  feet  per  second  per 
second  (the  mere  statement  is  enough  to  show  She 
double  dependenee  on  the  time  mtit]  beoomso 


^l^-T^oaflnMd7» 

when  expressed  in  tenns  of  miles  and  hours. 

{28.  When  tike  rate  of  increase  of  speed  unUtnm 
is  uniform,  the  above  average  valne  is  its  «^^g, 
actual  vahiethroughoTittheintemL  Hence 
with  nni&nn  rate  of  increase-<s  *  "Poed  T  beoooMs 
in  time  ( 

t-V  +  «i. 

Also,  as  it  increases  umfiinnly,  its  avera^  valae 
duing  time  <  is  half  way  b^em  its  valoea  at  Che 
begiaainer  and  end  of  that  time;  £  «.,  it  is 
V  +  J#rf. 

The  nnee  described  during  the  intaral  is  at  ooee 
fbnnd  ({  25)  as  the  product  of  the  inteml  and  ths 
avenge  speed  daring  its  lapse ;— «L  &,  it  is 
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And  it  if  n«7  to  see  from  tbeee  expnanons  tliat 

which  gives  tbe  speed  aoqiuied  in  teiftu  o£  the  space 
tnTened.  ' 
{Hone  mov-  {  29.  This  is  the  only  case  in  which  the 
Inc  T«rti-  result  can  be  reached  without  fonnally  using 
the  methods  of  the  integral  calculua.  These 
ezj^eaaioDS  enable  us  at  once  to  smve  a  great  number 
of  ample  questionB  oonnected  with  the  motion  of  a 
•tone  or  bimet,  onder  the  action  of  gnTity.  in  a  Terti- 
cal  line.  For  it  is  fbund  hy  experiment  uat  gravity 
impreasea,  in  every  aeoond,  a  downward  speed  of  32*2 
ftet  per  aeoond  on  an  unaapported  boc^ ;  and,  1^  the 
Second  Law,  thia  ia  independent  of  the  wMT'a  previoua 
motion. 

Henoe,  if  a  stone  be  let  fall,  its  speed  after  t  seconds 
is  32'2<.  and  the  space  faUen  through  is  16*1^.  Also, 
if  it  fall  through  «  feet,  it  wiD  acquire  a  speed  whose 
square  ia  i^—M'4s. 

A^in,  if  a  stone  be  thrown  upwards  irith  a  speed  of 
300  feet -per  second,  after  t  seconds  its  speed  will  be 
300  -  32*2^,  and  the  height  to  which  it  has  then  ascend- 
ed is  300f-ld'l^.   Thus  ii  stops,  and  turns,  afW 

^  aeoonds ;  and  the  greateat  hdght  it  reaches  ia 

ftet 

FMb  the  statemeBt  above,  putting       we  And 

Fnnn  this  azmsslMi  the  preceding  naoHs  may  be  at 
onoe  obtained.  Thus,  aBBunlng 

we  have  integiatioii 

i-V  +  mt, 

Hid  agi^ 

A«  an  iutanea  of  the  iodireet  woMem  <.  a,  to  flad  tin 
speed,  and  Iti  rate  <rf  iDCrease,  when  IJie  law  n  the  moUos 
glTen— aopfxifle 

(This  equation  describee  the  Simplest  fimn  of  vftmrtorr 
motion,  and  will  be  tMj  toeated  later.)  We  haTa^  by  tak- 
ing the  dnxlon, 

and  again 

if  —  —  Ow*  oos  «1  —  — 

Velodtr        ^       ^^^'^7)  ^  already  said, 

^'  involves  the  ideas  of  speed  and  of  direction 
of  motion  ooiOointly.*  Xo  oompound  two  vekxaties  (as 
is  roi)uircd  in  the  application  of  Newton's  Second  Law), 
we  have  the  following  obviona  oonatruction.  ^Vrom  any 
fixed  jmint  0  (fig.  2)  draw  a  line  OA  ni»eaenting,  in 
magnitude  and  direo- 
tion^  one  of  the  two  ve- 
lociues.  From  its  ex- 
tremity A  draw  AB 
representing  in  the  same 
wav,  and  on  the  same 
scale,  the  other.  Com- 
plete the  triangle  0A6. 
Thm  OB  represents  in 
magnitude  and  direo-  o' 
tion  (atill  on  the  same  „ 
anlo)  the  resultant  ve-  ^ 
lodty.  We  have  called  the  comrtmction  obvious  be- 
cause one  has  only  to  think  of  hoto  a  point  can  be  said 
10  have  mmultaneous  velocities,  in  order  to  see  its 
truth.  Thu^if  OA  represents  t^e  veloaty  of  a  rail- 
way train,  AB  that  of  a  passenger  walking  in  a  saloon 
carriage,  0  may  be  looked  upon  as  the  pontion  of  the 
point  of  the  carnage  at  which  he  began  his  walk,  at 
the  moment  when  he  did  begin  it ;  while  B  repreaenta 
the  position  of  the  point  of  the  carriage  which  he  has 
reached  at  the  end  of  his  walk,  Just  at  Uie  moment 

>  It  ta,  In  fust.  In  the  laugoaite  of  qnatemloai,  a  "  rtetor,"  of 
wbleh  the  ipeed  Ii  Uia  "tenaor"  or  length,  and  of  which  tb« 
"  Tenor  "  UMifiu  the  direction.  And  the  lewi  of  oompodtlon  of 
ViAooltlw  are  lu  sU  letpecu  the  lame    those  of  TeoMia. 


when  he  did  reach  it.   Here  OA  is  the  velocity  of  tba 
oaniage  islative  to  the  earth,  AB  that  of  the  passenxer 
B  reladve  to  the  caiTiag&  Tfat 
proposition  may  be  called  the 
triangle  of  velocities.  Another 
obvious  mode  of  stating  it  is  to 
complete  the  parallelogram  of 
'A        which  OB  is  a  diagonal  (fig. 
3) ;  and  then  we  nave  the 
aame  ooostructioa  in  the  form : 
A'  — If  the  two  velocities  to  be 
.  compounded,  represented  by 

^'B.  3.  OA  and  OC,  be  taken  aa  oim- 

tiguous  udcs  of  a  parallebgTam,  the  oontemunoua  dia^ 
onal  OB  represents  thdr  resultant 

}  31.  From  the  triangle  of  velocities  we  compori- 
may  pass  at  once  to  the  polygon  of  velod- 
ties,  which  gives  ua  the  resultant  of  any 
number  of  simultaneous,  velocities.   Thus,  beginninc 
as  above  at  any  point  O  (fig.  4),  lay  off  OA,  AB,  BC 
(however  many  there  may  be)  aa 
suooessive  sides  of  a  polygon  off 
kJeminthetamedtrectionroiaid. 
The  separato  velocities  may  be  in 
one  plane  or  not  When  thia  ia 
a  done,  the  final  point  G  is  eaaifr 
seen  to  be  indepaident  of  U» 
order  in  which  uie  a^iarato  w- 

 ^  looities  irere  taken,  and  ia  tlraa 

0  'A  a  perfeetly  definite  pdtaL  OQ, 

Fig.  4.  completing  the  polygon,  repre- 

aenta the  reemtant  vchraty. 
But  it  is  taken  tn  the  c^ppotUe  cUreetum  round.  If  C 
ooinado  with  0,  there  is  no  reeoltant il a  pmnt 
which  has,  simultaneously,  velocities  rcprcaented  fay 
the  successive  sides  of  any  polygon,  aD  taken  the  aame 
way  round,  is  at  rest 

In  what  precedes,  we  have  denoted  the  poaltioa  of  the 
moving  point  in  its  known  path  by  the  dngle  quantity  a. 
But  if  we  think  of  its  Cartesian  co-ordinates  2,»,^wesee 
that  in  general  each  of  these  must  vary  during  uie  motioa. 
And  Just  as  we  rqireeented  the  whole  speed  by  i,  eo  we 
speak  at  i  »»  the  speed  in  the  direction  of  the  axis  ctf^ 
etc.  And  now  we  liave  a  hint  of  a  moat  Important  ehatae- 
ter.  Fot,  by  the  ordinary  laws  of  the  differential  ealenla^ 
we  have  three  equations  of  the  form 


i    dm    _^  it. 


Now  ^  is  the  cosine  of  the  inclination  of  the  taafant 
a  to  the  axis  of  x.   And  so  with  y  and  i.   These  giva  us 

Henee  we  see  that  a  speed  in  any  diieetion  may  be 
Teaolved  into  three  in  any  ssslgned  directions  at  righa 
ansles  to  one  another;  that  the  speed  in  any  one  of  tbeee 
is  oetemlned  by  maltiplylng  the  whole  speed  by  the  cosine 
of  angle  between  its  direction  and  tliat  of  its  reaolved 
part ;  and  that  the  square  of  the  whole  speed  la  Uie  enm  of 
ibe  squares  of  the  speeds  In  the  resolved  motions.  These 
resalto,  however,  can  be  obtained  more  directly,  and  ia  a 
more  instractive  manner,  by  the  considenttloa  of  "  v^oei- 
ties,"  and  not  of  mere  "speeds."  Bat  before  wa  take  thia 
step,  let  us  take  tiie  second  fluxions  of  the  co-ordinates^  sal 
see  to  what  th^  lead  us. 

dx 

From  x~j^i 

dx  d^x 
we  obtain  at  once  +  -^ir\ 

w,  introducing  in  the  last  t«nn,  both  aa  a  mnltipUsr  saA 
as  a  divisor,      reditu  of  corvatare  of  tite  potli, 

with  aimUar  ezpreasions  for  y  and  ».  Theae  show  that  tha 
rates  of  incroase  of  speed,  puallel  to  the  tbr«e  aam 
respectively,  may  be  conrideved  as  made  up  of  tin  leenlwJ 
pajts  of  the  two  directed  quantities  «  and  Tlw  iist  la 
In  the  dlrecthm  of  the  tangent  to  the  path,  the  seeosd  fm 
the  direction  of  the  radius  of  currafeore;  and  the  law  sf 
lesolntioa  1%  fw  each,  mnltipUcation      the  oodne  of  thm 


dx 
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MBgle  b^woMi  the  two  direetloBa  conoarned.  We  ihall 
pTWMiUy  raeogniie  thoM  m  tho  eompoaenta  of  the  Meeler»- 
tioa. 

3  32.  To  resolve  a  velocity  ia  of  coareo  a 
perfectly  indefimte  problem,  anlees  the  num- 
Der  of  oonditiou)  nqnimte  for  dcfiutieness  be 
_  For,  in  genoial,  it  mi^  be  taken  aa  one  ride 
of  any  complete  polygon,  wheth^  in  one  plane  or  not ; 
and  the  otner  Bides,  all'taken  in  the  opposite  order 
round,  represent  its  oomponeota. 

The  only  cases  which  we  need  oonrider,  in  which  the 
eonditiona  an  Buoh  aa  to  eoBore  one  defiiutfl  solution, 
are— (1)  when  a  vdodty  is  to  bo  resolved  into  compo- 
Deate  paralld  and  pcrpiendieular  to  a  given  line ;  and 
(2)  an  extension  of  the  same  case  to  oomponents  paral- 
Id  Teq>eativel7  to  three  lines  at  right  angles  to  one  an- 
oUicr.  In  case  (1)  the  given  velocity  is  to  be  taken  as 
the  hypotenuse  of  a  ligbt-angled  triangle  of  which  one 
of  the  rides  is  parallel  to  the  given  lino.  In  case  (2)  It 
is  to  be  taken  as  the  diagonal  of  a  rectangular  paral- 
lelepiped of  which  the  edges  are  parallel  to  the  three 
Unca  respectively.  In  either  case  the  magnitude  of 
each  component  is  found  by  multiplying  tne  amount 
of  the  velocity  by  the  cosine  of  the  anj^e  between  its 
direction  and  that  of  tho  oomponent;  and  the  square 
of  the  whole  velodty  is  eqnal  to  the  sum  of  the  sauares 
of  the  components.  We  are  now  prepared  to  take  up 
the  requirite  prelinunaries  for  the  application  of  Uie 
^  Second  Law.  What,  in  fact,  is  "  change  of 
^^^'^  vekraity"?  The  preceding  statements  at 
once  enable  ns  to  nve  the  answer.  For  let 
OA  (fig.  5)  be  tho  velocity  of  a  ptnnt  at  one  instant, 
OB  at  a  succeeding  in- 
stant To  convert  OA 
into  OB^  we  must  com- 
pound with  it  a  velodty 
represented  by  AB.  AB 
represents  the  change. 
Hence  if,  during  any  mo- 
tion whatever  ca  a  point, 
a  line  OA  bo  constantly 
drawn  from  a  fixed  pomt 
O,  so  as  to  represent  at 
every  instant  the  magni- 
tude and  direction  of  the  velocity  of  the  moving  point, 
the  extremity  of  OA  will  describe  a  curve  (plane  if  the 
original  path  be  plane,  but  not  otherwise,  except  in  cer- 
tain special  esses)  which  possesses  the  following  im- 
portant but  obvious  properties: — (1)  the  tangent  at  A 
IS  the  direction  of  the  chaiige  of  vdocity  in  the  origintd 
path :  (2)  Uie  rate  of  motion  of  A  is  the  rate  of  onange 
of  velodty  in  the  original  path.   Hence  in  tlus  atml- 

¥t«t«.         ""^  HODOGRAPH  (q.  V. ). 

5^1^  the  velocity  represents,  in  magnitude  and 
direction,  what  is  called  *' acoeleration  "  in 
Uie  original  path.  And,  because  the  acceleration  can 
Uins  be  represented  aa  a  velodty,  the  laws  of  composi- 
tkm  and  reaotutioD  of  velocntieB  hold  good  for  aoodlfflft- 
ticmsalao. 

■  {33.  Hence,  if  we  desire  to  know  the 
I^JtS^"^      whole  aoccleraUon  in  any  case  of  motion  of 

a  point,  we  need  only  find  its  components 
in,  and  perpendicular  to,  the  tangent  to  the  path. 
That  in  tae  tangent  has  already  been  found ;  it  is  v  or 
if  as  in  {  29.  For  that  perpendicular  to  the  p^  we 
may  study  the  simple  case  of  uniform  motion  in  a  cirde. 
AcetJerm-  3  34.  If  a  point  move  with  uniform  speed 
don  innoi-  V  in  a  drcle,  the  hodograph  is  endently  a 
t^^otioD  circle  of  radius  V,  and  is  described  uniformly 

in  the  same  time  as  the  orbit  (see  fig.  6], 
Hence  the  speeds  in  the  two  circles  are  as  their  radii. 
Let  R  be  the  radius  of  the  criiL  Then  the  magnitude 
of  the  aooeleration  in  the  oAit  (the  speed  in  the  hodo- 
graph) is  found  from 

A:V::V:E; 
thatia,  A-V*/R. 

The  direction  of  this  aooeleration,  being  that  of  the 
tangent  to  th«hodognq>fa,kperpenaichlartD  the  oon*- 
VoL.  XV^R» 


Pig.  5. 


QHnding  radius  of  the  bodograph,  t, to  the  tugmi. 
to  tho  nbit  Henoe  it  is  alimff  the  radnu  <^ the  orbit, 
and  dtneted  mwardt  to  ^  emtre. 


G 


Fig  6. 

{  35.  In  other  words,  to  oon^  a  mass  to 
describe  an  unnatural  (beosaae  ourved)  path,  oHod  «••- 
it  must  be  acted  on  by  a  foroe  directed  to-  ^^^j** 
wards  the  centn  of  curvature  of  the  path. 
We  anticipate  so  for  as  to  introduce  here  mass  and 
force,  although,  strictly,  we  are  dealbg  with  kine- 
matics. But  the  student  cannot  be  too  early  warned' 
of  the  dangerous  error  into  which  so  many  have  fallen, 
who  have  supposed  that  a  mass  has  a  tendency  to  fly 
ouiioarda  from  a  centre  about  which  it  is  revolving,  and 
therefore  exerts  a  "centrifugal  force,"  which  require*^ 
to  be  balanced  by  a  "centripetal  force."  The  centrip- 
etal foroe  is  required  if  the  path  is  to  be  curved ;  it  is- 
required  for  the  purpose  oi  producing  tite  curvature, 
and  not  because  there  is  any  tendency  to  fly  out  from, 
the  centre. 

S  36.  Thus,  in  any  motion  of  a  point  the  compo- 
whole  aooeleration  is  the  resultant  of  two  oentiofw- 
parts— the  first  in  the  direction  of  motion  "len^won- 
and  of  magnitude  equal  to  the  rate  of  increase  of  speed, 
the  second  directed  towards  the  centre  of  curvature  ana 
of  magnitude  as  the  curvature  and  the  square  of  the 
speed  coi^ointly.  The  sole  effect  of  the  first  compo- 
nent is  to  alter  the  speed^^  the  second  to  alter  the 
direction,  of  the  motion.  There  is  no  acceleration  per- 
pendicular to  the  osculating  plane,  because  two  snccee- 
rive  values  of  the  velotut^,  and  therefore  also  the  corre- 
sponding change  of  vdo^y,  are  in  that  plane. 

\  37.  A  very  convenient  expresrira  for 
acceleration  which  chaiiges  the  d^roetion  of  V^^oei^' 
motion  is  furnished  in  terms  of  what  is 
called  the  "anguhr  velocity,"  £  &,  the  rate  at  which 
direction  changes.   This  also  is  properly  a  rector,  or 
directed  line,  perpendicular  to  the  plane  in  which  th«- 
change  of  direction  takes  place,  and  of  length  propor- 
tional to  the  rate  at  whieh  the  ans^  assigning  the  direo- 
tion  changes. 

{  38.  In  the  case  of  uniform  motion  in  a  circle  of 
radius  R,  with  speed  V,  the  time  of  describing  the 
complete  drcumference  (2fl'R)  is  2nSUy.  Hence  the 
angular  vetodty  is  V/R,  osaally  denoted  by  u.  Thus. 
the  above  exprcsrion  for  the  acceleration  in  a  direction 
perpeniUcnlar  to  ^e  path  of  a  point  (3  34)  may  be- 
written  in  the  fonn  where  p  is  the  radius  of  curva- 
ture of  the  orbit  and  u  the  angular  velodty  of  that 
radius.  The  direction  of  this  acoeleration,  as  we  have- 
seen,  is  always  towards  the  centre  of  curvatnre. 

2  39.  The  |;eneral  difficulty  of  any  question  concern- 
ing acceleration  is  usuall;^  a  purely  mathematical  one, 
involving  only  such  phyrical  considerations  as  are  re- 
quired for  the  formation  of  the  diflerential  equations, 
and  for  the  determination  of  the  so-called  arbitrary^ 
constants  or  arbitrary  funotiona  involved  in  the  inte- 
grals. We  will  not.  now  disooss  the^varions  forms  in 
which  the  difficulty  may  present  itself,  because  in  the- 
course  of  the  artide  many  of  the  more  impcotant  of 
these  will  be  fully  treated  in  connection  with  motions- 
actually  observed  among  terrestrial  or  oosmical  bodies. 

{ 40.  We  have  sufflraently  conridered 
m  27-29)  uniform  aooeleration  in  the  line  i^^^ 
of  motion.   Let  us  now  oonrider  uniform  tfon  pual- 
aooeleration  in  a  fixed  direction,  whether  aS^gy— 
the  tDoikaa  of  the  point  be  in  that  direoiioD 
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or  not  Hub  is  the  most  gmenl  ease  of  the  motioQ 
of  an  umviMted  proifeetile,  on  the  Boppofution  ihxt  itB 
path  is  ooi^ed  to  a  region  Uironf  hont  which  gravis 
10  Bensibly  oonatant  alike  in  direction  and  in  intenaty. 
Two  well-luiown  propertjes  of  the  parabola  lead  to  an 
immediate  e^ution  bf  our  problem. 

Let  fig.  7  xemBBsA  a  parabi^  defined  oompletely  by 
it!  fboDi  S  ana  ita  direoteix  UN.   We  sappose  it  to  be 


plaeed  with  its  axis  v«itieal|  and  Tortexvpwaida.  Tike 
any  twint  P,  join  PS,  and  diav  PM  perpendienlar  to 
tha  &eotnx.  Then 

(a)  If  PQ  bisect  tiM  aae^  aPU,  it  ia  tbe  tangeat  to 
the  panboU  at  P. 

LetQbe  uy  point  in  Uie  tangent,  and  lei  QR,  drawn 
paidlel  to  MP,  meet  the  onrre  m  R.   Then  we  have 

Ftthefaa  Ml.  Nowgapmeeaptnnt, <mnnallymo7- 
inwwli*M  iug  along  PQ  with  nniiorm  apeed  V,  to  have 
pr^eetua.  motion  accelerated  in  a  direotion  paraDel 
to  MP,  theaoedeiaU<Hi  bdng«s  acMutant.  llien,  after 
<  seconds  it  would  hare  moved  along  PQ  thronxh  a 
gaea  Yt,  and  parallel  to  MP  tlinnij^  a  i^aee  imf. 
Henoe,  if  B  be  ita  pontion  at  that  time, 

PQ-T*.  QB-lrf», 
EVgm  tliese  equatiQua  we  find  at  onoe 

This  relatioD  is  of  the  same  form  as  that  abttdy  wrk- 
ten  fw  a  parabola,  and  (as  it  does  not  ittTolve  t)  it  hdds 
fbrereiy  point  of  the  piAh.  HenoetlM  point  mow  in 
a  jnn^xda  whose  axis  ia  vertical,  wluon  touches  PQ 
(the  direction  of  prcjectitm)  in  P,  and  in  which  SP- 
V '/2«.  But  these  three  data  determine  the  parabola. 
For  we  have  only  to  draw  PM  vertical,  make  the  ai^ 
<^  -  QPM,  and  measun  off  the  hmgtfas  PM  and  PS 
<»ch  equal  to  V^.  M  ia  a  point  in  tlie  (hatiaomtal) 
direotnx,  and  S  is  the  fixm  l^noa  the  path  is  oom- 
pletely determined. 

It  is  well  to  notice  thai,  as  V'-2«PM,  M  is  the  point 
which  the  un^ectile  wonld  jnst  reach  if  it  were  pngeot- 
ed  vratiea^r  upwards  ({  29). 

tamptM  1 42.  If  the  speed  of  prcgection  ba  icepi 
orne&n  fions>«it,  while  the  dhaotion  of  FQ  altaa 
inavertHalplwBfSdesaribesadMBabont 
P  as  centre.  This  oonskteratioB  eaaUea  ns 
easily  tofi%d  the  dinetim  ^  ^mtfeetim  Aot  a  ffiom  «6- 
ieet  magf  be  ttntdt.  Let 
O  (Sg.  8)  be  the  object  «J  ^ 


8)  be  the  olgeot 
Join  PO,  and  let  it  «ut 
in  B  the  circle  MBS 
(whose  centre  is  P). 
Draw  ON  perpendicular 
to  the  common  directiix, 
and  with  radius  ON  de- 
scaribe  a  circle  about  O. 
This  will  (in  goieral)  out 
HB8  in  two  points  F 
and  F*.  Thete  an  the 
fod  the  two  pathM  by 
either  which  the  jmy- 
ieetiU  can  reach  0.  For 
py  oraatmotion  FO  — 


ON,  so  that  O  Hea  OQ  die  palh  whoas  fbeoa  is 

Simaariyforr. 


F. 


ttonto  / 


To  find  the  most  distant  point  along  PO  whioh  «Ba 
be  reached,  with  the  given  speed  of  projeetioB  from  P, 
we  have  merely  to  note  that,  as  O  is  taken  fiuther  and 
farther  from  P,  F  and  F'  approach  B,  and  finaUy  oain> 
sde  wit^  it  If  0  he  then  at  A.  we  hav*  AT-AB. 
where  AT  is  perpendictdarto  the  directrix.  Henoe,if 
weproduoe  ATto(sothatT(-BP,  wehaveAf-AP. 
Diaw  thnmgh  t  a  line  (m  psraUel  to  TM.  Then  A  liei 
on  the  parabola  whose  roons  is  P  and  directrix  mL 
This  ranibola  is  tlie  envelop  of  aB  the  possible  paths 
from  P.  Any  point  within  it  can  be  reached  two 
different  paths.  These  become  C(nncident  when  the 
point  lies  on  the  cmrve ;  and  no  point  outade  it  can  be 
reached. 

{  43.  ^  Many  of  the  most  important  cases 
of  motion  of  a  point  involve  acceleration 
whose  direotion  is  lUwavs  towards  a  definite 
"eoitre,"  ssitisoallea.  In  soch  oases  tlie 
motion  n  obvion^  confined  to  the  plane  wfaidi,  at  any 
instant,  contains  tne  centre  and  the  fine  of  motion  of 
the  pomt 

Also  the  "  mcanent"  of  t&e  ptnot's  veboly  aboot  tbs 
centre  remains  oonstirt.   Htve  a  dight  digranoiL  ib 

necessary. 

Dbp. — Given  a  idrected  mumtity  (a  vdo-  m™— » 
ci^,fim3$yetc)malineAB[&g.9).  a 
psjMMtliOH&ir  OPhe  dravsn  to  AB  from  caiuptmit  0, 
the  ''moment"  of  the  dirtcted 
quemtity  about  0  it  the  mndmet 
of  tU  eanount  bjf  ^  Imfftk  (f  At 
piTjoeadiadar, 

If  the  directed  oQantity  be  re- 
versed, the  am  of  the  moment 
is  changed.  Tlie  moment  is,  ia 
fact,  properly  a  direetad  <iaannlT 
(or  ve(^}  perpendicolar  to  the 
^lane  OAB.  And  its  nnmenr 
cal  magnitude  is  doaUe  the  ana 


Cohtbd- 
tioo  uto 
•Im  of  Ifr 

lu  vdo- 


Fig.e. 

of  the  triangle  OAB. 

\\  44.  The  convention  usually  made  as  to 
the  sign  of  rotation  about  an  axis  is  to  re- 
gard it  as  positive  when  it  is  in  the  same 
sense  as  that  in  which  the  earth  turns  about 
its  axis,  as  seen  a  spectator  above  the 
north  pole.  This  is  in  the  opposite  direction  to  that  of 
the  hands  of  a  watch.  Hence  the  plane  angle  AOP 
(fig.  10},  representing  the  change  of  direction  of  a  fise 
originaljy  ccnnddent  with  OA 
is  poatm,  and  is  lotted  on 
as  due  to  rotation  about  u 
axis  drawn  from  0  vpuxirdt 
from  the  plane  of  the  figure. 
Thus  the  rotation  of  the  sob 
and  the  orbital  motions  of  ths 
planets  take  place  in  the  poe- 
lUve  direotion  about  axes 
drawn  on  the  whole  northwards  fiom  the  plue  of  the 
ediptie;  or  we  may  put  it  thus:— sdnng  an  axis  1^  the 
positive  end,  we  must  unscrew— 1^  the  n^ative  eodi 
we  must  screw — to  give  positive  rotation.  And  bIhw, 
later,  we  considerrotations  about  thne  rectangular  aaH^ 
Oz,  Ojr,  Os,  we  riiall  suppose  them  so  diawn  thatroti^ 
tion  through  a  positive  right  angle 

.  about  Ox  changes  Ov  into  Oz, 
"  Oy  ''^  Oz  "  Ox, 
"  Oz  "  Oe  Oy. 
the  three  letters  being  throughout  arranged  in  cTefiori 


Flg.ia 


order,  aryz,  yta:,  etc] 
}  45.  Here  we  must  introduce  a 


simple 


Qea>M«rl' 

geometncal  inopoffition :—  ad  paopo- 

If  any  pomt  he  taken  in  the  plane  of  a 
paraSelogram,  and  tricmgUi  he  formed  with  the  pomt 
at  vertex  and  with  amtifftunu  ndeg  cmd  Ae  oontenA- 
nous  diagonal  a*  their  nspecftM  hatet,  the  eum  nf  Ai 
areat  <if  thejbvt  two  trianglet  it  equal  to  the  area  ^  Af 
third. 

!n»ii,  in  anas  (fig.  11), 

OAB  +  OAO-OAD. 
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tfO  1m  within  Uie  angle  BAC,  u  m  fig.  12,  tiMproiio- 
«UoQ  beoomei 

OAO-OAB-OAD 


Fig.  iL  Fig.  la 

I  46.  Bemembering  thst  these  areas  represent  half 
tim  momenta  of  (hebases  of  the  veqMotm  tnanejee 
about  the  point  0  (that  of  OAB  being  Mgaiae  m  the 
aeoond  case  above),  we  see  that 

Tha  m(ment  qf  a  dic^/onal  qf  a  paraUaogrcm  about 

ita^  point  m  die  pkme  of  the  figure  u  (Ae  {aig^rmc^ 
tim  qf  ^  numeaU  qf  too  cottUrinatout  tidei. 

Now,  BuppMO  the  mdes  of  the  parallelogram  to  rep; 
Tttent  a  Ywxaty  and  its  change.  If  the  direction  of 
the  ehange  pass  tlirongh  0,  ita  moment  is  ntZ.  Hence, 
fitr  a£o£ration  directed  towards  a  fixed  pomi  the  mo- 
maU  1^  the  vdodiy  about  that  point  is  conttanL^ 
^-n^i^  This  is  oommoDly  expressed  by  saying  that 
ZSSpOaa.  the  radiia-vector  detcnbet  equal  arta*  in 
emal  time$  about  thx  poiat  to  whick  tkt  ao- 
.  ederation  u  dtrecCed  For  the  moment  of  the  velooity 
is  doable  the  area  eo  traced  in  nnit  of  time.  , 

Another  way  of  expressng  the  same  thing  is  to  s^ 
that  t^e  angular  velocity  of  t&B  radius-vector  is  inveisely 
as  the  sgnan  <^  its  Iragth.  Tor  the  prodnet  of  the 
square  m  the  n^os-veetor  and  its  angular  Telocity  is 
double  the  ana  desoribed  by  it  in  unit  of  time. 

The  oonverae  of  this  pn^Kieitioo  is  also  evidently  true ; 
ie.,ioke^apoiiUmovetmthaithemommto/thevelociiy 
aboutapointin  tke  plane  of  iiM  motumts  emutont,  itM 
oecehratitM  rdatme  to  that  povU  {if  onaf)  u  directed 
towards  v  from  that  point. 

.  Analytteally:  if  Pie  the  aooelaBrtton, 

directed  towards  »  Oxitd  point  whkbwaohooM 
«f  oenMl  aa  otigi%  we  have 
««Mlenr  «--Peoa«--Fi^, 
#--PliB#— P»fr, 
<r  ui  •  bdni  ttia  polar  ofroxdlaates  of  the  MflTlng  pdak; 
va  Iwre  abeadr  iee»  that  the  path  la  nenwaorlly  plame). 
y*— *"*fc*"f  P,  we  have 

'ShoM.  ay— ys— H<  — otmeL  afc. 

TUa  w  be  taarfumed.  at  oaoe,  hp  ih*  iMthadB  ef  the 
^UhEanUal  «aleBla%  into 


t-ar-ri-fc. 

Henee  tbe  whole  amelenrtlen  fiQr.aiia  iidlEertBa  tawvdi 

we  are  de&llQK  with  theaa  fiicmahe  we 
rotor  «a-     nay  inveitigate  the  geaanl  ezprMBiwa  for 
iinoMH.    Tolooifey  and  aoealeiatioD  in  tema  of  pelax 
iMi  wOliialJa  fiir  a  point  moving  In  a  plane. 
Wehava  «-rooi«,  y-rsin*. 


if  we  note  that  <r  and  rM  are  the  raolved  parti  efbaliMf 
and  perpendicular  to,  r.  But  we  moat  be  eaieftil  how  wa 
oarry  this  ntecloa  of  reaunlng  one  itep  farther.  Taking 
the  aeoond  fluxiona  of  candy,  we  have 

«  -  (f-r^)  CM  *  -  (2^ -f  HO  iln  ». 
y  .    -  f#)  Bin  «  +      +  rf)  ooa  « . 
TTiBn  tte  asaikntioB  aiovg  the  ladiua-veitor  Is 
Scoe#-r-jalB*-P-4#, 

and  that  pwsendlcnlar  to  tt  (poritifawhen  In  flu  dlnallm 
to  whldi » inaeaeee)  Ji 

feaa*-«tfn«-a»tf-l-ff-^^(rM). 

Thoa,  althoo^  f-t^Maenta  tralj  the  needalimg  r,  f'doM 
not  represent  uie  aooeleratlon  fn  thatdlreotbm.  It  rapx^ 
■ente,  In  fiMt,  on}y  the  aeetUntiim  «/  wpeed  along  r.  But 
we  have  seen  that  there  is  aeeeleiation  along  r,  if  Iti  direo- 
Um  flhavm  even  when  Its  lei^rth  ia  cMWtaat,  i.  a, 
thapatklaeire^;  andia  tbatcaaaf^is  the  tvanfettr 
whiah  wa  dMrinatod  aa  ^  in  i  3& 

^  a  varillamon  of  tkese  fKDWlM,  let  na  oonsideK  naifn 
motion  in  a  iti^sht  line. 

Hen  rcoB»-a, 
the  eqiaation  of  the  straight  Une,  and 

atan*— VI, 
the  eaadUlan  of  nniSoiiB  laotieo.  Wa  ham 
f  — asec9tan*.#. 


y-falD*  +  r4eai*. 
HMue  the  veed  atong  the  radiUMeBtor  Is 

ieai«+yaln«-«f; 
and  that  perpenrlimlar  to  the  radiaa-veator  (In  the  fflwa- 
Nea  In  wlMk  t  inereaiea)  la 

y  eoa*— arin  *  ~  rl . 
VMM  aapieadons  might  have  been  written  down  at 


f-Vnnl, 


Hen,aMtongh  there  ia  no  aeeeleiation.  r  ]mi»  Matte 
valna.  Bat 

i»  -     -  a«  V»fr«  -  m*y*ir*  -  a 

From  the  enmsskms  for  the  aeeelentkn  along  and  paa- 
pendlcolar  to  the  ladina-veetorwe  at  oaeaoMatn  ttaieanlt 
above  {i  46).  For,  if  there  ha  no  aoeelaraliMi  piapaadlon 
lar  to  tne  zadios-vector. 


we  have 
from  whleh 


r4-eoBat.->&. 


We  have,  in  addition  to  tUa,  the  ezpreiriOB  ftc  the 
eiation  toward*  tho  origin, 

r-T<«— P. 
Eliminating  4,  we  have 

Thia  gives  r  in  tonns  of  I,  and  thni  redaeee  (If  Bedaettoo 
we  pbaBe)  any  case  of  a  ecnbal  orUt  to  a  oor-  toaflasoor 
napendingeaM  of  leetlUnear  motion.  Thedtf-  ngittaeer 
fiBianee  between  the  aeoelentiMM  in  the  Mfol-  BotiOB- 
ving  radlQS-veetor  and  Intheflzed  Una  laateimdaMiiA* 
lag  OB  tbe  invene  cabe  of  the  radiaa-veotor.  But  tt* 
naoal  mode  of  proceeding  Is  as  Collowe. 
Knlti^  b^  Ml  and  integrate,  then 

♦•+^-C-2/P*-; 


or 

The  left-hand  membez  obvloosly  repreaenta  the  B^aaia  <tf 
the  velool^,  H  it  is  the  stun  of  Uie  squana  of  f  and  n. 
Vtorwehavo 

This  givea  a  relaUw  betwoen  r  and  ^  whieh  ia  tiieMteo 
the  polar  eqaatlon  of  the  path  deanrlbed.  It  la  laml  to 
employ,  instead  of  r,  its  ree^rocallA— a.  mththlstfta 
eqiwMoB  beeMnea 


C+8 


DIArentlatInc  with  i^Hd  to  «k  Mi 'MUlt  igr  SM^fVI 
ebtidn  finally 


iP« .  P 
dM"*"""5*i«' 


rofar 

ssr- 


a»  emattm  of  very  gnat  hnportaaoe. 
WhHk  then  la  aeoderatioB  T  pefpandieolartatho  mdia»> 
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;     ml]  M  -Pahmg  it,  tU>  tqaalOm  tik«  the  form 


p 


T  d» 


BLOtlOD. 


I  48.  There  are  two  specially  important 
caaee  of  central  aooeleration.  The  first  is 
that  of  the  ^vitatioD  Uwj  the  other  chat 
of  Hooke'a  law.  We  will  take  these  m  order,  but  hy 
very  different  methods. 

I  49.  PitmHary  Motion. — With  the  grav- 
itaUon  law  the  aoceleratioa  varies  inversely 
aa  the  square  of  the  distance  from  the  point 
to  which  it  ia  directed.  But  as  we  have  just  seen,  the 
angular  vdocity  of  the  radius-vector,  i.  of  the  direc- 
tion 3f  aoceleratiou,  varies  according  to  the  same  law. 
BeoM  in  the  hodogrmph  the  linear  velocity  (whose  mag- 
nUude  is  that  of  Uie  aooeletation  in  Uie  path)  is  propor- 
timal  to  the  angular  velocity  of  the  tangent  (whose 
iiiection  'a  parallel  to  the  acceleration). 

Thus,  in  the  hodograph,  the  ai^le  be- 
^^=[pii  tween  suooessive  tangents  ia  proportional  to 
the  arc  between  their  points  of  contact; 
and  therefore  the  curvature  is  constant;-^  e,,theho- 
doffraph  t*  a  drde. 

vttrm  of  13)  be  the  centre  of  this  var- 

pianetarj    de,  0  the  pole  of  the  hodograph,  P  any 

position  of  the  tracing 
point  Then  OP  is,  in  magnitude 
and  diieodon,  tho  velomt?  in  the 
orbit  But  it  may  be  looked  on  as 
confflsdng  of  two  parts,  OA  and 
AP.  Of  these  both  are  constant 
*n  nuLgnitude ;  but  OA  is  constant 
in  direction,  while  AP  ia  perpen- 
dicular to  the  direction  of  accelera- 
tion in  the  orbit  Henoe  the  ve- 
locity in  the  orbit  is  the  resultant 
of  two  constant  parts, — one  always  ™ 
in  a  fixed  direction,  the  other  always  perpendioolar  to 
the  radius-vector. 

Thla  give*  the  form  of  the  orbit  u  foUowi : 
±  —  a(t-iflr),if-axlr; 
•o  tbat  rr  —  xi  -1-  yj  —  erjr, 

•r  r  — e(y  +  6); 

where  the  meanings  of  tho  qnantitios  are  obvlona. 

But  if  PO  out  the  (nide  again  in  p,  Op  is  propor- 
tional to  the  perpendicular  on  the  tangent  to  the  orbit 
from  the  centre  or  acceleration  (because  PO  .Op  is  con- 
stant) and  is  at  right  angles  to  it  (because  it  is  in  the 
direction  of  the  velocity).  Hence  the  imth  is  such  that 
the  locus  of  the  foc^  of  tbe  perpendicular  from  the 
centre  of  acceleration  on  tlie  tangent  is  a  drole.  This 
mopoliy  belongs  ezdnuvel^  to  oonio  sections^  one  foous 
Being  tne  point  from  which  the  perpendionlan  are 
drawn. 

A  third  and  even  nmplor  mode  of  toeating  this  most 
important  problem  is  as  folloWB.  Draw  OM  perpen- 
dicular to  PA  (produced  if  necessary)  and  PN  peii>cn- 
dioular  to  OA  Then  OM  is  tho  resolved  part  of  OP 
parallel  to  the  tangent  at  P,  it  is  the  speed  with 
which  the  length  of  the  radius-vector  changes.  Also 
PN  is  the  resolved  part  of  OP  perpendictuar  to  the 
fixed  line  OA,  it  is  the  speed  with  which  the 
moving  point  travels  in  a  fixed  direction.  But  by 
■milar  triangles  0AM,  PAN,  we  have 

OU  :  PN  : :  OA  :  AP-a  constant  ratio. 

Hmoe  the  increment  of  the  radius-vector  bears  a 
otRutant  ratio  to  tho  simultaneoos  incremoit  of  the 
dirianoe  of  the  moving  jwint  from  a  fixed  line  in  the 
plane  of  motion.  This  u  only  a  tightly  altered  form 
of  statement  of  the  focus  and  directrix  property  of 
conic  section& 

When  0  is  within  the  (urde,  the  constant  ratio  is 
tees  than  unity^  and  the  oonio  is  an  ellipse ;  when  with- 
ooi,  the  ratio  is  greater  than  unity,  and  we  have  an 


hyperbola.  When  O  is  on  the  circumference  of  tht 
hodograph,  the  path  is  a  parabola;  for  the  ntio  it 

unity. 

In  a  subsequent  section  we  will  return  to  this  qoas- 

tton,  and  trcnt  it  from  the  point  of  viewtKf  Kx^^t 
Jjaws  of  Planetary  Motion. 

Simple  as  are  tho  Koometrical  methoda  ahova^  . 
thedireek  aDalyticil  one  ia  Bt:i.  Bimpler.  For  tSSi 
we  have 

P  — 


BO  that 


Hence,  aa  before  47), 

aad  therefore,  by  eHminating  r*,  we  have 


so  that 


a!---^eos#.',  a--  ^  Ant. 4; 
»-*---J-aln#,  i-p-  +-f  eoe«. 


Central  a» 
oelendoD 


Those  give  at  onCe,  by  sqoarlag  and  adding, 
(4— )«  +  (»-g)«-»iW, 
the  eqoation  of  the  clrcnlar  hodograph.  Alao,  bj  msltl- 
plying  the  first  by  y,  and  anbtraetuig  it  fftun  the  ■eeaal 

mnltiplied  by  t,  we  have 

the  equation  of  the  orbit  This  Is  evidently  a  cmiia  i» 
tiott  of  which  the  origin  is  a  focus.  The  diredarix 
sponding  is  the  line  ' 

and  the  eccentricity  Ib 

From  these  the  m%)or  axis  can  be  calcolated. 

i  50.  HUptie  Motion  about  the  Centre. — 

When  a  point  moves  uniformly  in  a  circle,  

the  motion  presents  very  different  appear-  propoiita- 
ances  according  to  the  spectator's-  pomt  of  ^5^" 
view.  If  we  suppose  him  to  be  situated  at 
a  distance  very  ffreat  compared  with  the  radius  of  the 
circle,  he  sees  what  is  practically  an  orthographic  pio- 
ieo&oa  of  the  orbit  on  a  pUne  perpendicular  to  the 
fine  of  nght  In  general,  an  orthographic  projectios 
of  a  oirde  ia  an  'ellipse — whose  centra  ia  tJie  prqjeetioa 
of  that  of  the  circle.  As  equal  areas  an  pngected  or- 
thographically  into  er|ual  areas,  the  appearance  is  then- 
fore  elFiptio  motion,  in  which  the  radius-vector  from 
centre  describes  et^ual  areas  in  equal  times.  Henoe 
({  46)  the  acceleration  is  directed  towards  the  centre. 
But  accelerations  are  projected  like  velodtiee,  and  like 
lines.  Hence,  as  the  acceleration  in  uniform  circular 
motion  is  constant,  and  directed  towards  the  centre,  so 
in  elliptic  motion,  with  equable  description  of  ireai 
about  the  centre,  the  acceleration  is  towards  the  ccntie, 
and  is  proporHonal  to  the  lenffth  qf  the  radvu-wior.^ 
But  Uus  projeoted  whit  may  again  be  projected  ortko- 
graphiinliy,  aa  often  as  we  please,  on  different  plaMi. 
It  will  always  remiun  elliptical,  and  with  the  radins- 
veetor  from  the  oentre  describing  equal  areas  in  eqml 
times.  And  the  acceleration  will  always  be  in  the  sune 
proportion  as  before  to  the  radius-vectw.  However 
different  in  size  and  shape  these  elliptic  oriiita  may  be, 
they  have  one  common  properlTf  the  tme  qf  dmrwino 
than  it  thetame. 

Thus  we  see  that  when  the  orbit  is  an  eOipse  de- 
scribed about  its  centre  of  figure  the  acceleration  ia 
central,  and  proportional  to  the  radius-veetor.  Hw 
time  of  describing  such  an  ellipse  depends  only  opoa 
the  rtitio  of  the  acceleration  to  tiie  length  of  the  radioa- 
vector ;  or,  if  we  choose,  upon  the  magnitude  of  the 
acceleration  at  unit  distance.  And  the  oonvene  of  this 
proposition  is  also  evidently  true.  When  we  look  ed^ 
wise  at  the  uniformly-described  circular  path  with  Mhnk 

■The  elastic  fbrce  called  into  nlajr  hjr  disfdaoanwnt  li,  bf 
Hookel  law,  uropunloual  to  the  displacrinent,  and  lends  to 
store  the  displaced  particle  to  its  eonlUbrfumpoBltloa.  Wsm* 
Hon  this.  In  passing,  to  show  the  fmportance  of  the  piMsat  la- 
vestlgatlon. 
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W8  oommenoed,  it  u  seen  pnyeoted  into  a  straight  line, 
in  which  the  monng  point  appeara  to  oudBaU.  This  is 
the  case,  for  instance,  vevy  approximately,  with  the 
BftteUitaa  of  Japiter  as  seen  from  the  earth.  San-q>otB, 
the  red  ifpot  on  Jupiter,  etc.,  all  appear  to  more  ap- 
|m>xixi»tely  in  this  wi^.  Bat  the  extreme  impcwtanoe 
of  this  speoes  of  motaon  is  that  it  is  the  simplest  type 
of  osoiDraon  of  a  partide  of  matUn*  dispbeed  fVom  a 
poflitioD  of  stable  equiUbrinm.  The  Tibraiinis  of  the 
ether  when  homogeneous  plane-pokuriied  li^t  is  pass- 
ing Uirough  it,  of  the  air  when  a  pnre  musical  noto  is 
snmded,  the  osdllations  of  a  pendulum  (through  small 
arqs),  the  umplest  Tibrations  of  a  pianoforte  wire  or  a 
tonittg-forlc,  the  indications  of  a  tide-gauge  when  the 
gea  is  calm,— all  are  instances  of  it  Hence  the  special 
neoesnty  for  studyingit  in  detail 
simple  har-  I  51.  Inr. — Simple  harmonic  moAon  u 
Hoow  mo-  ihe  rt$oli>ed  part,  paraSd  to  a  diameter^  ^ 
un^om  cartMar  motion. 

Let  a  point  F  (fig.  14)  move  nnifbrmly  in  the  drele 
AFA'.  Then,  dmwing  any  diameter  ADA',  and  PM 
penwndicnlar  to  it,  the  motion 
of  H  is  Rm^  harmonia 

^e  speed  and  acceleration  of 
H  are  obviously  the  resolved 
parts,  along  AA',  of  the  speed 
and  acceleration  of  P.  Hence 
if  V  be  the  speed  of  P  we  have 

■peedofM-|Mv, 


Flg.U. 

■BoalaiaUoa  of  H  -  ^  X  aeoaUntbrn  of  P 


MO 

"■   PO  •  PO  PO 
From  these  expresslona  we  see  that,  if  we  call  «  the 
aagnlar  velod^r  of  OP,  so  that  u  -  V.'POi  we  have 

■poedor  H-PM.-, 
aeoeleratlon  of  H  -  HO . 

Unii  the  speed  of  H  increasee  from  A  to  0, — bnng 
sero  at  A,  and  V  at  O ;  then  it  fidls  off  to  zero  at  A , 
and  goos  throngh  the  same  numoioal  values  in  the  op- 
posite Older,  when  tho  direction  of  nu^ion  is  revased 
atA^ 

The  aooeleTadon  of  M  is  always  directed  totoardi  0. 
It  has  its  greatest  value  at  A  and  again  at  A^  and  is 
alwqrs  proportional  to  the  distaiux  from  0.  If  T  be 
the  ptrioa  of  the  simple  harmonio  motion,  i.  &,  the 
period  of  rotatim  of  P  in  the  drde,  we  have 

wh«re  a  is  the  radius  of  the  circle,  or,  as  it  is  also  oaOed, 
AnpUtnda.        "amplitude"  of  the  simple  harmonic 
motioo.   We  may  now  write  as  the  oharao- 
teiistioof  this  species  of  motioik 
'  4«* 

aceeleiatlon        X  dl^laoMneati 


V  aoceletatloD ' 


^  \  52.  In  our  further  remarks  ahont  sim- 

harmonio  moticm  the  following  terms 
will  be  fbnnd  convenimt  P  is  tiw  ponUon 
at  time  <  of  the  ptnnt  moviiu;  in  the  cude.  Let  B  be 
its  pooition  at  the  wso  of  reoKoning,  when  f-0.  Then 
the  ande  AOP  may  be  called  the  "phase"  of  the 
nmjde  nannonio  motion,  and  AOE  the  "epoch."  In 
time  umta  the  values  of  the  phase  and  epoch  are 
found  from  their  caroular  measure  by  dividmg  by  u. 

If  the  poffition  of  the  point  moTing  with  smi^e  har- 
mcnic  motion  be  denoted  by  x,  we  obviously  have 
s-OM-OPcosPOA. 
-OFoofl(POE+EOA), 
•-•cot  (■(  +  <). 

This  flZpnasoD  ii  to  be  fbond,  perhaps  m«e  freqamt^ 


than  any  other,  in  all  branches  of  mathematical  phn- 
ics.  It  IS  in  terms,  or  series  of  terms,  of  this  fivm  that 
owiv'periodio  phenomenon  can  be  described  ma^emat- 
icallv,  as  will  be  seen  later.  From  the  expresrions  for 
the  longitude  and  radius-vector  of  a  planet  or  a  satellite 
to  those  of  the  most  complex  undulations  wheUier  in 
water,  in  air,  or  in  the  Inminiftomis  medium,  aU  an 
alike  dependent  up<m  it 

The  lendti  obtained  gsometTleaUy  above  are  easily 
prodneed  bom  this  fonn: 
thus  A— — •Maln(«l+<}; 

and  «  — —  «M*eoo(t»<+«)-— 

I  S3.  The  umidest  graphioal  method  of  otaphtaia- 
exhibiting  the  nature  of  any  kind  of  recti-  vnoutta- 
lineal  motion  is  to  compound  it  with  a  nni- 
form  velocity  in  a  direction  ^r^dicidar  to  the  line  in 
whidi  it  is  executed.  This  is,  in  fact,  what  is  done  in 
Uie  minority  of  sdf-r^Uterhxg  instruments,  where  a 
slip  of  paper  is  drawn- by  clock-work  untformly  put  the 
moving  point,  i^a  direction  perpendicular  to  its  line  of 
motion,  and  a  record  is  made  by  mechanical  means,  by 
a  pen<dl,  by  an  electric  spark,  or  (best  of  all)  oy  photo 
^phio  processes.  When  this  process  is  applied  to  a 
simple  harmonic  motion  the  record  is  of  the  general 
form  of  the  curve  in  fig.  15.    This  curve  has  long  be«i 


Pig.  IB. 

known  as  the  "curve  of  anee,"  or  the  "harmmiio" 
curve.  All  its  forms  can  be  deduced  &om  any  one  of 
them  by  mero  extension  or  foreshortening  in  the  vertical 
or  horizontal  directions  in  the  fi^rc.  It  represents  the 
mmplest  forms  into  which  a  vibrating  string  can  be 
thrown,  as  well  as  the  instantaneous  form  of  a  section 
of  <the  surface  of  water  along  which  a  sim^e  series  of 
OBcilktory  wavee  or  ripples  is  passing.  In  this  case  the 
farm  of  tho  section  remains  the  same  as  time  goes  on, 
but  the  whole  figure  moves  steadily  onwards  in  the 
direction  in  which  the  waves  are  travelling. 

This  is  ezpreoaed  analrtically  by  the  fonn 

«-«cos(«l-«),  i.'SJiSS 
where  s  and  y  are  horizontal  and  vertical  oo-  jbr  rmrc. 
ordinateo  of  a  point  at  the  sarfftce  of  tiie 
water,  f  being  meaeared  from  the  level  of  the  ondirtarbed 
surface.  When  s  is  constant  we  ttady,  for  all  time,  the 
simple  harmonio  riae  and  Call  at  a  partioalar  otaaa.  whaa 
t  Is  oonstant  we  have  the  above-flgnred  Initantaneoas 
^aooe  of  a  section  of  the  whole  water-anriace. 

The  rate  at  which  the  wave  travels  is  obvioiulT  h/m  ;  fbr, 
If  we  iooreaM  (  by  any  quantity  r,  and  x  by  the  oorreipMd- 
ing  qoantity  mfm,  tiie  valne  of  y  ia  analtered. 

2  64.  We  have  next  to  consider  the  result  „ 
of  superpoeing  or  compounding  two  simple  u^ofriia 
harmonic  motaone  which  take  place  in  the  pie  haimo- 
same  line.  The  geometrical  method  ara^ly  ^(Sel^ 
suffices  for  this  purpose  provided  the  pcnoas 
of  the  two  are  equal,  however  dilment  may  be  thor 
ampUtudes  and  thev  phasea  For,  if  we  sappose  PQ 
(fig.  16)  to  turn  about  P  in  the  same  plane  and  vrith 
the  same  angula/  vekwity  as  OP 
about  O,  the  angle  OPQ  will 
remun  unaltered,  and  therefore 
the  triangle  OPQ  will  remain  of 
constant  size  and  form  while 
turning  about  0.  Thus  Q  de- 
scribes a  circle  about  0  in  the 
given  period.  The  resolved  parts 
of  OP,  PQ,  along  any  diameter 
OA,  together  make  up  the  r»> 
solved  part  of  OQ  along  the 
same  line.  Henoe  ttoo  mnpk 
hetrmonic  motion^  lAe  soms 
period  and  »  the  tame  ftke,  are  equivdtaU  toatmale 
simple  harmonic  motion  qf  the  common  ^anmd.  Ih 
ampUtude  of  the  resoltant  nmple  haimouo  motion  is 
OQ,  and  d^iends  only  nptm  OP,  PQ,  and  the  aof^ 
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OPQ,— the  amplitadee  of  tlie  two  oompoaeDt  nmi^ 
kumooio  notions  aad  the  tuf^UmaU  tff  the  d^trmce 
</  Amrpkam. 

Awpmnvu,  455.  WImd  the  Terence  of  phasB  is  mZ, 
Mo.,  of  »•  or  any  whde  number  of  dioiimnreDoes,  the 
"^^"'^  TemltMit  ami^Htide  u  die  lumof  the  uooph- 
tndee  of  the  compo&mta,  which  is  ita  ereeteat  value. 
When  the  differeooe  of  phase  is  an  odd  nnmber  of 
■emi-eiiouinfaeaoes,  the  Bjnptitude  of  the  resultant  is 
the  difference  of  those  of  the  componeDta. 

If  we  produce  QP  to  meet  OA  in  R,  we  see  that 
QOA,  the  phase  oi  the  resultant  simple  harmoDio  mo- 
tion, is  intermediate  in  value  to  the  phases  of  the  com- 
ponents, which  ore  POA  and  QRA  respectively.  Its 
exceeo  over  the  one.  and  its  defect  from  the  other,  are 
the  angles  at  0  and  Q  in  the  triangle  OPQ ;  and^  their 
■nes  are  to  one  another  as  the  separate  amplitudes 
OP,  PO.  HmoB,  when  these  ampiitadea  diner,  the 
pkue  of  the  resoltant  cmnddea  more  nearly  with  that 
of  the  oon^Mnent  whose  amplitude  is  the  greater. 


Analrttoa 


A.na1ytiealir  ^  lamltHLl  motton  is  «k- 

oes     +  •) -f  a' OH  (-( -I- O , 
—  (aooa  ■  +   eoaO  eoaaC — (sda  €  +    rim  aO  sin . 
-.PaM(««+Q}, 
pnrldedthat 

PonQ— ac(M«  +a'CMa'. 
■id  pBlnQ<-«Bin«  +  a'ainr. 

These  ezpreaBloiu  give  Ibr  the  amplltode  of  the  zanltaot 
P—  i/  (o  ep»  «  +<»'  COB  i')'  +  (o  aim  +  a'ain  ■'J*, 

-  »/  (a"  +  2aa'  cos  (f  -.'J  + 
Thla  wamj  be  pat  In  either  of  tha  fOrxaB 
yia+m')* -  W8tn*i{i -f')  or  V(a -•')'  +  Ua'oam -TT, 


naarir 
•qoal. 


from  which  tho  abore  condnrioas  fellow  at 
Also,  for  the  epoch  of  the  reaaltant,  we  have 

tan  Q-"*^" 

ooosa  +  a'coa*'* 

When  •  and  V  an  bob  poalllTB  and  Ins  than 
iw,  thla  ia  obriooalr  intennedlate  In  fnhie  to 
tan  ■  and  tan 

When  the  periods  of  the  oomponenU  are  not 
•BMllT'aqnal,  the  rimpAe  artilloe  which  ft>Uowi  cnoablea  nn 
itUI  to  wly  tha  aaAiB  method  of  eoaopoaltloB.  We  have 


t  -  a  eoa  («rf -H  «) -I- CMS  f  •/( -I- O , 
-  eeoa^Nl +»)+^oim\mt  +  ^+  {J-  ■•)() . 

Henee  the  above  vahM  of  Pand  Qwill  atill  aatiify  the  eon- 
dltioMifwo  write  «'+(«'-~«)t  instead  of*'.  ThnswcHay 
teaat  the  two  ooaoponeMtiaaoefaigof  theaamspariod.  bnt 
make  the  epoch  of  one  of  than  itMdily  Innri— n  with  an 
angular  velocity  eqnid  to  the  dUfciaua  of  tiM  »"g"i*ir 
velocitlM  In  thejmQoi&ting  drdai  of  tJi«  oomponanta. 

The  triangle  OPQ  will  no  longer  preservo  ita  form ;  it 
will  ,paia  eoKtHmmmtAf  tbroagh  idl  the  Tariooa  forma  which 
we  uve  sesB  wonld  be  pvm  to  it  by  vaztooa  dil^vanoea 
of  ^lase  in  the  oomponaQk  sfaaple  haiuiaale  aintliiia  ne 
time  In  which  it  letams  to  a  ionnar  vahw  ia  evidently 
2r/{M'—  m),  which  is  greater  tha  mora  nearly  etoal  are  tJie 
periodaof  the  componenti. 

Snunpie.  ^  ^-  ^  ^  exmmples  of  the 
SoiBrand  prinoiplefl  m  have  just  dwniawd  is  for- 
laautidea.  niaheel  bv  tiie  tides.  If  there  were  but 
OM  tide-prodofliiiK  body,  we  should  have  (apinmi- 
nut^)  a  Rmide  nanMnio  rise  and  fidl  of  the  lea-leTel 


at  any  given  plaoe  twice  over  in  the  course  of  aboot 
tnrenty-four  Irauis,  And  the  phase  would  depend  amdr 
tqwn  the diataaoa of  the tkEB-prodaomr body  fionUe 
meiidiaa  (whetiw  above  or  below  toe  jmle).  The 
joint  e£^t  of  the  sun  and  moon  is  xomotioaUy  the  re- 
Boltaat  of  the  efieots  which  they  woiwl  sepantely  pra- 
duoe.  Heaoe.  when  these  bodies  are  in  ootynnctMB  or 
in  oppontion  (t.  e.,  at  new  or  at  fiiJl  moon),  the  whole 
rise  of  the  tide  is  the  sum  of  the  eolar  and  Innar  tidai; 
and  we  have  what  are  oailed  "apring  tides." 
When  the  moon  is  in  quadrature,  the  a«-  Sew&diK 
plitude  of  the  tidal  rise  or  fall  is  the  exoesa 
of  the  lunar  over  the  aolar  tide,  fitr  it  is  low  water  m 
regards  the  sun  when  it  is  hi^h  water  se  regards  the 
moon.  In  intennediate  positions  the  effeot  lies  ba- 
tween  these  extremes,  b«t  the  joint  high-tide  lies 
nearer  to  the  crest  of  the  lunar  IJisb  to  ihat,  of  the 
solar  tide.  In  tha  first  and  thiid  i^uartem  of  iIm 
moon,  high  tide  is  wrUar  than  the  high  tide  due  t» 
the  moon  alone :  in  the  eeoond  and  fainth  ittier.  His 
is  what  is  oailed '*piiniiBg'*  and ''4mm'*  prfaj^ 
of  the  tides,  and  is  seen  at  onae  tnKUow  aad taf 
irom  the  oonstniction  ^ven  above.  Had  '^'V- 
the  lunar  and  solar  tmes  been  of  equal  *irrT'*— *■ 
spring  tides  would  have  been  donUe  the  altitude  m 
either,  and  there  would  hara  been  bo  lade  ft  ail  at  tbt 
time  of  neap. 

The  mode  in  which  we  have  treated  this  qMcial  ease 
is  an  illustration  of  the  general  method  (above  de- 
scribed) of  oombiniog  simple  harmonio  aaotions  is 
which  the  periods  are  sliji^tlr  different 

{57.  What  we  have  sua  of  the  tide-waves  _ 
holds  of  course  of  all  wares  in  whieh  the  u^ot^ 
separate  disturbances  are  so  small  that  the  wave  mo- 
jomt  effect  is  fiound  by  superposing  Uie 
separate  effecta   Thus  when,  at  sea,  two 
series  of  waves  of  equal  length  meet  at  any  place,  die 
resultant  is  still  a  set  of  waves  of  the  same  l^gth,  bat 
the  altitudes  and  phases  of  the  onnpoDettts  determiiM 
those  of  the  resultant   When  oreet  meets  crest,  we 
have  waves  of  the  sum  of  the  original  amplitaaea; 
when  creet  meets  trough,  the  difference.   In  me  htter 
case  we  have  still  water  when  the  ami^tudes  of  the 
oomponenta  ate  equal   What  is  called  m  '^jahUs,"— 
where,  for  a  short  time,  a  portion  of  n  atomiy  sea  > 
almost  calm,  and  after  a  little  it  is  vit^tly  agitatedi— 
is  the  result  of  a  number  of  "  cross  seas.'* 

{58.  If  we  now  consider  the  instantaneoos  cbuaaa 
fbnn  of  a  section  of  the  surface,  instead  of  phena- 
the  BQCcesrive  displacements  of  one  portion  i"*^ 
of  it,  we  can  eamly  account  for  a  striking  phenomenoa 
which  is  very  frequently  observed  on  a  shelving  beach. 
We  often  notice  that  every  ninth  or  tenth  wave  w  bo 
is  higher  than  those  immediately  fae&te  or  nftar  it 
This  IB  the  result  of  saperpoatara  of  two  or  moce  sets 
of  waves  in  which  the  distanoe  froH  enst  to  crest  ii 
different  in  the  diffarent  seta.   In  the  joint  ^Btem  we 
have,  represented  as  in  {  53,  phenomena  akin  to  the 
spring  and  neap  tideu,  and  the  priming  and  lagging  of 
the  tides. 

Kg.  17  shows  part  of  the  result  when  the  ampB- 
tudes  are  equal,  wd  the  waTe-lengths  as  16  to  17.  It 
gives  also  a  nnigh  apprazimataon  to  the  whok  molt 
when  the  lengths  are  as '7  to  8  or  as  8  to  B.. 


Oompo- 

ritioDof 

noreUun 

two  •imple 

haimoBio 

motkma 

one 
vfltiod. 


\  50.  To  compoond  any  number  of  sLm- 
harmoiuo  motituis,  of  equal  periods,  in 
one  line,  we  msy  obviously  taVe  them  two 
by  two,  and  apply  the  preoeding  process 
over  and  over  agam  till  we  have  as  mial  re- 
sultant aoother  umi^  harmonio  motaon  of 
the  oommon  period. 


Pig.  17. 


Orthvat-^ 

s  -  laeoa  («l -K  •)  -  eoa  «<:i(a  cos  <}  —  afai«rfl(«ih«) 

-PoosM  +  Q), 
where     PcosQ- X(aoaB«) ,    P  lin  Q  -  a(a  lin  •}  ■ 

When  the  separate  periods  aie  not  equal,  and  not 
even  nearly  equal,  it  is  only  in  sped^  cases  that  any 
iiaplificatiott  can  be  effected  by  analytical  prooeaas 
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Bat  tliift  is  not  mufih  to  be  reigr^ted,  beoMin  for  moat 
poipoaes  a  graphic  method  is  Bufficdently  aoonnte,  and 
It  can  always  tie  easily  carried  out 

3  60.  We  most  now  oondder  the  oompo- 
nlion  of  Bimple  haimonio  motioui  in  direo- 
tions  at  right  angles  to.noh  other;— Irat 
for  the  [mietit  we  oo&fine  ourselves  to  the 
case  Id  whioh  their  periods  are  equal  In 
thk  case  we  know  that  the  aooeleration  is  in  the  aaane 
ratio  to  the  displacement  in  each  of  the  two  rectangu- 
lar directions.  Hence 
by  the  general  theorem  ^  q 
of  k  50  the  motion  is  el- 
liptic with  uniform  de- 
scripiioQ  of  areas  about 
the  centre. 

To  analyze  this,  sup- 
pose, at  starting,  that 
their  amplitudes  also 
we  equal.  Let  OA, 
OB  (fig.  18)  represent 
the  two  rectangular  di- 
rections. With  centre 
O  and  radios  equal  to 
the  common  amplitude,  Fig.  18. 

describe  a  oirole.  Let 

AOE,  BOF  wpKBBsA  the  epochs  of  the  two  oompo- 
nents  (the  coiresponding  droular  motion  being  sup- 
posed pomtive  for  each),  then  obvionaly  liSOV  exceeds 
by  a  right  angle  the  difference  between  the  phases  of 
the  motions  in  OB  and  OA.  Then  if  P, 
Q  represent  at  time  t  die  corresponding  po- 
sitions in  Uie  oommon  dnde,  we  have  arc 
FQ-axo  EP;  and  if  perpendiculars  be 
drawn,  PM  to  OA,  and  QN  to  OB,  thrar 
intersection  S  is  the  position  at  time  t  in  the  resultant 
motion.  The  locos  of  S  is,  by  what  has  been  proved 
above,  an  eUipse  whidi  touches  the  sidea  of  the  squaxe 

When  EOF  is  a  right  angle,  i. «.,  when  the  faoes 
are  alike,  this  ellipse  becomes  the  diagonal  CC''  of  the 
square  touching  the  circle  at  the  extremities  of  AA"* 
and  BB'.  When  EOF  is  three  ri^t  angles,  the 
ellipse  becomes  the  diagonal  DIK.  When  it  is  two 
right  angles,  or  four,  t.  when  OB  is  one  quarter, 
at  three  quartoB,  <^  a  period  in  advance  oS  OA,  the 
ellipse  becomes  the  drde  ABA'B'.  To  end  m  any 
case  whether  it  is  described  positively  or  negativolyr 
(2  44)Lwe  have  only  to  notice  how  OS  turns.  Now 
while  P  is  near  A.  MS  remains  closely  coincident  with 
AO.  If|  then,  Q  be  anywhere  in  the  semicircle  BA''B'_, 
N  moves  in  the  direction  BB;'  and  the  angle  AOS  di- 
nanithe$.  Hence  the  eUipse  is  described  negatively  (or 
in  the  direction  of  the  hands  of  a  watch)  if  the  epoch 
of  the  motion  in  OB  exceeds  that  of  the  motion  in  OA 
by  anything  up  to  two  right  angles.  And  umilar  rea- 
soning shows  that^  if  the  excess  be  firom  two  to  four 
right  angles,  the  ellipse  is  described  positively. 

If  the  amplitudes  be  not  equal,  we  have  only  to  ex- 
tend or  fweshorten  the  figure  parallel  to  OA  or  to  OB. 
The  sqnwe  CDOTy  becomes  a  rectangle,  in  which  the 
<ffUtfl  (all  of  which,  with  the  exoepUoo  of  the  diag- 
(HmJs,  are  now  ellipses)  are  inscribed.  Everything  else 
IBM  before. 

Perioda         ^  periods  in  the  two  oom- 

nearb'  ponent  motions  are  nearly,  but  not  quite, 
•V<»^  equal,  the  phase  of  one  gains  gradnaOy  oh 
the  other,  and  the  pa;h  passes  continuouUy  through 
the  forms  of  all  the  possible  ellipses,  but  remains  pos- 
sessed of  the  one  property  common  to  them  all.  It 
becomes  a  species  of  spiral,  but  in  every  oonvolntian 
H  toudies,  in  snoDeBnon,  eiuih  aids  of  the  sqoan  or 
redangle  above  disonaaad. 

Bim^itaiw  i  92.  Similir  reaaonmg  e^ows  that  the 
mowomo-  soperpomticm  of  any  number  of  omi^e 
^^^iJ^  faumonio  rnotims  in  any  direotions  ud 
M^^Ureo-  with  any  amplitudes  and  differences  of 
phase,  provided  the  period  )b  the  same  fiv 


all,  gives  rise  to  motiim  in  an  eUpse  about  the  oantn. 
But  this  follows  more  eaoly  frnn  ana^sis. 

Taiit,  first,  two  simple  liarmonio  motions  of  the 
period  paiaUel  to  the  axes  of  ct  and  y.   We  have 
c~aeoft(wf  +  ■), 
ir-e'oos(W-t-<'). 
Eliminating  t  between  these  equations,  we  hare  at  i 

5^-2^cai(^-,).^^-riB«  (-'-.), 

tlie  eqnatioB  of  an  ellipse. 
It  beeomea  a  elnde  When  and  onlj  whaa 
a-a',   cos(«'— ■)  — 0, 

t.     when  the  amplitadei  are  eqnal,  and  Hba  phsai 

by  an  odd  number  of  right  angles. 
It  become!  the  straight  line 

whui      •  Is  lero ;  andj 

when      •  Is  two  ti|^t  ani^ea. 
If  SOA  be  called  »,  we  hare 

fl  aeos(«i+i) 

-  ^  (oos  (<'-c)  -  iln  («'-  •)  tan  (mI + 1)> . 

Henoe,  taking  the  flozion  of  each  side, 

■ee*# .  I  -  -  —  •  sin  (.'— )  see*  (W  +  «) . 
a 

ThoB,  as  before,  •  is  esseotially  negative,  f.     the  rotetiea 
in  the  elUpM  is  rigbt-banded  if  4'  —  •  lie  twtween  0  aad  w, 
leflr-handed  if  it  lie  between  v  and  2m. 
For  a  simple  harmonic  motion,  denoted  by 

|-aooB(«l-H); 
in  a  line  whose  dliaetdon  eodnes  are  (     %  we  have  the 

components  {{, m(, n£  pamllel  tothe  thxeeaxes  te^eativelr. 
Hence  for  the  resnltent  of  any  nuiahei  of  suah,  sB  kmtu§ 

lh«  M1M  penod,  ve  have 

s  —  X .  oj  coa(«t  +  •}  — cos  Mafo^  cos  «)— sla  wa(al  sin  «). 
Thus  we  liave  three  equations  of  the  form 
s    A  cos  mt  —  A'sin 
y  -  B  00s  W  —  B'sin 
•  -Geosal-CsinMt. 
If  we  tike  tlizee  quantities  a,     v,  sooh  that 
aA  +  »B  +vG  -  0; 
AA'+jtS'+rC-Oi 

wahavsalso 

The  Ant  two  eq nations  determine  without  amUgmfty  the 
ratios  of    and  r  to  A.   Henee  the  third  b  tb»  eqwttai 

of  a  definite  pIcHM  In  wbloh  the  path  Ilea.  We  nu^  lunr 
elMoee  tiiia  ^lane  as  that  of  y.  TIm  valne  ef  •  above  be- 
comes identically  lero:  and  the  elimination  of  (  betweca 
the  equations  for  x  and  y  gives  the  ellipee  as  be&ze. 

S  63.  When  the  periods  of  the  simple  bar-  p^^io^  ^ 
mODM  motions  are  not  equal  we  have 

«0M  («t  +  «),  V  -  a'oo*(«'(  +  if). 
It  is  easy  to  trace  the  oorreeponding  curve  by  p<nntB ; 
but,  except  when  there  is  a  simple  numerical  ratio  be- 
tween u  aiid  u^,  the  equation  cannot  be  presented  as  an 
algebruo  one  between  x  and  y.  If  ^v^-u,  we  msj 
shift  the  epoch  so  that  the  equations  may  be  wifttn 
s  ->  a  oos(2M'i  +  «),      y  -  a'oimm'L 

^<w>iTt«Mi»g  (  from  the  Itist,  by  the  help  ot  ths  asssa^ 
we  have 

T-(?^->)-- ^V^-- 
This  doiotes,  in  general,  a  enrre  of  tike  Amrth  driar,  ef  a 
flgnre-of-8  form,  as  In  fig.  19.  When      iir  the  SBrre  Is  a 


Fig.  19. 

portion  of  a  parabola,  its  vertez  being  to  the 
as  II  is  odd*or  even    This  paiabola 
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preMst  cue,  to  tlie  gtniKht  lines  In  the  cue  of  ^  62. 
When  the  perioda  ditfer  alightly  from  the  ratio  2 : 1,  the  path 
passes  in  soooenion  through  the  forms  traced,  forward  and 
backward  alternately ;  and,  each  time  that  it  opens  oat 
from  the  parabolic  form,  the  tracing-point  deeoriDea  it  in 
the  opposite  direction  to  that  in  which  it  described  it  be- 
fore the  path  collapsed  into  the  parabola. 

nnuMMt  Tto  principles  already  illustrated  are 

uSnof  *  sufficient  for  the  examinatioQ  of  ever^  esse 
noiform  of  this  kind.  But  one  or  two  particular 
moSonI '  merit  spedal  notice.   The  case  of  two 

uniform  circular  motions  of  equal  periods, 
ia  one  plane,  we  have  already  Noticed  54).  Q  de- 
-Mribea  Its  (nrde  about  P,  P  its  circle  about  0,  and  the 
resolt  is  uniform  circular  motion  of  Q  about  0. 
radius  of  diis  cirde  may  be  equal  to  too  sum  or  differ- 
ence of  the  radii  of  the  separate  circles,  or  may  have 
any  intermediate  value,  according  to  the  difference  of 
pilose.  If  the  periods  be  not  exactly  equalj  the  motion 
takes  place  virtually  in  a  circle  whoso  radius  continu- 
ously oscillates  between  the  above  limits.  The  path  is 
a  species  of  spiral,  which  lies  between  two  oonoentrio 
drcles  of  theee  radiL 

i  65.  When  the  component  circular  motions  are  in 
opposite  directions,  we  nave  an  extremely  interestiog 
and  important  case.  It  is  obvious  that  there  must 
now  be  pontions  tn  which  OP  and  PQ  are  in  the  samo 
straight  line.  Let  OA,  AB  20)  be  one  of  these. 
Then,  in  any  other  position,  OP  and  PQ  are  equally 
inclined  to  OA.  The  path  of  Q  is  an  ellipse,  of  which 
(he  nu^or  semi-axis  OB  is  the  sum  of  the  radii,  and 
the  minor  axis  Uieir  diflteoioe.   Henoa  when  the  ndii 


Fig.  ao. 


are  equal  the  result  is  wmple  harmonio  motion  in  the 
line  OBB^  Thus  we  have  the  proposition,  of  very 
great  importance  in  optics,  that  a  simple  harmonic  mo- 
tion may  be  looked  upon  as  the  resultant  of  two  equal 
and  oppoute  einndar  motions  in  one  plane.  When  the 
periods  are  not  exactly  equal,  the  motion  mav  be  r^ 
garded  as  simple  harmonio  motion,  in  a  Une  wnich  ro- 
tates with  uniform  angular  velocity  in  a  plane.  This  is 
the  case  of  Foucault's  pendulum,  and  of  plane  polarized 
light  paas'in^  alon^  the  axis  of  a  crystal  of  qtuurta,  or 
through  a  piece  or  dasa  or  other  tran^Mirent  substance 
in  the  magnetio  field. 

cveioida.        '       Uniform  wrcular  motionq,  of  differ- 
7  ent  periods,  ^ve  epicycloids,  eta   A  par- 

tieolar  case  is  uniform  mroukr  motion  superpoaed  on 
onifoim  reotitinear  motion,  in  which  case  We  have  cy- 
-doids,  ete.   But  theee  we  merely  mention. 

{  67.  By  far  the  most  important  of  the  applications 
of  ample  narmonio  analysis  is  summed  up  m  what  is 
called 

^^^^  Fourieb's  Thsobem.— ^  complex  har- 
tlMonm.  monicfiauHon,  loUh  a  cotistaiU  term  added, 
u  the  proper  exprmion  for  any  periodic 
nngle-vcUtted  hiTUtion^  and,  contequattly,  can  exprea 
any  tingle-valued  /unction  whatever  hdioeen  any  os- 
ngned  valuta  of  the  vanaJ>le. 

To  show  the  importance  of  this  in  physics  we  need 
take  but  a  angle  exampla  The  one  essential  ohaiao- 
teristio  of  a  mmncal  sound  is  its  "  periodiinty."  Hence 
it  may  be  uialvKed  into  a  series  of  simple  harmonio  dis- 
tnrbanoBB.  Their  respective  periods  are  the  fonda- 
mentd  period,  its  baff,  third,  fourth  part,  etc  The 
first  pva  the  pitch  of  the  note ;  the  others  determine 
tta  qnaHty.  The  investigation  which  foUows  is  not  in- 
•t^diad  to  prove  the  theorem ;  it  is  Buody  inttodooed 
-aa  readily  mggestiiig  it 


The  essence  of  periodicity  of 
must  have 


•  ftuMtlM  /■  that  we 


whatever  be  s^  provided  a  be  the  period. 
We  miiy  write  this  as 

Now  the  equation 
)u»  the  resl  root 

1-0, 

and  the  Infinite  series  of  pairs  of^  imaflnazy  nuts 

where  i  is  any  integer.  Hence 

e^-e~^-  en  + 1»/2»»«)  (i  +         (i  +  f*/s>>>) . . . 

so  tliat  the  differential  equation  for/t*)  ^ve%  besldeea  eon- 
stant  term,  the  infinite  series  of  terms  due  to  sotations  si 
cqnsAions  of  the  second  order  of  which  the  ^pe  ia 

'th»  solution  of  this  representative  equation  gives  the  fol- 
lowing particular  integral  of  the  complete  eqoatfaui, 

-  /(x)-P4cos<a«Ki-i 
Hence  the  general  solution  is 


(2H»»«(rfz) 


/(j!)  -  A,  +  aJP(C08(M-««"* +0,) 

-  A.  + 1;  At  OOB  a{»JM  -  ^  4- Biain  flbsM  -  >, 

where  the  constants  are  to  be  determined  by  ipeclal  Intfr 
gration,  according  to  the  procees  already  desoibed  In  the 
article  Uakmoxio  Analysis  iq.  v.). 

As  a  single  example,  suppose  that  the  valne  of /[•)!■ 
nnity  from  ^—O  to  x->a,  and  zero  from  «  — «  to  s— St. 
This  has  mauj  applications,  as,  for  instancy  to  alteraste 
heating  and  cooling  of  one  surftce  of  a  solid,  altemaU 
"  make  and  break  "  with  a  battery  and  a  telegraph  wirt^ 
eto.   lu  this  case  we  liave 


sin 


5  68.  A  point  deacrihes  a  logar&hmic  RMlrtsd 
spiral  with  amftant  anrpilar  v^oeity  ahovi  bannoale 
Ihepc^e  ;  find  the  accelmition.^  motion. 

Since  the  angular  velocity  of  SP  (fig.  21)  and  the  in- 
clination of  this  line  to  the  tangent  are  each  constant, 
the  Unear  velonty  of  P  is  aa  Si'.   Take  a  length  Pi; 


Fig.  21. 

equal  to  &SP,  to  represent  it.  Then  the  hodograj^ 
the  locus  of  p,  where  Sp  is  parallel  and  equal  to  rl, 
is  evidently  another  logarithmic  spiral,  mmilar  to  the 
fonner,  and  described  with  the  same  constant  angntsi 
velocity.  Ilenoe  pt^  the  acceleration  required,  is  euuil 
to  cSpt  and  mokes  with  Sp  ao  angle  equal  to  SiT 
Hrace,  if  Pw  be  drawn  parallel  and  equal  (o  pt,  and  «■ 
paralld  to  FT,  the  whole  aootJeration  Fu  may  be  re- 
solved into  Pt>  and  vu ;  and  Pnt  is  an  isosoelea  triangle, 
whose  base  angles  are  each  equal  to  the  an^o  of  the 
spiral  Hence  Fv  and  vu  bear  ooostant  ratios  to  IV 
and  therefore  also  to  SP  or  FT. 

•  The  idiyileal  apnUoatlon  of  this  profclen  topendolnm  m» 
tlon,  taxlnk  i^Iaoa  In  a  medlom  In  which  ihm  Is  rmMmtl 
|Hgportlonal  to  the  velocity,  will  be  afterwards  illsfiisssil  as*' 
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Hw  MoeleratioD,  therefore,  is  composed  of  a  central 
■oodieration  propoTtional  to  the  diatanoe,  and  a  taneen- 
tial  rkardatioD  pToportional  to  the  velocity.  And,  if 
the  nwtred  part  of  P's  motion  parallel  to  ai^  line  in 
dw  piano  of  uie  nml  bo  oonmdered,  it  is  obnow  chat 
in  it  abo  the  aoo^mUtn  wiU  oonnst  of  two  parte— one 
directed  towards  a  point  in  the  line  {the  prcgection  of 
the  pole  of  the  spiral)  and  proportional  to  the  distance 
fton  it,  the  other  proportional  to  the  velocity  but  re- 
tarding the  motion.  Hence  a  parU<de  whiw,  unre- 
Wted,  would  hare  a  simple  harmonic  motion  luuB  when 
■nl^ect  to  rematance  proportional  to  its  velodtjr  a  mo- 
tion represented  by  the  resolved  part  of  the  spiral  mo- 
tim  just  described. 

ir«  be  the  angle  of  the  spiral,  u  the  angular  vekxat^ 
of  SP,  we  have  evidently  FT.  8m«-8P. ». 
IXeDoe 

P,-R,-,l-^-g=_PT-^8P-.«.8P(..ppoie); 
and 

fii-2Pe.oos«-^^g^PT-at .  PT  (BDppow). 

Thus  tlie  central  acceleration  at  unit  distaooe  is 
n*-(.^/ain*<(,  and  the  coeffi(»ent  of  remstanoe  is 
2Ar-2woo8  WsiQ  <*. 

The  time  of  oscillation  is  evidently  2irlu;  but,  if 
there  had  been  no  resistance,  the  properties  of  simple 
hannonio  motion  show  that  it  would  nave  been  2irAt ; 
BO  that  it  is  increased  by  the  nastanoe  in  tlie  ntio 
OOMc«:  1,  orn;  Vn*-J^. 
The  rate  of  diminution  of  SP  is  evidently 

that  is,  SP  diminishes  in  geometrical  prosreanon  as 
time  inoreases,  the  rit«  being  k  per  unit  of  time  per 
niut  of  len^h.  By  an  ordinary  result  of  arithmetic 
(oompound  mtorest  payable  overr  instant)  the  dimina- 
ticHi  of  log  SP  in  unit  of  time  is  ic 

Henoe,  in  the  resolvod  put  of  the  motion,  Uie  loga- 
rithm of  the  amplitude  is  dimimshed,  every  naif  vibra- 
tion, fay  kirlu. 

This  process  of  solution  is  only  apj>licable  to  resist- 
anoe  of  harmonic  vibrations  when  n  is  greater  than  k. 
When  R  is  not  greater  than  k  the'  auxiliary  curve  can 
DO  longer  be  a  lo^rithmio  spiral,  for  the  moving  parti- 
cle never  describes  more  than  a  finite  angle  about  the 
{wle:  and  then  the  geometrical  method  ceases  to  be 
iim]»er  than  the  analytical  one. 

I  69.  Wlut  we  have  sud  about  composi- 
tion of  motions  is  merely  a  paiticular  case 
of  the  general  questbn  of  rdative  motion, 
which  in  its  mun  prind^es  is  exceedingly  simple.  It 
is  entirely  oomprehcndea  in  the  following  propoutions, 
— wlucb  may  be  regarded  as  almost  self-evident 

Oivai  the  motion  tff  A  with  regard  to  a  point  0,  and 
that  of  B  with  regard  to  A,  to  Jind  that  qf  B  with  re- 
gard to  0. 

By  compounding  the  vectors  of  relative  position  OA, 
AB,  we  have  at  once  the  rerfuired  vector  OB.  Thus  it 
is  obvious  that  we  have  only  to  add  tlio  separato  com- 
ponents of  the  Telocity  of  A  with  regard  to  0,  and 
those  of  B  with  regard  to  A,  to  obtain  those  of  B  with 
regard  to  0-  And,  of  oouiae,  the  same  rule  applies  to 
the  BoceleratioDS. 

If  c,  y,  I  be  the  ctHndinates  (tf  A  (referred  to  O)  at  time 
f ;     v'l  ^  those  of  B  referred  to  parallel  axes  from  A ;  (,  % 
£  tbeaeof  Bnftrred  toO;  we  haveatouee 
l^a+x*,  C-s  +  s*. 

Tbqy  glv^  by  diffiarentiation  with  r^ard  to  (, 
etc..jF-de-fif,«te^ 

which  eonstltate  the  analytical  proof  of  the  ■tatwnwit 
above. 

(  70.  Henoe  we  have  the  solution  of  the  further 
question :  Oiven  the  motiotu  qf  A  and  B  with  regard 
to  0,  to  find  the  rdalxoe  motion,  of  B  Wth  regard  to  A. 
In  this  case,  of  course,  before  compounding,  the  veetw 
of  A  most  have  ite  ago  changed. 


Aeladve 
motion. 


Another  very  important  case  is  that  in  whidi  the- 
motion  is  referred  to  axes  which  are  diansdves  mov- 
ing. So  long  as  their  directionM  remain  unchanged, 
this  reduces  itself  to  the  former  investigation  as  a  mere 
question  of  elum^  origin ;  so  that  ve  need  consUet 
only  the  effect  oi  the  chanm  of  direction  of  tiie  axes. 
And  this  is  at  once  dedudue  from  the  results  of  last 
section.  For  we  have  only  to  oonoder,  instead  of  the 
moviiw  p(»nt,  its  pnjectioDfl  on  the  novinc  axes,  and 
find  tKetr  velodtaeo  ud  aooelerationi  relative  to  6zecl 
axes. 

Thus,  if  the  rectaognlar  axes  of  x  and  y  be 
fixed,  and  those  of  {  and  ^  be  rotatlog  In  tiie 
tame  planer  we  have  a  datum  of  the  fonn, 

•-angle  «O*-/(0, 
giving  tiw  podtltm  of  the  moring  azei  in  terms  of  the  timet 
Let  P  be  the  moving  point,  auA 
PU  porpcndicolar  to  Ot  (flg.  22). 
Then,  as  the  polar  co-ordinates  of 
H  are  $,  «,  we  have,  for  itB  velod- 
ty, 

I  along  Ot,      along  MP. 

Bot  these  must  be  oombined' 
with  the  velocity  of  P  relative  to 
U,  which  coQSisU  of 

4  along  HP  and  ^  parallel  to  fO. 

Thus  the  velocities  parallel  tft 
fixed  lines  ODmspoiidlng  to  the  inatantaaeoos  portions  of' 
Of  and  Of  an,  le^eetivdy, 

|-^and*  +  |*. 
In  tbe  same  way  it  is  easy  to  see,  1:^  |  47,  that  the  corre- 
sponding onnponeats  of  the  aooeleiauon  an 

J^Cv**)  and         +-J  ^(|«#). 

Kmematia  q^  a         Plane  F^ftat^  duplaeed  m  As 

own  Pkme. 

i  71.  When  a  ri{pd  plane  figure  is  die-  icottonor* 
placed  anyhow  in  its  own  plane,  the  dis-  plane  ibt- 
plaoement  mw  always  be  regarded  as  the  wum. 
result  of  a  definito  rotation  aboat  a  definite 
axis  perpendicular  to  the  plane. 

The  proof  of  this  follows  at  once  from  the  &et  that, 
under  tne  aangned  conditions,  the  figure  has  onl^  three- 
degrees  of  freedom ;  and  consequent^  its  position  is- 
determinate  whenever  the  portions  of  anj/  two  of  Ua 
points  are  given.  Also,  a  angle  rotation  can,  in  (^n- 
enil,  be  found  which  will  trimsfer  these  two  pomta- 
from  one  rair  of  aangned  poatioos  to  antrther. 

Let  A,  B,  A'.  B'  (fig.  23)be  snooeasive  pontions  of 
two  points  of  the  figim.   Bisect  AA''  hy  the  fine  On 


Fig.  98. 


Pig.  2a. 


perpendicular  to  it,  and  let  Ob  do  the  same  for  BB^ 
Let  these  perpendiculars  meet  in  0.  Then  it  is  dear 
that  the  two  triangles  CAB,  OA^'  are  simitar  and 
equal  Henoe  AB  may  be  regarded  as  having  passed* 
to  the  pootion  A'B''  by  rotatim  about  an  ans  through 
0  perpendioalar  to  the  ^ahe  of  the  paper.  The  an^e 
of  rotation  is  AO  A'  or  BOB'. 

The  construction  fails  when  Oa  and  06  coincide,  but 
in  this  case  it  is  evident  that  the  required  point  0  is 
the  point  of  intersection  of  BA  and  B^A'  (fig.  24).  It 
also  fiub  when  the  Inseeting  perpendieolan  are  panlM 
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($0.  2S).  Bnt  then  AA'  ud  BB'  an  etrnal  ud  par- 
iw,  MU  the  duplaoement  ia  a  pan  traariitio%  the 


Fig.  26. 

same  for  emy  point  the  plane  figom,  whiA  flMjf  be 
reguded  as  an  infinitdy  Mnall  lOtatioD  sboiit  en  infi- 
nitely diitent  axia 

onnncMi  '  Smoo  any  diiplaoenient  in  one  plane 
Oon^f  lo-  ooiTeapondB  in  geneni  to  a  rotation,  any  two 
tMiMM  or  more  rotations  about  parallel  axaa  can 
Se?axI2!'  •IroyB  be  compounded  into  a  single  one. 

Of  two  equal  and  oppoute  rotattons  the  re- 
Boltant  IB  ample  tzandatum.  Tiiia  is  erideot  fiwn  fig. 
ao.  In  both  oaaee  A  and  B  are  the  initial  podtunu, 


Hg.  26. 


A''  and  B'  the  final  poaitioos  of  the  two  axea.  In  the 
first  v«  bwm  with  the  rotetUHi  about  A,  in  the  aeooDd 
nith  that  aboat  B. 

3  73.  When  these  equal  rotations  an  td>mb<meim$ 
in^ead  of  nwceftKW,  the  fignra  becomes  a  feotan^ ; — 
C  e.,  the  translation  is  perpendicular  to  the  Une  joining 
the  axes.  For  in  this  ease  we  may  suppose  the  two 
rotations  to  be  each  broken  up  into  suoceasiTe  equal 
but  infinitesimal  instidmenta.  And  the  prinoi[deB  of 
infinUeaimals  show  that  two  such  instahnents,  either 
about  the  same  or  about  different  axes,  produce  the 
same  ultimate  efifeots  whether  they  be  applied  simnl- 
taneoTuIy  or  snccesmTely.  Hie  general  pnndple  of 
B^fetfo^  ^'bidi  this  is  a  partionlar  caae  is  called  the 
HOD,  of  "^prmc^>Ze  of  miperpoeition  ^  tmaU  mo- 
tum."  B  is  merely  an  applioatifm  of  the 
fiMit  that  inftnitaBmah  of  the  seowid  order 
nujy  be  neglected  in  comparison  with  those  of  the  first 
order. 

The  oonaideratioa  of  timnltaneoQ>  rotatloiu 
Gompoil-  la  very  importwit.  SappoBs  a  plane  l^pire  to 
Hon  of  TO-  ntato  In  its  own  ^ane,  with  angalar  TelodtT 
a^UMr-  origin.   Then  It  ia  oliTloas  that 

allfll  uM.'    ***>  1q  a  directiott  perpendicular  to  r,  is  the 
Telocity  of  a  point  whose  diatanee  ikom  the 
origin'ls  r.  The  component*  are,  therefore, 

*- 

If  the  rotation  be  aboot  the  point  a,  (,  theae  beoome 
s- 

Henee,  whan  tiieie  is  any  namber  of  limnltaoeoas  nfea- 
tiona  abont  parallel  axes,  we  have 


Uona. 


If  we  wxlto 

—  1.  •  "  J- 
wahsre        *— (j,_#)o.  f-(«-«)o. 

Theae  are  tfca  eomponent  TelodUea  wUeh  the  point 
c,  jr  would  have  if  thece  weia  only  a  aiagla  letaMen.  via 
angular  TaloaMy  o,  aboot  an  uda  paailng  thnv^  tte 
•oiiitM,^. 

when  S(»)  — Q-O, 

weaaatba*        *-X(&«),  ir--l(a>). 


M  that  all  ptdnt*  of  the  llgara  have  e^nal  Teloettifla.  TUi 
ia  tiie  case  vt  pure  tranalattoa.  Here  «  and  #  are  (In  cane- 
lal)  oaoh  Infinite  h—f.*.,  we  bere  aa  reanlBant  a  TanttUag 
angnlar  velooltr  about  an  Infinitely  Urtant  axlL 

174.  As  eiv  dintensBt  of  a  plane  tuim^ot 
figine  in  its  ovn  phae  is  equirakut  to  a  evmoa 
rotation,  we  may  represent  a  series  of  dis- 
pkaoaraents  by  a  senee     rotations.   Also  if  we  know 
the  poaitaona,  in  tiie  figmn  itself  of  the  poiida  whidi 
an  soooesairely  the  axee,  and  UkewisB  the  positioa 
whkh  each  of  them  oeoaiaes  in  space  at  the  inatsnt 
whoi  therotatioB  about  it  takes  ;4aoek  wecan  eoostnnt 
the  iriiola  nMition.   Lst  them  be  O,  A,  B,  0,  eta,  and 
Ot  a,  6,  e,  et&,  respeotively  (f^g.  27).  Then  the 

turns  abov^  O  till  A  ooineides 
wUh  a.  Next  it  tans  afaont  A 
(or  a)  till  B  coinddes  with  ^  and 
so  on.  Henoe  the  motion  will  be 
represented  by  the  roBmff  of  the 
p<My^on  OABC,  fixed  in  the 
moving  figure,  on  the  pohrgoo 
Oabe  fixed  in  the  plane  of  the 
motion. 

In  the  limit^  when  the  axis 
oontinuously  shifia  its  pontim  is 
the  figore  while  the  rotadon  goes 
oa  rovuKl  it,  the  polygons  beooms 
plana  cnms.  Xhns  we  hare  the  fundamutal  prop- 
ornJum  Unt  any  notim  of  a  xHam  6gan  in  its  on 
plane  can  be  ninesented  1^  the  rol&ig  of  a  cum 
attadied  to  it,  on  a  curve  fixed  in  spaoe.  Both  cnms 
are  situated  at  an  infinite  distance  when  the  motion  ii 
one  of  pun  translation. 

Kuumatia  of  a  Rigwi  Figun. 
{ 75.  When  a  spherical  cap,  or  skin,  m-j.^ 
mores  on  the  surfaoe  of  a  sphere  of  equal  meSt^^ 
radios  with  which  it  is  ereiywhere  in  con-  >vAiim 
tact,  we  ma^  make  the  construction  of  J  71  ^^Sl* 
with  great  circles  bisecting  the  arcs  AA'  and 
BB'.   Two  greti  circles  (unless  they  coincide)  ahrsjn 
intersect  at  Uie  extremities  of  one  definite 
The  case  of  ocnncklaKe  is  met  exactly  as  it  was  in  {  71. 
Hence  ^veiy  motion  of  a  spherical  skin  on  a  spboe  it 
eqaivalent  to  a  rotation  about  a  defimte  axis  through 
the  oentn  of  the  sphere,   ^tis  any  numba  of  sne- 
cesnve  or  simultaneous  rotations  about  axee  pasriag 
through  one  point  can  be  compounded  into  a  single 
rotation  about  an  axis  passing  through  that  poifit-  And 
the  oonstruction  of  {  74  can  be  carried  out  with  epher- 
ical  polygons  or  curves,  so  that  we  see  that  any  motkm 
of  a  rigid  fiffore,  one  point  of  which  is  fixed,  can  be 
represented  by  the  roUing  of  a  pyramid  or  ocme,  fiud 
in  the  figure,  upon  another  fixed  in  space. 

3  76.  The  law  of  e(miponti<nt  of  smmlta- 
oeous  angular  veloeitieB  ^nt  axee  which  u^ofraM- 
pass  through  one  point  is  precisely  the  same  uons  aboei 
as  that  for  aimultanoous  hnear  velocities  of  £S«e«if* 
a  moving  pcnnt  The  following  nmple  geo- 
metrical process  eetaUishee  the  proposition  fix-  two  in- 
tersecting axes;  and  it  is  easy  to  see  that  it  can  be  ex- 
tended to  any  nnmber  of  such.   Let  OA  and  OB  (fig. 

28)  represent  the  two  axes, 
and  let  the  lengths  of  these 
lines  (both  drawn  in  the  pos- 
tive  directi<Hk  for  the  rotatioB 
about  them)  repreeent  the  an- 
Bular  veloeitiee  oorreBpooding. 
Thm  a  point  P,  in  the  anpB 
between  the  poutive  ends  cl 
the  axes,  is  nused  above  tbs 
I^ane  of  the  paper  by  rotadoi 
about  OA,  but  d^mssed  be- 
low it  by  the  rotadoo  about 
OB.  nteamonntaofthede- 
vmtioD  and  defmaaon  are  prop(nti(mal  to  the  ^Wpt* 
&om  either  axis,  and  to  the  angular  velod^  sboni 
ooiyointly.   Hence  thoy  will  annihilate  one  another  it 
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PM,  FN  baii«  dnvn  to  diB  uos,  we 

OA.FH-OB.FN, 

^Dui  ii  emuvalent  to  aaying  that  the  aieu  of  the  trim- 
sfeB  OAF,  (X^,  an  equal,—  which  neoewBt^w  that 
P  shonM  lie  on  the  dia^nal  of  the  parallelogram  of 
whioh  OA,  OB  are  contermmona  rides.  Let  00  be 
di9  diaconal  of  this  paraDetogram.  From  what  has 
heenl^  abore  it  is  evident  that  the  disidacemMt  of 
any  point  in  the  plane  is  neceasai^  proportional  to  the 
algebraic  sam  of  the  moments  of  OA  and  OB  about  it, 
and  therefbte  ({  46)  to  the  moment  of  00.  Hence  all 
points  in  the  line  00  remain  at  rest;  and  Uie  figure 
tuzw  about  that  line  with  an  angular  veloci^  repre- 
sented by  its  length.  Tim  analogy  to  momenta  shows 
the  rBaaon  for  the  remarkable  proportion  that  angular 
vdodtiet,  about  axes  whieh  intoaect,  are  to  be  com- 
pounded aooording  to  the  same  law  as  linear  rdocitiea 
{  77.  Any  propontion  regarding  umulta- 
neons  linear  Telodties  or  aooeleratioDa  has 
linear  moA  thus  its  counterpart  in  angnlar  velocitiea  and 
"PJh-  aoceleratioMi  Thns,  as  we  have  seen  (5  36) 
Twocuiw.  under  aoeelerafcion  in  one  plane,  always 

peipendioular  to  the  direction  of  motion,  a  point  moves 
with  anifonu  velocity,  so,  if  a  figure  be  rotating  about 
one  axis,  and  have  anriUar  acceleration  about  a  second 
ftTiH  always  perpcndiciuar  to  the  first,  the  (Erection  of 
the  axis  about  which  it  rotates  ifl  chaiiged,  but  not  the 
angular  vdodty.  ,  .  . 

It  is  to  be  noted  that  in  such  a  case  the  direction  of 
the  axis  changes  not  oiUy  in  Bpaoe^  bat  also  in  the  rota- 
-tmrfigon  itseU  This,  howevert  is  mer^  the  result 
36  in  a  slightly  idtered  form. 

 , .       If  w.betheaiiffalarvalodtyofaflgm»alxKit 

u^^an.  the  liMiriiiob,  for  the  moment,  c^neidM  with 
gvlar  T«lo^.theuifl  of  s,  the  consequent  diaplaeementa  dor* 
dtleaftboal  ing  time  tf  of  a  point  z,  y,  care  (}  73) 
Intersect-  le->— fw«af,  ty-xiAt. 

tag  ana.  OToauie  riaiUar  rwalta  bold  for  the  angolar 
nlodttw  abaot  Uaea  ftar  the  moment  coinciding  with  the 
•zflSftfsaadofy.  The  joint  effect  therrfon  ia  fDond  bj 
adding  the  variotu  separate  values,  obtadnad  hf  pwmnting 
<lie  lettea  s,  y,  s  in  cyclical  order.  Thus 
««-(«^ -»-,)«, 

The  rlj^t-haikd  mamben  of  these  eqvatlotu  vaniih  If 

 (1). 


These  eerreapond  to  the  two  equations  of  the  Inst&ntan- 
-«oaB  axis,  and  reproduce,  in  an  uialytical  tana,  the  naolt 
«f  a7«. 

Thaangalaz  TOloeity  abeat  tkis  aisiaia 

For  it  is  clear  that  the  direction  eoaineB  ef  dlqplaoa- 
nent  of  ^  y,  s  are  proportional  to 
»m,-ym,,  a,,~a^, 
■allowing  that  It  takes  place  in  a  line  perpandteolar  to  tba 
l^ame  passing  through  x,  y,  s  and  (1),  It  la  than&re  per- 
pendienlar  to  (1). 

Alaa  the  ww>le  dl^lacement  la 

V(a»)»  +  <ir)" +(«•)' 

The  lasfe  &etorb  the  distasoe  ot*,v,a  from  (1).  Henee 
■atio  seoimd  is  tiw  —g"'"  veloeity  aboat  (1). 

It  appears  at  ome  from  this  zesolt,  aad  from  the  Abb  of 

(1),  that       ^»  ? 

«n  tik»  dbeetloB  ooainco  of  the  Inttantaneooa  axis. 

If  Ilia  fljw*  ^1*  slmnttiinnnniiV  ■Imiil  ii  iiaiatiii 

•C  aaaij  mj  lAVk  — vdodty  «s,  aboat  an  azia  whoaa 
aiiaiilinn  niMhiaasm !_.  stn.  ira  liarri  iii  Willj 

Kb),  Urn). 


From  thttw  the  single  Inatantaneoas  axis  la  fMmA  i«- 
mediatolT  as  above. 

I  78.  Any  displaoement  whatever  of  a  ^igid 
rigid  figure  ma^  oe  effected  by  means  of  a  flggzaanr- 
screw-motion,  t.  &,  translation  paraDei  to  ^J^^ 
some  definite  line,  accompanied  by  a  pro- 
pordonate  rotation  about  that  Hne.   Let  A  and  A'  ba 
Buooesmve  positions  of  any  pomt  in  tlie  figuro>  and  sup- 
pose tfa«  body  to  be  brooght  back  hy  a  mere  tranalatioa 
BO  that  A'  oomcides  acun  witli  A.   Then  wehaveseeD 
(2  75]  that  one  line  oi  the  fi^ine  through  A  is  necess^ 
niy  restored  to  its  original  position.   Let  P  be  any  plane 
section  of  the  figure,  perpendicolar  to  this  line^  its 
position  after  displacement.    These  fiil^  determine  the 
initial  and  final  positions  of  the  whole  figure.   Shift  P 
into  the  plane  of      b^  a  translation  perpendicalar  to 
either,  and  let  P"  be  its  position.   P"  can  (}  71)  be 
^ught  to  coincide  irith  P^  by  a  rotation  in  its  own 
plane.   Heoce  the  proposition.    There  is  an  excep- 
tional ease  when  P*' requires  only  translation  to  make 
it  cmncide  with  P^.  Bat  then  iba  whole  figure  is  merely 
translated. 
(79.  We  have  seen  that  the  BbnughtEne 

an  angular  veloeity  is  Co  be  re-  tSu^ok 


solved  by  the  same  process  as  that  re  pre-  about  a 
senting  a.  Knear  veloatv.  If  we  consider  a  £dl!°* 
fij^uro  to  be  rotating  about  axes  fixed  rela- 
tive to  it,  aooeleratiouB  of  angular  velocity  about  these 
will  M  represented  by  changes  in  the  lengths  of  the 
lines  representing  the  angular  velodties,  ana  will  there- 
fore be  subject  to  the  same  conditions  as  the  angular 
velocities  tnemsdvcfl.  Thus,  as  it  is  obvious  that  a 
figure  is  rotating  at  any  instant  with  the  same  angular 
velocity  abcut  as  axis  fixed  relatively  to  itself,  and  about 
another  axisJ&Bsd  in  tpcux^  wluch  at  the  given  instaat 
ooiundes  with  the  finmer,  it  fellows  that  tlM  angular 
aeoelerations  about  these  axes  are  equal  at  that  instant 
This  is  t^Uty  the  same  proposition  as  that  f  is  Uie 
velocaty  along  a  fixad  line  ooiuciding  with  the  radios- 
vector  r  {jk  47).  Butj  iust  aa  r  is  not  the  complete  accel- 
eration parallel  to  r»  ii  r  be  rotating,  so  the  propontion 
above,  uiough  true  for  the  first  fluxion  of  the  angukx 
velocity  about  a  moving  line,  is  not  generally  tiiie  for 
fluxions  of  higher  orders. 

An  this  snltloct  is  commonly  regarded  as  aooMiwhat  ob- 
scure, we  may  ^ve  a  more  formal  examination  of  it  by  an 
analytical  process.  Soppose  m^,  «■  to  be  the  angular 
vetocitiM  aboat  reotangalar  axes  OA,  OB,  OC  fixed  relattve- 
ly  to  a  flgnre,  aad  **  the  angnlar  velocity  of  the  flgore  rel- 
atively to  a  line  OS  fixed  in  space.  Let  i;  m,  a,  be  tha 
dfrecUon  cosinea  of  the  latter  Une  with  regard  to 
former  three,  then 


aad 

Bat 

and  if  at  a  particalar  instant,  wa  have  H^O^  »—0b 
this  gives  also  !— 0,  so  that  we  have 

Now  m— cosBOS— coe«snn>oaB.  Hence 

slaa.i. 

But,  at  the  instant  In  qnestion,  muAt^mt, 
sotbat  — — -1. 

In  the  same  way  we  see  that 

■  -+"■; 
and  thus  we  have  — 
which  Is  the  proposition  above  i^ven. 

\  80.  To  complete  the  kmemntics  of  a  pogitioaof 
rigid  figure  of  wnich  one  point  is  fixed,  we  rigid  flgaia 
require  to  have  the  means  of  circulating  its  ^t^j^J"*^ 
position,  aRfir  the  lapse  of  an/ period  during  abontax 
which  it  has  been  rotating  with  given  angu- 
lar  Telooities  about  pven  axes.  v*oe. 

If  the  axes  nboid  irtiidi  the  angular  velodtiea  an 
fpT«i  be  fised  »  qxiM^thft  fomuHa  of  i  77  ffm  it 
aace>  for  a  unit  line  ftxed  in  thfi  figiae,  tbs  ^T\tmkm 

*-aiii.-IiiV. 
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Fig.  29. 


Here  2,  m,  n  are  the  direction  coaines  of  the  unit  line 
at  time  < ;  ani  they  Batisfy,  of  course,  the  condition 

U  +  mm+na-0. 
But,  except  in  some  special  cases,  these  equations  are 
intractable.  This,  however,  is  of  little  consequence,  be- 
cause in  the  applications  to  kinetics  of  a  free  ligid  body 
the  physical  equations  usually  give  the  angular  veloci- 
ties abbut  lines  fixed  in  the  hoay.  Our  problem,  then, 
takes  the  form 

I  81.  Oiven  the  angular  vdodUet  of  a 
g™^*"  fiffwre  about  etuA  of  a  ty^m  of  three  rect- 
angular axes  toAicA  are  rigv^  attached  to 
it,  find  at  any  time  it»  potitibnin  ipaoe. 

It  is  <jear  that,  if  we  know  the  positions  of  the  re- 
Tolving  axes,  referred  to  a  fixed  system,  with  which  they 
at  one  instant  coincided,  the  corresponding  position  oi 
the  figure  is  determiued.  The  method  usually  em- 
plovea  is  as  follows. 

About  the  common  origin  of  the  two  seta  of  axes 
suppose  a  sphere  of  unit  radius  to  be  described.  Let 
X,  T,  Z  (fig.  29)  be  the  traces  on  this  sphere  of  the 
Bxed  axes,  and  A,  B,  C 
those  of  the  revolving  axes. 
Draw  a  great  circle  ZC 
so  as  to  meet  in  A^  the 
qnadnmt  BA  produced. 
Then  it  is  clear  that  the 
fifpire  can  be  constructed 
(l  that  the  data  are 
sufficient  for  calculation) 
tf  we  know  (a)  the  angle 
XZC,— this  we  call  i>\ 
{h\  the  are  ZC,  called  9; 
(c)  the  angle  A''CA.  <a 
the  are  A'' A,  called  f. 
For  X,  Y,  Z  are  siven.  Then  (a)  shows  bow  to  draw 
^le  great  circle  ZC,  whose  pole  is  N  on  the  great  circle 
XYT  Hence  {&)  gives  us  the  points  C  and  A''.  We 
can  next  draw  the  great  circle  A'N,  and  A  and  B  are 
found  on  it  by  (c),  for  A'A  =  NB  =  ^.  _  We  l«ive  now 
only  to  determine  these  angular  co-ordinates  in  terms 
of,  the  angular  velocitics^of  the  figure  about  OA,  OB, 
00,  which  we  denote  by  <^  u^,  »■  respectively. 

llie  velocity  of  G  along  ZC  is  "6.    But  it  is  produced 
by  the  rotations  about  A  and  B.   Thus  we  have 
4  — M,  COS  ^-K  Vising. 

He  velocity  of  C  perpendicular  to  ZC  is  sin  0.^. 
This  also  is  part  of  the  result  of  the  rotatakms  about  A 
and  B,  so  that 

sin  0.^  —     sin  ^  —  Mi.oofl^. 

The  Telocity  of  A  along  AB  is  that  of  Af  together 
with  the  rate  of  increase  of  A'' A.  Alao  it  is  enUiely 
doe  to  rotation  about  00.  Hence 

TTiese  three  equations  determine  (?,  V,  ^  when  «i,  «k>  ''k 
■re  given  as  fonetions  of  t. 

gygi.  2  82.  The  process  above  is  essentially  un- 

metriwl  symmetricaL  The  first  suggestion  of  a  sym- 
pToc««.  metiical  system  is  due  to  Euler,  and  depends 
upon  the  general  proportion  of  2  75.  What  we  must 
seek  is  the  single  axis,  and  the  angle  of  rotation  about 
it,  which  (bf  one  operation)  will  bring  the  system  or 
figure  from  ita  initial  state  determined  W  X,  Y,  Z  to 
its  state  at  time  t,  determined  by  A,  B,  C. 

Let  Lmt  n  be  Uie  direction  cosines  of  this  axis,  o  the 
■n^e  of  rotation  about  it  Then  by  the  elemeatuy  the- 
orans  of  spbeiioa]  trigonometry  we  find 

omXA-Z«+(1-I*)oo8«, 

OOS  TB  -  M>+  (1  -  «*)  CM  «, 

eoB  ZC  — o(wa. 

Hns.  as  we  have  an  independent  relation  among 
P,  m',  n'j  these  quantities  as  well  as  o,  can  aD  be  ex- 

Eressed  m  terms  of  the  co«nes  of  the  three  anglcH 
etween  the  original  and  fiiuJ  directions  of  the  three 
axes  severailv. 


We  have  other  ox  equatino,  of  lAJeh  oi^f  OMMii 
be  written,  viz. : — 

oobYA -MX— <>osw)  +  iiilnM 

{  8S.  If  we  put  taUgmti 
w«coflia,z»Jsinl«,yHBiBjr">»— anal*! 
which  inTOlve  the  equation  of  oonditun 

•■-H«"-t- IF* +«■-!, 

the  nine  direedon  ooums  of  the  newngatiou  OA, 
OB,  00,  refened  to  the  fixed  lines  QS^  OT,  % 
become 

*p« .%       2(«i  -t-  ly) .         «(»  -  «i) , 
.■_^+,«-,»,  S(|.+w), 

8(«i  +  wy) ,  8(|W  -  «•),  jF«+ A 

These  exineanons,  rational  in  terms  of  the  four  qau> 
tities  10,  X,  y,  s,  are  due  to  Rodrigues,  who,  howeni^ 
gave  them  in  a  slightly  diffsrent  form. 

If  m„  «t  be  the  angolar  velocitiea  aboat  OA,  OB,  00 
TMpec^velr,  we  have 

2i-  HP-!  -  M,  +!!».„ 

If  My,  ■«  be  the  angular  velocitiei  about  OX,  OT,  02( 
reapeetlvely,  we  have 

2lf  —  —  Xm,  —  y/m^  —  mttg, 

2*-«    Wmm  +  MUf  —  fma, 

Sjr  + »iF  +  Ki^ 

2>  —  y*^  -CMy-l-lDMa. 

Each  of  tiioM  seta  fs  equivalent  to  three  Indi^eadeat 
tioni  only,  on  aoooont  of  the  relation 


Kinematic*  of  a  Dfiformable  F^gwt, 

J  84.  So  far  we  have  considOTed  change  a,—.- 
of  position  of  a  figure  of  invariable  form. 
We  most  now'coDSider  changes  of  form  and  volume  ii 
the  figure  itself.  This  is  required  for  apjrfioation  to 
physiod  problems,  such  as  compression  of  a  fiqnid  or 
gas,  the  distortion  of  a  piece  of  in^a-mbbo-,  eta 
Any  such  chiuige  of  volume  or  form  is  called  a  "stxain." 
The  treatment  of  struns  is  fmtirely  a  kinematioal  quo- 
tion,  imtil  we  oome  to  regard  than  as  {nodnoed  is 
physical  bodies,  and  comnder  their  cause. 

The  Bystem  of  forces  which  is  said  to  pro-   

duce  a  strain  is  called  a  "stress."  But, 
jnst  as  we  study  velodtjr  as  a  preparation  for  the 
onasion  of  the  effect  of  force  on  a  firee  body,  so  m 
study  strains  as  a  preparation  for  the  discoarion  of  the 
efiects  of  stress. 

S  85.  In  order  to  fix  the  ideas,  it  is  con-  Beteio- 
venient  to  suppose  the  figure  which  is  to  fmeoa» 
undergo  strain  to  be  out  up  into  an  infinite 
numbo'  of  similar,  equal,  and  similarly  situated  panl- 
lelepipeds.  Hus  u  ^Bcted  at  once  supposing  it  to 
be  cut  by  three  series  of  planes,  those  of  each  sarici 
being  parallel  to  one  another,  and  equidistant  No  tw 
of  these  three  series  most  be  parallel,  but  the  distanee 
from  plane  to  plane  need  not  be  the  same  in  any  two 
of  the  series.  If  the  strun  be  amtiniunu  there  will  be 
no  finite  difference  of  effect  upon  any  two  neighboring 
parallelepipeds ; — but  in  general  their  edges,  whi» 
originally  formed  three  series  of  parallel  stiaiKbt  Una, 
will  beoome  series  of  curves.  No  two  jMual^epipedi 
of  the  system  will  in  general  be  altered  m  precnaely  the 
same  manner.  This  is  called  "  heterogeneous  strain." 
{ 86.  We  fonnd  it  convenient  to  study  aon^ 


nnifoim  speed  be&n  prooeeding  to  oonrid«  

variaUe  speed,  and  so  we  find  it  oonve-  "Mln, 
nient  to  take  up  first  what  is  cdled 

ffomogeneoita  Strain. — A  figure  is  sud  to  be  hoBM^ 
^sneonsly  strained  when  all  puts  of  it  originallr  eqnal, 
smular,  and  nmilariy  situided  remun  egnal,  wmhr, 
and  similarly  ntoated,  however  much  la^  may  »• 
dividually  have  bem  altered  in  fenu,  vtrfime,  and  pM» 
tion. 
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Now  recur  to  our  of  parallelepiped^.  After  a 
AomogeDeoufl  stnun  Uieee  remain  eqiuJ,  mmilar,  and 
nmilarly  mtuated.  Hence  thty  mutt  rtmain  paraUd- 
tptpedty  for  ^ey  moBt  tt^ether  still  continuooaly  make 
ap  the  Tolume  of  the  altered  figure.  Thus  j>laneg  re- 
main plaoes,  and  stratxht  lines  remain  straight  lines. 
Ei|ual  parallel  stnugbt  unee  remain  equal  ana  parallel 
Parallel  dbnes  renuun  parallel,  elli^aoB  Temain  eUipaea 
(at  is  obvious  fimn  thdr  properues  relatave  to  oon- 
junte  diaan^»n),  eUipscnda  remun  eUipeoids,  eta 

But  we  can  now  easily  see  how  many  conditions  fUly 
dflteimine  a  homogeneous  strain.  For  if  we  know  how 
each  of  three  oooterminous  edges  of  any  one  of  the 
orignial  pandleiepipeds  is  altered  in  length  and  direo- 
jmiim  '^"^  can  build  up  the  whole  altered 
Soeooik-    system.   Hence,  to  &lly  describe  a  homo- 

geneous  strain,  we  require  merely  to  know 
what  changes  take  place  in  the  lengths  and  directions 
of  three  unit  lines  not  in  one  plane.  Three  numbers 
are  required  for  Uie  aUa«d  lengths,  and  two  (anabgous, 
say,  to  altitude  and  aumndi,  or  latitude  and  longitude, 
or&A.  and  N.P.D.)  for  each  of  the  altered  directions. 
Elenoe,  in  genettd,  a  homogeneous  strain  depends  apon, 
and  is  rally  chanu^erized  l^,  nine  independent  numbers. 

3  87-  The  amplest  form  of  strain  is  that 
diuutton.   *^ich  is  due  to  uniform  hydrostatic  stress 

aoting  on  a  homogeoeous  iso^pic  body. 
Here  directions  remain  unalteared,  and  the  lengths  of 
all  lines  are  altered  in  the  same  ratio.  Evei^  portion 
of  the  original  figure  remains  similar  to  itself,  its  linear, 
SQperficiar,  and  volume  dimenuons  being  altered  as  the 
first,  second,  and  third  powers  of  that  ratio. 

Next  in  order  of  simplicity  is  the  case  in 
■       which  there  are  three  directions,  at  right 

angles  to  one  another,  which  suffer  no  change 
except  as  refpurds  Jmgth.  This  state  of  things  woiud 
be  inoduoed  in  a  homogeneous  isotropic  body  three 
lonntudtoal  extenaions  or  compressions  in  lines  at  right 
an^es  to  one  another,  or  by  hydrostatic  j)resBure  in  a 
htnndgeiieoDS  uon-isotropic  sobd.  In  this  case,  if  the 
ehanges  of  length  above  spoken  of  are  all  different,  an 
originally  spherical  figure  becomes  an  ellipsoid,  with 
three  unequal  axes  parallel  respectively  to  the  lines 
whose  directions  remain  unaltered.  Every  line  in  the 
hodcs  not  originally  parallel  tci  one  of  these  is  altered  in 
direction.  If  one  of  the  principal  changes  of  length  be 
an  extenn<m,  and  another  a  shortening,  there  wul  be  a 
oone  fonmed  of  lina  which  are  not  anered  in  length. 
^Hiis  is  seen  at  onoe  by  ^'BKril^S  ^^m  (he  centre  of 
the  eUi|)soid  a  sphere  equal  to  the  original  sphere. 
One  axis  of  the  ellipsoid  bmg  neater  than  the  radius 
of  the  sphere,  and  another  les^  tne  elhpsoid  and  sphere 
must  mterseot ;  and  all  fines  drawn  mm  the  ccmunon 
centre  to  the  curve  of  intersection  are  unaltered  in 
lengUi  (though  all  ahered,  as  before  leraarind,  in  direo- 
tion). 

When  two  only  of  the  changes  of  length  are  equal, 
the  ellipsoid  becomes  one  of  rotation,  oblate  or  prolate 
as  the  case  may  be ;  and  if  the  radius  of  the  sphere 
be  intermediate  in  value  to  the  axes  of  this  rotation- 
dlipscnd,  we  have  a  right  oone  of  rays  unaltered  in 


 ^  an  three  changes     len|rth  are  equal  we  have 

the  aimidest  posable  ease,— whKb  has  bseil  already 
treated. 

{  88.  The  essential  element  in  these  particular  cases 
is  that  three  lines  at  right  angles  to  one  another  are 
unaltered  in  direction  by  the  strain.  Here  there  is  a 
mere  chuige  of  form,  and  the  stnun  is  said  to  be 
"pure,"  or  "ftee  from  rotation."  Such  a  strain,  in 
its  most  general  form,  is  ftilly  characterized  by  »ix  in- 
dependent numbers.  For  a  system  of  three  mutually 
perpendicular  lines  is  fully  given  in  direction  by  three 
niunben,  and  three  more  are  required  for  the  changes 
of  length  which  th^  severally  undergo. 

But,  in  general,  a  stnun  is  not  pure.  It 
will  be  shown,  however,  below  that  the 
irandpal  axes  of  Uie  dlipsoid  into  which  a 


sphere  is  changed  br  any  s^n^  and  which  is  oaQed 
tne  "  strain  ellipsoid,  '  were  origmally  radii 
of  the  sphere  at  right  angles  to  one  another. 
Hence  the  stnun  may  be  looked  upon  as 
made  up  of  two  operatitms,  vis.,  a  pure  strun,  and  a 
rotation  through  a  definite  angle  about  an  axis  in  a 
definite  pomtion  in  spaoo,   The  axes  of  the  pate  strain 
are  lines  fixed  in  the  figure. 

}  ^9.  It  is  useful,  in  farther  conudering 
the  subject,  to  introduce  along  with  the  orig- 
inal  strain  (thus  analyzed)j^other  which 
is  called  its  '*  ooi^jagate."   This  is  defined  as  oompoeed 
of  an  equal  pure  strain  with  the  first  with  an  equal  but 
opposite  rotation.    And  the  separate  com|)onent  opera- 
tions must  be  taken  in  the  opposite  order  in  the  strain 
and  in  its  conjugate. 

The  sucoessiTe  application  of  the  stnun  and  its  con- 
jugate thus  oecefflarily  leads  to  the  reduplication  (or 
squaring)  of  the  pure  put  of  the  strain,  and  to  the 
annihilation  of  the  rotation.  Fw,  call  the  parte,  as 
operators,  P  and  R.  Tha  strain  and  its  coiyugate,  re- 
ferred to  axes  fixed  in  apaos,  may  be  either 

BP  and  FR-> 
or  Fifi  and  B-iPi, 

according  as  the  pure  strain  or  the  rotation  is  first 
applied.  The  op^vtinis  in  each  group  are  written, 
from  right  to  leu,  in  the  order  in  which  they  are  pei^ 
formed.  Thus  BP  means  the  pure  strain  P,  followed 
by  the  rotation  R. 

aw.  The  final  results  are  P  and  PJ.  In  gu«„_t_ 
the  first  case  we  have  the  pure  strain,  fol-  appUcatlw 
lowed  by  the  rotation ;  then  (by  the  con-  of  conju- 
jugate)  the  rotation  is  undone,  and  the  pure 
strain  reapplied.    In  the  second  we  rotate 
first,  then  apply  the  pure  strun  twice,  and  finally  un- 
do the  rotation.    Thus  the  student  must  be  cautioned 
against  the  error  of  supposing  that  the  results  of  apply- 
ing PR  and  RP  separately  are  generally  the  same. 
Perhaps  it  will  be  eaasx  for  the  r^er  to  consider  the 
"  reraprocal,"  instead  of  thp  conjugate,  of  a 
strain.   For  if  the  strain  be  RP,  the  recip-  SrSJS?*^ 
rocal  is  obviously  P-»B-';  if  it  be  PR  the 
reciprocal  is  B~'P~'.   Either  pair  of  these,  taken  in 
either  ordOT,  restores  the  figure  to  its  primitive  form. 
The  one  point  to  be  notice  is  that,  in  whatever  order 
the  direct  component  o^rations  are  supposed  to  occur 
in  the  strain,  their  reciprocals  must  be  taken  in  the 
oppofflte  order  in  the  reciprocal  strain.    The  reciprocal 
strain  mmply  undoes  the  strain,  and  therefore  difllcta 
from  the  ooiyugate  by  a  &ctor,  the  square  of  the  pure 
part  of  the  strain. 

From  this  we  have  at  once,  as  will  be  seen  later,  the 
means  of  decompoedng  a  ^iven  strain  into  its  pure  and 
its  rotational  factors.  This  is  effected  as  soon  as  we 
can  form  the  expreavon  for  the  coiyugate  stxain  in 
terms  of  that  for  the  strain  itself. 

8  91.  As,  in  general,  any  strain  converts  a 
spherical  portion  of  afigureintoanelltpsoid, 
and  as  an  ellipsoid  has  two  series  of  parallel  caradar  see- 
tiona,  it  appeara  that  in  eveiy  strain  there  are  two  series 
of  jp&wM*  fl/" no  diHtortion.^  The  wnsideration  of  these 
planes  leads  us  to  a  second  and  very  different  mode  of  ana- 
lyzing a  strain  into  mmpler  components.  Perhaps  the 
most  elementary  mode  of  considering  this  snbject  is  by 
thinking  of  the  motion  of  water  flowing  slowly  down  a 
uniform  ohanneL  We  know  that  water,  at  ordinaiy 
pressures,  is  practioi^  incompresnble:  also  tibat  the 
upper  layers  of  the  water  in  a  canal  flow  faster  than 
those  below  them.  Hence  the  definition  of  a  "  sim^ 
shear. ' '  Let  one  plane  of  a  fii^ure  be  fixed,  and  let  the 
various  planes  paraUel  to  it  slide  over  it,  and  over  me 
another^  all  in  the  same  direction,  and  with  Telocttaes 
proportional  to  their  distances  from  the  fixed  plane. 
It  is  clear  that  this  shear  produces  homogeneous  strain 
in  the  figure,  but  it  is  mere  change  of  form  without 

1  We  bere  exclnde  spherea  And  elllpaolds  of  rotatJon.  The 
Utter  have  ooly  one  series  of  circular  lecUoiu,  the  fbrmec  as 
i»><iiiittt  nmatnTi 
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Fig.  30. 


diangd  of  Tidnin«.  Hie  fixed  pltae  and  all  those  par- 
ftllel  to  it,  an  pluns  of  no  dbtortion.  Bat  ire  axn 
mm  that  there  must  be  two  sets  of  stieh  {Jumsb.  To 
find  the  seoond  set,  let  n  lappoae  the  |Aue  of  fig.  30 
to  be  psnJlel  to  the 
oomiQoo  direetioa  of 
rfidingt^and  perpendio- 
vlar  to  the  fizea  plane. 
This  plane,  n  dSoed, 
is  the  plane  of  the 
■hear.  Let  AB  be  the 
trace  on  it  of  the  fixed 
plane,  PQ  that  of  one 
of  the  tdiding  planes, 
PP'  the  amount  of  its 
■liding.  Bisect  PP' in 
M  b7 ^perpendicular, meeting  AB  in  A.  Join  AP, 
take  AB-AP,  and  draw  BQ  parallel  to  AF.  Con- 
sider the  strain  of  the  rfaomboidal  portion  APQB  of 
the  figmte.  F  movee  to  P^,  and  Q  to  vhere  QQ'  - 
PP'.^Httioe  the  rhombiu  remains  ft  rhombus,  for 
AP'-AP-AR  Bot  the  lengths  of  its  diujonals 
have  been  interchanged.  It  has  been  subiectea  to  an 
elongation  of  AQ,  and  a  oontiaction  of  BP,  each  in 
llw  same  ratio  (so  that  their  product,  i.  «.,  douMe  the 
area  of  the  rhombus,  remains  unaltered),  while  all 
lines  pentendicular  to  the  plane  of  the  figore  remun 
nnaltored.  From  the  symmetiy  of  the  rhombus  it  is 
obvioos  that  AQ''  and  BP'  are  the  greatest  and  least 
axes  of  the  strain  ellipeoid,  while  AB  sad  AP'  are 
parallel  to  its  circular  sections.  Planes  originally  par^ 
alld  to  AP  and  perpendicular  to  the  paper  are  there- 
fore the  seoood  set  of  planes  of  no  di^rtion.  The 
rotational  part  of  the  shear  may  be  measured  in  terms 
of  the  anjgle  PAM,  but  is  tpven  diraotly  by  PEP',  and 
its  ans  u  peorpeadicular  to  the  i^e  the  figure. 
The  most  convenient  measore  of  the  shear  is  the  ratio 
of  FP'  to  AM,  or,  what  iuTolves  the  same,  the  angle 
PAP^.  Another  mode  of  nteasuring  it  is  by  means  of 
the  ratio  BP^AQ,  - 1  +  e,  suppoae.  If  e  be  a  small 
quantify,  as  is  usualty  tne  case  with  solids,  we  ma^ 
write  1  =Jc  e  for  the  measure  of  tbe  shear.  Here  e  indi- 
cates the  extension  per  unit  of  length  along  one  diag- 
onal of  the  rhombus,  and  the  cxM^raotum  per  ndt  of 
length  along  ^e  other. 

Soeunpe-  |  92.  It  is  quite  clear  from  what  has  been 
gttwutf  a  Hud  that  we  oan  analyze  a  atnin  by  the 
r""^  help  of  simple  sheara  canpounded  with 
di&nnt  fama  of  pore  strain.  For  the  abeam  may  be 
taken  in  an  infinite  number  of  ways  so  as  to  produce 
the  rotational  part  of  the  given  strain,  while  uso  pro- 
ducing deformation  without  change  of  volume.  The 
fiul  adjustment  is  to  be  made  by  a  pore  strain,  whose 
axes  are  those  of  the  sti^a  ellipsoid  due  to  tlie  sheara 
As  a  shear  depends  on  four  quantities  only,  two  sheais 
and  a  dilatation  furnish  the  nine  constants  required  for 
(  homogeneous  strain. 

CompoBl-  suoceesive  application  of  two  pure 

tlonorpar*  strains  does  not,  except  in  crpocial  cases, 
^i*^  give  rise  to  a  pure  strain.  Iliis  is,  php- 
ioftDy,  a  most  impiwtuit  propositioB.  Thus,  for  in- 
■tanoe,  the  instantaneous  strains  of  each  element  of  a 
perfect  fluid  in  which  there  is  no  vortex  motion  are 
pure :  and  yet,  if  the  element  be  followed  in  its  motion. 
It  will  be  finma  in  general  to  rotate.  Its  motion  is  said 
to  be  "differentially  irrotational." 

To  prove  this  proposition  by  the  help  of  a  particular 
ease  is  simple  enough.  Take,  for  instwice,  a  oompr^- 
rion  in  one  direction,  followed  by  an  equal  extension  in 
a  different  direction.  Only  when  these  directions  are 
at  right  angles  to  one  another  is  the  resultant  strain 
pure. 

A-^,^        I  93.  The  analytical  Uieoiy  of  stiuns  is, 
at  least  in  its  elementSj  an  inimectiate  appfi- 
eatioD  of  the  properties  of  determmants.  usually  or  the 
third  order.   We  solgoin  a  slight  sketen  of  it 

We  Ittve  saw  Uiafc  tt  ii  wly  ntmrnarj,  f«r  tlia  fliU  dM^ 
nctsiixlag  of  a  atn^  that  we  ahmld  know  irinrt  bMoniM 
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of  tiune  a  nit  lines  not  orlginallj  eeplaiiar.  Tito  i 
aUeItotheaxM(gananllr«tiU»«}ofKK*.  ~ 
nnit  beoouMs  a  line  wUdils  thaol^oiul  of  a  i 
with  fildei  a,d,g  parallel  to  the  axei^  y  rfmiiirfy  Hut  «f  L 
1^  1,  and  « (tf  & we  sea  at  OBoa  that  the  eo-ndlnatBi  « 
tMipplnt  vOpaMSfy  at  it, »,  sbeecnie 

j/-d9  +  m,+jM\  (A). 

Here  it  is  obvloas,  tram  the  premises,  tfaat  flu  nfaw 
qoantitles  m,  ft.  «;  d,  «,//  &  j  m  all  real,  mmA  altogether 
bidepandent,  at  least  so  Au'  as  Vinomatfai  U  oOBceraed.* 
To  ootain  an  idea  of  their  natun  frgm  anether  Miat  ef 
view,  let  as  snfpoM  the  axes  to  be  reotan^nlar.  tat  a^ 
paiallel  tozbaoorae  fai  the  direction  fljTnn  Tij  fhn  mrinre 
't>  Similarly,  lot.  e,,  I.,       a,  bdong  to  a  oail 

originally  parallel  to  y,  and  e,,  f|,  m,,  *)  to  a  nnit  lanUd 
to  «.  Than  the  broken  liae  c,  y.  •  beoonea  a',  y',  ^,  •mtmm 

y'-fl,«,«  +  «,»,y+8,»,«V  .   .   .  .  (All 

e'->«i«,s  +e,ajr  +«,»,•  J 
Tbongh  we  have  introdaeed  three  UDmbm  4  iIodk  wttb 
nine  direotloa  cosinee,  no  greater  genuali^  laseoBied,  to 
there  are  three  neeeaary  relation^  one  amang  «aeh  sat  ef 
ooaines. 

To  find  the  chanteteristie  imperty  of  a  pnra  f^fn 
fltrain,  let  as  take  It  In  its  most  genenl  ftom.  terlatte 
Thn«  let  I.,  «4,  a,  now  denote  a  line  wUeh,  oJga» 
withont  change  of  direction,  has  its  length  ■"«»• 
altered  by  tbe  stratn  in  the  latlo  «, :  1.    Let  1,,  a., 
and  <|,  »a>         be  aimilu-  data  ffr  the  otter  two  of  tfw 
■ystem  m  reetaagnlar  azee  of  the  per*  atoln.  to 
Hum  axes  t^  eo-ordinates  of  s,  y,  *  are 
*-ii«+»iSF  +  a,», 
I,*  +  m^+a^, 
iia:  +  »«y  +  »««. 
like  strain  eonverts  t  into  f—^t,  n  Into      (t*.  and  i  iala 
C"       Henee  the  final  co-ordinates  (to  the  arlglnal  asa^ 
of  the  pdnt  originally  at «,  y,  »  are 

•'-•if+a.f'+agr; 
or,  In  tenni  of  j^y,  «, 

+  (ciliai  +  e,I,«,+*,r,a,)a 
y*- («,«,!, +  «,e»J,  +  a,»,l,)* 

+  («i"!  +  «.«S +••«{)»     ,  }  (» 

+  C«i«i"i  +  «a»a^  +  ••"•«t)« 

+ iw + 'i"! + «•«•)« 

If  we  compare  this  with  tbe  general  expressttm  ibm 
given  for  a  strain,  we  see  that  the  coefficient  <rf  « la  the 
valaaof  «'ia«oaai  to  t^t  of  s  in  tbe  value  of  y'.  m^amwtf 
that  of  a  in  is  equal  to  that  at  a  in  u';  and  that  •tmimf 
iseqaaltothatofyins';  or  finally 

OonverselT,  when  these  three  oondltioni  are  pg,,  ^tn^ 
satiflfled,  and  not  otherwise,  the  strain  is  ptua,  depend  en 
It  ia  to  be  obeerved  that  t,  %  £  fbnn  a  ieetang>  elx  eaadl> 

olar  system,  and  thoa  the  nine  direction  co-  Uons. 
sines  (osoally  involving  nx  arbltnuy  nombeta)  depend 
here  on  three  nambeia  alone.  Thos  there  are  ^  iiide|Mod- 
eat  nnmbers,  corresponding  to  a,  e,  i,  ft,  e, /,  In  tha  gensal 
enreesion  for  the  stntin. 

Ik  is  clear,  txom  the  elements  of  oo-ordlnata 
geoDMtay,  that  the  detenniaut   ^  Mmi  ^ 

d  «  / 
8  »  i 

rspreeenta  the  ratio  In  which  the  vtdnme  Is 
thestiain.* 

hot  Bs  now  introdnoe,  in  snpcesrion  to  the 
strain 


d 
9  » 


a). 


1  Bat  when  atntn  is  piQdwNd  In  a  pleea  ef  sHllv,  a  asMttan 
ooowila.  ror.  to  lake  Oednwieslflaa^  the  attain 

•'—«;»'  R^-- • 

tmpttea  that  the  fifon  to  whleh  It  Is  apyUed  has  been  "pm- 
Tened,"— i.si..ehanced  Into  its  Inune  as  sesn  la  a  plana  mlnsr- 

«  WhenthfastndaisprodBoedlaaaleeaofMslHr.thena— 
kal  vama  of  the  datsnnlnaat  obrliiaslj  flsnaot  be  1 
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Ite  aoHHoM  atnlB 

•  i  t 

»  •  *  aa 

«  /  < 

wUoh  olManily  piodneea  an  •qnjlehangoof  Tohmwwlfli 

Applyiag  then  itxtliu  fai  ■oaBMdon,  ire  hmw  tt*  inal 
ranlt 

•"-•>•  + if' 

ar,  nibititiitlng  tat^,^,^  their  nlsM  In  tMM  of  «^  y.  *, 
«"  _     +  it  +  ^)  ^  (a6  +     +  pfc),  +  («,  +  ^f  + 

-  (6«  +  ad  +  +  (6«  +  *•  +  ft"),  +  (io  +  ^+  «K 
_  (CB  +/i  +  ig)x  +  {eb  +/«  +  ik)$  +  (e«  +/■  +  <•)•. 

th«  naiiltamt  itnin  is 

ba+ti+iff        M+e'  +  k*        k+^  +  U 

wUdb,  for  glm^leity,  we  will  write  u 

•  *  T 

•  •  *  (8). 

T  fi  » 

It  will  be  obMrred  that  this  groap  of  nine  nnmbeis,  If 
treeted  m  e  detenuinuit,  constttates  the  prodnetof  the  4e- 
tenoinAnts  formed  of  the  two  flTStema  above. 

Tlii«  aatisfles  the  eriterioa  of  a  "  ptue  atraio  "  ee  given 
above ;  and  we  thai  mo  that  in  the  ■ocoewlva  anllattion 
^Uteitxaini 

«  i  •  *  d  t 

d  4  f  and  ft  «  h 
g  k  i  c  /  i 

^entetion  pnAaeed  by  the  in*  li  wmihihitrt  hf  the 

Let  A,  B,  O,  etc,  be  the  minon  t€ 

a  »  e 

d  •  / 
9  »  * 

Mmq^aDdinc  to  ^  ft,  o.  etc 
Then  by  oor  Mi«inal  eftoatifuw  we  iam 

Tkem  the  ledprooal  of  the  rtrabi 
afibela.  ate  A/A  D/A  CVh 

d  »  f  it  B/A  E/A  H/A 
g  \  {  C/A    F/A  I/A. 

This  is  evident  from  the  fbrmnln  JoBt  written.  For  they 
euLuiMB  that  ihe  new  sbtSn  converta  z',  jr*,    into  s.  y*  «. 

Applr  thaxeniltKnt  itrain  in  nioceaBion  to  this  xe^m^ 
Th6  xemlt  1b  ei^^  fMceeen  tcota  lepatate  tenoi  lln  the 
fbOowlnK:— 

A(««  +  li*  +  f")  +  B(aft  +  d»  +  jfc)  +  C(ac  +  «(f  +  ji) 

-  a(Aa + U + Ca)  +  4(Ad + Ba  +  qO +0(A0  +  Bft  +  Of ) 
•■OA;  ete. 

Bence  when  we  spply  (2)  to  a  fl^nre  previouly  strained 
by  the  reoiprooal  of  (1)  the  veaalt  u  the  strain  (1').  Hence 
we  YVtl£y  wet  the  hitter  is  the  eoi^asftte  of  CI) ;  H  It  pos- 
w»  propertiM  dewribed  In.  2  ^  *U  (tf  which  are  thos 


To  analyze  a  etrun  in  the  eimplert  maoDer, 
to^ft^  ^  we  mflet  And  the  axes  of  the  strain  ellipeeid 
(9  9S),  aa  weU  as  the  original  radU  of  the  onit 
■pken  whk&  wen  diatorted  inte  Asm.  It  ia  mn  AiMct, 
howevn,  to  -rm^-*—  the  ^ipaaU  irUah  boBaDBa  •  «bR 
aphere  in  conaeqnence  ef  tlie  atxain.  The  equation  of  that 
dUpaoldla 

Qg,  with  Ifce  ■      lin  employed  in  (g)  above, 

■a^  +  ^  ^- +  Mar 4- »ja«  - 1. 
Sot  the  igaan  of  any  radloB-vaetor  la 

«»  +  y'+e*-t*,aBMIit. 


The  maxfannm  radiae-veetor,  tiienAn^  «f  tt*  aD^aoU 

la  found  fkom  the  two  eqaatlooa 

HaDMb  #  baiiig  a  nmnuiealfpianti^  to  be  flMttd* 

to  +  V  +  p.-j».  (4). 

ve  +  fit/  +  iM  —  pM. 
Multiply  reapeotlTelT  W  >>  K  %  add,  and  toka  aeeo«*t  of 
the  two  pxeoeding  andifleientlated  egnatlona.   We  tbna 
hsre 

1-JW-, 

or  n  is  the  reciprocal  of  the  aqnare  of  the  maxim  am  semi- 
azu  reqoired. 

Bot.  if  we  eliminate  s,  y,  and  a  Bimaltaneoaaly  firom  the 
preeading  linear  eqaatioos,  we  have 

-p     i  Y 
<      t~p  -0. 
»  *— J» 

Tbia  eqnatkm  la  known  to  have  three  real 
poaitive  roots,  becaose  the  detennlnaBt  la  sym-  i^^^™* 
metrical.  The  roota  are  the  squared  recipro-  J^KjiiKi. 
calfl  of  the  aemi'-axea  of  the  ellipsoid,  i. uiey 
are  the  M  oarea  of  Uie  aeml-axea  of  uiertrMnaQbaidA. 

When  the  three  'valvea  of  p  have  been  Iband  mm.  fhia 
equation,  aaj  tW9  of  the  eqnationa  (1)  give  In  aa  uumblg- 
noas  form  the  correaponding  valoea  of  the  ratios  » :  y :  •  for 
each  of  tliein.  Thna  we  know  the  origlual  poaltiona  at 
the  llnea  which  beoeme  the  azaa  of  the  atmin  ellipsidd. 
Th^  final  podtions  an  fonnd  from  theaebjmeaiia«(A). 
And,  ^oa  we  thna  know  the  original  and  lliul  poaitioDa 
of  the  rectangular  aystem,  the  method  of  Bodrignea  enablaa 
OS  to  calcnlate  the  axis  and  amount  of  the  rotanon. 

In  honegeoeou  attain,  <me  direction  at  least  OBellne,at 
ia  nnchanyd.  This  la  an  addition  or  «e-  leeat  Dna^ 
tension  o^^  the  uugolar  leaolt  of  9  75.  taied  In 

For,  If  s,  y,  abe  shifted  to  a  poUit  on  fta  x»-  dlraetbrn. 
dina-vector,  we  most  have 

M  +  Jy  +  aa— « 

dm- 


aatkat 


+fty+aB-«  J 

+  «y+A-«  \  J 
-fftv+is-M  ) 


•  -•  ft 
d  «-. 


a  ctAls  emiatloQ,  whitdi  must  have  one  roal  laot. 

When  uie  flgnre  ia  rigid,  the  strain  onart 
be  a  ntstion  only.    Heaoe  in  t&e  foamolM  »* 
(A'>  above  w*  have  «i  — a,  ^iM 
tiiB  laat  written  aqnatkn  beotmaa 


ta  I 
.-i  ai, 


"»  n, 

or  (by  tiiB  propertiea  of  tiie  direction  aodnet  of  4  Ml  at 
rectangnlar  axea) 

1  -       «,+ n,)  {--•»)-.• -0. 

TUahM^ef oauae,flier«alToetfl-l.  ButwealaohM* 

l+.(l-CI.  +  ia.+iH  ))  +  -«-». 

This  euuMt  have  teal  roots  if  the  eoeffldent  of  «  He  be- 
feween  theHmtt8  2er— 2.'  Bvt  these  are  its  greatest  and 
tti  leaat  peaiAdftvahies.   For,  flnt,  li,ai,,«a  may  be  aMih 

1  simvltaneonsly.   Here  wo  have 
(l-«)«-.0. 

Or  two  of  them  may  be  each    —  1,  bnt  then  (to  svidd  poi^ 
vexsioB)  the  third  moat  be  —  1.   Tbea  we  have 
(I  +  .)"-0. 

In  the  flret  case  the  figvre  has  no  rotation,  tn  tiie  aee- 
ond  it  rotates  through  an  angle  w  about  the  axia  at  *  — 

The  proposition  t^at  two  pare  straina  aoe-  Oonai^ 
ceeding  one  another  oanally  give  a  rotational  ttoa  of 
strain  is  proved  at  once  by  aaa^^  Let  the  twowmt 
pure  straina  be  aoeh  that  maum. 
«*— aa  +  dy  +  an 

y'-«t*+flr  +  ta» 
s'-aa  +  fty  +  ia; 

and 

«"-«V+4'y'+«'j^, 
9"~dW+^r+V^, 
ar*^^af+Vi^+W. 
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ThMi,  Hriting  onlf  the  leoond  term  of  if'  Hid  the  flnt 
-of  |r"  in  temu  of  «,  y,  a,  we  have 

 +(a'd  +  d'#  +  «'4)»+    .    .  . 

,"-(<i'a  +  «'d +   +    .    ,  . 

 +  +    .   .  . 

It  la  clear  that,  io  general,  thia  is  Mrf  a  pare  stnln.  Bot 
it' ia  alio  dear  tiim  a  third  pure  attain  oan  be  ftiniid  wheae 
aivlicttUon  in  mccenion  to  the  other  two  i^  give  a  pnze 
■train. 

Fbr  let  the  laat  eqaationa  be  written 
ir"-a"»  +  6"»  +  «"«, 
»"-d"* +  •"?+/"■, 
■"-j"«  +  A'>  +  i"f; 
aad  let  u  afplr  ftirther  the  pttre  Btiain 
«"'-«»"+«j"+Ta", 
»"'-««"+ 

Then  m  han 

 +(-*"+«•"+ 7»"hf+  .  .  . 

j"'_(u"+«<P'+W')»+  +  .  .  . 

.  .  . 

There  are  bat  three  oonditlona  to  utisfr,  that  this  strain 
mar  be  pore.  But  we  may  accompliah  this  in  an  Infinite 
number  of  ways,  for  we  have  five  dlaposable  qnantltiea, 
vis.,  the  istioa  of  any  five  of  «,  «,  t,  ^,  y,  >  to  the  remaining 
one.  In  a  predaely  similar  msnDer  we  may  show  that 
fluee  pore  strains  can  be  found,  such  that  their  resaltant 
Is  a  mere  rotation.  In  fact,  all  we  have  to  do,  since  two 
pare  strains  in  general  produce  a  dbtortion  accompanied 
'by  rotation,  is  to  apply  a  pure  strain  to  annihilate  the* 
<liit(nrtion,  which  can  of  course  always  l>e  done. 

jHetenge-  {  94.  In  general  when  a  figure  is  continu- 
naoos  ously  strainedj  vtuch  is  usually  the  case  in 
ph^cal  applications,  at  least  until  cracks 
occur,  the  strain  is  not  homogeneous.  But,  on  account 
of  the  continuity  of  the  strain,  portions  indefinitdy 
near  one  another  ue  strained  indefinitely  nearly  alike. 
Hence  we  may  treat  such  a  case  the  ordinary  pro- 
cess for  homogeneous  strains,  so  long  as  we  confine  our 
attenticm  to  small  regions  of  the  figure  stnuned.  When 
dhere  is  discontinuity  in  the  motion  of  a  fluid,  it  is  the 
common  pracUoe  to  treat  the  motion  as  continuoos  by 
the  fiction  of  an  inJBnitely  thin  vortez-sheet  se^traUng 
the  two  ^scontinuonsly  moving  portions.  Thid  is,  in 
all  likeUhood,  phy^caU^  true  in  ordinary  fluids ;  but,  so 
&r  as  the  imaginaiy  fnctionless  fluid  of  the  mathema- 
ticians is  conoemed,  it  is  a  mere  analprtical  artifice  to 
enable  us  to  carry  out  the  investigation.  See  Atou 
and  Htdrombciiahics,  in  which  the  mathematical 
theoiy  of  *'  vortex  motion  "  is  very  fully  considered. 

DIsplaofr-  Soppose  space  to  be  nniformly  oconpiod  by 
menu  of  pointa  which  are  displaced  in  a  continuoos 
-sjstem  of  manner.  Let  I.  v,  <  be  the  rectangular  oom- 
pointa.  ponents  of  the  displacement  of  a  point  orig- 
inally situated  at  x,  s.  The  continuity  of  the  diaplace- 
-ment  requires  merely  that  the  diffiBrential  coefficients,  of 
all  orders,  of  (,  i|,  ^  with  respect  to  s,  y,  ■  (and  any  combi- 
nation of  them)  sul]  be  Jimfe.  That  being  assamed,  the 
displacement,  parallel  to  x,  of  the  point  whose  inltl^  co- 
ordinates were  x  +  ix,  y  +  ty,  m  +  im  (where  <z,  ly,  te  are 
indefinitely  smalt  quantitioe  of  the  first  order)  Is 
sarily  ezpnased  by 

d(       dt  dt 


da 


Hence  the  relative  co-ordinate  of  the  second  point  with  re- 
gard to  the  flint  is  changed  fVom  ix  to 

dt        dt  dt 

Oonstants     And  similarly  for  the  other  relative  co-ordl- 
«J^«*°-  nates.    Hence  the  strain  in  the  immediate 
223^       vidnHy  of  the  point «,  y,  a  Is  given  by 
..a         dt  dt 

dn 
di' 


ds  dy 

dx 

dx  dy 
Jtr  the  dlAiential  coeflicients  are  all  small  quantitka, 


whoM  su  uwres  and  products  two  and  two  qiay  be  neglsels^ 
i  «.,  if  tiie  strain  is  slight,  we  have  for  the  imtlo  in  whish 
the  volume  la  Increased 

^^dM^d^^dM'^' 

Hence  the  eooidltion  of  no  change  of  volume  Ooadlboa 
t.  Astval- 
.  viaafsaa- 

4r;dy^d« 

To  examine  this  case  more  closely,  let  as  suppose  that  U 
consists  of  a  pure  strain  as  in  g  93  (B),  superposed  on  a  n- 
tation  m»,mf,mt,  about  the  axes  of  x,  y,  and  «  as  In  J  77. 
Let  these  be  so  small  as  not  to  interfere  with  one  another. 
That  compound  strain  would  be 


•isiih+stfaib  \ 


nMiMi-t-  +mm  §inl+tml-¥m^ 


Cnnparing  with  the  above,  we  find 
or,  if  wa  pat «  for  the  "  elongation,"  so  that «  » 1  -f  ^ 
da  dC 

with  similar  azpresdons  for  ^  '"^^  * 
These  give 

Again  we  have 

S"*"  S  "  SCnhsH  +  Aba.  H.  Site). 

with  other  two  of  the  same  kind. 
Also  we  iMve  three  equations  of  the  form 

*^    dy  da 

^    da  dx 
d^ 


DetanstBfr 
Uonoftbs 
retadoBB. 


CoDdlttoD 
of  no  rota- 
Uon. 


dt 

dx    dy  _ 

These  ezpreastons  show,  simply,  that  when 
there  is  no  elementary  rotation  the  quantity 

tdx  +  ^y  +  4dM-d* 
is  the  complete  differential  of  a  ftinction  of  three  independ- 
ent variables.  If  we  combine  the  condition  that  then 
shall  be  no  change  of  volume  with  those  that  there  shall  bs 
no  rotation,  we  can  eliminate  t,  ^  it  and  we  arrive  « 
Laplaee'a  eqnatltn 

-      d*«+ dy«+  d^"**- 

This  shows  at  once  how  a  graphical  xepreaentatlaa  sf 
stationary  diatributions  of  temperature,  electric  potential, 
etc.,  may  be  gi%'en  by  means  of  a  strain. 

If  dS  be  an  element  of  a  surface  at  the  point  z,  y,  m,  and 
I,  m,  a  the  direction  cosines  of  its  normal,  the  rotati«Hii^ioBt 
the  normal  ia  obvionsly 

The  Integral  of  doable  of  this  over  a  finite  portion  of  iB» 
Csoeis 

or 

This,  as  seems  to  have  been  first  pointed  out  bj  Fttnta^ 
can  be  expressed  as  a  simple  integral  in  the  fbm 

/(tdx+^dy+fiia) 
extended  ronnd  the  trauudary  of  thesnriboe.  Henoe  At 
doable  integral  has  the  same  value  for  all  finite  snrftcei 
having  the  some  boundary ;  and,  as  a  eonseqoenee.  It  van- 
ishes when  taken  over  a  closed  simply-conoeeted  saiflMa. 
Hence  we  see  at  once  that  It  vanishes  for  maItiplj.eiM- 
nected  snxbcea  also.  The  proof  of  the  equal  1^  of  the 
single  and  doaUa  intflgial  has  only  to  beeatabliahed  tea 
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man  mzltoe  element.  For/wben  tbat  !■  done,  the  oommon 
botindai7  ot  meb  pftlr  of  elements  glvci  eqoel  pmtioni, 
with  t^podte  rinu,  in  the  tingle  integial. 
-  „  .  Directly  oonneoted  with  the  diepUeementi 
^S^f!^~^  of  m  groop  of  poiute,  we  hftve  the  qaeetlon, 
WIMU  the  ete&wAf  MyrwU*  </  tWart 

^  AelAaiMMtwt^^oiMta  Itwil  ettanrff  There 
anmMtTWftyiorMuweringthii;  bat  the  following,  which 
ii  bnmedietely  dedacible  from  onr  recent  inTeetigation, 
•earns  •nlBoientlT'  simple.  If  <L  m,  »  be  the  direction  coeiaee 
of  the  wmnal  to  an  element  ilS  of  a  singlr-ooaneeted  closed 
■urfbee^  tlie  nnmber  ot  points  which  pass  tiuoagh  the  ele- 
ment In  the  time  U  in  ooueqnenoe  of  the  displacement  fM, 

at  th«  point  ^  h  a  Is 

when  p  la  the  nomher  of  polota  per  unit  vidnme  at  x,  y,  s. 
But  at  ereiy  point  Inside  the  closed  snr&ee  the  densi^  is 
aUered  from  ^  to  ^  +  ^<  It  will  be  noticed  that  t,  ^,  <  now 
stand  for  the    y,  «  components  of  Telocity. 

Henoe,  If  the  uoess  of  the  nnmber  of  points  passing  Into 
the  Borftee  over  those  esavtauc  be  cqoated  to  the  Inoraaae 
vt  the  number  of  points  inclnded  In  the  oloaed  space,  which 
la  caknlated  from  the  ohasge  <d  denal^  Inslda,  we  hare 

If  we  take  for  S  an  elunentary  Tastansalar  panDeleplped, 
with  edges  1^  ^  to,  this  boeunea  at  once 

It  the  arrangement  is  incomprassible  this  beoMDas^  as 
aboT^ 

<u    ay  (u 

In  any  one  of  the  last  four  forma  the  exprcaslen  Is  called 
t  he  "  eqoation  of  coatiunltf,"  another  of  the  pnmosteroas^ 
ill-obosen  terms  which  have  been  introdaoed  with  only  too 
great  saoeess  Into  the  nwnendatore  of  onr  enbjeat, 

.  {95.  In  the  strains  which  we  have  fahli- 
ft|^7fa  erto  oooaiclaed  all  parts  of  a  figure  were  To- 
jointedsT*-  gaided  aa  eapaUe  of  changbg  thtax  form 
J^^"*^  and  Tohune ;  and  the  stnin  of  any  element, 
wheo  not  identical  with  that  of  a  proximate 
element,  was  supposed  to  differ  only  infiniteamally  from 
it.  But  there  a  another  class  of  changes  of  form,  for 
which  this  restriction  doea  not  hold.  Hie  most  im- 
portant caa&  and  the  only  one  we  can  here  oonmder,  is 
that  of  "  link-work. "  Here  each  finite  pieoe  is  treated 
as  incapable  of  change  of  form,  aiid  tlie  change  of  form  of 
Che  whcde  depends  mcve^upon  tlie  relative  modonsof  the 
parts.  We  mil  further  restrict  oniselvesl)^  the  condition 
that  the  link-woi^  is  snch  that  its  form  is  detmninate 
when  the  relatiTe  position  of  two  of  its  parts  is  assigned. 
Thns,  a  jointed  pwrallelognun  is  completely  detmnined 
in  form  if  the  angle  between  two  of  ita  sides  is  asngned. 
Instead  of  an  angle,  we  may  assign  the  length  of  a 
diagonal;  then  the  fiict  that  the  som  of  the  squares  of 
the  dia^nals  is  equal  to  tiiat  of  the  squares  of  the  sides 
determmes  the  other  diagonaL  This  gives  us  the  kine- 
LasT-tno.  ^^'^  more  complex  arrangement 

iMT-«ni^  called  "lazy-tonra."  The  most  important 
apbBatioiii  of  this  braiich  of  our  anl^ect  are  to  what  is 
«aUed  "Meehanian."  One  important  piaotieal  prob- 
lem in  that  branch  was  suggested  by  a  stationarv  steam- 
en^ne,  in  which  it  was  required  to  connect,  oy  Unk- 
work  of  some  kind,  a  point  (of  the  piston-rod),  which 
had  a  to-and-fro  motion  in  a  straight  line,  with  another 
point  (of  the  beam)  which  had  a  to-and-fro  motion  in 
Wstfs  par-  *  circular  arc  Watt's  original  solution  of 
aUeimo-  the  problem  depends  ultimately  upon  the 
tion.  0gar  approach  to  roctilinoarity  of  the  mo- 

tion of  any  point  oi  a  rod  whoee  extremities  move  in 
two  circles  in  the  same  ijlane.  Thus,  if  OP,  PQ,  QO' 
(fig.  31)  be  three  bars  jointed  together  at  P  and  Q, 
having  O  and  (Y  fixed,  and  the  wb<de  oonatrained  to 
move  m  one  plane,  it  is  eamr  to  see  that  the  cnnpleto 
{nth  of  any  point  R  of  PQ  is  a  species  of  finore  of 
eight  A  portion  .of  that  carve  on  each  side  ox  a  point 
of  infiexirai  (where  the  oarvatare  vanislus)  was  nmnd 
to  be  soffidently  staraight  &f  i«actioal  paiposBa. 


But  Uie  ligoroos  BohiUon  of  this  problem   

has  only  be«i  arrived  at  in  recent  times;  JSSt" 
and  the  beauUfiil  device  of  PeaaceUiert 


Fig.3L 

which  we  will  briefly  explain,  has  led  to  a  host  of  re- 
markable investigations  and  discoveries  in  a  field  re- 
garded till  1^^  as  perfecUy  hopeless.  A  sunple  mode 
of  arriving  at  PeanoelHer's  result  is  as  follows. 

LetPQ,  PR  (fig.  32)  be  eguaJ  links,  and  FO  a  Unk 
of  a  different  length,  all  Jointed  togetJier  at  F.  Sup- 
|>oee  O  to  be  fixed,  and  Q  and  R  ocmstrained  to  move 
m  a  fixed  stnught  line  OQR,  what  is  the  reJation  be> 
tween  00  and  ORl  We  have,  if  PS  be  pflqxmdieii- 
lar  to  QB, 

0P«-08«+SP», 

whence 

OP*  -  QP"  -  OS*  -  QS«  -  OQ .  OB. 

Thns  the  rectaof^  under  OQ  and  OR  is  oonstaiit;  so 
that,  if  R  wen  to  deaoribe  a  slvugfat  Imet  Q  wonld  de* 


Fig.  82. 

scribe  a  drde  having  O  on  its  circumference.  In  prac- 
tical appUcation,  to  keep  O,  Q,  R  in  one  line,  the  parts 
of  the  fink-work  are  doubled  symmetrioilly  abou^  that 
linSt  so  that  it  takes  the  fwm  of  a  jointed  rhombus 
PQP^  (fifr  33)  with  two  equal  links,  PO,  OP^  afe- 


FiK.83. 

tached  at  the  extiemities  of  a  diagcmaL   As  a  vwy 

curious  result  of  this  arrangonent,  if  OQ  have  its 
length  changed  by  any  very  small  amount,  the  oorre- 
sponding  change  m  length  of  OR  is  direcdy  as  OR'  <v 
inversely  as  OQ*.  Hence,  as  wilt  be  seen  later,  a  oon- 
stant  force  (towards  or  irom  O)  acting  at  (J  will  be  bal- 
anced by^  a  force  (from  or  towards  0]  acting  at  R  and 
varying  inveiBeiy  as  the  squazo  d*  OR. 

DYNAMICS. 
D^aiitionM  and  Gaitral  CotmderaixonM. 

\  96.  We  commence  with  a  few  neoenai7  DdioitioB 
definitions.    A  "phyMcal  particle"  is  a 
purely  abrtxact  conception,  embodying  to-  P**""^ 
gether  the  ideas  of  inertia  and  of  a  seometnoal  pout 
It  is,  so  to  speak,  a  mathematioal  nctioiK  onbiadng 
only  those  properUes  which  are  roquiied  fat  our  tenk- 
poraiy  purpose.    Any  mass,  howevw  laige.  can  be 
treated  as  a  particle,  provided  tfae  foroea  to  whieh  it  if 
sulfiect  an  exerted  in  lines  pasaiiig  thnngh  ita  **eaiim 
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of  inertia"  or  "centre  of  mass  "  {this  term  will  pres- 
ently be  defined),  so  as  to  be  incapable  of  setting  the 
mass  into  rotation.  This  is,  to  a  first  approxiiuation, 
tine  of  planctaiy  moUons,  but  when  we  look  more 
doeely  into  that  question,  so  aa  for  instanoe  to  take  ae- 
oount  of  the  oblate  forms  of  the  planets,  we  have  to 
deal  with  forces  which  produce  rotatory  enects,  such  aa 
'* Itreceanon "  and  "nutation." 

2  97.  The  "quantity  of  matter"  in  a 
body,  or  the  "  mass,"  is  proportional  to  the 
"volume"  and  the  "density"  coiuointly. 
The  ' '  denfflty  "  ma^  therefore  be  defined  as  the  quan- 
tity of  matter  in  unit  volume. 

If  M  be  the  maaa,  p  the  den»ty,  and  V  the  Tohuue 
of  a  homt^^eneous  body,  we  have  at  ooee 
M-Vp, 

provided  we  so  take  our  units  that  unit  of  mass  is  the 
mass  of  unit  volume  of  a  body  of  unit  dainty.  Henoe 
Uie  dimenmons  of  p  are  [ML~*]. 

As  will  be  presently  exphuned,  the  most  convenient 
nnit  mass  is  an  imperial  pound,  or  a  gramnie,  of  matter. 

J  98.  The  "quantity  of  motion,"  or  the 
"momentum,"  of  a  moving  body  is  pro- 
portjonal  to  ita  man  and  vejooitiy  oodointly. 
Ac  abeady  stated  this  is,  like  vdhraty,  a  direotea  quan- 
vector."   Its  dimenuons  are,  of  oonrse, 

Cbanitt  of      i  09.  "Change  of  qoantaty  of  motion," 
momea-     or  "ohange  of  momentum,"  is  — 
™^         to  the  mass  moving  and  tiia  o 
Telod^  oomointly. 

Change  of  velocity  is  to  be  ondentood  in  die  general 
sense  of  S  32,  Thus,  with  the  notation  of  that  section, 
if  a  veJocnty  represented  by  OA  be  changed  to  another 
ropreeented  by  OB,  the  change  of  velocity  is  repre- 
sented in  magnitude  and  direction  by  AB. 
BuiQ  of  1 100.  "  Rato  of  change  of  momentum," 
tfhuig*  of  or  "aooeleration  of  momeitfam,"  is  propor- 
tional  to  the  miss  moving  and  the  accelera- 
tion of  its  vebdfy  cotgointly.  Thus  ({  36) 
the  acceleration  of  momentum  of  a  particle  moving  in  a 
curve  is  Mii  along  the  tangent,  and  Mi;'/p  in  the  radius 
of  absolute  curvature.  The  dimenuons  of  this  quantity 
an  [MLT-'J. 

nwMa         '  "™  viva,"  or  "kinetic  en- 

ergy,"  of  a  moving  body  is  proportjonal 
to  the  mass  and  the  square  of  the  speed 
coi^ointly.    If  we  adoj}t  the  same  units  of  mass  and  ve- 
locity as  above,  there  is  particular  advantage  in  defining 
kinetic  energy  as  Aa(^the  prodnet  of  the  mass  into  the 
square  of  its  speed.   Its  dimeiUBonB  an  [MUT~']. 
Rate  of        1 102.  "  Rate  of  change  of  kinetic  en- 
e^^e      ergy,"  thus  deflned,  is  the  product  of  the 
speed  into  the  component  of^ Msoelention  of 
momentum  m  the  direction  of  motion. 
For 
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Hie  dimenaons  are  [MLTT'*]. 

SpMsiato      1103.  The  "spsoe-nte  of  change  of 

ofSaogo    kinetio  energy  "  is 

and  its  dimennons  an  r)ILT~'1,  the  same  as  tliose  of 
"foree"  (2 104). 

Wf-f^  \  104.  "  Force,"  aa  we  have  abeady  seen, 

n  any  cause  which  alters  a  body's  natural 
state  of  rest,  or  of  umfohu  motion  in  a  straight  line. 

The  three  elements  specifying  a  force,  or  the  thne 
elements  which  most  be  Itnown  before  a  clear  notion  of 
the  force  under  oonrideration  can  be  fomud,  are — its 
pUce  of  apf^oaUon,  its  duectim,  and  its  magnitode. 
Hie  pkoe  of  applioataon  may  be  a  sor&oe,  aa  mien  one 
body  presses  on  another;  or  it  may  be  throoghoot  the 
whole  mass  of  a  body,  as  in  the  case  of  the  eaith's  atr 
tnction  fix  it 


AbaolQU 

unit  am 


Brttlik 


The  "measure  of  a  force''  is  the  rate  at  whidi  il 
produces  momentum,  or  the  momentum  which  it  pro- 
duces in  unit  of  time,  which  is  the  same  as  what  we 
have  ahready  called  "rate  of  change  of  momentum." 
Aooording  to  this  method  of  measurement  the  itajulanl 
or  un&  Joree  u  tJuU  force  which,  acting  on  the  unit  ^ 
matter  dvrmg  the  unit  of  time,  generate  the  mit  o/  vt- 
lodty.  The  dimennons  of  force  are  theref(»«  [SOjT"']. 

3  105.  Hence  the  British  absolute  unit 
force  is  the  force  which,  acting  on  one 
pound  of  matter  for  one  second,  generates 
a  velocity  of  one  foot  per  second. 

[According  to  the  Hystem  followed  till 
lately  in  treatises  on  djmamics,  the  unit  of 
mass  is  g  times  the  mass  of  the  ^andud 
weight,  q  being  the  numerical  value  of  die  acceleration 
produced  (la  some  part4cular  locality)  by  the  eaith's 
attractum.  This  ddnttion,  faring  a  varying  unit  of 
mass,  is  exceedingly  inconvenient  In  rcahty,  stand- 
ards of  weight  are  meutet,  not  Jonxt.  They  an  em- 
ployed primarily  ibr  the  purpose  of  measniiiig  out  a  def^ 
nite  quioaatity  of  matter,  not  an  amount  of  matter  whidi 
shall  be  attracted  by  the  earth  with  a  given  force.  J 

}  106.  To  render  our  standard  int^eible,  aJl  that 
has  to  be  done  is  to  find  how  many  absolute  units  wiD 

Sroduco,  in  anyparticular  locality,  the  same  eff^  as 
oes  gravity.  The  way  to  do  this  is  to  measun  the 
effect  of  gravity  in  producing  acoeleraUon  on  a  bodj 
unresistea  m  any  way.  The  most  aooorate  method  u 
indirect,  means  of  the  pendulum.  The  result  of 
pendulum  experiments  made  at  Leith  Fort  by  Calais 
Kater,  is  that  the  velocity  acquired  fay  a  body  fiuling 
unresisted  for  one  second  is  at  tliat  jdaoe  32*2^7  iael 
per  seoond.  The  variation  !n  gravity  fin-  me  degwe 
of  difference  of  latitude  about  the  latitude  of  Le^  ia 
only  '0000832  ita  own  amount  The  average  value  fisr 
the  whole  of  Great  Britam  differs  but  Bttle  frnii  32'3; 
that  is,  the  attiaction  of  gravity  on  a  pound  of  matter 
in  the  country  is  32'2  times  the  fonw  which,  aotiitt  oa 
a  pound  for  a  second,  would  generate  a  TckxaU^of  one 
foot  per  second.  Thus,  spwking  very  rongnly,  the 
British  absolute  unit  of  force  is  equal  to  the  wdght  <^ 
about  half  an  ounce.  The  quantity  of  ^"2  feet  per 
second  per  seoond  is  usually  called  g.  Its  dimoiBiaa 
an  obviously  [LT~'].  And,  if  M  be  the  mass  of  a 
body,  its  wught  is  M^.  In  the  Omt^ 
me«re-&raffHne-<Sleoondqnstem  of  units,  the  S^Lm. 
absolute  unit  of  force  produees  in  (me  seo*  ''"'^ 
ond  in  a  mass  of  one  grunme  a  vekMily  of  one  centi- 
metre per  second. 

\  107.  Forces  (nnoe  they  involve  only  Kept*- 
direction  and  magnitude)  may  be  repro-  nntadoa 
sented,  as  velocities  are,  by  vecUnn,  that  °f 
is,  by  straight  lines  drawn  in  their  directions,  and  of 
lengths  proportional  to  thdr  magnitudes  respectivdy. 

Also  the  laws  of  composition  and  resolution  of  any 
number  of  forces  acting  at  the  same  point  are,  aa  we 
shall  presaitly  show  ({  117),  the  same  aa  those  whidi 
«e  have  abeady  proved  to  bold  fiv  velocitiea;  so  that, 
with  the  snbstitntum  of  fime  fivve^ty,  9  30  is  still  traa 

J  108.  The  "component"  of  a  force  in  ODrnwy 
any  direction  is  therefore  found  by  multi-  iwiiuor 
plying  the  magnitude  of  the  force  bf  the 
ooune  of  the  angle  between  the  direetsoos  of  the  ions 
and  the  component    The  rranaining  component  b 
this  case  is  perpendicular  to  the  other. 

It  is  very  generally  convenient  to  resolve  forces  inte 
components  parallel  to  three  lines  at  right  angles  to 
each  other,  each  such  resolution  being  eneeted  mul- 
tiplying by  the  oonne  of  the  an^e  amcenied. 

IHie  ma^tode  of  the  reeoltant  of  two  of  ihnc 
forces  in  dnectaons  at  right  angles  to  each  oCbtt  is  (bs 
square  root  of  the  sum  of  tbor  atnians. 

{  109.  The  "centre  of  inertia  or  bum" 
of  any  system  of  material  partideswhatenv 
(wh^er  rigidly  connected  with  one  an- 
oUier,  or  ocmnected  in  ^y  way,  or  quite  delac&sd) 
is  a  prairie  whose  distance  mm  any  pfauM  k  equal  to^ 
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mm  of  the  producu  of  euh  muB  into  its  distance  from 
the  same  plane,  divided     the  Bum  of  the  masses. 

The  distance  from  the  plane  yx  of  the  centre  of  in- 
CTtia  of  nuasea  m,,  etc,  whose  distanoes  from  the 
fdane  are  xi,     etc.,  is  therefore 

*    l(iO  • 

and  rimilaxly  for  tiie  other  oo-ordinatea. 
Henoe  Iti  dlatanoa  frcMn'tbe  plane 
<  —  A«  +     + »«— a  —  0 
.    _     _     _   ■  .        l{»(Xx+n»  +  >«-a)} 
*•  +     +   ^  

at  stated  abors.  And  iti  Tdouity  peipendiouliMr  to  that 
plane  is 


3m 


from  whicli,  by  multiplying  bj  3«,  anA  noting  that  l  ia 
tb«  distanoe  or  «,  a  Rom  I  —0,  w«  sse  that  the  sam  of 
the  momenta  of  the  parts  of  the  system  in  aiur  direction 
is  equal  to  the  momentnm  In  that  dlnotion  of  the  whole 
BUHi  eoUeeted  at  the  eentte  of  masa, 

The  prohlem  of  fincUng  the  oentn  of  inertia  of  any 
given  distribotion  of  matter  ia  a  qneetion  of  mere 
mathematica.  We  must  confine  onrselves  to  a  few  ex- 
amples only.  And,  first,  we  may  note  that  when  a 
hoaj  is  symmetric^  about  a  plane  the  centre  of  inertia 
most  obviously  lie  in  that  pliuie.  Thus,  as  an  ellipsoid 
and  a  rectangular  parallelepiped  have  each  three  planes 
of  ir^meiiy,  their  centres  oi  inertia  lie  at  theor  centres 
of  figure,  where  these  planes  meeL  Again,  it  is  ob- 
vious tht^  if  a  body  can  be  divided  into  j»arts  the  oen- 
bea  of  inertia  of  which  lie  on  a  straight  hnejthe  oentoe 
of  inertia  of  the  whole  is  in  that  lineu  Thus,  as  a 
triangular  plate  may  be  divided  into  sizipe  panulel  to 
one  Bide,  every  one  of  which  has  ita  centre  of  inertia 
at  ita  middle  point,  the  oenlre  of  inertia  of  such  a  plate 
is  the  point  of  intersection  of  the  bteectm  of  the  sides. 
Its  distanoe  from  any  one  nde,  treated  as  base,  is  there- 
fore one-third  of  the  hdight  -A^ain,  if  a  triangular 
pyramid  (or  tetrahedron)  be  divided  into  tiiangnlar 
iuces  by  planes  parallel  to  one  faoe  treated  as  base,  the 
centres  of  inertia  of  all  the  slices  He  in  a  stnu^ht  line. 
Henoe  the  distanoe  of  the  centre  of  inertia  from  the 
base  is  one-fourth  of  the  h^^hL  If  the  base  be  of 
any  other  form,  it  ma^  be  divided  into  triangles,  and 
thus  the  wlwle  pyramid  (or  owe)  mto  tetrahedra,  for 
each  of  which  the  same  pronertjr  holds.  Hence  the 
centre  of  inertia  of  a  pyramid  divides  the  line  j(»ning 
the  vertex  to  tJie  centre  of  inertia  of  tiie  base  in  the 
ratk)  8:1.  AH  this  is  on  the  snppomtion  that  the  scdids 
treated  of  axe  (tf  uniform  density.  When  wo  deal 
other  iritii  mom  oomi^  fwms  w  with  hetaogsneoas 
bodies,  we  most  in  gonenl  have  reoouna  to  inteiratimL 

For  a  eontioaoos  body  we  mnsi  take  an  element  of  man, 
my  ptxifia,  at  the  point  •  Instead  of  the  mass  »  in  onr 
ijn^nal  fozmola.  Thesoms  then  beoome  integrals,  and  we 
ham  three  express  ions  of  the  form 

Here  p  represents  the  density  at  «,  y,  « ;  and  the  Integra- 
tion extends  through  the  whole  volnme  of  the  body. 

Thna,  for  a  homogeneoos  Itmitplur*  of  radius  a  we  haT«, 
tdlBg  the  base  aa  the  plane  of  pi, 

jf r(a«-sr*)«to  ^ 

*  T* 

The  samOTalae  woald  be  obtained 'for  any  semlelllpsoid, 
whatever  ba  the  diapietral  section,  provided  •  be  the  height 
naasBied  parpendlcolar  to  the  base;  and,  in  general,  Hcom 
the  portion  «r  the  centre  of  inertia  of  any  body  we 
may  at  once  find  tliat  of  the  same  body  homc^neoosly 
strained. 

Becorring  to  the  hemisphere^  suppose  Itsdenii^  to  beat 
•vesy  point  proportional  to  the  dWanwe  from  Oe  ewtn. 
Tben  we  hsva^  mnltting  oommtm  eonstant  Utoton  ef  na- 
stw  and  denominator. 


ri/ x*  +  r'dr 


2s 


A  uniform  hamivheiieal  shell  gives 

by  the  well-kiunrn  resalt  dne  to  Arehimedes.  From  thl^ 
by  taking  euMsntiie  hmnla^erleal  elements,  we  m^  ro- 

Jirodnce  uie  preceding  result  fi»r  a  solid  henUstdieEe  In  the 
brm 


Here  the  flist  tketor  nnder  each  lotegral  dgn  Is  the  votsme 
of  the  hemispherical  element  of  tadlns  s,  ud  the  second  Is 
proportional  to  its  densi^. 

irthedensi^ofathlnnnifoTmapherical  shell  be  every- 
where proportional  to  the  Inverse  cube  of  the  distanoe  from 
an  Intttnal  point,  that  point  is  the  oentre  of  inertia.  For, 
if  a  double  cone  of  small  angle  be  drawn,  having  that  point 
as  vertex,  the  volumes  (tf  the  portions  of  the  slwllwhwh  it 
oats  out  an  as  the  squarea  of  their  distanoes  from  the  ver- 
tex. Hence  thdr  masiBS  are  inversely  as  their  dlstaaees 
from  tiie  vertex,  which  Is  thna  their  centre  of  Inertlik  ^e 
whole  shell  'may  be  divided  into  pairs  of  elementa  tat  each 
of  which  tills  is  true. 

The  rsKler  nuv  easily  prove  that,  if  the  densitrof  a  solid 
sphere  be  inversely  as  the  fiftii  power  ttf  Uie  distanoe  torn 
an  external  point,  the  "electric  image"  of  that  point  Is  the 
centre  of  inertia. 

It  may  1m  proved  In  the  last  two  examples  that  this  ptdnt 
is  not  merely  the  oenfae  of  inertia  of  such  diBtribatitms  of 
matter,  bat  that  it  is  also  a  true  **  centre  of  gravity  "  in  tiie 
sense  that  the  whole  atttaets,  and  is  attracted  by,  any 
other  body  whatever,  as  if  its  wlwie  mass  were  eimeen- 
trated  In  ttiis  point 

\  110.  By  introdudng  in  the  definition  of  Moaent  of 
moment  of  yelodty  (9  46]  the  TTIWR  of  the  momen- 
moving  particle  as  a  factOT,  we  have  an  im- 
portent  element  of  dynamical  sdence,  the  "moment 
of  momentum."  The  laws  of  composition  and  resolu- 
tion are  the  same  as  those  already  explained.  Its 
dimensions  are  [MI/r~']. 

j  Ul- A  force  is  said  to  "do  work"  if  it  „^ 
moves  the  bod^  to  whiofa  it  is  applied ;  and 
the  work  done  is  measured  by.  the  resistanoe  ovaroome, 
and  the  spaoe  through  which  it  is  overcome,  0(»dointly. 
The  dimentdons  of  work  are  therefore  [MLT  .L]  or 
[MI/r~*J,  the  same  as  those  of  kinetic  energy. 

Thus,  m  lifrinig  ooals  from  a  pit,  the  amount  of  wo^ 
done  is  proportional  to  the  weight  of  the  coals  lifted ; 
that  is,  to  the  force  overcome  in  raiong  them;  and  also 
to  tiie  neight  through  which  they  are  nused.  The  unit 
for  the  measurement  of  work,  adopted  in  practice  bj 
British  engineers,  is  that  required  to  overoome  tho 
w^ht  of  a  pound  through  the  height  of  a  foot)  and  is 
called  a  "foot-pound." 

In  pnrdjy  smentifio  measnremoits,  the  nnit  of  work 
is  not  the  foot-pound,  but  the  absolute  unit  f<m3e  (1 105) 
acting  throng h  unit  of  length. 

If  the  weight  be  raised  obliquely,  sa,  for  instance, 
along  a  smooth  inclined  plane,  the  distance  through 
which  the  force  has  to  be  overcome  is  increased  in  the 
ratio  of  the  length  to  the  height  of  the  plane;  but  the 
force  to  be  overoome  is  not  the  whole  weight,  but  only 
the  resolved  part  of  the  weight  puallel  to  the  plane ; 
and  this  is  less  than  the  weight  in  the  ratio  of  the 
hdght  of  the  plane  to  its  length.  By  multiplying  thus6 
two  expreamons  together,  we  find,  as  we  might  expect, 
that  the  amount  of  work  required  is  unchanged  by  the 
substitution  of  the  oblique  for  the  vertical  path. 

OenetaUy,  If  she  an  are  of  the  pathof  apartid^  S  the 
tangential  cempcmant  of  the  applied  finee^  die  ynstk.  dene 
en  the  paitlele  Detween  any  two  ptdnts  ef  ita  pafli  is 

ySd*. 

talnn  between  limits  cormpnndlng  to  the  initial  and  flaal 
poaltiona. 
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Beferred  to  rectangnlmr  co-ordinates,  it  ia  usy  to  see,  hf 
the  law  vi  ranlntioD  of  forces,  g  117,  that  tbii  faeoomes 


wlwre  X  b  the  oomponeat  fbrce  parallel  totheaxli  of  s. 

{  112.  Thufl  it  appeus  that,  for  aiiy  force,  the  work 
done  dunng  an  mdefinitely  small  displacement  of  the 
point  of  application  is  the  prodoct  of  the  resolved  part 
of  force  in  the  direction  of  the  diiqilaoemeni  uto 
the  diq^oement 

From  this  it  foUom  that,  if  the  motion  of  a  bod^  be 
■hrays  peipHuiicular  to  the  direction  in  which  a  force 
aetB  on  it,  die  force  does  no  work.  Thus  the  mutual 
normal  preesuro  between  a  fixed  and  a  moving  bod^, 
the  tension  of  the  cord  to  which  a  pendulum  bob  is 
■tbwdied,  the  attraction  of  the  bud  on  a  ^danet  if  the 
planet  deaoribe  a  circle  with  the  sun  in  the  centre,  are 
aU  cases  in  which  no  worlp  is  done  by  the  f(»oe. 

In  tact,  the  geometrical  condition  that  the  resultant  of 
XfYjZ  shall  be  perpendicolar  tod*i» 


and  this  makM  the  above  exprenloa  for  the  woilc  vaoWL 

'Tnaaior-  2  113.  WoA  done  on  a  body  by  a  force 
nwUonof  ia  alwiqn  shown  by  a  oorreeponoing  increase 
work.  Qf  Jtinetio  enenj,  if  no  other  finoes  act  on 
the  body  whidi  can  do  wore  or  have  wnk  done  against 
them.  If  woric  be  done  agunst  any  forces,  the  in- 
crease of  kinetic  energv  is  leas  than  m  the  former  case 
by  the  amount  of  won:  so  don&  In  virtoie  of  this, 
however,  the  body  poseeaHS  an  equivalent  in  the  form 
of  "  potential  energy,'  if  its  phyucaloondi- 
Ji^^     tions  are  such  that  these  forces  will  act 


equally,  and  in  the  same  directions,  when 
L  of  the  system  is  reversed.   Thus  there  mav 
be  no  diange  of  kinetic  energy  produced,  and  the  work 


done  may  be  wholly  stored  up  as  potenUid  energy. 

Thus  a  weight  requires  woric  to  raise  it  to  a  height, 
a  spring  requires  wcnrk  to  bend  it,  air  requires  work  to 
oompress  i^  etc,  but  m  rused  weight,  a  bent  spring, 
oompreasod  air,  etc.,  are  tCores  of  ene^  which  can  be 
made  use  of  at  pleasure. 

As  an  illuatiation  of  the  calculation  of 
S^S*  ^0      foflowing  question. 

Suppose  one  end  of  an  elastic  stnng  to  be 
attached  to  a  mass  resting  on  the  ground,  whatamount 
of  work  must  be  done,  in  raiang  the  other  end  verti- 
cally, before  the  mass  is  lifled? 

If  X  be  at  any  instant  the  length  of  the  string,  I  its 
wigiual  length,  its  tension  is 

Hence  the  value  of  x,  when  the  mass  is  just  Ufied,  ia 

where  W  is  the  weight  of  the  mass. 

The  whole  work  done  ia  the  sum  of  aU  the  dement- 
ary  instalments  of  the  form 

Tlieeemust  be  summed  up  from  x—Itox-»,  so  that 
the  result  required  is 

It  is  to  be  observed  that  this  quantity  becomes  less  in 
proportion  as  £  is  grestor,  t,  &,  the  less  extenriMe  is 
thosbing. 

An  iaterosting  variation  of  the  question  consists  in  sap- 
posing  the  upper  end  of  the  string  to  be  attached  to  the  rim 
•f  a  wheel,  rough  enongh  to  prevent  slipping.  Here  the 
vaTiotu  portions  of  the  string  are  wound  on  in  a  more  and 
Bora  stretched  state  as  the  operatim  pvoceeds. 

At  any  stage  of  the  operation  let  x  be  tihe  anstntclwd 


length  of  the  part  already  wound  on  the  whesL  Tha  ' 
don  of  tbe'ftee  part  Is  then 

Daring  th«  next  elKnentary  step  of  Um  piooMa 
dt  Is  wound  on.  Bnt  its  stretched  length  u 

Idx 

l-m' 

HonsB  the  element  of  work  ia 

Thla  must  be  integrated  between  the  Umiti  0  and  W  sf 

*  * 
EI 

orfhunl-s^ftol-s-g^^-^;  and  the  resalt  is 

'(w+Eiog^w): 

which,  when  E  is  very  great  compared  with  W,  gives  the 
previooB  result. 

Farther  Comments  on  the  Fvnt  7ln>  Lam  qfjktion. 

{  1 14.  We  are  now  prepared  to  oonaider,  pi,— ie«l 
more  closely  than  we  ooold  at  starting,  the  ixuam» 
bearing  of  tlie  various  clauses  of  each  of  ^^"^ 
Newton's  Laws.   Thus,  from  the  first  law 
we  may  draw  the  following  immediate  conseqaenees. 

The  times  during  which  any  partacnlar  body,  not  ona- 
pelled  by  force  to  alter  the  speed  of  its  motion,  passes 
through  equal  distanoes  an  equal  And,  afain,  eveiy 
other  Dody  in  the  nniveise,  not  compelleid  foroe  to 
alter  the  speed  of  its  motion,  moves  over  equal  distanoea 
in  snoceflsive  intervals,  during  which  the  paiticalar 
chosen  body  moves  over  equal  distanoes.  Tne  eartlL 
in  its  TOUtion  about  its  azis^  presents  us  with  m  case  of 
motioii  in  which  the  eondibon  of  not  being  ocHupdled 
by  foroe  to  alter  its  speed  is  more  neariy  ralfined  tbu 
in  any  other  whie^  we  can  easily  or  accurately  obeon. 
Hence  the  numerical  measurement  of  time  practially 
rests  on  defining  "equal  intervals  of  time  as  tima 
during  which  the  earth  tuma  through  equal  anaiet. 

1 115.  It  has  been  objected  to  this  statement  that  we 
begin  by  defining  uniform  motion  by  the  description  of 
ec^ual  spaces  in  equal  times,  and  then  employ  this  def- 
imtion  as  a  mode  of  measuring  equal  times.  Hie 
jection,  however,  is  not  valid ;  for,  if  we  agree  to  meu- 
ure  equal  intervals  by  the  undisturbed  motion  of  tnj 
one  ph^oal  mus,  we  find  ihat  in  the  snooesBve  intir 
vals  so  determined  aU  other  ahsdutdy  fiee  phy^ 
masses  describe  snooesnve  equal  spaces. 

3  1 16.  Again,  from  the  second  law  we  see 
that,  if  we  multiply  the  change  of  veloci^,  ^^r^ 
geometrically  determined,  by  the  mass  of 
the  body,  we  have  the  change  of  motion  (2  99)  referred 
to  in  the  law  as  the  measure  of  the  force  whidi  {ffo- 
duces  iL    In  the  statement  of  the  second  law  there  ii 
nothing  sud  about  the  actual  motion  of  the  body  befim 
it  was  acted  on  by  the  force ;  the  same  force  will  prodoee 
precisely  the  same  change  of  motion  in  a  body  whether 
the  body  be  at  rest  or  in  motion  with  any  velodty  what- 
ever.  Again,  nothing  is  sud  ss  to  the  body  being  under 
Uie  action  of  one  force  onfy ;  so  that  we  may  k)giesllj 
put  part  of  the  second  Uw  m  the  lowing  (appanaotvl 
amplified  form : — 

Whenaay/orce$u^iatei)eraaonahoefy,thai,tBheAer 
theb^>afyUor^maByat1^ormovmffmtkanyvelolA| 
and  in  am/ diraaionj  each  ![oroe  produca  inthehodfiait 
exact  change  of  motion  wmeh  it  tootUd  have  produoed^ 
ii  had  actetl  gmgly  on  the  body  originalh  at  rat 

i\n.  Since  now  forces  are  measured  by  oompo- 
the  changes  of  motion  they  produce,  and  ^oii«r 
their  directions  assigned  by  tne  directions 
in  which  these  changes  are  produced,  and  WMe  the 
oban^  of  motim  of  one  and  the  ssme  body  are  in  the 
direotHns  of  and  proponiaDal  to  the  clianges  of  vdodlj] 
a  nngle  ftnee,  measoxed      the  resultant  dianga  of 
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Telocity,  and  in  its  direction,  vill  be  the  equivalent  of 
any  number     simultaneously  acting  forces.  Henoe 

The  resultant  of  any  number  o/foroet  [awUed  at  one 
jpoau)  it  to  be  found  hy  ilie»ame  geometrical  procaa  at 
the  retuUant  or  any  num&cr  of  ttmuUaneout  vdodtiet. 

From  tIliB  uiUowb  at  oooo  (i  30)  the  coDstniotion  of 
the  "puallelogram  of  forces  for  finding  the  resultant 
of  two  foFoee  acting  at  the  same  point,  and  the  poly- 
gon of  forces"  for  the  resultant  of  any  number  of 
forces  acting  at  a  point  And,  so  &r  as  a  single  par- 
ticle is  concerned,  we  have  at  onoe  the  whole  sntgect 
of  Statics. 

lUiaan<a  9118.  The  second  law  girefl  US  the  means 
SUM  and  of  measuring  force,  and  also  of  measoriag 
^  the  mass  of  a  body. 

For,  if  we  consider  the  actions  of  Taiious  forces 
upon  the  same  boily  for  equal  tim^we  evidently  have 
changes  of  velority  nrodoced  which  are  nropordonal 
to  the  fiffces.  The  changes  of  vdocity,  tnen^  give  us 
in  this  case  the  means  of  comparing  the  magmtudes  of 
different  forcea.  Thus  the  speeds  acquired  in  one 
•ectmd  bv  the  same  mass  (iaUing  ireely)  at  different 
parts  of  the  earth's  surface  give  us  the  rdatiToamowita 
of  the  earth's  attraction  at  these  places. 

A^n,  if  equal  fones  be  exerted  on  different  bodies, 
the  changes  of  velocity  produced  in  equal  times  must 
bo  imxr^y  as  the  masses  of  the  various  bodies.  This 
is  approximately  the  case,  for  instance,  with  txum  of 
various  lengths  drawn  by  the  same  locomotive. 
GnritT  -^jS^?*  ^  we  find  a  case  in  which  differ- 
^*  tat  SiD^fls,  each  acted  on  1^  a  force,  acquire 
in  the  same  time  the  same  changes  of  velocity^  the 
forces  most  he  proportional  to  the  masses  of  the 
bodies  This,  when  the  redstanoe  of  the  wr  is  re- 
moved, b  the  case  of  &lling  bodies ;  and  from  it  we 
ooochule  that  the  vxight  a  body  in  any  given  local- 
i^y  or  the  force  wiith  which  the  earth  aMractt  it,  u  pro- 
portional to  lit  mast.  This  is  no  mere  truism,  but  an 
anportaut  part  of  the  grand  Law  of  Gravitation. 
Oravitv  is  not,  Uke  magnetism  for  instance,  a  force 
depending  on  the  quality  as  well  as  on  the  quantity  of 
matter  m  %  panicle. 

{  119.  It  appean,  lastly,  from  this  law 
that  every  theorem  of  kinematics  vmaedued 
widL  acoeleratiffli  has  its  oonoterpart  in 
kinetics.  Thus,  for  instanoe  (8  36)i  we  tee 
that  die  force  under  which  a  particle  de- 
■oribes  apy  curve  m^  be  resolved  into  two  components, 
one  in  the  tangent  to  the  curve,  the  other  tomanlt  the 
eentm  of  enrvatnre, — their  magnitudes  being  the  rate 
of  chan^  of  momentum  in  the  direction  ot  motion, 
and  the  product  of  the  momentum  into  the  an^lar 
velocity  about  the  centre  of  ourvature,  respectively. 
In  the  ease  of  uniform  motion,  the  first  of  these  van- 
ishes, or  the  whole  force  is  perpendicular  to  the  direc- 
tion of  motion.  When  there  is  no  force  perpendicular 
to  the  direction  of  motion,  there  is  no  curvature,  or  the 
IMath  is  a  strught  Una 

Heneer  tf  we  reaolw  the  forces  acting  on  a  partlel«  of 
nuM  m,  whoaa  eo-ordinates  are  z,  y,  Into  three  rectaaan- 
lar  oompononti  X,  Y,  Z,  we  have  the  equations  nlginuly 
given  by  Uaolaurtn,  vta.,- 


Tmosla- 
tloD  (tam 
UiMinatloi 
Intokluet- 
lek 


V, 


In  several  of  the  ozamples  wblch  fullow,  these  equations 
will  be  admewhat  slmplined  by  anaming  uaity  m  the  man 
of  the  moving  partieie.  When  this  cannot  be  done,  it  la 
.sunetimea  convenient  to  aasnme  X,  T,  Z  as  the  oompcaieut 
foroM  on  writ  mtm,  and  the  prerloas  eqnatlou  beeomo 

from  which  m  mmy  of  coarse  be  omitted. 

[Some  conl^ulon  la  often  introduced  by  the  divlslcm  of 
farcee  into  "acceleratlitft"  and  "  moving"  forces ;  and  tt  la 
even  Itated  ocoiBioDally  that  the  former  are  of  ons,  and  the 
lattw  of /oar,  linear  dimensionB.  Tlie  1^  ia,  howevex»  that 
aa  eaoation  sach  as 

d»»  _ 


may  be  interpreted  either  as  dynamical  or  as  merely  kine- 
matical.  If  kinematiual,  the  meapiags  of  the  terms  are 
obviona;  if  dynamical,  the  nnlt  of  mass  most  be  under- 
stood  aa  a  bctor  on  the  left-band  side,  and  iu  that  case  X 
is  the  XH»mponent,  per  nntt  of  mass,  of  the  whole  force 
exerted  on  the  moving  bod^.] 

If  there  .be  no  acceleration,  we  have  of  course  eqQilib- 
rinm  among  the  forces  Hence  the  eqaati<His  of  mouon  of 
a  partieie  are  changed  intothflieof  equUlbrinm  bypattinc 

-^-O.etc 

{ 120.  We  have  now  all  that  is  neces-  j-^^j. 
sarv  for  the  dynamics  of  a  single  particle, 
witn  exception  of  the  experimental  laws  of 
friction.  Theee^  very  nearly  as  diey  were  estaUished  \iy 
Coulomb,  we  will  now  give. 

To  produce  sliding  of  one  flat-faced  solid  on  another 
requires  a  tangential  force  which  is  directly  propor- 
tional to  the  mnrmal  pressure  between  the  somoeB,  and 
whose  actual  magnitude  is  found  from  this  pressnie  by 
means  of  a  foctor  osUed  Uie  "ooeffident  of  statieu 
friction."  This  cotiffiraent  depends  upon  the  nature 
of  the  solids,  the  roughness  or  smoothness  of  Uia 
surfaces  in  contact,  and  the  amount  of  tallow,  oQ,  etc, 
with  which  they  have  been  smeared.  It  also  depends 
upon  the  time  during  which  they  have  been  left  in  con- 
tact It  is  only  in  extreme  cases  dependent  on  the 
area  of  Uie  suiiaces  in  contact 

{ 121.  When  the  forces  applied  are  insufficient  to 
produce  sliding,  the  whole  amount  of  fnotion  is  not 
called  into  pli^ ;  it  is  oalled  out  to  an  amount  just 
sufficient  to  btuance  the  other  forces.   Thus  there  an 
two  quite  distinct  problems  connected  with  the  statica 
of  friction  :«the  first  to  determine  the  amount  of 
friction  called  ipto  play  under  given  inrcamstaiioea; 
the  second  to  find  me  limiting  circumstances  under 
which,  with  friction,  equilibrium  is  poemble.  When 
motion  is  produced,  there  is  s^  friction  _ 
(now  called  "kinetic").    It  follows  the 
same  laws  as  does  statical  frictiouj  only 
tii^  the  cocffiraent,  which  is  approximately  independ- 
ent of  the  viskwityi  is  usually  conrnderaUy  mm  than  the 
statical  ooeffident 

Statict  of  a  I^rtide. 

{122.  By  S  117,  forces  acting  at  the  same  Eqnnn>- 
point,  or  on  the  same  materiafpartiole,  are  ^^R^* 
to  he  eomnomided  bf  the  same  laws  as  p*"*"***  ^ 
vdodties.  llierefore  tne  sum  of  their  resolved  parts  u 
any  direction  must  vanish  if  there  is  equiUbrium ;  whence 
tihe  necessaiy  and  sufficient  conditions  are  found  by  re- 
solving in  three  directions  at  right  angles  to  one  another. 

They  follow  also  directly  from  Newton's  statement 
with  rcgaid  to  work,  if  wo  suppose  the  particle  to  have 
any  velocity,  constant  in  direction  and  magnitude  (and 
b^  3  6  this  19  the  only  general  supposition  we  can  make, 
sinoe  absolute  rest  has  for  us  no  meaning).  For  the 
work  done  in  any  time  is  the  product  of  the  displace- 
ment during  that  time  into  the  algebruc  sum  of  the 
effective  components  of  the  applied  foroes,  and  there 
is  no  cluinge  of  kinetic  cncray.  Hence  this  sum  must' 
vanish  for  mry  direction.  Iractically,  as  any  displace- 
ment may  be  resolved  into  three,  in  uiy  three  direfr- 
tions  not  coplanar,  the  vanishing  of  the  work  for  any 
one  such  set  of  three  suffices  for  the  criterion.  But,  m 
general,  it  is  convenient  to  assume  them  in  directions 
at  right  aoKles  to  each  other. 

Hence,  for  the  equilibrium  of  a  material  particle,  it 
ta  netxuary,  and  ti^ident,  that  the  (algebraic)  sums  of 
the  appli&i  forces,  resolved  in  any  one  set  of  three 
rectangular  directions,  should  vanish. 

This  statement  gives  at  once  the  resnlt  that,  If  Xi,  T^, 
Zi,  Xi,  Yt,  Z,,  etc.,  be  the  components  (parallel  to  the 
three  axes)  of  the  foroes  Fi,  Pa.  etc,  acting  on  the  particle, 
we  must  uve 

a(X)-Oi  x(Y)-Oi  a(Z)-ft 
When  these  conditions  are  not  satisfied,  there  isa  issbIIk 
ant  foree  P.  with  direction  cosines       r,  aneh  that 
P)i-l(X),  P»-l(Y),  P^-a(Z). 
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Am«jiuiLn.  4  123.  By  far  the  most  extenjUTe  aenea  of 
examples  or  the  compoalion  of  forces  acting 
en  a  ungle  particle  is  funiishea  hy  the  theory  of  "  at- 
traction' where  each  particle  of  the  attnuung  mass 
exerts  upon  the  attracted  partide  a  fim»  in  the  direo- 
tion  of  the  line  joining  them,  and  of  sugutude  de- 
pending on  thdr  maaaes  and  thisir  mimial  dirtanoe  onjy. 

See  POTXNTIAL. 

Examiaw  ^  When  there  are  bat  three  foroes 
efp*raci«  acting  on  t^e  particle,  their  directions  to 
S^^**"  give  equilibrium  must  obviously  be  in  one 
pluie.  For,  if  the  third  were  not  in  the 
plane  of  the  other  tvo,  it  would  have  an  uncompen- 
sated component  perpendicular  to  that  plane.  Hence 
this  case  is  always  at  once  reducible  to  the  triaiwle  or 
die  parallelogram  of  foroes ;  and  the  magnitudes  of 
Mch  of  the  three  forces  are  respectively  proportimal  to 
the  ones  of  the  between  the  weeuons  of  the 

other  twa 

Thus,  when  a  pell^  is  sappoited  by.  two  strings,  as  in 
fig.  34,  we  may  proceed  as  follows  to  determine  thor 
tonsLons.  Let  Pl)e  the  pelld^  of 
weight  W,  and  let  AP,  BP  be 
the  strings  attached  to  points  A 
and  B  respectively.  Let  tlieir 
tensions  be  T  and  T'.  The  re- 
mark above  shows  that  the 
strings  must  hang  in  a  vertical 
plane,  ainoe  the  force  W  acta  in 
a  vertical  line.  Since  A,  B,  and 
the  length  of  the  strings  are 
given,  the  figure  is  perfect^  def- 
inite. Bnw  Pr  Tertioally  up- 
wards, and  nuke  its  length  rep- 
resent! on  any  assumed  scale, 
the  value  of  W.  Draw  yflparal- 
lel  to  AP,  and  let  it  meet  BP  in  fl.  Then  fiy  represents 
T,  and  P^  represents  T',  in  direction  and  also  in  magni- 
tude, on  the  BoiDO  scale  in  which  yP  represents  W.  This 
ease  leads  to  nothing  but  the  determination  of  the  ten- 
sions, since  the  form  of  the  figure  is  definite. 

Next,  let  one  of  the  tensions  be  given  in  magnitude. 
To  effect  this,  we  may  suppose  the  end  of  PB  not  to  be 
fiwtened  at  B,  but  to  pass  over  a  smooth  puU^  and 
support  a  weight  Q.  Let  fig.  35 
rqimaent  the  state  of  equiUb- 
rium,  and  let  the  same  oonstroo- 
iion  as  before  be  made.  Then  we 
most  have  yV  .F^  :  :Vf  :  Q; 
or,  writing  it  in  terms  of  anglo^  A< 


Fig.  34. 


Fig.  36. 


slnAPB:slnAIV::  W:Q. 

A  and  B  and  the  direction  of  >P 
being  g^ven,  this  datum  suffices 
for  the  drawing  of  the  figure; 
LA,  for  the  calculation  oT  the 
angles.  A  little  oonaderation 
will  show  that,  however  small  Q 
be,  provided  the  string  support- 
•  ing  it  be  long  enough,  there  is 
alvuB  tme  d^Ue  piwition  of 
equiubrium.  The  actual  calcu- 
lations in  such  a  case  as  this  are 
troublesome.  It  was  chosen 
mainljr  on  that  account  so  as  to 
show,  in  a  simple  case,  how  pure 
geometrical  processes  may  ooca- 
Bionally  save  the  necessity  of  a 
tedious  trigonometrical  investi- 
gation. But  a  still  simpler  meth-  Fig.  38. 
od  will  be  afterwards  expUuned. 
vis.,,  that  for  a  pootion  of  stable  equUloium,  the  po- 
tentisl  energy  must  be  a  minimum.  Now,  to  apply 
this  to  our  example,  we  see  that  any  downward  dis- 
plaoement  of  Q  produces  an  upward  motion  'of  P.  But 
when  AP  is  neariy  vertical  the  vertical  displacement  of 
P  is  indefinitely  smaller  than  that  of  Q,  so  that  Q  must 
fodown.  Ontheotherhandif APBben«^astnught 


Fig.  87. 


line,  a  disptaoement  of  P  prodnoes  an  ind^nttely  buQ- 
er  displacement  of  Q.   Hence  P  must  go  down.  And 
these  results  are  in  chaiaoter  independent  of  the 
tive  magnitudes  of  P  and  Q,  {wonded  both  be  finite. 

Finalqr,  let  both  tenoons  be  eonstanL  Here  wi 
most  imiagine  pulleys  both  at  A  snd  at  B  (fig.  36),  whh 
woghta  Rand  Q  attadied  to  the  ends <tt  tlie  mm. 
But  now  we  see  that  we  must  have  the  Kmiring  eonfr 
tion 

E+Q>W . 

This  is  merely  the  gennatriaal  condition  that 

W+Sy>Pv. 

Here  the  magnitudes  of  all  three  aides  of  PA*  an  ^ivat. 
Hence  its  angles  are  given,  and  the  ads  pontioB  of 
equilibrium  is  at  oooe  mmd.* 

{  125.  NowtakeUieoaseofaptrticle rest-  i>utid*« 
ing  on  a  surfiuse.  As  we  are  concerned  only  fixed  •a^ 
with  the  portion  of  the  surface  immediately 
oontiguous  to  the  position  of  the  particle,  we  may  sob- 
stitute  for  it  its  tangent  plane  at  tliat  point  (except,  of 
course,  at  singular  points,  where  there  Wy  be  an  in- 
finite number  of  tangent  planes ;  but  such  oases  we  d« 
not  connder).  Hence  the  problem  reduces  itadf  in  aO 
cases  to  that  of  a  partide  resting  on  an  indined  plane. 

If  the  plane  be  smooth,  the  putide  cannot  ranus 
in  eouilibnum  unless  some  force  is  present  to  prevent 
its  sliding  down.  Let  us  suppose  it  to  be  mppOTted  \rj 
a  fiffce,  F,  acting  upwards  sirag  Uie  plane  (fig.  37). 

Then  we  nave  three  foroes 
at  work: — the  wdjdit  F 
acting  vertically  down- 
wards ;  the  supputtng 
pressure  of  the  plane  R, 
which  necessarily  acts  pa- 
pcndiculariv  to  the  sm^ 
face;  and  toe  tiiiid  fbne, 
jnst  mentioned,  whidi  we 
see  previous  oraddsr 
ations  must  be  in  the  plane  of  (Jie  other  two,  and  mart 
therefore  lie  along  the  tine  of  greatest  slope  of  the 
plane.  We  might  oonstrnct  a  tmni^e  of  finoes  ss  ii 
the  previous  examptesj  but  we  vriU  now  vary  the  pro- 
cess,  and  resolve  the  forces  in  two  directions  at  nght 
angles  to  one  another  in  their  oommon  (vertical)  fwoa 
Let «  be  the  angle  of  indination  of  the  plane  to  the 
horizon,  then  the  algebruc  sum  of  the  components  of 
the  forces  must  vanuh  both  horizontally  and  verticaUy. 
This  gives  us  the  two  conditions 

FooB«— BsiD«-0,   FsiD«+Booa»  — P»0. 
From  these  we  obtain  at  once 

F-Fsin«,  B-Poosn. 
Now  the  choice  of  mutually  perpendicular  Erections 
in  which  to  resolve  was  at  our  option,  and  we  see  that 
had  we  chosen  to  resolve  along  and  perpendiadar  to  the 
plane  we  should  have  obtwned  the  last  two  equations, 
which  are  equivalent  to,  but  ampler  than,  the  former 
ones,  which  were  obtained  by  resolving  horix<mtaUy 
and  vertically.  Theoretically  speaking,  it  does  not 
matter  which  system  we  choose ;  in  praotioe,  howem, 
it  is  well  to  sdect  the  directions  wliicn  ^ill  give  the 
quired  results  m  the  simplest  form.  The  full  vahie  of 
a  proper  seleoUon  will  not  be  felt  till  we  come  to  ths 
statics  of  a  rigid  soUd. 

If  we  suppose  the  plane  to  be  rough,  m^yg^ 
fiiction.  alone  may  suffice  to  devdop  the  req- 
uisite force  F.   But  the  utmost  value  of  tne  fiiction  ii 
(3 120}  /iR.   Henoe  the  particle  will  be  on  the  pointof 
sliding  if 

^B-F-PsinM. 

Divide  the  members  of  this  cquatim  by  those  of 

&-iPC(M«, 

and  we  find 

fi^tauN. 

1  We  have  aamuned  here,  what  Is  pmpeilT  part  of  die  Willi 
of  the  third  law  or  motion,  tbAt  the  tenaloa  ofa  w^^tlCH  itTlia 
pMalngorar  «  smooth  pulley.  Is  la  the  dlreotlim  of  Ita  leflglt 
and  orthe  ume  anount  «i  all  points. 
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Bmm,  10  long  IS  the  ooeffident  of  fiietion  is  greater 
than  the  taogent  of  the  indination  of  the 
^  plane  to  the  uorizoD,  the  fii^on  will  suffice 
to  prevent  eliding.  More  and  more  is  called 
into  {day  •■  tae  indinadon  of  the  ^ane  inotOMMi  and 
finally  inMD  « 

tan«  — |i 

the  partiele  is  jvat  about  to  slide  down.  This  smple 
idea,  taken  along  with  Coobmb's  resahs  ({ 120),  pcnnta 
to  a  very  easy  method  of  determiniogthe  coeffliQient  of 
fiietkm  Between  MV  two  sabetanoea.  The  limiting  angle 
deAnedhsr 

«— taa~V 

is  called^  on  aoooont  of  tlua  property)  the  "  an^  of 
xepoee." 

gQj^o^  {  126.  Let  OB  now  Buppoee  the  particle  to 
KeSitia  be,  in  part,  supported  oy  an  elastic  string 
fixed  at  a  point  in  the  plane,  and  lying  in 
the  line  of  greater  slope.  (This  modification  is  intro- 
dnoed  to  show  the  natnre  of  eases  in  which  there  sre 
Um^M  between  which  equiUlwinm  is  posnUe.)  We 
assmne  "Hodce's  Law,  via.,  that  the  tension  of  an 
elastio  string,  drawn  out  finm  its  natural  length  I  to 
length  f,  is  ex|Hessed  by 

E— , 

wha«  E  is  a  definite  constant,  representinK  theoret* 
ioally  the  tennon  which  would  just  donl^  ue  length 
of  the  string. 

Our  equations  are  exactly  the  same  as  before,  only 
that  F  eonsistfl  now  of  two  parts, — one  due  to  fiiction, 
the  otha  to  the  ehwtidty  of  the  string.  Thus 

P  -  Fx -f  E       -  P  sin  « ,  B  -  F  eoB « . 

Now,  when  sliding  is  about  to  cowimenoe  downwmds 
we  have 

Px-^B. 

[f  the  particle  is  about  to  be  dragged  upwards, 
F,--|iB. 

Hence  tar  die  two  extreme  pomtions  of  eqnililnmn 

I'  —  I 

±  («Pooi  »  +  E  — p  -  P  liD  « . 

Hence  the  limiting  positions  of  equilibrium  of  the  par^ 
tide  are  given  1;^  its  distance  from  the  fixed  end  ofthe 
string— 

r-I+5(iin«T»iooi«). 

If  V  be  less  tftan  the  smaller  of  these,  gravity  puUs  the 
particle  down ;  if  it  be  greater  than  the  larger  of  them, 
the  tcnuon  of  the  string  pulls  the  partide  u^  In  inters 
moiUate  pomtkm  the  rail  avuhdm  firaotiimi>  notodled 
intoplsy, 

2 127.  Next,  let  a  anaU  ring  P  (fig.  38) 
be  attached  to  one  end  of  a  string.  Let 
the  string  pass  round  two  smooth  pulleys 
B,  0,  at  different  points,  then  be  passed 
tluo^h  the  ring,  then  round  two  mere  pul- 
leys D,  K,  and  throuch  the  ring  again,  and 
so  on, — the  other  end  being  either  fiistened 


■qnillb- 

ttamwtth 

acrtfera 

ofequil 

forow 

lending 

to  given 

poutti. 


to  the  ring  or  attached  to  a  fixed  point   lb  is  required 
to  find  the  pomtion  of  oquililuiam  ofthe  ring  when  the 
string  is  drawn  tight,  by  operating  on  the  lap  of  it  bo- 
hind  two  of  the  pulleys. 
This  is  equivalent,  from  the  physical  ptnnt  of  view, 


to  finding  tJie  poBtim  of  equilibrium  of  a  partide 
acted  on  by  a  number  of  equal  forties  each  directed 
towards  a  given  point  From  the  geometrical  point 
of  view  its  soliUioa  obviou^y  snswen  the  question, 
"find  the  p(HOt  the  som  of  whose  distances  frnn  a 
number  of  (pven  points  is  the  least  ponible."  The 
Munts  need  nob  lie  all  in  one  plane.  The  solution  is, 
mnn  the  polygon  of  forces;  that  in  the  equilibrium 
position  the  laps  of  the  strbg,  from  the  ring  outwards, 
are  parallel  to  the  respec- 
tive sides  of  a  dosed  equi- 
lateral polygon,  taken  aO  in 
the  same  direction.  That 
the  solution  is  unique  will 
be  seen  at  once  1^  oonud- 
ering  adisplaoementof  the 
ring,  for  the  resultant  of 
the  forces  obviously  tends 
Fig.  39.  to  dinunish  the  disphMie- 

ment  When  there  an 
but  three  forces,  their  directions  must  be  incHned  si 
angles  of  120°  to  one  another  (fig.  39).  Thus  we  have 
tmmediatelythe  solution  of  the  celebrated  geometrical 
proUem,  "find  the  point  the  sum  of  whose  distanofls 
Rom  three  given  points  is  the  least  possible. " 

{  128.  IfT  in  the  first  problem  of  { 124  indeMmt- 
above,  the  particle  were  supported  by  three  natsn—ol 
strings,  instead  of  two,  each  attached  to  a  •0'°**°^ 
fixed  point,  we  should  fiarst  have  to  assure  ourselTsei 
that  all  thrse  are  iMrought  into  play.  For,  if  not,  tho 
problem  is  reduced  to  the  former  case.  The  obvious 
condition  is  that,  when  the  three  strings  are  simolt*- 
neously  tight,  and  the  pcMnts  of  sospensiott  are  not  in 
one  vertical  plane,  the  partide  supported  shall  be  dtor^ 
ated  tpUhm  the  triangular  prism  formed  by  vertical  planes 
passing  through  each  pair  of  points.  If  this  condition 
be  satisfied,  the  process  for  determining  the  tennons  of 
the  strings  is  merely  to  oonstTuct  a  parallelepiped,  three 
of  whose  edges  lie  along  the  strings,  while  the  conter- 
minous diagonal  is  vertical.  This  kads  to  an  obvious 
garanetricaT  construction ;  and,  when  it  is  earned  out, 
the  lengths  of  the  variKNu  adns  are  to  the  diagonal  as 
the  corresponding  tensions  to  the  wdgbt  of  the  partiole; 
When  the  three  points  are  in  one  vertical  phtne,  nothing 
short  of  infinitely  perfect  fitting  will,  in  genera^  bring 
all  three  strings  simultaneously  tight ;  and  in  this  case, 
the  problem,  mathematically  conaideied,  is  indetenni- 
nate.  *  When  the  strings  are  suffidently  extenmUe,  all 
will  be  brought  into  phiy;  and,  with  snfficieat  data,  the 
proUem  is  determinate. 

Sinetict  of  a  Birtide  with  One  Degree  FreedoitK. 

\  129.  Hera  the  motion  is  rectilinear,  or  at  least  takes 
place  in  some  assigned  curve. 

The  dmplest  case  is  that  of  a  &lling  stone,  when  the 
eflect  of  the  reristance  of  the  air  is  set  aside  and  the 
acoderation  due  to  gravis  is  reckoned  the  same  at  aU 
devatioD&  This  has  aboray  been  treated  with  BoflSoient 
detail  as  a  mabtor  of  para  kinranatics,    28,  29. 

9  130.  When  the  partide,  instead  of  fall-  gliding  m 
ing  freely,  is  constrained    a  smooth  inclined  inciiiMd 
plane  on  which  it  dides,  . we  see  that  (so  long  Pi*n«- 
as  it  moves  on  the  line  of  greatest  slope)  its  weight  Mff 
has  components.  Ma  sin « tangential  to  the  plime  and 
M^oosM  perpendicular  to  ity*  being  the  indmation  of 
the  plane  to  the  horizon.    The  latter  component  pro- 
duces the  normal  pressure  on  the  pltme,  and  is  the  only 
contributor  to  it.  since  then  is  no  carvatnre.   The  for^ 
mer  produces  the  acceleration  of  the  motion.  Thus 
the  acceleration  is  now  j/sin*  only;  but,  with  thii 
change,  the  results  of  2  29  still  hold. 

2  131.  If  the  plane  be  ron^h,  with  coeffi- 
dent  of  statioal  friction  /j,  it  cui  fbmish 
(3  120)  a  force  of  friction  tending  to  prevoit 
motion,  of  any  amount  up  to 

1  or  oonne.  pbyslodlf',  then  li  no  InfletsnnlmlBniM,  em 
wUb  pwfecUy  inezt«naible  stringt. 
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If  this  be  less  tluui  M.'/sinM.  motioD  wiU  oommeDoe, 
■nd  the  fisce  aooelerating  it  will  be 
Hf  lio  M  —  it'Mg  COB  » , 
where  j*^  is  the  coefficient  of  kinetio  Aiction  (S12I). 
Thiu  the  same  results  aa  in  S  29  still  hold,  but  with  g 
(sn«— //ooB«)  instead  ofg.  As  we  have  seea  that 
</</t,  aecdauted  motiou  can  take  place  down  an  in- 
flUned  plane  in  oertun  caaee  where  the  mass,  if  once  at 
rest,  ironld  not  start 

Bodriui-  {132.  As  a  slightly  more  complex  case 
ta«toearth  jg(  again  the  problem  of  free 

i^t  dis-  motion  tn  a  vertical  Ime,  b^  allow  for  the 
tinoe.  diminution  of  gravity  as  the  distaaoe  fiom 
the  earth  increases. 

The  weight  of  a  particle  of  nuM  m  at  the  earth's  sur&oe 
iamg.  At  a  distance  x  from  the  centre,  It  is,  therefore, 
K« 

where  B  i>  the  radius  of  the  earth,  supposed  spherical.  This 
acts  downwards,  or  in  the  direction  opposite  to  that  in 
which  X  increaaea.  Benoe,  eqaating  it,  with  ita  properiini, 
to  the  rate  of  ueeleratlon  of  momentnm,  we  have  Sat  uw 
equation  ot  mo^nm 

Here  the  right-hand  member  is  a  ftinction  of  »  only. 

HulUpiy  Dy  idt,  and  integrate,  and  we  liave,  leaving  oat 
the  ezteaneoos  fli^r  m{the  poaaiUU^  of  doing  this  anow 
inc  that  tiw  motlai  la  the  snae  for  all  nUHaes)* 

If  T  he  the  ipoad  at  the  earth'a  rarflwe  (who*  m  -  B), 
lV«+C-Bff. 

Alio  If  the  partlde  turns,  to  eome  down  again,  at  tiie 
height  Ik  above  the  sorfitoet 

Henoe 

*V*-M*-EfT)-''»Bf»- 
This  ihowi  the  amount  of  error  in  tho  appnoiniate  fimn- 
ola  (2  28}  for  pntjeetUea— 

w  If  the  p»rtide  beauppoaed  to  have  been  OTig> 

veuonte.  j^^i^  ^est,  at  a  practically  inilnlta  distance 
from  the  earth  (a  ease  which  may  occur  with  a  meteorite 
for  instance),  we  liave  i  —  0  when  a  »  « ,  and  wir  formula 
beaomea 


The  speed  with  which  the  maai  laaohM  the  aurihoe 
(lAera  B)  la  therefore  V^B,  <•  a^  that  which  It  would 
aequira  1^  folUng,  under  constant  aoceleiation  g,  through  a 
heliBht  equal  to  uc  earth's  radlui. 

In  this  apedal  case,  the  second  integral  la 


is^_i/^Bt+<r. 


The  aeoond  Integral,  in  ita  general  fun,  la  a  little  eraa- 
plex;  but  we  may  avoid  it  by  meaua  of  a  nranetrical  etm- 
strnction,  founded  on  the  results  al  the  Inveatiigatlen  of 
planetary  motion  soon  to  be  given. 

Haiirtone  ^  ^^3.  Let  US  next  take  a  ease  in  which 
or  rain-  the  aooeleration  depends  upon  the  speed  of 
*"P'  the  moving  body.  A  soffiaentlv  nmple  one 
is  fumiBhed  by  a  falling  raindrop,  or  haibtone,  when 
the  reoBtanoe  of  the  air  is  tak«i  into  account.  For 
the  moderate  speeds  with  which  soch  bodies  move,  the 
lesiBtance  varie^at  least  approumately,  as  the aqnare 
of  the  speed.  To  avoid  needless  oomplezity,  we  ne- 
west hen  the  variatKm  of  gntvity  due  to  ohaages  of 
vertical  hnghb 

Sappooe  the  particle  to  have  been  prelected  vertically  up- 
wards from  the  origin  with  the  speed  V,  and  let  v  be  ita 

red  at  any  time  t,  and  m  its  dlstuioe  frmn  the  origin  at 
t  time. 

If  we  asrame  ft  to  bo  the  speed  with  which  Uie  particle 
mnat  move  ao  that  the  rataraatlon  due  to  the  resistance 
may  be  equal  to  g,  the  xetaidatlon  when  the  apeed  is  a  will 

be  lapraaanted  hyf^. 


Let  the  axis  of  «  be  drawn  vertically  upwards;  then  At 
reristanoe  acts  wMb  gravity,  and  the  equauon  of  motim  ap- 
wards  Is 

or 

Integratiiiflb  and  determining  the  eonstantssetha^ 
taaO,  and  v->V,  we  (d>taln 


V    ^  .a 


tat    ,   f  +  V* 

Let  T  be  the  time  at  which  the  speed  becomes  mm,  i 
h  the  correeponding  valae  of  z,  then 


I  + 


)• 


After  this  tlie  particle  begins  to  retam ;  the  reristsnea 
therefore  acta  agatntt  gravis,  and  the  eqnanon  of  raatlMi  la 


«r. 


Integrating,  and  determining  the  oonstanta  ae  that,  iAm 
V  -  0^  a  -  ft,  and  (  -  T»  we  obtain 

(ft-«)-l0g|ff^- 

(It  most  be  remembered  that  v  la  now  n^ative.) 

Let  U  be  the  speed  with  which  the  particle  ntumat* 
the  point  of  ^Y^ection;  then,  putting  s»0  in  the  latttr 
equation,  weobteln 

or,  substituting  for  ft  its  value, 

*«  "  1  +  Y«yft»' 

wbenae 

111 
u«    v» "  *•  * 
It  is  to  be  observed  that  fe  is  the  "  terminal 
velocity,"  as  it  is  called,  i. the  speed  to  3^^!^ 
which  that  of  a  foUing  body  oontinoally  tends,  ^'^ur. 
whether  Ite  original  speed  have  been  greater  or  le«  thaa 
this  limit. 

It  is  to  be  observed  also  that  (strictly)  should  wrtti 
f  (1  —  <•)  for  0.  where  »  it  the  qiedflo  gravity  of  air,  ta 
take'acooont  of  the  apparent  loss  ct  wdgnt  of  a  ralnusf 
on  account  of  immersion  in  air. 

When  ft  ii  very  large,  i.  s;,  the  ahsoluta  amount  ef  w 
aiatanoe  very  small,  as  in  the  eaaa  of  air.  tha  gaoeial 
Intnrala  tn  the  second  caae  above  beemn^  hf  expandiag 
the  Mgarithms, 


^(»-«)--Er  +  2jfc*  + 


of  which  the  tMms  independent  of  ft  are 
,  ,((_T), 

.»-S»(ft-«). 

Theae,  If  we  lemMubar  that  t  -  T  is  tiie  time  of  foil,  and 
ft— c  the  space  follcm  through,  an  at  Miea  reoogniaed  aa 
the  ordinary  formnl»  of  {  58.  The  modUleatlon  doe  to 
the  resistance  is  shown  approximately  by  the  second 
terms  on  the  right-hand  side  of  the  developnenta  above. 

The  neeeaslty  fbr  thii  double  investigation,  om  part  Ibt 
the  aseent,  the  other  for  the  deaeent,  la  due  to  tha  no>* 
euuservative,  or  "dlnlpativa)"  ehamoter  ef  the  fona  af 
resistaBee. 

(134.  As  an  iDustTation  of  constraint  by  a 
Bmoothcanre,letn8takethecaaeof  anmple  ^^Sum. 
pendulum.  Let  O  (fi^.  40)  be  the  point  of 
suspenmon,  P  the  position  of  the  hob  at  any  time  t 
Then  if  Pu  represent  the  weight  of  the  bob,  and  be  re- 
solved into  PH,  HO  respectively  along,  and  perpen- 
dicular to,  the  tangrat  at  P,  we  see  that  PH  inodnoes 
the  aooderation  of  the  motion,  while  the  teHmi  of 
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che  cord  balances  HG  and  abio  fiir- 
Diahes  the  aooelerataon  perpendicular 
to  the  direction  of  motion  which  is 
required  to  produce  the  curvature  of 
die  path.    FH  ta  (ooBteruvarffna) 
proportional  to  the  sine  of  PGH,  that 
u  or  POA.  Hence  the  acceleration  ia 
uropoitional  to  the  nne  of  tlw  ancidar 
oiaphwoiient    When  that  angle  is 
anull  it  may  be  used  in  plaoe  of  its 
fline.  Hence,  for  amall  Titwationa,  the  FIg.40. 
«ooeleratioa  u  proportional  to  the  dis- 
plaoement,  and  the  motioa  is  *'  rimple  harmonw."  Thi 
time  of  Tibration,  bong  (1 51)  2ir  VdiqJaceiiiient  /  ao- 
«eleiiattnif  ifl  here 

The  rkoTona  Mlntlon  of  the  pandnlnm  problem  reqnirM 
the  OM  M  •Uiptio  Ainetioiu. 

9  135.  Some  my  ooiioni  properdta  of  pendnlom 
motion  are  eanly  inored  hy  geometrical  procesBee.  The 
whole  theorr  of  the  motion  in  a  ratieal  plane  of  a  paita- 
ole  attached  by  a  weigfaUeoB  rod 
to  a  fixed  point,  whether  it  m- 
dBate  as  a  pendulam  or  perform 
■oontinuoas  rotations,  may  be 
dednoed  from  the  two  following 
propoedtione,  which  are  earaly 
aBtabUahed     geometrical  pro- 
<e«ee  in  whitm  oorreaponding 
indefinitdy  null  motioos  an 
«ompued. 

(1)  To  compare  different  cases 
of  oonturaons  rotation.  Let  DA 
(fig.  41)  be  taken  equal  to  the 
tangent  flrom  D  to  the  drde 
BPC',  whose  centre  C  is  verti- 
cally under  D.  Let  PAQ  be  „. 
any  line  throuffh  A,  cutting  in 

Q  the  semicirole  on  ACT  Also  make  DE-DA. 
Tiiea,  if  P  move  under  gravity  with  speed  due  to  the 
level  of  D,  Q  moves  with  speed  doe  to  the  level  of  S, 
the  acceleration  due  to  gnm^  being 
reduced  in  the  ratio  AO* : 

(2)  To  compare  oootinaona  roU- 
lion  with  osculation.  Let  two  cir- 
des  touch  one  another  at  their  low- 
est points  O  (fig.  42)  -J  compare  the 
arcoal  motions  of  pomts  P  and  p, 
which  are  always  in  the  same  hori- 
sontal  line.  Draw  the  horizontal 
tangent  AB.  Then,  if  P  move,  with  Fig.  42. 
speed  doe  to  {[  and  level  a,  oonttn- 

wnmly  in  its  cuQle,  p  oatallates  with  speed  doe  to  kvd 
AJB  abd  aooelentMm 

«o> 

1 136.  Two  putidea  are  projected  from 
the  same  point,  in  the  same  direction,  and 
with  the  same  speed,  but  at  diflbrent  in- 
stants, in  a  smooth  circular 
tube  of  small  bore  whose 
I^e  is  vertical,  to  show 
that  the  line  joining  them 
constantly  touches  another 
flirde. 

Let  the  tube  be  called  the 
circle  A,  and  the  horizontal 
Kne,  to  the  level  of  which 
the  speed  is  due,  L.  Let 
M,  W  (fig.  43)  be  simul- 
taneous positions  of  the 
Mitidea  Suppose  that 
MM^  passes  into  its  next 
msitioD  tuminff  about  O, 
these  two  lines  will  intercept  two  indefinitely  smi 
•t  M  and      wlueh  (by  a  inoper^  of  the  onole) 


Motion  In 

Twtloal 

eliele. 


Pig.  43. 


small  arcs 
are  in 


the  ratio  MO :  OM^.  Let  another  drde  B  be  described 
toudting  MM'  in  O,  and  such  that  L  is  the  radical 
axis  of  A  and  B.  Let  MP,  M'P'  be  drawn  perpen- 
dicular to  L.  Let  M''M  cut  L  in  C.  Then,  by  the  prop- 
erly of  the  radical  axis,  CO*-CM.CM^;  from  whidi 
we  bft'n,  fay  geomotry, 

CM:CM'-OM*:OM'« 
or  OH*  :  OU'*  -  PU  :  VW. 

Bat      (spMd  at  M}>  :  (speed  at        -  PH  :  PU'. 

Hone  the  speeds  of  M  and  M'  are  as  MO  :  OM^  and 
therefore,  by  what  we  have  stated  above  about  de- 
meutuy  arcs  at  M  and  M',  the  proximate  podtion  of 
MM''  is  also  a  tangent  to  B,  which  proves  the  proposi- 

taCHL 

It  is  essi^  seen  frmn  this  that,  if  one  xseome- 
pdymn  of  a  given  nnmbo'  of  ddes  can  be  tricsi 
mscnbed  in  me  drde  and  cneomscribed 
about  another,  an  infinite  number  can  be  drawn.  For 
this  we  have  only  to  suppose  a  number  of  particles 
moviM  in  A  with  qieeds  due  to  a  M  frnn  L,  and 
then  if  th^  form  at  any  time  the  angular  ixnnti  of  a 
polygon  whose  dd^s  towsh  B^hcgr  will  continue  to  do 
so  throoffhout  the  motion.   £1^.  44  shows  two  tanoB 
of  a  quadrilateral  possesdng  this  property. 


Fig.  44.  Fig.  45. 

3  137.  7b  Jhd  the  tbne  of/aU  /nm  rttt        . .  , 
dmm  anu  are  qf  m  inverted  G/doid.  mottML 

Let  O  (fig.  45)  be  the  pdut  from  wluch  the 
MTtide  commences  its  motion.  Draw  OA^mralld  to 
CA,  and  on  BA'  describe  a  eemidrde.  Let  P,  P^, 
be  corresponding  points  of  the  curve,  the  generating 
drde,  and  the  circte  just  drawn,  and  let  uscompara  the 
speeds  of  the  par^  at  P  and  the  point  P'^  LstP''? 
be  the  tangent  at  F-". 

Bpeed  of  P*'  _  element  at  P" 
"  Speed  of  F" "  element  at  P 
P"T     F'T   tA'B       A'B  /A'B 
"  BP'     BP"\  AB  "  2A'P"  V  AB* 

Bat  speed  of  F- 1/(8» .  A'M)  -  ^^-A'P". 
Henee  ^eed  <rf  F"  -  -^afg 


A'B,  a  oonstaak 


Tnto- 


BMlitod 


And.  as  the  length  of  A'P"B  Is  }»  .  A'B, 
time  from  A'  tuB  la  eirole  -  time  tnm  Oto  B  Ineyddd 

AB 

The  time  of  &11  to  the  vertex  from  all 

glints  of  the  curve  is  therefore  the  same, 
ence  the  cydoid  is  called  a ' '  tautochrone. " 
{  138.  As  an  instance  of  cases  in  which  „„_„ 
the  accderation  depends  upon  the  speed  and  motion  of 
the  podtion  jointly,  take  the  motion  of  a  vioavOxm. 
simple  pendmum  in  a  medium  whose  redstanoe  viriei 
as  the  velodt^  directly.  This  is  the  law,  at  least  ap- 
proximately, for  very  small  speeds,  whether  the  pendn^ 
turn  oedllato  in  a  gas  w  in  a  li(imd,~«nd  even  when 
the  redstanoe  is  due  to  magnett^dedrio  induction,  as 
when  the  pendnlom  is  a  magnetic  needle  vibrating  in 
presence  of  a  conductine  plate  or  a  dosed  odL  A 
spthetical  solution  of  this  probl«n  has  already  Jteen 
given  under  Kinematics  in  {  68. 

Analytically :  if  I  be  the  length  of  the  string,  *  Its  d^ 
flection  from  the  vertical  at  time  t,  m  the  masi  ^  the  bob. 
we  have  evidently 

The  ratio  »M  naj  be  increased  (tixeontieaUy)  wlthoaft 
limit  by  ineiessing  tiia  sorftaee  which  the  bob  expoaa^ 
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without  changiDg  Its  msti.  Bat  it  tamnot  be  Ind^lnltely 
dlmlnislied.  We  will  write  ftk  tor  it.  If  we  a«nme  (he 
•Dgleof  oecUlAtion  tobeBm»ll,  we  may  write  the  eqaatloii 
fai  tbe  finni 

S  +  iki  +  nU-O, 

where  n*  -  gll,  Bnd  ib  ta  esseotially  poaitive,  being  ^creater 
M  the  resiatutce  (whether  on  HCoaot  of  tbA  Tisoouty  of 
^e  madiam  or  the  huge  snrfiioe  of  the  boh  in  prt^ram 
to  its  nuM)  Is  greater.  A  partfcolar  integral  of  this 
eqnatioii  is  evidently 

novided 

«r  p— —  ifc±  yii  —  Bi. 

Hence  there  are  two  gaite  distinct  cases  of  motion,  dis- 
tingnished  by  diiTerent  forwu  of  solotlon,  depending  on  the 
tvhwTe  magnttades  of  s  and  n.  These  are  separated  fkom 
<ne  another  by  the  nniqne  ease  In  which  t  n. 

(a)  Lett>ihandlett>-ii'-n's<l'. 

Then  both  valoes  of  p  ue  real  and  n^tlTe.  Thos 

-.e-*'(Ae*'+Be-"^. 

If  A  and  B  have  the  sanle  sign,  •  diminishes,  without 
changing  sign,  as  t  increases.  Bat  if  A  and  B  tiave  differ- 
ent signs,  the  foctor  in  brackets  may  vanish  for  one  defi- 
nite nine  of  t,  and  thou  changa  sign.  After  that  the 
whole  reaches  a  niazimnm  and  then  diminishes  without 
ftirther  change  of  sign.  Examples  of  these  cases  are  ftir- 
nisbed — (1)  when  the  pendulum  is  displaced  from  the 
vertioat  and  allowed  to  &11  bade;  it  then  approximates 
asymptoUcally  to  its  position  of  eqalHbrlam;  and  (2) 
vtfen  It  is  drawn  aside  and  flang  back ;  In  this  case  it 
may  piM  once  through  the  position  of  aqnilibrinm  and 
thui  Hymptotically  retam  to  it. 

(»)  Let »  >  t  and  let -  i«  -  »'«  <  ««. 

Hen  both  values  of  p  are  imaginary,  and  we  haye 

•  -  e-  "(AE  *  »'"^>  +  Be  -•''»'^) 

-Pr^ooadi'f  +  Q). 

This  may  be  looked  npon  as  a  ''simple  harmonic  motion  " 
(f  52),  of  which  the  unpHtude  diminishes  In  a  geometric 
ratio  with  the  time,  the  decrement  depending  on  the  re- 
■Istanoe  alone,  while  the  period  is  permanently  lengthened 
in  the  ratio  % : This  ratio  depends  both  npon  this  orlgl* 
nal  period  and  the  resistance,  so  tliat  for  the  same  medinm 
and  same  bob  it  la  diflhrent  for  strings  of  different  lengths. 
This  investigation  givee  an  approximation  to  the  gradual 
dying  away  (by  Internal  friction  or  by  Imperfect  dastidty, 
etc)  of  all  vibratory  movementa.  The  rate  of  diminution 
of  amplitude,  say  of  torsional  vibrations  of  a  wire.  Is  thus 
a  valuable  indication  and  measure  of  a  somewhat  recondite 
physical  quantity,  which,  without  this  method,  would  {at 
present  at  least)  be  bard  to  measure. 

(e)  When  »  -  fc,  i. In  the  transition  CM^  the  eqaation 
beoinMa 

vhoM  integi^  is  known  to  be 

#-e-nA  +  B()-e-**(A  +  B() 

This,  also,  ultimately  diminishes  indefinitely  as  t  in- 
ereasee J  but^  as  In  case  (a)  It  may  cither  do  so  continuous- 
ly or  after  having  once  pMsed  through  the  value  lero  and 
reached  a  maztmnm,  according  to  the  relative  magnitude 
and  the  signs  of  A  and  B. 

}  139.  When  the  path  is  given,  the  deteimiDation  of 
the  motion  under  the  given  forces  is,  as  ire  have  seen, 
a  mere  question  of  integration  of  the  conation  for  aooel- 
eroUm  along  the  tangent.  But  more  is  Teqnired  if  ve 
wish  to  find  the  normal  pressure  on  the  oonatraining 
ourra  This  is  at  onoe  supplied  by  compounding  the 
resolved  part  of  the  applied  forces  in  the  direction 
perpendicular  to  the  tangent,  with  the  additiontd  force 
mV*to  acting^Vprn  the  centre  of  onrvature.  But,  strictly 
spealnn^,  all  such  questions  reqiure  the  application  of 

JC{futie$  of  .a  Pixrtidt  wiiA  Tloo  Degreet  of  Freedom, 
P^^j        1 140.  The  simplest  case  is  that  of  a  pro- 
So^Sned.   jeotile,  when  gravity  is  supposed  to  lie  uni- 
form and  to  act  in  parallel  lines  tiuongjunit 
thewlu^  inth,  and  the  resistance  of  the  air  is  neglect- 


ed. This  has  been  snffioientlv  discusBed  in  U  4(M2. 
It  u  merely  the  cranbinadon  ofjl)  the  uniformly  accel- 
erated motion  of  a  stone  let  fall,  with  (2)  a  onifonn 
velodty  in  a  definite  direction.  Looked  at  from  thii 
point  of  view,  it  gives  an  interestiDg  example  of  the 
graphic  method  applied  in  2  53  to  indicate  the  nature 
of  mmi^  haimonio  moticm. 

S  141.  We  can  6ztQid  these  ranjectile  te-  EUipde 
suits  so  as  to  take  aoeonnt  of  the  alteration  modM  of 
of  direction^  and  of  intensity  of  gnvity  at  pndoeUle- 
different  points  of  the  padi,  by  remembering  that,  u 
shown  in  {  49,  the  path  of  an  unrelated  pnriecUle  is  in 
ellipse,  one  of  whose  fod  is  at  the  centre  of  Uie  eaith. 
The  following,  among  many  ot]ier  analogous  pvcq^oa- 
tioQS,  are  eaaly  proved. 

(1)  The  locus  of  the  second  foci  of  the  paths  of  aD 
projectiles  leaving  a  given  pomt  with  a  given  speed,  in 
a  vertical  plane,  u  a  circle. 

(2)  The  direction  of  projection,  ita  the  greatest 
Tsnge  on  a joriven  line  paaring  through  the  point  <^ 
pnyeotion,  tHsects  the  an^  between  the  voiical  ud 
the  line. 

(3)  Any  other  point  on  the  line  which  can  be  reached 
at  all  can  be  reached  two  differait  paths,  and  the 
directions  of  projection -for  these  are  equally  Incfinsd 
to  the  direction  which  gives  the  maximum  ranga 

(4)  If  a  prcjectile  meet  the  line  at  right  aaglea,  the 
pomt  which  it  strikes  is  the  vertex  of  the  odier  pau  by 
which  it  may  be  reached. 

(5)  The  envelop  of  all  possible  paths  in  a  verticil 
I^e  is  an  ellipse,  one  of  whose  fod  is  the  omtre  of 
die  earth,  and  th^  other  the  point  of  projection. 

To  prove  these  propo^ons,  let  E  (tig.  46)  be  the 
earth's  centre*  P  tbo  point  of  pn^ection,  A  the  point 

which  the  prcgectile  would 
reach  if  fireid  veiticaflv 
upwards.  With  centre^ 
and  radius  ElA,  describe 
a  cirde  in  the  oiHnmon 
plane  of  proieeUon.  llik, 
the  inrole  oi  lero  velocitrt 
conesponds  to  the  oom- 
mon  directrix  of  the  para- 
bolio  paths  in  the  ordinary 
tfaeoiT.  IfFbethesae- 
wd  HNnu  of  any  m 
mut  have  EP+PF  ood- 
stant,  because  the  axil 
mi^or  depends  on  the 
speed,  not  the  direction.' 
of  projection.  Hence  (I) 
the  locus  of  F  is  the  cizoe 
AFO,  centre  P.  Again, 
since,  if  F  be  the  focus  of 
the  tHith  which  meeta  PB 
«•  in  Q,'we  must  have  FQ 

'  QS,  it  is  obvious  that  the  greatest  range  P9  is  to  be 
fonnd  b^  the  condition  Otf^gs.  0  is  therefrae  the 
second  focus  of  this  tzueoinr,  and  ihmSctn  (2)  the 
directioiL  of  prcyection  %aa  the  greatest  range  on 
bisects  the  angle  APR.  If  QF-OF'-QSTP  and  P' 
are  the  second  fod  of  the  two  paths  by  whidi  Q  may 
be  reached;  and,  as  ^F'PO-^FPO.  we  see  the 
truth  of  (3).  If  Q  be  a  pcunt  reached  by  the  l»Qjec- 
tile  when  moving  m  a  direction  j}erpendicular  to  FB, 
we  must  evidently  have  Z  PQP'-i  POT-iSQB- 
/FQP;  le,,  £Q  passes  tbrough  F'.  When  this  k 
the  case,  the  ellipse  whose  second  focus  is  F  evidently 
meets  PB  at  right  angles ;  and  that  whose  seccmd  fiMOS 
is  F^  has  (4)  its  vertex  at  Q.  The  locus  of  9  k  «ffi- 
dently  the  envdop  of  all  the  trajectories.  Now 

Pj  -  PO  +  Oj  -  PA  +  Oj, 

£9  -  £«  -  jg  -  EA  -  Og. 

Hence 

P«  +  Eg-PA+AE, 

or  (5)  Uie  mvelop  is  an  dlipse,  whose  fad  m  K  and 
P,  and  which  passes  through  A. 
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i  142.  One  of  the  most  important  proh- 
^J'g™'  lenu  in  Uus  branch  of  our  satyect  is  that  of 
planetary  motion,  which  fwms  a  good  typical 
mmgilB  of  the  proceaBee  to  be  Mttpkned  in  the  tnat- 
oant  of  omtatal  orbita.  One  or  tm  definitionB,  and  a 
goieial  property  of  central  orbits,  must  be  premised. 

{  143.  3^.  An  "apse"  is  a  point,  in  a 
^  central  (vbit,  at  which  the  path  is  pcarpm- 
dioolar  to  the  ndiD»-Teator  along  whuh  the  oentral 
force  acta. 

The  length  of  the  radius-Tector  is  therefore,  at  saoh 
a  ppmt,  gffiwrally  a  maximum  or  a  minimum.  This 
noius-veotOT,  drawn  to  an  apse,  is  called  an  "  apndal 
line." 

A  eentrai  arlnt  u  ajprmulneal  o&OHf  awry  ajmdal 
Um.  Thb  amplest  pioot  of  this  Uieorem  depends 
wpoa  the  general  pnnuple  of  "revmrobflity/*  which 
holds  in  all  conserratiTe  systems.  In  fact  if,  at  any 
instant,  the  Telodty-Tcctor  of  a  particle,  moving  under 
the  action  of  a  oonservatiTe  system  of  forces,  be  re- 
vcned,  the  partide  will  simply  retrace  its  previous  patL 
For  if  we  suppose  a  smooth  tulM,  in  the  finm  or  the 
previous  path,  to  be  employed  to  guide  it  back,  the 
speed  at  every  point  will  be  of  the  same  nu«nitaae  as 
uafore.  The  curvature  also  of  the  path  will  be  the 
same ;  and  thus  the  normal  component  of  the  applied 
fwceswill  balance  the  ao-oalled  centrifugal  ibrce, — i  e., 
will  suffice  to  produce  the  requisite  curvature, — so  that 
thoe  will  be  no  j^reesure  on  tJie  tube,  aod  it  is  hot  re- 
quired. Hanoe  since,  at  an  apa&  the  vdocity  is  per- 
pendisnlar  to  the  radins-vectOT,  the  two  halves  oi  the 
oribit  on  oppodte  ndea  of  the  apfddal  line  are  nmilar 
ai^  etpiaL  Hence,  however  many  apees  there  nuqr  be, 
there  can  be  at  most  only  two  apmaal  distances.  For 
the  property  of  symmetry  about  each  apmdal  line  shows 
that,  if  tiiere  be  more  apses  than  one,  the  first,  third, 
fifth,  etc,  must  have  their  apmdal  distances  equal,  as 
also  must  the  second,  fourth,  sixth,  etc  If  there  be 
one  apse  only,  it  may  correspond  either  to  a  minimum 
or  to  a  maximum  value  of  the  radius-vector ,  but,  if 
there  be  more  than  one,  they  must. be  manma  and 
minima  altematdy. 

1 144.  We  now  prooeed  to  the  gravitation  case  al- 
Tsady  pnnnisad.  We  wiH  take,  fint,  the  direct  i«oUem 
as  in  1 49,  iritem  the  finos  is  sarigned  and  the  orlnt  is 
tobenHind. 

VI  wMtmww  ^  furtidt  it  ynStetti  frtm  a  gmn  poht  tm  a 
Z^S^  dinetim  and  mth  a  giotn  apetd,  aad  mottt 

wuIm-  (A«  action  of  a  emtral  attraction  mrviitg 
foMraaly  at  tkt  tqitart  of  the  tUatonce  ;  to  determimt  Ute  trSU. 
W«  bave  P»^«',  and  tfaerafore  by  the  last  part  of  2  47 


4*« 


wfceis  k  is  double  the  eonstaot  area,  or 

the  iBtaCial  of  which  ia 

•  -jjf  -Aoos(#  +  B), 
er,  as  It  is  naaatty  written, 

•  -|^^i+,O0S(#-«)}  <1). 


Tkls  givea  by  di£to«ntiation 


(8). 


Let  B  be  the  dtstanee  Of  the  pebit  of  pnMlon  from  the 
•Mtra,  and  ji  the  angK  and  v  the  of  jm^tMOm ; 

ttUB,  when  f — 0, 


H«wi^by(l) 
and  by  (S) 

itbMO 


^-l-oeosa, 

^oots  — — •«ln«. 
.  A'ootS 


<t). 


and 
Bat 

wheratinv 


«*-;^t€eee«^-^+l 
.  V'BrinpcoiS 


...(»), 

«a   

Now  (1)  is  the  gwieial  polar  equation  of  a  oooio  _ . . 
focus  the  pole;  and,     its  nature  depends  on  tlie  value 
the  eocentrleitT  •  giTon  by  (4'),  we  see  that 

if  V"  > fti/B,  s>  1,  and  the  oibit  ta  an  hyperbola; 
if  y*  -  SWB, «- 1,  and  the  orbit  to  a  parabola ; 
if  V*  <  ^i/B,  c  <  1.  and  the  orbit  la  an  eUipseu 

But  the  wiaare  of  the  speed  from  rest  at  Inflnltar  to  dl^ 
tance  E,  for  the  law  of  attraction  we  are  eondMilng,  to 
SWB,  and  th«  above  conditions  may  therefore  be  exvreMed 
mm  eoudaely  by  saying  that  the  orbit  will  be  an  hnmr* 
bola,  a  parabola,  or  an  ellipse,  according  as  the  wpoia  of 
pntjeetion  is  greater  than,  eqni^  to,  or  less  than,  the  ^eed 
from  Inflnity.  Illnstntirais  of  this  proporiUon  are  Imud 
in  the  cases  of  comets  and  of  meteor  swarms. 

The  speed  of  a  particle  moring  in  a  drcle  Is  also  ofUa 
taken  as  the  standard  of  oompwison  for  estimating  the 
TelodtieB  of  bodies  in  their  Droits.  For  the  gravuatloa 
law  of  attraction  the  square  of  the  speed  In  a  drde  ef 
ladioB  B  Is  i^&i  and  the  above  conditions  may  be  eiprWMed 
In  another  form  by  saying  that  the  orbit  will  be  an  hyper- 
bola, a  parabola,  or  an  dUpse,  aooording  as  the  qwed  ti 
pnilection  to  greater  than,  equal  to,  or  lea  titan  v^tlmea 
the  speed  In  a  circle  at  the  same  distance. 

Sapposlng  the  orbit  to  be  an  ellipie,  we  shall  obtain  Its 
maior  axis  and  latos  rectum  most  easily  by  a  dllliBrent  pro> 
ceai  of  int^rating  the  dlflbrential  eqaatkm.  Mnltlplylnc 

it  by  ft*  ^  and  integrating,  we  obtdn 
But  when  «—g-,«—y;  which  gives 

Now  to  detennlne  the  sfsldal  dtotaaessi  we  nmst  put 
and  tUs  gives  us  the  eonditi<m 

-jr-0  ....(•>, 

wbloh  is  a  qoadrattc  equation  whoee  roots  are  thered^ 
roeals  of  the  two  apsidal  distances.   Bat  if  a  be  the  seeu- 
axto  ni^,  and  •  the  eooentricity,  theee  dlstanoaa  axe 
•(1-s)  anda(l  +  s). 
HKiea|astheeoeffldeatof  the  second  tern  of  (8)  la  tba 
snm  ot  we  raots  witii  thdr  signs  ehanged,  we  have 

1    ,    1  a» 
•(i-#r«(i+s)"jk"* 


or 


jkt 


(7). 


And  the  third  term  to  the  prodact  of  the  toots,  ss  that 
1  8*1  V" 

•■(1 

1     ft  v 


Thns 


8  *  B 


andtheieftne   

Eqnatlons  (7)  and  <8)  give  the  latns  reetum  and  aafcr 
axto  of  the  oibit,  and  show  that  the  m^or  axto  to  Independ- 
ent of  the  direetlon  of  pntJectlon. 

Equation  (&)  gives  a  nseltal  expression  Ibr  the  speed  at 
any  point,  and  shows  that  the  nolns  of  tin  efaele  of  aei« 
speedtofta. 

The  time  ef  desoilUng  any  given  angle  to  to  he  ebtalBed 
fiom  the  formula, 

^  S -••)  i ,  by  equation  (7). 


Digitized  by 


Google 


716 


MKGHANICa 


From  tlUi,  ommbined  with  the  polar  eq;aatioii  vl  the 
elllpM  about  the  foctu,  we  have 

*  r«  f/ffl*(l-««)»\  1 

meHoring  the  angle  from  the  nearer  apee. 

Integrating,  we  find  the  time  of  deeorlblng  about  the 
fboni  an  angle  «  meaanred  btm  the  nearer  apoob  in  tho 
bllipee  or  hTperbola,  expre«ed  a»  2fk  ot  the  aectonai  area 
ASP  (flgnre  to}  147),  which  mtght  have  been  written  down 
from  the  condition  of  nniform  moment  of  nunnentom. 

In  the  parabola,  if  d  be  the  apsldal  distance,  the  integral 
beeonee 

[since  a(l-«)-«i,a(l-«»)-afl. 

From  the  remit  for  the  ellipae  we  see  that  the  periodic 
time  la 

In  the  notatioD  oommonly  employed  tot  the  fturthur 
dereloimient  of  thia  moat  important  qoastion  wo  write 

where  %  which  is  called  the  "  mean  motion,"  is  vWoT 
gwie(>,  {  145.  By  laborious  calculation  from  an 
lawa  (kine-  immeoae  seriea  of  obserratioiu  of  the  plan* 
B'*'^)-  eta,  and  of  Man  in  particular,  Kepkr  was 
led  to  enunciate  the  foUowing  as  the  kinemitioal  kvB 
of  theplanetary  motions  abont  the  sun. 

L  The  planets  describe,  reladvely  to  the  sun,  ellipses 
of  whieh  the  son  oooupies  a  focus. 

IL  1^  ndinS'Teetor  of  eaeh  planet  tnoM  out  equal 
•nas  in  equal  thnsa. 

in.  Hie  sqaaiw  of  tlie  periodic  times  of  two 
fdanetB  are  u  the  eobes  of  the  m«Jor  axes  of^aeai 

<^t8. 

Cfggg^  3  146.  We  proceed  to  the  tntwrM  problem 

ooMieee  at  of  3  8  (6),  the  detennination  of  the  force 
g^"*^      from  the  observed  motions. 

From  the  second  of  the  above  laws  we 
conclude  that  the  planeta  are  retained  in  their  orbits  by 
an  attraction  tending  to  the  sun.  the  raditu^vector 
of  a  parttde  momng  in  a  plane  deKribe  equal  area*  in 
equal  times  about  a  pohU  in  thai  planer  the  randtant 
(Otraetidn  on  thewErtide  tmdM  to  that  piomt.  For  the 
datum  is  equivalent  to  the  statemmt  that  there  is  no 
ehuge  of  moment  of  momeiitam  abont  the  sun,  or 
that  the  aooeterattons  aU  pass  through  Uie  sun  viewed 
as  a  point 

From  the  first  law  it  follows  that  the  law  of  the  in- 
tensi^  of  the  attraction  is  that  of  the  inveree  squan 
<^  the  distaDce. 

The  polar  equation  of  an  ellipse  reArred  to  its  bcni  Is 

2 


(l-heooa*). 


where  I  is  the  latu  rectum. 
Hence 


d'u      Se  , 


and  therefine  the  attraetlon  to  the  focna  requisite  tat  the 
dsseription  of  the  eUIpee  ia  ( M?) 

P-»...  (^+.)-?^-. 

Htme^t  if  tts  orbit  he  am  90^$*  dMenftsd  oteirf  a  etmtM  ^ 
attroetwn  at  tA«  /oeuf ,  Ins  9f  mttnfilir  is  lAof  ^  Ms  mvsrss 
sjfHara  o/  ike  dittoMd. 

From  the  third  law  it  follows  that  the  attraction  of 
the  sun  (suppoeed  fixed)  which  acts  on  unit  of  mass  of 
each  of  the  phmets  is  the  same  fw  each  planet  at  the 
same  distance. 

EVur,  in  the  last  formula  In  \  144,  T*  will  not  vary  as  a' 
anleM  M  be  constut,  i, nnlesa  tbe  strength  of  attaactltm 
of  the  sun  be  the  same  for  all  the  planeta. 

We  shall  find  afterwards  that  for  more  rea- 
,  sons  than  one  Kepler's  lawa  are  only  approi- 
l^^d^^  Imate,  bat  their  enunciation  was  snfficient  to 
enable  Newton  to  pn^onnd  the  doctrine  of 
universal  gravitation,  viz.,  that  mery  jrarticfo  of  motfor  in 
tJks  tinfverjs  ittraefJ  tnery  otA«r  wUA  a»  attrotificm  wAon  rfir«e- 
ho»  i»  (Aol  of  fAe  liM  jounnir  tA«m,  and  wJiose  laagnStmAo  it  <u 
4k»  pre^t  if  the  matMei  tKndlg  and  at  the  igiutre  of  (Aedit- 


tomeoimemli/,-  or,  according  to  Maxwell's  rbrmulnuifu,  t»- 
tmem  OMTf  pair  of  partis  titen  it  a  atreoo  of  fie  aaters  <tf  • 
tmuio*,pnpor1»omal  to  the  proiiuttf  fte  sisiiii  ^  tkt pmiUM 
tbMtibjifkttqtMet^Omirimmiioe. 

If  we  take  into  account  that  the  sun  is  not  absolatdy 
fixed,  then,  neglecting  the  mutual  attractions  MFthepliaBl^ 
Kepler's  third  law  should  be  stated  thus  i~ 

The  Mftw  tf  As  major  matt  of  the  •rWb  an  mt  At  j|rm 

oftktpmrtoitotimmmKdAetmm»tfa»*i  tf  OommtU 

tktpimtL 

i  147.  We  will  now  indicate,  as  Iniefl^  as  cakoia- 
possible,  the  more  ordinary  tnoafimnationB  tionof 
xn  which  the  preceding  ftHinulsB  are  adapt-  ^^SSL 
ed  (fiv  astronomical  applications)  to  numer- 
ical oaleulaticm. 

Snppose  APA'  (fig.  47)  to  be  an  elUptie  orbit  deeotibed 
abont  a  centre  of  attraction  in  the  focus  8.  Also  sa^ass  P 
to  be  Uie  position  of  the  particle  at  any  tdms  i,   "Dam  FH 


Fig.  47. 


pupendienlar  to  the  major  axis  ACA',  and  produce  tt  to  eat 
the  anxUlaiy  eirele  in  the  point  Q.  LetC  bo  the  «™™!' 
centre  of  the  eorvea.  Join  CQ. 

When  the  moving  particle  is  at  A,  the  aeareat  pointsf 
the  otUt  to  8j  it  is  said  to  be  In  "  perihelion." 

The  angle  ASP,  or  the^excesa  at  the  particle's  iMii^todt 
ov«r  that  ot  the  perihelion,  is  called  the  "  tine  anomaly." 
Let  us  denote  it  by  *. 

The  angle  ACQ  is  called  the  "  eccentric  anomaly,"  and  is 
generally  denoted  by  «.  And  if  &'/»  be  the  time  cuf  a  eo» 
plete  revolution,  Mt  is  the  eiroUar  measore  of  an  imaj^naiy 
angle  called  the  "  mean  anomaly  f  it  woold  evidently  be 
Uie  tme  anomaly  if  the  particle's  angular  velocity  about  8 
were  constant. 

It  is  easy  from  known  piopertlee  of  the  ellipse  to  dedoos 
the  foUowing  relations  between  the  mean  and  eeoentria 
and  ^Bo  between  the  tme  and  eccentric,  aofnaalles : — 
— csinM. 


By  tkr  tbe  moat  important  problem  Is  to  find  the  valosi 
of  f  and  r  ss  ftiDctioDS  of  (,  so  that  the  direction  and  Iragth 
of  a  planet's  radios- vector  may  be  determined  for  an7  glvea 
time.  This  generally  goes  by  the  name  of  Kepler's  Prob- 
lem. 

Before  indicating  the  systematic  development  of  «,  r,  sal 
*  in  terms  of  t  from  our  equations  It  may  be  naeftil  to 
mark  that,  If  she  ao  small  that  higher  terms  than  itssqnan 
be  n^dected,  we  may  easl^  obtain  derekvments  oH- 
leet  to  the  ntst  three  terms.  Tkom 
H       +  ssina, 
'-n<+  e8in(iU-f  ssinHt)  neailj, 
-  at  +  s  dn  nt  +  is*  Bin  SHf. 


— -l_«easii, 
-l-«cos(iit+«ilniil), 
- 1  -  seoB  at -f  is' <1  -  eos  Sat) 

And  r«^-v/{»Mi(l -•*)}» 

which  may  be  written 

(l  +  «oo8»)"dt  ^' * 

or  (l-s«)|(l+#cos#)""^-». 

KetqiiogPOWBi*^ '1'"'^  than  tbe  third,  . 

(l-8eoos*+ lc>eosasj^-«, 

or  2ssin«+i«*rin8»; 
whanoa      S-nt  +  SsdnS— |s*sin8«, 

■.irt  +  8«sln(ii<-t-2asln  all-ls'Blnliil, 

-  nt  +  Ss  sin  «l  +  4k*  COB  Hi  rin  lit  -  IsNlMlBr 

-  •! -I- Ss  Bin  at -f  |«>  sin  Sal . 
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Eeplsr'a  EsruB'i  Problm 7b  jImI  r  md  9  m  fuw 
^oUem.      Nam  of  t  from  tka  eguaiiotu 

r-o(l-fcoa»)  (1); 

2- "  Vr^ "a  

«*  — »  — asimi  (3). 

Hi  Me  equtioQS  evidently  rive  r,  t.  And  t  directlj  for 
any  M^ned  value  of  «,  but  titia  is  of  little  value  in  pntc- 
tioe.  ^e  method  of  ■(untion  whieb  li  ooounonlj  sdwted 
ia  that  of  lAgmife,  and  die  geneial  principle  of  it  U 
this: — 

W»  ean  develop  #  fhna  equation  (2)  In  a  seriea  ascendluK 
by  poven  of  a  unall  quantity,  a  Auction  of  a,  the  coeffl- 
eienti  of  theae  powen  involving  «  and  the  linea  ef  multi- 
plea  of  H.  Now  liy  lAgmnge't  theorem  we  may  from 
eqnation  (3)  expnMs,  1  — ecosn,  sin  w,  ain  Sw,  etc.,  and  in 
series  aaoendln(  by  powers  of  e,  whose  coefflctenta  are  sines 
or  cosines  of  moltlples  of  nl.  Hence,  by  substituting  these 
values  in  equation  (1)  and  io  the  development  of  (S),  we 
have  r  and  #  expressed  in  series  whose  terms  rapidly  de- 
erease,  and  whose  coefficients  are  sines  or  cosines  oi  multi- 
ples of  Hi.  This  is  the  complete  practical  solution  of  the 
problem.  But  we  must  refer  the  reader  to  special  treatises 
for  the  ftall  development  of  this  snl^ject.   Compare  2  53. 

8UUU^  of     1 148.  We  may  take  an  opportanity  here 
ofgiringasketcnof  amitioiiw 
important  question  or  "kinetic  stalMUty." 

Tlie  general  ta«atinent  of  thia  subject  ia  entirely  beyond 

our  umit&   But  we  may  investirate  ita  conditions,  in 

the  ease  (tf  a  oentnl  tsAsA  natonUy  circular,     a  very 

riight  modifio^Mm  of  oar  equationa. 
Whatever  be  the  bw  of  emtml  fteea,  provided  It  d^iond 

on  the  diitanee  alonCk  we  can  write  the  aooeientlra  due 

to  It  as 

whsM  •  is  the  now  reciprocal  of  the  rsdius-veotor,  as  In 
|14L  The  hlnwrnatim  ot  the  motion  ts  then  entfarely 
sommed  np  in  the  equationa 

S  +  •  -  p/t»),  and  ^  -  »•». 
If  l/«  be  the  radius  (rf  the  cirele,thallnt  equation  beoomce 

Now  let  a  alight  disturbanoe  be  given  to  the  motion,  such 
thatlktonualtModtbuttbatHbeeomeia  +  s.  Thenwehave 

^+a+.-^/(a  +  «). 

Bnaoding  to  fliut  powen  of  s  only,  and  thenhy  assum- 
ing that  m  is  alwi^s  exceedingly  smul,  we  have 

S+-(i-^/(.))-o, 

the  tenni  ind^endent  of  s  vMdahlng  \if  the  emdltion  for 
a  dnahv  orUt.  By  eliminating  the  ratio  Wh*  we  have 

To  MBnia  stability,  m  must  not  be  capable  of  tnereasing 
faidaflnitely.  This  leads  to  the  result  tiiat  the  mol^iUer 
«f  i^ln  the  above  equation  mustbepositlvB; 

For,  If  the  multiplier  were  nc^tive,  the  value  itf  c  would 
eondst  of  two  real  exponential  terms,  one  of  which  would 
inereaae  indefinitely  with  the  angle  t,  and  would  disappear 
from  the  valne  of  z  under  qieclal  conditions  only. 

}t  tiie  multiplier  were  sero,  *  would  be  a  linear  fbnetlcm 
of  A  Haiwe,  in  the  only  case  we  need  consider,  we  have 

The  radius-vector  is  therefore  a  maximum  and  minimum 
(i.  SL,  apaee  oooor)  alternately  as  the  angle  «  increases  bj 
flttOMBve  Imorementa  each  equal  to 

w 

\*     /(•)  • 

Suppose  the  fbree  to  vary  ai  the  Invern  nth  pomr  9t  the 
lUstanoe. 

Hen/[a)aetfi->,aadirah«nl-^!^-l-(N-S)-S-ih 
^us  »  anit  be  leas  than  8:  i.  «u  a  alimlar  ortdt,  wtfli  tto 


centre  of  force  in  the  centre,  is  eaaentially  uustable  if  the 
force  vary  as  the  invene  third,  or  any  higher  invctae  pow 
er  of  the  distanoe. 

If  fi-2,  which  is  the  giavitatlui  ease,  tin  apaidal  angle 
is  evidentiy  v. 

1 149.  A  very  curious  result,  doe  to  New-  Newton's 
ton,  may  be  indicated  here,  vii.,  that,  if 
any  oentnl  ortit  be  made  to  revolve  in  its 
own  plane  with  angular  velocity  proportional  at  each 
instant  to  that  of  the  ra^us-vector  in  the  fixed  orbit,  it 
will  still  be  a  central  orlnt ;  and  the  additional  force 
required  wiU  "be  inversely  as  the  cube  of  the  radiua- 
vectOT. 

Oaumlly,  In  a  central  orbit, 

Butsuppoaat  to  become  sfj,  where  sis  a  eonstamt,  and  we 
have 

which  is  Newtra's  hypotheda^  The  above  ei|Batluu  b^ 

come 

f-WJ-P+(H-l)»<;,r«Ji-»r 
or,  as  they  niay  be  written, 

ii  -     -  P  +  (.«  -  l)»»/r«,  r»#i  -  *i . 
From  theae  the  proposition  is  obvious. 

Other  examples  of  central  orbita  will  be  given  when 
«e  disoasa  fnwnl  prineii^  audi  as  "  feast  action " 
and  "  vaiying  UB&m." 

SpedaJ  DrobUm.    The  BrdckuttxArau. 

}  150.  A  oeldbraled  problem  in  the  hia- 
toi^  of  dynamics  is  that  of  the  "curve  of  S^^e. 
swiftest  descent,"  as  it  was  called 

Tioo  pointt  bemp  given,  which  are  nether  in,  a  verti- 
cal nor  m  a  hormmtal  mi«,  to  find  the  curve  joinmg 
than  davm  vAaBft  ajNirftcfe  didmg  wider  gramtif.  ana 
Mtarttng  from  rmt  at  the  higher,  taU  nodi  the  other  m 
fAe  leak  poatUte  time. 

tbn  curve  must  end«kt]y  fie  in  the  vertksal  plane 
paaring  through  the  points.  For  suppose  it  not  to  fie 
m  tbat  plane,  ftrojeot  it  orthofronally  on  the  plane,  and 
call  corresponding  Omenta  of  the  curve  and  its  pro- 
jection <r  and  (/.  Then  if  a  particle  slide  down  the 
prelected  curve  its  speed  at  will  be  tbe  same  as  the 
speed  in  the  otiket  at  o.  But  a  is  never  ha  than  tr', 
and  is  generally  greater.  Henoe  the  time  through 
is  generally  less  than  that  through  «,  and  never  areater. 
That  is,  the  whole  time  of  famng  through  tne  pro- 
jected curve  is  leas  than  that  tJirough  the  curve  itself. 
Or  the  required  curve  lies  in  the  vertical  pluM  through 
the  points. 

Also  it  is  eae^  to  aee  that,  if  the  time  of  desosnt 
through  die  enbre  curve  is  a  mimmnm,  tJiat  throwh 
any  portion  of  the  curve  is  leas  than  if  thi^  portum 
were  changed  into  any  other  curve. 

And  it  IS  obvious  that,  between  any  two  Conditions 
contiguoiu  eqml  vaiuet  of  a  eomlinvou/Ay  ^  *  >>>azl 
xxurymg  ^uantitif,  a  maximum  or  mxnimurn 
must  ue.  [This  principle,  Uiough  excesmvelv  ample 
(witness  its  applicaUon  to  the  barometer  or  thermom- 
eter), is  of  very  great  power,  and  often  enables  us  to 
solve  problems  or  maxima  and  minima,  such  as  requure, 
in  analysis,  not  mereW  the  processes  of  the  differenUal 
calculus  but  those  of  the  calcnlos  of  variatioiis.  The 
inreaent  is  a  good  example.] 
Let,  then;  FQ,  QB  and  PQ^,  QOt  (fig.  48)  be  two 
itely  small  sides  of  polygons  such  that 
the  time  of  descending  through 
eidier  pair,  starting  from  P  with 
a  given  speed,  may  be  equal. 
Let  QQ'  be  horizontal,  ancf  in- 
definitely small  compared  with 
PQ  and  QR.  The  brachisto 
chrone  must  lie  between  these 
paths,  and  must  posMSS  any 
propcoty  which  the^  possess  io 
oonunon.  Hence  if  v  be  the 
■peed  down  PQ  (sapposed  uni- 
Flf.48.         fbrrn)  and      that  down  QK. 
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•dniwing  Qm,  Q'k  porpendkmlar  to  BQ'i  PQt  m  muit 
(iuva 

Now  if  0  be  Uie  inclination  of  FQ  to  Oxe  horixon,  9^ 
Out  of  QR,  Qn-  OQ'  oob^  Q'm-  QQ'oot^.  Henoe 
the  above  eqaatioD  oeoomea 

CM*  OMT 

lliis  is  tnie  for  anv  two  ooosecutive  elements  of  the 
requifod  eum ;  uu  tlierefora  througlioat  the  enrre 

VOCOM*. 

fiat  t^Qc  Tertical  diittDoe  &Ilen  through  (}  28).  Henoe 
the  curve  nanired  is  mitdi  that  the  ooaine  of  the  angle 
it  makes  with  the  hcniiontal  line  through  the  pobt  of 
departure  varies  as  Uie  square  root  of  the  distance  from 
that  tine^— which  is  easily  seen  to  be  a  property  of  the 
cgrdoid.  if  we  remember  that  the  tuwent  to  that  wrve 
is  parallel  to  the  corresponding  chord  of  its  genersting 
flirola  For  in  fig.  46,  { 137, 

008  BFU  -  eos  BAP*-  ^  -  -^^tcyAU . 

The  brachistoohrooe  thui,  undor  mvity,  is  an  inverted 
cm^oid  whose  onsp  is  at  the  point  Irom  which  the  parti- 
cle descends. 

9  151.  Whatever  be  the  impressed  forces,  reasoning 
similar  to  that  in  last  seoUon  would  show  that  the  oscu- 
Uting  plane  of  tJie  brachi^ochrone  always  oontuns  the 
nsofisiit  fisee,  and  that 

*'eM**«e<M#', 

where  B  is  now  Uie  complement  of  the  angle  between 
the  carve  and  the  reeottant  of  the  impressed  foras. 

Let  that  TMultant  -  F,  and  let  the  dement  PQ  »  «^  Hut 
+  Then 

or  ••■■-nrdns.  , 

Bat  f  a  008 s :  whieh  gives 


BBBeB 


•  008* 
V/£--F008«. 


Bat  In  the  limit  'jj' Pi  tlie  ladloa  ot  abacdate  oomtiite  at 

Q ;  and  Feos  a  la  the  normal  oomponeat  of  the  Impreased 
roiOB.  Henoe  we  obtain  the  resalt  that,  in  any  hrMhlsto- 
dirone,  the  pieamra  on  the  corre  la  doable  of  that  doe  to 
the  force  aoting. 

}  162.  Now  for  the  aneonstiained  path  from  P  to  B  we 
have  /Ml  a  minlmom  ({  SOS).  Henoe  In  the  same  way  aa 
t>of<KE«,4  being  the »n^« oorMRtonding  to«,  vooe4  — v'cos>' 
from  element  to  element,  and  therefore  throoghoot  the 
enrve,  If  the  direction  of  the  force  be  oonittant.  Kow,  if 
the  velecitiee  in  the  naoonatrained  and  braohlatoehnme 
paths  be  equal  at  any  egnipotentisl  sorbect  th^  will  be 
equal  at  every  other.  Hence,  taking  the  angles  ftrr  any 
eqolpotential  lorEsoe, 

eosSooB^  *  constant . 

As  an  example,  soppose  a  parabola  with  its  vertex  op- 
waids  to  have  for  directrix  the  base  of  an  inverted  cycloid ; 
these  corves  evidently  satisfy  the  above  condition,  Uie  one 
being  the  free  path,  the  other  the  braehlstoehrone,  for 
gravity,  and  the  velocities  being  In  each  dne  to  the  same 
Borlsontal  line.  And  it  Is  seen  at  onoe  that  the  product  of 
the  cosines  of  the  angles  which  they  make  with  any  hori- 
■ontel  straight  line  which  cuts  both  Is  a  constant  whose 
magnitude  depends  on  those  ot  the  t^eloid  and  parabola, 
Ui  value  b^g  |/]/4s^  where  I  Is  the  latos  reotom  of  the 
paxabolSk  and  a  the  dwneter  of  the  genatating  drole  of  the 
cycloid. 

KvuHcB  ofaBxrHdk  QtaeroBy. 
\  153.  Here  we  must  oontnt  onrselvflB 


iriw  a  ^  specnal  oases,  iriiioh  irili  be 
lied  as  much  ss  poarihie. 

A       parade  motet  o»  a  meofh  eiins^  wmdtr  tts  tuHm  tf 
SM*  wftow  vf  fvrtxt;  Jhtd  Ike  swHen. 
All  we  know  directly  about  the  pressoie  B  on  the  carve 


la  that  It  li  pezpaadkaUar  to  th»  tangent  line  at  mv 

pidut. 

Besolve  then  the  given  foroes  acting  tapon  the  aaitids 
Into  three, — one,  T,  along  the  tangent,  which  in  all  esMS 
In  uatnre  will  be  a  ftuotlon  of  y,  s,  and  therefore  of 
another,  N,  in  the  line  of  Intersection  of  the  normal  and 
owmlating  planes  (or  radios  of  absolote  eurvatore) ;  andttM 
third,  P,  perpendioolar  to  the  oscolating  plane. 

Let  the  resolved  parts  of  B  In  the  direeUons  of  K  a-d  P 
be  Bi  A.  Now  the  aeoaleiatlon  of  a  point  moving  in  say 

mamw  Is  eomporaded  of  two  aeBeleiatloBs,  ene^st 

4f  ,s 
e^atong  the  tangent  to  tlw  path,  and  tiie  other— tomids 

the  centre  ef  absolnte  cnrvatnxet  the  aoceUsation  per- 
pendleolar  to  the  oaeolatlng  |daD*  being  aero;  and  thm- 

fore 


(1). 


Thtseqoatton,  together  with  thotwoequadensof  the«Brv% 
is  soffldent  to  determine  the  motion  completely. 


Also 


--B,+N 


(2). 


Bi  and  N  being  eonsidered  podtlve  when  acting  towatdi 
tiie  centre  of  Msolnte  curvature ;  this  equation  determlnsi 

!blow  B|  is  the  reaction  which  prevents  P's  withdrawing 
the  paxmuflma  the  oacnlating plane;  and  thorafiRn 

E,  P  {»). 

(S)  and  (3)  give  the  reeolved  parts  of  tiie  pressure  on  the 

cnrve. 

Also  v^fBt  +  Bi),  and  its  direction  makes  an  angle 
—  tan"'  (Bi/B^)  with  the  oscolating  plane. 

If  the  result  of  the  Investigation  should  show  that  at 
any  time  B  could  vanish,  the  particle  most  be  treated  ai 
tn»  until  the  equations  of  its  tnt  motion  show  that  it  li 
again  in  contact  with  the  curve. 

A  particle  move*,  under  given  forcet,  on  a  given  Partis  oa 
tmeotk  sw/om;  to  detenmne  the  Motion,  m*d  Ike  ™^)^ 
prswrsoalfcsswJSMs.  siuwm. 

Ut  F(«,y,sj-0  (1), 

be  the  equation  of  the  snrfhce,  B  the  reaction  acting  in  the 
normal  to  the  sur&oe,  which  is  the  only  effect  of  the  en* 
steaint.  Then,  If  a,  ^  »  be  its  direction  eosines,  v»  kniw 
that 


with  similar  expressions  fof  p.  and  r,  the  differential  eoeff- 
eients  being  partial. 

If  X,  T,  Z  be  the  applied  forces  on  unit  of  ma  si,  sue 
equations  of  motion  are,  evidently, 


«-X  +  BA 
p-T  +  B 
1-2  +  B 


Multiplying  eqnatlona  (8)  zwpeeUvdy  by  1, «,  d^  and  add- 
ing, we  obtain 

B  disappears  from  this  equation,  fbr  Its  ooefflelent  is 

and  vanishes,  beoanso  tiie  line  whose  direction  oos^es  sie 
propraiioiwl  to  i,  etc.,  being  the  tangent  to  the  path,  li 
perpendionlar  to  the  nomuu  to  the  surflwe. 

If  we  snrooae  X,  Y.  Z  to  be  a  conservative  systva  of 
fioroes,  the  inteipal  of  (4)  wUl  be  of  the  fknm 

l««-#(s,,,s)+C  (5), 

and  the  velocity  at  any  point  will  depend  <nly  on  tts 
initial  dreumstanoes  of  pr^eetion,  and  net  on  the  Ana  cf 
the  patii  punned. 
To  fiua  B,  naolve  along  the  noraud,  tiien 

••/*-XJl  +  T*i+Zr  +  B, 
which  givaa  the  reaction  of  the  snr&oe;  r  being  the  radlm 
of  curvature  of  the  normal  aeetloa  of  Oftsnifiwo  thraagh 
the  tangent  to  the  path,  mid  the  maaaef  the  partWahaiig 
taken  as  unity. 
A  JM  tihs  flurw  «Udb  Ms  pevffels  diierasi  i»  Os  saq^ 
For  this  purpose  we  most  eliminate  BfhMaeqnatioBi(S). 
By  this  prooeaa  we  obtain 

»^_tiX..JLiZ  (« 
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twa  equttona,  batw—a  whSdk  If  I  bft  allmltuited,  the  nault 
!■  tlie  oUhzontiftl  «qtution  otm  leeond  wu&oe  Intonaotliig 
the  ilnt  in  the  carve  described. 

If  there  be  no  ^plied  foTcet,  or  if  the  oomponeot  of  the 
Vplied  fotoe  in  the  tangent  phuM  ooineide  with  the  dl- 
leetlon  of  motion  of  the  pvtiele,  then  the  oeeolatiDg 
plane  tba  paitn  nf  iko  pvtiele,  whish  eontnin*  the  re* 
loltuit  of  B  and  tho  applied  fo»«,  will  be  a  nonnal 
plane,  and  tlierafora  tiie  path  will  be  a  geod«aie  on  the 
iorfiwe. 

Thus  a  vartlela  onder  «o  fwoei  en  a  nnootli  (or  nmgh) 
■orfhoe  will  dewribe  a  geodada 

)  154.  An  excellent  and 
importaot  example  is  fur- 
lusaed  by  the  simple  pen- 
dulum, when  its  vimtions  are  not  con- 
fined to  one  vertical  ^kne.  When  the 
bob  mores  in  a  bomontal  plane,  the 
anangement  is  called  a  conical*' 


Conlc*l 
pendulum. 


pendulum,  and  it  is  a  very  simi^  mat- 
ter, as  followB.  to  find  the  motion. 
Por  the  Terlical  component  of  the  ten- 
Bon  of  Uw  ttivag  must  support  the  weifi^  of  the  bob ; 


Fig.  4ft. 


Tooaa  — miTt 

where  « is  the  indination  of  Uie  string  to  the  TertioaL 
Also  the  horizontal  component  of  the  tension  must 
appl^  the  force  mV/R  49)  requisite  for  the  pro- 
duction of  the  curvature  of  the  path)  u 


TsinM  — w 


V* 

IsinM* 


BBimin^ring  mfT  from  thcso  eqiuUinis,  we  hwe 


Bat,  if  r  be  the  time  of  rarohiUon  of  the  bofa^ 
VT-2«Iiin«. 


nenee 


CM* 


L  A,  the  conioa]  pendnlom  revolres  in  the  period  of  the 
tmm  Tilnrations  of  a  simple  paidnhun  whose  leiu:th  is 
tho  vertical  oomponrait  oi  that  of  the  conical  pencralum 
U  134). 

To  cany  tbe  Invettlgatlon  to  eaaes  in  which  the  pen- 
dulora  dewrlbes  a  tortnoni  carve,  we  requite  (except  for 
ftpproxinute  reanlta)  the  use  of  elliptic  ftinctionB.  We 
thus  obtain,  among  others,  the  following  reeulta : — 

The  motion  will  be  compriaod  between  two  horizontal 
circles.  Let  the  depths  of  these  circles  below  the  centre 
be  b  +  e  uid  i  —  e',  then  the  vertical  motion  of  the  bob  of 
the  pendnlam  will  be  the  same  as  that  of  a  point  on  a 
Bimple  pendnlom  of  length  I'/e  perfonning  complete  revo- 
lutions in  the  tame  periodic  tune  as  the  spherical  .pen- 
dulum. 

But  for  one  of  the  moet  importuit  applicatloni  the  de- 
flexion from  the  vertical  Is  always  very  small,  and  it  is 
easy  to  obtain  a  soffloiently  accurate  working  approxima- 
tion without  the  one  of  ellfptic  fanctiono.  If  we  pat  p  and 
g  for  the  semidlameteis  of  the  small  eUiptio  orbit  which 
will  then  be  deaoribed  by  the  pendnlom  bob^  we  And  tat 
the  afsidal  angle 


Hence,  when  a  pendnlom  Is  slightly  disturbed  In  any  way, 
the  motion  Is  to  a  fiist  approximation  elllptio  as  in  |  SO. 
But  the  second  approximation  shows  that  this  ellipse 
rotates  in  its  own  plane,  and  in  the  same  sense  as  tiiat  in 
whtdl  it  Is  dflseribed,  with  an  angular  velocity  pttuftir- 
Unnal  to  its  area.  Henoe  the  neeesd^  fi»r  extrame  care^ 
in  making  Foaeanlfs  experiment  (presenUy  to  be  de- 
scribed), lest  the  path  shoald  even  sllightly  deviate  finnn  a 
ver+Joai  plane. 

S  155.  Another  veiy  importuit  and  usefiil 
S5dS™   example  is  fimuBhed  by  Blackburn's  pen- 
dulom,  which  is  nmply  a  pell^  supported 
by  three  threads  or  fine  wires  knotted  together  at  one 


point  C  (fifr  flO).  The  two  other  ends  of  two  of  them 
are  attached  to  fixed  points  Aand 
B,  and  the  third  snpporta  the  pd- 
let  P.  The  motion  of  P  is  vir^ 
tnally  executed  on  a  smooth  sur- 
faoe,  whose  prin<Mpal  curvatures 
near  the  lowest  pomt  an  1/GP  in 
the  plane  of  the  three  threads, 
and  1/PK  in  the  puuie  perpen- 
dicular to  them,— £  being  the  in- 
tersection of  the  vertical  through 
C  with  the  line  AB.  Hence  lor 
small  disturbance^  of  this  system, 
P  has  a  simple  harmonic  motion 
in  tho  plane  of_the  paper  whose 
period  is  2fr  l/QP/g,  and  aaother 
at  ri^ht  angles  to  it,  with  period  2n  VP^g.  The 
ampUtudes  of  these  motions  are  arbitrary,  and^  with 
the  difiiercuce  of  phase,  depend  entirety  on  the  mitial 
disturbance.  Thus  we  have  a  very  ample  mechanical 
means  of  producing  ihe  combinations  treated  in  2  63 ; 
fof  we  hwe  only  to  make 

PE:PC::«':-", 

and  give  the  bob  its  proper  initial  motion. 

J  156.  When  CE  is  very  small  compared  with  CP, 
we  hare  a  realization  of  the  case  of  I  61,  in  which  the 
orbit  is  (at  anv  instant)  an  ellipse,  but  in  which  the 
ellipse  gradually  changes  its  form  and  position,  so  as 
to  be  always  inscribed  m  a  definite  rectangle.  Tois  ex- 
pCTmmtal  anangement  is  eneedingdy  insttnctive.  To 
avoid  as  fiur  as  mi^  be  the  effisots  of  leMStanoe  of  the 
air,  the  vibratioiu  shotdd  be  slow,  tl  c,  the  wires  dionld 
be  as  long  as  possible.  The  bob  should  be  a  ball  of 
lead,  containinff  a  tube  fiill  of  ink  which  slowly  escapei 
from  a  fine  orifice  at  its  lower  end,  so  as  to  make  s 
permanent  record  of  the  path  on  a  sheet  of  paper 
placed  below  the  plane  of  motion  of  the  bob,  bat 
parallel  and  very  close  to  it  Or,  the  bob  may  be 
nimished  with  a  spike  at  its  lower  end,  from  which 
inducdon  sparks  may  be  taken  so  as  to  pierce  a  sheet 
of  paper  laid  on  a  copper  plate  below  it 

By  mere  alterations  of  the  point  of  snspennon  A, 
the  ratio  of  »,  may  be  varied  at  pleasnre,  provided 
that  AO  and  BC  are  long  enough  compared  widi  GP. 

{  157.  Lissajoux  produced  umilar  curves  LtMaioaA 
attaching  plane  mirrors  to  the  legs  of  taning- 
tnning-forics,  and  alloiring  a  ray  of  ught, 
after:  soeoeSBTs  refieetions  from  two  such  mirron,  to 
fall  on  a  scroMi.  But  it  seems  to  hare  been  first 
pointed  out  much  eariier  by  Sang,  and  afterwards  de- 
veloped by  Wheatstone,  that  the  same  result  is  ob- 
tained by  fixing  firmly  one  end  of  a  steel  rod,  and 
setting  the  free  end  in  vibration.  There  are  two  planes 
of  greatest  and  least  fiexunl  rigidity  (j  274)  in  b31 
wires,  however  carefully  drawn.  These  are  at  right 
angles  to  aoo  another ;  and  Uie  motion  of  the  free  end 
of  the  wire  when  slightly  disturbed  is  therefore  pre- 
cisely that  of  the  bob  of  the  Blackburn  pendulum. 
Another  interMting  mode  of  mwlucing  the  same  re- 
sult is  by  canmng  a  ray  of  sunlight  to  ne  reflected  in 
snooeSRon  from  four  mirrors,  all  attached,  nearly  at 
right  angles,  to  parallel  axes.  One  jHur  is  made  to 
K^ate,  the  two  in  oppocdte  directions,  with  one  angular 
velocity.  A  ray  reflected  in  succession  from  these  ti 
(}  65)  made  to  oscilUte  according  to  the  simple  har- 
monic law,  in  a  plane  which  can  oe  varied  at  pleasure 
by  altering  the  relative  pomUon  of  the  normab  to  the 
two  mirrois.  The  other  pair  of  mirrors  supplies  the 
other  umide  hamumio  motion,  also  in  any  dewed 
plane. 

i  158.  We  must  next  oonndmr  the  ^ect 
of  the  earth's  rotation  upon  the  motion  of  I^^IIjuL 
a  simple  pendulum.   Strange  to  say  it  was 
left  for  Foucault  to  point  out,  in  Febnuuy,  1851,  that 
the  plane  of  vibration  of  a  ample  pendulum  suspended 
at  either  pole  would  apptar  to  turn  through  four  light 
anj^  in  twenty-four  nours,— the  phuie,  in  &ct,  re- 
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mainiag  oonstant  in  poation  while  o^ects  beneath  the 
pei^nlum  were  camed  round  hy  the  diurnal  rotaticHL 
At  the  eauator,  it  was  pretty  obrioiu  that  no  such 
e^ot  would  occur,  at  least  if  the  original  plane  of  vi- 
lHSti(Hi  WM  east  and  west  By  some  proecta,  of  which 
he  gives  no  aooonntj  Foucanlt  arrived  at  the  result  that 
the  plane  of  osdUation  must,  in  any  latitude,  appear  to 
nudce  a  oomid^  revolution  in  24*xoo6ea  uUitade. 
Tlus  enrious  result  has  been  amfdy  verified  ly  experi- 
ment 

The  eqnattoiu  of  motioa  of  the  pendDlam,  referred  to 
reotangiuar  axes  fixed  in  direction  in  ipace  aod  drawn 
tma  the  earth's  oentie^  the  polar  axis  being  that  of  a,  an 
obriooily 

with  similar  exprenions  In  y  aod  m  (ojh,  6  being  the  co-or- 
dinatea  of  the  point  of  Bospension,  T  the  tenaion,  I  the 
length  of  the  string,  and  X,  Y,  Z  the  oomponente  of  grav- 
ity). 

The  eqnatioDB  of  motion  referred  to  a  new  »et  of  axes 
parallel  to  the  farmer,  hut  drawn  tfaroogh  the  point  of  sna- 
penslon,  are 

etc  —  etc  J 
Let  OS  now  refer  the  motion  to  axes  turning  with  the 
earth,  bnt  drawn  ftom  the  point  of  sospenslon.  If  the  axis 
of  the  drawn  nrdoallr,  and  the  axes  of  {  xflspeotlvely 
sonthwarda  and  eaetwuds;  and  if  mI  be  tiie  angle  at  time 
t  between  th«  pbuies  of  n  and  |%  a  being  tiie  eo-latttode 
of  the  point  of  Mupanalon,  we  hava(aMiming  tbatf  Inter- 
seets*) 

eoB  zf  —  sin  A  cos  W, 
ooe  yt  —  sin  A  sin  v(, 
eosi(  ■•easA,eto. 
Bf  means  of  theee  expressions  we  can  at  onee  And  the 
TalaeeoT  x— a,  y  — in  terms  of  f,  ^,  i,  (,  as  follows  t 

•  — a  —  I  sin  A  oos  «t  +  It  COS  A  one  m( —  <  sin  nI; 
y  —  ft  -  e  sin  A  sin  trf  +  ii  cos  A  sin  *(  +  <  OOBM^ 
»  — «  — toosA        — vsinA. 

Let  V  be  the  aooelexation  due  to  the  attraction  of  gravis 
slonSk  and  w  the  angle  (nearly  e^oal  to  a)  whidi  its  dlreo- 
tlon  makes  with  the  pmar  axis.  [We  liave  above  In  efllMst 
asmnwd  that  its  direetton  lies  in  the  plane  of  it,  as  we 
have  asnimed  that  the  axis  of  |  intersects  the  polar  axis, 
while  we  know  that  the  centrifugal  fone  lien  in  their 
eonunon  plane.]  Let  r  be  the  distanee  of  the  point  of  sos- 
pensioB  from  Uie  earth's  eentre,  n  the  sngle  its  direetku 
makes  with  the  polar  axis.  Then 

a  — rsin»icos<*f,  ft  ^rsin^sinot,  e  —  reoSft. 

With  these  data  we  toansform  eqnaticms  (X)  tnm  s,  y,  s 
to  I,  4,  £.  The  equations  Immediately  obtaiiied  are  inoon- 
Tenientiy  long  tat  oar  oolnmns.  Bnt  th^  arc  easily  sbn- 
plifled  as  follows. 

We  contemplate  small  vibrations  only ;  so  we  may  treat 
I  as  being  practically  equal  to  —I ,  and  omit  its  dmieren- 
tial  ooefBoieots.  We  also  wnlt  powers  and  prodaots  of  L 
and  all  terms  in  except  those  in  which  It  is  moltlpliea 
\j  a  large  quantity.  Fi»  it  is  known  that  the  eentrlftigal 
foioe  at  the  equator  b  riiont  US89th  of  gravity,  or  that 
^iproziswtely 

rm*  — 


With  these  consideiatlons,  and  the  eondition  that  to  the 
degree  of  approximation  desired  we  have  T—  mf,  we  still 
ttarther  simplify  oar  eqaatlons.  We  are  led  to  reoogniae 
thatTeosr  — 900SA;  and  thus  we  have  finally 


^-a-eoaxS+f^-O 


^,+ft.eosA'^  +  ;<-0 


.(«). 


nieeeare  the  equations  of  the  motion  of  the  Mi,  referred 
to  a  horiaontal  plane  fixed  to  the  earth.  The  middle  terms 
obviously  d^wnd  upon  the  earth's  rotation. 

To  interpret  equations  (2)  it  is  convenient  to  empicqr  a 
second  ebMge  of  oo-ordlnates— to  refer  the  motion  to  axes 
revolving  nniformly  in  the  plane  of  ^,  (,  with  angular  ve- 
locity O.  If  g.  1  be  the  eo-<»dlnates  referred  to  tiie  new 
axes,  we  have  by  analytical  geometry 

V  -  B  eos  0(  -  2  si  a  Of,  {  -  B  sin  (U  + 1  cos  Of, 

lbs  snbsMtntion  of  which  la  (S)  lesds  to  the  equatIsM 


(4 


proviMwetske        o—— moos  a  .  . 

and  omit  as  before  terms  of  the  order 

(4)  shows  that  the  new  axes  rotate,  in  the  amotlU  direc- 
tion to  that  of  the  earth,  with  the  component  m  theeaitii'c 
angular  veloei^  i^wnt  the  vertical  at  the  plaoe.  And,  in 
the  plane  so  revolving,  we  see  by  (3)  that  the  bob  of  tba 
peodalam  describee  an  approximately  elliptie  orbit,  ol 
which  a  stn^ht  line  is  a  partl<»ilar  case. 

Aeireular  path  being  obviously  possible,  let  us  assBBteat 
particclar  integrals  of  (8), 

1  — eeos(pt+a),  (  — esin (pt  +  •). 

The  substitution  of  these  values  gives  the  same  issilt 

JI*4-2-p00BA-ff/I-0 

In  each  of  eqaationa  (2). 

Put  nil  -  »■,  then  the  values  of  p  axe,  to  the  degree  ol 
approximation  above  employed,  cos  a,  so  that  the 

(apparent)  angulsT  veloei^  of  a  conical  pendulum  is  in- 
creased or  diminished  by  ••cosA  according  as  its  direetioo 
of  rotation  is  negative  or  positive. 

{  159.  The  preceding  {uoblem  is  a  par- 
ticukr  case  or  the  following  general  one.  J|!,S3£tI>* 
7b  find  the  motion  0/  a  parttae  mdsected  to 
the  action  of  aiven  forca  anc{  vmder  varyinff  anutraimt. 
It  would  lead  US  to  details  inoompatible  wnh  oor  finuls 
to  enter  upon  »  Aill  disoosBum  of  bo  wide  a  qnestioD, 
bnt  we  give  one  or  two  rim]d«  and  Dsefnl  oaasn  to  show 
the  commoner  forms  of  procedure. 

A  MrfMis  imdar  oay  fonea,  mad  natmg  m  •  naeoa  imimm- 
fol  irfdM«,  is  ottodbsd  ly  M  teestNuiftb  sMiv  (•  •  fstef  wUeft 
wMiHiayieMSMBMr-faflhsfjrinM;  Is  rfsferafas  tihs  sMiiss 
of  taeh  partids- 

Let  St,  f,!,  She  the  eo-ordinates,  at  tlsui;  of  the  partus 
and  point,  a  Uie  length  of  tiie  string,  B  the  tsnalan  of  ths 
string,  and  m  the  mass  of  the  parUfiM. 

For  the  sutlaa  of  the  Mrtwe  we  have 


with  the  eondition  (»  -  * )"  +  (y  -  F)"  -  a«. 
Mow  1^  fate  given  ftancttonsirft.  Thke  from  both  ridss 

df* 

ively,  and  we  have  the  equations  of  r^aike  motioK 


of  the  etoatioiis  (1)  the  quantities  1 


_J«(«-g)     ^  „»-g 


Tliese  axe  pxeoise^  tbn  equations  We  ahonld  hava  had  If 
the  point  bad  been  fixed,  and  In  addltiao  to  Ae  foiees  X, 
T,  and  B  acting  on  the  particle,  we  had  applied,  reversed 
in  direction,  the  accelerations  of  the  point's  motion  with 
the  mass  as  a  fiMitor.  It  is  evident  that  the  same  tlieorem 


will  hold  in  three  dimensions. 


neaeedeiationB^.  ^ 


are  known  as  Amotions  of  f,  and  therefore  the  equations  of 
relative  motion  are  completely  determined. 

Let  there  be  no  impna$ed  foreet,  mmd  mamtt  fnt  thai  At 
pokU  mnee  viUi  eontUmt  veioekg  it  a  atrmfiu  me. 

Hen  ^  *  ^  ^  oonstant,  and  thereflne  no  tenns  sis 

introdneed  in  the  equations  of  motion. 

Again,  MMpoM  the  youif  j  wuiti&it  to  be  rertiHasar,  hmt  mn- 
/onnly  ooMMrafoif. 

The  relative  motion  will  evidently  be  that  of  a  slmpk 
pendnlum  from  sUo  to  side  of  tiie  point's  Una  of  asstiaB. 
In  certain  esses,  when  the  angular  velocity  exceeds  a  cer- 
tain limit,  we  shall  have  the  string  oooasicMially  untendad ; 
and  this  will  give  rise  to  an  impact  when  it  ia  again 
tended.  While  the  strfaig  is  nntended  the  paxtfate  saevsi^ 
of  course,  in  a  straight  line. 

fhnyoos  the  point  to  move,  with  mnttmt  trngubr  sJssf^  m  to 
4  eirats  whoee  raditu  is  r  and  eentre  erMs. 

Here,  sa^cslng  the  point  to  start  from      axis  at  m, 
5    r  eos  Mt,  y    r  sin  Bf. 

Henes  ths  eqnatlais  of  notion  axet  sIms 
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(»- i)» +(>-»)' -a«. 

«r,  In  poUr  eo-<ndiQ»tes,  for  the  relatlre  MiotJoii, 
^(..g.)—,.«.aln  (•--«), 

Now*— MliitiiA  inoltnktionof  tiu  itilnc  to  the  ndlus 
tUliU  thnngh  the  poiot ;  call  It  4,  tnd  we  liw* 

th«  eqiutloD  of  motion  of  m  aimple  pcmdnlam  wboM  kngth 

Tha  putloto  tberefore  mor/*,  with  refer«noe  to  ths  nnl- 
fonnly  reTolTlng  radioKof  theelrcle  described  by  the  point, 
Jut  M  » limple  pendalom  with  refexenoe  to  the  TertMal. 

A  pmrtidB  moMt  fat  fl  amMtk  «frMjrU  tai*  wktA  rmohm  wUk 
ttmttant  amgniar  Miaeiijf  mmdattrtieat  uticfc  *l  to p*r- 

Here,  rwTetiing  the  putlole  to  polar  ooMRdtnaAea  In  the 
plane  of  motion  of  the  tnbe,  we  have  4  »  conitant  ■-«,  P — 0 
({  47),  and  thw  for  the  aeealenrtloii  almg  the  tab* 

whMM  r-AeH(  +  Be-< 

Sappoae  the  motion  tooommenoeatUne  (  — 0  bjUteenV 
ting  of  a  itring,  length  a,  attaching  the  parttele  to  the  sjdi. 
The  vdodty  «t  the  particle  at  that  instant  aloBg  tibo  tobe 
taMTO.  Heneaatt^O 

H  that  A  -  B  -  K  and  r  -  + 
Inflg.filMOKbetb»UitUl  podtlou  of  O*  tab*  and 

.L 


Fig.  61. 

A  that  of  Um  parttele,  and  letOLand  Qbe  the  tube  a^ 
paitkda  at  timet.  TheuOA— MianAP— a«i;OQ'r,and 
wahava 


From  thli  wa  ate  that  OQ  and  the  are  AP  are  eone- 
tpondiag  valnes  of  the  ordinate  and  abecdaw  of  a  catenary 
wbooe  parameter  la  OA.  Here  the  vertical  preanue  on  the 
tcbe  la  equal  to  the  wel|^t  of  the  particle,  while  the  horl- 
aantal  pnann  la 

-  ^(r«<)--8»-f— «»«a(e^-C-"'). 

Fktnn  tbla  eqoatloi^  eomUnad  wiOi  the  Talne  of  r,  we 
easily  dedaoe  for  the  horisontal  fna> 
•are  the  Talne 

W>/(r«-o"), 
and  it  li  therefore  proportional  at 
any  initant  to  the  tancent  drawn 
from  Q  to  the  circle  APH. 

Leta»tia«beiit  tksform  ofm  HrOt 
tuning  wUh  eoMtaiU  angmlar  pdodty 
mktmtavertieatdimmtter.  LetAO(flg. 
K)  be  the  axia,  P  tiie  positioa  of  the 
putido  at  any  thne.  Let  POA-* 
laneto  the  partielo'i  position,  and  B 

paiMBre  on  the  tube  in  the  dlnBtiaQ  of  OP. 
Vol.  XV.— 7M  • 


Fig.6S. 


We  ban 


^'Tifinatf"g  B, 


.^«coa# 
d*ain« 


'f-Bcat«, 
-»*«sin*--Bdn«. 


a^j^  —at**  ilnfflOBf  —  —  filnf 


(I). 


The  poiition  of  eqaillbrinm  will  therefore  be  given  by 

■in#-0;  or  by*  — y, where eoaT—jj^. 

Integrating  (1), 

(^)*-0-f 9»«eoaTeaa*-»*ooa**  ...<«). 

Soppoae  the  particle  to  paa*  through  the  lowaat  point 
with  velocity  omi  ,  we  have 

)  *  —  ;  -  S-"  COB  »(1  -  eoa  •)  +  »«  Bin  «• 
-^{(l-eo.y)«  +^-(Ma*-eoav)*} 
nmrmilBhlf^>4coa^or  ••{>^(  that  K 


and 

if  the  Telocity  at  the  lowert  point  be  gnata&an  tiiat  dmc 
to  the  kvel  of  the  blgbaat  point. 

U«iK^*  thBpartlelewilloMUlata;aiidif^-0^wlMB 
«  -  %  then  (^)*-^(eoa*-eoBa)-.*(eoa*  « -aoa*.) , 

-M«(eoa*-caa«)  (^-«aB«-ooa«y 

— «>*(eoa  *  —  ooa  a)(S  eoa  y  —  ooa  «  —  eoB*) ; 

andtherefore»If  Seo8T-ooaa>l,tbe  partide trill  aaafl- 
lato  through  the  lowaat  point. 

If  1  >  S  eoa  T  ~  eoa  •  >  - 1,  then,  pottlnc 

8 00*  T  —  eoa  «  ■>  ooe  f , 

2)  -•»(eoe*-«)aaKeoa*-«oa*), 


Fig.  A 


and  the  particle  will  oaolUate  on  one  aide  of  the  Tortieal 

diameter. 

In  each  (tftheae  three  oaoea  the  eompleto  eolation  of  the 
problem  can  be  exhibited  in  term*  «f  elllptie  ftinethms. 
In  the  last  two  oaeea,  when  the  arcs  of  oadllation  are  very 
amall,  a  inlllelent  aolntlon  may  eaaUr  be  obtained  by  the 
OKui  method!  of  ^proxlmatlon.  liiia  la  a  partieiuarly 
tawfemotlve  erample. 

I  KKt.  Ab  a  final  example  of  oonstnuiied  moti(m  of  a 
Q  particle,  let  na  find  the  form  of  a  cnrre 
snch  that  a  partiole  will  slide  down  anj 
an  of  it,  frmn  Uie  migb,  in  the  lame 
time  as  down  the  oh(nd  of  that  are. 
If  OAjOB  (fig.  58)  be  any  two  chor^' 
it  is  puun  that  the  diffirawe  of  the 
times  down  these  chords  must  be  equal 
, .  to  the  time  of  deacrilrinK  the  an  AB. 
Bn^  if  OA  make  u  angle  #  with  the 
TOtioal,  the  time  of  desrant  akmg  it  it 

Vgooa* 

And  the  TekxntyatA  is  T"iiAn  it  iiii  Mill  Ihn  lit 

deaoriluDg  AB  (considered  as  infinitcsiinal)  is 

AB/i/^Acoo*. 

If  we  put  r  for  OA,  our  condition  gives  at  oooe 

j.  /-»  d* 
d*Vfooa*  ysgrtxmt' 

wheretisthelengdiof  thearoOA.  This  eqnttioB  it 
earily  int^crated,  and  the  mohing  relation  is 
r*-«*sinS*, 

which  belongs  to  the  well-known  lemnisoate  of  Ber^ 
noollL    Fnm  its  ibim  we  see  that  the  mtioal 
from  which  9  is  measured  is  a  tangent  at  O ;  to  thai 
the  motion  in  are  oommenoes  vertiouly. 

8  161.   To  complete  this  elunentary 
sketehof  thedynamietof  a  tindb  parade  SSSSt 
we  take  an  instance  or  two  of  distnibed 


Digitized  by 


Google 


722 


MECHANICS. 


motion."  The  essence  of  this  question  is  usually  that 
the  disturbing  forces  are,  at  any  instant,  small  in  com- 

Sarison  \rith  the  forces  nroducing  the  moltOQ so  that, 
nring  any  brief  perioa,  the  motion  is  pracucally  Uie 
same  as  fx  no  dutorbiog  cause  had  been  at  work. 
Bat,  m  time,  the  effects  of  the  disturbance  may  be- 
come to  neat  as  enUrely  to  change  the  dimensions  and 
ibnn  of  the  orbit  deecrioed.  Hie  mathematical  meth- 
od which  has  been  devised  to  meet  this  question  de- 
pend upon  what  has  just  been  said.  The  character 
of  the  path  is  not,  at  any  particular  instant,  affected 
the  disturbance ; .  but  its  form  and  dimensions  are. 
Hence,  as  the  first  depends  upon  the  form  of  the 
equations  which  represent  it,  while  the  latter  depend 
upon  the  actual  and  relative  magnitudes  of  the  con- 
stants involved,  we  eetile,  once  for  ail,  the/orm  of  the 
equation  as  if  do  disturbing  cause  had  acted.  3ni  we 
an  thus  entitled  to  ismime  that  the  oonstants  which  it 
involves  are  auantities  which  va^  with  the  time  in 
consequence  or  the  slight,  bat  persistent,  effects  of  the 
disturbance.  And,  as  we  know  diat,  if  at  any  moment 
the  distorbanoe  were  to  cease,  the  motion  would  forth- 
witSi  go  on  for  ever  in  the  orbit  then  being  dacribed^ 
we  may  asnime  that  in  the  expressions  for  the  compo- 
nents of  the  velocity  no  terms  occur  depending  on  the 
rate  of  alteration  of  the  values  of  the  constants.  This,  as 
will  be  seen  below,  very  much  sim^ifies  the  mathemat- 
ical treatment  of  such  questions. 

.__  9uppo»4  a  vgtimdfd  pmtiulim,  or  a  timple  p«rtd%t- 
ruaumm.  |^  mbraUnp  thnms^  eery  mmU  m-ei,  to  M  ««&- 
jteled  to  a  «&^pl»  harmcnyi  di^rimut  tka  dbmtim  af  itt 
mrfuM,  The  equation  of  motton  will  obvloiulr  be  of  tiie 
form 

— Acosm*,  > 
when  %' -lie,  as  In  2 134. 

The  tntegial  of  tills  eqaatinn  is 

•  -  P  COS  (m  +  Q)  -  jUi^^oos  •»* . 

We  see  then  that  the  resolt  !■  the  snperpositloD  of  »  new 
simple  harmonie  motion  on  the  nataral  simple  harmonic 
motion  of  the  andiatarbed  hob,  and  that  it  is  altogether 
independent  of  the  amplitude  and  phase  of  the  undisturbed 
motion.  So  long  as  the  disturbanoe  is  verysmaU,  this  new 
part  of  the  motion  may  be  neglected,  nnlem  m  is  veiy 
nearly  eqoal  to  n.  For  in  that  case  the  amplitade  of  the 
disturlnuioe  may^eoomo  moch  greater  than  that  of  tiie 
original  motion,  when  siia  equal  too,  theintecralebanges 
its  form,  and  we  have 

«  -  P  001  (iK  +  Q)  +  A^  slnm. 

Harmonio  TUs  showB  that,  in  the  speidal  ease  of  a 
moUoD,  ^starfcaiioe  of  the  same  period  as  the  un- 
turta^  of  .<iiBturbed  moUon,  the  nature  of  the  motion 
wme  is  entirely  changed.  Thus,  suppose  the 
pclod.  ponduluin  to  be  at  rest  at  its  lowest  jMint 
idien  the  disturbanoe  is  applied ;  then  we  have  merely 

•  — Ag^sinul, 

ft  rimpW  harmonio  motion  whose  amplitude  increases 
iu  proportion  to  the  time  ekpsed  since  the  disturbance 
oommenoed. 

Point  of  \  Afl  another  illustTation,  suppose  the 
mqM^on  point  of  suspetision  of  a  simple  peneaUum  to 
dUuizbed.  Aaue  a  simple  harmonic  motion  qf  small 
amplitude  in  a  korixtmtal  line. 
Here  the  equations  of  moUon  ate  (to  liorlaontBl  and  ver- 
Ueaiazes) 


«S--T- 


■V-«w-T-f  ■ 


Bat  If  we  Btippoee  the  oscUIatioos  to  be  small,  we  may 
writes  — f  —  — I,  where  I  Is  the  length  of  thependn- 
1am,  and  « the  angle  it  makes  with  the  vertioU.  Then  we 
have 

jf-If+l-liF  +  Aoosml,  Bnppoee,aiidir-a 
Henee  mg  —  T, 

and  iV-t- Acosmf  — — 00, 


whioh  Is  precisely  tiie  eqaation  ot  the  pfeeeding  InvHtl- 
gation. 

We  see  from  this  how  to  explain  the 
somewhat  puzzling  pheuomenon  which  we  j^gy***** 
observe  when  we jNToduoei  complete  rotataoDS 
of  a  stone  in  a  sfing  a  oomparatiTely  trifling  moUon 
of  the  hand.  All  that  is  necessary  is  that  the  luusd 
should  have  a  slight  to  and  fin  honzontal  motion,  in  a 
period  nearly  etiiuil  to  that  in  which  the  slmg  and  itone 
would  vU)rate  as  a  pendulum.  This  result  of  paitkle 
kinematics  is  (like  that  in  {  161 )  of  gr^  value  m  othei 
branches  of  pnymcB,  eqmuQy  Bonnd,  light,  and  la^ut 
heat 

To  illustrate  Aie  general  principle,  let  os  take 
the  case  of  one  degree  at  freedom.  Then  the  I^istai^ 
equation  <rir  moUon  of  an  vnlt  mass  must  be  ^  jSSLrili 
thefinm 

»-•  +  •„ 

where  •  represents  the  normal  force,  and     the  abnonnai 

or  distarbing  force.  Leaving  out  for  the  momaBt,  M 
the  integral  of  -  •  be 

'  •-/(-,*.*), 
in  which  •  and  f  are  two  arbitrary  eonstants.  We  mi^  nmr 
sappoM  «  and /I  to  be  variable  in  snch  a  way  that  the  equa- 
tion shall  stUl  be  satisfied  by  this  value  of  •  when  the  dtt- 
turblng  forces  are  included.  This  Imposes  only  one  condi- 
tion on  the  two  independent  qaantltios  m  and  $,  so  ittMl  to 
detennine  them  completely  we  most  Impose  a  second.  Thta 
we  do,  as  already  explained,  by  making  the  expression  for 
the  speed  independent  of  the  rates  of  alteration  of  m  and  t, 
and  we  gain  the  advantage  that  onr  solntioft  will  aoond  ■! 
every  instant  with  what  would  be  the  actual  future  motion 
If  the  disturbanoe  were  suddenly  to  osase.  The  speed  is 

We  theiefim  assume 

Taking  aocoant  this  and  dlllbrentlating  again,  ws 
have 

Henoe  we  hav«^  for  the  determination  of  m  and  $,  the 
equations 

d        dm     d  da 

These  glveHhe  values  of 

dm  .d$ 

and  so  completely  solve  the  problem, 

{163.  In  a  somewhat  similar  way  we  mi^  impoun 
treat  the  effects  of  a  slight  disturbance,  made  chun  oi 
once  for  all,  in  the  motion  of  a  particle  da- 
scribing  a  definite  path  under  given  inoea.   A  angle 
example  must  suffice. 

Thus,  we  -have  In  an  elllptlo  orbit  about  the  foeos^  1 141 
(9), 

At  the  «id  of  the  m^or  axis  ikrihast  from  tiie  flMDB  Ihk 
beoMnes 

al  +  «* 

yow  if  at  this  point  V  he  made  Y  +  <Y,  without  ehaags 
of  direction,  we  nave  the  condition  that  la  the  new  oibil 
a(l-l-«]  shall  have  the  sune  value  as  in  the  oU,  sbsea  tUs 
will  still  be  the  apsidal  distance. 

Henoe 


and 


and 


l{  a(l+s)}-0; 


.•.8V«V-- 


ol  +•' 


8^{^(l-«»)  }lV, 
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which  determloe  the  ioorvMo  of  the  nu^or  udi  ud  the 
dlminatloii  of  Uie  eccentricitj;  t»d  tho  mme  method  li 
mpfiieabli  to  mom  eompllcated  cues. 

A  verr  excellent  series  of  exampks  of  the  ekmentaiy 
^metrical  treatment  of  ^storiMd  wfaito  is  to  be  fimna 
in  Airy's  Gntvitaiion. 

ITiird  Law.    Kinetia  of  Tioo  or  More  Bxrtida. 

etrw  2  134.  We  hare,  by  means  o^  tbe  first 

between  two  laws,  arrived  at  a  d^nition  and  a  meat- 
P*™*^*^  ure  of  force,  and  have  found  how  to  oom- 
pound,  and  therefore  how  to  resolve,  forces,  and  also 
now  to  investigate  the  conditions  of  ec[uilibrium  or  mo- 
tion of  a  sb^le  particle  subjected  to  given  foroea  But 
more  is  required  before  we  can  completely  understand 
the  more  complex  cases  of  motion,  especially  those  in 
which  wo  haTO  mutual  actions  between  or  amongst  two 
or  more  bodieSj— each  as,  for  instanoe,  tensions  or  jfcea- 
mrea  or  transference  of  ener^nr  in  any  form.  This  is 
pe^ctly  mppHed  by  tho  third  law,  on  which  Newttm 
oonunente  nearly  as  follows. 

MewtoD'i        ^  ^3^'  body  preasea  or  draws  an- 

commenu  other,  it  is  pressed  or  drawn  by  this  other 
cffithird     ^tjj     equal  fureo  in  tho  opposite  direction. 

If  any  one  presses  a  stone  with  his  finger, 
his  finger  is  prcaed  with  an  equal  furce  in  the  oppo»te 
direction  by  the  stone.  A  horse  towing  a  boat  on  a 
cansj  is  dragged  backwards  b^  a  forco  equal  to  that 
whi^  he  impresBcs  on  the  towing-rope  forwards.  By 
whi^Bver  amount,  and  in  whatever  direction,  one  body 
has'  its  "motion"  changed  by  impact  upon  another, 
this  other  body  has  its  '^notion"  changed  by  the  same 
amount  in  the  oppo^to  direction ;  for  at  each  instant 
daring  the  impact  thevezert  on  each  other  equal  and 
opponte  pmsares.  When  neither  of  the  two  bodies 
has  any  rotation^  whether  before  or  after  impact,  the 
changes  of  velocity  which  tbey  experience  are  mverwly 
as  their  masses.  Whrni  one  body  attracts  another  from 
a  distance,  this  other  attnuta  it  with  an  equal  and  op- 
ponte force. 

{  166.  We  shall  for  the  i)resent  take  ibr 
granted  that  the  mutual  action  between  two 
pudoles  may  in  eraToase  be  imagined  as  composed  of 
«qQal  and  oppoate  rorces  in  the  strught  line  joining 
^em,  two  Boch  equal  and  pppoeito  forces  oonstituUng 
a  "stress''  between  the  particles.  From  this  it  fof 
lows  that  the  am  of  the  quantities  of  motion,  parallel 
Comtm-  ^  any  fixed  direction,  of  the  partidea  of  an^ 
Hon  or  mo-  sj'stem  infiucncing  one  another  in  any  possi- 
"^^^■^  ble  way,  remains  unchanged  by  their  mutual 
neniof  action;  also  that  tho  sum  ot  the  moments 
ED  omen-  of  momentum  of  all  tho  particles  round  any 
line  in  a  fixed  direction  m  space,  and  pass- 
ing through  any  point  moving  uniformly  in  a  straight 
line  in  any  direction  renuuns  constant  From  the  nrst 
of  these  propoaitions  we  in&r  that  the  centre  of  mass 
of  Miy  Qystion  of  mntually  infiuendng  particles,  if  in 
motion,  oontinues  movii^  uniformly  in  a  straight  line, 
except  in  so  &r  as  the  direction  or  speed  of  its  motion 
is  changed  stresses  between  the  partides  and  some 
other  matter  not  belonging  to  the  system ;  also  that  the 
centre  of  mass  of  any  system  of  particles  moves  just  as 
aU  their  matter,  if  concentrated  m  a  point,  would  move 
under  the  influence  of  forces  equal  and  parallel  to  the 
forces  really  acting  on  its  different  parts.  From  the 
oeoond  we  infer  that  the  axis  of  resultant  rotation 
through  the  centre  of  mass  of  any  system  of  particles, 
or  throufnh  anjr  point  either  at  rest  or  moving  uniformly 
in  a  stmght  hne,  renuuns  unchanged  in  direction,  and 
the  mm  of  mnnents  of  momentum  round  it  remuns 
constant,  if  the  system  experiences  no  force  from  with- 
out, or  odly  foroes  whose  resultant  passes  through  the 
oentre  of  inertia  of  the  ^tbem.  Thia  prinople  is  som^ 
timeitodled  "owsemtionof  anas,"  a  very  misleading 
deagnation. 


Hone- 
power. 


1 167.  Newton's  scholium,  which  wo  treat  conse- 
as  a  fourth  law,  points  out  that  resistances  oneaceeof 
against  acceleration  are  to  be  reckoned  as  S,hSit?m. 
reactions  equal  and  opposite  to  the  octions 
by  which  the  acceleration  is  produced.   Thus,  if  we 
consider  any  one  material  point  of  a  system,  its  reaction 
■gainst  aoceleiation  must  be  equal  and  opposite  to  the 
Twultant  of  the  forces  which  that  point  experiences, 
whether  by  the  actions  of  other  parts  of  the  syrAem 

rtt  it,  or  by  the  influence  of  matter  not  belonging  to 
system.   In  other  words,  it  must  be  in  equilibmun 
with  these  forces.   He^oe  Newton's  view  amounts  to 
this,  that  all  the  forces  of  the  system,  with  the  reao- 
tions  against  acceleration  of  the  material  points  compos* 
in^  it,  form  groups  of  equilibrating  systems  for  tnees 
points  oonsidcrcd  individually.    Hence,  b^  tho  princi- 
ple of  superposition  of  forces  in  equilibnum,  all  the 
foroea  acting  on  points  of  the  system  fonn,  with  the 
reactions  agiunst  acceleration,  an  cquilibratmg  set  of 
forces  on  the  T^ole  syBtem.   This  is  tho  eel-  d-aicio- 
ebrated  principle  firet  explicitly  stated  and  bert'B 
veiruBeiullyapplied'byD  AJembertinn42»  prindpie. 
and  still  known  oy  his  name. 

2  168.  Thus  Newton  lays,  in  an  admirably  Abrtract 
distinct  and  compact  manner,  tho  founda*  Uieonr  of 
tions  of  the  abstract  theory  of  "enenar," 
which  recent  experimental  discovery  has  rused  to  the 
position  of  the  grandest  of  known  phj-sical  laws.  He 
points  out,  however,  only  its  application  to  mechanics. 
The  actio  offentii,  as  ho  defines  it^  which  is  evidently 
eqmvalcnt  to  the  product  of  the  efiective  component  of 
the  force  into  the  velocity  of  tho  point  at  which  it  acts, 
is  simply,  in  modem  Knglijth  ptoiseology,  the  rale  at 
which  the  agent  works,  called  the  "w>w&"  of  the 
agent  The  subject  for  measurement  here  is  {wccisely 
tiie  same  as  that  for  which  Watt  a  hundred  years  later, 
intiodnoed  the  practical  unit  of  a  "hone* 
power,"  or  the  rate  at  which  an  agent  woib 
when  overcoming  33,000  times  the  weight 
of  a  pound  through  the  distance  of  a  foot  m  a  minute, — 
that  IS,  produdng  550  foot-pounds  of  work  per  second. 
The  unit  however,  which  is  most  generally  convenient 
is  that  which  Newton's  definition  implies,  nam^,  the 
rato  of  doing  work  in  which  the  unit  of  work  or  energy 
is  produced  m  the  unit  of  time. 

\  1G9.  Looking  at  Newton's  words  in  this  light,  we 
see  that  they  may  be  convicted  into  Uie  following  :— 
"  Work  done  on  any  sj'stem  of  bodies  (in  . 
Newton's  s^tement  the  parts  of  any  ma-  Mh^um. 
chine)  has  its  equivalent  in  work  done  against 
fiiction,  molecular  forces,  or  gravity,  n  there  be  no  ao- 
celeration ;  but  if  there  be  acceleration,  part  of  the 
work  is  expended  in  overcoming  the  resistanoe  to  accel- 
eration, and  the  additbnal  kinetic  energy  developed  is 
equivalent  to  the  work  so  spent" 

When  part  of  the  work  is  done  against  molecular 
forces,  as  m  bending  a  spring,  or  against  gravity,  as  in 
raising  a  weight,  the  recoil  of  the  spring  and  the  fall 
of  the  weight  are  capable,  at  any  iuture  time,  of  re- 
producing the  work  originally  expended.  .  But  in  New 
ton's  day,  and  long  afterwards,  it  was  supposed  thai 
work  was  absolute^  lost  by  friction. 

{  170.  If  a  system  of  bodies,  given  either  at  rest  or 
in  motion,  be  influenced  by  no  forces  from  vrithout,  the 
sum  of  the  kinetic  energies  of  all  its  parts  is  augmented 
in  an^  time  by  an  amount  equal  to  the  whole  work 
done  in  that  time  by  the  stresses  which  we  may  imagine 
as  taking  place  between  its  points,  When  tho  lines  in 
which  these  stresses  act  remain  all  unchanged  in  lengt  li, 
the  sum  of  the  kinetic  energies  of  (he  whole  sj-sium 
remiuns  constant  If,  on  tiie  other  hand,  one  of  these 
lines  varies  in  loigth  durinic  the  motion,  the  stretu  in 
that  line  will  do  work  or  will  consume  woifc,  aocording 
as  the  distance  varies  with  or  against  it 

{ 171.  Experiment  has  shown  that  the  cooHrva- 
mutual  aetioDS  between  the  parts  of  any  Uve 
qystem  of  natiual  botUes  always  perform,  or  "7>(«* 
always  consume,  the  same  amount  of  work  during  any 
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energy. 


motiuii  whatever,  hy  which  the  system  can  pass  from 
one  partioular  oonfiguradon  to  another;  so  that  each 
oonfignntion  correspondB  to  a  definite  unonnt  of  ki- 
netic energy.  Hepoe  no  arraugement  is  ^onble  in 
which  B  gam  of  kinetic  ener^  can  be  obtained  when 
tlw  systom  is  reatored  to  its  iniUal  confi^uiatioQ.  In 
other  words,  "  the  perpetual  motion  "  is  unpossible. 

The  ^potential  energy"  ({113)  of  such 
a  qntem,  in  the  configuration  which  it  has 
at  any  instant,  is  the  amount  of  woric  that 
its  mutual  forces  perform  during  the  passage  of  the 
•yHtem  from  any  one  chosen  configuration  to  the  con- 
juration at  the  time  referred  to.  It  is  j^nerally  con- 
venient so  to  fix  the  porticuhtf  configuration  chosen  for 
the  zero  of  reckoning  of  potential  energy  that  the  po- 
tential enerey  in  everj;  othqr  configuration  praetioaUy 
oonddend  uudl  be  positive. 

As  putienlar  instanoes  of  thia  we  may  notioe  many 
of  the  results  already  given:  for  instance,  the  ordinaiy 
ezpresnoo  for  the  velodty  acquired  by  a  falling  stone 
(128),  h^-gx;  for  here  imv*  is  the  kinetic  energy 
aoqaned,  while  mff.x  is  the  work  done  by  the  w^ht 
[mff)  during  the  nU.   Sindhuly,  we  have  in  the  mo- 

titm  of  a  planet,  the  ezpreflaum  t^-/'(~  -j-),  iriuch 

Here  ^  is  the  "mean 
and 


leads  torn 


8 


=^-^(r.-r). 


value  of  the  force  for  distances  from  r  to  n,  and 
therefore  the  right-hand  ride  is  the  work  done  b^  the 
force,  wlule  theleft-haod  ride  is  the  increase  of  km^ 
ensgy  iKodnoed. 

Topnt  this  in  »D  analytical  form,  we  liave  merely  to  iuh 
ties  that,  Vy  what  hu  Just  beea  said,  the  value  of 


is  Indcfpendant  of  the  paths  pnimied  from  the  Initial  to  the 
tatX  |widtlllTiif|  aod  therefore  that  . 

is  a  eomplete  differential.  If,  in  aocordanoa  with  what  has 
joK  beea  odd,  this  be  called  -  4V,  V  is  the  potential  en- 
•rgjf  and 

Also,  by  the  second  law  of  motion,  if  »,  be  the  man  of  a 
jHrUole  of  tbm  system  whose  ccModinates  are  m^,      •>  m 

Ml *  Xj,  eta.  *  ete. 


and 


L 


Oonserra- 
Uonof 
eneisT' 

-  XXdat-l- Tdr-f  Zds)  — 4T. 
'  The  intagral  is 

U(»s«)  +  V-H, 

that  ill  the  nm  c/  the  kutetie  aad  potential  energiet  u 
eoiutaiU.   This  is  called  the   eomerwHon  of  eaerm/." 

In  abstract  dynamics,  with  whidi  tuone 
dSripaSOTL        ^^'l^  ^  concerned,  there  is  loss  of 
energy      fnctuDi  impact,  et&   Tha  we 
rimi4y  leave  as  ues,'  to  be  aoooontod  for  by  Thermo- 
dynamics. 

{  172.  Hitherto,  as  we  have  been  dealing 
with  the  motion  of  a  single  particle  only, 
we  have  not  required  the  assistance  of  even 
the  third  law.  For,  in  those  cases,  already  treated,  in 
which  one  of  the  loroes  was  not  given,  it  was  at  all 
events  due  to  a  given  constraint,  and  the  geometrical 
Gucumstancea  of  the  oonstruot  supplied  the  means  of 
determiniiiff  it  In  fact  we  irere  not,  iu  any  case,  con- 
oemed  with  reaction ;  or,  to  use  the  more  modem  form 
of  expresram.  we  were  engaged  with  one  half,  only,  of 
a  stress.  When  a  stone's  motion  was  iuveetigated,  no 
account  was  token  of  the  stone's  attraction  for  the 
earth ;  when  we  dealt  irith  central  forces,  the  centre 
was  supposed  to  be  fixed ;  and,  even  in  the  cases  in 
which  variaUe  orastnint  was  sappoeed,  the  curve  which 


produced  it  was  assumed  to  move  in  a  manner  afacth 
lutely  determined  beforehand,  and  in  no  way  affected 
by  the  reaotioa  of  the  mass  a<^ed  upon. 

Bat,  in  nature,  orcnmstenoes  are  not  so  aimide. 
Thouj^,  for  aU  practiaal  purposes,  wemaycaknlatethe 
motion  of  an  ordinary  prcy'ec^e  as  if  its  attraction  had 
no  influence  upon  the  motion  of  the  earth,  we  oaoBOt 
do  so  in  the  case  of  the  motion  of  the  moon  about  the 
earth.  The  mass  of  the  moon  is  about  ^th  of  that  of 
the  earth,  and  its  gravitation-effects  on  the  motion  of 
the  earth  cannot  be  neglected.  The  moon,  in  fact, 
moves  faster  round  the  earth  than  would  a  pnyectile 
of  less  mass,  though  moving  in  precisely  uie  same 
relative  orbit  (3  146).  If  the  earth's  motion  were  not 
accelerated  b^  the  reaction  of  the  moon^  the  sole  crest 
of  the  lunar  tide-wave  would  be  on  the  side  of  the  earth 
next  the  moon,  and  there  would  be  foil-tide  once  cm^ 
in  a  nngle  rotation  of  the  earth  about  its  axis.  We 
need  not  g^ve  forther  instances  here ;  the^  will  laesent 
themselves  in  almost  every  case  we  investigate. 

3  173.  To  give  a  general  notion  of  the  namphu 
applications  of,  and  neccsrity  for,  the  third  of  third 
law,  we  choose  a  few  special  cases,  selected 
so  as  to  nve,  in  short  compass,  a  sufficiently  genoil 
glance  at  the  whole  subject. 

We  take,  first,  the  case  of  two  stones  or 
bullets  connected  by  an  inextensible  string  ^^^^ 
passing  over  a  smooth  puD^.   Let  their 
masses  be  m  and  m'.   Our  phyrical  oonditioa  is  that 
the  tenrion  of  the  striiu,  wluutever  be  its  value,  is  the 
same  throughont^  and  this  is  aooomMnied  the 
geometrical  oon^tum  that  the  length  m  the  atnng  ■ 
oonstaat,  or  that  the  speeds  of  the  two  masaes  we  eqed 
but  in  opporite  directions.   Hence  the  amoontB  of  in* 
crease  of  m<niientum  in  a  pvoi  time  are  as  the  mMm. 
But  tbey  are  also  as  the  fones,  by  the  Moond  kv. 
Thus 

mtu'  f.T  —  mgm'g—T. 
This  gives,  at  woe, 

_  Sam' 

so  that  the  wIh^  downward  force  on  !■ 


»'+  m 

and  the  wfade  upward  f<»ce  on  m  is 

T  —  mg  —  m 


ft 


The  motion  of  the  system  is  therefore  of  preoaely  the 
same  charadier  as  that  of  a  free  mass  falling  in  a  verti- 
cal line,  but  the  acceleration  is  less,  in  the  ratio  of  the 
difference  of  the  two  masses  to  their  sum. 

3  174.  This  is  the  essence  of  the  arrangement  called 
AtwoofTi  Machine,  which  used  to  be  employed  for  the 
demonsteation  (in  a  rough  wa^)  of  the  first  and  aeoood 
laws  of  motion,  in  certain  rimple  oaaea.  Tlw  mam 
feature  of  the  method  is  the  aitifidal  TedootaOD  of  dis 
acceleration,  so  that  the  motion  of  the  foiling  body  is 
rendered  slow  enough  to  bo  followed  by  the  eye  inth 
some  degree  of  accuru^.  To  prove  the  first  law,  a  bar 
of  metal  was  hud  across  one  of  two  equal  masses  sn»- 
pended  as  in  the  example ;  and  the  system  was  allowed 
to  move  under  acceleration  until  the  preptMidenting 
mass  passed  through  a  ring  which  arrested  the  bar. 
The  subsequent  motion,  with  no  aooeleration,  was  then 
observed  by  noting  the  passage  of  the  falling  mass  ia 
front  of  a  vertical  scale,  while  the  observer  also  listcDed 
to  tiie  tickii^  of  a  penduhim  escapement  For  the 
verification  of  the  second  law,  so  far  as  nnifonn  font 
is  concerned,  the  appu^us  was  adjusted  by  trial  so 
that  the  extra  load  was  detached  from  the  preponda- 
ating  mass  aftw  1,  2,  3,  eta,  beats  of  the  paanhui: 
and  the  subsequent  uniform  speed  was  fonnd  to  be 
neariy  in  proportion  to  these  numben.  And,  a^in,  t» 
prove  tiiat  momentum  acquired  is,  oefaru  pan" 
portional  to  the  force,  the  effects  of  ban  of 
masses  wore  oraipaied  by  the  same  fnooeaa. 
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If  z  uidl  — s  be  the  portioosof  the  strinx  on  o|»poalte 
sides  of  the  poller  *r 

m'-^(I-«)-«V-T— m'J. 
Scne»  1^  fllimtnaMon  of  T  we  li>n 


m  +  m 

waA  hf  elinliuitlon  of  * 


2mm' 

When  one  of  the  mitrm  ia  Tibntlng  pendalam-wiae,  the 
problem  wrantM  a  Ter7  much  more  difflenlt  aneot.  We 
will  taike  it  Uter  u  aa  example  of  the  ^Ikauon  of  Isf 
Crange'i  general  method. 

qaln^V^  1 175.  Let  as  dow  suppoee  these  masses, 
so  connected,  to  be  thrown  like  a  chab-shot. 
We  see  by  2  166  that  their  centre  of  inertia  moves  as 
if  the  masMS  were  oonoeDtr^ed  there.  Atoo  that  the 
moiSMit  of  monMiitaiii  is  tmaffiacted.  Henoe  we  have 
Qoi^  to  find  the  initial  position  and  motifm  of  the  centre 
of  merta*,  and  the  plane  and  the  amount  of  the'initial 
munenl  of  momentum ;  tad  the  complete  determina- 
tiott  of  the  motion  follows.  This  case  is  jHreoisdy  the 
same  as  ^t  of  a  well-thrown  quoit,  the  rotation  of 
which  is  about  its  axis  of  imnmeby.  It  is,  so  far  u 
1 106  goes,  the  cose  of  an  ill-thrown  quoit,  which  ap- 
pears to  wabble  about  in  an  inre^ular  numner.  But 
uese  aratnatten  properiy  to  be  trmtad  under  Kinetias 
of  a  Rigid  System. 

Hunt  con-  '  Suppose,  next,  two  masses  mi  and 
neeted  by  m,  to  be  connected  togetha  by  an  elastic 
atrii^,  the  «xtennon  of  the  suing  bong  up- 
portional  to  the  tension.  Let  ni|  be  faeM  in 
t2ie  hand,  wmle  nit  hangs  at  rest  Ilien  let  the  ^yston 
be  sUomd  to  M.  What  is  Ute  nature  of  the  motion? 
Without  mathematical  inveetigaUon  it  is  easy  to  see 
ih&tj  the  moment  the  masses  are  left  free  to  fall,  the 
tension  of  the  stretched  string  will  gradually  draw  them 
together.  When  it  has  thus  contracted  to  its  normal 
leoEth,  ^  the  r dative  speed  of  the  two  masses  will  have 
a  ^fitute  value.  This  will  conUnue  to  be  the  relative 
tpeei  until  they  have  passed  one  another  and  agun  ar- 
nved  at  a  mutual  distance  L  At  that  instant  the  ten- 
«on  of  the  string  oomea  into  play  again ;  the  relative 
speed  becomes  leas  and  leas,  fiuUly  vanishing  when  the 
detanoe  between  the  masMS  is  what  it  was  at  starting. 
Then  the  rebtive  speed  becomes  again  one  of  approach, 
increasinjt  steadily  till  the  distance  between  the  mimnn 
is  I  Tba  wiMiwiiim  speed  of  approach  continaes  till, 
after  asun  passing  one  another,  the  particles  once  more 
feaeh  Uie  rdative  distance  I  Ana  so  on.  All  this 
time,  however,  their  common  centre  of  inertia  has  been 
fteadUy  falHng  with  uniformly  accelerated  speed,  as  if 
the  masses  had  been  concentrated  at  it  into  one.  Sinoe 
I  is  the  anstietched  leng[th  of  the  stiing,  if  we  joall  E 
its  modulus  of  ebsUcityt  its  tenmon  at  any  other  length, 

Hooke's  law.  Hence,  if  iniUaHy  nii  were  at  the 
origin,  and  the  axis  of  x  be  taken  verticauy  downwards, 
ve  nave  fiv  the  initial  co-ordinate  of  nti  ■ 


When  the  masnnn  are  moving,  the  third  law  Inlbrms  oi 
that  the  tension  of  the  string  aots  eqadly  and  In  opposite 
dlieeMons  cm  them.  Thos  the  equations  of  motitm  are 

By  ellminating  T  wo  have  at  onoe 

+  +««)». 

Bnt 

+        -  (mt  + 


if  I  he  the  eu-ordlnate  of  the  centre  at  Inertia  of  ^  two  * 
maaaes.  Henoe 

the  ordinary  aqoation  for  the  fkU  of  a  stone.  Thus 
«i«t  +        -  A  +  B*  +        +  »t)ff*"  • 

Since 
wehava 
and  (has 

■H«i+«i»t«t-"»i  (^+l)*+»C«l  +  »s)|l*. 
So  long  as     —     >  I  we  have  also 

T-e(5^-i). 

Henoe,  mnltiplyinK  the  flxst  of  the  equations  of  mntlim 
by  m,,  and  the  SMonid     «4,  and  taking  the  diflhrsnesk  we 

liave 

Theintegtalis 


•a  -  s  1  - 1  +  P  cos  (fU  +  Q) , 


where 


AlsO)  by  the  data  at  starting,  we  have 


Henes^  flnaOy, 


-*^*+^;^)«-«-"'>' 

whence  the  value  of  S|  can  easily  he  fonnd. 

A»  soon  as  we  have  iU>iw  theee  valnea  oease  to  tepn* 
■ent  the  co-ordinates  of  the  two  manes,  beeaoae  tb«y  azede* 
daced  fkom  eaaationi  involving  oimrtiaint  whieh,  fa  Hie 
case  smposed,  has  oeased  for  a  tUae. 

At  the  Instant  at  —     the  lelatlve  speed  of  ibm  masses  Is 


_J!hgj^(«»+».)E 


E 


and  their  distance  L 


Thb  distance  ^minishes  thenceforward  widi  the 
above  speed  until  the  uppennoet  stone,  having  passed 
the  lower  one,  falls  below  it  to  a  distance  I  We  must, 
in  order  to  trace  the  next  part  of  the  moticn,  reapply 
the  differenUal  equations  shove,— integrating  thran, 
and  determining  the  eonstanta  by  the  new  ccmditaons. 
Ttus  we  leave  to  the  reader. 

2  177.  Next  let  us  take  the  case  of  a  , 
CSompleaD  An^uAim,— the  motion  of  two  or  ^^^^ 
more  pellets  attached,  at  different  points,  to 
the  same  thread,  supported  at  one  end.  The  general 
solution  of  this  question  presents  oonsiderBble  difficul* 
ties,  but  if  we  confine  our  attention  to  slight  disturb- 
ances it  is  easily  treated  by  very  elementaiy  proceesea. 
In  fact,  just  as  a  simple  pendulum,  tlighUy  disturbed 
in  a  vertical  plane,  has  simple  harmonic  motion  which 
m^  be  regarded  as  the  resolved  part  of  conical  pendu- 
lum motion,  so  we  may  treat  of  a  complex  conical 
pendulum,  smd  resolve  its  motions  parallel  to  any  verti- 
cal plane, 

Ir  there  be  but  two  masses  attached  to  the  stringy  it 
is  dear  that  th^  must,  if  the  motion  is  to  be  a  persist- 
ent corneal  one,  be  always  in  one  vertical  plane  wiUi  the 
point  of  suspeiunon.  And  there  are  obviously  two  dis- 
positions  of  the  string  which  are  ccmastent  with  kineuo 
stability. 

Let  A  (fig.  M)  be  the  point  of  suspension,  then  th<i 
masses  may  rotate  steadily  in  either  of  the  two  oonfig- 
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uratium  Bketched.    To  < 
keep  either  mass  moTing 
in  a  horizontal  circle,  all 
that  u  required  is  that  the 
resultant  force  on  it  shall 
be  horizontal,  directed  to- 
wards the  centre,  and  pro-  0 
diuung   an  acoeleraUon 
equal  to  YVR,  as  in  <  34. 
Let  the  whole  aystem  torn 
with  angular  Telocity  ^, 
and  let  the  lengths  or  the 
string  be  a  and  their 
directions  maJcin^  angles 
0,  f  with  the  vertical.  j 

We  will  treat  only  the 
ease  in  which  these  angles 


B 


are  so  small  that  the  ans  may  he  written  in  phwe  of 
thoir  sdnes.  Then  m  requires  a  horizontal  resultant 
foFoe  mofiu*  dire(^ed  towards  the  axis,  and  M  requires 
fA{a0+bp)t^  nmilariy  directed.  Also,  aa  the  strings 
are  both  very  neariy  vertical,  the  tennon  of  the  lower 
string  may  he  taken  u  the  weight  of  M,  and  that  of 
the  npper  as  the  snm  of  tJie  woghts  of  M  and  m. 
IVeatug  it,  then,  as  a  Btatical  problem,  we  have  for  the 
maaa  m 

and  for  M 

TTiese  foimuln  correspond  to  the  first  oonfignration, 
bat  a  change  of  sign  of  f  adapts  them  to  the  seoond. 

These  two  equations  mvolve  three  unknown  quanti- 
des  u*,  8,  f.  But  the  rcUio,  only,  of  0  (uidj»  is  involved, 
BO  tliat  two  equations  are  sufficient.  [We  have  con- 
fined ourselves  to  small  values  otB  and  ^,  bat  have  not 
asmgned  uy  limit  to  thor  smallness;  so  that  their 
ratio  has  atiu  an  infinke  nnge  of  Tahiea.] 

TCTitiiitiKtii  the  ratio  0  between  the  two  eqnadom; 
wd  va  have,  paliang  V>  £»  0^u^, 

It  is  clear  that,  because  the  righthand  member  n  es- 
■ally  leas  than  ab,  there  are  slwaya  two  letl  valiiee  of 

ft  both  poative,  but  one  greater  than  the  greater  of 
a,  6,  the  other  less  than  the  lesser.  These  correspond 
to  two  values  off/9,  one  pontjve,  the  other  negative. 

3  178.  The  most  general  motion,  then,  of  the  double 
oomplez  pendulum,  when  it  vibrates  in  one  plane,  ood- 
^rts  (for  each  of  the  masses)  of  the  resultant  of  two 
Bmpw  harmonic  motions,  whose  periods  are 

2-/- -2-1/*^ 
f  haviiig  one  ot^er  of  the  two  positave  valaee  given 
nr  the  equation  above,  and  being  therefore  the  length 
m  the  eqmvalent  simple  pendulum.  Thus  the  double 
econptoc  pendulum  suppliea  at  once  the  mechanical 
means  oi  tndng  (by  mlc,  sand,  electrio  sparks,  eto., 
{  156)  a  naphical  representation  of  the  oompoation  of 
two  sim^e  narmonio  motions,  of  different  periods,  in 
one  line. 

Analytically  thos.  For  my  dlBplacement  In  one  idane 
we  have,  t  and  4  behw,  as  hmn,  the  daflexions  andT,  T* 
Oe  tendons  of  the  stnin 

M^^y  sin«— Tiln*  ■t-T'slD*, 
M^^j  OOS*  —  fll0  — ToMt  +  T'cos^, 
M(^y(«sln#  +  »shi*)— Tito*. 

II         (•  ooa  #  +  J  o«  ♦)  -  Mff -rw  ♦ . 

ftiBr  equations  to  detormine    4,  T,  and  T*.  Tfaey  beooma 
mneh  more  manageable  If  w«  aHanw  that  •  and  4  are  so 
maM  that  their  squares  may  tw  neglected.   For  then  we 
have ^#**,  ooB«  —  1,  eto^  and  the  eqoatiotis become 
mot  —  T#  +  T*.       0-  mg—T  +  T, 


Thns 

T'-Mg,T-(M+»)j, 

and  we  have 

«sl  — (M +  «)»#  + Mff*. 

o»+**  g*. 

Introdnelag  an  arbitrary  multiplier  a,  wa  have 

ay  {(•»+*)«•+**♦} — »{(if+»)«+(»-ii)f}. 

If  we  choiM  A  BO  that 

Aft  A-M 
(si  +  A)a"lI  +  »"* 

the  equation  can  be  pot  In  the  form 

(^r<— )-^<— >• 

Now  (1)  is  a  qnadratio  equation  Id  a,  and  has  ebvioBdy 
real  roots,  a  positive  root  greater  than  II,  and  •  aoBtiTe 
root  nomerieallr  less  than  sl  Write  (1)  as  the  eqaawn  ti 
an  hyperbola,  in  the  form 

*■(»+*)•  H+m' 

and  we  see  that  A  +  m  —  0  is  an  asymptote.  The  braneh  oa 
the  positive  side  of  this  asymptote  lies  mainly  below  the 
axis  of  A.  But  ii  \f  positive  for  a  «  H.  and  also  for  A  «  0. 

Hence  it  must  paaa  thnmgh  the  valne  lere  while  A  to 
greater  than  II,  and  t<a  another  valne  of  a  between  aere 
and  —  M.  Bat  It  is  obviooa  that,  for  eadi  of  these  valaes  d 
A,  SI  +  A  to  poaitive.  Hence  the  eqnatioB  mmf  be  wxtttMi 


where  e  and  a  have  two  sets  of  real  valnsa  given  ae  abov^ 
and  tbos  we  have  the  complete  solution,  wlni  the  fipor  le^ 
nisite  arbitrary  constants,  in  the  form 

#+«i*-P,oos(«il+Qt), 

•  +  s,*-P,ooe(ii,(  +  Q,). 
This  applies  to  every  possible  set  of  valnee  of  a,  t,  M  ; 
for,  as  we  have  seen,  Uie  two  vslaes  of  a  are  esaentiijly  dif- 
ferent, at  least  m  long  ma  neitk^  of  tht  waww  lieswi  Mrsk 
Thus,  In  this  particular  case,  we  are  not  met  by  the  difl* 
enlty  of  equal  roots.  But  it  is  very  interesUng  to  iwiiilissi 
this  case,  when  n  Is  mach  greater  than  IC,  aoa  o  » t,  with 
the  case  discoseed  in  |  162,  where  the  point  of  wupwurion  el 
a  simple  pendolam  has  a  horizontal  simple  harmooie  mo- 
Uon  of  the  period  of  the  pendnlnmand  in  the  verUeal  idaiw 
In  which  it  vibrates.  There  the  oeoillations  increase  indsf- 
initely;  hen  they  are-ln  all  esses  esMntially  flnltA,  In  a»- 
oordanse  with  the  asaniuitiona  made,  ^we  is,  In  &e^n» 
Increase  of  the  energy  of  the  syatem. 

A  verv  slight  modification  of  the  prooeas  gives  as  the 
reanlt  of  mull  displacements  not  in  om  plane. 

Kitietk$  qf  a  J^tan  o/I^  I^trtidm. 

i  179.  A  system  of  free  particles  is  sal^eet  mfy  t» 
their  mutual  attractions ;  to  investigate  the  motkm  of 
the  qntem. 

Let,  at  time  t,  sm,  y*,  *■  betlie  eo-oxdinates 

of  the  partlde  whosemass  isMm  and  let4'(I»  Sj^f^g 

be  the  law  of  attraction.   Let      express  the  ^ 
distanee  between  the  partieles    and  iig  i  then 
we  have,  for  tht  notlcm  ut 


l{sH— »'(iM^f*} 


d|>s 


.  .  (Ik 
.  .  m 
.  .  (IK 

with  dmllar  equations  for  eaeh  of  the  othara,  the  awnsBa- 
Mons  being  taken  Uirooghout  the  systcon.  Before  we  can 
make  any  attempt  at  a  solution  of  these  eqnatloBS,  we  mast 
know  their  number,  and  the  laws  of  attraction  betwesf* 
the  several  pain  of  partlclea.  Bat  some  genMaltbaorsnSk 
Independent  of  these  data,  maj  easily  be  obtained. 
First,  we  have  Oemaenrntivm  «/  Jfesnwl—.  la  ^^^^^ 

the  expression  for  <iV~^»  *  t>™       nthn  of 


we  have 


Henoe,  If  we  add  all  the  eqaatlons  at  the  fona  (1)  1» 
grther,  the  result  will  be 
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»i-^+'»i-5iF+  -OJ 

wkete  (i  100)  ^  9,  » is  the  centra  of  inortl»  of  the  lyitem. 

These  eqnatioDB  Bhow  that  the  speed  of  the  oeatra  of 
iiwitm  puulel  to  each  of  the  co-ordinate  axes  ramains 
invBiiaCle  daring  the  motion;  thai  is,  that  (&<  cmfre  q/* 
inertia  of  the  tyttem  Temavu  at  reitfOrtnovm  with  eonr 
tiaid  tpied  m  a  ttreagfu  Hne. 
.  Next  we  have  CbuMrvofiff*  of  Mmmt  Jfo- 

mNhm.     For  if  we  multiply  ia  snooeHion 
or  no-        eqiMtion  <1)         and  oqiuUdon  (2)  by  Si,  and 
BuRun,     mbtraot,  and  take  the  smn  <tf  all  suoh  iwaain- 
den  tiiTongh  the  •yBtem  of  e^natioiu  of  the 
Anme  (1)  and  (2),  we  have 

2[m(zif-^)]-0. 
Intenatlng  raee»  we  have 

where  the  left-hand  member  is  the  moment  monentam 
ef  the  lystem  aboat  the  axis  of  s.  > 

This  equation  shoira  (since  7^  is  any  plane)  that 
eraUy  in  ue  motim  of  a  fm  vystom  of  paitieuB,  suly 
Mily  to  th^  mntnal  attrBctdons,  e&e  moment  of  moment 
Am  o&oitf  ee«y  oxu  reiiKmf  oonitant 
efeneisr.       Finally,  we  have  CbuMrvafwrn  o/  £u^0|^ 
MnltW  (1)  by         (8)  by        (3)  by  ^;  and  treating 

■imllarly  all  the  other  equations,  add  them  all  together. 

Let  ns  consider  the  result  aa  r^ards  the  term  <hi  the 
vl^t-hand  side  inTolTing  the  ^odnet  «^mI|. 

Written  at  length  it  la 

«^{(%-*)^+{*-.^>l^ 

^-dmilar  leraiaitt  y  anda^; 
Mid  ilia  pntlon  in  braokets  Is  equal  to 

- 1     - -  ^)+ *«™»  *«  R  a  }  J 

+  a  {-^Vf)^(fr,)  }-0: 
thenfim  on  integration, 

We  see  therefine  that^  oAon^  mtheldnetie  ener^ 

3f  the  f!/$tem  m  any  time  dmeniaB  oti^  on  the  rdatux 
iitancet  of  de  jXRmHa  at  ne  hegwnxng  emd  end 
that  time. 

Another  general  expiesrion  for  the  kinetic 
energy  of  a  system  of  parMdWt  In  termsof  a 
fWnetion  nS  t^e  matnal  forces,  and  the  construing  foreee  if 
there  be  sudi,  is  rdhdily  found  as  foUom. 

If  X,  y,  *  ha  the  oo-oi^inatea,  at  time  t,  <tf  the  partlde  m, 
we  have 

(^)  +  »»+«•)-  2l«(4«+j*  +  . 

But  If  X,  Z  be  the  components  of  the  foroea  (of  what- 
tmr  kind)  aenng  on  m,  we  have  (2 119) 

Thns 

(^)*a«(«»+y*+«")  -  8i*(*»+i«+i")+a(Xa  +Tr  +  z.) 

This  expression  was  originally  devieed  1^  daosius  for  ap- 
plication to  tiie  kinetio  tiieoiT  of  gasesh  The  quantity 
3hM(''  +9*  -I-  •*)  la  obrionafy  naif  the  lom  of  the  three 
prindpaf  mmnents  of  inertia  <tt  the  group  <it  partielea 
about  t^e  origin  (J  234). 

In  all  eases  of  motion  of  a  gronp,  in  which  this  sum  is 
either  constant  or  osclllatei  in  an  extremely  short  period 
aboat  a  constant  TSlae,  tiie  left-hand  side  may  be  Tanrded 
aa  («i  tiia  average  ai  least)  a  vanishing  qoanti^.  "ntoa  an 
•qnivalMit  of  the  kinetioenetgy  is  ezprearible  oi 

-iKX»  +  T|f  +  Zs). 
This  ezptMBloii  Is  eaUed  the  "  vIiUL'' 


hence 


Vlrlslof 
*ga«. 

contain- 
ed inj 


In  so  flv  as  it  arises  from  the  mntnal  action  between  twa 
particles  My  and  Wf,  its  valne  Is  (in  tho  notation  above) 

wilk  CM  responding  tenos  In  y  and  s,  altogether 

-ii%si,#ViW 

Hence  if  we  write,  general^,  r  for  the  distanoe  between  two 
of  the  particles,  uid  B  for  the  atiew  between  them  as  de- 
pending on  toair  matoal  action,  the  oorresponding  part 
ITtheTirialla 

iX(Br). 

This  Is  poaitiTe  i^haa  the  stTsasns  are  of  flie  natoraof  t«li- 
tlon. 

When  tha  matoal  action  Is  due  to  gravltr  ^imly, 

♦'(^•)-;^,' 

and  the  part  of  the  Tirial  oorra^ondliig  to  tUi  Is 

expreaidng  half  the  exhaustion  of  the  potential  enngy  ef 

the  system. 

When  the  particles  are  in  very  great  nnmbets, 
and  enclosed  in  a  vessel  from  t^e  sides  of  which 
they  rebound — as  Is  supposed  in  the  kinetic  gas 
theory — the  preesnre  p,  per  anttof  sarfiMC,  on 
the  walla  of  the  veesel  mast  be  taken  into  ac- 
coant.  If  I,  m,  M  be  the  direction  cosines  of  the  normal  to 
the  element  dS  of  the  wall  of  the  veesel  whose  co-oidinatea 
ate  a.  y,    Uie  oorreeponding  part  of  the  virial  Is 

Jfi^dS((* +  «»  +  ««) 
extended  over  the  whole  internal  sarfitee.  We  here  anmiiiin 
that  p  is  conetant.  Bat  Ix  -»■  ntp  +  lur  ia  the  perpendicular 
from  the  origin  on  the  plane  fit  dS,  90  that  the  Int^^  ex- 
presaes  three  times  titeTolnmaVflc  tha tsmL  KawatiUs 
part  of  the  virial  la 

Thoa,  In  theeaaeof  a  gaa  not  acted  on  1^  external  tanm, 
the  Unetio  energy  la 

teV+4l(Er). 
Impact  of  Smooth  SphertM. 

1 180.  There  jemaius  to  be  treated,  so  &r 
as  paitide  dvnamics  is  oonoeroed,  the  self- 
oontained  saqeot  of  Impact.   In  ooimeotion  with  it  m 
most  onoe  more  refer  to  the  seoond  and  third  of  New- 
ton's lavs.    We  are  'now  dealing  with  forces  w}iidi 
podnce,  in  finite  masses,  finite  changes  of  momentum 
in  ezceasiTely  short  periods  of  time.    It  is  dear  from 
this  statement  that  their  effects  may  be  treated  alto- 
j^etber  independently  of  finite  forces,  which  may  be 
acting  along  witii  them,  bat  which  prodooe  during  the 
very  short  periods  in  qoestkm  «ily  infimtsinmal  rsnilta. 
And,  as  in  goaersl  ire  have  no  knowledge  of  the  aotnal 
force  exerted  at  anj'  instant  during  tlie  impact,  nor  of 
the  time  duiing  which  the  action  lasts,  we  ocmfine  our- 
selres  to  the  quantity,  called  the ''impnlsa,"  t___j^ 
whioh  measures  the  amount  of  momentum  p<***^ 
lost  by  one  of  the  impinging  bodies  and  aoquind  \ff 
the  other. 

1 181.  When  two  balls  of  g^ass  or  ivoiy  impact 
impinge  on  one  another,  the  portions  of  the  or  anan 
sumoes  immediately  in  contact  are  disfig-  >pb«na- 
ured  and  compressed  until  the  molecnlar  reaetioDS  thus 
called  into  i^y  axe  sufficient  to  renst  further  distortion 
and  oomprosBOP.  At  this  instant  it  is  erideut  tltai  the 
pjnnts  in  omtaot  are  moving  with  the  same  T^odty. 
But  aa  solids  in  general  possess  a  certain  denee  of 
ehstraty  both  of  form  and  of  volume,  the  baBs  tend 
to  recover  thor  uhetioal  form,  and  an  additional  im 
pulse  is  generateo.   His  is  pnq;iortional,  as  Newton 
found  by  experiment,  to  that  exerted  daring  the 
compreflsion,  provided  neither  of  the  bodies  is  per- 
manently distorted.   The  coefficient  of  proportionality 
is  a  quantity  detetmiuable  by  experiment,  and  mav  be 
conveniently  tenued  the  "ooeffident  of  restitution.  It 
is  always  leas  than  unity. 

S  182.  The  method  of  treating  questions  involving 
actions  of  tlus  nature  will  be  best  ezphined  taldng 
.as  an  example  the  ease  of  dinet  img^aett^one  q>Aenau 
&aS  on  anomr.  It  is  evident  that  m  the  case  of  direct 
impact  of  smooth  or  nm-rotating  spheres  we  may  con- 
aidier  them  aa  mere  paitiolea,  since  everything  is  sym- 
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metrical  about  the  line  ioining  their  oentres.  If  Uie 
uuinDgiDg  maaaes  are  of  Awgo  dimeiudons.  of  the  size 
of  the  earth,  for  inBtanoe,  we  cannot  treat  the  effects  of 
Che  impact  independeQU:^  of  the  other  foroee  involved ; 
for  the  duration  of  colliaon  in  such  a  caae  may  be  one 
of  hours  instead  of  fractions  of  a  second. 

{ 183.  Suppose  that  a  sphere  of  mass  M,  moving 
with  a  speed  Vj  overtakes  and  impinges  on  another  of 
mass  M  J  moving  in  the  same  straight  line  with  speed 
t',  and  that,  at  the  instant  when  the  mutual  oompres- 
nm  is  oompleted.  the  spheres  are  moTing  with  a  common 
needV.  Let  R  be  the  impulse  daring  the  oomiwesuon, 
tfien 

M(»-V)-M'(V-»')-E; 
wh«nce      ^~^m:+^^'  and       ^^^^,(g— e*)  .  ,  (1). 

Vnm  these  lesolts  we  see  that  the  whole  momentom 
after  impact  is  the  same  as  before,  and  that  Uie  com- 
nim  speed  is  that  of  the  centre  of  inertia  before  impact 
The  quantity  V  can  vanish  only  if 

that  is,  if  the  momenta  were  origuully  equal  and 
opposite. 

This  is  the  oomplete  eolation  of  the  inoblem  if  the 
balb  be  inelastic,  or  have  no  tendenqr  to  reeorer  th«r 
original  form  after  compression. 

f  184.  If  the  balls  be  elastic,  there  will  be  generated, 
by  th^r  tendency  to  recover  their  original  forms,  an 
additional  impulse  proportional  to  B. 

Let  e  be  the  coemoient of  restitution,  and  VuV/  the 
speeds  of  the  balls  when  finally  sepantdd.  Innn,  as 
befcnei 

M(V-r,)-flB, 
M'(V-V)-eB; 
.  „       „Mg  +  MV       MM'  ,  _,, 

wbeaoe  -M  -j^^^  -  ^f+M'*"  "  » 

•!  -  ^  mTM'  •  -  ff+M'<*+*«»  - 

with  a  similar  expresuon  for  v/. 

These  results  may  be  more  eauly  obtained  hy  the 
nmde  consideration  that  the  whole  impuke  is  ( 1  +  e)R ; 
(br  thu  gives  at  once  M(o— Di)— M'(t»i'— O  — (l+e)IL 
ijoMct  be  infinite,  and  v  -0,  we  have  the 

on  Owl      result  of  direct  impact  on  ^Jkud  surfaoe, 
TO.,  «-iJi-(l+«)»ori).--«>.    The  Iwdl 
rebounds  from  the  fixed  snrnoe  with  a  speed  t  times 
that  with  which  it  impinged. 

Suppose,  now,  M-M^e'-];  that  is,  let  the 
baljs  be  of  equal  mass,  and  their  coefficient  of  resti- 
toUmi  nni^  (ot,  in  the  umial  but  most  misleading 
phraseology,  Bappose  the  balls  to  be  "  perfectly  elas- 
tic"); then  2K-M(r-t>');  r,-r',  and  simihtrly 
c/-v;  or  the  balls,  whatever  be  their  speeds,  inter- 
change them,  and  uie  motion  is  the  same  as  if  they 
had  passed  through  one  another  without  exoting  any 
mutnal  action  whatever. 

Thus  if  a  number  of  equal  solitaire  bails  or  bilHard 
balls  be  arranged  in  contact  in  a  horizontel  groove,  and 
another  equal  hall  impinge  on  one  extremity  of  the  row, 
it  is  reduced  to  rest,  and  the  ball  at  the  other  end  of  the 
row  goes  off  with  the  original  ^eed  of  impact  If  two 
impinge,  two  go  off,  and  so  on. 
Cboger^  ^  \  186.  We  may  write  the  above  expree- 
tioo  of  mo-  mtms  in  terms  of  the  impulse,  thai 


M  +  M' 


B(l  +  «) 
H 


M' 


Hence  Mr, + M't*,''  -  Mr  +  M't/,  whatever  e  be,  or  there 
is  no  momentuni  lost  This  is,  of  course,  a  doect  con- 
sequence of  the  third  law  of  motion. 

-E(l  +  *)(.-.')  +  iB«(l  +  «)»  ^"^^^ 


MM' 

The  last  term  of  the  right-hand,  mde  is 
therefore  the  kinetio  eneixyappamtiy  de- 
atroy»d  the  impact  wlua  e  — 0,  its 
magnitiide  u  greatest,  and  eqnal  to 

*  jTrW't*  • 

Whene-l,  itsmafputodeisiero;  that  is,  iriua  Ae 
ooeflkawt  of  restitatmi  is  wuty  no  kinetio  CDntr  k 

lost  V  ^ 

The  kinetic  ener^  which  appears  to  be  destzoyed  k 
any  of  theee  cases  is,  as  we  see  from  9 171,  on^  trans- 
formed— partly  it  may  be  into  heat,  partly  into  soukow 
vibrations  as  in  the  impact  of  a  hammer  on  a  bell  But, 
in  spite  of  this,  the  elastMsty  may  be  "perfect"  Henoe 
the  absurdity  of  the  dedgnation  alluded  to  m  i  185. 
Also  by  (2) 

-     - 1/ -  tr  +  B(l  +  «)  5^-^' 
-•(•-•')  by  (I). 

Hence  the  velocity  of  separaUon  is  e  times  thst  of 

approach. 

8  187.  Tvoo  micnth  tpkeret,  moving  m 
gwm  pathi  and  with  giym  gpeeth,  itn-  ^jSt  ' 
pmge;  to  diiarrnme  the  impulse  and  the 
tubtiequmt  motion. 

Let  the  masses  of  the  spheres  be  M,  M',  their  speeds 
before  impact  v  and  v^,  and  let  the  original  directions 
of  motion  make  with  the  line  which  joins  the  oentni 
at  the  instant  of  impact  the  angles  m.  «^  wliidi  may 
be  caksohted  ftom  the  data,  if  the  radu  of  the  tshm 
be  given. 

Since  the  spheres  are  smooth,  the  entire  inqmlsa 
takes  place  in  the  line  joining  the  centres  at  the  instant 
of  impact,  and  the  ftiture  motion  of  eadi  sphere  will  be 
in  the  plane  pasnng  through  this  line  ana  its  ori^nal 
direction  of  motion. 

Let  R  be  the  impulse,  e  the  coeffi<»ent  of  restitution; 
then,  since  the  speieds  in  the  line  of  impact  are  ecos* 
and  t^'cos*^,  we  have  fw  th^  final  values  Vk,  v/,  after 
restitution,  fay  { 184  the  expressbns 
Iff 

•l  -  »  COB  «  -  IjTj;^,  (1  +  f )(•  COS  •  — •'COS  . 

•i'  -    008   +  jj^ff  (I + •)(•  COS  •  -  •'eos<*') , 

and  the  value  of  R  is 
KM' 

^  +  ^t><l  +  •)(•  eos  #-   COS  . 

Hence,  the  sphere  M  has  finally  a  speed  ts  in  the  fine 
joining  the  centres,  and  a  si>eed  v  sm  «  m  a  knows 
direction  perpendicuhu-  to  thu,  nsmdl^i  in  the  i^uss 
through  £his  and  its  origmal  direction  of  motion.  AM 
nmilany  for  the  sphere  M''.  Thus  the  omseqaenees 
of  the  impact  are  completely  determined. 

2  188.  When  a  sphere  of  mass  M  imiungea  dfreody. 
with  njeed  V,  on  another  M"  at  rest,  the  apeed  aoqidie^ 
by  M^is 

Mva+<i) 

M  +  M'  * 

But,  if  another  sphere  of  mass  ^  also  at  real,  oe  mtsr- 
posed  b^iween  them,      will  acquire  a  spard 

mMV(1  +  <)« 
(M  +  ,.HM'+,.r 

This  is  greatest  when   isthe  geometxlomeanof  M  and 
and  its  value  is  then 

MY(1  +  e)« 
WM.+  i/M')«* 

The  ratio  of  this  to  the  speed  which       would  have 
acquired  without  the  interposition  of  the  third  sphere  is 
l  +  « 
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Than  ia  thw  %  gain    ifae  .interpomtum  i£,  and  only  if, 

Hub  oondition  is  ahnys  Bstisfied  when  the  ooeffident 

ef  reetitatlon  is  unity,  except  m  the  specsal  case  of 
equal  maasee.  If  an  infinite  number  of  apheres  be 
inteipoeed  between  M  and  M^,  so  aoljiuted  as  to  ^ve 
the  greater  pofluble  speed  to  M'',  that  greatest  speed 
if  V  i/M'/M,  provided  we  have  «- 1. 
Conimuma  Succemon  of  Ind^nitdy  SmaU  Im^pactt, 
2  189.  We  may  now  oonnder  the  oase  of 
nrioi  of  *>  continuous  aeries  of  indefinitely  small  im- 
inflnt-  pacts,  whose  effect  is  ooapanbfe  with  that 
^S^SL  of  a  finite  fbroe.  One  obnoos  method  of 
oouidering  such  a  nroUem  is  to  estimate 
ttpctrat^  tlu  <4>aiiges  in  the  vwKSty  produced  bjr  the 
ffiutefinoes  and  Ivnie  impacts,  m  the  same  indefimtelr 
Boall  time  ^  and  oompoond  these  iw  the  aetaal  effect 
on  the  motioa  in  thai  period. 

Another  way,  of  oonrse,  is  to  equate  the  rate  of  in- 
neaae  of  momentum  per  unit  of  tmie  to  the  force  pro- 
ducing it. 

A  man.  vnder  no  foroa,  movet  Qvrough  a  vn^ivm 
doud  wtb  partiaet  toAtcA  ore  at  reit.  Tham  it 
wueU  adhen  to  it.   Find  the  moftbn. 

At  time  f  let  M  be  the  muB,  and  let  s  denote  its  posltlim 
la  its  line  of  moU<»i.  Then,  m  then  ll  no  loes  ot  mo- 
mentam,  we  have 

Bat  if  U  be  the  raicinal  nuw.  »f  the  Bia«  of  the  rartlel«B 
picked  up  in  nnit  m  leagth,  obvioDsly 

B«batl«Bte  and  Integrate,  snpporing ••O,  A when  *-0; 
and  wa  get 

from  which  a  can  be  eadly  fimad. 
It  la  tntemting  to  obmre  that  we  hare 

*      (M+(.,*)» » 
to  that  thfl  man  mores  ai  If  anted  on  by  an  attxaetioii  van- 
lag  invenely  as  the  enbe  of  the  dlstanee  fteoi  a  iMriat  la  m 

line  (tf  motion. 

IHiis  proUem  obvionaly  leads  to  the  same  result  as 
the  fidlowing : — A.  ctmnan-baB  attoiched  to  one  end  of  a 
ehxint  vih^it  coded  up  on  a  tmooth  horvtoiUcU  plane, 
itprqfeded  along  the  mane.  Vetermme  nuOum. 
.  {190.  Another  excellent  instance  of  the 
application  of  this  process  is  fnmiahed  by 
(he  motion  of  a  rocket,  where  the  motive  power  de- 
pends on  the  fact  that  a  portion  of  the  mass  is  detached 
with  comdderable  relative  velocity.  The  increase  of  the 
numientam  of  the  rocket  due  to  this  cause  is  equal  to 
the  relative  m(nnaitam  with  wluch  the  products  of 
eanbnstion  escape.  If  we  soppoae  the  origin- 
aUy  of  mass  H,  to  lose  eH  in  nmt  of  tamn,  prq}eetod 
fiom  it  with  relative  velocit;^  V,  the  gain  d  munentnm 
in  time  A  dne  to  this  cause  is 
aHTN. 

lbs  toUl  iQuwaid  aeoelaratun  is  thei^im 

H-aH( 

Unless  this  be  pontive  the  rocket  cannot  rise.  It  will 
rise  at  once  \fy>gfe,  and  It  cannot  riae  at  all  mikaa 
WfWp^gle,  W  being  the  mass  of  the  ease,  stiek, 
eta,  which  are  not  burned  away. 

Iran  the  above  data  it  is  eas^  to  calculate  that  Uie 
gnaiesfe  speed  aeqnbed  during  the  flight  (the  resistance 
of  die  air  bang  left  ont  of  acooont)  n 


Dj/namia  <^  a  Syttem.  of  I\trticlei  QeneroSy. 
Mpilon         {191.  The  kw  of  enericf,  m  ahstnwt 
dynamics,  may  be  expressed  as  fUkws:— 
pvtldei.    the  whole  wcnc  done  in  any  time,  on  any 


limited  material  system,  "bv  applied  forces,  is  equal  to 
the  whole  effect  m  the  forms  of  potential  and  ki- 
netic energy  produced  in  the  system,  toeether  with 
the  woric  lost  in  friction.  This  piuKaple  may  be 
regarded  as  comprefaendiog  the  whue  of  abstract  dy- 
namics,  because  the  conditions  of  equilibrium  and  of 
motion,  in  evoy  ^oesihle  case,  may  be  derived  from  it 

1 192.  A  matenal  system,  whow  icHalave  coodi- 
motioDS  are  nnredated  by  fiktion,  is  in  tbmof 
equilibrinm  in  any  configuration  if,  and  is  ^^tua. 
not  in  eqmlibrium  unless,  the  rate  at  which 
the  applied  fturoes  perform  woric  at  the  iosUnt  of  pass- 
ing through  it  is  equal  to  that  at  which  potential  energy 
is  guned,  in  eror^  possible  motion  through  th«t  ooih 
figuration.   This  is  the  cdebrated  prindple 
^  "virtual  vehwitieB,"  which  £«aange  Ji^^M. 
made  the  baoa  of  his  JAoanfipis  Anaqf 
tique. 

\  193.  To  prove  it,  we  have  first  to  remark  that  the 
qntem  cannot  posnbly  move  away  from  any  luulicular  ' 
oonfignxation  except  by  work  being  done  upoti  it  by  the 
foroee  to  whieb  it  is  sul^eot;  it  is  therefore  in  equilib* 
rium  if  the  stated  omdttiui  is  fiilfilled.  To  aaoertun 
that  nothing  leas  than  this  oondition  can  secure  tba 
equilibrinm,  let  ns  first  consider  a  system  having  only 
one  degree  of  fteedom  to  move.  Whatever  forces  act 
on  the  whole  system,  we  may  always  htdd  it  in  equiUb- 
rium  by  a  angle  force  applied  to  any  one  point  of  tlua 
system  in  its  line  of  motion,  oppoata  to  the  directioD 
in  which  it  tends  to  move^  and  or  such  magnitude  that, 
in  aity  infinitely  small  motion  in  either  direction,  it  shaU 
resist  or  shall  do  as  much  woA  as  Um  other  forces, 
whether  applied  or  internal,  altogether  do  or  renst 
NoWf  b^  the  principle  of  Buperpoati<m  of  forces  in 
eqnihbnam,  we  might,  witluHit  altoing  their  effort, 
^iply  to  any  one  pixnt  of  the  qntem  snoh  a  force  as 
we  have  Just  seen  would  hold  the  QTBtem  in  equilibrinm, 
and  another  force  equal  and  (^poote  to  it  All  the 
other  forces  Imng  balanced  hy  oaa  of  these  two,  th^ 
and  it  might  a^^,  hy  the  principle  of  snpopontioD 
of  forces  in  equuil»inm,  be  ranoved;  and  therwwe  tha 
whole  set  of  given  forces  would  produce  the  same  efi^ 
whether  for  equilibrium  or  for  motion,  as  the  nngle 
force  which  is  left  acting  alone.  This  single  foroe^mnoe 
it  is  in  a  line  in  which  the  point  of  its  application  is 
free  to  move^  must  move  the  ^stem.  Hence  the  given 
forces,  to  which  the  ringle  foioe  has  been  proved  eqniv* 
alent,  cannot  poenbly  be  m  equililoinm  unless  their 
wh(^  woric  fi»r  an  infinitely  small  motion  is  nothii»,  in 
which  oase  the  single  equivalmt  fone  ia  reduced  to 
nothing.  But  whatever  amount  of  freedom  to  move 
the  whole  system  may  have,  we  mi^  always,  by  the  ap* 
plioation  of  frietjonleas  omstxmnt,  limit  it  to  one  d^ree 
of  freedom  only;  and  thia  may  be  freedom  to  execute 
any  partiouhr  motion  whatever,  posmble  under  the 
given  oonditionsof  the  system.  I^  therefore,  in  any 
such  infinitely  small  motion  there  is  variation  of  po- 
tential enei^  uncompensated  ^  woric  of  the  apphed 
finroea.  constnunt  limiting  the  freedom  of  the  ^stem  to 
only  this  motion  will  bnng  us  to  the  case  in  which  w* 
have  just  demonstnted  there  cannot  be  equilUnium. 
But  uie  application  of  constraints  limiting  motioD 
cannot  poasiSly  disturb  equililnium,  and  therefore  tha 
j^ven  system  under  the  actual  otmaidons  eannot  be  in 
eqnilibnura  in  any  particidar  configuration  if  the  rate 
01  doing  woA  is  gnator  than  that  at  wtuch  potential 
energy  is  stored  vp  in  any  possible  moCiM  through  tbU 
ocmfiguration. 

1 194.  If  a  material  system,  under  the  Keotral 
influence  of  intonal  and  applied  forces,  equiiib- 
varying  according  to  some  aeiSnite  law,  is  ^^"^ 
balanced  by  them  in  any  pontion  in  which  it  may  be 
placed,  its  equilibrium  is  said  to  be  neutral   This  ia 
the  case  with  any  spherical  body  of  unifonn  material 
reatiiur  on  a  horizontal  plane.  A  right  cylinder  or  cone, 
bounded  by  plane  enoB  perpendicular  to  the  axis,  is 
alao  in  neutral  equiUfarium  on  a  luniiontal  [^uie. 
Practioally,  any  mass  of  moderate  dimensions  is  m 

Digitized  by  VjOOg  IC 


730 


HECHANIOS. 


Dcutxal  equUibrinm  when  its  oentn  ol  inertia  only  is 
fixed,  since,  when  its  longest  dimension  is  small  in  oom- 
pariaon  with  the  earth's  radios,  the  action  of  gravity 
«,  M  we  sh^  see  ({  222),  approximately  equivalent  to 
a  ali^^  to/toe  through  this  pomt 
stable  { lOp-  But  ifj  when  dioplaoed  infinitely 

cgulUb-  little  in  any  direction  from ,  a  particular 
podUon  of  equilibrium,  and  left  to  itaelf, 
it  oommenoee  and  continues  vibratinr,  without  ever 
experiencing  more  than  infinitely  small  deviation,  in 
any  one  of  its  parts,  fiom  the  ponjioD  of  equiHlniiun, 
die  eqtulibiium  in  this  pondcni  is  said  to  be  staUa^  A 
weight  suspended  by  a  stiing,  a  umform  sphere  in  a 
hollow  horn,  a  loaded  sphere  resdng  on  a  horizontal 
phme  with  the  loaded  side  lowest,  an  oUate  bod;r  reafc- 
mg  with  one  end  of  its  shortest  diameter  on  a  horuontal 
plane,  a  plank,  whose  thickness  is  small  compared  with 
Its  length  and  breadth,  floating  on  water,  are  all  cases 
of  stable  equilibrium— if  we  neglect  the'  motions  of 
TotaUon  about  a  vertical  axis  in  the  Koond,  third,  and 
fourth  oases,  and  horisontal  motion  in  general  in  the 
fifth,  for  all  of  which  the  eqmlibrium  is  neutral 
Uoitatile  {  196.  If.  on  the  other  hand,  Uie  ey^m 
«J!^lb>  oan  be  duplaoed  in  aqy  way  firom  a  pontion 
■  of  eqwlibnnm,  so  Uiat  when  left  to  itself  it 
win  not  ^Iffate  within  infinitely  small  limits  about  Uie 
poaitioa  of  eqmlibrium,  but  will  move  farther  and 
nurther  aw^  nom  it,  the  eqnililmum  in  this  position  is 
Bud  to  be  unstable.  Thus  a  loaded  ^here  resting  on  a 
horizontal  plane  with  its  load  as  high  as  possible,  an 
egg-shaped  body  standing  on  <Hie  end,  a  board  floating 
edgewise  in  water,  would  present,  if  the^  oould  be 
realized  inpractioe,  cases  of  unstable  equilibrimn. 

{ 197.  When,  as  in  many  cases,  the  nature  of  the 
eauUibriam  varies  with  the  direodon  of  displacement, 
u  onstf^Ie  for  any  possible  dis^aoement  it  is  prac- 
tuallr  unstable  on  the  whole.  Thva  a  drovlar  disk 
atanung  on  ita  edge,  though  in  neutral  eqnililniiim 
dis^aoements  in  its  plane,  ^et  being  in  unstable  equi- 
lilmnm  fiv  those  perpendicular  to  its  plane,  is  prao- 
tkaltr  unstable.  A  sphere  resting  in  equilibrium  on  a 
sadue  inmenta  a  case  in  which  there  is  stable,  nentnd, 
or  oiutaMe  equilibrium  accofding  to  the  direotion  in 
iriuoh  it  may  oe  tUspUoed  by  nming  *,  bat  praotioaUy 
it  is  unstable. 

3  198.  The  theory  of  energy  shows  a  very 
dear  and  nmple  test  for  discriminating 
these  characters,  or  determining  whether  the 
equilibrium  is  neutral,  stable,  or  unstable, 
in  any  casa  If  thoe  is  just  as  mneh  pcytential  energy 
stored  up  as  there  is  mmc  performed  by  the  applied 
and  internal  forces  in  any  possible  disphcement,  the 
equilibrium  is  neutral,  but  not  unless.  If  in  every 
possible  infinitely  small  displacement  from  a  position 
of  eqnUtbrium  there  is  more  potendal  energy  stored  up 
than  work  done,  the  equilibrium  is  thoroughly  stable, 
and  not  unless.  If  in  any  or  in  eveir  infinitely  small 
displacement  from  a  position  of  equilibrium  taere  is 
more  work  done  than  energy  rtored  up,  the  eguilibrinm 
is  unstable.  It  follows  that  if  the  s^tem  is  influenced 
only  by  internal  forces,  or  if  the  applied  forces  follow 
the  lav  of  doing  always  t^e  same  amount  of  work 
npm  the  system  while  passing  from  one  configuration 
to  another  by  all  possible  paths,  the  whole  potential 
energy  must  be  constant  in  all  poationa  for  neutral 
equiuDrlum,  must  be  a  minimum  lor  positions  of  thor^ 
oughly  stable  equilibrium,  and  must  be  either  a  maxi- 
mum ftxe  all  dirolaoements  or  a  maximum  for  some  dis- 
placements aniT  a  mimmum  for  others  when  there  is 
unstable  equilibrium. 

r^ytoMbm  ^  199.  We  have  seen  that,  according  to 
of  genenl  D' Alembert's  principle,  as  explained  above, 
o?i^Uoii.  ^0^^  acting  on  the  different  points  of  a 
material  aystein,  and  their  reactions  aj^nst 
the  accelerations  which  the^  actually  experience  in  any 
ease  of  moUon,  are  in  equilibrium  witn  one  another. 
Hence,  in  any  at^naJ  ease  of  moUon,  not  only  is  the 
actual  wwk  by  the  fnoes  equal  to  the  kinetic  enecgy 
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produced  in  any  ijifinitely  small  time,  in  virtue  of  (lit 
actual  aocelerationa,  but  so  also  is  the  work  which  wooU 
be  done  the  forces,  in  any  infinitel;^  small  time,  if 
the  vekxaties  of  the  points  oonstitutinj^  the  ^dam 
were  at  any  instant  changed  to  any  possible  inmut^f 
small  velocities,  and  the  acoelerations  unchanged.  This 
statement,  when  put  into  the  concose  language  of 
mathematical  anal^us,  consdtutes  Lagrange's  ^idie» 
tion  of  the  "  priuoiple  of  virtual  veloatiee  to  fixprM 
the  conditions  of  D' Alembert's  equilibrium  b^«e«B 
the  fbnws  ao^ug  and  the  resistances  of  the  maini  to 
the  aocelerataon.  It  comprehends,  as  ve  have  teei, 
eveiy  poanble  condition  oi  evray  case  of  moticHL  Hw 
"  equations  of  motion  '*  in  any  particular  case  ««,  as 
Lagnmge  has  shown,  deduoed  mm  it  with  great  ease. 

Conuuaudng  again  with  the  eqnationi  of  motton  of  a 
partldo 

m«  -  X  +  X',     -  T+ Y',  «■  -  Z  +  Z', . 
let  ju  Introdnoe  qoantdtica  t*,  etc,  eonsistent  with  the 
coodltions,  othenrae  perfsot^  arbitrary,  and  we  have  the 
general  equation 

XH(«te+.  .  .}-'X(Xls-f  .  .  .), 

In  which,  hj  D'Alemberf  ■  principle,  the  foroea  X',  T',  Z', 
da«  to  the  constraints,  do  not  appear. 

If  the  system  be  oonaemtive  the  rlght-baod  member  ef 
this  li,  of  oonxse,  equal  to  the  Ion  of  potential  eaetsy,  h 
that 

-lV-l(Xto+  .  .  .), 
and  thenfiHe^  quite  genenlly  In  soch  a  iTBteni, 

Sn(£ls+  .  .  . )— IV  (I). 

In  the  actual  motion  of  any  system  we  have,  fbr  «aah 
partiole,  to  — cW,  efeo.,  so  that  we  nave 

This  Is  the  complete  statement  <^  Newton's  atdtoltam, 
;  2  above. 

The  right-haad  member  Ii  tho  expreaalOD  of  the  algelnris 
•om  of  the  ««M«nM  agetM^m  and  of  the  reaottmut  rwfafaa- 
ItMM,  so  ftr  as  these  depend  upon  gravity.  frIatiaB,etei,  sal 
the  loft-hand  member  that  of  Um  rmenaim  dne  to  the  ar 
ueleration  of  the  sBvanl  pwrtielea. 

If  the  qnrtem  beocmaerntive,  thia  beeomea 

»i(iJi +»+«)— J. 

whose  intMTal 

■lxm(*«+i«  +  <«)  +  T-H 
Is,  of  ooQise,  the  general  statement  of  the  eonssrvatl—  §t 

oners'. 

In  Liagtange'i  general  equation  above,  as  we  have  stated, 
the  variatiMis,  Ic,  eto,  are  not  osoally  indmendeBt^  We 
most  take  aoeonnt  of  the  varlooa  wHistnlntB  fanpoaed  en 
the  system.  If  these  retain  the  same  ebaraaterthraadMMt 
the  motion  they  may  be  ezmemed  by  a  (gvumSlj  ults) 
nnmber  of  equations     the  n«m 

/(*iiyt.     «!•  »« «t.   •  •  •  )-<*■ 
Bach  of  theae  gives  rise  to  a  parely  kinenaatjcal  relatlaa 
aflbcting  some  one  or  more  of  the  qoantitleB  <z,  eto^  of  the 

m-^it)-- ■■■)">■ 

By  Introdooing,  aa.nsaal,  a  set  of  undetermined  multMlas 
»s  one  for  each  of  the  eondltloDB  of  constraint,  we  sMaia 
on  adding  aU  theae  equationa  to  the  general  eqoatkm  absve 

iM{!itx+  ...) 

-.[(x..(i)...{^)....)u....]  .  . 

If  tMie  be  p  putldfls  of  Uie  system,  there  are  Sjp  ecHi^ 
dinatea  x,  y,  s,oonneoted  bytsar)  aeqaatlonsof  e(BiBtraia^ 
BO  that  there  are  3p-g  degrees  of  freedom,  and  therafon 
3p-4  Independent  co-ordinatea. 

liquating  separately  to  sera  the  moItlpUon  of  te], 
ete.,  in  the  reenltant  equation  above,  we  have  eqntiaaB 
of  which  we  write  only  one  as  a  type,  vis., 

— x.v(«)  .... 

Taken  along  with  the  9  equations  «  the  finrn 

these  form  a  groop  of  3p  +  9  eqaatlona,  theoretically  a 
BSry  and  sufficient  to  detente  the  3p  quantities  «i,  f^,  »t, 
etc.,  and  the  q  quantities  ft,  In  terms  of  (.  Thua  we  have 
the  complete  ualytieal  statement  <tt  the  conditions,  and 
tlie  rest  1^  the  solution  laaqoefltloD  of  van  mathematlofc 


CD- 


(>}• 


Digitized  by 


Google 


BIBCHANI08. 


731 


When  we  da»l  with  a  son-otniMmtiTe  sya- 
tem  (which  U  equiTalent  in  nAtnre  to  layiag 
.^Hao,        "when  we  teko  an  incomplete  view  of  the 
qnestioD  "),  some  bf  the  coudittoo*  mmy  vary 
Ib  eluuaetflr  daring  the  motioii.  This  will  be  exprtned 
ABalytieaUy  hf  tiie  eDtrauce  of  I  explicitly  into  one  or 
mora  of  the  eqaationA  of  condition  /.   But,  u  we  think  of 
«ho  mode  of  foimatioQ  of  I^agrange'i  eQuation.  m  Me  tlMl 
U  WM  bnUt  up  of  eeparate  equations,  mieh  m 
»ai-X  +  X', 

which  ar«  true  wliether  the  equations  of  condition  involTe 
4  explieitly  or  not.  Each  of  these  wai  maltiidled  a 
qnAiiti^  £1^  ete,  the  only*  limitation  on  which  wM  thafe  it 
inoald  oe  oonaistent  with  the  conditions  of  the  sjrBtom  at 
■ttie  inttant  oonaidered,  whatever  ingfewt  that  might  be. 
Hettee  eqaatioa  {2}  still  holds  good. 

Whan,  how«TeT|  we  introdnoe  In  that  •qoattcm*  mnltl* 
^»  flomspmdlnc  to  the  aotnal  mntiaa  at  the  «7itank,  lo 

Is-iN.eta. 

w<B  find  a  remarkably  simple  expresrion  for  the  energy 
4lven  to,  or  withdrawn  from,  the  system  la  oonseqaenoe 
•of  the  vsrying  conditions.   For  the  nniategrated  equation 
now  beoomee 

^(l*a(4«  +  »•  +  *»))  -  a(X4  +     +  Zi)  ). 


whan  tbm  dlflteential  ooeiBdent  of  /  is  partial. 
•MJMn  at  onoe  from  eqaations  of  the  fona 


Thli 


which  are  obtained  by  differentiating  the  eqaations  of  con- 
■dition  with  regard  to  I.   When  the  conditions  do  not  vary, 

'ihe  qnantitieB  i^^t  vbc,  all  vanish,  and  we  see  that  the 

•caHtralBt  does  not  alter  the  anargy  of  tha  lyitem. 

Least  and  Varying  Action. 

I  200.  To  complete  our  sketch  of  kinoes 
of  a  particle  we  will  now  briefly  oomnder  the 
important qnanti^ Cftlled  "action."  This,  forasiiigle 
Mrade*  maj  be  defiiwd  mther  as  the  tspaaa  integral  of 
■uw  mwnentiim  or  aa  doable  (he  tune  iidagnJ  of  the 
idnotio  enragy,  oalcalated  &om  any  ■wimed  position  of 
the  moTiDg  putideu  or  from  an  aengned  epoch.  Fora 
'  ^(prtem  ita  Tuue  is  the  sum  of  its  seDinte  nlues  for  the 
TariouA  particles  of  the  eyBtem.  No  one  has,  as  yet, 
poinled  out  (in  the  nmple  form  in  which  it  is  all  out 
-oertain  that  they  can  be  expressed)  the  tme  relations 
-of  this  quantity.  It  was  onirinally  introduced  into  ki- 
netics to  suit  the  metaphysical  neceamty  that  something 
should  be  a  wiipimiim  m  the  i>ath  of  a  luminous  oorpus- 
ole  (see  an  extract  from  Hamilton  in  the  article  LiaHT, 
ToL  zIt.  p.  602).  But  there  can  be  little  doubt  that  it 
is  dflsUma  to  way  an  important  part  in  the  final  qn- 
4mmtiw<g  <^  Uie  fhndamental  lavs  of  IdneUca. 

llie  importance  of  the  quantity  called  action,  so  far 
«s  is  at  present  known,  depends  upon  the  two  pnnctples 
•of  "  least  action  "  and  of  Tsiying  action,"  the  first  as 
•old  as  Manpertuis,  the  other  diaoorered  by  Hamilton 
ahoot  half  a  century  ago. 

, The  first  m^Ifihe sum  ofthepotaitud and 
■«o!l  **"  leiMtic  ma-gie»  of  a  ofatem  it  the  $ame  in  aU 
itt  eorifiguratioju,  theriy  qfaU  the  teta  o/patftM 
fiy  toAicA  the  pcaia  of  the  mstem  can  be  guided  oyfrio- 
ttonlest  ooiutramt  to  past  from  one  given  orm/iguration 
to  another,  that  orie  for  which  the  action  u  Uaxt  i>  the 
natural  one  or  requires  no  conttraxnt. 

i  201.  Unfortunately  it  is  not  eaoy  to  givo  examples 
■of  this  important  prindple  which  can  be  satisfactorily 
treated  by  elementary  methods,— except,  indeed,  the 
very  amplest,  such  as  those  fiirnished  by  the  corpus- 
■fiolar  theory  of  light  Thus  it  is  obvious  that,  as  lonx 
M  a  medium  is  homogeneous  and  isotropic,  the  speed 
of  a  corpuscle  in  it  is  constant  The  action  is  thus  re- 
■duced  to  the  pn>duct  of  the  constant  speed  of  the  oor- 
ptiacle  by  the  length  of  its  path.  Hence  the  principle 
at  onoe  shows  that  the  path  must  be  a  stiatght  lino. 
When  the  corpuscle  is  re&acted  from  one  such  medium 
into  another,  the  path  is  a  broken  line  such  that  the 
IHoduct  of  each  ofits  parts  hy  the  corresponding  speed 


of  the  oorpusde  is  the  least  poesible.  This  nres  the 
law  of  the  unaB,  hot  to  agree  with  e^niment  the  q;>eed 
wotdd  have  to  he  greater  in  the  denser  medium  than 
in  the  rarer. 

3202.  The  problem  to  jliidehMoe  9/ octioaat  _    _  . 
d€petuli»g  on  cAm0«  (nowhere  fiuU)  Qf  **•  i^SJ"*' 
of  paamg»fnm  om  fitom  m^lgwratitm  toameUiar 
(reetrtoted  by  the  condition  already  mentioned),  Is  tax- 

while     T  -         -  *»!(*•  +  y«  +  *« )  -  H  -  V, 
H  being  the  constant  energy  1^  the  systui,  and  the  inti«rsl 
being  taken  between  limits  loppUea  Iqr  the  two  glvsn  eoi^ 
flgnratlons. 
The  first  eqnation  gives 

U -/sMdxai  +  dysy  +  deU  +  iiiaa  +  ydty  •»■  iiMa) 
.  .  .  )+/^d*»i+dt»i 
+  dai~tUitie'-dii»f-tUtM) 
by  partial  lategratloo.   But  the  iatc«iated  part 

asi(^  +  ^  +  M>},  (A) 

obvloosly  Taalshes  at  both  limits,  beoaase  the  initial  and 
final  confignntions  are  given. 

If  we  now  take  the  oorrespondlng  varlaUoa  of  tha  cx- 
preislons  for  the  kinetio  energy,  we  nave 

<T  -  ImUi  -  lm(iAi  +  yly  +  M), 
from  which  we  have 

/3m(ii«B£  +  dyl»  +  ibM) -yiTA . 
Also  we  have 

dite  +  rfyay  +  (Uto  -  ( itts  +  jfay  +  Mfjdl ; 
so  that  finally 

lA  -yi*  [it  -  imlXtx  +  iW,  +  «■)], 

whioh  so  hr  is  a  mere  kinematical  result.  But  It  san  ha 
rendered  physical  by  putting— <V  for  IT,  in  aooordanee 
with  the  shove  oondmon.   This  we  will  suppose  doom. 

If  now  we  desire  to  make  lA  vanish,  so  as  to  obtain  what 
Is  called  the  "statlonaiy  oon^tion,"  we  must  make  Che 
fiwtorla  square  Inackets  In  tha  fantegial  vanJih; 
must  have 

la»(«to  +  Mr  +  Sis)  +  IV  *  0 

fbr  all  admissible  simultaneous  values  of  Iz,  fly,  to  fbr  the 
various  particles  of  the  sjntem.  But  this  Is  predsely  the 
^nraal  equation  which,  as  we  found  in  }  Iw  (1),  deter- 
mines the  nndlstorbed  motion  of  the  system. 

2  203.  The  expn«lon  lA  —  0  really  signifies 
that  any  Infinitesimal  change  from  the  natural  Z^^^ 
mode  of  passsge  produces  an  Infinitely  smaller 
change  in  the  corresponding  amount  of  the  acthm  between 
the  terminal  oouflguratlona. 

{fiOl.  It  wiU  be  noticed  that  the  Msentlal 
eharaeterlstfa)  of  the  modes  of  passage  eonsld- 
ered  In  this  InvestlgBtloa  Is  that  alt  shall  have 
the  same  terminal  oopfigurations,  and  that  the  system 
shall  always  have  the  same  definite  amount  of  energy. 
All.  except  the  natural  mode  of  psssage,  in  general  reqoue 
constraint  in  order  that  they  may  be  described.  Hamil- 
ton's grand  extension  of  the  subject  depended  on  eompai^ 
ing  the  actions  In  a  number  of  natmnU  modes  of  passage 
differing  from  one  another  by  slight  ehangea  In  tiMT  tai» 
minal  oonfigniaUonS,  and  slight  ohanges  m  the  whi^  In- 
itial energy. 

In  this  new  fbrm  of  statement  the  nniategrated  part  of 
the  expression  for  <A  vanishes,  since  all  the  modes  of  pas* 
sage  contemplated  are  natural.  The  alteration  of  the  wntde 
energy,  however,  adds  a  special  term  to  the  equation,  and 
we  can  at  once  write,  frtuu  the  expression  (A)  2  ms,  ^ 
eqnation  for  the  ohanga  in  the  aotlon  under  the  new  eon- 
ditions,  viz., 

lA  -  [Xm{iax  +  v*y  +  iat)]  +  HH, 

the  part  in  biaekets  having  to  be  taken  between  limlta 
corresponding  to  the  terminal  conflgnraticms,  and  the  Tail- 
ations  Sx,  iy,  b  at  tiiese  being  salject  to  the  oonditions 

the  aystem. 

We  cannot  here  consider  this  equation  In  Its  general 
form.  We  content  ooiselves  with  we  simpler  medal  de- 
ductions fhm  it  required  fbr  completing  our  ucetoh  vt 
Kinetics  of  a  Particle. 

The  last  given  equation,  written  In  fhll  for  a  dngle  par- 
ticle of  unit  mass,  Is 

lA  -  [iix  +  yay  -(-  >b]  -  (i,Axa  -f  frg>y«  +  4-  MH , 

where  x.,  y^,  Is  the  initial  point,  and  s,  p,  s  any  other 
point,  of  the  path.  If  the  particles  be  altogether  free,  the 
seven  variations  on  the  riirht-hand  side  are  independent 
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oneanotber;  and  thtum  b»ve  the  follovIiiK  nnwrk- 
able  properties  of  the  quantity  A,  regarded  aa  a  function 
of  seven  Independent  -variables  (Uie  Initial  and  final  co- 
rnlinatni  of  the  particle,  and  its  constant  energy),  via.. 


/dA\    dx  /dA\  _dxe 

\dx)~dt'  \dxj~  dt' 

(dA\  di  (dA.\  _d^ 
\dv)~dt'  dt* 

tdK\    ^  (dK\  _dM^ 

\dM)~dt'  IdiJ"  dt' 


CSuuao- 
teriitio 
ftinctlon. 


From  these  we  gather  at  onee  that  A  satisflM  the  partial 
difierential  eqaations 

(^)'-{^^)'-(^)'-.-AH-V)..(.). 

(t.)"^(^)'^(^)'-«-<H-V.H.. 

{90B.  ThewholcidreiiiiiBtanoeBttf  themotlon 
are  thiu  dependent  on  the  fonction  A,  called 
by  Hamilton  the  "characteristic  ftinction." 
lite  determination  of  this  ftinction  is  tronble- 
wnuk  even  in  very  simple  cases  of  motion ;  but  the  fact 
thatioehaniodeoirrepraentation  la  posrible  is  extremely 
nmaikaUe. 

{  209.  More  generally,  omitting  all  reference  to  the  in- 
itial point,  and  the  equation  |  204  (2)  which  belongs  to  it, 
let  ns  ooQsider  A  simply  as  a  ftinction  of  s,  y,  ».  Then 

AmtfmuUaii,  A,  wMeh  Uto  parliMl  O^-enHiit  tqiM- 

famnm^upivptrti/Aat^,        -^reprwort lk§ rtehmgmlar 

Nwlsr  fjb«/or«M  wksMpotoiiltal  u  V, 
For,  by  partial  dliliKrentlation  of  (1)  we  have 

dV     dAd»A    dA  d'A  .  «tA  <I«A 

riUd*/"  dt«"^"    dfp     d*  dr«  +  <iy  d«4v     A  ^C' 

with  other  two  equations  of  the  same  form. 
Bat  we  iiave  also  three  equations  of  the  form 

dt\d*}''dt  (i»«+<tt  d»df'*'dt  dnb' 
OompiTlng,  we  see  that 

dz    dA     ^     dA     ^  dA 
dt~  dx'   dt~  df  '  dt'  dM 
mtiatj  simultaneously  the  two  sets  of  equations. 

^  207.  Also  if  «,  9  be  constants,  which,  along  with  Bj  are 
involTed  in  a  complete  integral  of  the  aboTe  partial  diifer- 
enUia  equation  Ifcs  asr rsijwidfaig  path,  md  lk»  Um  ^  itt  d9- 


vftsrs  •  are  tibrst  adJiHoiwd  orMrary  mulmitt. 

Fat  wie  equations  give^  by  compete  dllferentiatlon 
wltiL  ngard  to  t, 


^  J.  ^  ,  d'A  ^ 
d!t3«  dt  :*'d^  dt  "^SSi  dt 

iSSfi  dt  '*'d9dfi  dt  *dMdfi  dt~^ 

d«A  d»  .  d'A  d»  ,  d'A  d« 

"-"dl*d^d*  ''"drfHdt 


(•). 


Bat;  dlflbrentiating  g  806  (1)  with  respect  to  H  re- 
jpMttvely,  we  get 

d'A  dA  .  d'A  dA  ,  d*A  dA  ^ 
d^S  S'^S^  ~S^^di&3i~^ 

d«A  dA  .  dU  dA     dU  dA 
d^y  dy     dfid»  di 


d'A  dA  .  d'A  dA  .  d'A  dA 
.ds 


Hm  valves  of      ato,  in  (a)  are  evidently  eqnat  re^ee* 


dA 


ttvely  to  those  ot     ,  ete.,  in  (ft).   Hence  the  proposition. 

{^Il^^  ?90e.  *'EquiactionaI  sntfkces,"  L  «^  thoas 
Hon.  whose  common  equation  is 


A— eonrt., 
are  cut  at  right  angles     the  tnyeetoilea. 

For  the  direction  qobimb  of  the  normal  are  nhilnwly 
proportional  to 

Thus  the  determination  of  eqaiaotional  sorfSMMa  is  resolved 
into  the  problem  of  finding  uw  orthogonal  tnyeetoriea  of  a 
set  itf  given  onms  in  qpaea^  whraever  the  ecudttloiuttf  Oa 
motion  are  given. 

The  diittmee  hetwtm  amteeutive  e^aiaetimuU  nrfaeei  ii,  at 
ms  point,  mverMly  aa  Ae  vdoeUj/  «it  lh«  eorre^amdmig  path. 

This  mn-  be  seen  at  once  as  follows :  the  ekuaeot  of  tiii 
action,  which  is  tlw  same  at  all  pointo.  Is  «it  (irtian  li^  W 
ing  an  element  of  the  path,  is  the  noraoal  dirtanee  buliiiJM 
the  surfEwee). 

g  209.  In  consequence  at  the  Importance  of  —  ^ 
the  method  we  wul  take  two  examplea  lUT  Its  jS^ijf^ 
application.   First  a  direot  example,  than  ona 
depending  on  the  eqniaotional  snrflues. 

3bd«dMs/r«M  tke.prUdpUtffwarj^  melim"  tkt  f»m 
and  Niads  </  dmetiptiim     aplmatM  orM. 

dv 

In  this  case  it  is  obviooB  t^t—  rt^reaantatheatbao- 

tion  of  gravity(— f>/r').  Hence  the  right-hand  member  of 
3  206  (I)  may  be  written  2(H  +  Wr). 

Let  us  take  the  plane  of  «y  as  that  of  the  orbit,  tiien  the 
equation  J  206  (1)  becomes 

.-(^)V(t)-'(-T)   •  .  •  •  «^ 

It  Is  not  dliBonlt  to  obtain  a  aatisfiuitoiy  aolntkm  of  HUa 
eqnation.  but  the  operation  is  very  much  ritwpiWif^  by  Oa 
use  of  pMar  eo-ordlnates.   With  this  change^  (1)  baeomei 

whieh  is  obvioosly  aaHtfled  by 

"  ocmstant  —  m, 

Henoe         A  -  «#  Vdr/S(H  +  Wr)  -  tMr* 
The  final  Integnrfl  aire  thatefine,  hj  {  907, 

it)-^-'/^  


These  equations  contain  the  complete  solution  oi  the  prob- 
lem, (Sr  they  involve  four  constants,  «|, «,  H,  •.   (5)  gives 
the  eqnation  of  the  orbit,  and  (6)  the  time  in  terms  of  the 
tadlus-veetor. 
To  compete  the  investigation,  let  us  assome 
It/-'  -  in,      SHJm»  -  (*»  - 1)/!', 
when  I  and  «  are.two  new  arbitrary  oonstanta  intredaesi 
laplaMofaandH.  Witii  theae  (S)  beoomaa 


I 

'"l  +  ecoaCi-ai)* 
the  general  polar  eqoatlim  of  oonie  aeetloBa  lafcnad  ta  tt» 

focus. 

Alao  1^  dUbrentiating  (S)  with  req>eottor,  wahawa 
mdr  ^ 
r'v^H  +  nJ^i-.i/r' 
bom  whkh,  by  (6),  we  immediataly  ohcafai 

This  involves,  agi^,  the  equation  of  eqoaUe  deooi^rtlaa 
of  areas.  CompAre  S  144. 

i  210.  In  a  planet's  elliptic  orbit  the  Mm  U 
iN«M«r«d  byttsoTM  de«cribedaft<wt(m«/oeaa,aad  zSS^id 
fAe  MtM»  (y  Omt  dMcrifred  aio%t  the  oOm,  *^ 

For  with  the  naoal  notation  we  have 


dA-«to-^dt. 
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thfl  TCBolt  of  }  47.  Bnt  f  n  the  ellipw  or  hypertiolk,  p' 
being  tha  perpendlculmr  from  the  Mcond  foooi, 

Hanoe 

which  ezpTMBes  the  reeult  stated  above. 

It  is  eaijr  to  extend  thia  to  a  paraboUo  orbit,  fin  wUflh, 
indeed,  tiie  tlieoreni  is  even  more  simple. 

}21L  DWljar«fabtar»j>rafsefaJtfaiiiffaateitt 
■ttBPl^    ly  and  korMsU^  to  att  dtreeNvas  /km  «m>v 
mcfmX  nt  a  *sr«i«ai  (wif ,  M  kaf^  Ott  mm  totef  nervy  «t 
fao;  Jhid  tfce  rar/ae«  9/  Mtton. 

We  may  obTtoosly  eonflne  ooiselvea  to  a  plaue  eeetion 
throagh  the  axis.  Xrt  s  be  tbe  vertteal  oo-ordiuate  of  a 
particle,  measared  downwards  from  the  level  at  which  the 
eommoa  energy  Is  wholly  potential,  k  the  eo-ordinate  ti  the 
point  in  the  axis  ttom  which  it  wai  i^eeted.  Theoi  we 
bava,  after  the  lapse  of  time  t, 

gK«.^ntf«g  t,we  have  the  equation  of  the  parabolic  path 

To  And  the  oxthogoual  tr^eotory  (the  meridian  sectioD  of 
thaiozftoeof eQaalaetion),diflbiantiate,pat--^ 
and  eliminate  t.  We  thus  have 


Sfc 


so  that 


(a  +  y)*  *  (•  -  y)^  -  oonft 


If  we  tnm  the  axes  through  K  in  thdr  own  plane,  the  eo- 
wdinatfls  bring  now  t  and  n,  thia  eqoathm  beoMnoa 

In  flfc  GB^  AM  li  the  axis,  A  fisw  of  tlwpatba  are  shown 
fe^  fUI  lines,  and  tvo  of  tiw  MoUoni  of  saifMsa  of  avial  ao- 


FIg.56. 

tioo  tgr  dotted  lines.  These  sections  indicate  cnsps  lying 
on  the  line  AH.  which  makes  an  angle  irwlth  the  vertical, 
and  Is  touched  by  all  the  paths.  Tno  path  whose  vertex  is 
O  toacfaes  this  line  in  H,  and  therefore  passes  through  the 
cnsps  of  which  the  branches  are  HK  ana  HL.  EK  tfelonra 
4o  all  paths  whose  vertices  are  above  Q,  HL  to  tboee  (saw 
as  KL)  whose  vertioes  are  below  Q. 
It  is  worthy  of  note  that,  by  the  flnt  eqaatlms  above, 

by  the  snbstltDtion  of  which  in  the  equation  of  action  we  see 
bow  XbM  time  of  reaching  a  particnlar  sorfhce  of  eqnal  ac- 
tion d^Mods  apon  the  position  of  the  starting  point. 

{  218.  A  very  interesting  plane  example, 
^2^J^y_      which  has  elegant  applications  m  fluid  motion, 
and  in  the  conduction  of  electric  eorrenta  in 
idates  of  nnlfbim  thickness,  is  ftimished  \tj  asiiiiiiilin 

A-logr,or  A'** 


when  r  and  9  axe  tiu  polar  ao«idtii^ei  of  the  m«TlH| 
particle. 

In  the  former,  where  the  carves  of  eqnal  action  are  cir- 
cles with  the  origin  as  centre,  we  have 

dA         jr  .  X 

ii*"*"r«'  d>'">'"r»' 

■0  tiiat  the  paths  are  radii  vectores  described  wltii  valodt^ 
1/r.  Also  wa  have 

»(=-v)-(^)^q-^. 

so  that  the  foroe  is  central,  and  its  value  is 
dV    _  I 
~  dr  "    7*  • 

In  the  ssemid  case,  where  the  enms  of  e^nal  aeUoD  an 
radii  drawn  txam  the  pole,  and 


we  have 


A'-#-tan-tJ^, 
ik'    .       y      dA'    .  a 


The  kinetic  energy  la  atill  VSr*,  and  the  central  tamm 
—  l/r>,  bnt  the  paths  are  diolea  with  the  origin  as  centre. 
Thus  the  lines  of  equal  action  and  tha  paths  <tf  individual 
particles  are  oonvertible. 
We  have  tiaa.  In  each  of  these  caeca. 


ThU  shows  (as  in  {  M)  that,  whatever  be  miglnally  tha 
grouping  of  a  set  of  particles  moving  all  according  to  one 
or  other  of  these  conditions,  the  den^ty  at  any  part  of  the 
group  remains  undianged  daring  the  motion.  In  tteX,  as 
ft  is  ea^r  to  toove,  A  and  A'  are  alementary  solntioiii  of 
the  partial  dimrentlal  equation 

"3?"*"^"*  

and  tii«y  an  «oiUagate,  in  tiie  sense  that 
dA    dA;    dA  _dA' 
djr "  dy  '  d»  "    ~S ' 
Fm  tills  raaaon  tiie  paths  belonging  to  the  two  tjUma  an 
evorywhere  ortliogonal  to  one  another. 

Alio,  as  the  diflbrentlal  eqoation  (1)  for  A  is  linea^any 
linear  ftanction  of  particular  integrals  la  an  integral.  Thus, 
for  instaaee»  we  may  take  (p  being  any  eonatant) 

A  — logr— p#, 
with  A'-;logr  +  «. 

These,  representing  orthogonal  sets  of  logarithmio 
spirals,  poaseas  the  same  properties  with  regard  to  aiAion 
as  did  the  ooncentrlc  circles  and  their  radii,  which,  In  ttat, 
are  the  mere  particular  case  when  p  ■■  0. 

i  213.  It  ia  easy  to  give  graphic  methods  of  ^_  . . 
tneing  these  curves  of  action  by  means  of  an 
old  process  recently  much  developed  by  Clerk 
Maxwell.  The  present  example,  uioagh  a  Tttj  dmple  oaa, 
is  quite  sufficient  to  Ulustrato  we  ^tteesi. 

Draw,  as  in  flg.  fi&  a  set  of  droloa  whose  zadU  are  e*,  e**. 
eto.,  and  a  ae(  4^radU  veetores  making  with  the  initial 

line  the  soooessive  angles        2^,   3y,  etc,  n  being  a 

qnanti^  which  may  b»ve  any  convenient  value.  Theae 
lines  will  fbrm  a  netwoA  flner  as  •  la  smaller.  Now  sap- 
pose  ws  wish  to  trace  the  curve 

We  take  the  Inteieection  of  the  circle  whose  radius  Is  C 
with  the  radlna<veetor  corresponding  to  the  angle 

Thus  we  have  fbr  the  valoe  of  A  at  the  point  of  IntezsaetisB 

A-Ioge--p~^« 

■■  >• ,  as  required. 

By  marking  the  intersections  corresponding  to  dUTerenft 
values  of  a,  we  have  a  series  of  points  in  the  required  curve 
which,  by  a^ustment  of  the  value  of  »,  may  be  made  to  He 
as  close  toseUieras  is  found  necessary  for  tracing  the  curve 
of  action  through  tfaem  tibera  rnann. 

In  fig.  66  portions  of  three  separata  sets  of  mntoally  or- 
thogonal logarithmic  spirals  have  been  traced,  by  using  tiie 
Intersections  of  the  fhndamental  straight  lines  uid  circles. 

We  may  pursue  the  subject  much  farther,  by  combining 
particnlar  eolations  like  those  given,  but  taken  from  differ- 
ent origins.  We  can  afford  spaoe  fur  one  only.  Let  P,  Q 
(flg.  St)  be  points  on  the  axis  of  s,  distant  a  and  -  « tkoai 
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the  origin,  S  any  point  ia  the  plane  of  the  flgaM. 


Let 


FIg.5& 

Thnnlf 

A-Iogr-l(«ri, 
we  mint  hxn,  not  only  the  equatioD 


Fig.  67. 

atlifled  by  each  of  A  end  A',  bat  ela|r  the  eondiUone 
dA_rfV  ^^_dA' 
dat  ~      '    dy"     d>  ' 

This  follow*  at  onee  from  the  AmA  that  all  the  eqnatloni  are 

linear. 

2214.  In  flg.  57  we  liave  — PB/QB.  Hence  the  locns 
of  B  ia  a  circle,  whose  centre,  B,  is  on  QP  produced. 

Again  A'^^  BP«-^  BQx-^  PBQ.  The  locni  of  B 
ii,  In  this  case,  any  circle  passing  through  P  and  Q. 

Theee  circles  evidently  cat  one  another  orthogonally  in 
B :  for  BB,  which  is  a  raidias  of  the  one,  Is  a  tangent  to  the 
otlier. 

Thus  particles  moving  in  a  plane,  so  that  the  speed  at 
any  point  B  is  inversely  as  PB  .  BQ,  may  describe  circles 
in  which  PQ  is  a  chord.  In  this  case  the  cnrves  of  equal 
action  are  circles  defined  by  the  condition  that  the  ratio 
PB :  BQ  is  constant.  Or  they  may  move  In  the  latter  sys- 
tem of  circles,  in  whit^  case  the  former  mtem  gives  the 
linee  of  eqoal  action.  For  the  eqoationa  In  the  ^eoedlng 
Mctiongive 

•■-fe)+U)-(^)  (d7) 

from  which  the  cooolnsion  Is  obvioai. 

We  may  easily  extend  this  example  to  other  Mta  of 
orthogomu  carves  whose  equations  are 

Ai-pA  +  A', 
A,'  A  +  pA', 

where  A  and  A'  have  their  reoent  valoes.  Or  we  may  ex* 
lend  the  """r**  by  assaming  at  starting 


A-mlogr-Wilogr,, 
Id  which  case  it  will  be  foand  that  we  most  Iwe 

A'  —  mf  — wii't . 
Theee  pairs  may  again  be  combined  into 

pA  +  A'  and  —  A  +  pA',  and  so  on. 

It  will  be  noticed  that  in  these  examples  the  AMlogr 
curves  of  equal  MCtion  and  the  paths  of  the  par-  between 
tides  correspond  in  steady  fluid  motion  to  tlonand 
curves  of  equal  pressure  and  lines  of  flow,  and  J[S2»t\Ii 
in  electric  conduction  to  equipotential  lines  P'**™'^ 
and  carrent  lines.   In  such  cases  in  fact,  where  thete  is  a* 
vortex -motion,  the  action  is  closely  analogona  to  what  to 
called  the  "velocity  potential"  in  a  fluid. 

Generaliied  Co-ordmcUet. 
2  215.  By  the  help  of  the  resalt  already  oeneml- 
obtained  in  connectaon  with  least  action,  we  t^^^^ 
may  easily  obtun  in  a  simple,  tljough  indi-  onunaas. 
rect,  way  the  remarkaUe  fcransfomiation  of  tiie  equ> 
tions  of  motion  of  a  system  which  was  first  given  by  1a- 
grange.    We  are  not  prepared  to  give  here  t^e  tnnsfor 
mation  to  Generalized  Co-ardinates  in  its  most  general 
form ;  bat,  even  in  the  restricted  form  to  which  we  pro- 
ceed, it  is  almost  in^uable  in  the  trratm^t  of  Uie  m<h 
tion  of  conservative  ByBtems  of  particles  in  which  the 
nimiber  of  degrees  of  freedom  is  less  tlum  three  tnim 
that  of  the  partickB.   The  one  pmnt  to  be  notioed  it 
that,  M^ien  we  restrict  oaEsdveB  to  a  system  of  this  kind, 
the  expression  for  the  kinetic  energy,  T,  is  necemiily 
a  pure  (luadratio  function  of  the  rates  of  increase  of  1« 
generalized  co-ordinates.    This  ia  ohvions  from  {  Ifc 
Repeating  with  generalised  oo-ordinates  the  iimgtipr 
tion  of  2  202,  we  have 

A-g^-yiT+ H-V)d(. 

Hence 

«A-/(<T  +  aH-*V)<«. 

Now  let  4,  <fi,  etc.,  be  the  geneiallaed  oo-ordlnatea,  aad 
we  have 

ST-P*«  +  2Q**  +  B*>+  

where  P,  Q,  B,  .  .  ,  are  In  general  ftinctiona  ftf  i;  4i  ^ 
.  .  .  Ofcourse  Viaafhnctionof*,  if)  .  .  .  alimh 
and  does  not  Involve    ^  4*  ete. 

Thus  we  have,  writmg  for  we  only  of  the  (BBenltaA 
co-ordinates, 

"-'/((w)"-(f)«-(^)«)«-"H 

-,(-«).«H-/.>[(^(^)-^.^>.]. 

But  we  saw  that,  for  any  natnral  motion,  the  nnlntegrBted 
part  of  <A  neceesarily  vanishes.  ThB>,as«,4,^  .  .  .  » 
and,  therefore,  their  variations,  are  1^  their  veir  natoie 
independent  of  one  another,  the  vantthing  of  the  ulBtr 
giated  part  gives  as  one  equation  of  motion  for  eadi  degree 
of  freedom,  Ute  type  being  In  all  (tftbom  the  aame^  vli.. 

To  exemplify  the  use  of  these  equations  we  wTamalM 
willtakeamlnafewofthomoreimportantcases 
of  constraint  already  treated,  and  will  then  prooeed  t* 
some  others  of  interest  as  well  as  of  somewhat  greetn  eon- 


In  the  simple  pendulnm,  I  bdag  again  the  length  of  the 
string,  and  «  the  inelinatlon  to  the  vertksal  at  time  w* 
have  obvioosly 

T-isiI''',  V-0-sijeeos». 

Hence 

(^)-^'.(^)-'^(^)-"^--  . 

Urns  the  eqnation  of  motion  is 

ail>«  +  M0lBin«-<l^ 


«-(--f-ain«*0. 


as  in  1 134. 

Bappose  the  same  pendnlum  to  be  moving  anyhow,#atni 
denoting  its  inclination  to  the  vertical,  and  4  deaetfng  tte 
azimuth  tf  the  plane  in  which  it  is  disptaeed,  we  have 

T  -^(i>  +iin>f.««},  V-0-«9(eas<L 
Theee  give  at  onee 
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(f-)-«.^...*.(f)-o.(^)-o. 

Hanee  the  two  eqtuUonB  are 

i(  -  rio  #  cos  • .     + Bin  #  - 

^(Bin'i.*)-0. 

Pddu.  Btill  ke«pm|cto  eMy  ezamplM,  loitpow  tlie 

lun  vlth  cord  of  th6  ordinsrr  simple  pendninm  to  be 
azian-  extensible,  sooording  to  Hooke's law.  LetAbe 
tfMp  its  length  at  thnef.   Then  the  tension  is 

E(A  —      uid  the  work  it  can  do  in  oontnusting 
is  the  integral  of  thia  with  rward  to  a  from  I  to  A,  iA, 
E(A-T)»/2i. 

Henoe  we  here      T  -  C  +  £(a  -  l)'l2l  +  ttfi.oo»»t 

T  -  1m(Jl>«>  +  i') . 
Thos  Lagxange'a  eqaationi  become 

MA  -        +  E(A  —      -  «V      '  -  0 ; 
equations  which  oonld  be  obtidned  inuaodiately  ttom.  the 
application  of  the  seoood  law,  with  the  help  of  the  kine- 
matical  expressions  for  acoolentioa  perpeudicular  to,  and 
along,  the  radiiw-vector  of  a  plane  onrre  47). 

Instead  of  the  complex  pendalum  troatcd  in  i  177,  we 
will  sow  take  the  case  of  two  masses  attscbod  at  different 
points  to  an  clastic  string,  or  light  helical  spring,  and  cop- 
sider  their  vertical  vibrations. 

Let  a.  *  be  the  anstretched  lengths  of  the  parts  of  the 
string,  II  aud  m  the  masses.  Then  if  |,  «  be  the  vertical 
dls^oements  at  time  I,  we  have 

T-i(M/« + 

V  -  f  (a  +  V)-  +  ,) ; 

m  tlMt  Lagnniie's  eqnataoiu  ue 

+  «(l  +  *))  +  tM -  0, 

The  eqnilibrinm  positions  are  foand  brsopposing  the  ao- 
eelaff»tl<nu  to  vMiiih,  so  tlwt,  if  we  sappose  |  and  *  to  be 
moQsarod  from  them,  the  terms  In^  willdiAipiwaT.  Henoe 
the  solution  is  of  exactly  the  same  natare  as  that  already 
given  for  an  apparently  difforont  problem  (f  178). 

We  may  mention  that  eqaattona  practically 
L™,?*  *  the  same  as  these  are  obtained  when  we  oon- 
aider  the  motions  <^  a  watch  and  its  balance- 
wheel,  the  watch  being  supported  in  a  horicontal  position 
by  means  of  a  wire,  and  oscillating  in  Its  own  plane  by  the 
tonion-elasticit?  of  the  wire.  The  reader  of  {  S42  below 
wUl  have  no  difficnity  in  obtaining  this  result.  It  sonesta 
a  practical  method  of  "  setting"  a  watch  to  tme  time,wtth- 
ont  turning  the  hands  forwwd  or  badkwaid,  and  without 
letting  it  ran  down. 

jf^n^  The  following  is  a  simple,  but  very  in- 

fbranceof  BtTUottve.  example  of  the  transference  of 
energy.  energy  (back  and  forward)  between  two 
psTta  of  a  ayBtem.  Two  bar-magnets  of  equal  rnaas, 
lei^rth,  and  strength  (fig.  58),  ue  suppoited  hai- 
lontally  by  purs  of  parallel 
■txingSt  BO  toat  when  at  rest 
they  am  in  one  line.  One  of 
them  is  flUghtiy  displaced  in 
the  direction  of  its  length, 
find  the  subeeqaeat  motion  of 
both.' 

If  we  can,  by  any  proocBS, 
find  two  fundamental  states 
of  motion  which,  once  estab- 
Hshed,  will  be  pemumentj  any 
other  possible  motion  of  the 
s^tem  will  be  a  superpoution  of  these  two.  The  am- 
plitudes and  phases  in  t^e  components  may  have  any 
TidncA,  BO  hmg  as  the  whole  dislarbance  is  amalL 
lliis  follows  man  the  &ot  that  the  qrstem  has  two 

*  We  sappoee  the  ban  to  be  so  long,  in  oomparlson  with  tbe  dis- 
tance between  tbem,  that  we  need  take  scoount  only  of  the 
action  of  their  poles  whleh  are  tamed  towards  one  another. 


Fig.6& 


degrees  of  freedom  only,— Fini-c  wc  are  ooneetned  only 
with  motions  in  the  plane  oi'  tlic-  figure. 

(A)  Now  one  obnously  jioK^ible  motion  is  a  nmplc 
harmonio  Tihration  of  the  whole,  without  change  of 
distance  between  the  magnets.  The  penod  of  thu 
vibiation  is  obviously  the  same  as  that  of  rather  mag- 
net if  thtf  oUier  were  removed, 

{B)  Another  obrionsly  poeeible  modon  is  that  in 
which  the  magnets  are,  at  every  instant,  equally  and 
oppositely  deflected.  The  period  of  this  osculation  will 
be  loss  or  greater  than  that  of  the  former  aocording  as 
the  poles  attract  or  repel  one  another. 

Now  the  initial  state  of  motion  propoeed  evidentiv 
consists  of  the  superposition  of  (A)  and  (B)  in  such 
a  way  that  there  is,  at  starting,  no  displacement  of 
dther  mass,  but  a  dranite  velodty  of  one  of  them  only. 
This  ooneqKmds  to  simultaneous  zero  of  displacement, 
with  equal  vetocities,  for  each  of  (A)  and  (B).  There 
is  therefore  at  that  mstant  no  displacement  of  rather 
mass;  and  one  is  at  rest  while  the  other  is  moringwtth 
double  the  assigned  velocity.  If  2ir/»,  Sir/n'  be  the 
jMiriods  of  the  two  motions,  it  is  obvious  that  after  the 
time  «r/(n~'n'')  the  magnets  will  have  interchanged 
their  states  bo  that  the  ana^tement  will  present  exactly 
the  same  appeanmoe  as  at  nnt,  ^  looked  ai  from  the 
other  tuie. 

Let  a  be  tbe  distance  between  the  ends  of  the  bars  when 
all  four  strlngfi  are  vertioal.  Then,  if  «,  ^  bo  at  time  (  t  ho 
inclinations  of  the  ftSn  of  striags  to  the  vertical,  a  bu- 
comes 

D-a  +  t(*-#), 
where  I  Is  the  common  length  of  the  strings.   The  expree- 
slon  for  tho  potential  energy  due  tq  magnetism  U  of  the 
form        where  ^  is  posltiTe  if  like  poles  be  ttuaed  to  one 

another. 

T-W(<"  +  i"), 

Forming  13m  eqnaUons  as  usual,  and  (Knitting  powers  of  • 
and  4  above  the  flxst^  we  have 

— svi#-;^(l-^(*-e,) 

from  which  the  results  already  given  may  be  deduced. 

Finally,  let  as  take  the  case  of  Atwood's  ma-  Atwood'n 
chine  173)  when  the  masses  are  eanal,  and  maohlni!. 
one  of  them  is  vibrating  throng  small  area. 

Letf>,«betbepolaro(Mirdinatasofthevlbnt'  OwmMM 
ing  mass;  tbeii,  negleeting  poweis  of  *  higher  nbiatmc 
than  the  seeond,  we  have  the  geneialiied  equations 

Put  Ifr  fbr  r,  and  « |/2  for  «,  and  we  get 
f-f#»  #1, 

TiwaBtvT  to  reetaagolar  eo-ordlnates  in  the  plana  of  mo- 
tion, »  being  vertiadly  downwards;  then 

If  

This  shows  that  tho  vertical  acceleration  of  the  vibratiofe 
particle  is  very  small,  bat  constantly  downward.  Heure 
the  energy  of  the  vibratory  motion  is  steadily  converte<l 
into  energy  of  translation  of  the  masses. 

When  both  the  equal  masses  vibnte  through  small  aro^ 
it  is  found  that  the  mass  whose  angular  raufce  is  the  groutcr 
has  downward  aoceleration  with  diminishing  aninilar 
range.  Hence  It  wonld  appear  that,  if  tbe  string  be  long 
enough,  the  entire  motion  would  be  periodic. 

}  216.  Before  leaving  this  sat|f eot  we  may  form,  fkom  the 
complete  value  of  <A  ^ven  In  last  section,  the  genenliieil 
equations  corresponding  to  tliose  of  Hamilton's  "vaiyliic 
action,"  as  given  in  g  204. 

We  have  at  once 

m-m-im^  i^)- 

Bnt,  by  the  value  of  T,  we  have 
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These  eqafttioiu  glva  i,  ,  .  ,  tumiogeiieotu  Uaear 
ftinctioBa  of 

CS).(f).--«-'*»'(-^^-).(f).----- 

If  mmbititate  these  exprewooa  in.  the  equBtlon 

which  is  obviously  tra«,  becMUW  T  is  a  honu^eneoos  fiinc- 
tioaofl,4^  •  •  .  of  the  second  degree  we  hava  a  partial 
diflbrentlal  eqoatioa  of  the  form 

from  which  A  Is  to  be  found. 

The  eoefilciouts  p,g,T  .  .  .  are,  in  fenezal,  like  P,  Q, 
B,  .  .  •  ftiuctious  of  1, 4,  .  .  , 

As  an  Illustration,  take  again  the  example  in  last  section, 
where  two  moasos  are  attached  to  a  helical  spring,  and 
rlbrate  in  a  vertical  line.  From  the  value  of  T  there  given 
we  have 

(t) -(f) 

Prom  these  we  have  the  equation  for  A 

*  (t)'-^-(H-v). 

The  value  of  V  is  given  above.  This  equation  is,  of  course, 
to  be  treated  acooiding  to  the  prooeea  iUustrated  in  {  809. 

SXATIOS  OF  A  RiaiD  SOUD. 

EQulUb'        S  ^^'^*  ^  ^  already 

rinmof  Beeo,  has  at  the  ntanoat  six  degrees  of 
rigid  solid,  freedom,  three  of  transUtion  and  three  of 
rotation.  Aooording  to  Newton's  BchoUum,  the  oon- 
ditiona  of  equilibrium  of  such  a  body,  under  the  action 
of  any  system  of  foroes,  are  that  the  algebraic  mm 
of  the  rates  of  doing  work  by  and  against  the  forces 
shall  be  »iZ  whatever  uniform  velocity  of  tnmslatioa  or 
of  rotation  the  body  may  have.  Fw,  if  this  were  not 
80,  there  would  be  work  done  against  aoceleration,  and 
the  body  would  sain  or  lose  kinetic  energjr.  And  this 
gain  or  loss  would  take  place  even  if  the  body  were 
originally  at  rest,  l,  &  ,  it  would  not  be  in  equilibrium. 
'to  ensure  equilibrium  then,  all  that  is  neoessaiy  is  that 
die  sums  of  the  oomponents  of  the  foroes  in  any  three 
non-coplanar  directions  shall  vuiish,  along  with  the 
sums  of  their  moments  about  any  three  non-ooplonar 
lines.  For  simplicity  it  is  usual  to  assume  for  these 
-directions  a  system  of  rectangular  axes,  and  for  the 
lines  another  ^stem  pMralleT  to  them  and  passing 
through  some  definite  point  (say  the  centre  of  inertia) 
of  the  body. 
Thus  we  have  at  onoe 

l(X)-0,S(T)-0,X(Z)-0; 
X(     -  Ys)  -  0 , 1(X»  -  Z*)- 0, 1  ( Y*  -  X»)- 0, 

where  X,  Y,  Z  are  the  oomponenta,  parallel  to  the  axes, 
of  a  force  acting  at  the  point  x,  y,  z  of  the  body.   If  P, 
with  direction  cosines    ft,  v,  represent  the  force  acting 
3B,  y,  s,  these  equations  may  be  written  in  the  form 
a(PA)  -  0 ,  i(Pm)  -  0 , 1  (Pr)  -  0 

-  M»)]  -  0 ,  5[P(W  0  ,  l[P(wc  -  Xy)]  -  0 . 

rhese  equations  correspond  to  the  ax  degrees  of  free- 
dom involved. 

It  is  eaay  to  see  that  it  is  a  mere  matter  of  convenience 
through  what  point  of  the  body  we  draw  the  lines  about 
whidi  momeats  are  taken.  For,  if  we  shift  it  by  Quanti- 
ties a,  6,  e  xespeotively,  the  moments  become 

lIZ(y-6)-Y(*-c)|.  etc.; 

but  these  are    1(2^- Y«)  -  &1(Z)  +  c3(Y) ,  etc ; 

and,  by  the  flist  three  equations,  these  quantities  are  seen 
to  reaoce  tlunuelves  to  their  first  terms.  Henoe,  in 
fteming  the  equations  of  equilibrium,  simplicity  will 


The  six 
oonditlons. 


be  gained  \ij  ohooelng  as  origin  a  point  throogh  which  tbs 
line  of  action  of  one  or  more  of  the  ^iplied  forces  twiti 

Again,  the  point  of  application  of  uiy  one  of  the  foreet 
may  be  shifted  at  will  anywhere  along  the  line  in  which 
the  force  acts.  For  the  equations  of  the  lin«i  in  which  Os 
fiwoe  at       •  acta  are 

— g    y*  — y    s'  — s 

X  "  y  — W 

andthflseglve      SSy*  -  Ts* -      -  Ts, etc 

so  that  the  expreaidons  for  the  munenta  are  nnalteied  If 

the  point  of  application  of  the  force  be  ahlfted  to  waj  pod* 
tion  along  the  line  in  which  it  actL 

I  218.  In  the  great  minority  of  treatises  on  Statics 
the  fundamental  propositions  of  the  sul^ect,  above 

S'ven,  are  deduced  irom  the  assumption  (as  a  uiipir  to 
I  proved  experimentally)  of  the  result  just  estalh 
lished,  which  is  deugnated  tiie  "prindple  of  (be 
transmission  of  force.  Along  with  it  are  assumed 
the  parallelogram  of  forces,  and  the  prindple  of  the 
"superposition  of  systems  of  forces  in  eqmlibrinm." 
Since  tJae  publication  of  the  Prindpicu,  the  oontinoed 
use  of  such  methods  must  be  looked  upon  as  a  retro- 
grade rtep  in  sdMioe. 

{219.  EVom  tliiscategoiy  we  cannot  qmte  /wmie. 
except  (so  far  at  least  as  the  usual  modes 
of  treating  it  are  concerned)  the  valuable  idea  of  the 
"couple,   due  to  Poinsot^   But  the  term  is  in  Baeh 
common  use,  and  the  idea  in  its  applications  sometipM 
of  such  importance,  that  it  cannot  ne  omitted  here. 

A  ample  u  a  pair  equal  foreet  actma  on  the  som 
ho^  m  opposite  directitnu  ana  m  parallel  lutea. 

rrom  the  general  conditions  already  given  we  see 
that  a  couple  produces  a  definite  moment  of  force  about 
a  particular  axis,  but  that  the  axis  is  determinate 
merely  as  reprds  direction,  and  not  as  regards  pontioD 
in  space,  tut  forces  of  a  couple  do  not  appear  in  the 
first  three  of  the  equations  of  equilibrium.  On  the 
other  hand,  the  left-band  members  of  the  other  three 
eaoations  may  all  be  regarded  as  moments  of  couoIml 
All  the  properties  of  couples  axe  contained  in  these 
statements.  Thus,  for  instance,  it  is  obvious  thatf  so 
far  as  its  effects  are  concerned — 

1.  A  couple  ma^  be  shifted  by  Uvnslation  TimnsAt- 
to  any  other  oosition  in  its  own  plane.  ence  oi 

2.  It  may  be  shifted  to  any  parallel  plane.  «»»p'^ 

3.  In  cither  of  these  it  may  be  turned  through  a^ 
angle. 

4.  Its  forces  may  be  increased  or  dimin- 

ished  in  anj'  ratio,  provided  the  distanoe  ^j^^ 
between  their  lines  of  action  (which  is 
called  the  "arm"  of  the  couple)  be  propntimatilf 
diminished  or  increased. 

A  couple  is  therefwe  oompletelf  deter* 
mined  \ry  means  of  its  "axis,  which  is  a 
line  drawn  perpendicular  to  its  plane,  and 
of  length  representing  its  moment    And  two  coupler 
are  obviously  to  be  compounded  by  treating  th«r  axer 
as  if  they  were  forces  acting  at  one  point. 

i  220.  We  will  now  examine  the  conse- 

?;uences  of  the  six  conditions  of  equililnium  of  a  i 
i  217)  in  some  of  the  more  common  cases  toal 
which  present  themselves.    But,  before  ^^Ms. 
doing  so.  it  may  make  matte ts  clcara  if  Wo 
restate  these  conditions  in  a  somewhat  dtfierent  &nn. 

The  rertdtant  qf  any  number  qf  /area,  acting  at  ajOf 
pointt  of  a  rigid  bot^,  may  be  rtpraeUed  fiy  a 
force  acting  at  the.  origin,  and  a  emtfit  d^fixiu 
mait  ahottt  a  ddin  ite  line  poMtng  through  the  ar^m. 

For  egut^t&rtum  of  the  &oc^  thu  farce  and  emfk 
must  uparatdy  tanisA. 

Thus  if,  in  fig.  50.  P,  acting 
at  Q,  be  any  one  of  tbe  forces, 
and  O  the  origin  (chosen  at 
random),  we  may  iotrodooe  at 
O  a  pair  of  equal  and  appaaSa 
forces  ±  P,  paralld  to  P.  Tbe 
niffinal  force,  taken  aleii^  with 
Flg.se.         — P  at  the  oric^n,  gtvm  • 
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0oa^;  and  in  addition  tlien  is  +  P  aetiog  at  the 

^f^.  When  only  two  forces  act  on  a  body,  the  fint 
condition  above  ahom  Uiat  Uiejr  must  be  equal  and  op- 
poaite,  and  the  noood  that  they  must  act  m  the  aame 

One,  if  th«7  are  to  m»i»*««  eqmUbriom.  When  on^ 
three  fonea  act  the  fint  condition  ahova  thi^  their 
direc^ns  most  ue  in  one  plane,  the  second  that  their 
lines  of  action  must  be  paraltel  or  must  meet  in  one 
P<nnt,  if  ihey  are  to  maintain  equilibnum. 

If  ibeir  directioie  meet  in  one  point  we  hare  a^n 
the  problem  of  the  equilibrium  of  a  angle  particle 
under  three  forces ;  for  there  can  be  no  moment  about 
thispoint. 

when  the  directions  are  parallel,  one  of  the  forces 
must  obriousl^  be  equal  to  uie  sum  of  the  other  two, 
and  must  act  in  the  opposite  direction.  Also  its  line  of 
aotiim  mnit  lie  between  those  of  the  other  two,  ibr  th^ 
mnnente  about  may  pmnt  in  it  nniit  be  equal  and  oppo- 
nte.  Hence  it  is  imposfflble  that  any  ringle  force  should 
balance  a  couple,  unless  we  adopt  the  mathematical  fic- 
tion of  an  inmiitely  small  force  acting  in  a  line  every- 
where at  an  infinite  distance ;  so  that  its  moment  may 
be  fiidte,  and  equal  and  opposite  to  that  of  the  couple. 

{  222.  When  any  number  of  parallel 

forces  act  simultaneously  on  a  rigid  bod^, 

their  resultant  is  a  single  force  equal  to  their 
algebraic  sum,  with  a  couple  whose  plane  la  obviou^ 
parallel  to  the  common  Erection  of  the  forces.  The 
forces  of  this  couple  may  be  made,  by  leiwthening  or 
^^ening  the  arm,  equal  to  the  resultant  iorce.  One 
of  them  win  nentralize  it,  and  the  other  rmains  the 
final  r^ultant,  which  passes  through  a  definite  point 
•■o»BtM.-    oalledthe'*centwofparaUelforce8."  Thus 

any  set  of  parallel  forces  neoessairily  has  a 
ang]e  finoe  as  a  resultant,  excepting  in  the  qieeial 
oase  whoi  their  algebraic  sum  is  zero. 

{  223.  Excellent  examnles  are  fomished 
^^^*  bj;  heavy  bodies  of  moderate  dimenaons, 
where  the  weights  of  their  parts  are  forces  practical^ 
in  ponllel  lines.  The  mngle  resoltant  force,  in  such 
cases,  is  the  whole  wdght  of  the  body.  Its  directirai 
always  passes  through  the  centre  of  inotia  (2  109)  bfr- 
«anie  weight  (in  any  one  h>cal^)  is  propotttonal  to 
mass.  Fw  iha  reason  all  heavy  bodies  tff  moderate 
r  dimenmons  are  said  to  have  a  "centre  of 
^^^f      gravity,"  which  coincides  with  the  centre 

of  inertia.  But  it  must  be  noticed  that  the 
two  ideas  are  ra^Ucally  different,  and  that,  while  every 
piece  of  matter  has  a  true  centre  of  inertiaj  it  is,  in 
general,  only  approximately  that  we  can  predicate  of  it 
tnat  it  has  a  centre  of  gravity.  In  fact  a  bodv  has  a 
true  centre  of  gravity  om^  when  it  attracts,  and  is  at- 
tracted by,  all  other  gravitating  matter  as  if  its  whole 
mass  were  concentrated  in  that  point.  See  Potknuajl 
Whra  there  is  a  centra  of  gravity  in  a  body,  it  u  neces- 
sarily coincident  with  the  oentxe  of  inertia.  In  ^vita- 
ti(m  cases,  where  bodies  of  modoi^  nze  are  concerned, 
the  resultant  is,  at  least  approximately,  a  single  force. 
But,  when  we  deal  with  large  non-barycentnc  bodies 
Uke  the  earth,  we  find  that  the  resultant  of  tiie  sun's 
attraction  ts  a  fbrce  (determining  the  ntnt)  and  a 
ooupfa  (prodndng  precession,  etc.). 

When  a  mass  is  Imd  on  a  three-legged  table,  we  find 
the  pressure  which  each  le^  supports  aimp^  taking 
moments  about  the  line  joining 
the  upper  ends  of  the  other  two. 
The  le§  is  thus  seen  to  support 
a  fraction  of  the  weight  ofUie 
masB,  whose  numerator  is  the 
distance  of  the  centre  of  gnivity 
of  the  mass  ftom  this  line,  and 
its  dei^minator  the  distance  of 
the  1^  from  the  same  line. 
Thus  we  have  a  phyraoal  proof 
of  the  geometrical  propoation 
(hat  if  any  point,  P,  be  taken 
in  the  idane  of  a  triangle  ABO  (fig.  60),  and  pexpeo- 
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dicolaxs  be  diawn  from  it  and  htm  &i»  an^ei, 

have 

15.  ?*.Pr  - 

If  the  mass  of  the  table  is  to  be  reckoned,  P  must  be 
taken  as  die  centre  of  gravitv  of  the  s^ston  of  table 
and  load  together.  If  the  table  be  of  uniform  material, 
triangular,  and  supported  b^  ]«gs  at  its  comers,  similar 
reasoning  shows  that  when  It  is  unloaded  (or  loaded  at 
its  centoe  of  gravity)  each  leg  mpporlB  one-thiid  of 
the  weight 

}  224.  Examples  in  which  the  resultant  «_jt«it 
is  a  ungle  couple  are  found  in  rigidly  mag-  f^^^ 
netised  Dbdies  placed  in  a  uniform  magnetic 
field.    As  the  amounts  of  'N.  and  3.  magnetism  in  a 
body  are  alwa^  there  is  no  force  oT  translation 

in  a  uniform  field.  The  resultant  couple  depends  &a 
its  magnitode  on  the  orientation  of  the  body,  and  the 
pontions  of  equilibrium  are  those  for  which  its  momsnt 
vanishea'  ,  ' 

3  225.  Let  V  at  w,f,M,  one  of  a  vystem  of  paxaUel 
forces,  their  diieetion  cosines  being  ^  ft,  w.  Let  Q  be  the 
mnltant  force,  and  B,  with  direction  oorinea  A',  ji',  v',  the 
axla  of  the  lesoltant  eonple.  Then  onr  oondltiona  become 

Q-a(P). 

X'B  -  a[P(ry  -  M)],  ».'E  -1[P(A»  -  «)],  r'B-  1[P(M-  »»)]. 

The  last  three  equations  give  the  following  oondMons 
detennising  B,  k',  W, 

x'Jt  +u(P»)-»'a(P»)-0, 

-rU(P»)  +<t'B  +i4(Fz)-0, 

-i«i(p»)+i^E  -a 
From  tiiese  we  have  the  equation  of  oondltlMi 

■howlng  that  the  axis  of  the  oonple  la  at  rl^t  angles  to  the 
eommon  direction  of  the  puallel  force*. 
We  have  also 

E«-(l(P«))«-f-(l(P»))'+  (1{P»))« 
-Wpx)  +iLi\Fv)  +  rKP.))'. 

Thii  expret^on  Ig  of  the  same  fom  aa  that  In  9  77,  and  we 
therefore  conclude  that,  if  x",  ti",  v"  be  the  direction 
coeinee  of  a  line  in  the  body  sach  that 

X"  li" 


KP»)' 

the  magnltada  of  the  resaltant  eonple  is  directly  as  the 
riiw  <tf  the  angle  between  this  line  and  the  ocnmnon  dlreo- 
tion  of  the  parallel  foroes.  In  &ct  the  mere  form  of  the 
three  equations  above  provea  this  reealt. 

In  the  eaee  of  a  body  of  moderate  dimensions,  aeted  <« 
by  gravity,  F  Is  the  irolEht  of  the  element  at  %  y,  ^  and 
therefore  ^rt^ortional  to  its  maae,  so  that  If  the  mabn  of 
Inertia  be  taken  as  the  origin  we  have 

l(P»)  -  0^  3{Pf)  -  0, 1(P»)  -  0, 
and  there  Is  no  oonple.  Tba  whole  eSbot  is  fhexeftne  the 
same  m  if  the  maae  were  emdenied  at  the  centre  of  In- 
ertia. 

In  the  ease  of  a  magnet, 

KP)-0, 

uid  there  is  no  translatory  force.  The  oonple,  as  we  have 
seen,  depends  npon  the  orientation  of  the  body  as  regards 
the  direction  of  the  line  of  the  earth's  magnetic  foree. 

{  226.  We  have  seen  that  any  system  of  RedaoUoa 
forces  acting  on  a  rigid  body  may  be  re-  ^  two 
duced  to  a  force  ana  a  couple ;  also  that 
when  the  force  is  in  the  plane  of  the  couple  the  result- 
ant can  always  be  put  m  the  form  of  a  angle  force 
acting  in  a  deiSnite  line  in  the  body.   When  the  force 
is  not  in  the  plane  of  the  couple,  we  may  resolve  the 
oonp^  into  two  components,  the  pluie  of  one  being 
parallel,  of  the  oth«  nerpendunlar,  to  the  fcnoe.  The 
nisL  when  componncud  with  the  lince,  merely  shifts 
the  line  in  which  it  acts.   Thus  any  sjntem  of  foroes 
mav  be  reduced  to  a  single  force,  acting  in 
a  definite  Une  called  the  "ceotral  axis," 
and  a  eonple  in  a  phne  perpendicular  to  it 
One  of  the  forces  of  the  couple  nu^  now  be  com- 
pounded with  the  single  force,  and  thus  we  obtun,  as 
the  resultant  of  any  system  of  forces,  a  pur  of  forces 
in  non-intersecting  hoes  not  perpendicular  to  one 
anoQier.   This  is  only  one  of  an  infinite  number  of 
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wiys  in  whldi  fiuiOT,  or  ooDTentenoe,  may  lead  na  to 
repreaent  die  eqniTalent  of  a  grcmp  of  forou.  ^  Mai^ 
TQiy  curioas  theorems  hava  bem  met  with  in  inresta- 
gataona  on  this  safajeot  For  instance,  hy  oompoiinding 
one  of  the  fbnes  of  the  nenltant  couple  with  the 
mnikant  finoe  (not  now  neoeesarij^  perpendioulai  to 
its  plane)  we  have  a  ir^stem  of  twtt  ioroes  acting  in  non- 
inmaecting  linea.  Then  we  have  the  foUowing  cmiouH 
Iffopoaition,  whJdi  may  eaaly  be  proved  from  the  fonn- 
idse  abrady  ffj&i:— 

What  a  tystem  of  forcet  u  reduced  ut  oi^  ntanner 
vdkcUeotr  to  tiooj  thtwAvme  of  the  tetrahedron  of  wfttc^ 
tA«M  ore  oppotite  edgea  is  corutanL 
E^mmH-  3  227.  The  most  eymmetarical  nair  of  re- 
rictiM-  sultant  forces  is  found  thus.  Take  any 
durttoa.  p        gjj      ^  oentnl  azie,  and 

draw  through  it  a  Une 
APA'',  perpendicular  to  it, 
and  bisected  at  P.  Sub- 
Btitate  for  the  anf^le  force 
at  F  its  halves  aotmg  at  A 
and  A^  respectiTcl;^.  Com- 
bine these  restjeotively  with 
the  forces  AQ,  A^Q'  of  the 
oonple  when         is  made 
its  arm.  The  system  is  thus 
reduced  to  two  equal  forces 
AR,  A'H^  whose  directions  are  inteichaogeable  by  a 
rotation  of  two  right  angles  about^the  central  axis. 
0*n«nl         Let  F  with  dlieotion  ooeinee  A,  ^  r  be  one 
ndnation.   ^  ^  fiuaei,  and  let    y.  ■  be  its  point  of  ^ 
plleatliHi*  ^leu 

X  -  KPA),  T  -  aCPii),  Z  -  S(Pr) 

are  the  oomponenta  of  the  single  fines  at  tiie  origin. 

Also  L-.l(P(ry-M)] 

li-itP(x,-«)]  ■ 

axe  the  oomponenti  of  the  resultant  eonpln. 

If  we  shin  the  origin  to  the  point  a,  »,  cthe  flxst  three 
qnaatitlM  an  onaltwed,  but  the  ooaples  beconie 
L'-L  +  cY-6Z, 
U'-H  +  aZ-eX, 
N'-.ir  +  6X-aT. 
The  point  *,b,elBoa  the  central  azii  if  the  axis  of  the 
lesnltant  eoople  be  parallel  to  the  single  foioe,  i.  If 
L'    M'  N' 

^-^--^-^sappoae; 
er  L-  •X-eT+JZf 

Either  MF  these  sets  gives  the  equatlom  of  the  oentral  axis. 

Hie  reniltant  force  and  eonple  are  in  one  plane,  and 
thei^bfe  Uie  renittant  is  a  singw  force  in  the  oential  axiSi 
when 

L'X  +  M'T  +  K'Z-a 
By  the  valuM  Of  I/,  M',  M',  above,  we  sea  that  tUs  U 
eqafvalent 

LX  +  MY  +  NZ-O. 

When  this  last  condition  is  not  Mtisfled,  we  see  that  the 
value  of  the  left-hand  member  which,  fimn  the  wi^  in 
whieh  it  oeooxa,  most  obvioosly  be  an  invariant)  Is 

•(X»+T«+Z«), 
where  «  has  the  same  value  as  In  the  thiee  equaUtmi 
■hove. 

■rinit  »•       '  ^*  ****         remarkable  of 

[^^1^*  the  many  ontions  theorems  connect  with 
the  fflngle  resultant  of  a  etystem  of  forces  is 
that  of  Minding.  We  have  seen  that,  in  general,  the 
resultant  mi^  be  pnt  in  the  form  of  a  angle  force  and 
a  couple  in  a  phme  perpendioular  to  it  If  we  now 
suppose  the  system  of  forces  to  be  shifted  into  a  new 
posiUon  such  tlu^  Uieir  pcnnts  of  ap^ioation,  thdr 
magnitudes,  and  the  aaglea  b^een  their  directions 
two  and  two,  all  remain  unchanged,  the  resultant  force 
will  be  of  the  same  multitude  as  before,  but  the  oonple 
will  in  general  Iw  di^rent  Of  the  infinitely  infinite 
mmiber  of  possiUe  poutions  which  the  fraces  may 


assume,  an  infinite  number  cOTieqKmd  to  a  laro  eoinilai 
Minding  has  shown  that  the  lines  of  action  of  these 
mstfAa  resultants  oonnst  of  all  lines  paanng  throng 
eaon  of  two  ourves,'  fixed  in  the  body,  an  dlipse  and  an 
hyprabola,  in  planes  perpendionlar  to  eaoh  other.  The 
proof  of  the  propontion  gives  an  interestiiw  examine 
of  the  use  of  nodiignes's  co-ordinates  (}  83). 

The  most  obvious  mode  of  attacking  this  qoesdiHi  would 
be  to  resolve  the  ^>plied  forces  into  tiiree  groeps,  parallel 
respectivoly  to  three  rectangalar  axes  whiui  revolve  with 
them,  and  to  choose  those  axes  so  that  the  som  of  the  re- 
Bolved  ;^rts  does  not  vanish  petallel  to  any  one  of  t^ 
three.  Each  of  these  mtenis<rf  petallel  finees  lUs  Its  owa 
"centre"  (|  222), — so  that  the  flnal  resolntlon  gives  three 
forces;  each  of  a  given  magnitude,  acting  in  any  mntnally 
peraendloolar  directions  at  three  definite  ptwito  In  the 
body.  This,  however,  Is  not  wialytkally  so  rimpla  ss  Hbm 
following. 

We  refer  the  body  to  flzed  axes  Bx,  Oy,  0>,  to  be  afteaw 
wards  ipecifted.  As  the  origin  and  the  directions  of  these 
axes  are  at  our  diqrassl,  we  may  impose  six  oonditiona. 
Now  suppose  Uie  forces  to  be  resolved  pwallel  to  a  set  of 
reotangaW  axes  Ot',  (V,  Os*  which  will  be  considered 
afterwards  to  rotate  with  them.  Such  a  qretem  <tf  axes 
may,  at  starting,  have  any  assigned  podtion.  This  gives 
us  three  oondltions  more.  Let  then  A,  B,  0  be  the  cmb- 
ponents,  parallel  to  the  second  set  of  axes,  of  the  tove  im- 
plied at  the  point  whose  oMndinates  referred  to  the  flisfe 
system  are  a,  6,  e.  Let  the  oliestlon  cosines  of  the  second 
system  In  any  of  its  ftiture  positions,  referred  to  the  ftiat 
system,  be     m^,  n^  ;  l„  m„  », ;  I.,  »„  «,  respectively. 

Then  the  force  at  a,  ft,  e  has  uie  following  onnpountB>— 
All  +BIa  parallel  to  Os, 

Asm-B»,+  0«„  "  "  Of, 
Aej+B»,+0*„      "      "  O* 

The  expressions  for  the  resultant  force  and  oonplf  at  the 
origin  wul  evidently  depend  upon  the  following  twelve 
qnantitiee,  besides  the  direction  oodnes,  vis  >- 

xA,  IB, 

XCAs),  l(A»),  l(Ae), 
l(Be),  X{B6),  1(B«), 
1(0«),  1(C»),  X(Ce). 
Aasome  SB-O,  lO-O,  J.     let  Os'  be  always  pataUel  te 
the  dizeetion  of  the  resultant  force.   Next*  let 

X( Aa)  -  0,  3( Aft)  -  0^  l(Ae)  -  0, 
J.     let  the  origin  be  chosen  as  the  "centre"  (}  9SS)  ef  Oo 
forces  pandlel  to  the  resultant  force.   As  we  have  stUl  ion 
condiwHis  to  Impose,  we  select  the  following : — 

X(Ba)  -  0.  KBc)  -  0^  3(0s)  -  0,  3(Cft)  -  0. 
These  express  that  the  plsne  of  the  eon^  doe  to  tti^fimes 
0  paaws  thnragh  Oy,  lAile  that  of  the  Itaeea  B  pssMs 
through  0*. 
Write  now 

1(A)  -  »,  X{Bft)  -       2(0b)  - 
The  force  and  couple  at  the  origin  are 

These  ate  equivalent  to  a  single  force  If  (}  827) 

or  — «iV-0   .   .  . 

This  is  the  required  condition.  When  it  Is  sattsflea,  the 
equations  of  the  line  in  which  the  single  foroe  %  mtB  an 
any  two  of 

Uie  condition  that  these  three  agree  being  (1). 
EUi^nate  It  between  the  last  two,  and  we  get 

Now  Introdnce  In  (1),  in  the  first  (2),  and  In  ^\ 
Bodrigues's  values  of  the  ooeiaes  (}  83),  and  they  bseoMS 
respectively 

(ys  -  «r)^  -  (|w  +  icw)i- -  0, 

(*s- -  (wp  +  a»)f  -  {»■  +  im)S  -  (us  -  whr, 

«(•■  +  «»)  -        -•»)-(»  +  ">  )n  -  («»  -  ■•)«. 
Beananglng  according  to  y,  a,  and 

(S-T)l«-{ff  +  T)«a-0, 
(S  -       +  (»l  +  xOt  -  («^  -  »f)s  +     +  y)«  -  0 , 
m  +  A)«  +  nit  -  t)w]>  +  [<«-*)«-»{*  +  t)»>  -  0 . 


}•• 


(1). 
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Hm  Mocmd  ot  whleii  tna^  be  pat,  bf  rneftua  of  the  flnt,  in 

the  foim 

T^eee  three  equations  involve  «,  x,$,Mln  the  form  of  the 
ratio*  on^  of  the  last  three  to  the  flnt.   The  lut  two  ere 

liiiMir  ^     >      ■  Solving  them,  and  subetdtuting  In  the 

flnt,  we  find,  Anallj,  a  biqoAdraUo  In  -~ . 

HHM^ifpwtleiilarTaliieibeaaiigiiedto  t,^(,m  And 

fonrvaloeeof — .  Thne,  In  fteneTal,  there  are  four  poBitions 
w 

of  the  single  resaltant  foioe  peaBing  thnragh  any  point. 

Bat^  withont  fonning  the  hiquai^tio,  we  mar  eaaily  ob- 
tain MindiDg'B  theorem.  Suppoae  we  Kek  the  loeoB  of  all 
pointa  in  whi^  the  i^e  in  a>a  be  oat  by  the  lino  of  >e- 
tion  of  tbe  ilngle  fom.  Wehave  0,  and  tho  equttoni 
above  aiezedaoed  to 

C*-T)f«-((»+i')»»  "0, 

(#-t)iv-(I+»)»  -0. 
From  the  last  two  we  And 

go  that  Anally,  by  the  Azst.  ' 
(»" -»•)(!• -»*)-»V, 


«a     at— «i' 


(4). 


Had  m  pat      0,  we  ihoald  have  ftmnd,  by  a  dmilar 


t'  C* 


(B). 


(4)  and  (S)  lepneent  an  hyperbola  and  an  ellipse,  or  an  el* 
Upse  and  an  hyperbola,  respeotivdy,  aoootoing  as  ^*  is 
creator  oir  loss  uiaa  y*.  In  either  ease  the  TWrtfooi  of  the 
^peibolaooincidewlththefodoftheellipae;  ao  that  the 
two  cnrves  are  linked  together. 

It  is  now  easy  to  see  that,  ftom  any  aadgned  point  of 
■pace,  the  two  corves  will  appear  to  interseot  one  another 
In  fonr  pcdnta.  Tw<^  or  all,  ttf  these  in  special  cases 
eoincdde.  Lines  drawn  to  these  pdnis  give  the  four  posi- 
tions ot  the  dn^  finoe  whibh  oan  pass  thzoo^  the  as- 
signed p<^t. 

Mcamplet  of  Statical  Methods  and  Theorenu, 

ij^^^gt         \  229.  Suppoae  a  ladder  to  be  leaning 

leaning      animt  a  TWtioal  wall   If  there  be  no 
faction,  what  feroe,  applied  at  the  lower 
end,  win  jtut  aoffioe  to  sapport  it? 
In  the  treatment  of  all  qoeetionB  or  this  kind  the 

gfcodent  ebould  oommenoe  by  making  a  longh  Aetoh 

of  the  aitnation,  indicating  all  the 

fonea  ooncemed,  with  the  dire(>- 

tions  in  which  they  act    As  shown 

in  62,  the  Km  exerts  an  oat- 
ward  throst  S  on  the  upper  end  of 

the  ladder,  the  ground  an  upward 

thrust  R  on  the  lower  end.  The 

(Holy  other  force  is  gnvi^,  which 

nu^  be  aajppoaed  to  prMuoe  a 

downward  force  at  the  ididdle  of 

the  ladde^  equal  to  its  whole 

wmght.    Unless  there  be  some 

other  horizontal  force  to  balance 

8,  the  ktdder  will  ulmoual^  slide 

down.    Suppose  then  a  horuEontal 

force  F  to  be  applied  at  the  lower 

end,  uid  lot  the  ladder  be  inclined 

at  an  angle  «  to  the  horism.   Then  our  otm^ons 

become 

horiaontally  S  — F-0, 

yertioally  W— R-0, 

and  for  the  oon]^  in  the  |dane  of  the  figare,  2  being 

the  length  of  the  ladder, 

}  WI  eos  «  T  BI  da  «  —  0. 

pllie  last  eqoation  ia  obtained  \sj  teking  momenta 


Figa& 


about  the  lower  end  of  the  ladder,  this  point  behig 
chosen  (2  217)  becanse  the  dinotatms  or  two  of  the 
forces  pass  tnrcnigh  it]  Vrom  , these  eqoatioiis  m 
find  at  once 

F-S»iWcotM.  ' 

It  is  to  be  observed  that  the  requiate  force  C  is  very 
small  while  the  ladder  is  nearly  vertical,  but  incmeaqsa 
without  limit  as  it  becomes  more  nearly  hoiizontaL 

{  230.  Next  let  us  vaiy  Uie  question  by  _  , 
Buppoang  the  ooeffidenttof  friction  on  the  motion, 
ground  to  be  /<.   The  equations  are  yr&- 
oisely  the  same  as  befine,  and  the  limiting  value  of  » 
for  which  equilibciiun  is  possible  is  now  to  be  found 
putting 

Thus 

pres  the  amalleat  vahie  of  «»■  fbr  which  eqniUlHium  ia 
posnble.  For  any  lai:ger  value  of  «  lees  friction  ia 
called  into  play. 

}  231.  If  next  we  assume  the  wall  also  to  be 
aj  new  fiiction  foroe,  G,  oranea  in.  The  eqnatioiia  ^ 
any  given  value  of  «)  an 

nri  eos  « — 81  Bin  « — 01 OOB  «  ^  0. 

Here  there  is  a  certain  amount  of  indeterminat6ne■^ 
which  our  formulae  caftnot  escape  (although  of  ooune 
it  does  not  exist  in  natn»)Boloiiig  asws  axenotdealhig 
wjth  the  limiting  case  in  whidi  motiim  n  about  to 
menoe.   In  that  case  we  have  the  additknal  oonditioBB 

Thus,  in  all,  there  are  five  equations.  These  are  reqoi- 
fflte  and  neoeesaiy  beoanse  there  are  fonr  forces  8,  G, 
R,  F  to  be  determined,  as  well  as  the  special  value  of 
theanj^  «.  The  result  of  eliminating  the  four  ftttoea 


tanM  — 


9  232.  We  may  still  fhrther  vary  the  vanon 
qoestion  W  suppoBtng  a  man  of  weight  to  Uddsr. 
to  ascend  the  ladder.   Let  e  represent  the  fraction  of 
the  ladder's  length  which  he  haaaaoended.  Tiieeqiu> 
turns  are 

B-P-0, 
W+w-B-G-0, 
(iW -I- Mi)l eoB «|  —  SI  sin  «i  -  GIoos  «|  -  0. 
Litnducing  the  condition  that  dipping  ia  just  about  to 
commttioe,  we  obtun 

W  (1 +  !.»>-»» 

tan«i 
tan*  " 


1+ 


whflro«hastheT«hiegiTttain2231.  Henoe  the  limit- 
ing aog^  ia  inoieaaed  dinumshed  by  the  load  on  tlw 
ladder  according  as 


The  ratio  doea  not  appear  in  this  oonditioD.  But 
it  shorn  its  importance  men  e  is  dther  greater  Ism 
than 

Hence,  when  the  ladder  ia  just  about  to  slip,  a  man 
makes  it  more  stable  if  he  stands  anywhere  on  the 
bwer  half  of  it,  but  brings  it  down  if  he  mounts  higher. 
We  conclude  that,  so  far  as  sUdiiu;  is  concerned,  it  is  ad- 
vantageous to  make  the  lower  fiBlf  of  a  \»Mia  mora 
maaatve  than  the  upper  half 

I  233.  Suppose  a  ladder,  with  its  lower  end  reetinc 
agunst  a  wall,  to  be  supported  by  a  horizontal  rau 
parallel  to  the  wall  (fig.  63).  This  case  is  chosen  be- 
cause it  illuatntea  deflmte  umitB  withm  which  atalulitj 
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Fig.  63. 


L«t «  b«  the  half  Imgth  of  the  Udder,  m  ItM  buHbmliim  to 
tbi  horlion,  b  distuice  of 
Uie  tail  bmn  the  wall.  Sap> 
poae  the  ladder  In  nioh  a  po- 
ntlon  that  If  there  were  no 
friction  it  would  alip  down- 
wards. Then  the  eqnatloni 
at  eqnllibrinm  are 

B  +  aooa«-asln«-0, 
F+floo6«  +  aBin«-W-0,' 
SftMOM  — WaooiM  — 0. 

In  the  third  of  these  eqaa- 
tidiu  the  lower  end  of  the 
ladder  has  been  chosen  aa  the  point  about  which  mo- 
ments are  taken,  because  the  lines  of  action  of  three 
of  the  forces  pass  through  it  Here  again  there  is  in- 
determinateneeB,  because  there  are  two  places  at  which 
fiiotion  oomes  in,  and  we  do  not  know  at  which  it  is 
most  freeJy  nerted.  But  if  the  vhole  be  on  the  pfunt 
of  dipiang^  we  haTB  as  before  the  additional  data 

Xkno  lead  to  the  equation 

(1  —     ooB  «  +  2fi  sin  «  — mo' «. 

If  we  intzoduoe  an  angle  v,  such  that 

-i,  iln*- 


«OSr  — 


dua  eqiutaon  becomes 

«oe««ooa(»-r)-T7 


-—  ooe«  -5-, 


a(l  +  »i")     a  ™  2 

right-hand  member  of  which  must  necessarily  be 
less  than  1. 

^Hiis  determines  t&e  lowest  position  of  the  lower  end 
oonsistfint  with  equilibrium,  uid  the  mere  ohange^of 
agn  of  u,  and  therefore  of  v,  alters  it  into  the  equation 
tx  Uie  highesb  The  ngng  of  the  fiiodon  tenni  are 
dunged  wfaen  iha  diieotitm  of  slipping  is  aapposed  to 
be  nremd.  / 

EiNEnoa  Of  a  Riqid  Soim 
Botatfam  of  i  234.  The  motion  of  a  rigid.body  is.  as 
rigid  aoUd.  we  have  seen,  eom]d[etely  determined  when 
we  know  ibB  motion  of  one  of  its  points  and  the  rda- 
tire  motion  of  the'body  about  Uiat  p(HnL  The  pmnt 
dsoally  ehosen  is  the  centre  of  inertia  of  the  bod^,  and 
the  iovestieation  of  its  motion  oomes  under  the  kmetics 
of  a  pardoe,  wtdch  we  have  already  sufficiently  di»- 
cassea.  Fw  we  are  permitted  to  svppose  the  whole 
mass  to  be  concentrated  at  that  point,  and  to  be  acted 
on  1^  all  the  separate  forces,  each  unaltered  in  direction 
and  magnitude.  Hence  we  may  now  confine  ourselves 
to  the  study  of  the  motion  about  the  centre  of  inertia 
wl^hj  for  tne  moment,  we  may  look  on  as  fixed. 

To  lilustnUe,  in  a  vei^  nmple  manner,  the  new  oon- 
ceptiona  which  are  required  for  the  study  of  this  qoes- 
titm,  lot  us  take  a  nnifinm  droular  rin^  of  mattw,  of 
ndins  R,  rev9hii^  with  angular  Telocity  »  abont  an 
■ziB  thnni^  its  centre,  and  periiendionlaT  to  UB,planeL 
Ita  moment  of  momentum  is  obrioody 
u .  R« .  B  or  UB> .  m. 
Its  kinetio  energy  is 

i]f(B»)>  or  iHB*  .  . 
If  it  be  acted  on  by  a  couple  C,  in  its  plane,  0  is  the 
rate  of  increase  of  uie  moment  of  momentum,  or 

MB>.«-C. 
!nie  work  dme  hy  the  oouple  in  time  it  is- 
C 

and  the  incmase  of  kinetic  energy  is 
HB*  .  -Mt. 

By  equating  these  we  have  (after  dividing  both  ndee 
by  u)  the  same  equation  as  we  obtained  from  the  rate 
01  increase  of  moment  of  momentum.  It  will  be  ob- 
served that  these  equations  are  of  exactly  the  same 
form  as  those  for  the  motion  of  a  particle  parallel  to 
<me  of  the  oo-ordinate  axes,  only  that  a  takes  the  place 
of  a  vekidlgr  (such  as  x)  wlule  the  ezprenon  HR*  takes 


the  pUoe  of  U,  and  the  rigH-haod  nde  b  the  monuit 

of  a  finrae,  n6t  a  fone  amply. 

2  236.  Hence,  genotally,  we  d^ne  as  M-  MoDMBtof 
lows:—  . 

Dkt.  The  "moment  of  inorda"  of  a  body  about 
any  axis  is  the  sum  of  the  prodnota  of  the  mass  of 
each  partide  of  the  body  mto  the  acpian  of  hi  (lent) 
distanoe  from  the  axis.  ' 

The  following  theorem  enaUee  us  at  once  to  find  the 
moment  of  inertia  abont  any  line,  as  axis,  from  that 
about  a  parallel  axis  through  the  centre  of  inertia. 

Let  the  line  be  ehosen  at  the  axis  of  then  the  momaa* 
of  inertia  abont  it  Is 

Bat^  if^pbe  the flo<4rdlnatM  of  the  eentre  <^  Inertly 
lithe eo-oidinatM of M with  refteeoeeto  that eantie^ wa 
have 

and  the  above  ezprcsiion  for  the  mwn«mt  of  Inortlii 


imd'  +  p  +  2*f  +  2f,  + 1»  +  ,«). 
By  the  property  of  the  centre  of  inertia,  {  100^ 

S(W)-0,  l(iPi,)-0. 
Henea  ^ut  above  e^naiion  oonsiflfls  of  two  parts: 

!«(««  +  ,») 

the  moment  of  fnertlh  atmita  paiallel  SKia  tttnmi^  the 

centre  of  inertia,  and 

X(m),(2«+5«) 
the  moment  of  inertia  of  the  whole  man  soppoeed  ooneoit- 
trated  at  it*  centre  of  Inertia. 

2  236.  Hence  we  need  study  onhr  the  momenta  of 
inertia  about  axes  passing  through  tne  centre  of  inertia. 
But  we  will  oommenoe  with  an  origin  assamed  at 
faaard. 

If  the  direction  ootines  of  an  axis  through  the  <wigin 
be  A,  /I,  V,  the  fltittare  of  the  distanoe  of  the  mam  m  at 

X,  y,  s  inm  it  is 

»■  + +•■-(*»+ »*ir  +  »•)•. 
Hence  the  moment  of  inertia  is 

-  +  *«)A«  +  (»•  +  «"     +  («•  +  y«>» 

which  may  be  written 

I  -  Aa>  +  2Qt)^  +  Bn«  +  20,11-  +  2G,rA  +  <>•  . 

If  we  measure  off,  on  the  axis,  a  ciuantitgr  p  whoae 
stjuare  is  the  reciprocal  of  ],  and  call  its  terminal  oo-or- 
dinatee  n,  this  equation  becomes  by  multiplying 
both  ndes  by  />"  • 

1  -  At*  +  SOifir  +  Bn' +  2^1^  +  3a,a  +  . 
As  (he  moment  of  inertia  is  esseotiallv  a  positive 
quantity,  this  equation  represents  an  ellipeoid.  It 
must  of  course  have  three  prindpal  axes ;  and,  when 
theee  are  taken  as  the  oo-orainates  a^es,  Uie  tenue  in 
(n,  vCt  and  C{  in  the  above  expreemon  must  disappear. 

2  237.  Hence  at  eveiy  point  of  every  ri^  PitneiMl 
body  there  are  three  "prindpal  axe^"  of  ffJSff^ 
inertia,  at  right  angles  to  one  ancrther.  One 
of  them  is  the  axis  of  absolute  maximum  momenli 
anotha  that  of  absolute  minimum. 

Oor  eqnatltm  now  becomes,  when  refamd  to  theae  i 
or  dividing  by  p', 

I-Aa«  +  B^«  +  CV«. 

Thns  the  moment  of  inertia  about  any  axis  is  found 
those  about  the  principal  axes  at  tliat  point  by  moltipl jioc 
each  by  the  sqoare  of  the  correaponding  direction  '^^ifi. 
antl  Rdding  the  results. 
For  the  quantity  A  was  written  <af  ginally  as 

i.  e.,  it  is  tlie  moment  of  inertia  abont  the  axis<tf  s,  Waaw 
also  that,  at  even'  point  of  a  body,  there  are  three 
gnlar  axes  aneh  that  the  expressions 

a(iMf ) ,  a{sw>) ,  X(M») 

vanish  when  tiuse  ate  taken  is  o(M>rdinate  axes^ 
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PhtrHmtl^  To  ^o*  these  «zes  uo  diatribntc*)  in  « 
of  pilnolp«l  body,  l«t  ni  suppoM  it  ref«n«d  to  the  priuuluitl 
u«s.  axM  through  iui  oNitra  of  Inwtla*  aad  let  Jul, 
Bsdloaof  Hi-f  Mjfcl,  be  themomnta  <^  inetti*  abont 
trr*iiaiL.  llie  quntities  it,,  t„     ere  caUed  the 

princlpel  "  ndii  of  gyntion."  Then,  by  the  zentlte  aboy«^ 
the  moment  of  inertia  eboat  e  line  a,j»,  w  through  the  point 

For  ft  prinolpel  axfi  UUi  Is  to  be  ■  TnaTimnm  or  miai- 
Bam,  with  the  tole  oondltioa 

*•  +  (!■  + r"-l. 
iff  be  an  ondetermined  mnltiidter,  we  luve 
(*!  +  y  )*  -      +fli»  +  W-o, 

(t; +lt») 
(*;+!>)«• +lw)-0. 
Bat,  if  we  cooaider  a  aurfkce  of  the  lecond  order 
«*        «*  a> 

eonfocel  with  the  eUipeoid 

s*     V*  •* 

the  dlieetion  eosiiiea  of  Ita^rmal  et  x,  f  ,  a  ere 

Refuse,  If  thia  nu&oe  paaa  through  the  point »,  f ,  y,  we 
hue 


whem  P  la  determined  by  the  eiiuation  ' 

Substltnte  thii  value  of  F  In  the  preceding  eqnationa,  and 
they  become  identical  with  tluae  abore  giren  for  deter- 
nining  the  principal  azea  at    0,  y.   Hence  Bluet's  the- 


3V.pri»etpaI  axe*  of  aay  pomt  of^  •  ta^  era  narawili  to  the 
tkree  turf aeea  iff  A»  $eeo»d  onto*  MKfcfoai  ttroii^ttat  pmut 
and  art  eonfoeai  wUM  Ma  tl^ftaid  (a). 

P^jj^jj^       I  238.  We  vUl  here  tabulate  the  valoes 
momaota  .   of  the  momeats  of  inrada  about  prindpal 
or  Inertia,         UuDUgh  thfl  owtn  of  loertia,  m  a  &w 
q)eciaUy  oaefol  oaaes. 
1.  PUne  uniform 'circular  diak. 

Divide  it  into  ooncentric  rtn^  of  radius  r,  of  breadth 
ir.  ^nten,  the  momeut  of  inertia  about  the  axis  through 
Um  OBDtr^  and  perpendicular  to  the  plane,  of  the  ctzelelii 

where  a  is  the  radius,  and  »  tiie  man  of  a  aquare  unit,  Di 
the  diak. 

But  the  mass  is  wa'^, 
so  that     X  fcj-io*. 

nils  of  eooise,  apj^iea  to  a  circular  cylinder.  Obviously, 
la  the  disk 

In  tact  the  moment  of  Inertia  about  an  axis  drawn  perpen- 
dicular to  any  plane  figure  at  any  point  is  eopal  to  the  lom 


of  the  other  two  abont  rectangular  axes  wUeh  lie  in  the 
plane.  The  one  Is  lai(c* +  |f")  and  theothersaie  Saw*  and 
IMW*  reepoetive^. 
8.  Uniform  rod  of  length  t,  ^  mass  per  unit  length. 

•othat  ti-H-^'- 
8L  Uniform  reetangalar  ]4»to,ridM  a  and  t,  aada  parallel 


■othat  fci-t^'.  andtS-A*** 

Hence,  by  the  remark  above, 

A  («•+»'). 

4.  UnUbrm  a^rae,  radios  a,  p  mass  per  unit  vidnme. 
Here 

l(aw«)-Z(aV«) 
and  thereftne  the  aum  of  any  two  is 


-|asi(a>  +  v*  +a>). 
Thm  ]U{  -  Ht;  -  m;  -  l^rf/Vdr- 

Bat  M-|rpa>. 
andthua  t»^tl-ki^^*. 

R.  Plauo  uniform  elliptic  disk,  aemiazea  a,  t ;  ^  mass  «f 
unit  area.   Moment  of  inertia  about  a  la 

so  that 

From  tills  follows  immediately 

6.  EUipaoid,  semiaxeso,  h,  e,  and  of  uniform  density:— 

*!-»(»•  +  «•),  »i-t(e*+«').  »J-|  («•+*'). 
From  these  ws  can, 'of  eonrae,  r^noduoe  the  zesolt  for  a 
qihere. 

7.  Baotangnlar  pawllel^ped,edgea  ■,*,<:— 

*;-*(*•  +  «").  +       *!-*(•»  +  »■). 

Hie  determination  of  moments  of  Inertia  is,  like  that  of 
centres  of  Inertia,  a  purely  mathematical  matter,  the  ftill 
diacoasion  of  which  would  lead  na  away  from  the  proper 
ol\)ecta  of  tills  article. 

{239.  The  umplestcaBCB  that  cao  present  Rotation 
theiDselveflBofara8rotatioDisooncenied(for  aboutflzed 
the  tranalational  effects  on  a  rigid  body  are  ^ 
(reatedpndaelrasif  itwere  a  mere  paztidei— a  pro* 
oesa  already  BiuKoient^  flhortnted)  axe  those  in  whioh 
there  is  one  decree  of  freedom  to  rotate,  i  a,  when 
the  body  is  tigidljr  ^^hed  to  a  fixed  axis.  Hen  tlw 
phyucal  oondttion  is  simply  that  the  rate  of  incareaae 
of  moment  of  momentum  is  eqiuJ  to  the  momfflit  of 
the  resultant  oouple  about  the  axis  of  rotation. 

I  24^.  Let  UB  recur  to  Atwood's  machine  j>ai]„  of 
as  a  first  example,  and  suppose  the  string  Atwood'i 
not  to  slip  on  the  pulley,  so  that  the  pulley  m««hine. 
must  turu.    In  this  case  we  must  observe  that  the  two 
free  parts  of  the  string  are  now,  as  it  were,  separate 
strings,  so  that  we  have  no  right  to-  aasume  their  ten- 
mons  to  be  equal   In  ftot  if  dt«y  were  eaual  there 
would  be  no  aooelehition  of  the  rotataon  of  the  pulley, 
nor  of  course  of  the  common  velodty  of  the  two  idmmi. 
We  assume  that  the  pnlle^  is  Qmiiietiical,  and  the  aui 
through  its  oentre  of  iimda. 

Let  a  be  the  radius  of  the  pulley^  and  w  Its  angular 
velodty,  then  au  is  the  linear  velocity  of  either  mtm. 
Thus  the  linear  acceleration  of  each  of  the  masses  is 
equal  to  -a  times  the  angular  acceleration  of  the  puUe^^. 
But  the  linear  acceleration  multiplied  b^  the  mass  is 
the  measure  of  the  force  producing  it;  while  the' 
upgiilftT  acoelera^on  multiplied  by  the  moment  of  in- 
ertia is  the  measofe  of  the  moment  of  the  oou]^  pro- 
ducing it  Thus  we  have  (M  bong  Uie  mass  of  the 
pulley,  and  k  its  radius  of  gyration) 

Mb"  X  angular  aooeleratibn  -  (T'  —  T}a , 
m'  X  linear  aooeleration  -m'u  — T', 
M  X  linear  aooeleration     T  ~  aijr . 

Eliminating  T  and  T',  and  taking  account  of  the  abm 
relation  bettreea  the  aooelemtions,  we  find  at  oqob 

linear  aeeeleiatlon  -  ^>  ^.  ^  +m*ia*  ' 
from  which,  bv  the  last  two  of  our  eqnations,  the  jep 
orate  values  of  T  and  T*  may  be  fouiul. 

If  we  compare  this  result  mth  that  obtained  in  i  173, 
on  the  Buppoution  that  the  pulley  was  perfectly  smooth, 
we  see  thiU  the  only  dilforoioe  is  in  the  additionof  BU^/cr 
totheeumofthetwoiDa8Be&  Othoirise  the  nature  of 
the  motion  remains  unaffected. 

3  241.  Let  us  next  take  the  case  of  a  body  ^  

of  any  form  attached  to  a  horizontal  axis  ^^^iX 
which  does  not  pass  through  its  centre  of 
inertia.  In  such  a  case  gravity  is  the  force  produdng 
motion,  and  we  have  what  is  called  a  "  compound  pen- 
dulum. Draw  through  the  centre  of  inertia  a  line 
parallel  to  the  axis;  let  A  be  the  distance  between  these 
fines,  and  0  the  angle  which  their  plane  makes  (at  a 
given  time)  with  the  vertiod.  The  moment,  prodadng 
angular  aooeleration  is  obviously 

— aifribaln  • 

IHvide  by  Ute  moment  of  inertia  about  the  axis,  whibb 
by  a  previous  proposition  (2  235)  is 
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m(h*  +  »«) 

(jriun  ib  if  the  TtMvm  of  gyAUion  about  tlie  line  drawn 
thmagh  tihe  een(n  of  inextia),  and  m  have  finr  tlie 
wfirtrnr  aoodeiation 

Ib  the  ease  of  a  ample  pendolom  of  length  ^  we  aaw 
'  that  th«  angiilar  aooekntion  Is 
stint 
I  * 

Henoe  the  motion  of  the  oompotind  pendnlum  will  be 
identical  with  that  of  (he  mmple  pendnlum  when,  and 
qdIv  when, 

As  h  and  Je  are  necessarily  podtiTe  (or  rather  g^/nleat) 
guantiti^  the  smallest  Tuue  of  2  is  evidenUy  wb«i 
k—  K  Henoe  the  shortest  time  in  which  the  mass  can 
vibrate  about  any  axis  paralld  to  the  original  one  oat^ 
responds  to  that  of  a  sunple  pendulum  of  length  2k. 
Wmd  h  is  made  either  kss  or  greater  than  k,  the 
Ingth  of  the  eqajralent  ample  pendnhnn  inareases, 
and  fi»r  any  aangned  value  or  2  ereater  than  2fc  there 
an  two  oorresponding  values  of  A,  me  kss  and  the 
ether  groitenttian  k.  llidr  amn,  however,  as  we  see 
hgr  the  eoeffioieot  of  the  second  tei^  in  the  eqnatioiii 

fa  dw^  equal  to  t 

If  then  m  can  find  two  parallel  axes  in  a  ngid  body, 
lying  in  one  plane  with  the  watn  of  inertia,  sod  on 
vpfoate  tridea  of  that  point,  each  ^at  the  time  of 
eaoiUation  is  the  same  ior  each,  the  distance  between 
than  is  the  length  of  the  eqiuvalent  simile  pendnlum. 
Kater  made  use  of  this  proportion  in  hia  determination 
of  the  length  of  the  seoond's  pendulum,  under  the 
carcumstanoes  in  which  it  was  defined  by  Act  of  Par^ 
hament,  is  a  datum  for  restoring,  in  ease  of  loss,  the 
standrtd  yard. 

Oompin  {242.  SupnoeB  nowthat  a  Booond  body  is 
anuirond  sttached  to  the  first  by  an  axis  panllel  to 
V**^**"^  that  about  which  the  mat  is  oons(nined  to 
■tore ;  and,  fbr  nmplidty,  mppose  the  centre  of  inertaa 
the  first  body  to  oe  in  the  plane  oontaining  (he  two 
azea.  Here  we  have  a  omtpua:  eompowtd  pmdulum, 
and  it  is  interesting  to  compare  the  motion  with  that 
of  the  complex  umple  pendnlum  of    177,  178. 

Let  m',  V,  4  eorrapond,  for  th«  lecond  ^odj,  to  »,  ik,  *  for 
llie  first,  ftnd  let  •  be  the  distance  between  the  uee.  For 
variety  we  will  adopt  lAgrsnge'i  method.  We  bare  cleerly 
T-  i  +  rnkU*  + 

+ art' OM  (♦-#)♦*), 

T-  O  -  Mfi  COS  «  -  m'g(m  oosf  +  t'cos  f ) . 
Theaa  would  enable  as  at  onoe  to  write  down  the  eonatlont 
of  motlou,  however  large  be  the  diatarbance,  but  they  are 
too  eomplex  for  oar  preaent  work.   Let  na  then  aauime  ^ 
and  $  to  be  very  small,  and  we  have 

{M(fc>  -t-  k>)  +  »'a>)«  -t-  m'ah'^  ~~(mk  +  m'a)gt, 

Ctanbinlng,  m  before,  by  meani  of  an  nndetermlned  mnlti- 
pUar,  wa  have 
(«(»«  +  »«)  +       +  Am'aA')*  t  (•'«*'+  >M'(k'*  +  *'»))* 
« ^g{(mk-¥  M'a)#  +  am'V «}. 
Thai  the  two  valnee  of  a  are  given  by  the  equation 

+  *•)  +  »'a»  +  Am'oA'  ~  mk  +•'•  * 
lUs  may  be  written  In  the  form 
A  +  X  *_ 
B+a"  C 

wliera  B  Is  freator  than  A ;  and  A,  B,  C  are  all  eaM&tlaUr 
poaltiTe,  If  the  bodies  have  been  only  slightly  diaijaoed 
DOBi  the  peiititHi  of  ttaUe  eqnilibrianL.  The  equation  fives 

A»  +  (B-0)*-AO-0, 

sa  that  the  valoea  of  a  are  eMentially  real  and  of  oppoalte 
U  wewriteM— B  (iff  A,  this  aqoatlon  becomes 

„!  -  (B  +  OV  +  (B  -  A)0  -  0 . 


so  that  the  values  of  A  -f  B  are  both  porittve,  a&d 
the  motion  of  either  nam  ii  the  renttut  of  two  slB|le 

harmonic  motions. 

{243.  A  well-known  pussle  in  OMmeo-  b^uw 
tion  with  this  suligeot  used  to  be  "How  to  «[*jiUw 
diatinxnish  between  two  hollow  shells,  one 
of  gold,  the  other  of  nlver,  if  their  diameten  and 
msases  be  alike,  and  both  be  painted."  If  we  otiswe 
that  the  volumea  equal  maasea  are  invandy  as  the 
densties,  the  vtdqme  rathe  gtdd  shdl  ia  seen  to  be  leas 
than  that  of  the  silver  one,  and  therefixe,  on  the 
whole,  its  mass  is  farther  ftom  the  oentre,  and  Ha 
moment  of  inertia  greater.  Hence  way  form  of  experi* 
ment  in  which  the  moment  of  inertia  comes  in  wilfsuf- 
fioe  to  dedde  the  question.  Thus  they  might  be  alter* 
nately  damped  tight  to  the  end  of  a  rod,  and  the 
system  swung  as  a  pendulum,  when  the  gold  sphere 
would  vibrate  more  slowly  than  the  nlver  one.  Or 
they  might  be  allowed  to  rofl,  not  didCf  down  a  rough 
plane,  in  this  case  (he  work  done  by  gravity  on  each 
18  the  same  whm  they  have  &llen  throng  equal 
spaces.  But  its  eanivaient  ia  in  the  form  <a  kiiwtao 
energy,  partly  tranuatiaial  and  partly  rotBionaL  Tba 
relative  amounts  of  these  two  depend  on  the  momoila 
of  inertia  of  the  sphereo,  tea  the  ratio  of  the  tiansla- 
tional  velocity  to  the  angidar  vt^odty  is  the  same  for 
eacL  Heooe  the  gold  sphere,  haviu  the  greats 
moment  of  inertiSj  will  have  we  smaller  velocity  of 
translation.  Another  form  of  this  qnestion  waa  to 
have  a  shell  with  a  spherical  mass  inside,  wluch  might 
be  eidier  free  to  rotate  on  gimbals,  or  eua  be  keyecTto 
the  outer  akin.  The  keying  would  of  course  retard  the 
motion  of  the  whole  down  a  rough  plane,  for  part  of 
the  energy  due  to  gravity  weald  uien  be  shared  1^^  the 
internal  mass  in  t&  mat  of  energy  of  xotatiim,  ftom 
which  it  would  otherwise  have  beoi  free.  AnoUur 
very  instruotive  form  ia  that  of  a  spheiioal  shell  fall  of 
fluid.  If  the  fioid  be  perfect,  tira  moaamt  of  inertia 
is  that  of  the  shell  alone ;  if  it  be  infinitebr  visoon^ 
the  moment  of  inertia  is  that  of  shell  and  niud  aa  if 
they  constituted  one  ri^d  solid ;  and  we  may  have 
every  intermediate  amount  If  we  suppose  the  rota- 
tion of  the  outer  fdiell  to  be  sudden^  stopped,  the 
infinitdv  raoous  contents  would  be  reduced  to  real 
also.  But  if  they  be  not  infinitely  viaoona  they  will 
not  at  once  be  brought  to  rest  but  will  be  able  to  put 
the  'shell  in  rotation  again  if  it  be  at  onoe  set  fine. 
Thus,  in  practice,  we  can  tdl  a  raw  egg  from  a  hard- 
boiled  egg.  The  firat  is  with  difficult  made  to  rotate, 
and  seta  itself  in  inotion  anin  if  it  be  storied  and  ai 
once  let  faj.  The  •eomd  odiaveB,  praetually,  Uka  m 
rigid  solid.  i 

{  244.  The  problem  of  the  rolling  of  a  sphoie  down 
a  ron^h  inclined  plane  is  solved  at  once,  as  above,  by 
applying  the  conservation  of  enei^.  For  if  x  be  the 
co-ordinate  of  its  oentre  parallel  to  the  plane,  9  the 
angle  through  which  it  has  turned,  and  a  tta  n^M. 
we  have  the  kinematical  condition 

(due  to  the  perfect  roughness  of  the  jdane). 
Also  the  potential  energy  lost  is 

Uyssln*, 

where*  is  theincJinatioa  of  the  plane  to  the  hoiiioa , 
and  the  kinetio  enngy  gained  is  made  up  of  the  two 
partB,—  iMa?  tnnsli^oiial,  and  }HX^  xotatkmaL 

Henoe  M(i*  +  a*}*'  -  2Slga»  dn  « 

or  i"-2j^j;^,»aln«. 

^Diis  shows  th&t  the  motion  is  the  same  ss  that  of  a 
particle  diding  down  a  smooth  plane  of  the  safne 
inclination,  under  gravity  diminiahed  in  the  ratio 
a':li?-*-a'.  And  it  shows  how  friction  may  retard 
motion  without  {oodacnng  any  dissipation  of  eoern. 

{  245.  Suppose  one  fouA  of  a  rigid  pbne  duet  m 
made  to  move  in  any  manner  in  the  dana  of  die  diaati 
what  will  he  the  oonsaqnent  rotatitm  r 


Digitized  by 


Google 


BIECHANIOS. 


74S 


ruTlns  H  be  the  dumb,  ud  I,  ^  giveo  Ib  temu 

eoomilnt    of  <,  tite  eo-otdliutee  of  the  p(rfiit  of  the  Bheet 
oMpoiut  whose  motion  la  Baelgned.  Let    *  he  the  leU- 
91 A  booy.     (jyj  pojer  oo^rdinateB  of  the  eentie  of  inertia, 

Mfll  +  « (OOB  *)]  -  X ,      M[f  +  « (iin  ♦)]  -  T, 
IQiSf  -  -  Ya  OM  •  +  X  a  Bill  • , 
where  X  vid  Y  ue  the  foroes  raqnleite  to  prodnee  the  mo- 
^on,   F'*"''*nf"g  tiiem,  we  find 

(**  +  •»)!-- a  (ii  coi  »- 1  dn  •) , 
with  whirk  w*  etn  do  no  more  ontil  Airther  data  are 

BoppOBB  f ,  V  to  more  irith  uniform  aooeletatlon  j>  in  a 
ilmntinii  aMtiTinil  hj  w.  ttien 

I— j>ece«(,  ii-*j)iin«,and 
(*■  +  •»)*-- (qt  (dn  •  oo§  #- ooe  •  dn  #)- <y  rtn  (#  —  «) . 

TIm  coDtre  of  inertia  of  the  man  therefore  moves,  nla- 
ttretj  to  the  ooustnined  point,  precisely  as  does  a  simple 
fndnlvm ;  hot  the  direetion  of  » is  reversed. 

AgiUn  lappase  the  eonstntinea  point  to  move  anUtotmly 
iDftoifdeofzaaiaalh  wlthugokrvelodtr***  Webftve 

50M«I,  v—(sinMt, 
and     (»*  +  ••)! -  +       (sin  «<eae*-o(iai*f  sin  •), 

or        (»«+e»)(^)*(«--0  ^--••♦•in  (•--*)• 

This  Is,  ag^n,  the  eqaeUon  of  motion  of  a  simple  pendu- 
lum, bat  the  angle  of  diniUoement  «  ~  ■(  Is  no  longer 
niennTTut  fmm  n  nrfii  Unti  fmtftTrm  thit  TuilfrrrmlyTtrtntr-g 
ndins  of  the  guide  drole.  Henoe  the  mam  oselUates, 
pendalvtt-wfssk  aboat  this  nnlfim^  revolTiiiff  line. 

i  246.  Let  OB  take,  as  an  instanoe  of  im- 
SffiilS^w.,  DuIse,  iJie  case  of  Itobins's  "  baUiatao  pen- 
dnhmi," — a  maanTe  Uodc  of  wood  monble 
■boot  a  hoxiiootal  ana  at  a  ocn^erable  distaiioe  above 
it,— employed  to  measnre  tlie  velodty  of  a;  caunoa  or 
musket  i^ot  The  shot  is  nauidly  fired  into  the  block 
in  a  h<nizontal  dizectaon  perpendunUar  to  the  aids.  The 
impnUTe  penetration  is  so  nearly  instantaneous,  and 
the  ibasB  of  the  block  so  large  compared  with  that  of 
the  shot,  that  the  ball  and  pendulom  are  moviiu;  on  as 
one  mass  before  the  jKnduIum  haslaeen  sensibly  de-^ 
fleeted  fwm  ute  portion  of  equilibriiim.  This  is  the 
essentia  pecolianty  of  the  balhstao  m^od, — ^which  is 
need  also  eztensiTdy  in  electromagnetic  researohea  and 
m  pmotical  dedrio  testuig,  when  the  integral  quantity 
<tf  the  deotrioi^  whieh  has  passed  in  a  ouRnt  of  alKnt 
doiatioD  IB  to  be  measured.  The  line  of  motion  of  Uw 
Udlet  at  impact  may  be  in  an^  directatHi  whatever,  but 
dke  oJy  part  which  is  effective  is  the  ocnnpouent  in  a 
plane  perpenctiottlar  to  the  axis.  We  mi^  thweftne,  for 
simplicity,  consider  the  motion  to  be  in  a  line  perpen- 
diouar  to  the  axis,  though  not  necessarily  horisontal 

Let  M  be  the  mass  of  the  bullet,  *  its  velooity,  and  p  the 
dlstanee  of  Its  line  of  motion  tiom  the  axis.  Let  M  he  the 
MHS  of  the  pendolom  with  the  hnllet  lodged  in  it,  and  1: 
ttiimditu  of  gyration.  Then  If  vbe  the  anguar  velooi^  of 
tte  pendolom  when  the  impact  Is  complete, 

from  which  the  solution  of  the  question  is  easily  deter- 
mined. For  the  kinetic  energy  after  impact  is  changed  into 
its  equivalent  in  potential  eneivy  when  the  pendulum 
reach ee  its  position  of  greatest  denulon.  Let  this  be  given 
the  anue  f ;  then  tiie  height  to  which  the  centre  of 
Inaztla  miaed  is  fc(l-eoaa),  if  be  its  dietanoe  from 
lhaaxia.  ^ns 

Mpk  (1  -  cos  #)  -  im»-»  -  i*^', 

an  ezpreasiun  for  the  chord  of  the  angle  of  deflexion.  In 
naetioe  the  chord  of  the  angle  •  is  measured  by  means  of  a 
Ught  tape  or  cord  attached  to  a  point  of  the  pendulum. 
Mid  sli^>iug  wtft  small  friction  tkrougk  a  oUp  nxed  alose 
to  tiie  position  ocenpled  by  that  point  whan  tha  pendulnm 
hangs  at  rest. 

imTNiise  '  ^  soother  ezumile  of  impube, 
lequSrad  let  ns  connder  the  case  of  a  body  moving 
tea  in  any  wa^  in  a  plane  perpendicular  to  one 
^SMon.  ^  ^  prindpal  axes.  It  is  required  to  find 
what  pmnt  of  the  body  must  be  snddmlT 


fixed  in  order  that  the  whole  may  be  l»pnght  to  rest ; 
also,  what  will  be  the  consequent  impuhnve  preesore  ai 
this  point  It  is  eaiQr  to  see  ^hat  mis  is  exaot^  the 
same  question  as  to^&id  the  impnlse,  and  its  ^omt  of 
application,  so  that  it  maf  produce  a  siren  motum  of  a 
body  in  a  plane  perpencGqalar  to  one  of  its  prindpal 
axes. 

The  impulse  must  obviously  act  in  a  plane  pasring 
through  the  centre  of  inertia.  And  the  phyd<»l  con- 
ditions are  that  the  change  of  momentom  of  transla- 
tion is  equal  to,  and  in  the  direction  of,  the  impulae, 
while  the  change  of  mom«it  of  momentum  about  the 
centre  of  inertia  is  equal  to  the  moment  of  the  im- 
pulse. Let  the  impnlse  acting  at  the  point  n  have 
oomponoDta  R,  S  parallel  to  reetannilar  oo-oidmates  in 
the  plane  of  motion,  and  let »  be  the  angular  velod^, 
u,  V  the  linear  vekNatiea,  generated  by  iL  Then  the 
phyaioal  conations  are 

Mti-B,   Hv-S,  Ul'.-St-Bv. 

When  u,  e,  u  are  given,  R  and  S  are  found  from  the 
first  two  eqnati(»^  and  the  third  is  thu  the  ei 


^  _  equation 

of  the  line  m  whiw  the  impnlse  must  act  Similarly, 
when  the  impulse  and  its  hne  of  acdon  an  j^ven,  we 
have  in  terms  of  these  data  the  qouitities  w,  **. 

{ 24S.  As  a  nmple  piactioal  examtde, 
suppose  one  strikes  a  hard  ol^eot  with  a  ^^^i^n. 
mix.  in  such  a  way  that  his  hand  is  at  rest 
at  the  instant  of  the  impact ;  with  what  part  of  the 
stick  must  he  strike  so  that  there  may  be  no  jar  on  his 
hand? 

Let  f  be  measured  along  the  stick  from  its  oentre  of 
inei^  in  the  direction  which  it  has  at  the  instant  of 
impact   Then  the  kinematiaal  oondition  is 
•-«-, 

where  a  is  the  distance  from  the  hand  to  the  centre  of 
inertia  of  the  stick.  Thu^  as  the  impulse  S  is  the  sole 
cause  of  the  stick's  being  brotight  to  rest,  we  hare 

lbt  +  8-0,   ]Cti«/a  +  Be-0; 
so  that  ("k'la 
Hence  if  the  stick  be  uniform  and  be  held  W  one  end, 
BO  that  its  lengUi  is  2a,  and  therefore  SA*— a',  we  have 

and  a+f,  Xhe  distance  of  the  point  of  impact  from  the 
hand,  is 

a+  i<»-|.2B, 
C  &,  it  is  lU.  two-thirds  of  the  length  of  the  stick. 

If,  however,  the  hand  be  mormg,  at  the  instant  of 
impMt,  perpendioiilarly  to  the  stiek  with  reloci^  T, 
the  kitiematioal  oondiBon  is  v— V— cw>,  whicii  mtnh 
duces  a  oorresponding  change  in  the  result 

S  249.  The  reaction  of  the  axis  is  easily 
calculated.   If  the  axis  about  which  the  ^j^^^* 
body  is  oonstrained  to  rotate  be  perpendic- 
ular to  a  plane  through  the  centre  of  inertia  iJwut 
which  the  body  is  symmetrical,  and  if  the  applied 
foroes  act  in  that  plane,Jt  is  clear  that  the  reaction  of 
the  axis  is  a  sinsle  force  in  that  plane.   Let  itt  eom 
ponents  he  S  and  H.  Then 

Ksi*)-X(X)  +  «,    1J«S)-1(T)  +  H, 
lmfiy-|ri)-l(«Y-yX). 

Let  a,  0,  be  tibe  polar  co-ordinates  of  the  centre  of  in- 
ertia, then  ^,  d  are  the  angular  velodty  and  the  angular 
aooderation  for  all  particles  of  the  mass,  and  we  bare 

-  Me  cos  « .  4>  -  Ha  sin  « . «  -  X(X) -f  I , 

-  Ma  sin  « .  4*  +  Ha  eos  « .  f  -  X(  Y)  +  B , 
H{t"+o»)i»-lf«T-ifX), 

Prom  the  third  we  find  9,  and  the  others  gire  3  and  H. 

When  there  is  no  plane  of  symmetry  perpendisiilar  to 
the  axli^  there  mostM  two  points  of  it  at  which  reaetionfi 
are  exerted  on  therevolving  body.  Let  the  co-ordinates  of 
these  bearings  be  e,  «',  ahd  the  reactions  there  M,n,M,W, 
B'jZ',  respectively. 
Then Wf  hare Uie six  equations  (in  whiohl^O) 

K«*)-i(X) +  «+■', 

a(siil)-a(Y)  +  H  +  H', 

Ksd)"-irz)  -i-i-t-r: 
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*»(«ir-ir«)-X«Y-,X), 
3m(^ — <#)  -  SCyZ  -  »T)  -  cH  -  e'H', 
.  lM(«i  -  sf)  -  a(sX  -  xZ)  4-  el  +  e'l'. 

The  fourth  aquation,  u  before,  determines  t,  uid  we  hftve 
then  four  eciiiftttona  to  determine  I,  S',  ura'.  The  remain- 
ingeqtutlondetermineionlytbenunz+z'.  Infiwitbjmore 
or  MM  wrtbdi  JltHmg  we  oan  throw  more  tu  leas  of  the  force 
Mnllel  to  the  ftxla  on  one  or  other  of  the  beutags.  There 
b  rtaiUy  no  indeterminfttenen  in  natorov  bat  we  catmot 
get  the  Information  reqoiied  to  eralnate  Mparately'  I  and  Z'. 

{250.  Whea  imptddTe  foroes  are  applied  to  the 
body,  ttaody  the  same  methods  may  be  employed,  with 
the  exoeptioD  that  w^— u  must  be  written  for  sveto., 
and  for  d.  The  qnaatitiea  X,  Y,  Z,  Z,  H,  Z,  S', 
H',     now  denote  impulses  and  not  foroes. 

As  a  sliule  example  of  the  ose  of  tiiese  foniMtas,  take 
titt  flaw  of  a  body  rotating,  under  tiie  aetioD  of  no  force, 
absnt  an  axis  through  it>  centre  of  inertia.  Here  J{wtx) 
0,  etc.,  and  s  ia  conatant.  The  flist  two  of  the  six  equs- 
tknu  last  written  show  that  the  pain  of  forces  a,  M'  and 
H,  H'  form  oonplfls.  The  fbarth  equation  giTes  and 
with  this  the  Tconalning  two  become 

X(May) .  -»  —  «H  -  e'H'-  -.(e-tr)n, 
lime*)  .••--«■- e'l' -- (e  -  . 
The  maltipllers  of  ■*  are  each  aero  if  the  axis  of  rotation 
be  a  principal  axis,  and  thos,  in  this  case,  there  is  no  stress 
perpendictuar  to  the  axis.  Whoi  the  axis  is  not  a  principal 
axu  the  left-hand  tenas  are  generally  finite,  bat  tney  vary 
as  the  body  tarns.   It  is  easy  to  see,  howoTcr,  that  together 
these  terms  constitute  a  constant  conple  always  in  a  plane 
passing  through  the  axis,  rotating  with  the  body  and  depend- 
ent directly  on  the  square  of  the  angular  velocity.  Thus,  to 
analyse  the  &etor  X(auy},  we  note  that  s  Is  oonstant,  and 
rrin(«(  +  «)» 

wlieie  r, «  were  the  polar  eorordln^ss  tit  the  mass  si  at 
Umet-O. 

Hanee      l(Msy)  -  sin  «*!  l(swsi)  -f  eos««  l{«iqri) , 
iritsn  s  1  —  r  oos  «  and  y,  —  r  sin  «  were      eo^^rdinates  (tf 
siatt— 0. 
'  Similarly  we  have 

a(sm)  -  eostrfKsusj) -  sin  W  3(sisri) . 
^nuss  axprsssloos  prove  the  pieeeding  statements. 

Onepolnt  i  As  a  final  instance  of  impulse  in 
vnddraOy  branch  of  the  sabjeot^  suppose  that  a 

"•"•M***  rigid  plate,  moving  anyhow  m  its  own  plane, 
has  one  of  its  points  suddenly  fixed,  what  will  be  the 
nihBequent  motion  ?  Let  the  pontion  in  spaoe  at  which 
the  point  is  to  be  fixed  be  chosen  as  oriffiB,  and  let  the 
axis  of  X  be  chosen  so  as  to  pass  througn  the  centre  of 
inertia  at  the  moment  of  fixture.  Then,  if  u,  o  be  the 
velodties  of  the  centre  of  inertia,  **  the  angular  velocity 
about  it,  a  its  distance  from  the  ptnnt  to  be  fixed,  the 
oonditbns  of  the  impact  are 

v'-s-nyM. 

-time  eqnatuHM        fire  nnknown  gnantitiea. 
the  oondilioiis  that  the  point  in  qtuetion  is  lednoed  to 
rest  an  er^enfiy 

«'-o,  •'-«.'o-0. 
These  fiimish  Uie  requisite  adcUtional  data,  and  the 
edation  is  complete.   If  we  ^minate  H  betireai  (he 
two  eqoations  which  contain  it,  we'have 

wheaoe  Iqr  the  reUdm  b^iween    and  t/  we  have 

+  »*■«■(-««. 
^eee  eqoal  onantities,  each  multii^ed  bv  M,  represent 
lenteotiTd^tiie  moment  of  momentum  sJMut  the  point 
before  and  after  its  fixture. 

{  252.  Thus,  as  a  litde  oomideration  will  show,  we 
might  have  solved  tlie  proUem  at  onoe,  so  &r  as  the 
impnhaTe  change  of  motion  is  concerned,  by  noUcing 
that  as  Uie  impulse  is  applied  at  the  ori^,  the  moment 
of  momentum  about  that  poinfrwill  not  be  altered  by 
it.  In  fact  many  problems,  which  present  serious  com- 
plexity when  treated  by  the  direct  methods,  are  solved 
with  comparative  ease  by  such  general  connderationB  as 
the  oonservalion  of  moment  oi  momentum,  or  tlw  oon- 
■ervation  of  energy.   The  first  prindple  holda  good 


whm  Outo  i>  no  renltant  ooople,  or  impvlBn  onvli^ 
Toond  ihe  oiimi ;  the  noMid  men  no  mric  od  the 
whole  is  done  by  ot  a^unst  the  foroes  or  impulssft. 

9  253.  We  hiive  given  instances  of  pDie  niiiiiMMfi 
sliding,  and  of  pore  rolling,  in  one  puikB.  iriBlog  aad 
and  will  now  ffm  a  sinjg^e  mstanoe  of  coat.-  ■^'^^ 
Inned  rolling  and  sliding.  A  common  bat  instraodre 
case  of  the  proUem  we  propose  to  ooni^der  is  that  of  a 
hoop  thrown  forwards  and  at  the  same  time  made  to 
rotate,  so  that  after  a  time  it  stops,  and  finally  roDs 
badnrards  to  the  hand.  Other  cases  are  furnished  by 
a  "following  stroke"  or  a  "screw-back"  with  a  m- 
liardbalL 

Let  the  axii  of  x  be  paralld  to  the  motion  of  tnoft- 
lation  of  a  sphere  or  Gj^vndw  moving  cA  a  hociioBtal 
plane.  Then  we  have,  if  F  be  the  fiMtim,  a  the  radius 
of  the  hoop  or  ball,  the  rate  of  dtange  of  mom^itam 
-F,  and  that  of  moment  of  momentiim  about  Uie 
oentre— FfL 

So  long  as  sliding  continues,  F  is  onistant,  and  oqoal 
to  the  product  ptlg  of  the  normal  pressure  and  the  co- 
efficient of  Idnetio  firiction.  Henoe  at  time  ^  if  and 
c%  be  the  initial  velocities  of  transktion  and  m  rotJwoD, 

These  equations  oease  to  be  trae  when  the  diding 
ceases,  i.  &,  when  we  have  pure  rolling,  of  iriueh  the 
gB(HttetiieBl  eondition  is 

»  +  a»t  — 0. 

Thia  gives      •«  +  a>«  -  i4(a*/l*  +       —  0 , 
At  time  ft  *nd  ever  after  we  have 


Hen<»,  if  the  body  be  projected  in  the  poritive  direty- 
4ioo,  ite  ultimate  motion  will  be  in  the  negative  direo- 
tion  if  aii^—J^Of  be  negative,  t  e.,  if  the  initial  angular 
Teloci^  be  positive,  and  grmtw  than  aujlf ;  whim  ie 
fuja  m  the  case  of  a  sphere.  Thus,  at  staiting,  tJM 
hiMar  velocity  of  the  point  of  ecntaet  irilh  the  plaiw 
must  bear  to  that  of  tzandatiai  of  the  hall  «  moo  of 
over  7 : 2  if  it  is  to  stop  and  retmiL  Li  the  oaae  (tf  a 
hoop  this  ratio  must  be  at  least  2 : 1. 

{254.  We  pass  now  to  the  <»se  of  a  rigid  nwdbody 
body  one  point  only  of  which  is  fixed.  As  with  one 
we  have  ahwady  seen  (5  234)  this  has  only  poln*B»«. 
to  be  compounded  ^th  the  motion  of  the  whole  maaa, 
supposed  concentrated  at  the  point,  in  ovderto  give  the 
most  general  motion  of  which  a  rigid  body  is  capaUeu 
The  geometrical  processes  which  nave  beoi  appued  to 
this  problem,  though  in  many  respects  of  greatpovrer 
and  elegance,  cannot  be  intiroduoed  here.  We  will 
therefore  xive  the  mora  important  resoUs  in  a  hriof 
ana^tioal  nmn,  and  then  geojnetrioaily  exhilNt  thdt 
appficatiaL 

Becnrring  to  the  geaeial  equations 

a«(«if-  »*)  -  l(«Y-»X)  -  K,  etc, 
we  may  transform  the  left-hand  memben  as  follows. 

Let  «^  My,  •*«  be  the  angular  velocities  of  the  body  abort 
the  flzed  axes  of  x,  y,  «  respectively.   Then     77)  we  have 

i'^mtf—fmg,  etc. 
From  these  we  have  three  equations  of  the  type 

Thus  we  hare 

f«  -  (s* -f  f>  )^  -  ysAr  -  OA.  •«- swv^i  -  qnM 

Now  if  the  fixed  axes  be  taken  so  as  to  coineide  at  a  par- 
ticalar  Instant  with  the  principal  axes  of  the  body  pasiinf 
through  the  point  whldi  is  regarded  as  fixed,  the  terms  In- 
volving Ihctms  of  the  form  l(sKqr),  eCe.,  neeMMlly 
(2  887).  Also  we  have 

aat(s" -y>)  -  2ai(s*  +  s* -ff* -s«) , 
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.  mo0Miiti  of  inertlft  of  the  body  b* 
ItoIj.  the  dyaaminloqastiona  baeooM 

Ol,  +  (B-AK-»-N,etc. 
Bat  it  wu  proved  la  f  79  th»t  when  the  uignlu-  velod- 
Hm  at  a  lifia  body  ere  leferred  to  moTing  end  to  flced 
Mim,  which  ooiDOido  at  a  partioolar  instant,  not  only  an 
the  aogmleT  velooitiee  but  also  the  angnlar  accelerations 
e^nal  at  Ibat  instant  in  the  two  systems.  Thus,  if  a^,  «» 
«t  be  the  ragelaz  Teloaities  of  the  body  aboat  Ite  prindpal 
axasy  the  evutions  Jost  obtained  take  the  finm  (doe  to 
laler) 

AAi+  (C-BV,-,-L, 

Oi, +  (B-AK-«-N. 
When  •>!.  M),  «i  are  fonnd,  In  any  partlcttlar  case,  from 
ibaie  eqoaraons,  the  actual  orientation  of  the  body  at  any 
Hme  can  be  osloolated  ttom  them  hy  the  kinemanoal  ptth 
fHmMOt^ei.  Thepositloninipaoeof  the  point  of  the  body 
which  has  been  hitherto  treated  as  fixed  is  to  beoalonlated 
separately  by  the  pnceBses  already  explained  for  kinetics 
of  a  pMiidsh  and  urns  the  motion  ot  the  body  is  oompletely 
detmninad— 4n  tiie  eenae  that  the  dlflteoltlesof  tho  nrther 
•ta^  en  of  a  parely  mathematical  nature. 

When  the  forces  applied  to  the  be^  haTo  a 
SSw^M  >l°8ie  Tflsoltant,  which  either  Tanlshea  or 
SS!!  paaaea  through  the  origin,  tiie  right-hand  terms 
disappear  from  Eoler's  eanations.  Multiply 
tiie  eqnatlMis  by  ••i,H|,  Ml  respectively,  and  add.  Wethns 
obtain 

AmjA^  4-  BHt^a  +  O-s^b  -  0  » 

whence 

A-I+B-J  +  C-J-2T  (1), 

—the  statement  that  the  kinetic  energy  is  constant.  Again, 
nnltiply  1^  Amu  ^s  TsepeotiTcu^,  and  add.  lhaa  we 
kmn 

A«-i*i  +  B*-,A.  +  0»-,A,  -  0 , 

iriunee 

AV+ B*i.>  +  C*«4-D*  (8), 

expieeslng  the  oonstaney  of  asNnrnt  of  mmnent  <tf  momen- 
tom. 

But  if,  in  these  equations,  we  now  choose  to  regard 
«t  es  the  oo-ordinateo,  parallel  to  the  principal  axes,  of 
the  ftxtremlty  of  a  line  which  repreeents,  m  ma^iitude  and 
direoUon,  the  insfauttaneous  axis,  we  see  that  that  axis  is  a 
central  vector  of  each  of  the  ellipsoids  (1)  and  (2).  Hence 
the  tnst«ntaneotis  axis  desoribee,  relatiTely  to  the  body,  a 
eone  of  th»  second  order.  Since  T  and  D  are  tiie  only  arbl- 
tniy  eoelEUdents  in  the  equationB,  all  the  elllpeoids  (1)  or 
(8)  axe  siinllar  and  rimilar^  situated.  The  curve  of  inter- 
mfOaa  of  (1)  and  (2)  prqjected  on  the  plane  of  the  axes  A 
and  B  baa  the  eqaatlon 

A(C-  A)-;  +  B(C-B)«! - 2T0-D»  . 
This  repreeents  an  ellipse  if  the  terms  on  the  left  have  the 
same  eign,  i.  s^  if  C  is  either  greater  or  less  than  each  of  A 
and  B.  Henoe^if  Oko  hodj  be  originally  rotating  about  an 
azb  nearly  oolneidlng  either  with  the  axis  of  greatest  or  that 
of  least  moment  of  Inertia,  it  will  continue  to  do  so.  These 
two  cases  are  exempufled  respectlTely  by  a  quoit  and  by  an 
tfimgated  rifle  bnlletr-at  least  In  so  ur  as  the  xesistanoe  of 
Uie  air  does  not  interfbie  with  their  motion.  But  If  the 
body  be  originally  rotating  ritont  an  axis  nearly  coinciding 
with  the  axis  of  intermediate  moment  of  Inertia,  the  eorre 
Indicated  hr  the  equation  aboTe  is  an  hyperbola  or  a  pair 
«f  straight  lines  thnmsh  the  origin ;  and  tbe  instantaneous 
axis  tmWii  in  genenl,  ftr  mmj  mm  its  flnt  position  in 
the  body.  We  win  heneefbrth  Umk  on  A,  B,  C  as  In  de- 
aeendiog  order  of  magnitude.  It  la  obyions  from  the  mode 
In  whi(i  they  are  formed  that  A  B  +C  only  when  tlie 
body  is  a  ^ate.  Hence,  generally,  any  two  of  A,  j9,  C  are 
together  greater  than  the  third.  Also  by  mnltiplymg  (1) 
by  A,  ud  comparing  it  term  by  term  wlUi  (2),  we  see  that 
»AT>I>";  similarly  8Crr<D«. 

To  complete  the  examination  of  the  immediate  reealts  of 
Bnlaa'B  equations  In  this  case,  let  us  find  how  the  length  of 
the  inatantaneous  axis,  considered  as  a  common  vector-ra- 
dioa  of  fh»  eUipsotds  (1)  and  (2),  dependa  on  the  time. 
Let 

OS..e  +  «i  +  «S  (3). 

OA— M^Mf  +"l*J 

/C  -  B  ,  A-C  ,  B-A\  a 

where  a  la  tbe  determinant 

1111 

B    C  --(0-BKB-A)(A-0). 
B»  C«  I 


Kow  (IK  (S),  (8)  are  linear  eqnatloiu  in  ^  ttt,  andfraat 
than  «B  have  three  aquations  like 

Am*  -  B0(0  -  B)o»  +  Sfr{B  «-  0«)  +  D»(0  -  B) 
-BC(C-B){Ot_,). 

when 

gr(B  +  C)-D' 
•~  BO 

is,  by  the  remark  abore,  easBntially  positive.  Hence 

-  A>B*0*(C  -  B)(B  -  A)(A  -0)(0«  -  a)(o>  -  t)(l^  *  o) 
-A«B"0«A(e-0«)(»-0«)(«-0«).  . 
Thos 

att-V{a- o*)(b  - o«)(« -  ; 
whence  o*  is  at  once  fonnd  by  elllptio  ftincUons.  o  known* 
we  have  «t,         and  then  by  the  method  of  }  81  we  have 
tiie' complete  analytical  detennlnatlon  of  the  poslticm  of 
the  bo^  In  terms  of  the  time. 

{  255.  Snoh  a  Rdation,  however,  Mb  to  poinsot^  ■ 

S've  so  clear  a  conoepUoD  of  the  nature  of  rolling  ei-i 
le  motion  as  is  aflorded  by  the  very  ele-  ^v»^ 
guA  geometrical  representation  disoovdred  by  Poinaot 
We  may  anive  at  it  by  con^derin^  the  tan  gent  pluie 
to  (1)  at  the  extremity  of  Uie  radius  Q.  If  x,  y,  s  be 
the  current  oo-ordinates  of  that  plane,  its  equati<m  is 

,  A«iC- 1-*)  +  B«,(»,  -  »)  +  -s)  -  0 , 

SO  that  the  perpendicukr  from  the  origin  upon  it  is 
etioal,  by  (2),  to  2T/D,  a  constant  The  oinction  co- 
nnes  of  this  perpendiculu:  are  proportioiul  to  A«h,  Buj, 
Cufy  the  c»mponent  momenta  of  momentom.  Hence 
it  IB  the  axis  of  resultant  moment  of  momentum,  uid 
is  therefore  (3  166)  fixed  in  direction  in  space.  The 
tangent  plane  to  (1)  at  the  extrenuty  of  die  instan- 
taneous axis  is  therefore  a  fixed  plane,  and  the  elUneoid 
(1)  rolls  upon  it  as  if  it  were  perfeotly  rough.  From 
this  we  can  of  course  find  the  equation  of  the  carve  of 
contact  with  the  plane,  and  thence  that  of  the  cone, 
fixed  in  Bpaoe,  on  which  the  cone  of  instantaneous  axes 
in  the  body  rolls,  as  in  {  75.  The  Utter  cone  is  of 
oouise  g^ven  by  the  intersection  of  (1)  and  (2). 

To  omnplete  this  beautiful  representation  of  Sylvester's 
the  motion,  all  that  is  necessary  is  a  method  of  addition  to 
measuring  time,  something  to  show  the  rate  of  Poinsofs 
rolling  of  the  ellipsoid  on  the  fixed  plane,  wmstmo- 
Mwiy  constructions  have  Iwen  given  for  this 
purpose,  inch  as  Polnsof  s  "  rolling  and  sliding  cone,"  eto., 
but  none  can  compare  In  elegaaoe  with  that  invented  by 
Sylvwter.  We  can  only  sketch  a  particular  case  snflldent, 
however,  to  completely  solve  the  question. 

Writing  I,  »,  a  for  uie  direction  ooslnee  of  the  fixed  line 
referred  to  the  principal  axes,  we  have  ' 

I— A-i/D.  i»-B-,/D,  »-0,/D  .  ...  (4). 

Our  eqnatlona  (1)  and  (2)  may  now  be  written 

IVA  +  si*/B-m»/C-2T/D>  .  .  .  .  .(1), 

I"  +  ««  +  «»-l  (2). 

Introducing  a  Ibetor  p,  of  dimensions  the  same  ss  1/A,  wo 
have  from  theee  a  thira  equation 

I"(l/A  +  p)  +  m«(l/B  +  p)  +  «"(1/C  +  p)  -  2T/D«  +p  .  (fi), 
Kow  consider  an  ellipsoid 


-B 


(«), 


VA.  +  P    VB  +  p  HC+p 

which  is  almllar,  and  slmilariy  situated,  to  one  of  the  eUIp< 
soids  MHifbeal  with  (1)  of  ?  254.  Draw  to  It  a  tangent  phma 
perpendlonlar  to  the  UneOL,  whose  direction  eoalnea  are 
(4)-  We  obtain  for  the  determination  ttf  tiie  pc^nt  of  oqd- 
tact  Q  three  equations  of  the  form 


Bivl  +  p)'  ""BCiyB+p)'  *"s(ia5  +  j»j  ■■  ^ 

where. 

**  y*  »* 

^'  "  (l/A  +  p)"  "*"  (iyB  +  p)«  "*"  (l/C+j»)«  • 
Here  s,  y,  >  are  the  co-ordinates  of  Q,  and  the  diatanee  d 
the  tangent  plane  from  the  origin  is  ^/S. 
Now  (6)  gives  at  once  by  means  of  (7) 

8«[i'(l/A  +  p)  +  ««(1/B  +  p)  +  n»(l/0+j»)]  -Bi 

whenc^by(B),  ^*"m7I>"T^* 
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TUb  li  oonitMit,  tad  (henfoie  tlis  new  tangent  plane  li 
4Uced  in  ipfeoe. 

Let  1M  now  find  the  ftngolar  velod^abont  theflxed  line 
of  this  ^ttOKft  point  of  contart  Q  witli  the  ellifwid  (6). 
The  dinetioB  ooiinfli  of  the  iiurtenteneoo*  uli  OF  «xe 
H  «ii  «if  «f  Thow  of  OQ  are  M  a,  y,  s. 
Andweham|ibvioBily     (4)  and  (7) 

•1  -« 

s    r  • 

A*.,  B»a  O., 
Hence  the  line  OQ  lie*  In  the  plane  containing  the  in- 
stantaneous axis  OP  and  the  fixed  line  OL.  The  motion 
of  elllpeoid  (6)  is  therefore  one  of  oomblned  lUdliif  and 
ToUing  along  the  new  tangent  plane.  To  find  the  elMini^ 
we  miut  find  the  angolar  relooi^  of  Q  about  the  line  OIZ 
It  is  to  that  aboBt  OP,  which  ie  a,  In  the  ratio  of  the  ibtee 
of  the  anglM  PtK^Mid  QOL. 

Bat 


and 


By  aum  of  t3ie  eqnstione  <1)  and  (7)  above  we  find  OMOr 
'      Bin'POQ  D'p» 
■in  ■  QOL  ~   a*  • 
HenoB  the  angular  velocity  of  Q  about  OL  la  lip,  a  oon- 
ftant.   Now  eappoee  the  plane  on  which  the  elllpeoid  (6) 
rolie  and  sUdei  to  Itecome  perfectly  rough,  And  to  be  capa- 
ble of  rotating  round  OL  ai  an  axis,  there  will  no  longer 
be  diding  of     but  the  pliuie  wUl  be  made  to  rotate  with 
the  eonstant  angular  Tdodty  pp.  Thus  the  Ume  ol  auj 
portion  ot  the  motion  of  the  body  will  be  meanued  out  by 
the  angle  of  farced  rotation  of  tUs  plane.  x 

}  856.  Am  a  eimide  example,  let  w  take  the 
V*"*^  caw  itf  a  qnolt,  In  whkh  A,  the  moment  of 
Inertia  about  the  axis  of  flgore,  Is,  greater  than  either  of 
the  equal  quantities  B  and  C;  which  mi^  be  referred  to 
any  two  perpendlcolar  lines  in  the  planeof  the  quoit.  The 
eqnatioDi  bwome 

Ami  —0,  so  that is  oonatan^ 

B*,+  (A-B)«,»i-0, 

BAi  +  CB-AVi-s-O. 
A  — B 

Patteamcmeoti — g — Ni.»«,thenwehaT* 

a,+ii-,-0,  A,-M,-0. 
TlMM  five  by  elimlnatisg  •*» 

St  +tis«t~0' 
Hene*  wa-Peosdrf+Q), 

••a  -  -  »-i  A,  -  P  sin  («*  +  Q) . 
ne  lesnltaat  of  these  Is  an  assolar  Telodty  P,  about  an 
axil  in  the  plane  of  the  axes  of  B  and  C;  and  making  an 
angle  Mt  +  Q  with  the  axis  of  B.  Henoe  the  instantaneous 
aids  desralbes  in  the  bo^  a  right  oone  whose  axis  Is  that 
offlgnre;  itmoresroanditintheMeiadlreatloiiBSthattai 
whiML  the  body  Is  rotating,  and  with  angular  vetoeltj  «. 
The  fixed  oone  in  qpaee  Is  aSao,  cl>vloaaly,  a  right  oone  and 
Uie  otherrolls  on  it  MttnuUg. 

.        If  instead  of  ft  qB<dt  the  body  be  a  long  stick 
Gjrllsder.  er  ^llnder,  WO  hawA -B><;  and  ttieeqBft> 
tltmsbeoome 

A»i  +  (C-A)»a*i|-0, 
AAa  +  <A-0).,«i-0. 
O>,-0. 

Hie  laat  gives  •>(  —  owiitant,  and,  If 

A-0 
J— »». 

the  flnb  two  eqnationi  an  / 
^-Ma-O,  Aa  +  "^-0> 

and  •a--P>lo(«f  +  Q)- 

nils  indicates  a  rotation  of  the  axis  of  constant  angular 
velocity  P  in  the  negative  direction.  Everything  else  is  as 
beffflte^bttt  the  wme  fixed  in  the  body  roUs  on  tfaeMdsttf 
that  fixed  in  moe. 

^  -  9857.  Nextletnslatetheeaseofapendulum 

«TTowoplo  iK>b,  supported  by  a  fiexlUeJmt  untwtstabte 
penaaium.  ^  ^  oontaiiung  a  gyrosoope  whose  axis  Is 

in  the  direction  of  the  length  ta  the  pendolnm.  Here  we 
may  use,  fitr  varied,  LaaBag^seqaawnia.  For  simpltolty 
we  rappoie  the  oentres  of  huraa  «r  the  bob  and  gyrosoope 
to  lie  in  tlie  axis,  and  the  bob  to  be  crmmetrkal  about 
tiie  dlreeticm  of  the  lengtii  of  the  penduliun. 


Let  the  moment  of  inertia  of  the  whde  abont  tiw  aids  if 
tymmetty  be  A  when  the  gvrcsoope  is  supposed  to  be  p» 
Tented  tram  turning  relatively  to  the  botL  and  let  ths 
other  two  principal  momenta  about  the  pirint  of  sn^eadm 
beB.  Let  that  of  the  gyraeoope  about  its  axis  bed  Tim, 
If  «  be  the  Inclination  to  the  vertical,  ^  the  asfanuth  orOe 
pendulum,  and  ifr  a  quantity  denoting  the  position  of  Che 
gyrcsoi^  with  nfeivaet  to  a  definite  plue  in  the  M 
peering  throoi^  Its  axki  we  easily  find 

9fr  -  A(l  -  cos  fjU'  +  B(4>  +  sin  •  «C) 
+  OC*-U-oosW, 
V-  MfKl-eos  9)  -  V.(l-  floef) ,  nppoM^ 
where  K  is  the  whole  mass,  and  I  the  dlstanoe  fan  (he 
point  of  suspension  to  the  centre  of  inertia  of  the  iritok. 

The  genukl  treatment  of  this  complex  problem  csnast 
be  attempted  hen.  We  may,  howevm:,  eerily  obtain  see- 
All  and  tmaiaoterlstlo  results  la  some  special  dmpleemi^ 
which  will  en^le  us  to  fima  a  general  Idea  of  wo  iwUrt 
of  tiie  motion. 

Urns,  su^ose  if  pootible  «  to  be  eoostant. 
This  is  the  Oomieal  Ggrmeeplo  FmMim.  We  0«*eri  , 
easily  find  the  equations  KSSSi? 

*-(l-ooe»)*-'o-«m«t.  P«id«ta» 

.  (ACl  -  «os«)  +  B  oos  -  014  -  T. . 
For  any  assigned  values  of  O  and  f,  this  riiows  what  wBl 
be  the  oorrenwndlng  value  ctf  ^,  But  It  also  shows  that  if 
we  change  nmultaneously  the  signs  only  ot  O  and  4,  tts 
value  of  •  is  unaltered.  Thus,  reversal  of  the  dlieetka 
of  rotation  of  the  gyroecopo  involves  reversal  of  the  dine- 
tion  of  motion  of  the  bob,  if  the  time  at  rotation  is  to  be 
unaltered.  But  to  any  assigned  values  of  •  and  o  two  nt 
nes  of  4  CMTcnrand.  As  »  cannot,  In  the  caae  eonaldae^ 
exceed  W,  the  multiplier  of  e*  is  ementially  positive.  8e 
Is  V«  Hyl.  Hence  the  valuee  at  ^  are  real :  and  ens  is 
positive,  tiie  other  negative.  Thvm  the  penaolnm,  irilk 
any  rate  of  rotation  at  the  gyroaoope,  m^  be  made  4e 
move  in  any  horlsontal  circle;  bot  the  angular  veiodtr 
will  be  greater  when  it  is  In  the  same  sense  as  that  of  the 
rotation  of  the  gyroscope  than  when  it  is  in  tb« 
waaaa.  When  «  Is  so  small  that  «*  may  ba 
have 

B»*-CO»»T.. 
«r  2B^  -  OD*  v^d  bV,  +  0*oi 

Togivea  nnmeiioal  example,  let  tlmmsasof  Um  i 


then 


2*- 


If«**6,«—  10,9  —  IM  (which  are  £»lr  i^iproximatiansli 
the  dlawnsioni  of  the  ordinary  form  of  the  Instonmaot)) 


10  + 


(600)«"  • 

Suppose  the  gyrosoop*  to  revolve  100  times  per 
then  o  ■>200w  praoUwly,  and 

*  - 1*  ±  1/ ioT}p*  -  2-B13  *  i-oae 

-e-662or-rS2S. 
The  angular  velocity,  when  the  gyrosoope  Is  not  rotatiai^ 
would  be  that  of  the  corresponding  oouioid  pendohns, 

1/ 1^-^8-168; 
so  that  In  this  ease  the  gyroeooplo  pendulum  woold  nttis 
about  twice  as  ftst  or  <NDiy  about  haUaslhstvasthoertt 
nary  conical  pendnlom,  aooordlng  as  It  rotated  with* 
against  the  gyroscope. 
If  we  had  taken  o    10»  we  should  have  fDund 

4  -  Sin  or  -  81M,  nearly. 

Thus  the  slower  the  gyrosoope  rotates  the  dower  Is  As 
conical  pendulum  motion  in  the  same  dinotian*  anl  tts 
quicker  that  in  the  opposite  direetion. 

Statios  or  A  Chain  ob  Perfvotlt  ElsxiBiJi  Con. 

{  258.  Axiou.—  When  a  hody  or  tyOan  u  Ifit  agw- 
K^ium  under  the  atibm  <^  any  fonm^  additimed  eat- 
Kramtt  wiB  not  duturh  the  agiiiTiSnin.  OoBpM 
{193. 

Tbu  prindide  ia  of  cntt  hm  Sb  fixmnu  A> 
fimdainaital  eqnatioDs  of  mm  eqm&briara,  and  tam» 
those  of  motion.  And  we  find  it  of  adTutuge,  as  «3i 
be  prasently  seen,  in  rednoing  to  elementaiy  geonwbT 
tlie  inoblan  of  the  equilibriQiii  of  a  ohaiiii  or  pttte^ 
fleziUe  ooid. 
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We  may  treat ^bia  problem,  oaUed  that  of 
vrrr^f.    ^  „  Qg^n^jy^"  jjy      one  of  the  fbUovuig 

methods : — (1)  by  jaTeea^tuig,  as  a  qaestuMi  of  Btafka 
of  a  paitide,  the  oondiUona  of  eqniliniam  of  a  nng^ 
Ihik;  (2)  by  '*!y£p'"'"g  a  finite  portion  of  the  chain  to 
become  rigid  in  its  eqmlibriom  fonn, — amuming,  by 
the  axiom  abore,  that  it  irill  ranain  in  eqnilibnun. 
and  then  treating  the  qnestionl^  the  methods  employed 
fbr  a  rifpd  bod^ ;  (3)  employing  the  energy  test  of 
eqmlilviom  as  m  3  lOA. 

i  259^  We  exmnplify  each  of  thesis  methods  in  the 
qwiafly  important  case  of  ^  ordinary  oatenaiy. 

A  miform  chain  hangt  bttween  tmojixed 
Sffffff     povaUyfind  the  tauion  at  any  pobU  and  the 
twrve  m  which  the  chain  haa^ 

tint  JfeOod.— Let  fi  be  the  duh  of  unit  length  of  the 
chain ;  T  the  tension  at  the  iK^t  ^  w,  •  the  leosth  of 
the  chain  to  a.  y,  ■  from  aome  avlgnea  pant:  and  let  the 
azla  of  ir  be  takmi  TeitieaUy.  Then  we  nave  mr  the  eqal- 
librlnm  of  the  element  t»,  conilderad    a  material  particle, 

Omitting  the  tenu  which  cancel  one  another,  and  dividing 
by  b,  theae  become 

Fkhd  the  flnt  and  thlid  It  follows  that  Ai/Ac  li  eenatant, 
<. «~  the  chain  hangs  in  a  Tcrtieal  plane.  We  may  take  it 
aa  that  of  ay*  and  the  eqnationa  are  redoced  to  the  first 
two* 
The  first  giTM 

Showiag  that  the  horisout^  component  of  the  tension  ia 
eonstant  thiotuhoat  the  whole  length  of  the  chain.  8nb- 
BtltnUng  fiff  T  ui  the  secmd,  it  bocoinss 


7S\iat)  T«' 


Tbit  qoantttyon  the  right  la  erldentlyttf  [L~*]  dJmen- 
sloDa,  becanae  that  on  the  left  la  ao;  and  ttns  we  nu^ 
write 

^--.erT,-Ma. 

Hence  a  is  Hie  length  of  a  portiiHi  of  the  ohaln  whoae 
'  'ittaeqnaltotheconstantlMniaoataloomponentofthe 


The  eqnatfm  nowbeeomei 


-T5-tVi+(2)*- 
Integratinfe  we  have 

Hwe  now  aaanme  that  the  aria  of  ypawei  through  the  point 
at  which  the  chain  la  horiaontal,  wa  haTe  at  that  point 

0,M'0,aadthcrefineO*l.  Tbos 


lUdngthereeipTocalof  each  tide^  wehave 
SnbtnetbMb 

•r  8*-- e^+s'i; 


AO  constant  being  added  If  we  assume  tiie  axil  of «  oo  that 
y*-«L«'"0  together.  This  ia  tiie  eqnatloa  of  the  cnrre 
saonnad. 
^we  take  the 
•(■atioas,  we  find 


instead  of  the  diAnne^  of  tlie  abore 


Am  ^ 


so  that 


«  being  measored  fk«m  the  axia  of  J^ 
Bnt  the  tendon  at    jr  is,  as  above, 

Hence  the  tension  at  any  point  of  the  chain  ia  eqnal  to  the 
wdght  of  a  length  «t  uc  chain  equal  to  the  ordinate  at 
that  point.  * 

Thai  If  a  chain  of  finite  length  be  laid  over   

two  imooth  parallel  raila,  ita  ends,  when  the  ^^^J^ 
whole  is  eqallibrlum,  will  be  in  the  horiaontal  gS" 
line  corrmending  to  the  axia  of  « in  the  above 
investigatfmi,  the  middle  part  of  the  chain  fimnlng  pari 
of  the  catenary.  When  a  given  leiwth  SI  of  <diain  issiB 
in  equiUbriiun  on  two  smooth  peiaUal  adls  at  the  ssme 
level,  we  have  therefore  t+y^i'l,  while  1,  the  hsif 
dlstaiice  between  the  mils,  * 

^the  sbove  expnssiMis  far  y  and  « in  tsrns  ef  s^  this 
leads  to  the  equation 

iriileh  determtneo  a  when  6  and  I  are  given,  "Wrtm  tills 
equation,  as  the  minimum  value  of  the  left-hand  aide 
ooQura  when  a  ft,  we  aee  that  the  least  length  Ot  ehaia 
for  which  eqnlUbrinm  is  possible  nnder  the  condltieBS  Is 
equal  to  e  tinua  the  distance  betwecot  the  rails. 

1 260.  iSeoono;  ifetAod.— The  chain  being  in  eqniHb- 
rium,  sappoee  any  finite  an  of  it,  as  FQ  (fig.  M),  to 


Fig.  64. 

become  rigid.  The  foroes  aoting  on  PQ  are  three— dia 
twrions  ^  and  T,  at  its  ends,  and  ita  weight  W  aoting 
at  its  oentre  of  inertia.  But  three  foroes  meqnilihiiam 
an  in  one  pbuw  (8  221).  Henoe  the  eorra  is  in  cm 
vertical  plane.  Also,  as  the  two  tensions  are  not  nar- 
alld  to  one  another|  the  lines  of  actum  of  all  thna' 
fiuoes  meet  in  one  |mmt  Henoe  then  is  no  coaide,  and 
the  oon^tioDB  an  simply 

T,eoa*,  — Tiooe*!  — 0, 

T,  sin  »,  — Ti  aln  #1  -  W  -  0 ; 
when  ^,  9,  an  tlie  inclinations  to  the  horiion  of  the 
tangents  at  the  aids  of  the  portion  st^dified.  Ibe 
first  asBotB.  that  the  hmiiontaf  part  4^  the  teimon  k 
the  same  at  P  and  Q,  £  &,  all  tlinnuh  the  chain.  Hw  ~ 
seomd  ssserts  that  the  difference  of  the  vertical  paiti 
of  Uie  tenuons  at  any  two  points  is  eqnal  to  Uie  vrmgbt 
of  tlie  part  of  tide  chun  between  them.  By  proper 
mathflmstiiTsl  methods  these  data  lead  to  the  remits 
already  obtained.  In  fact  the  eqnaUona  we  have  Jnife 
obtained  an  the  first  integrals  of  the  equations  in  {  269. 

{SSL  Tkir4  JMM.— The  potential  energy  of  the  chain 
is  ■ 


with  the  sole  condition 


J  dx 


^d*->  constant  I 

the  Umlta  of  integration  being  fixed,  and  the  aame  for  each 
ezprearion.  Hanoe,  by  the  rules  of  the  oalcnlna  of  varl»> 
tlons,  we  have  the  aame  eqoatlona  as  before. 

2  26S.  Still  auppoalng  gravi^  to  be  the  <»ily  lunof  * 
a^ilicd  force,  thrae  are  many  forma  of  import*  cbata  to 
ant  queatlona  which  can  be  adved  by  eithjpr  of  haaglil 
theae  metiioda.  We  will  take  scone  aimplCL  bnt  £SS 
varied,  examplM. 
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Fmd  how  tka  mat  of  vnit  Imtgth     «  ofeoin  miu(  vaTj/ from 
p»kUI»potmt$otiMtth»eatauiriimafMmi»rigntdplaitemrM. 
Wa  liaT«,  M  befn^ 

tnt  oar  aeeoiid  eqaation  Is  now 

where  ft  ii  an  anknown  fonction  of  ».  The  third  equation, 
beios  of  tiM  aame  fotm  m  the  fint,  ahows  that  the  ourre  la 
In  »  TaittiBl  plane,  and  la  thenoaforth  nnnwwaiy. 
Ai  before  m  hwe  ' 


and 


dB\dxf    ~  ' 


Sow,  team  the  aadgoed  equation  of  the  catenary,  the 
lefl*hiuid  member  ean  be  ezpreaaed  a>  a  fonction  of  and 
thna  hsTe  have  the  solation  of  the  problem.  For  ex- 
ample, Bnppose  the  chain  U  to  hang  in  an  aroof  an  anigned 
eliale.  Bemxed  to  the  loweat  point  of  the  circle,  the  eqna- 

tlOBil 

■•-2air-|(», 
iriian  a  la  fh«  xadina.  From  tUa  we  have 


i*    «  —  f  a' 

The  tension  at  the  lowest  {lolnt  li'thna  equal  to  the  weight 
of  a  piece  of  chain  like  that  at  the  vertex,  and  of  length 
eqnal  to  the  radioa  of  the  circle ;  the  man  per  unit  length 
beoomee  infinite  at  the  end  of  a  horisontat  olametor. 

„  ,        Nextjind  the  form     th»  tikatn  whm  04  ma$t 

Fj^^^'^  (tf  a»t  are  U  proportional  to  it*  horimmUd  pr^ee- 
tion.  This  fa  a  roagh  approximation  to  the 
eaiB  of  a  snspenslon  bridge  whrae  the  roadw^  is  Dnifktrm, 
and  tnneh  mom  maaaive  .than  tiie  ohahia,  to  which  it  la 
attadied  throaghoat  by  Tortloal  tiea.  Tha  eqaatima  an 
■a  befim^  bat  the  additional  condition  takea  the  fi>rm 

p  2i  "      *  «»i»rtant. 


Thlagivea 


<fc»     T,  • 

and  the  chain  forma  a  parabola  whoae  Tertez  la  dewnwaida, 

and  whose  axis  is  vertical. 

As  a  final  example,  we  have  what  la  called 

5r^rL.  theaiM»arv(^im</^xfrm0tA;thatiB,fh«/orM 
inwliidt  a  diamhmv$taum  tiu  tMriamat  merp 
yomi  U  pnportmuU  to  the  breaHttg  alreM  at  tikat 

pojni.   Here  we  saimoaB  the  etrengtii  to  be  propniional  to 

the  section, !.«.,  to  the  maaa  per  nnitlmgth.  TUs^Teathe 

eonditlmi 


e  dx' 


wherea— a^. 
niliglTea 


and  the  complete  integral  may  be  written,  1^  pn^er  aeleo- 
tion  of  origin,  In  the  final  form 

I 

ijmit  of  corre  has  olmonalr  two  vertical 

^£        a^mptotea  distant  *i>^a  from  the  axis  of 

The  qoantity  a  is  direody  as  the  tenadt^  of 
the  mateiial ;  and  thus  we  see  that  there  is  a  limit 
(even  in  this  simplest  case)  to  the  span  of  a  tsham^ 
however  strong,  fomed  of  any  known  Idnd  of  matter. 

It  is  a  very  canons  &ot  that,  if  we  write  the  equation  of 
this  catenary  in  terms  of  the  arc  and  the  ladins  of  carva- 
tare.  It  become*  Identical  with  that  of  the  common  catenaiy 
In  terms  of  Cartesian  eo-ordlnatea,  horizontal  and  vftrttoal. 
War  we  see  at  once  that 


so  that 


f.'-^^dn^)/(x-rinf); 
wblle  by  the  pnTiona  equations 


Thna  finally 


2^  - 


+8 


Compare  2  SBO. 


Oalanur 
■snaiaL 


I  263.  When  tiie  chain  is  not  anlConu,  and 
when  it  is  snUeot  to  the  action  of  other  fimMa 
flian,  or  beddoa,  gravis,  tiie  eqnations  are 


where  X,  Y,  Z  are  the  eomponent  fbioea  on  anit 
These  three  equations  invidve  the  unknown  quantitiee  T, 
X,  y,  and  «  only ;  for  fi  Is  snppoaed  to  be  given  in  terms 
of  t.  Two  relations  only  among  x,  y,  and  m  are  wanted  (tta 
I  is  known  in  terms  of  x,  y, «) ;  so  that  the  equations  are 
neoeeaary  and  sofBelent  to  give  these  relations  and  the 
remaining  unknown  T. 

The  first  members  of  these  eqoatlona  eonslst  eaeh  at  tw« 
teams : — 

-jpmuItipUed  raqMstively  byjj»  ^  '  j^p 

T  AH     d*m  d*m 

and         —  nwltlplMby^, 

^  being  the  radius  of  eurvatore  of  the  chain.  Henoe  ({ 19) 
we  conclude  that,  so  fhr.  as  the  tension  alone  is  oonoeraed, 
the  forces  on  an  elementary  nnit  of  length  of  the  ehiUn 
are  tTlde  in  the  direction  of  tha  tangent^  and  Tip  in  tiu 
direction  of  the  radios  of  absolute  eomtnra.  Tbese  mnsi 
balance  the  oorreeponding  oomponmts  of  the  external 
forces  on  the  element.  Hence  we  See  that  the  resoltaat 
of  the  appUedforees  lies,  at  every  po^W  la  the  escalating 
plane, 
^ns  we  have 

Here  S  and  N  are  the  tangential  and  normal  fompoaonfc 
of  the  applied  forces  per  unit  lengtii  of  the  chain. 

But  when  a  unit  particle  moves  in  *  carve,  (WtaMw 
we  have  always  luvSSot 

where  8*  and  K'  are  the  normal  and  tangential  otmpMienti 
of  thereqiUsltefinee,   If  we  write  these  In  the  fbrm 


de     8'  * 


and  suppose  that  the  curve  Id  which  the  peitide  moves  Is 
the  same  aa  the  catenary  above,  while  the  speed  at  ea^ 
point  has  the  same  numerical  value  aa  the  tension,  we  aoa 
that  we  most  have 


S'  S' 


N'  N' 


v"  T"    ^'   •  "  T  " 
or  8'--ST,        N'  NT. 

Thus  the  oataoary  will  be  tha  free  path  of  the  partide 

provided  the  force  a^ied  at  any  point  Is  equal  to  tbm 
reverse  of  the  product  of  that  acting  on  the  chain  by  the 
numerical  value  of  the  tension  of  the  chain  at  tliat  point. 

Conversely,  if  we  take  any  case  of  fkee  motion  of  a  poK^ 
tide,  a  nnifbrm  chain  wOl  hang  in  the  comep(mding  ortH 
under  the  action  (tf  the  sanw  Corees  each  reveisM,  and 
divided  by  the  numerical  value  of  the  speed  at  the  earr»- 
aponding  point  of  the  orbit.  Thus  we  can  at  onoe  pass  flrasa 
particle  kinetics  to  oraiemndlng  cases  of  catenaries. 

Inthecaaeitf  aprqteeme,thepathlsa  par- 
abo^,  the  foroe  is  constant  and  parallel  to  the  J^f^^ 
axis,  and  the  speed  la  as  the  square-root  of  the  '•""■T- 
dlsfamce  firom  the  directrix.   Hence,  that  the  paiabtda  may 
be  a  catenary  under  gravi^,  it  must  be  turned  vertex 
downwards;  and  the  mass  of  the  chain  per  unit  lengUk  at 
any  point  most  be  inversely  as  the  square  root  at  the 
tanoe  fhmi  the  directrix.   It  is  easily  tirand  fimn  Ols  that 
the  mass  of  any  arc  of  the  chain  most  be  proportional  to 
the  length  of  its  horixontal  prttfectliui,  aa  in  the  i 
pniUam  solved  in  1 90SL 
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niipUo         In  the  OMe  <^  «  pluet  m  htm 

HflDoe  »  elutln  will  hang  Is  an  dllpM  If  it  be  rvpalM  from 
ooe  toaa*  hj  m  force  mylDg  IsTerMlT  the  ■gun  of  the 
diatuioe,  the  mam  perutit  length  of  the  ohsin  being  di- 
reetlr  M  the  eqnsre  root  <tf  the  diatenee  from  that  fbctu  and 
InTeiMljr  as  the  aqnaze  lOOt  at  the  diitanoe  from  the  other. 
If  the  ehaln  be  nmfonn,  the  law  ot  the  xepoluTe  force  from 
the  fli«t  focna  mart  be  l/y'Pr'  Instead  of  Vr*,  where  r, 
ue  tlM  dlrtancee  from  tha  two  foci. 

TtBMOf  ■  of  {264:.  When  a  obain  or  ibiiig  is  Sketched 
<^«a  over  %  oorved  sarfiuie,  the  gtu&oe  must 
exert  *  reaction  on  it  to  keep  it  in  its 
anrred  form.  The  preoeding  ioTestigation  has  shown 
that  Uie  force  oonnal  to  a  chain  per  unit  length  at  any 
point  is  balanced  by  T/p  per  unit  of  length,  vhioh  must 
tbereflm  be  the  magnitude  of  the  reao^n.  We  may 
establish  this,  hcntOTer,  in  a  Teiy  simi^  xa^aster  as 
foUows: — 

Let  AB  (fig.  65)  be  a  small  portion  of  the  eord,  and 
AO,  CB  the  tangents 
at  its  extnmitieB ;  and 
let  the  (sinall)  exterior  0. 
angle  at  0  be  9.  Then 
p  waufi  the  pressnre 
per  ami  length  of  the 
stringy  we  hare  at  once  ^Ul-  ^ 

vltimatdy.  BiitAB-p«,  so  that 

Sopg  If  there  be  fiicUon,  and  if  the  element  of 
eoiGd  the  rope  be  jnst  about  to  ati^  in  oonse* 
».'9?i*  qumoe  of  the  diffarenoe  of  the  tennms 
at  its  ends,  we  have 


erUadar. 


so  that 


r-Td+^s), 

lliis  leads  to  the  formula  for  the  growth  of  a  imn  at 
oompoxmd  interest  at  u  per  cent  pi^aUo  eniy  instant 
Hcnoe  fOTajCatite  angle  »  we  have 

It  is  to  be  remark^  here  that  natber  Uie  ^mensiHU 
nor  the  form  of  the  oorve  (m  which  the  cord  is  stntohed, 
fwoTided  only  it  be  plane,  have  any  influence  on  this 
resolt,  which  inT(dTes  oiaf  the  eoeffidrat  of  fiiotion 
and  the  an^  between  tne  two  fiee  postioiu  of  tlie 
oord.  ^ 

KnixnoB     a  Ohaxh  ob  PBnofLT  Fuxibuc 

OOBD. 

I  265.  The  equations  of  motion  of  a  chain,  under 
the  action  of  any  fimte  foroes.  are  at  once  fonned  from 
Uioee  of  eqnililntttm  hy  introducing  the  forces  of  resist- 
ance to  aooeleration  aooordinp  to  Newton's  principle. 
Here  we  enter  on  a  sul^eot  of  sztnme  importance,  out 
also  (at  least  in  the  nuumly  of  oases)  of  great  mathe- 
matioal  difficulty.  One  vaiaable  result,  nowerer,  can 
be  obtained  by  Toy  simple  means.  , 
y  A  wtform^  heavy  €md  pafedly  flexSHe 

TtioettroB  coriL  plaeed  m  the  httrior  1^  a  $mowi  tiAe 
■Miehad       the/orm  of  mmjmn^  mA  nkjaA  to  no 
tattmalforcm^  vnU  exert  no  prtetyre  on  the 
(v&e  if  it  have  evtrywhtre  the  eame  tmnon,  and  move 
a  eertaia  debate  meed. 

For,  as  in  I  264,  the  statical  pressuie  doe  to  the 
eomtore  of  the  rope  is  T0/ir  per  miit  of  loigth  {wh^ 
9  is  the  length  of  the  arc  AB  in  that  fignire)  directed 
inwards  to  ueottitte  of  aarratnre.  Now,  the  element  0, 
iriuMS  maa  is  mir  (if  m  be  the  mass  per  umt  of  length), 
is  numng  in  a  curre  whose  oumtore  is  ^o,  witn 

qteed  « (mppoie).   The  requisite  Sana  is^ — — mtM, 

and  fiff  unit  of  length  rm^e.  Hence  if  T-im^  the 
theofem  is  feme.  If  we  suppose  a  portion  <tf  tte  tube 
to  be  straight,  and  the  whoie  to  be  moving  wkh  speed 
V  paiaUel  to  this  Une,  and  agunst  the  motion  of  the 


eofd,  we  shaU  hare  the  stnigltt  part  of  the  cord  reduced 
to  rest,  and  an  undulation,  of  any,  but  unvaiying,  foni 
and  dimennoDB,  nmning  aluig  it  with  UMBr  speed 

Suppoee  the  tennon  of  the  oord  to  be  equal  to  the 
weight  of  W  pounds,  and  suppose  its  length  2  feet  and 
its  own  mass  10  pounds.  Thm  T-Wg,  Un-Wt  and 
the  speed  of  the  undulation  is  V^^Jw  feet  per 
second. 

i  266.  As  win  be  shown  later,  when  such  -^-..j-* 
an  unddation  reaches  a  fixed  point  of  the  ^Sn^ 
cord  or  ohwn,  it  is  r^eetedy  ana  runs  back 
along  the  oord  with  the  same  definite  speed.  But 
the  reflected  form  differs  from  the  inddent  form  in 
bong  turned  about  in  its  own  plane  through  two  right 
angles.   When  the  string  is  nxed  at  both  ends  any 
distaibaaoe  runs  tiaog  it,  backwards  and  forwards, 
with  this  speed,  and  thus  (in  a  inano  or  harp)  admin- 
isters  periodic  shocks  to  the  sounding  board,  causing  it 
to  give  out  a  mnncal  note.   The  interval  betweai 
these  periodic  shodcs  is  of  course  the  time  taken  by 
the  disturbance  in  running  from  end  to  end  of  the 
string.   Dividing  the  length  I  of  the  string  the 
speed  shove  reckoned,  we  find  for^U  interval  the  vahu 

the  reoiprooal  of  which  is  the  number  of  impulses  per 
second.  It  is  thus  seen  to  be  directly  as  the  square- 
root  of  the  traaon  of  the  string,  inversely  as  the 
sqnare-root  of  its  mass  per  unit  01  loigth,  and  also 
inveisely  as  its  length.  These  sie  well-known  ftcts  in 
Aconstios.  ^  is  to  be  observed  that  there  is  no  necet- 
at^  for  limitmg  the  lomtontioQ  above  to_a  j^aoe  curve* 
though  we  hsnTtie^ea  the  question  as  if  it  were  such. 
The  demonstration  applies  even  to  a  knot  of  aqy  fom. 

{  267.  We  win  now  oonodor  more  partio-  TibmUon 
ulariy  the  vibratione  of  a  mnsieal  sizing,  tfrnmioai 
whose  teniiai  is  great  and  its  own  nun 
small. 

Forming  the  equations  of  motion  as  above  hinted,  w» 
have  three  of  the  type 


In  the  speolaleBBe  of  a  tightly  atretehedlneztenslblestzing, 
performing  very  mall  truuvene  oecillationa,  we  may 
greatly  dm plif^  thoae  by  awnmlng  that  no  external  foteea 
ad  Thia  namoally  maaas  that  the  wd^t  at  the  sMng 
If  negligible  in  oompariaon  with  the  tennon.  If  tiie  uda 
of  c  be  taken  to  eolnolde  with  the  nndlatorbed  podtlon  ol 
the  iMng,  we  hav»  to  the  aeoo&d  order  of  nnaU  qaantltlea 

«— «. 

With  tUs  tiie  aquation  above  wiittea  heooBsai 

or  the  taosfam  Is  the  same  thnm^iont.  Tba 
third  equations  now  become 


and 


The  y  and  a  diitorbanoea  are  therefore  of  the  Mme  general 
eharacter,  and  perfsotly  Independent  of  one  another.  We 
will  thetefbre  oonflne  oar  attention  to  one  of  them.  From 
the  eqoationa  we  we  that  T/ft  mnrt  be  of  two  linear  diaen- 
rions,  and  we  will  therefore  write  for  It  a*.  Am  thia  qnan- 
tity  murt  alao  be  ot  two  negative  dlmenslona  In  tInuL  • 
r^esenta  a  spaed.  What  speed  will  be  seen  immedlata|y» 
ThaeqnatiMi  In  y  is  now 

whose  integial  la  known  to  be 

»-/(4l-«)+F(a(  +  a), 
whaie/ and  Fare  arbitrary  fbnctionB,  Aa  we  have  slrsady 
aeen  (f  63),  the  flrat  part  <a the  value  of«  expiasws  a  wav* 
mnning  with  speed  a  along  the  axis  of  *  in  tiM  podUve 
direotion ;  the  aeoond  part  a  wave  In  the  negative  dlreetlon 
with  the  lame  apeed.  Thoa  we  see  that  any  small  dlatnrb- 
anee  whatever,  (rf  a  atretohed  string  givea  rlaa  to  tw» 
aerieaof  wavea  propagated  in  iwoaltealiections  with  equal 
qeeda.  Also,  as  the  eqaattmiii  linear,  the  aom  of  any  nm 
or  moiepaitianlar  integials  Is  alao  an  mtegnd. 
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Om  and        If  w«  tappoaa  an*  «xti«akl^  ttt  tlu  ■Mug  to 
be  flxad  »t  tite  origin,  we  lUTe  the  eondinon 
m^O,      n,  fend  thenfore 

0-/(e*)  +  P(-*). 
A«  this  holdi  tn  all  Tfelnw  of  ^  the  fenetloa  F  !■  rin^ 
the  nagrtlTe  otf,  h  that 

r-/(a*-»)-/(«*  +  »). 

Te  InTertl^bte  what  beennM  of  e  diitaxbenoe  wUeh  rang 
elong  the  ooxd  to  ib»  fixed  end,  let  oi  lappose  that  f(r) 
(wUfih,  hr  the  remerk  .ebore,  ma^  r^meent  way  sert  of  e 
•ktubenoeof  the  string)  Is  e  ftanotion  which  Tanahei  for 
•11  nlnee  of  r  which  do  not  lie  between  the  podtive  Umlte 
f  and  f,  but  whleh  fin-  Talnee  of  r  between  tiieee  llmlti 
.takee  doflatto  Talnee.  Then  at  time  <«0  we  hare 

»—/(«). 

for,  hr  liTpothadi,  J{r)  vanlahee  fur  lU  negatlTo  Talnee  of  r. 
TUfl  denotea  a  dbtoxlHuue  of  the  itring  originally  exteod- 
taiglkem«i*f  to*  oft  which  mm  np  to  the  origin.  After 
thalagaeof  anr  tnteml  greater  than  ^  we  have 

fbr  at  +  s  hai  now  beeune  greater  than  «.  This  !■  a  wave 
of  azaotlr  the  nmelicinn  aa  befcoe,  hut  ute  sign  of  the  dla- 
torbanoe  and  the  diraotion  of  its  propeotion  are  both  re- 
Tezeed.  Every  portion  of  a  wave  li  thareltea  lefleeted, 
with  ^ple  r«Mr«ri  of  the  dlaphmmni^  ■■  mK»h  it 
leaohea  the  fixed  end.  For  we  idmj  take  the  Umlta  p  and  f 
■a  olose  together  aa  we  chooee. 

Both  enda  nippoee  the  atrlng  to  haTe  anotiur  fixed 

iaad.         point  at  s  — I.  Then  we  nave 


'ie  {{  97)  a  periodic  flinction,  of  period  Ufa,  and  can 
tlMnCaie  M  ezpreeaed  aa  a  aerlea  of  rinpto  haraumle  terms 
cf  the  fall  period,  half  period,  one>third  period,  etc 
Hanee  we  may  wzite,  the  ooeffleint  1  balng  pat  In  for 
•WffenieBOe, 

-  at"A«Blnrtrf-i«MnMir^*-ai*B.ooaMa-««ftlnw«irsK. 

TUs  exfiranion  oontaini  the  oonpleto  solntioa  of  the  prob- 
lem. To  adapt  it  to  any  particalar  case,  we  most  know 
KtSMnedeflnito  time  (say  I  — 0)  theTslue  of  y  in  terms  of 

iL«.»  the  initial  distnrbanoe;  ijsD  theooneqiMidlngnlH 
^  We  have  then 

li«--ai"B«slnMir>c, 

»Asy«,  fa  are  civen  in  tenns  of  c,  we  can  find,  by  the  pro- 
eeas  i»  }  07,  the  valuea  of  Am  and  Bm.  and  thence  the  re- 
quired nine  of  y. 

Qggmn.         i  268.  As  another  exmple,  sappoee  a  onlfotm 
HOBSOfa    chain  to  be  nupended  oy  one  end,  and  to 
chain  fixed  make  small  oadUatlons  in  a  Tcrtieal  plana, 
at  onaawL  cannot  enter  here  into  details;  ao  we 

■Imply  iasnaia  that  elementary ^eniitent  harmonic  aoln- 
ttona  Be  poariUe,  or,  what  eimMa  to  the  aeme  thing,  that 
there  are  pma— aaf  forma  In  which  the  chain  can  rotate 
abont  the  vMtical  fhm  the  point  <tf  anspenalon. 
If  the  axis  of  *  be  Tntical,  the  eqnatlons  of  motion  are 

wlUM  It  la  the  maaa  of  unit  length  of  the  chain.  Aa  the 
oaaniatl<His  aie  somiosed  to  be  imall,  we  lamj  neglect  the 
change  In  the  Tertlcal  ordinate  of  any  point  of  the  ehiJn, 
beokoae  it  moat  be  of  the  second  order  of  small  qoantitlea 
If  the  horiaontal  displacement  la  of  the  first  order.  Hence 
m  may  pvt  eratywhera  s  fbr  i,  and  therefore  consider  a 
tabelnd^Midaatitft.  Thus  the  lint  eqoatioq  beocnnea 

<fr 

whanea  T-ayCI-a), 

i^an  1  !■  ttie  length  of  the  chain.  The  aaemd  equation 


('-•)iJ-g-7i'i 

or.  If  we  sHaiiixe  »  fkam  tiie  lower  end  of  the  ehala  uj^ 
waida^ 

The  complete  int^;ral  this  equation  woold  bo  much 
mm  general  than  we  regnire,  for  it  would  ouptess  every 
■■■OHa  imaU  motion  of  the  chain,  howarw  qipaxently 


Irreffolar.  What  we  seek  an  the  ftrndaauatal  medea  ti 
simple  harmonie  iiaiilllatliiii,  aiQr  nninltl  of  wUdi|M  ti 
the  caae  of  a  musical  string,  fuy  be  iUtfapoaed.  tlsaaa 

we  miv  write 

V-4iln{ii<  +  »), 
where  a  la  a  nnmerioal  qoantity  aa  yet  nndeteiwilBed,  bet 
which  !■  confined  to  one  or  other  at  a  aeilea  of  danaila 
▼alaes:  ihontheotherhand.  Isafhaotionofaeiily.  Witt 
this  valne  of  $  the  equation  beeoinea 

By  the  nsoal  method  of  andetermined  fWfifllnitmts  we 
easily  find  the  particular  integral 

n-A(l-~+g^_^l^ato.)  .  -  (1). 
This  aeriea  Is  obrioosly  conTogent  for  all  finite  valaesaf 

The  ganeral  integral  is  of  the  form' 

<  -  B(^,  +  4«logs)  +  Ava ; 
where     is  a  faction  of  a,  finite  for  ^  valnea  t£  *,  brt 
which  we  need  not  detetmine.  For  it  is  dear  tbat^  to  soil 
OUT  mmct  ponoae,  we  moat  vat  B— 0;  otli 
shonldhaTe  V  Infinite  at  a— 0.  Tho8(l)is  tiia< 
we  xeqnire  ^der  the  limltatlona  above  hnpoaad. 

The  qnautity  A  repreaents  the  aeml-amplitiide  of  oaeOl^ 
Hen  of  the  lower  extremity  of  the  chain.  The  eooditi<m 
that  the  nppar  end  la  fixed  giTca  «a 0  fiff  a  M  4  i 

The  roots  of  this  equation  (whleh  are  all  realazkd  positive) 
give  the  valooa  of  a  for  the  aeveial  ftindamentol  modes  «r 

vibntion. 

Wehaveva-Ofot  the  fUlowliig  valnea  of  V4BL 
T«a,lvr4,UT9,  et& 

From  these  we  find  for  the  periods  of  the  vsrions  atania 
distnrbanoes  the  following  mnltiplee  of  the  pertod  of  a  su- 
ple  pendnlnm  equal  la  length  to  the  chain,  via.,  0^83;  01ML 
&^0^7,ete.  When  n'^bM the kaatcf the abovamteaa 
the  chain  Is  always  entirely  on  aub  side  of  the  Tartieal,sad 
the  tine  of  a  eomj^ete  oadllatien  la  to  timt  of  a  auqit 
pendnlnm  of  the  ssme  luigth  as  6 : 6  neariy. 

1909.  When  a  free  chain,  at  rest,  has  an  Im-  Impnlitw 
poistTe  tension  applied  at  one  end,  the  calcn-  t^w"^ 
ntion  of  the  eonaeqaent  ImpnlalTe  tenaion  at  dlAnaft 
parts  of  the  chain  and  the  velocities  generated  fa  vwy 
simple. 

calling  the  Inrtantaneoos  qweds  along  the  laim«l 
Mid.  auMig  the  radius  of  abaolnte  onrvataie  sb  and  1^  ni|eel- 
Ively,  we  have 

IT-ftMi,  T/»-|iV, 
where  |i  la  the  mass  of  nnlt  length  of  chain  at  s.  It  Is  ek 
vions  Uiat  there  can  be  no  impmaive  speed  perpeodienlar  to 
the  caoulating  plane.  The  klnematicaloondiUon  ia  singly 
that  an  elementary  arc  St  is  notaltared  In  length.  Betti* 
tangeatial  inerement  of  apaed  alone  would  Uoidy  an  in* 

ereaaa  of  the  iMigth  of  «■  in  the  alio  1  +  ^>t :  1  In  ttaH «. 

Also  the  Impulsive  speed  «p  would  Imply  a  dlmlnntkn  if 
its  length  in  the  ratio  l—Vf/Ulp  :  1  t^^Tirtaalty  maklag  fl 
an  arc  of  a  circle  of  smaller  radius,  but  sabtending  tte 
same  angle  at  the  oentie.  Hence,  neglecting  tlie  aqoaie 
M  aa  omnpared  with  ito  first  power,  we  fiind  for  the  k(B» 
matical  condition 

«  p 

This  givci^  by  eliminating  the  impulsive  wdndtki^ 

«I  M  ^   J_  T  _ 
'  dt)    ^  ^ 

If  the  chain  be  nnifonu,  this  beoomea 
<l"T    T     „  . 

The  whole  kinetle  eneigy  generated  in  th* 
Impulse  is 


4Mia  by  the 


and  the  condition  ^t  this  ahall  be  a  maxlmm  la  the  dtf- 
teantial  equation  abora.  ThiaIsapartIeoIaT«i«ofafw> 
eral  theorem  due  to  Sir  W.  Thompacn,  via.  i— 

A  matatkd  tftim  of  tkuL,  giioK  lU  rmt,  mi  uti»dtdU 
«N<ayH(bs  in  any  «paoi|l«d  Oreeaon  mmd  mm  gimm'^if^ 
Iwdfciiosaattf  as  <»<■<■*■  ttsgrsctosfaawawt  of  tiiiiiiinww 
«MA  tk«  apaeflMl^pNbs  coa  ffte  tt. 
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Thedbwtlm  in  wUcb  an  dement  of  the  ohaln  twflni  to 
mere  b  lifffHT't^  to  the  tangent  »t  an  angle  4  when 

Ik' 

Wkmof  \  E70.  It  if  to  be  obeerved  that,  in  inch  qtiee- 
ntfu^  tioni  M  thoae  Just  treated,  the  poBSibiMty  of 
ofaKEUff.  u  Impaot^ heiiig  pnmagated  Inatantaneoulr 
ateac  the  wheto  leasts  of  adUdn  ocvenda  upon 
tnextonsibiUtr*  When  a  wire  (nich  u  that  employed  for 
a  distanoe-aignal  on  nilwi^}  It  regaided  ai  «slmiiN<^  there 
b  a  deflnlte  ipeed  with  wliieh  a  dlflfeorbaaoe  of  the  nature 
«f  MCtenaion  is  tranamltted  alone  it. 

Thna,  recurring  to  the  sqaations  of  {  287,  we  oee  that  for 
tta  motion  of  a  itratehad  elartle  itxing  In  the  diiwtion  of 
Hi  length  we  have 

If  there  be  no  applied  finoei,  X  — 0.  Also,  If  we  me  « 
Initeadof  «toeh«iacteri»aputioal&r  point  of  the  string, 
we  murt  pnl  #  +  {  for  «  and  s  for  «,  t  beukg  a  fonction  of  s 
Mtd  i  wmeh  denotes  at  any  instant  the  dlsplaoement  of  tiiat 
pcdnK 

Tlie  ^lyikal  condition  is  ezprened  tqr  HoMce'a  Law  in 
Oefimu 

Henoe 

Thia  enresMa  (aa  in  }  207)  the  ra— ga  of  almnltaiieonB 
waves.  They  are  now  wavea  of  omiaepaatiwt  and  oxtenelon, 
not  of  tnmavvrw  diaplaeement.  The  nature  of  the  inter- 
pretatlon  of  the  equmon  la<rf  the  nme  general  character 
aa  befkxre,  the  q>eed  being  yE/t«. 

Btnauos  ot  ah  KLAami  Sold. 
1271.  This  Buljlert,  which  b  a  Teiy  extenave  and 
fiffioolt  cow,  and  m  its  generality  quite  wumitaUe  for 
d&nnarion  here,  baa  already  beat  to  some  extent  treated 
of  under  ELAancnT.  We  therefore  content  ouraelyeB 
whli  one  or  two  oamplee,  whose  treatment  ia  oompar- 
atirely  mmple,  while  their  applioatioos  axe  frequent  and 
of  oon^erable  practical  importance. 
_     .  .  ,     J  272.  Even  so  restricted  a  problem  as 

that  of  determining  the  form  assumed  b/ 
mtiSo  wira,  a  wire  or  Hbm  rod  of  homogoioous  isotropic 
2^1^^^    elastic  material)  under  the  action  of  giron 

finoes  and  conplee,  presents  somewhat  for- 
midabla  difficulties  unless  in  its  unstrained  ^te  the 
win  be  stan^ht  and  truly  ^lindrioal  or  prismatic. 
And,  eren  wiw  these  limitations,  the  problem  again 
beecnnee  formidiable  if  we  introduce  the  oonnd^ration 
of  non-isotiopio  material ;  while,  in  any  case,  if  the 
ndiuA  of  curvature  at  each  point  is  not  reiy  la^  in 
umortion  to  the  thickness  of  the  rod  m  tJie  plane  of 
Denioing,  the  problem  is  to  no  appreciable  extent  sim- 
plified oy  the  limitation  of  form  of  the  body.  We  will 
therefore  give  the  comparatively  simple  case^  of  the 
mere  benaing  and  twist  of  a  homogeneous  isotropic 
wire  iHu)0e  nalaral  form  is  cylindrical  or  jnismatio,  the 

amounts  of  these  £rom  various  sources  being 

go  amall  as  to  be  superposable.  Bendinx 
lengthem  one  set  of  lines  of  particles  oruinally  parallel 
-  to  the  axis  of  the  wire  and  shortens  others. 

iSfist  lengthens  all  but  one  such  line,  form- 
im  them  into  helices.  The  more  detailed  inve^ation, 
i^oh  we  cannot  fdve  here,  snows  that  there  is  one  line 
of  partidee  (the  elastic  central  line")  which  passes 
throosh  tJie  oentoe  of  inertia  of  each  transverse  section, 
and  which  may  oe  tre^ed  (under  our  present  limita- 
tkms)  as  rigorously  unchanged  in  length.  The  mutual 
B(4eou]ar  action  of  the  parts  of  the  wire  on  opponte 
■dee  of  any  tnuiBrenie  section  may  of  course  be  re- 
dnoed  to  a  fixroe  and  a  couj)le,  and  the  force  may  be 
eoliTeiuently  tro^  as  passmg  through  the  cenfro  of 
■wttia  of  the  seMaon.  Also  uie  twist  and  curvature 
of  the  wire  near  this  section  obviously  depend  on  the 
«on]rfo  and  not  on  the-fiooe.  For  the  moment  of  (he 
ooopie  is  in  genml  finite,  while  Uiat  of  the  finoe  [abont 


any  |KHnt  in  the  oorrespoodiDg  element  of  the  wire)  is 
infimtesimaL  ' 

1 273.  Let  any  two  planes,  at  right  angled  to  one 
another,  be  drawn  through  the  elastic  central  line 
before  aiBt(^on;  and  let  them  be  cut  in  lines  PR 
and  PS  bv  a  transrerse  section  through  a  p(nnt  P  of 
the  eeotnl  tine.  Also  let  FT  be  a  tangent  to  that  line. 
Suppose  a  dmilar  coiutruction  to  be  carried  out  fiv 
every  point  P  of  the  central  line.  Then  it  is  dear  that 
the  n>rm  of  the  distorted  wire  will  be  completely  deter< 
mined  if  we  know  the  form  assumed  by  the  central  line, 
and  the  poations  taken  the  lines  PR  and  PS  drawn 
from  point  in  it  In  their  new  positions  P^, 
P^^  and  RS^  win  still  form  (in  oonaequence  of  the 
lilnitations  we  have  imposed)  a  rectangular  system; 
and  the  nature  of  the  distortion  will  be  plearfy  indi- 
cated by  the  change  of  jxisitwn  of  this  rectangular 
system  as  it  passes  irom  point  to  point  of  the  distraied 
centntlline.  The  plane  of  rotation  of  PlY  is  the  osbo- 
lating  plane  of  the  bending;  its  rate  of  rotatim  in  that 
plane  per  unit  length  of  the  central  line  is  the  amount 
of  bending ;  and  the  rate  of  rotation  of  the  system 
P^\  P'P,  about  PT^,  per  unit  longUi  of  the  central 
line,  IS  the  rate  of  twist  Suppose  to  move  with ' 
unit  velodty  along  the  distorted  oentrid  line,  and  let  p-, 
0.  r  be  the  angular  veloraties  of  the  system  about  P^', 
P'S',  PT'  respeotiTelyt  then  p  represents  the  curvature 
(or  bending)  resolved  m  the  plime  S'T^,  a  that  in 
BT^,  whOe  r  represents  the  twist 

Now,  if  the  elaatio  forces  oonstitnte  a  oon-  ^ 

lervative  system,  the  amount  of  work  done  on  j^uAr 

an  element  of  the  body  correBponding  to  a  fbroe  utd 

length  it  of  the  central  line  is  to  be  calculated  conple  In 

entirelT  fkom  its  ehange  of  form.  It  nuist  f^HSI!**' 

theiefiwe  be  exprearibleln  the  form  udta%L 

where  «e  la  a  ftanction  of  ^ ,  v,  t  ;  which  mutt  be  laidi  that 
the  coaplea  producing  the  bending  are 

d«     .  dw 

*; 

wUIe  that  pxodndng  the  twist  is 

These  agiUn,  are  ftinctionB  of  p,  <r,  r,  and  they  must,  on  ao* 
oonnt  of  the  principle  of  saperpoaltion,  be  linear  and  homo* 
geaeotis.  For.'wlthin  the  limits  to  which  we  have  restricted , 
ourselves,  tlie  donl>ling  alike  of  bending  and  twist  must 
involve  the  doabling  of  each  of  the  conpus.  Thus  w  must 
be  a  homogeneous  ^notion  of  r  of  the  second  d^iee. 
Henee  we  may  aamme 

w  -  KAp*  +  Br«  +  Or>  +  aw  4- 8En -I- SFip) , 
where  A,  B,  C,  D,  E,  F  are  quautlti«  dflpandlng  on  tha 
form  of  the  section  of  tlie  wire  uid  the  nataie  n  ihi  ma- 
terial at  each  point  This  gives. 

^-Aji  +  IV  +  Ft,  ^-D^  +  B«r+Er,  ~-F»  +  E»  +  Or. 

Henoe,  when  the  couples  are  assigned,  the  amounts  of  bend- 
ing and  twist  are  at  tmoe  oalouUted  from  them.  But  the 
expression  above  ia  much  more  general  than  we  require 
for  tlie  limited  ease  we  are  eonsidering.  For,  If  the  only 
eooplBB  iv^ied  to  a  portion  of  the  prism  or  <tylinder  eon- 
iidned  be  in  planea  perpendicular  to  Its  length,  twlat  onlj 

  diB  dw 

will  be  produced.  Thus  for-^— 0,  ^"-0,  we  ought  to 

have  alsop— Oiff^O.  .Hence  E  and  F  both  vanish  and 
we  have  alinply 

w  -  i(Ap*  +  2IV  +       +  Or*) . 

This  may  be  redneed,  1^  pn^ly  seleetfauc  the  plaaea 
origlnaUy  drawn  throni^  uie  alartle  centnu  Una^  to  the 
fenu 

«-i(Apa+B»*  +  Or*). 

Kowweteetiutt 

dw 


S  274.  In  a  prismatic  or  oylindrical  wire  of  homogo 
neous  isotropic  material,  the  elastic  central  line  is  thus 
a  torsion  axis  nmply.  Equal  and  opposite  couples, 
api^ied  to  the  rads  of  swui  a  wire^  in  planes  perpen- 
dmiilar  to  its  length,  jaoduoe  twist  m  direot  jnoportioo 
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to  the  momenta  of  the  couples.  There  are  two  planee 
Bndioakr  to  one  aoother,  and  paaung  throngn  this 
such  that,  4f  equal  and  oppofflte  couples  m  either 
of  dieee  planes  be  applied  at  any  parte  of  the  wire,  the 
portion  between  ia  bent  into  a  <urcnlar  ftrc  in  that  pUne^ 
These  m  the  princnpal  planes  of  flexure.  The  quanti- 
lieB  A  and  B  which,  when  multiplied  by  the  amount 
of  bending  in  either  of  these  planes,  give  the  moment 
of  the  corresponding  couple  are  called  the 
piincipal  "flexure  rigidities "  of  the  wire. 
When  they  are  equal  (as  in  the  case  of  a 
wire  of  circular^  square,  equilateral  triangular,  etc.,  seo- 
ti(Hi)any  plane  through  the  axis  is  a  principal  plane  of 
flexure.  C  is  Uie  toisional  nudity  of  the 
22^^*^  vire.  In  general,  when  the  wire  is  fixed  at 
<nie  end  and  a  couple  applied  at  the  other, 
the  wire  assumes  the  form  of  a  circular  helix.  The, 
ezoeptions  (or  rather  partioolu:  oases)  are : — (a)  when 
the  {jane  of  the  ooaple  ooiUuns  the  elastio  central  line, 
ud  there  ia  mere  flexors,  without  twist ;  (b)  when  the 
^ane  of  the  couple  is  perpendicular  to  the  wire,  and 
there  is  twist  Eunply. 

nezoieof  {275.  As  an  example  of  the  preceding 
viaakby  theory,  take  flrst  the  case  of  a  unifonn 
plai^k  damped  hoiizontallyat  one  end,  uul 
otherwise  unsupported.  This  is  obrioudy 
the  same  as  the  case  of  a  plank  of  doable  the  length, 
nq)pQited  by  a  tresde  plabed  janiet  its  middle.  We 
aasame  as  beToe  that  tiie  radius  of  oumtore  is  alw^ 
very  large  compared  mth  the  thickness  of  the  plank. 

In.  all  such  cases  we  may  at  onoe  apply  the  principle 
of  i  and  suppose  one  portion  of  uie  plank  up  to  a 
section  P.to  be  fixed  in  its  eqmUbrium  position.  The 
curvature  immediately  contiguous  to  P  will  then  be 
nmply  proportional  to  the  moment  about  P  of  the 
ftnoee  acting  on  the  unfixed  portion.,  Henoe  at  the 
firee  end  there  will  be  no  corraiure,  and  the  curvature 
at  points  near  that  end  will  be  of  the  second  (wder  of 
in&iitenmals;  £  iti  rate  of  inraean  at  the  end 
Tanishes.  * 

Let  s  be  the  leoagth  of  Hbn  Used  porUoii,  1  the  whole 
length  the  idank.  Then,  as  the  deflezioii  y  fron  the 
horisontal  la  alwaji  very  small,  the  oomture  Is  enraawd 
<|S8)bT 

0 

00  that  we  have  at  ODoe 


where  E  in  the  "flexnnl  rl^dlty"  of  tiie  plank,  and  ^  its 
miffT  per  unit  of  length.  - 
SnfloesSiTe  int^rationa  give 


•B+ii.^I-«)». 

and  B»-A-B(I-»)-Aw(I-#)«, 
The  terminal  conditiona  are 


for  s  — 0, 


dx 


'0: 


andfor*-^  St"**' 

The  last  two  are  obrioosly  sattafled. 
The  two  former  give 

B  A-Bl  +  M*  h^. 

Henoe     E»  -  -  iv^aOi*  -  *IHI -«)+{!-  •)«) . 
Thus  the  iioop  ot  the  free  eztremi^  («  «  Q  Is 

8  E  "  8E ' 
where  W  ia  the  whole  weight. 

If  the  plank  had  been  weightless,  hot  loaded  at  the  free 
end  with  a  weight  W,  our  eqaatlon  woold  have  been 


E^  — WCI-.), 


and  we  shoold  have  had 


B»-A'-B'(l-«)-iW((-«)». 


The  teimlnal  eonditlons  at «  -  0  are  as  befrae,  eo  that 
B'-  -iWZ«,  A'  -  -  iWI"  +  kW*  -  -i WI». 

W{* 

and  ^  droop  of  the  free  uid  is  -g^,  gteater  than  bdtan- 
in  the  ratio  of  8: 3. 

If  the  plaok  be  again  looked  on  aa  heavy,  bat  its  free  eu4t 
be  supported  on  a  treetle  which  is  pressed  npwards  till  tt> 
acta  with  a  foioe  W,  we  find  directly 


§;^-W(I-«)-i^(i-.)», 

-  B"  -  iW([  -  X)*  +        -  «)« , 

Ey  -  A"  -  B"U  -  *)  +  iW(i  -  «)>  -  .)* . 

The  terminal  conditions,  at  «  —  0,  are  still  as  in  the  flnt 
oase^  and  they  give 

when  the  amount     which  the  free  «aA  Is  imiasd  la 

miwt'  -  j^i>)  -  im*  +  AmjI*]  /  E  - 

This  ia  obviooslT'.tlie  same  as  the  amoont  of  deprevion  of 
the  middle  of  a  plank  of  length  SI  sDntoited  by  treaties 
each  end. 

8  270.  Hence  the  droop  of  the  middle  of  a  plank  rest- 
ing on  trestles  at  its  ends  is  to  that  of  the  ends  whe» 
the  plank  rests  on  a  single  trestle  at  the  middle  in  the 
ratio  of  5  :  3. 

If  the  equaUoa  expreBBing  the  earratore  in  the  finfe. 
or  third  cases  above  be  tvioe  di£fomitiatod,  the  eont- 
mon  result  is 


'dx* 


The  nmpliaty  of  this  expresnon  leads  us  to 
seek  for  the  most  general  form.   Suppose  223*"^ 
the  phmk  to  be  exposed  to  any  system  of  nnderaBy 
forces  in  lines  perpendicular  to  its  length 
and  breadth.   Then,  if  any  transrerse  see- 
tion  be  made,  the  strea  between  (he  two  pntims  oT 
the  pknk  will  conriA  of  forces  (±0)  and  oou^lc» 
( ^  H)  in  the  plane  of  length  and  thickness.   Let  thft- 
applied  forces  De  N  per  unit  of  length.   Suppose  also* 
as  before,  that  the  radins  of  onmtnxe  is  very  great, 
oompared  with  the  thickness.   Then  the  eqoatioDB  ot 
eqouibrinm  of  an  element  ate 

We  have  also  the  condition  of  bending,  vis., 

E  X  cnmtare  -  H . 

Klimlnating  H  and  O  amnig  these  flqnatkmsl  im 
have 

dx*  ^' 

which  of  course  includes  all  the  previous  particular- 
eases.  We  may  now  determine  (under  the  luuita  im- 
posed) the  form  of  a  uniform  plank  of  any  length, 
supported  in  a  nearly  horizontafpoation  at  different 
pomts  in  its  length,  and  loaded  at  any  assigned  points 
with  any  w^hts.  The  importance  of  this  in  fne&in- 
isobnotts. 

1 277.  But  we  nuqr  easily  take  a  fluther  viimtiaa 
step,  and  investigate  the  oscnUatoiy  motion,  oi  Blank 
so  long  at  least  as  the  acceleration  panUel 
to  the  len^  of  the  plank  and  its  rotation 

are  ne{;ligible.   For  m  such  a  ease,  if  «  be  the  

p»  umt  m  length,  the  equation  of  motion  is  (f  199) 

We  will  consider  only  the  case  in  whidi  the  qtpGe&. 
force  N  may  be  neglected.  Iliis  is  praotieally  the  eM% 
of  a  uniform  wire  or  flat  rectangular  spring.  Suppose!, 
farther,  that  it  is  flxed  at  one  end  and  free  at  the- 
other,  like  Wheatstone's  "  kaleidoi^unie,"  «r  Eke  ttke 
tongue  of  a  reed  organ-pip& 
Tlien,  writing  n*  tot  tho  fiaotlan      w*  hav* 


Digitized  by 


Google 


UECHANICa 


75» 


A  piirtkclar  Int^iml  mtj  obvloiuly  be  fonnd  In  the  fonn 

y-,co8(*«(/»»+-)  (1), 

where  «  {a  fbnction  of  c)  end  (e  conitaat  number)  haive 
tobefimnd;  u  Ii  ureoiutut.  Tit*  aabstitntlm  of  tiUi 
ntuoTir  leedito 

the  complete  integral  of  wUeb  Is 

«  -  Ac*- +  Be-*" -I- Coo8(w  >  D). 

Now,  proTtded  tiie  valae  of  i  be  woperiy  determined,  the 
motton  repreaented  by  (1),  with  the  above  'value  of  %  can 
fl^st  by  itself;  and  the  most  geoeral  motion  of  wbicb  the 
tpting  i*  c^iable  (aader  the  limita  imposed)  consiats  of 
nperpoeitiou  of  a  number  of  aeparato  motions  of  a  similur 
ehaiacter.  Uenoe  thla  may  be  treated  hj  itielil  Our 
limitbig  oonditions  In  the  pnaeat  ease  are 
d« 

shO^  ii  — O,^' Oat  the  fixed  end; 

dz*  dp 


and 


Kow,  from  the  value  of  ^  abore^  we  have 

^  ^  -  Ae*  -  BC-«-  -  0  sin  Ite  +  D) , 

V  A«»  +  Be-'— 0  one  (fa  +  D) . 

0  -  Ae*  -  Be-*- +  Oiln  (fa  +  D) . 

HeaoewehaTe 

0-A    -fB  +Oeo>D, 
0-A    — B      — CsinD, 
0  -  Ae«  +  Be-«  -  C  «oe  (il +•  D) , 
0  -  Ae«  -  Be-*  +  Csin  (0+ D) . 

EUminatllng  O  and  D,  we  have 

0  -  Ae«  +  Be-*  +  (A -f  B)eM  a -f- (A  -  B)dn  a , 

0-Ae« -Be-< -(A  +  B)«ln<I+ (A-Btooea. 

Bin*"***  the  ratio  A/B,  which  Is  all  that  theae  equations 
ftaxnlsh,  and  we  have 

(e*+e-«)co8«+2-^. 

From  this  equation  the  values  of  {  must  be  determined.  It 
is  dear  that  the  multiplier  of  cos  tl  is  always  greater:  than 
S,  exee^  in  the  fecial  case  of  i-"  0,  whici  we  obviously 
need  not  consider,  as  it  gives  if  0,  and  therefore  belongf 
to  the  statical  jooblem  already  considered.  Hence  as,  to 
make  eoefi  negative^  U  must  be  greater  than  iw;  audi,  as 
^  ^.  f-i*  -  6  aeady,  it  Is  dear  that  the  exoBH  of  the  fiirt 
valiw off! over WisBoBiowhera about 0*3.  Thenextvalue 
fldla  diort  of  }»  by  a  quantity  of  the  order  the  next 
exceeds  ^  by  a  qaantity  of  the  order  etc  Tlie  re- 
quired ndnee  ananse  themselves  in  two  ponpe,  one  of 
either  group  being  taken  alternately.  The  Mt  group  in- 
Tolvea  area  a  little  greater  than  but  rqiidljappniadiiDg  to 
the  values  of  (4«t+l)i*;  ttMseeondcoiutoti  of  ares  a  little 
leu  fhaa  but  rapidly  qiproaehlng  to  thoia  of  {4m+  8)i*. 


Mfcrtsof 
prcssore  on 

tabes  snd 

aheik 


{  278.  Some  of  the  amplest,  bat  at  the 
same  time  most  practically  oaenil,  of  ques- 
tioiiB  connected  with  elastidty  of  solids  relate 
to  the  changes  of  form  or  volume  experienced 
circolar  cylindrical  tabes  or  sphencal  shells 
enosed  to  hydrostatio  pressure.  \  steam-boiler,  the 
(ganders  and  tubes  of  an  hydraulic  press,  a  fowling- 
pieoe  or  cannon  and  (on  a  much  smaller  scale)  OtstetTs 
sieiometer,  deep-sea  thermometen,  etc ,  afford  common 
instances.  All  that  is  necessai^  for  attaddnft  such  ques- 
tions is  given  in  {3  45,  46  of  the  article  Elaoticitt. 
For  it  is  there  ahcnm  that,  if  a  homogeoeona  iaotropio 
elastic  solid  be  ndjeoted  to  a  nmple  longitudinal  sticaB 
P,  unfivm  and  in  i  definite  direoUm  thnnightnit  iti 
wjude  Bobstuioe,  the  neak  will  be  linear  exteonm 

— P     -i-  ^)    ^0  dinotHu  of  P,  and  linear  oontrao 

tion-F^^  ~  in  all  directions  perpendicolar  to  P. 
The  quantities  n  and  k,  ss  exphuned  in  the  article 


referred  to,  are  respectively  the  "rigidity"  an 
redinooal  m  Uie  *'  oompieeBibilit7  "  of  the  solid 


and  the 
oper- 


I  279.  The  case  of  the  piezometer,  in  _  ^ 
wmoh  the  vflssel  holding  the  fiqaid  whose  ^n«uim 
comineseMm  is  to  be  measured  is  exposed  within  and 
both  inude  and  outside  to  the  same  hydro- 
static  pressure,  is  seen  to  corrrapond  to  three 
equal  stresses  in  directions  at  ri^t  an^es  to  one  another. 
These  directions  may  be  any  whatever,  «od  in  each  of 
them  the  linear  extenaon  is  obviously 

^  {(ak  ffifc)~Kfti  "at)}  "sfc* 
P  is  negative,  as  the  stress  is  a  pressure.  Hence  the 
strain  consists  in  a  ample  alteration  of  volume  meas- 
ured by  "Pjk.  Everv  pait  of  the  walls  of  the  vessel,  as 
well  as  its  external  bnlk,  and  its  interior  content,  is 
altered  to  the  same  extent, 

9  280.  In  the  case  of  a<^lindeT,  whenthe  criinder 
internal  and  external  psessures  are  different,  under 
it  is  dear  from  symmetry  that  the  stresses  |^|^ 
may  be  resolved  at  any  point  of  the  walls 
into  three  at  right  angles  to  one  anotlier,  the  first  (F|) 
parallel  to,  the  second  (Pf)  at  right  angles  to,  the  axis, 
and  the  third  (P«)  perpendicubr  to  each  of  t^e  other 
two.  In  a  transverse  section  of  the  ciylinder,  the  second 
of  these  is  radial  and  the  third  is  tangentisl  to  a  coaxal 
cylinder  passing  through  the  element  conrndered.  We 
suppose  the  cylinder  dosed  at  both  ends,  and  we  mak« 
the  fiuther  assumption  (quite  e^act  enough  for  practi- 
cal applications,  and  most  important  fironrthe  point  of 
view  of  simpHoity  of  calculation)  that  all  transversfr 
sections  of  the  cylinder  rraiain,  after  distortion,  trans- 
vene  sections.  This  is  equivalent  to  assuming  Pt  to  bs 
oonstant  throughout  the  walls  of  the  cylinder.  Hence, 
if  there  be  intraiw  pressure  on^,  the  value  of  this  streaa 
must  be 

_  _  pressmre  on  end  of  Interior  of  cylinder 
'  "*  area  of  transverse  section  of  walls  ttf  t^Under 

where  n  is  the  interior  hydrostatic  pressure,  and  a* 
an  the  internal  and  extonal  radiL  "Rm  strea  repre 
aents  a  longitudinal  teniim  of  the  waDs  of  the  qrUnder. 

hot  us  consider  an  element  of  the  eyiindrical  wall,  deflued 
as  follows  in  the  unstrained  state : — 
Draw  two  transverso  seetions  at  distances  m  and  s  +  to 
one  end,  two  planes  through  the  axis  making  an  (In- 
flnitesimal)  ugle  t  with  one  another,  and  two  cylinders  of 
radii  r  and  r+tr  about  the  ccmunon  axis.  In  the  sfaralned 
state  t  is  unohauged,  but  *  becomes  x  +  t,  and  r  beeoiHS 
f-  +  0.  The  dtstsnoe  between  the  transverse  sections  was 
dt 

tz ;  It  becomes  to  +  ^  to,  so  that  the  linear  extension  par- 
dt 

allel  to  the  aads  Is  ^ .  The  distance  between  the  cylindeia 
da 

WIS  It;  it  becomes  Ir     ^Ir,  so  that  Um  radial  extendOB 

Is^.  Thebreadthof  the  base  of  the  wedge^hived  de- 
ment was  rS:  itbeotanea  (r-f-^)^so  that  the  linear  uten- 
sion  perpendicular  dike  to  the  ladid  line  and  to  the 


If  we  now  write,  for  simplicity, 

the  three  requisite  equations  between  stresses  and  stasias 
are  at  once  oovioos  in  the  form 

%-  sP»-/P,-/P„ 
^— /P»-t-«P.-/P„ 


!  --/P,-/P,+ 


iP> 


We  have,  however,  fimr  unknown  quantities  t,  p,  Pt,  and 
P.,  so  tlmt  another  equation  is  required.  This  must  be  snp- 
pued  by  one  of  the  statical  oonditions  of  eqnilibriam  of  the 
element  above  defined,  when  In  Its  strdned  state.  There 
is  obviondy  equllibrinm  in  the  axid  direction,  and  also 
paidld  to  the  bsee  of  the  dement;  bnt  radially  we  have  a 
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MM  z«a«mbliiig  tlut  of  ui  elenent  of  ft  ooid  u  in  {  984. 
No^mUdc  Bmall  qtuDtltiM  of  s  hifher  coder  thu  Hum 
ivtelued,  t*^  ooiuldenUon  glvM 

SolTing  the  foar  eqn»tloiis,  and  taking  Mooonfe  <tf  the 
bonsdarj  oonditioDi 

P,  —  —  n when r ' s*,  and  Pa-Oirh«kr-«j, 
we  obtain  the  following  Tftlues— 

ar,  mmtroduoing  the  nines  of  a  end  /, 
no*  X 
(i«""o?-  a2  8*' 


no*  M  .  fi  n 

?     «I-«jV3*'*"r«  Bur 


1 381.  Thus  the  nattfra  of  the  distortion  produced  in  the 
wills  of  e  oj^llndrlosl  tabe  br  Intmul  premiie  mmf  be  de- 
■eribed  m  made  np  of  a  aoIfOTm  dilatation,  whose  lloesr 

meenue  in  tuwy  dlreetion.  Is  ^j^^^l'^^  ^ ,  oombined 

with  ft  ihflftr  in  each  tnnnan  Mslkin,  whim  meanue  li 

The  diorter  axia  of  this  shear  is  radial,  and  the  magni- 
tede  of  tiie  shear  ia  obvlonsly  greater  for  smaller  Talnes  of 
r.  The  Inner  layer  of  the  walls  is  thns  the  most  distorted. 
The  amonnt  of  the  distortion  is  directly  as  the  proemTe, 
and  IttTeiselr  as  the  area  (tf  the  section  of  the  walls. 

When  the  WUlajuv  thin  the  iheaz  la  praettoaUy  the 
same  throo^oat  tiielr  thlekneas.  Wbeo  they  are  verj 

n 

thick,  the  shear  near  the  inner  snr&ee  Is  nearly  1 

however  flne  be  the  boie»  That  near  the  eater  snrfiue  is 

nearly  1  *  ^     i  whkh  vanishes  when  the  bore  Is  very  flne. 

Thus  it  appears  that,  if  a  stoat  tabe  bnrsta  by  theshear  pn>- 
dnoad  hr  internal  piessare,  little  Is  gained  either  by 
™*""fl  It  of  extremely  great  thiekness  oor  by  "■»"»g  It 
of  very  small  bore. 

Hw  dlagrama  A  and  B  bi  tg.  M  show,  neosHaiUy  on  ft 
CNfttly  eK^guftted  sealer  the  natare  of  tiM  distortion  fto- 


A  B  0  3> 

Fig.  66. 

dnoed  at  dlfibrent  parta  of  the  wall  of  the  tabe.  Th^  rep. 
resenb  transreite  sectiooi  of  small,  (wlginaUy  spherieal, 
dementa  made  1^  planes  at  right  anglea  to  the  ans.  Tin 
yadlal  diameteie  are  horbontu.  A  fi  an  element  elgae  to 
the  external  sntftoe,  B  an  element  near  tiie  Inner  saiflwew 
The  huneaie  per  onit  volame  of  the  interior  of  the  tabe  la 


so  that,  if  the  tabe  be  very  thick  in  compuison  with  Ita 
bote,  the  increase  is  nearly  n/a.  In  flint  glass  this  Is  ap- 
g^imately  abont        when  n  is  a  ton-weight  per  square 

}  fise  The  reader  who  has  followed  the  above 
Investigation  will  flnd  no  diiflcal^  in  obtain- 
ing the  oorreepoadlug  resnlta  ft>r  a  <7lindrioal 
tabe,  dosed  at  both  enda  and  eiposed  to  ex- 
ternal pressDie  n,  In  tiw  Aorn 

dt  _     _P«?  _  1 
S      a;  -  «!  3i  • 


Cylinder 
onder 
external 
ptessora. 


4r 


The  onlr  oommenta  we  need  make  aie  (1)  that  the  signtaf 
these  distortions  are  now  negative:  (2)  that  theyaie(n 
fitr  as  change  of  volnme  Is  concerned)  greatw  tiian  fiv  the 
Internal  pressnre,  as  «}  has  taken  the  place  of  sj  as  a  flMlor 
in  each'  term  involving  h ;  (8)  that  the  terms  involving  tiie 
ri^dlty  are,  except  as  reguos  sign,  anchanged. 
The  change  (tfvolome  of  every  part  of  the  watUii 


■nd  the  dftDge  of  Tohune  of  the  Interior  Is 

ngj  /I  .  1\ 

ThennmarioalTaloBof  theftetor  n^^+  ^ 


is  abeat  dbi 

Ibr  flint  iJasi  ftnd  aboat  nht  ft>r  ateel,  when  n  Is  a  too- 
weightper  aqnare  Inch.  There  Is,  howev«a-,  a  peeoliarity 
whwh  (when  tiut  walls  are  thick  enon^)  diatingaldm 
this  ttma  the  preceding  Case.  For  ft  Is  nsnally  ooiulaeraUy 
neater  than  a,  so  that  «  fortiori  Sfe  Is  greater  than  fti. 
Henee,  In  the  valne  of  the  term  Id  ft  Is  ahnnneattr 
than  tnat  in  b  so  Irag  as  the  presrore  la  IntamaL  Tnosfhe 
radial  efltet  Is  compression  at  all  parta  of  the  walli.  Ba^ 
when  the  pressnre  is  external,  we  may  (if  the  walls  battJsk 
enoogh)  flnd  a  value  of  r  for  which 

8fc"r«  2»- 

m  glass  this  ooonn  when  r  *  I'Sa*  neaify.  At  this  ^T«tfff*w 
I  from  the  axis  there  is  noradU  diange  MloDgtii ;  a*  gnrier 
distances  thera  Is  radial  eempressioo,  and  at  smaller  ladisl 
extenaloa.  TUslsindlcatadin  the  dIagnnnaOand  D  hi 
flg.  66,  which  like  the  Ibrmer  am  greatly  exagxezated. 
"TDey  represent  the  Retortion  of  imaU  spherioal  luemeoti 
of  a  thl<^  tabe— the  flnt  at  the  inner  wall,  the  seoond  at 
the  oater  sozftca.  As  beOn,  thsaa  are  •eeUoas  mnflebya 
plane  pemndienlar  to  the  axis  ef  ttM  eyllnder. 

2  £83.  ui  a  spherical  shell  of  Internal  and  ax-  gt^ntel 
tenial  radii  a%  and      the  equations  beoomo  a  ifidt  andet 
little  more  ri^le  on  aeooont  of  the  more  com*  external 
pleta  symmetry.  ^*ssaie. 

Using  the  same  notation,  so  Ihr  as  It  Is  now  Hl^lcablSb 
we  have 

^  — VPi  +  sP, .     -f  -  (#-/)Pi-/P.. 
The  statical  eqaafelon  li 

With  these  we  obtain,  for  external  pressor*  H,  tho  lault 


from  which  the  other  eqaation  may  be  derived  by  diflfaren- 
tiatlon. 

{  284.  'The  propagation  of  plane  waves  in  an  daitio 
Boud  has  been  discussed  in  ElLAsncrry,  and  the  me- 
ohftoioB  of  flnids  is  diaonssed  under  flTDBOMXDHAHKX. 

GeNSRAL  CONBIDE&AnONS. 

2  285.  The  preceding  view  of  tJie  soJiiect  oeneial 
of  AbstraotDynaniicB  has  been  based  entile-  ooBsfdeta. 
lynpfmNewton'sLawBofMotioDjWhichwere 
adopted  without  diaoaision,  as  a  complete  and  perfectly 
definite  fonndadon ;  and  the  terms  ompioyed,  as  weU 
as  the  mode  of  treatment  in  general,  nave  aomewlua 
closed  foUowad  Newtcn's  Systran.  The  only  atHwder- 
able  apparent  departure  from  that  oystem  ■  emuieeted 
with  the  development  of  the  idea  of  enenyi  ftnd  iti 
application  to  the  nmpUfioatioD  of  many  (tf  the  methods 
and  results.  This  also  was,  as  we  have  seen,  retUr 
introdoced  by  Newton ;  it  has  been  immenady  ex- 
tended since  his  time  both  by  mftthwnftlrifflj  ai^  if 
experimental  prooessea  It  is  time  that  we  dwold  now 
return  to  the  Eaws  of  motion,  and  examine  more  do8eb[, 
in  the  light  of  what  we  have  learned,  tme  or  two  of 
the  more  prominent  ideas  which  they  embody.  To  do 
so  fairiy  we  must  go  back  to  Newbm'e  own  d^nitiaia 
<^  the  terms  which  he  employs.  About  many  of  these 
whioh  have  already  been  quoted  m  H  97-113,  there  is 
no  diffnrenoe  of  opumml  fiut  it  is  otherwise  wh«  we 
emne  to  the  definition  of  "fone"  ({{^  104). 
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There  oan  be  no  donbt  that  the  proper 
use  of  the  term  "  foroe  "  in  modflvn  adenoe 
fa  that  irtudi  is  imj^Bed  in  die  statement  of  the  first 
kw  of  modm.  as  we  rendered  it  in  { 1  frnn  Newttni's 
Latin.  It  is  tlius  seen  to  be  the  English  equivalent  of 
the  term  m$  tmprata.  Newton  uses  tha  word  vu  in 
other  oonnectionB,  and  with  a  oertun  Tairaeness  inev- 
itable at  a  time  when  the  terminology  or  sdenoe  was 
still  (Hily  shaping  itaelf;  bat  his  idea  of  "fbroe"  was 
perfectly  deuiite,  and  when  tku  is  in  his  mind  the 
vagoe  word  vi$  is  (when  neoeesarjr)  always  qnahfied 
and  rendered  predse,  either  by  the  addition  of  m- 
prata  or  in  some  eiraallv  nnambigoons  way.  To 
render  vu  by  "f<Hn»,  wherever  it  stands  without 
the  w^prma  or  its  egoivalents,  is  to  introdooe  a  quite 
nstoitons  on^baon  fm  whioh  Newton  is  not  resptma- 
ue.  We  have  only  to  think  of  the  mnltitnde  of  terms, 
soeh  ss  vu  iiuUa  (inertia),  via  aeedmUriz  (aooderar 
tion],  vtt  vivo  (kiiMtio  enargy),  eta,  et&,  to  see  that 
all  nuh  oompuK  ezpreflriras  most  be  legaided  as 
wftofe*.  and  Uiat  vA  does  not  mean  "fiine"  in  any 
one  of  them. 

I  280.  Thus  in  Newton's  view  force  it  tohateoer 
cAoRgw  (but  not  "or  imd*  to  ehaaige")  a  hod^t  Ocfte 
rrat  or  of^  vaiform  motum  m  a  tfra^Af  2m& 
He  mentions,  as  instanoe^  peroussbn,  nressare,  and 
oentnl  iOToe.*  Under  the  last  of  these  beads  hd  ex- 
jgeoly  indndes  magnetb  as  well  as  gravitational  force, 
fnnis  fiwoe  nMqr  have  dil^oit  origins,  bat  it  is  ahn^ 
me  and  the  ssme;  and  it  prodnoes,  in  anf  bo^  to 
wludi  it  is  applied,  a  change  of  momentmn  m  its  own 
direction,  ana  in  amount  proportional  to  its  magnitade 
and  to  the  time  duiins  whioh  it  aota. 

{  287.  l%ns,  from  Newton's  p(»nt  of  view, 

Iuilibrium  is  not  a  balancing  of  fbiooLbat 
twlancing  of  the  effects  of  forees.  When 
a  mass  rests  on  a  tabu,  gravity  prodnoes  in  it  a  verti- 
cally  downward  velodty  which  is  continually  neutralized 
by  the  equal  upward  velocity  produced  bf  the  reaction 
of  the  table ;  uid  these  forces,  whose  oru:ins  and  places 
of  apidioataon  are  alike  so  iride^  different,  are  (as 


XqoOIb- 
rltun. 


Orf^of  \  288.  The  idea  of  "force"  was  nndoablr 
ttaSaaof  edfy  suggested  by  the  "muscular  saue;" 

and  there  can  be  no  qoesdon  as  to  the  viv- 
idness of  the  sensadon  of  effort  we  eiperiuioe  when  we 
tr^  to  Eft  a  heavy  weight  or  to  open  a  masave'gate.  In 
tlus,  as  in  other  cases,  it  is  the  business  of  science  to 
find  what  olfjective  fact  corresponds  to  the  su^octive 
data  of  sensation.  It  is  very  difi&oult  to  realize  the 
flwt.  certain  as  it  is,  that  light  (in  the  sense  of  hrigH- 
nen)  is  a  mere  sensation  er  suEtjective  impresnon,  and 
has  no  olffeotive  ocistencew  Yet  we  know  that,  beiddeB 
those  Taduti(»is  wif  ioh  give  ns  the  sensation  of  light, 
there  are  others,  in  endless  secies  both  hij^ier  and 
lower  in  their  refrangilnlity,  to  whioh  our  e^es  are 
absdutely  blind.  And  the  only  differeooe  betweoi 
these  and  the  former  is  one  of  mere  wave-length  or 
of  period  of  vibration.  Similarly,  it  is  very  lurd  to 
reaCse  the  fact  that  sound  (in  uie  sense  of  noue)  is 
<mty  a  sensation ;  and  that  ontmde  us  there  is  mere(r  a 
senes  of  altemi^  oompresuons  and  dilatations  of  the 
air,  the  great  majority  of  which  prodaoe  no  sensible 
effect  upon  oar  ears.  Thus  because  we  know  that 
we  should  seek  in  vain  for  brightness  or  noise  in^he 
«xtemal  world,  familiar  as  onr  senses  have  rendered  as 
with  thess  ooDceptions,  we  are  driven  to  inquire  whetho- 
the  idea  of  farce  may  not  also  be  a  mne  suggestion  of 
sense,  corresponding  ^no  doubt)  to  some  process  going 
on  outride  as,  but  quite  as  different  from  the  sensation 
which  suKeets  it  as  a  periodic  sheariuK  of  the  ether 
fitoi  brightness,  or  a  penodb  change  of^ density  of  ur 
ftom  none. 

1  Tfi  eealctMta.  IthMbaeoalwidyeaBlabied  thatmchworJi 
ai  oeniri/pda  incdwle  fmreMo,  m  tw  the  abOTC  raadetlng  of 
•fvwton'i  ptuvM  U  Um  ODTtons  nw. 


8  289.  So  for,  we  have  treated  of  force  as 
aoong  on  a  boc^  without  inqoirinK  whenoe 
or  way  j  we  have  referred  to  the  msl  and  seomd  hnn 
of  motion  wily,  and  have  thus  seoi  oidy  one  half  of 
the  phenomenon.  As  soon,  however,  as  we  turn  to 
the  third  law,  we  find  a  new  light  cast  on  the  iiuestion. 
Foroe  is  always  dual.  To  (very  action  there  is  abooM 
an  equal  and  oontraiy  reaction.  Thus  the  weight  whi^ 
we  lift  or  try  to  lift  uid  the  massive  rate  which  we 
open  or  try  to  open,  both  as  tm^  exert  force  upon  our 
hands  as  we  db  upon  them.  This  looking  to  the  other 
side  of  the  aooount,  as  it  were,  puts  matten  in  a  veiy 
different  aspect  * '  Do  you  mean  to  tell  me, '  said  a  med- 
ical man  or  the  old  school,  "  that,  if  I  pull  a  'salyeot* 
by  the  hand,  it  will  pull  me  with  an  equal  and  oppoata 
foioe?"  When  he  was  ooiMnoed  of  the  truth  qf  this 
statement  he  nve  up  the  ottjeotivity  of  fbroe  at  (Hue. 

{  290.  The  third  law,  in  modem  phrsss-  itedcni 
okMor,  is  merely  this:—  asdpnH- 

E^tsey  cuthn  between  two  bodies  it  a  ttrm. 

When  we  pull  one  end  of  a  string,  the  other  end 
bwig  fixed,  we  produce  what  is  called  tension  in  the 
string.  When  we  pndi  one  end  of  a  beam,  of  which 
the  other  end  is  fixed,  we  produce  what  is  called  prett- 
ure  throughout  the  beam.  Leaving  out  of  account,  Sac 
the  moment,  the  effects  of  gravity,  this  mere^  amounts 
to  saying  that  there  is  streas  across  every  transverse 
section  <u  the  string  or  beam.  But,  in  the  case  of  the 
string,  the  ^Mit  of  the  stress  which  eveiy  portion  exerts 
on  the  M^oining  portion  is  a  puS;  in  we  case  of  the 
beam  it  is  a  pvSk.  And  all  this  distribation  of  stenss, 
thon^  exoted  acron  every  one  of  Uie  infinitely  nu- 
merous eroes  sections  of  the  string  or  beam,  disappears 
the  moment  we  let  go  the  end.  We  can  thus,  by  a 
touch,  can  into  action  at  will  an  infinite  number  of 
stresses,  and  put  ^em  out  of  existence  again  as 
eaoly.  This,  of  itseSf,  is  a  very  strong  axgnmeirt 
against  the  suppontion  that  foroe,  in  soy  firai,  esa 
have  oljective  reality. 

8  291.  We  must  now  say  a  word  or  two  oMeetm 
on  the  question  of  the  ol^jective  realities  in  phnfo^ 
the  phyaoal  w(rid.   If  we  inopiire  eanfolly  ■wM>a 
into  the  grounds  we  have  m  beBering  that  matta 
(whatever  it  may  be)  has  oljective  existenoe,  we  find 
that  bv  fkrihe  most  oonviDoiu  of  them  is  what  mi^ 
be  called  the  " conservation  or  matter."  IliirmeanB 
that,  do  what  we  iriU,  we  cannot  alter  the  mass  or 

S|uantil?  of  a  portion  of  matter.  We  may  change  its 
orm,  dimensions,  state  of  aggrention,  etc,  or  (by 
chemical  processes)  we  may  entirely  alter  its  appear^ 
Mice  and  properties,  but  its  Quantity  remains  unchanged. 
It  is  this  experimental  result  whidi  has  led,  by  the  aid 
of  the  balance,  to  the  ijumense  devebpments  of  mod< 
em  chemistiy.  If  we  receive  this  as  evidence  of  the 
ol^ective  reality  of  matter,  we  must  allow  olgeotive 
reality  to  anydung  dse  which  we  find  to  be  conserved 
m  <Ae  same  sense  as  matter  is  conserved.  Now  there  is 
no  sndiUiing  as  negative  mass;  massis,  iDmathemati<!al 
language,  a  sgnlees  quantity.  Henee  the  conservation 
of  matter  does  not  contemplate  the  simnkaneous  pro- 
duction of  equal  quantities  of  positive  and  n^iative 
mass,  thus  leaving  the  (algebnuc)  sum  unchanged. 
But  this  is  the  nature  of  conservation  of  momentum 
(3  165)  and  of  moment  of  momentom.  The  onljjr  other 
luiown  thiiw  in  the  pbymcal  universcj  which  is  con- 
served in  the  same  sense  as  matter  is  conserved,  is 
energy.  Hence  we  naturally  oonnder  energy  as  the 
other  oltfeetive  reality  in  the  pl^noal  miiverse,  and 
look  to  it  for  infinmataon  as  to  the  true  nature  of  what 
we  call  foroe. 

{  292.  When  we  do  so,  the  answer  is  eas- 
ily  obtuned,  and  in  a  completely  Satisfactory  lutan  of 
forai.  We  give  only  a  veiy  nm^e  instance. 
When  a  stone,  whose  mass  is  M  and  weight  W,  has 
fallen  throngh  a  space  K  towards  the  earth,  it  has  ac- 
quired a  speed  v,  whioh  (}  28)  is  given     the  equation 
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This  is  a  partioalar  case  of  the  oonserratioD  of  energy, 
but  the  terma  in  which  it  is  expressed  are  those  sug- 
neted  by  Newton's  laws  of  motioii,  and  are  therefore 
based  on  the  reoognition  of  "force.  The  first  member 
of  the  equation  represents  the  kinetic  energy  aonuired ; 
the  second  the  potential  energy  lost,  or  the  work  done 
by  gravity  upon  the  stone  during  its  fall  Both  members 
^erefore  express  real  things,  hiving  objeetive  exists 


enoe. 


Btmi»-ni»  "fbroe"  (so-called)  which  is 

Snwnifpfr-  nid  to  have  jHroduced  the  nurtion,  has  the 

nutiOD  of  ynhxe 

tl  &,  it  is  Uie  rate  per  tadt  of  la^/th,  at  wluch  potential 

eneigy  is  converted  into  kinetic  ener^  durintf  the  lalL 

In  other  words,  it  is  merely  an  expreaaioa  for  the  tpace- 

rate  at  lohich  energy  it  transformed. 

i  203.  Another  mode  ot  presenting  die  case  will 

m^^e  this  still  more  clear.   The  average  speed  with 

which  the  stone        is  ({  28)  v/2.    Divide  Wh  sides 

of  the  equation  abbve  by  this  quantity,  remembenng 

that  2hlv  is  the  time  of  falling,  which  we  call  t.  We 

Time-nue    bave  tlias,  as  another  perfectly  Intimate 

ofcBange   deduction  &om  our  premiBes, 
or  momeD- 


turn. 


Here  the  (so-called)  fyno  appean  in  a  new  light  It 
is  DOW  the  time-rate  at  whtck  tnommtum  w  generated 
in  the  falling  stone. 

i  294.  The  statements  in  the  two  last  sections  are,  in 
&dl^  mOTely  particnlar  cases  of  Newton's  two  interpre- 
tations of  actios  in  the  third  law,  which  have  alrrady 
been  discussed  (22  165,  167). 

Analyticallr,  the  whole  al&ir  is  merely  this :  If  «  be  th« 
^aoe  dflSGiibed,  « the  speed  of  a  particle, 
„        dv    dv  dg  dv 

Hence  the  equation  of  motion  (formed  by  the  second  law) 

which  gives  /  as  the  time- rate  of  increase  <uF  n^omentam, 
maj  be  written  in  the  new  form 

giving  /  as  the  spaoe-tate  of  increase  of  kinetic  energy. 


Bate. 


2  295.  But  a  mere  rate,  be  it  a  space-rate 
or  a  time-rate,  is  not  a  thing  which  has  ob- 
jective existence.  No  one  would  con&und  the  baj]k 
rate  of  interest  vrith  a  sum  of  money,  nor  the  birth  or 
death  rate  of  a  countiy  with  a  group  of  individual 
human  beings.  These  rates  are,  in  fat^  mere  abstract 
nombeiB,  by  the  help  of  which  a  man  may  oompnte 
interest  per  aoDiim  nom  the  aaunmt  of  capita!,  or  the 
number  of  infants  per  annum  {am  the  amomit  of  the 
population.  The  giwUent  of  temperature,  in  an  irreg- 
nlulv  heated  body,  is  a  men  vectxa^iate,  hu  the  he^ 
iducn  we  can  caknuate  how  mtu^  energy  (in  the  fimn 
of  heat]  passes  in  a  jdven  time  across  vay  asngned 
anr&ce  m  the  body.  To  attribute  olaectiTi^  to  a  rate 
is  even  more  rldiciuous  than  it  would  oe  to  attribute  it 
to  a  sensation,  or  to  a  thought,  or  to  a  word  or  phrase 
which  we  find  useful  in  characterizing  some  material 
object. 

i  296.  On  the  other  hand,  all  these  different  kinds 
of  rates  have  been  introduced  and  contiinie  to  be  em- 
jplc^ed,  beeanse  thev  have  been  found  to  be  nsefiiL 
There  is  no  harm  <toue  by  retunlng  them,  provided 
those  who  use  thrai  know  that  tiiey  are  intiodfnoed  for 
convenience  of  expresnon,  and  not  because  there  are 
obje^ve  realities  corresponding  to  them.  Even  such 
a  term  as  "centrifugal  force"  is  sometimes nseful ;  but 
alwEqv  under  the  proviso  that  he  who  employs  it  shall 
remember  that  it  is  only  one  nde  of  the  stress  under 
which  a  particle  of  matter  is  compelled,  in  spite  of  its 
inertia,  to  move  in  a  curved  line.  But  the  term  must 
be  taken,  like  "algebra,"  "theodoUte,"  "Abncada- 
bra, ' '  or  any  other  combinatioa  of  letters  whose  deriva^ 
timi  is  vnoertun  or  nnknomi,  as  om  and  indivinUe,  to 


which  a  certain  definite  meaning  is  attadied,  and  aa 
haidng  nothing  whatever  to  do  with  the  meaning  or 
derivation  of  the  word  oeDtrifhgal,  whose  embodiment 
in  it  is  a  perennial  monument  to  the  memory  of  an  old 
error. 

2  297.  The  main  characteristics  of  energy,  potential 
especially  from  the  experimental  point  of  eousrki- 
view,  have  already  been  discussed  under  ""^^ 
BrNAWCS  (ff.  V.)  and  Enebot  {q.  v.).   But  there  is 
one  point  oi  importance  connected  with  it  which 
comes  more  naturally  here  than  in  aCher  of  the  aitideo 
referred  to. 

When  two  measurable  quantities,  of  my  kind,  are 
equivalent  to  one  another,  their  numerical  expressions 
fliust  involve  the  same  fundamental  units,  and  in  the 
same  manner.  This  is  obvious  from  the  fact  that  an 
alteration  of  any  unit  alters  in  the  inverse  ratio  the 
numerical  measure  of  any  quantity  which  is  a  mere 
multiple  of  it  And  equivalent  quantities  must  alway» 
be  expressed  by  equid  numbers  when  both  are  meas- 
ured m  terms  of  the  same  system  of  units.  It  appears, 
therefore,  from  the  conservation  of  energy  directly,  a» 
well  as  fiiom  the  Bpeoiat  data  in  22  111,  113,  that  poten- 
tial raergy  most  uke  kinetio  enmy,  be  m  dimensioii* 
[ML«T-"J. 

Now  it  is  imposnble  to  concave  of  a  truly  dormant 
finm  of  eaeergy  whose  msgnitade  should  depend  in  any 
way  on  the  unit  of  time ;  and  we  are  therefiMO  tatooa 
to  the  conclusion  that  potential  energy,  like  kin^io  va* 
ergy,  depends  (in  some  as  yet  uDexplained^  or  rather 
unimagined,  way)  upon  motion.  For  the  munediate 
purposes  of  this  article  the  question  is  not  one  of  im- 
portance. We  have  been  dealing  with  the  more  direofe 
consequences  of  a  very  compact  set  of  laws,  exceed- 
ingly nmple  in  themselves,  origbaUy  based  Jipoa  ob- 
servation and  experiment  moet  oertunly,  true. 
But  reason  cannot  content  itself  with  the  mere  conse- 
quences of  a  serite  of  obsored  &ots,  however  deeantiy 
and  concisely  these  may  be  stated  by  the  help  of  new 
terms  and  their  definitions.  We  are  forced  to  inqnin' 
into  irtiat  may  nnderiie  these  definitKHis,  and  the  laws 
which  are  observed  to  regulate  the  things  signified  1^ 
^em.  And  the  condumon  which  appears  inevitaMe  i» 
that,whateyer  matter  may  be,  the  other  leaUty  in  the 
physical  universe,  energy,  which  is  never  found  nnasso- 
oiated  with  matter,  depends  in  all  its  widely  varied 
forms  upon  motion  of  matter.  In  some  cases  we  are 
sure,  in  others  we  can  as  yet  only  snspect^  that  it  de- 
pends upon  motions  in  a  medium  which,  unlike  ordfaiair 
matter,  nas  not  yet  been  solgectea  to  the  scrutiny  of 
the  chemist  But  the  onestion,  in  its  generality,  is  ooo 
of  the  most  obscure  in  ue  whole  range  of  phyrics.  In 
the  articles  Atom,  AiTBAonoN,  Ete[|&  will  be  found 
neariy  ail  that  is  yet  known  on  this  proronndly  difficult 
Bulgect  But  to  what  is  there  said  must  be  added  the 
remark  that  a  state  of  strain  of  the  ether,  whetker 
assooiated  with  the  propa^aUon  of  light  and  radiant 
heat  or  with  a  statical  distnbution  of  eledricily,  repre- 
sents BO  much  "potential"  energy,  and  must  in  it* 
turn  in  some  way  aepend  on  motion. 

2|298.  The  remarks  of  CJlerk  Maxwell  on  luxwell 
the  nature  of  the  evidence  for  Newton's  on  inertia. 
jf£n<  law  of  motion  raise  a  onestion  in  some  respect* 
novel,  but  in  all  respects  well  wwdiy  of  care  fid  study. 
Hesa^: —  • 

"Onr  coDvletlon  <tf  the  truth  of  tUi  law  be  gteatly 
strengthened  by  considering  what  is  Involved  In  a  denial 
of  it.  Given  a  body  in  motion.  At  a  given  Instant  let  It 
be  left  to  itself  and  not  acted  on  by  any  foi<oe.  What  will 
happen  f  Acoording  to  Newton's  law  it  will  petwven  im 
moving  onifurmly  U)  a  straight  line ;  that  is,  its  velod^ 
will  recoain  constant  both  in  direction  and  msgnitade. 

"  If  the  velocity  does  not  lemain  oonrtent  lei  ns  sonnsa 
It  to  vary.  Tb»  change  of  velod^  most  have  a  deinita 
direction  and  magnitade.  By  the  maxim  that  Os  sans 
cawM  wiB  oivqn  jHwhws  tiU  josh  ifhele,  ttls  variatloa 
most  be  the  same  wiiatever  be  the  time  or  place  of  the 
experiment.  The  direction  of  the  change  of  motion  most 
therefore  be  determined  either  by  tiie  direotloa  of  the  metim 
itself^  or  by  some  direction  fixed  in  the  body.  Let  as,  ia 
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the  flnt  ^HBb  aappoM  the  bw  to  be  Uwt  the  ▼elocfty 
4iMintthee  eta  eerwn  xstc^wbieh,  for  the  nke  of  the  argu- 
BMDt,  we  nuy  snppoM  eo  slow  that  by  no  ezpeiimeitte  ou 
looTing  bodiee  coald  we  hare  detected  ithe  dimlnntioQ  of 
nlod^  In  hnndreda  of  yean.  The  velocity  referred  to  in 
this  hypothetical  law  can  «ily  be  the  veloci^  leftrred  to  a 
Mrint  aoMdnfcriy  at  raat.  For  If  It  Ib  a  relatlTe  Trimdty,  it« 
cireetion  as  well  aa  ita  magnitade  depends  on  the  Telocity 
«f  the  point  of  referenee.  If,  when  refened  to  a  oertaln 
point,  the  body  appeaia  to  be  moving  northward  with 
JlminlBhlng  Telocity,  we  haTo  only  to  refbr  it  to  another 
point  moTing  northward  with  a  naiform  Telocity  greater 
than  that  of  the  body,  and  it  will  amear  to  be  mbring 
•onthward.with  inoreaslng  velocity.  Henoe  the  hypothet> 
ical  law  is  without  meaning,  nnloM  we  admit  the  poadUl- 
ity  of  defining  aba(dntex«at  and  abaolateTelootty.  .  .  . 

"  It  may  thna  be  ahown  that  the  denial  of  N«wt<m'a  law 
is  in  oontiadletloa  to  the  only  lyrtem  of  OMurirtent  doc- 
trine abont  spaoe  and  time  whleh  tha  hnnan  mind  baa 
been  id>le  to  form." 

frindple  SOod  OTftmple  of  a  valnaUe  ap- 

«fra&eient  plioation  of  a  ijrindple  whioh,  in  its  iridest 
scope,  is  inconnstent  with  the  true  founda- 
tions of  pInnBba]  sdence.  It  is,  in  &ct,  the  exceedingly 
-dangerous  prinoiple  of  snffioient  reaaon  " — ^whieh  re- 
qnins  for  its  legitimate  use  the  utmost  talent  and 
Knowledge  on  Uie  part  of  the  user. 
True  laws  {  299.  But  in  all  methods  and  «jrBtems 
of  moHoo.  which  invohre  the  idea  of  force  there  is  the 
learen  of  artifidahty.  The  true  laws  of  motion,  based 
entirely  on  experiments  of  the  most  extensive  and 
most  varied  kinds,  are  those  of  the  oonservataon  and 
ef  Uw  tniufiniiiataoa  of  ene^.  With  the  help  of 
kmematioal  ideas,  it  is  ea^  to  rase  the  whole  soienoe 
«f  dynamioB  on  these  prindples ;  uid  there  ia  no  neces- 
sity for  the  introduction  of  the  word  "f(Hoe"  nor  of 
the  sense-snggested  ideas  on  which  it  was  originally 
hased. 

{  300.  Nothing  beyond  a  mere  mention  has  been 
made  'above  of  virtual  velocities,  and  of  the  schcalled 
elementary  machines.  These  belong  to  the  subject  of 
Applied  Mechanics,  separatelv  treated  below. 

e  301.  The  references  which  have  been  made  to  va- 
rious gnmd  Uieories,  such  as  ac^n,  impulse  in  general, 
«ta,  have  been  iUnstiated  hy  simpw  cases  only.-  For  a 
detailed  examination  of  these  tibeoiieir  the  reader  is 
refored  to  lliomson  and  Tut's  JVo/uraZ  Ffi^otoph/t 
ohap.  ii.  To  the  same  work  he  is  referred  for  the 
ffeneral  "  theory  of  small  oscillations,"  the  "  dissipative 
fimction,"  the  "ignoration  of  co-ordinates."  the  treat- 
ment of  "gyrostatio  eTstems"  and  of  "kinedo  stabil- 
ity." All  of  these  have  been  exhibited,  though  in 
mere  partieolar  iitetancee,  in  the  preceding  pages. 

TreaHMei  on  Sfechaniet. 

I  308.  Tb«  following  works  ou  Mechanics  are  indiapen- 
asble:— 

1.  Newton's  iVinftpia  (Ist  ed.,  1687 ;  latest  ed.,  Glasgow, 
1871).  Here,  for  the  first  time,  the  ftindsmentsl  princfpW 
were  systematized,  extended  (as  we  have  seen)  in  a  most 
Tital  particnlaT,  and  applied,  by  the  aid  ot  a  new  mathe- 
matical  method  ot  Immense  power  (baaed  entirely  on  ki- 
nematioal  congelations),  to  many  of  the  most  important 
qnestiona  of  cnsmtcal  and  terrestrial  dynamics. 

Newton's  system  was  first  tav^jkt  in  the  University  of 
Edinbai^h;  and,  with  brief  intervals,  hia  methods  also 
have  been  habitually  kept  before  the  stndenta  there.  From 
the  time  of  Haclanrin  to  that  of  Forbes  the  value  of  the 

J aasi-geometrieal  methods  in  giving  a  clear  insight  Into 
lie  problems  treated  has  rarely  been  overlooked.  In  Cam- 
bridge these  methods  were  of  later  introduction,  bnt  they 
still  deservedly  figDre  as  a  necessary  part  of  the  reading 
of  candidates  for  "  matiiematical  hoDors."  It  la  to  be 
ftaared,  however,  that  in  some  other  British  nnlversitiee 
the  study  of  Newton's  methods  is  not  prosecnted  to  any- 
thing like  the  same  extent  But  the  very  reverse  seems 
to  be  the  case  in  America,  where,  probably  to  a  consider- 
able extent  on  this  accoant,  mathematical  physics  is  ad- 
vancing inSi  Diost  remarkable  manner. 

2.  Lagnnge'aVfcantfM^iia^(i9K«(lsted.,1788).  Though 
objections  may  fairly  be  taken  to  the  fundamental  method 
of  this  work,  there  can  be  no  ouestton  as  to  the  immense 
power  and  originality-of  its  author.  His  "generaliied  co- 


ordinates," and  the  equations  of  motion  of  a  system  in 
terms  of  these,  form  one  of  the  most  important  oontribo- 
tlons  to  the  scienoe  since  the  days  of  Newton.  The  method 
of  Lagrange,  thongh  he  was  not  aware  of  the  tact,  Is  really 
baaed  upon  the  consldeiation  of  energy ;  and  when,  in  quite 
recent  times,  experiment  had  shown  what  are  the  grand 
laws  of  energy,  I^grange's  magnlfieent  mathematics 
methods  and  results  were  ready  for  translation  Into  the 
new  language  of  scienoe. 

3.  Hamilton's  papers  In  the  FkOMopkiaU  IVmuaeHtnt  for 
1833  and  1834.  HAe  the  principle  m  varying  action,  and 
the  oharacteiistle  fhnotlon,  were  first  a^ied  to  mechanics ; 
—though  they  had  been  given,  some  years  before,  to  the 
Boyal  Irish  Academy,  In  their  optical  aK>lIcation8.  Oruid 
as  nave  been  the  extensions  of  these  new  ideas  made  by 
Hamilton  himself,  and  by  many  others,  among  whom  JaeoU 
and  Llouville  may  be  especially  mentioned,  they  have  beea 
mainly  In  a  purely  mathematical  direction.  We  wait 
for  what  cannot  now  be  long  delayed,  the  coming  of 
the  philosopher  who  is  to  tell  ns  the  true  dgn^micQl 
bearings  of  varying  action  and  (tf  tiie  obaracteristio 
ftinction. 

4.  If  to  these  we  add  some  of  the  works  of  Qalileo, 
Huygens,  Euler,  Maoraurin.  aAd  D'Alembert,  we  have  the 
great  landmarks  in  the  history  of  the  subject,  as  distin- 
gnished  ftnn  its  development. 

Ii.  The  mere  enumeration  of  the  more  important  devel- 
ofanents  whidi  the  subject  has  received,  as  dittlngulshed 
from  the  absolutely  new  grand  ideas  and  methods  Intro- 
dnced,  would  require  a  long  article.  Brilliant  examples 
of  what  may  be  done  in  this  direction  are  famished  by 
Stokes's  "  Report  on  Recent  Researches  in  Hydrodynamics" 
and  by  Cayley's  "Reports  on  Tbeoretlo^  Dynamics" 
(^nted  In  the  Brituh  ^Moeiofion  SeporU  for  1846,  and  for 
1867  and  1882).  These  should  be  consulted  by  every  stn- 
■dent  who  desires  to  trace  the  growth  of  the  subject.  They 
have  been  succeeded,  in  the  same  SeporU  (1880,  1881]  hj 
two  excellent  summaries,  by  Hicks,  of  "  Recent  Progress  Id 
Hydrodynamics." 

But  Laplace's  JffconiftM  Oduta,  Poiason's  Micanique, 
Poinaot's  Thiorie  NouvtUs  ds  la  Rotattvn,  etc.,  more  or  less 
parts  of  the  immediate  outcome  of  the  period  when  I^noe 
mtellectaally  dwarfed  the  rest  of  the  world,  are  stlU  of  fiw 
mere  than  mere  historic  value. 

For  the  English-reading  student  of  modem  times,  tiie 
work  of  Thomson  arid  Tut  will  be  foarfi.  suitable.  "1110 
authors  of  this  work  claim  the  position  of  '*  restorers,"  not 
of  Innovators ;  and  they  have  (since  1863,  when  the  first 
short  sketch  of  their  work  was  published)  striTen  with  suc- 
cess to  re-establish  In  Britain  Newton's  grand  yet  simple 
foundations  of  the  subject.  But  these  fimnoatlona,  as 
stated  above,  are  only  temporarily  the  best.  We  have  not, 
Of      anything  nearly  so  good. 

Other  modem  works  of  value  are  the  Analj/Ht  MetHtanteM 
of  the  late  Professor  Peirce  (Boston,  1856)  and  Kirchhoff's 
Vorlenngm  vher  Mathemaii$t!h«  PAytik  (Leipsic,  1876).  Both 
are  rather  of  the  nature  of  collections  of  short  treatises  on 
special  questions  than  organized  wholes,  but  both  will  well 
repay  careftal  reading.  This,  in  the  case  of  Peirce's  work, 
Is  rendered  extremely  puzzling  and  laborious  by  the 
peculiar  notations  and  modes  of  reference  adopted  by  tl^ 
author.  It  is  particnlarly  Interesting  to  study  the  ways  In 
which  the  ftindamental  principles  are  introduced  in  these 
works,  and  to  compare  them  with  the  corresponding  parts 
of  the  works  of  Newton  and  Lagrange.  lAgrange,  Peiroe^ 
ftnd  KIrchhoff  coustraet  each  a  system  as  free  mm  any* 
thing  but  analysis  as  possible.  In  tact  Lsgnm^  pre&oes 
his  work  by  the  characteriBtio  statement,  "  On  ne  tnmvera 
point  de  Figures  dans  C4^t  oavrage.  Lee  m^thodes  qne  J'y 
expose  ne  demandent  nl  constructions,  ni  raisonnemens 
g£om6triquea  ou  m^chaniques,  msifl  seulement  des  opera- 
tions al^briques,  Bssaietties  i  une  marche  r£galiere  et 
uniforme,  Ceux  qui  aiment  I'AnalyBe  verront  avec  plalslr 
la  Mtehaniqne  en  devenlr  one  nouvelle  branche."  .  .  , 
How  far  we  have  considered  it  expedient  to  differ  from 
such  an  authority,  a  glance  at  the  preceding  pages  will 
show. 

A  part  of  the  detailed  work  of  several  of  the  examples 
above  given  In  I>]pumie»  of  a  Particie  has  been  taken  from 
the  elementary  treatise  (with  that  title)  of  Tait  and  Steele. 
The  English  reader  who  wishes  to  pursue  elementary 
Statics  nuty  profitably  consult  the  treatise  of  MInchln.  The 
higher  parts  are  dtsotused  In  the  work-  of  Somoff,  fAsere- 
Hnhe  Mei^muk  (Letpsie,  1879).  An  excellent  introduction 
to  the  use  of  Qeneralised  Co-ordinates  has  been  published 
by  Watson  and  Bnrb&ry  (1879).  On  Lagrange's  Oenetalized 
Equations  the  student  should  also  read  in  Maxwell's  TVso- 
tUe  on  BUeMet^  ead  MagiuHtwi,  part  iv.  chap.  T.  And 
Maxwell's  brief  treatise  on  MiUUr  and  Motion  should  be  ia 
the  hands  of  every  one  oommenoing  the  sabJent. 
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AKALnn  or  the  PuoBDnra  Abtfolb. 

KxwTON'B  Lavs  or  Hotiom,  with  Chwrnenit,  auwmtd  m  IA« 
ban*  9f  the  artieU,  |?  1-13. 

Kjitkmatics:  Pontion,  14-19;  JfSmtmatiet  of  Point,  g 
20-70;  of  Plane  Fiffia-e  m  U*  mm  Ptame,  71-74;  o^ 
Sll^Fiiwre,ii7B-ei;  of  D^ormable  Fiaure,  H 

Dtnamios  of  a.  ^astiolb:  Omeral  Oontideniimu,  }}  96- 
113;  AirfAw  CommeaU  on  tA«  i'trtf  7\m  Lam  of  Metim, 
114-119;  Friction,  {i  120-121;  StaHa  of  a  PartieU, 
11 122-128 ;  £m«tic*  of  a  PartieU  with  One  Dtoree  of 
Freedom  (iM«oHto,  J^otMoM,  PanivJmm,  Offdoidal  and 
BuiHed  iWuAim),  9^  129-139;  wUk  Two  Degnea  of 
Freedom  (Planetary  Motion,  Kmler't  Lowe  and  their  Cm- 
aefpteneee,  Kinetie  SlabHitv),  2f  140-149;  The  Braehitto- 
ehrone  160-1^;  Kinetics  of  a  Partide  geaeraUy  (Qm- 
ieal  Pmdvlwm,  Blaekbtum'i  and  FoucaulfB  PMantwM, 
Vafnr*ncOtn»tmint,IHaturb«d  Motion,),  MlSi-l^  Third 
Lam,  ^netiee  of  Two  or  More  Portielet  (Atwood^i  Maehuu, 
ChiOn-thot,  Cbmp{«x  Ptmdnlwm)  23^164-178;  Kinetics  of 
F^  Fartielee  generaUy,  I'trial,  g  179 ;  Impact  (OmUimuMU 
Beriee  of  /nUmitely  9maU  InpacU,  Bochst),  U  180-190; 
D)pumiee  of  a  Syitem  of  Partitiee  uenoroSy  iEquUibrium 
—Jfeuiral,  Slaile,  and  rAutaUe;  Lagran^i/t  Omerel  B^ia~ 
I  turn),  ?H91-199;  XcHon,  200-814;  Qmar^Ml  Ot- 
or^natet,  |2  215,  S16w 


Statics  ot  a  Bioid  Sous:  A«lMH«i*f  Areaito  Anw 
owl  Couple,  Jfiwiny'i  Th»orm,  XHMm^m  ^  BMM 
A«U«Mf ,  \l  217-^233. 

KramcB  OF  a  Bioid  Boud:  Mammlt  of  Intrtia,  Smuet 
Theorem,  Oomnund  Pandidnm,  BaUitiie  Ptmdtdnm,  SeOimg 
and  8Udm0  of  Bphote,  JMte»  atom  J>ImI  Mil,  JWrnA 
andSylvetter^a  OmttrntUont,  Qitett,  gyrwccpw  JWdwf— , 
32  234-2S7. 

Statiob  or  A  Chaiit  :  Omammt  CUemrg,  Ortunr  ^  OM- 
/om  atrMvM,  -SSmMs  AnlpML  CMn  OnfdM  m  Bat" 

faee,  258-264. 
BnnrriCB  or  a  CsAiiir :  Wave  Prwaffation,  Mimeal  Strimf, 

Chain  with  OneEndfSree,  ImptMve  Teneion,4^ongitudmU 

Waoe,  §2265-270. 
DI^AUici  or  Elabtio  Solid  :  Fleam  amd  Tmiom  of  Win, 

Bendinf  of  Plant,  OeemaHon  ^  Flat  Bpm§,  JHeteiHam 

of  OyHndere  and  Bpheree  by  Inttmal  and  aOmrm^  ^in- 

etatie  Preeenre,  gg  271-284. 

OKHKKAL  COREIDXBATIOHS  ABoijT  FOBCV  AND  EVSBOT : 
Newton'a  Idea  of  Force,  Origin  of  the  Omxng^on,  Btreu, 
Objective  Ph^ieal  Bealaice,  True  Nature  of  Forve,  Salae 
in  Oeneral,  PtttenHal  Bncrgyin  ite  Ahbm  Kinetie,  Mm- 
wta  on  Inertia,  Tmo  heme  of  Motion,  »286-m 

B^ormeet  to  AoAmitaHite  WorUt^  { j  SCO,  a(&     (r.  O.  *.) 


APPLIED  MECHANICS. 


L  niepractioolftpplicfttloiuof  mechuticam^be'diTided 
Into  two  classes,  according  as,  the  anemblagea  of  mateitd 
(d]Jeoti  to  which  they  relate  are  Intended  to  remain  Axed 
or  to  mon  relatlrely  to  each  other, — tiie  former  clan  being 
comprehended  ander  the  term  "Theo^of  Stmotaies." 
and  the  latter  ander  tiie  term  "  Theory  of  Machines."  As 
the  details  of  the  theory  of  stmctoreB  are  dealt  with  in 
other  aitides,  it  will  be  treated  of  here  to  inch  extent  only 
•a  may  be  neoesaary  in  (Oder  to  state  certain  general  prin- 
dplea  u^licaUe  to  all  then  nl^eeti.  Hie  greater  vat  of 
the  aituuQ  will  relate  to  maehinea. 

TAjat  ouTLnra  of  thb  thbobt  of  ' 

8TBUCTUBE8. 
2.  Support  of  Btruetnree. — Every  Btmetare,  as  a  whole,  Is 
maintained  in  eqailibriam  by  toe  Joint  action  of  its  own 
«mMU,  of  the  extental  load  or  praniie  am^ed  to  it  from 
wiuODt  and  tending  to  displace  lt»  and  u  the  rem toww  of 
tlw  material  which  sapporta  it.  A  itnirtaxe  is  snpoorted 
either  by  resting  on  the  solid  cnist  of  the  earth,  as  Doild- 
ings  do,  or  by  floating  in  a  fluid,  as  ships  do  in  water  and 
baUoons  in  air.  The  prindples  of  the  sopport  ot  a  floating 
stroetnre  form  an  important  part  of  Htdbomschakics 
(«.  •.)•  The  prindplea  of  the  support,  as  a  whtde,  of  a 
strncture  resting  on  the  land^  are  so  tut  Identical  with 
those  which  regalato  the  eqailibiinm  and  stability  of  tiie 
MTcral  parts  of  that  stmetorey  and  of  wliich  a  sammair 
will  preoently  be  given,  that  the  onlv  prindi^  which 
ionms  to  leqoire  spedal  mention  here  Is  one  which  oom- 
prehends  in  one  statement  the  power  both  of  liqpiidi  and 
of  loose  earth  to  support  stractnres,  and  which  was  first 
demonstrated  in  a  paper  "  On  the  Stability  of  Looee  Earth," 
xead  to  the  Bml  Sodety  on  the  19th  of  JonOk  1866,  and 
pnbllshed  in  lae  PMIiDsqriUcal  gVnnsadiwn  for  that  year, 
via.  :— 

liOt  E  represent  the  weight  of  the  portion  of  a  borinrntal 
stratum  of  earth  which  la  displaced  ay  the  foundation  of  a 
structure,  8  the  ntancet  wdght  of  th«t  itmotare  oondstently 
with  the  power  of  the  earth  to  redst  dl^laeement,  4  the 
anfleef  repose  of  the  earth;  then 

S    U-dnf/  • 
To  i9ply  this  to  liquids,  4  must  be  raade  -0^  and  tiien 

8 
E 


'1,  as  is  well  known. 


S.  Oompoeitiont(f  a  Structure,  and  Oonneetion  of  He  Pteeet. — 
A  skmctnre  is  composed  of  yMcw,— raoh  as  the  stones  of  a 
bidldlng  in  masonry,  the  beams  of  a  timber  frame-w<»k, 
the  bars,  plates^  and  bolts  of  an  iron  bridge.  Those  pieces 
are  connected  at  thdr  jointe  or  snrCMses  of  mutual  contact, 
either  by  simple  pressure  and  Motion  (as  in  masonry  with 
moist  mortar  or  without  mortar),  hr  pressure  and  adhesion 
(as  in  masonry  with  cement  or  wttn  nardBued  mortar,  and 
timber  with  glue),  or  by  the  reatstanoe  of  faeteninni  of 
different  kinds,  whether  made  by  means  of  the  form  of  the 
Joint  (as  dovetails,  notches,  mortisea,  and  tenons)  or  by 
separate  fssteninR  pieces  (as  trenails,  ^ns^  ^kes,  uila, 
holdltets.  screws,  bolts,  rivets,  ho«His,  strus,  and  lo^ets). 

4.  BUMitg,  BUgheee,  and  atrtngX-A  sbnetate  may  be 
aamaited  or  destroyed  in  three  wagrsi— flirt,  by  Aq^HC- 


sual  of  its  pleoee  from  thdr  proper  podtions  relatively  to 
each  other  or  to  the  earth ;  seoondly,  by  jj^Hgarssnaf  ot 
one  or  more  of  tiiose  pieces,  owing  to  their  bdng  unable  to 
preserve  thdr  prmer  shapes  under  the  ^easura  to  which 
they  are  sul^eotod ;  thirdly,  by  breaking  of  one  or  more  ot 
those  pieces.  The  power  of  resisting  displaoement  con- 
stitotes  staMihr;  thepowerof  each  piece  to  redst  disfigure* 
ment  Is  Its  ^^fiuu;  and  Its  power  to  resist  teaakijiK  fti 
etrength. 

6.  CbndMont  q/^fitoMKIir.— The  prindples  of  the  stabUI^ 
of  a  strncture  can  be  to  a  certain  extent  Investigi^ed  lo- 
d^wndently  ot  the  stUEtaess  and  strength,  by  aasnalng^  ha 
the  first  instancy  that  eadi  piece  has  strength  enfldant  to 
be  safb  agdnst  bdng  broken,  and  stifltaesi  aoffldept  to  pi«> 
vent  Its  being  disfigured  to  an  extent  inoondstent  with  the 
purposes  of  the  structure,  by  t^e  greatest  foroea  which  ate 
to  be  ^tplied  to  it.  The  condition  that  each  pteee  of  tbm 
structure  Is  to  be  raaintdned  in  equillbrlmn  W  haTlnf  ttl 
gross  load,  oonslsting  of  its  own  weight  and  of  nie  Ttrrfl 
preeeore  arolied  to  it,  balanced  by  the  fefittonew  or  preos- 
ares  ezertea  between  It  and  the  oontlgnoos  pleooL  ftar^ 
nishes  the  means  of  determining  the  magnitndk  positiai, 
and  direction  of  the  redstanoes  rebnired  at  each  Joint  In 
order  to  produce  equilibrium ;  and  tne  eoudUioue  ^  doMi^r 
are,  first,  that  the  .poittioa,  and,  seoondly,  that  the  ^MOdtiem, 
of  the  reeistance  required  at  each  Joint  shall,  under  all  the 
variatl<»is  to  which  the  load  la  snideeb  be  snoh  as  the  Joint 
is  capable  of  exerting,— conditions  which  are  ftilfilled  by 
suitably  a^ustlng  the  flguree  and  podtions  <^  Ute  Jdnt^ 
and  the  ra^oe  at  the  gross  loads  of  the  pieces.  As  wt  the 
magnitude  of  tiie  leelstance.  It  Is  limited  by  oondltioni,  net 
of  stabllit^r,  but  of  strength  and  stlflhess. 

6.  PrineipU  of  Leaet  Betietonee. — Whrae  more  than  one 
^stem  (rf  resistances  are  dike  capabto  of  balancing  ibm 
same  mtem  of  loads  am>lied  to  a  g^ven  strncture,  1*  ban 
been  Mmonstrated  by  lioseley  that  the  tmoBeot  at  theea 
dtomati  ve  sy items  is  tiiat  which  will  actndly  be  exerted, — 
because  the  reslstancea  to  displacement  are  the  effect  of  a 
strained  stato  of  the  pieces,  which  strained  state  is  the 
effect  of  the  load,  and  when  tine  load  is  applied  the  strained 
stato  and  the  resistances  produoed  by  it  increeee  until  the 
redftances  acquire  Just  those  magnitadee  which  are  sufll- 
dent  to  balance  the  load,  after  which  th^  increeee  no 
fluther. 

This  principle  of  least  reeistance  rendera  ddermlnata 
many  problems  in  the  statics  of  stmetares  wSieh  were 
formerly  oonddered  indeterminate. 

7.  Bdatione  ftdtpssa  JbhVffNt  ^  Loade  emd  of  Sceielaneee.— 
In  a  abnctnre  In  which  each  piece  is  suHwrted  at  two  ' 
joints  only,  the  well-known  laws  of  statics  show  that  the 
directions  of  the  gross  load  on  each  piece  and  of  the  two 
resistauoes  by  wbidi  It  is  snpported  must  lie  In  one  ^Mie, 
must  dther  be  panlld  or  meet  In  one  point,  and  rnnet 
bear  to  each  other,  if  not  pardld,  tiie  proportiona  of  the 
ddes  of  a  triangle  respectively  pardid  to  ^elr  direetitma, 
and,  if  parallel,  such  proportions  that  each  of  the  three 
forces  shall  be  proportional  to  the  distance  between  tiie 
other  two,— all  the  thiee  dlitances  bdng  meaaozed  along 
one  direction.' 

Omsiderlng,  in  the  fltet  phMse.  tiie  ease  In  irtilali  the  load 
and  the  two  redstanoea  1^  which  eadt  pieoe  is  bdnnead 
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■Met  In  oiM  pointy  wUeh  mMj  lM  called  tli«  emir*  9f  bad, 
than  will  be  u  maajmeh  pointa  of  inteneddon,  or  oentne 
6f  load,  u  there  are  pieoee  in  the  ■trnctore;  ana  thedlreo* 
kloDS  and  poettlooa  or  the  mlftenoM  or  mntoal  preHDrn 
•zertad  between  the  pieees  will  be  repreeented  l^theildfla 
of  •  poi^ion  Joining  those  polnte,  as  u  flg.  1,  where  Pii 
Vm,  P«  leraesent  Che  oentree  of  load  in  a  straetore  of  four 
pieoea,  and  the  tfdea  of  the  pelw<m  tf  rtnitamm  PtPsP|F« 


Flg.L 

npnaent  lespeetlTely  the  direotloBi  and  peeltiona  of  the 
realBtanoea  exerted  at  the  Jointi.  Fnxthwr,  at  any  one  of 
the  centre*  of  load  let  PL  repreaent  the  magnitnde  and 
direction  Uie  gross  load,  and  Pa,  Pt  tiie  two  realstanoea 
\rf  wUeh  tiie  pleoe  to  which  that  load  ii  applied  is  bdp> 
ported;  ttien  will  those  three  Unea  be  rc^eotlTelr  the 
diagonal  aqd  sides  of  a  parallelogran) ;  or,  what  is  the  same 
tihing.  titer  will  be  eqnal  to  the  three  sides  of  a  trianf^e; 
and  tber  mnit  be  in  the  same  plane,  although  the  rides  of 
the  polygon  of  reslstanoes  may  be  in  dlflteent  planes. 

Aoeording  to  a  well-known  prindple  vt  atmoi,  beeanse 
tlie  loads  or  external  preasaiee  PsLj,  eta,  balnnoe  eaeh 
other,  they  mnst  he  proportional 
to  the  rides  of  a  oloaed  polygon 


drawn  reqteetlTelT  paimllel  to 
their  directions.   In  ilg.  8  oon- 


ng.s. 


stmct  sneh  a  pditgm  hada  by 
diawing  the  Imes  Li,  ete.,  paral- 
lel and  proportional  to,  andjoined 
and  to  and  in  tiie  order  at,  the 
gross  loads  on  the  pieces  of  the 
atmetare.  Then  from  the  pro- 
porttmalitr  and  parallelism  of 
the  load  and  the  two  reslstanoes 
applied  to  each  piece  of  the  stmo- 
tare  to  the  three  rides  of  a  tri- 
angle, there  resnlts  the  fbllow- 
isg  ttieorem  [originally  dae  to 
Bankine]:— 

j|/ ftnsw  04  oNfte     Oa  selMni  ^  JmhU  (hers  (•  draaa  Has* 

(Bi,  B„  etc),  Mcft  of  w)nA  it  parattM  to  tte  nriffoNM  (•• 
PiP.,  etc.)  exerUd  at  Oe  jtimt  Mwesn  Oe  pttom  to  «Udb  Oe 
fc—  fas dt  rtprmmittd  bf  tke  eoiitigtuma  »Uim  of  tks  jpejwea  ^ 
Jsadf  (MM*  at  Li,  L.,  eta)  ore  apfHodf  tkm  wiU  M  Osss 
iiast  wuot  <H  ONS  poM  (O),  and  (mm*  Uligtko,  suasared  fnm 
IkttpotaiUlkemiglMofthopoltigoi^wtUrepnomtlka  magtO- 
ladst  of  tko  reoiattmeeo  to  wUn  mw  or*  reapeetiottM  parofM, 

When  the  load  on  one  of  the  pieces  Is  parallel  to  tike  r»- 
■Istaneea  which  balance  it,  the  polygon  of  reristances  eeasas 
to  be  oloaed,  two  of  the  sides  becoming  parallel  to  eaeh 
other  and  to  the  load  in  qoestlon,  and  extending  indef- 
initely. In  Oe  polygim  of  loads  the  direction  of  a  lead 
Bostained  by  paraUel  lesistanoes  traverses  the  point  O. 

6.  Bom  tko  Barlk'i  Jtemtaaos  U  toho  trMtad.— When  the 
pmssnre  exerted  by  a  stniotare  on  the  earth  (to  which  the 
earth's  reslstanoe  is  eqnal  and  opporito)  cAnaists  either  of 
one  presBore,  which  is  necessarily  the  resultant  of  the 
weight  of  the  stractare  and  of  all  the  other  foroes  aRilied 
to  It,  or  of  two  or  qore  parallel  Tertieal  foreea,  whose 
amount  can  be  determined  at  the  outset  of  the  Investlg^ 
tion,  the  realstanoe  of  the  earth  can  be  treated  as  one  or 
more  ujfwmd  leads  applied  to  the  structure.  But  in  other 
eases  the  earth  is  to  be  treated  as  «*•  o/  Oe  pieeeo  of  tito 
ttntetmro,  leaded  with  a  force  eqnal  and  opposito  in  dlieo* 
tion  and  position  to  the  resultant  of  the  weight  <tf  tite 
strocture  and  of  the  other  preamres  ^ipUed  to  it. 

9.  PsrltatA^veM^JItsMtaaes.— Inastruetnrelnwhieh 
there  are  piece*  supported  at  more  than  two  Jointa,  let  a 
polygon  be  oonatmeted  of  lines  ctmneoting  the  oentns  of 
load  of  ai7  continuous  series <tf  pieces.  lUknuvbeoi^ed 
a  partfsf  polfgoK  of  rtoiatamem.  In  oonridering  its  proper- 
tim,  the  w«a  at  each  centre  of  load  Is  to  be  held  to  tatwds 
tha  leristanees  of  those  j<dnts  which  are  not  comprehended 
In  the  partial  polygon  of  realstanoea,  towhtch  the  theorem 
of  section  7  wul  torn  apply  in  every  reqiect  Byoonstmot- 
Ing  several  partial  polygona,  and  ccHnpotlng  the  relations 
between  tHe  loads  and  raaiitanees  which  are  determined  by 
the  ^pUoatlon  of  that  theorem  to  each  of  then*  with  the 


aliB,  If  neeessaiy.of  lIoaelay^prlMlpleafth0laMlMM> 
anes,  tba  whole  of  the  ralani^  amongrt  tha  loads  and  r» 
sistanoes  m«r  be  fonnd. 

la  lAno  o/ft-waret— ftalrw  aad  Liw«(;f  gasiitoies.— The 
la  a  line  to  which  the  directions  of  all  the 
resistanoea  in  one  polygon  are  tangents.  llieeeBirec/resM- 
aaes  at  any  Joint  Is  tiie  point  where  the  line  representing 
the  total  resistance  exerted  at  that  Joint  inC«seets  the 
joint.  The  liae  of  rwiataaoe  it  a  line  traverring  all  the 
eentres  of  reaistanee  of  a  series  of  Joints, — its  form,  la  the 
poritMia  intermediate  between  the  aetnal  icinta  at  the 
atmetare,  being  determined  by  snmoring  uia  ^eces  and 
their  loads  to  be  sabdlvided  by  the  introdnotion  of  Inter- 
mediate Joints  od  fivtattwa,  and  finding  the  eontlnuoui  Iln& 
curved  or  straight.  In  which  the  Intermediate  centres  at 
reslstanoe  are  all  Bitnated,  hinrever  great  tiieir  number. 
The  diflhrenoe  between  the  line  bf  reautwaoe  and  the  Use 
irf  pressares  was  first  pointed  out  Hoseley. 

11.  StoUiUy  of  Poai&OHj  and  Btatmtt  of  i'Wcrftm.— The  re- 
sistances at  the  several  Jointa  having  been  determined  by 
the  principles  set  forth  In  sections  6, 7, 8, 9,  and  10,  not  only 
under  tiie  ordinary  load  of  the  structure,  bnt  under  all  the 
variations  to  which  the  load  Is  sul^ect  as  to  amount  and 
distribution,  the  Jointa  are  now  to  be  placed  and  shaped  to 
that  the  pieoes  sull  not  soffbr  relative  dls^aoement  nn&ex 
any  of  those  loads.  The  rsbtive  displacement  of  tiie  two 
pieoes  which  abut'ag^iMt  each  other  at  a  idnt  may  take 
^aoe  either  by  turning  or  by  sliding.  Safety  agabut  dU- 
^aeement !»' turning  Is  called  ttabUitir  of  voolUon;  wMty 
against  dia^oement  by  sliding,  wtoMUtt  offriOion. 

18.  CbN4ellMa^fiteNWp^  Ari^ 
a  stmctnia  ware  Infinitely  stiff  and  strong,  stabili^  <^  pori- 
tion  at  any  Joint  would  be  ensured  simiuy  Iqr  making  the 
centre  of  reslstanee  &U  within  the  Joint  nnder  all  poarible 
variations  of  load.  In  order  to  allow  fbr  the  finite  stlibess 
and  strength  of  materials,  the  least  distance  of  the  centre 
of  reslstanoe  inward  bom  the  nearest  edge  of  the  Joint  Is 
made  to  bear  a  definite  proportion  to  the  depth  of  the  Joint 
measured  in  the  same  direction,  which  propiortion  is  fixed, 
stmietimes  empirioally,  sometimes  by  flieoreticBl  de^notion 
fh>m  the  laws  of  the  strengtit  of  materials.  That  least  dis- 
tance Is  called  by  U osdey  the  sMdalw  ^  riaMtty.  The  fbl* 
lowing  are  some  of  the  ratloa  of  the  modulus  of  stability 
to  the  depth  of  the  joint  which  occur  In  practice : — 

Ketainlng  walls,  as  dadgned  by  Mtlafa  anginaMS,— ~>  1 :  t 

Retaining  walls,  as  darined  by  rnndieBclneeni..^^  l:> 
BeclKDiuW  piers  of  biHfSs  and  ethsr  binwnv.  and 

ftrch-ctonea   l:t 

BeotangDlar  foundattons,  firm  gronnd.  ...  1 :  t 

Heetangnlar  foundations,  very  mA  ground   1 : 1 

Bectangnlar  Ibondatloni,  IntemedWe  kinds  of 

^pound —  —  .  ».  — 1 :  S  to  1 :  S 

Tfiln,  hollow  towers  (such  as  ftunacs  chimneys  ex- 
posed to  blgb  winds),  sqoare...^   I :  t 

Thin,  hollow  towen,  mrcolAr....  _   l :  i 

Frames  of  timber  or  metal,  under  their  ordinary  or 

avo^  distribution  of  load...»-...........~~.~~.-..»  1 :  t 

Frames  of  timber  or  metal,  midar  the  greatest  Irregn- 

lailtlas  of  load —  „  J!^  JZ...  1  :S 

In  the  case  of  the  towen,  the  deptt  ^  Oe  Jefal  Is  to  be 
understood  to  mean  the  diomoter  of  the  lower. 

13.  CbadMeaq^ataMKIya/JHeMsa— If  the  resistance  to 
be  onrted  at  a Joliit  Is  alwm  perpandlaalar  to  lAe  snr&oea 
wnHh  abut  at  and  torn  that  Joint, 
tiiere  U  no  tendency  of  the  pieces 
tobedlsidacedbvriiding.  frthe 
•/  resistance  be  oblique,  let  JK  (fig. 

8)  be  thejoint,  C  Its  centre  of  ra- 
j/  /  Bfstuice,  CB  a  line  representing 

'  the  resistance,  CN  a  perpendic- 

olar  to  the  joint  at  the  centre  of 
/        reeistanoe.  The  angle  NCB  la  the 
^ ,/         obKqnUff  of  the  reslitance.  IVeu 
V'nc      ^  draw  BP  parallel  and  KQ  per* 
/         pendlmlar  to  the  Joint ;  tiien,  1^ 
¥lg.  8-  the  prindpleo  of  statics,  the  com- 

ponent of  the  reslitaaoe  aenaal  to 

thejoint  is— 

CP  *  CB.ooa^raC; 
and  the  otmiponent  Csafiafist  to  the  Joint  la— 

OQ  -  CB.  sin^PCB  -  CP .  taa^PCB. 
If  the  Joint  be  provided  either  with  prqjections  and  r^ 
cesses,  such  aa  mortises  and  tenons,  or  mth  testenings,  sndh 
as  pins  or  bolta,  so  as  to  resist  displacement  by  rildfng,  the 
question  of  the  utmost  amount  of  the  tangential  reslstanoe 
CQ  which  it  la  capable  of  exerting  depends  on  the  itrwmgtk 
of  sttch  pn^ections,  recesses,  or  iMtenlngs,  and  beltmgs  to 
the  snlyeet  of  strength,  and  not  to  that  of  stability.  In 
other  cases  the  safety  of  thejoint  against  displacement  by 
sliding  depends  on  its  power  of  exerting  fMeUon,  and  that 
power  d^ends  on  the  law,  known  by  e^^erlman^  ttat  tha 
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ftiction  betwaen  two  iorfiuwi  htm  %  oonstank  ratio,  de- 
ItondiDg  OD  the  utan  of  tiht  mrfMM,  to  th»  foroe  by 
whidi  Otej  an  praMed  tofcotiier.  In  oider  Qurt  tilie  lar- 
flMM  whkih  abot  at  tiw  Jout  JK  tamr  b«  pre«ed  together, 
the  zeabtanOB  required  by  the  oonditioni  of  eqailibriani, 
CB,  must  be  a  tAnuf  and  not  a  pull ;  aad  In  that  oase  the 
fotee  hj  which  the  nir&oes  ate  prenedtooether  ia  equal 
and  oi^odte  to  tho  normal  oomponenrCP  of  the  reelrtanoe. 
The  eondltlon  ot  stability  of  friction  ia  that  the  tangential 
«ampinieiit  OQ  of  the  zeaistenee  leqniied  shall  not  exoeed 
the  motion  due  to  the  normal  o<«iponent;  that  ia,  that 
OQ>/.CP, 

where  /  denotei  the  eotffetaU  of  frietim  tot  the  snrfluee  In 
4aeetion.  The  angle  whose  tangent  is  the  coefficient  of 
mction  la  called  tk»  <m^  nf  npata,  and  is  expressed  sym- 
iKdloally  by™ 

♦  -tan-»/- 
New  OQ  -  CP.  tan^cFCB  ; 
«Miaeqiiently  the  eonditioii  of  stability  of  fHeUon  is  ftal- 

thatlstesiV,  if  (lb«  oWgMtty  e/  tkereatitmtuertgttirtdatthe 
i»badomuelttattdtkeaHgl»9f  r^sit;  and  this  oondltion 
«tight  to  be  (klfUled  nnder  all  poaslble  TBriations  ot  the 
load. 

It  ia  chiefly  in  masonxy  and  earthwinrfc  tiiat  stablli^  of 
frietion  la  relied  on. 

U.  AMN4r  «^  JVMan  to  JSMlt.--Th0  grains  of  a  mass  of 
loose  earth  are  to  ba  recsidad  as  so  many  separate  pieoea 
abutting  against  each  otiter  at  Joints  in  all  possible  posi- 
tions, and  depending  for  their  atabilltr  on  fkietion.  To  de< 
tennine  irtiether  a  mass  of  earth  la  stable  at  a  given  point, 
«onoeiTe  that  point  to  be  traTSwed  by  ^anes  In  all  poaribie 
positions,  and  determine  which  position  giTes  the  greatest 
^bUqaity  to  the  total  pressnte  exerted  between  the  portions 
«f  the  mass  which  abnt  against  each  other  at  the  plane. 
The  ooodition  of  stablll^  is  that  this  obliqaity  shall  not 
exooed  the  aniJe  <rf  repoee  of  Hie  earth,  nke  eonaeqaenoes 
«f  Uiis  principle  axe  develmed  in  a  piver  "On  tneSta* 
bility  of  Loose  Earth,"  already  cited  in  sect.  3. 

15.  Parallel  Hvjeetioiu  of  Figurea. — If  any  flgore  be  re- 
ferred to  a  i^fstem  of  oo-ordlnat«a,  rectangnlar  or  obllqne. 
and  if  a  saenid  Bgmt  be  oonatructed  by  means  of  a  eecraia 
eystem  of  oo-oidinatea,  rectangular  or  oblique,  and  either 
agreeing  with  or  differing  from  the  flrat  system  in  rectan- 
gularity  or  obliquity,  but  so  related  to  the  co-ordinates  of 
tiie  flnt  figure  uiat  far  each  point  in  the  flnt  figure  there 
shall  be  a  oorrespoiiding  point  in  the  aecond  figure,  the 
lengtha  of  who^  oo-ordioatM  shall  bear  reapecUv^  to  the 
three  oorresponding  co-ordinatea  of  tiie  oorreapondlng  point 
In  the  first  figure  three  ratios  which  are  the  same  for  every 
pair  of  ooiree ponding  pointa  in  the  two  figures,  these  corres- 
ponding figiues  ate  nUed^araUal  ontfMnoMt  of  each  otiier. 
The  propertieB  of  paxalld  prqleeuona  of  moat  importance 
to  the  snidest  of  the  preaent  aruole  are  the  fidlowlng : — 

(1)  A  parallel  ptqJeBtion  of  a  stral^t  line  is  a  straight 
line. 

(2)  A  parallel  prq] action  of  a  plane  ia  a  plane. 

(8)  A  parallel  prqjectlon  ntm  ato^ht  line  or  a  jdanesnr- 
Ckoe  divided  in  a  pven  ratio  la  a  str^s^t  line  or  a  plane 
surfttee  divided  in  the  same  ratio, 

(4)  A  parallel  projection  of  a  pair  of  equal  and  parallel 
«traif^t  Unee,  or  plain  surfaces,  is  a  pair  equal  and  par- 
allel straight  lines,  or  plane  snrisoee ;  whenee  It  fbllowa 

(5)  That  a  parallel  projection  of  a  parallelogram  la  a 
panllelognm,  and 

(6)  .  ThataparallelpntJectionofapandleplpediaapaialle- 

^  {rf  A  parallel  projection  of  a  pair  of  solids  having  a 
given  ratio  is  a  pair  of  solids  having  the  same  ratio. 

Though  not  essential  for  the  purpoety  of  the  present  ar- 
ticle, the  following  conseqaenee  will  serve  to  illustrate  the 
principle  of  parallel  prqjectlona : — 

(8)  A  parcel  projection  of  a  carve,  or  of  a  rarface  of  a 
given  algebiaical  order,  ia  a  curve  or  a  surface  of  the  same 
«rder. 

For  esun^  all  ellipsoids  referred  to  oo-ordinatea  par- 
allel to  any  three  ooqjagate  diameters  are  parallel  projec- 
tions of  each  other  and  of  a  sphere  referred  to  rectangular 
«o-ordinatee. 

16.  ParalUi  Prejeetwiu  of  %«(eiM  of  fbree*.— If  a  balanced 
system  of  forces  be  represented  by  a  syBtem  of  linea,  then 
will  every  parcel  prqjootion  of  that  system  of  lines  rep- 
resent a  baunoed  syvtem  of  fiorees. 

For  the  condition  of  equilibrium  of  forces  not  parallel  is 
that  they  shall  be  represented  in  direction  and  magnitude 
by  tiie  sraea  and  diagonals  of  certain  parallelt^Tams,  and 
■of  parallel  (broea  that  th^  shall  divide  certain  straight 
Uoes  In  eerCaln  ratios;  and  tiie  parallel  prqleoUon 


of  a  parallelogram  Is  a  parallelogram,  and  that  (tf  a  atnMil 
line  divided  in  a  (Iven  ratio  is  a  attaint  line  dlvldaafai 
the  same  ratio. 

The  resultant  of  a  parallel  pndoetion  of  any  mtom  of 
forces  ia  the  projection  of  tiieir  reanltant  ^and  ue  eenbe 
of  gravity  of  a  parallel  pn^eotion  of  a  aolid  is  the  projec- 
tion of  the  centre  of  gravity  of  tiie  first  solid. 

17.  JVjMcvris  of  04  Tnm^ormaHam  9f  fibweteras.— Here 
we  have  the  following  theorem!— If  astmefeoreof  a  givea 
figure  have  stability  of  position  under  a  «yitam  of  jbiKM 
represented  by  a  given  system  of  Unee,  then  will  any 
Btmctore  whose  figure  Is  a  patallel  projeotiaii  of  that  of 
the  first  structure  have  stabiUty  of  pontiMi  undwasntam 
of  forces  repreaented  by  the  eoResptmdbic  pwJeewM  of 
the  first  system  of  lines. 

For  in  the  aooond  structure  the  wdghta,  external 
nres,  and  resistanoes  will  balance  eauiothar  as  in  the  first 
Btrueture ;  the  weights  of  the  pleoM  and  all  other  parallel 
systems  of  forces  will  have  the  same  ratios  as  in  the  first 
structure;  and  the aereraleentreo  of  redstaneewUl divide 
the  depths  of  the  Jointa  in  tiie  aame  proportions  as  In  Aa 
first  structure. 

If  the  first  straotuze  have  staUU^  of  tHotion,  the  aee* 
ond  atmotnre  will  have  staUli^  of  IHotion  also,  so  lonsas 
the  effect  of  the  projection  Is  not  to  Increase  the  obliquty 
of  the  resistance  at  any  Joint  beyond  the  angle  of  repose^ 

The  lines  repreeenting  the  forces  in  the  second  flgore 
show  their  twlotiss  directions  and  magnltodeaK  To  find 
their  aAolKto  direotions  and  magnitndes,  a  vettieal  line  la 
to  be  drawn  in  the  flrat  figoTS,  of  sncha  length  as  to 
resent  the  weight  of  a  particular  portion  of  the  structure. 
Then  will  the  iwqleotion  of  that  line  in  the  projected  flgiue 
indicate  the  vertloal  direction,  ud  repraaentue  weight  of 
the'part  of  the  eeeond  stmefenre  oorre^endlng  to  the  bate^ 
mentioned  portion  of  the  flnt  structure. 

The  foregoing  "  principle  of  tiie  transformation  of  staui> 
tures"  was  first  announced,  though  in  a  oomewhat  less  cnn- 
pr^LMislve  fmn,  to  the  Soeie^  «  the  6thof  Haroh, 
1866.  It  Is  naeftal  in  pnetieoi  by  enabling  tiie  anglBeer 
easily  to  deduce  the  conditions  of  eqalUbtlnm  and  staldlllgr 
of  sljtuotutes  of  complex  and  nnsymmetrioal  figures  ttim. 
those  of  etmctures  of  simple  and  symmetrical 

ita  aid,  for  example,  the  whole  irf  the  properties  tS.  

oal  archee,  whether  square  w  skew,  whether  level  or  i  

Ing  In  their  span,  are  at  once  dedoeed  by  prc^eetlon  from 
those  of  symmetrical  circular  arches,  and  ue  properties  of 
ellipsoidal  and  elliptio-conoidal  domes  fh>m  those  <rf  hemi- 
spherical and  diouiar-oonoidal  domsa ;  ud  the  figozaa  of 
andMS  fitted  to  reslat  the  thnut  of  earth,  whlah  ta  lass 
horiiont^  than  vertically  in  a  eertafn  riven  rathi,ean  be 
deduced  by  a  pnjeetion  fhnn  those  of  axehM  fitted' to  lariat 
the  thrust  of  a  liqnid,  whleh  Is  oC  equal  Inteoii^,  horlMm- 
tally  and  vertically. 

18.  OmditfoMofA^lHMandarMta^AftwthearxnnfB- 
ment  of  tfae  pieces  m  a  stmctore  and  the  alae  and  fligue 
of  their  Joints  or  sur&ces  of  contact  have  be«i  detenuuied 
so  as  to  fulfil  the  conditions  of  tfoMter,— conditions  which 
depend  mainly  on  the  positton  and  directiMi  of  the  nantt- 
4mC  or  Mai  load  on  each  piece,  and  the  refahM  magnitBde 
of  the  loada  on  the  different  pleoes^— tJie  dimensions  of 
each  piece  singly  have  to  be  adjusted  so  as  t»  ftallfil  the  ecai- 
diUons  of  «f{^iieff  and  tfrsa^ — conditions  which  depend 
not  only  on  the  a6*0bUs  magnitude  of  the  load  on  eadi 
>leee,  and  of  the  resistaiiOH  1^  which  it  la  t-iM*r*,  bat 
alsoonthesMds^f  dirfrtttrfisaof  theload  OTeor  the  pteoib 
and  of  the  resistuicea  over  the  Joints. 

The  effect  of  the  preesurea  applied  to  a  ideee,  oona^^inc 
of  the  load  and  the  airoporting  reslstuioea^  is  te  finea  tka 
pieee  into  a  state  of  ahvia  vt  dlsflgnrement,  whldilB> 
creases  until  the  elasticity,  or  realatanoe  to  strdn,  of  the 
material  causes  It  to  exert  a  tfreM,  or  efibrt  to  zeoover  Iti 
figure,  equal  aud  oppoaite  to  the  syaton  of  applied  preaa 
ures.  The  condition  of  ^ff»m  is  that  the  attain  or  di*> 
figurement  shall  not  be  greatsr  than  ia  oonsisteat  with  tiie 
purposes  of  the  structure;  aad  the  ocmdition  of  straMa  b 
that  the  atreas  aball  be  within  the  limits  of  that  which  the 
material  can  bear  with  safety  against  breaking.  The  rati* 
in  which  the  utmost  stress  before  breaking  exeeeds  th* 
safe  workinutreas  ia  called  the  /oafor  ^  aqfWK  and  la  d^ 
termined  empirically.  It  varies  fhm  tiiree  to  twelve  Ck 
varioua  materials  kdA.  atinutuies. 

The  Steknoth  or  Matsbulb  forma  the  aaldeet  of  a 
apodal  aitiele,  to  whioh  the  reader  ia  referred. 

PABTIL  THE0B70FXACHINES. 

19.  Airta  of  a  JfodUiM-Avme  owl  JTselbmim.— The  parts 
of  a  machine  may  be  distinguished  into  two  principal  otvl^ 
iona,— the  frome,  or  fixed  parte,  and  the  sisclbeatoa,  er 
movlpg  parts.  The  ft«me  is  a  stmot6re  which  supports  the 
pieces  of  tiie  meolianisin,  and  to  a  certain  extent  detst 
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mlnfl>  ttienatare  of  their  motfams.  Thefohnftndttnns*- 
mntaf  the^leeMof  Uwftimed^uidvpoathe  aRBiige> 
BtntuHltlwiiMiUoiiaof  thABMAanlm;  tiw  dlmemlimi 
at  the  ptoOM  «f  the  ftame  nqnlnd  In  oxoor  to  give  It  it*- 
hOiW  and  itreocth  an  determined  from  the  pxeHorM  ep- 
■Ued  to  U  by  meana  of  the  mechenlBm.  *  It  appean  thete- 
me  ftUft  In  kananl  the  meohaaiam  la  to  be  doaigned  flrat 
•ad  tba  bam*  afterwards  and  that  the  dealgnlnc  of  the 
frame  to  ncnlated  by  the  prhudplee  of  ttie  itaUll^  of 
■tiuuUuea  and  ot  the  strength  and  stifltaen  of  materials,— 
can  btdng  taken  to  adapt  t£e  f^ame  to  the  moat  serere  load 
wJUdi  can  be  thrown  open  ft  at  anj'  period  of  the  aotlnt  of 
tiw  flHshanianL 

Eaah  Independent  piece  of  tits  mechaTifami  abotoastmo- 
tnre,  and  Its  dimeiuIo«B  ere  to  be  adapted,  aooordlng  to  the 
principles  of  the  strength  end  stlflhess  of  materials,  to  the 
most  serere  load  to  which  it  can  be  nldected  dnring  the 
aetion  of  ilM  machine. 

SO.  DMHim  amd  DMrim^  tiU  T&aory  af  JraeUaM.— 
Prom  what  has  been  said  in  the  last  section  it  appeals  that 
th9  department  of  the  art  of  designing  machines  which  has 
nisnuot  to  the  stabili^  of  the  frame  and  to  the  sUflhem 
and  itMngthof  tiie  fkaime  and  meehanlsm  to  a  branch  of 
the^of  eonatmeUon.  It  to  therefine  to  be  sepaiated 
frtan  tite  Aeorp  of  moektMs,  properly  speaiking,  which  haa 
lefeienoe  to  the  action  of  machlnM  considered  aa  moving, 
in  the  action  of  a  machine  the  following  three  things  take 
plaae;— 

Fir*t,  Some  nataral  souroe  of  energy  commQnieetes  mo- 
tion wd  force  to  a  piece  or  piecea  of  the  mechanism,  called 
the  mener  «tf  pemr  or  prim*  momt. 

geeoHdig,  The  motion  and  foree  are  transmitted  from  the 
prime  mover  throagh  the  treia  af  sMctaaiiai  to  tiie  wortuu 
irisM  orptaoM,  and  during  tliat  tranamlssloii  the  motion  and 
ibroe  are  modlfled  In  amount  and  direction,  so  aa  to  be  ten- 
dered suitable  tax  tiie  porpoae  to  which  they  ave  to  be 
ptled. 

nirdlf,  The  working  piece  or  pieces  by  their  motion,  or 
br  thdr  motkm  and  fi»ne  oomUned,  pKMoee  aanenseftil 
eflbot. 

Such  ere  the  phenomena  of  the  action  of  a  machine,  ar- 
ranged In  the  order  of  eausatian.  But  in  stadying  or  treat- 
ing of  the  tiMory  of  machlnea,  tiie  order  of  atn^Hetty  is  the 
best;  and  In  this  order  the  first  branch  of  tiie  snqeet  to 
the  modification  of  motion  and  force  hy  the  train  of  me- 
chanism ;  the  next  is  the  effect  or  purpose  of  the  machine ; 
and  the  last,  or  most  complex,  to  the  action  the  prime 
mover. 

ThemodiflcatioD  of  motion  and  tbe  modification  of  foree 
take  place  together,  and  ere  connected  by  certain  laws ; 
but  in  the  study  of  the  theory  of  machines,  as  well  aa  in 
that  of  pure  mechanics,  mnch  advantage  has  been  nlned 
1b  point  of  oleameaa  and  simplicity  by  first  Mmsldering 
alone  the  prineiplee  of  the  modification  of  motion,  which 
axe  founded  upon  what  to  now  known  aa  Kinematics,  and 
afterwards  considering  the  princlplea  of  the  combined 
modificatlbn  of  motion  and  foto^  which  are  founded  both 
on  geometry  and  on  the  lawaitf  ^namtoa.  Thasapantlai 
of  Idnematios  from  dynamlos  to  due  mainly  to  Uong^ 
Ampdre,  and  Willis. 

The  theory  of  machinca  In  the  present  artiela  will  be 
aenaideted  andex  the  following  four  heada : — 

I.  Pun  lExOHAHznc,  or  ApnjKDKlNSlUTlCi;  being 

tba  theory      machlnea  eraridered  dmply  as 

modifying  motion. 

n.  Apfumd  DncAMica :  being  the  theory  of  machines 
oonaidored  annodlfying  both  motion  and  force, 
m.  PDBPOUS  AMD  EFPBCIS  Or  UACHIRsa. 
IV.  Applikd  Ensbosticb  ;  being  the  theory  of  ^ime 
movers  and  sourcea  of  power. 
Crap.  I.   On  Pons  UxoaAJSiat. 
21.  Divitum  of  the  Bisect. — Proceeding  in  the  order  of 
almpllci^,  the  subject  of  Pure  Mechanism,  or  Ap^ed 
Kinematifl^  m^  bo  thoa  divided  >- 
IHmaiam  X. — ^HoUon  of  a  point. 
IHvmom  8. — Motion  of  the  sur&ce  of  a  fluid. 
iMvwioa  3. — ^Motion  of  a  rigid  solid. 
XMeMsa  4. — ^Motions  of  a  pair  of  oonnected  pieces,  or  of 

an  "  elementary  combination"  In  meehantom. 
INaMsa  6, — ^Motions  of  trains  of  piecea  iriT  mecluuiiam. 
IHvMom  6.— Motions  of  seta  of  more  than  two  connected 

piecea,  or  of  "  aggregate  combinations." 
A  ptdot  to  the  boandary  at  a  line,  which  to  the  boundary 
ot  m  anrfhce,  which  to  the  boundary  of  a  volame.  Points, 
Unas,  and  snrlheefl  have  no  Indmendent  extstenoSk  and  oon- 
■eqiuntlyithoae  divisions  of  this  chapter  which  telate  to 
tkelT  mottons  are  only  preliminary  to  the  subsequent  divto- 
Imbs,  which  relate  to  the  motiona  ttf  bodies. 


DMitom  1.  Motion  of  a  Poimi. 
82.  Att  tmd  J>M-e(Mm.— See  above,  p.  68^  {  XL 

23.  DiMfffm  FelMitir.-See  p.  687  J  26. 

24.  Foriad  r«Ioeity.— Bee  p.  687,  |  25. 

S&  Dinet  Dniatiim,  or  AcoeUratum  and  Eotardotiom.  Bea 
^ 697,  688,  ^iSIS?. 
26.  iMoral  Denaiio*  or 


■Ang¥lar  wloetty  itf  2>s- 
eioltoa— £«TOl«(toa.— ^  pp.  688,  e»9,  31-3a 

27.  Oomparathe  JfottoN.— The  compantire  motion  of  two 
pointo  to  the  relation  which  exists  between  their  motions, 
without  having  r^ard  to  their  absolute  amounts.  It 
oonslsto  of  two  elements,— the  wHoeUg  ratio,  which  to  the 
ratio  of  any  two  magnitadee  bearing  to  each  otUer  the  pro- 
portions of  therespeetiTC  veloeiUeaof  the  two  pdnta  at» 
given  instant,  and  the  diraetionalrslaCieB,  which  to  the  r^ 
latiM  boneto  each  other  by  the  respective  directions  of 
the  motions  of  the  two  points  at  the  same  given  Instant. 

It  to  obvious  that  the  motions  of  a  pair  of  points  may  be 
varied  In  any  manner,  whether  by  direct  or  oy  lateral  de- 
viation, and  yet  that  their  compilative  etoNoit  may  remain 
eonrtaitti  In  eonaeqnenoe  of  the  deTiations  taking  place  in  . 
the  same  proportions,  In  the  same  directions,  and  at  the 
same  Instants  for  botii  points. 

WlUto  has  the  merit  of  having  been  the  first  to  simplify 
considerably  the  tiieoiT  at  pnxe  meohantoni]  by  pointing 
out  that  that  branch  of  mewuwles  xelatea  wiud^  to  com- 
pwntive  motions. 

The  comparative  motion  of  two  pointo  at  a  given  instaat 
to  capable  of  being  completely  expressed  by  one  of  Sir  WU> 
Itom  Hamilton's  Qoatemloiia,— the  *'tenaDx"  erpreming 
the  velocity  ratio,  and  the ''vaiaor*'tiie  dlzecUonal  xela- 
titm. 

2a  JsselaWsw  emd  CbiapetWaa  JBKfai.— Bee  p.  68^  i| 

ao,  31. 

29.  SeetaH(fuJar  Prpjtttltm,  Sttlidion,  and  OompoMtiom.— 
^  p.  688,  {  31. 

30.  BmbiHm  and  OompetMam  pf  i}«datieN«.— Bee  p.  688, 
3  31. 

DwMonS.  Motion  of  a»  Burfaet  of  a  Fluid  Ma$a. 

31.  O^Horal  Prineipio. — A  mass  of  fioid  to  used  In  mech- 
anism to  transmit  motion  and  force  between  two  or  more 
movaUe  portiMis  (called  vWens  at  pbamn)  at  the  stdid 
envelope  or  vessel  In  which  the  fluid  to  eontalned:  and 
when  snob  transmission  to  the  sole  action,  or  the  only  ao- 
preclable  action  of  the  fluid  mass,  its  volume  to  either  ab- 
solutely constant,  by  reason  of  ito  temperature  and  pressure 
being  maintaLned  constant,  or  not  sensibly  varied. 

Let  a  represent  the  area  of  the  section  of  a  piston  made 
by  a  plane  perpendicular  to  its  direction  of  motion,  and  * 
ito  velocity,  wnich  to  to  be  considered  as  positive  when 
outward,  and  negative  when  inward.  Then  the  variation 
of  the  cable  contents  of  the  vessel  in  a  unit  of  time  by  rea- 
son of  the  motion  of  one  piston  to  va.  Tb9  eondition  that 
the  volume  of  the  fluid  mass  shall  remain  unchanged  re- 
qnlres  that  there  shall  be  more  than  one  piston,  and  that 
the  velodtiea  and  areaa  of  the  pistons  shall  be  oonneoted 
Ivt^equatiim — 

l.ea-a  (1). 

38.  Oempara»o0  Mottom  of  IW  PirtMW.--If  the^  be  but 
two  plflt<fpB,  whose  areas  are  and  a^,  and  their  velodtiea 
«i  and  Vt,  tn^  eomparative  motion  to  expressed  the 
equation — 

 «>' 

that  to  to  say,  thetr  velocities  are  opposite  as  to  inwardnesa 
and  outwardness,  and  inversely  proportional  to  their  aieac 

33.  ApMoaHono—Epdratdie  Am — j^SMwaHe  i\iwsi--gVaw- 
mUter. — In  the  hydiaallc  preas  the  vessel  consisto  of  two 
cylinders,  vis.,  the  pump-barrel  and  the  pfesa-barrel,  each 
uving  Its  ptoton,  and  of  a  passage  connecting  them  hav- 
ing a  valve  (^enlng  towaida  the  preB-barxel.  The  action 
of  the  enekiaed  water  in  transmitting  motion  takes  place 
during  the  inward  stroke  <tf  the  pump-plunger,  when  the 
above-mentioned  valve  to  open ;  and  at  that  time  tlte  preaa- 
plnnger  moves  outward  with  a  velocity  which  to  leaa  than 
the  mwavd  veloeity  of  the  pomp-plunger.  In  the  aaoM  tatlo- 
that  tiu  axea  of  the  pam»-planger  to  leas  tiian  the  ana  ef 
the  preaa-plonger.   (See  HTDBOMsOHAinoa.) 

In  the  pneumatic  power-transmitter  the  motion  of  one 
piston  is  transmitted  to  another  at  a  distance  by  means  of 
a  maas  of  air  oontalned  in  two  (flinders  and  an  Interven- 
iitg  tnl>e.  When  the  pressure  and  temperature  of  the  air 
can  be  maintained  constant,  tbto  machine  ftalflto  equation 
2,  like  the  hydraolic  press.  The  amount  and  efibot  of  the 
variations  ta  presBure  and  temperattue  nndersMie  by  the 
air  depend  on  the  principles  of  the  mechanical  action  of 
heat,  or  THKSHODTiTi.iiica  <g.t.),  and  axe  fimlKii  to  th» 
anltfeot  ef  pore  mechanism. 
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84.  MottoHt  dwMd.— In  pzofajema  iff  meofamnism,  each 
■edict  ^eoe  of  tbe  miohlne  it  loimoMd  to  be  n  itiff  ud 
■tnmsM  not  to  nndargo  any  senHble  diange  of  flgare  or 
dimenaions  by  the  foioea  amiliad  to  It,— «  flDDpoiitloD  which 
te  realized  in  practice  If  tne  maohine  ia  alnlnilly  designed. 

Thla  being  the  caae,  the  TarUnu  poHible  motimia  id  a 
rigid  aoUd  bodr  nmr  all  be  claMeJ  ander  the  following 

{ZyMoHMa  CbmpmiM  of  SkifHng  md  TKnAu. 

The  moat  oonunon  fomu  for  the  paths  of  the  points  of  a 
piece  of  meohaniam,  whoae  motion  li  simple  shifting,  are 
the  atzatgbt  line  and  the  elide. 

Shifting  In  a  stialght  line  la  Tegalated  eUher  hj  atr^ght 
flzed  gnldea,  In  contact  wl^  whlw  the  moving  piece  slidee, 
or  br  combinations  of  link-work,  called  paraUtl  nwljoaf, 
which  will  be  described  in  phn  seqnel.  Shifting  in  a 
etralght  Una  ii  nsoally  rsciproeaMiw;  that  la  to,  say,  the 
pieee,  afitt  shifting  through  a  oertam  distance^  rQtnms  to 
Its  original  poaition  by  reTaralng  its  motion. 

Ciroolar  sblAing  is  regulated  by  attaobing  two  or  more 
points  of  the  shiftiiig  piece  to  ends  <tf  eqital  and  panUel 
rotating  eranks,  or  by  oomUnatfoia  of  mieel-wanK  to  be 
aftarwardi  deaorlbed.  As  an  exam]de  of  etrcoLw  shitUng 
may  be  cdted  tiie  motion  of  the  coupling  rod,  by  which  the 
parallel  and  equal  cianka  upon  two  ox  more  axles  of  a  loeo- 
motiTe  engine  are  connected  and  made  to  rotate  siaul- 
taneoosly.  The  eoapllng  rod  renuUns  always  panUal  to 
itselt  and  a)l  its  pMuti  deeorlbe  equal  and  similar  elzelea 
relatively  to  the  name  of  the  engine,  and  move  In  iHumllel 
directions  with  equal  velocities  at  the  same  instant. 

35.  BotatUm  aimtt  a  Fiatd  AxU~L«ver,  WheO,  ead  AxU.~ 
The  And  axia  of  a  turning  body  is  a  line  fixed  relatively 
to  the  body  and  rdatively  to  the  flzed  s^koe  in  which  the 
body  tnnui.  In  meohanism'it  Is  usually  the  central  line 
•ithnrof  a  rotating  shaft  or  axle  having  Journals,  gudgeons, 
orplTOta  taming  m  flzed  bearing^  wttf  aflzeds^ndle  or 
dead  centre  round  which  a  rotating  bosh  tarns :  but  it  may 
snnetimeB  be  entirely  beyond  the  limits  of  the  turning 
body.  For  example  if  a  sliding  piece  moves  in  eironlar 
fixed  guides,  that  piece  rotates  about  an  ideal  flzed  axis 
traversing  the  centre  of  those  guides. 

Let  the  angnlar  velocity  of  the  rotation  be  denoted  by- 

«  —  ^ ,  then  the  linear  velocity  of  any  point  A  at  the  dle- 

^anoe  r  ftom  the  axis  is  m*  :  and  the  path  of  that  point  la  a 
oircle  of  the  radius  r  described  about  the  axis. 

This  is  the  principle  of  the  modification  of  motion  liy  the 
lever,  which  consiste  of  a  rigid  body  turning  about  a  fixed 
axis  called  a  fnlcmm,  and  having  two  points  at  the  same 
or  different  distances  from  that  axis,  and  in  the  same  or 
diflbrent  directions,  one  d  which  receives  motion  uid  the 
other  transmits  motion,  modified  in  diieetlon  and  velocity 
according  to  the  above  law. 

In  the  wheel  and  axle,  motion  Is  received  and  trans- 
mitted by  two  cylindrical  sar&ces  of  different  radii  de- 
scribed sDont  their  common  fixed  axis  of  taming,  their 
velocity-ratio  being  that  of  their  radii. 

36.  VOoeity  Ratio  of  Compofttmta  of  Jfofioii.— As  the  dis- 
tance between  any  two  points  In  a  rigid  body  is  invariable, 
the  projections  of  their  ve- 
locities upon  the  line  joining 
them  most  be  eqoal.  Hence 
it  follows  that,  if  A  in  fig.  4 
beapoint  inarigid  t>odyCD, 
rotating  round  ^e  fixed  axis 
F,  the  component  of  the  ve* 
loeity  of  A  in  any  direction 
AP  parallel  to  this  plane  of 
rotation  Is  equal  to  the  total 
velocity  of  the  point  m,  found 
by  letting  fall  F«i  perpen- 
dicular to  AP ;  that  Is  to  say, 
is  equal  to 

•  .F». 

Hence  also  the  ratio  of  the  components  of  the  velocities  of 
two  points  A  and  B  in  the  directions  AP  and  BW  xeveefr- 
liely,  both  In  the  plane  of  rotation,  ii  equal  to  the  mtio 
of  uie  perpendlcnlars  F»  and  Fn. 

37.  ftatanUMeoHt  Axis  of  a  CifibiderroaiKg  0%  9  CMmdtr.— 
Let  a  cylinder  9bb,  whose  axis  of  figure  u  B  and  angular 
velodty  yi  t^ll  on  a  fixed  t^Iinder  aaa,  whoae  axis  of  flgare 
is  A,  either  outside  (as  In  fig.  6),  when  the  rolling  will  be 
towards  the  same  hand  as  the  rotation,  or  inside  (as  in  fig. 
6),  when  the  rolling  will  be  towards  the  opposite  hand; 
and  at  a  |dven  instant  let  T  be  the  line  of  oontaek  of  the 
two  cylindrical  surtkces,  which  is  at  their  ctmimon  Inter- 
•eetion  with  the  plane  AB  traversing  the  two  axes  of  figure. 

The  line  T  on  the  sar&oe  ftW  has  finr  the  instant  no  vo* 


Fig.  4. 


lod^ina  direotlon  perpendicnlar  to  AB;  because  fteOts 
instant  it  tooohsi^  without  suding,  the  line  T  on  the  tut 

The  line  Ton  the  sarlhoe  M  has  also  for  the  InstaatM 


Fig.  5. 


Fig.  A. 


velocity  In  the  plane  AB ;  for  It  has  Just  ceased  to  mni 
towards  the  fixed  surface  aaa,  and  is  Jnstalmnt  to  begin  tl 
move  away  fh>m  that  snrfisoe. 

The  line  of  contact  T,  tbeiefore,  on  the  surihoe  of  ths 
cylinder  &M,  Is  /or  Os  itutemt  at  rest,  and  is  the  "instss- 
taneous  axis "  about  which  the  cylinder  Uft  tarns,  fa^etiur 
with  any  body  rigidly  attached  to  that  cylinder. 

To  find,  then,  the  direction  and  velod^  at  Uie  gives  is- 
stsnt  of  any  point  P,  either  in  or  rigidly  attached  to  Am 
rolling  crlinder  T,  draw  the  plane  FT;  t^  direction  of 
motion  of  P  will  be  perpendieolar  to  that  plane,  and  tewaids 
the  right  or  left  hand  aocording  to  the  direetlon  of  flw  i» 
tatloQ  of  bib  i  and  the  velocity  of  P  will  be 

ft--y.PT  •..(»), 

PT  denotihgtheperpendlcular  distance  of  Pfkwo  T.  The 

Cth  of  Pis  the  curve  of  the  kind  called  qnlredMds.  ZfPii 
the  drcumf^renoe  of  bbb  that  path  becomes  an  ^u^ieUL 
The  velocity  ot  4ny  point  in  the  axis  (tf  flgun  B  Is 

••-T.TB  (4); 

and  the  path  of  such  a  point  Is  a  circle  described  about  A 
with  the  radius  AB,  being  for  ontside^ling  the  sum,  and 
for  inside  rolling  ^  dlfliemneew  of  the  radii  of  the  ctylliucia 
I<et  m  denote  the  angular  velod^  with  lAiidi  the  fiw 
of  sMsABtotates  about  the  fixed  nxia  A.  ThanttlieTi- 
dent  that 

AB  (0. 

tb 

and  eonsequently  that  <*~y  •        i.  (I)* 

For  Internal  rolling,  as  in  fig.  6,  AB  Is  to  be  faeated  asMg- 
ativ&  which  iHll  ^ve  a  negative  value  to  «,  Indieatlag 
that  in  this  case  the  rotation  of  AB  round  A  is  ooatrary  to 
that  of  the  cylinder  bbb. 

Tii%  angular  velocity  cf  the  rolling  cylinder,  rriahwjy  li 
OUpIaiM^^asst  AB,  Is  obviously  given  by  the  eqnatioB— 


whenoe 


TA  ] 


(7); 


care  being  taken  to  attend  to  the  sign  of  «,  so  tibat  lAss 
tlwt  is  negative  the  arithmetical  values  at  j  and  m  an  tabs 
added  in  order  to  give  that  of 

The  whole  of  the  foregoing  reasonings  are  M»plicable,Bot 
merely  when  ooa  and  bbb  are  actual  cyllndus,  but  sIn 
when  they  are  the  osculating  t^liaders  of  a  nair  of  c!jliB- 
droidal  Bor&oes  of  varying  curvature,  A  and  B  lisiiigths 
axes  of  curvature  oi  the  piirtB  of  those  saiftees  whidi  an 
in  contact  for  the  instant  under  ooiisidentlon. 

88.  OmpoflMoa  and  B^utio*  ^  BtMlmm  tOMi  PmM 
wl«M.— See  above,  p.  08^  {  73. 

39.  AstsataasDS*  Axis  tj  m  Omm  rotHmg  m  a  Cbas.— Let 


^ — A-J  I 

i_  /*  7 

c 

Fig.  7. 

Oos  (fig.  7)  be  a  fixed  cone,  OA  its  azbL  OU  a  eone  vHOh 
on  It,  OB  tiie  axis  of  the  rolling  oone,.OT  the  line  of  esn> 
tact  of  the  two  oonea  at  the  Instant  under  eonaidetatioa. 
By  reasoning  similar  to  that  of  sect  37,  it  meazs  thai 
OT  is  the  ioatantaneoas  axis  of  rotation  of  the  rolling  c 
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IM  r  denote  th«  total  ftngnlu  Yelodt?  of  the  rotetion 
«r  tiie  oone  B  eboat'  the  Intteatuifloas  txia,  p  ita  eugaler 
Tdedtr  about  the  axis  OB  rwtotwn^  to  tiie  ^ane  AOB,  and 
■  the  angular  Teloeity  with  whidi  tha  plane  AOB  tanu 
Nond  the  axis  OA.  It  Is  repaired  to  find  the  ratloe  of  thoM 
aagglar  velocities. 

Malioa.— In  OT  take  any  point  E,  from  whleh  draw  EG 
nuallel  to  OA,  mi  ED  pandlel  to  OB,  so  .mi  to  oonitmet 
fha  puallelograa  OCED.  Thm 

OD:OC:OB|  -  (gj 

Or  beeaoiB  of  the  pnportioaall^  of  the  stdss  of  triangUs 
to  the  dnea  of  the  oppodte  angles, 

■in^rOB :  sln^TOA  :  sin^OB  j  ^  .  (g,  a)  ; 

that  to  to  siv'i  ^«  angolar  Teloei^  abont  eaoh  axis  Is  pto- 

pmtiaiial  to  the  dna  w  tbe  an^  between  the  other  two. 

/taswMtnriisn.— From  0  draw  CF  perpendieiilar  to  OA, 

and  00  patpeiMUenlar  to  OE. 

'  »  ECO 

H»en  CF-2X  — — i 

>        „    area  ECO 
andCG-2X— og— ; 

.•.OG:CF::CE-OD:OE. 
Let  9a  denote  the  linear  Telocity  of  the  point  C.  Than 
iib-«.CF-v.CO 
.■.v:«::CF:CO:fOE:OD; 
which  to  one  part  of  the  solatloo  above  stated.   From  E 
draw  £H  perpendlcolu  to  OB,  and  EE  to  OA.  Then  it 
«an  be  ■hoWB  as  before  that 

EK:EH::OC:OD. 
Let  «.  be  the  linear velodty  of  the  point  Ejbadte  a« 
flm^famtAOB.  Then 

— «.EK. 

K«w,  as  the  line  of  eontaet  OT  to  finr  the  Initwit  at  rest  on 
the  rolling  cone  u  weill  as  on  the  flxed  eone,  the  linear 
Telod^  of  the  point  E  fixed  to  the  plane  AOB  relatively 
to  the  rolling  cone  to  the  same  with  ita  velocity  relatively 
to  the  fixed  eone.  That  to  to  si^, 

fi.ESi-v,  -a.EK; 
tiierefine'  «:^;:EH:EK::0DiO0, 
which  to  the  remainder  of  the  solatfon. 

The  path  of  a  point  P  in  or  attached  to  the  rolling  oone 
to  a  spherical  epitrochoid  traced  on  the  snr&oe  of  a  sphere 
of  the  ntdins  OP.  From  P  draw  PQ  peipendiealar  to  the 
Instantaneons  axis.  Then  the  motion  or  P  to  perpendioD- 
lar  to  the  plane  OFQ,  and  its  velocity  to 

»p-y.PQ  (9). 

The  whole  of  the  foregoing  reasonings  are  applicable, 
not  merely  when  A  and  B  are  aotoal  r^nlar  aones,  but 
■too  when  tiiey  are  the  osculating  x^tttor  oones  of  a  pair 
of  trregolar  conical  sorlhoes,  having  a  oommosi  apex  at  O. 

40.  unuMtltoa  of  SotaKoM  abotU  Zto*  .^asi  mtdimg  i»  • 
AmK.— Bee  p.  696^  1 76. 

41.  ffcmw  lite  or  HtSeat  JfoMoa.— Since  (see  pp.  097,  696, 
|{  71, 79)  any  displacemsnt  in  a  plane  can  be  represented  in 
general  by  a  rotation,  It  foUoin  that  the  only  combination 
ef  tianstotion  and  rotation,  in  which  a  complex  movement 
which  to  not  a  mere  rotation  to  produced,  occars  when 
there  to  a  traaslaUon  pwpmfdieular  to  thepbiae  and  paralUt 
to  the  cueit  of  rotation. 

Soeh  a  complex  motion  to  called  »erem-lHo  or  MeUeaH  mo- 
ti9n ;  for  each  point  in  the  body  describes  a  Mix  or  terem 
Kound  the  axu  of  rotation,  fixed  or  instantaneons  as  the 
caae  m^  be.  To  caose  a  body  to  move 
ia  thto  manner  it  toasnally  made  <MF  a 
bftlkal  or  screw-like  flgnre,  and  moves 
Inagaide of  aoorreeponaing figure.  Hel- 
ical motion  and  screws  adapted  to  it  are 
•aid  to  be  right-  or  left-banded  aooordiog 
to  the  appearance  presented  by  the  rota- 
tion to  an  observer  looking  towards  the 
direction  of  the  translation.  Thns  the 
■erew  O  in  flg.  8  to  right-handed. 

Tba  tcanshttioQ  of  a  body  in  helical  Fig.  8. 
motion  to  called  tU  advanee.  Let  de- 
note the  veloei^  of  advance  at  a  given  instaat,  which  of 
coarse  is  common  to  all  the  particles  of  the  body ;  m  the 
ansaluveloeilT  of  the  rotation  at  the  same  instant; 
9v>*nBa8  nea:^,  the  eirmuaftrenee  ot  a  dxela  of  iho 
mUm  ui^.  liwn 

(10) 


p-VmT- 


(U) 


■  tlwtlBWof  OMtomatthexate*;  and 


to  the  pilch  or  advantx  per  turn, — a  length  which  expr 
the  eomparoMee  moHem  of  the  tmuslation  and  the  rotation. 

The  pitch  of  a  screw  to  the^istuue^measoxed.  parallel  ta 
Its  axis,  between  two  snceesslve  tnms  of  the  same  tfcrssJ 
or  helical  projection. 

Let  r  denote  the  peipendiealar  dtotanoe  of  a  point  In  ■ 
body  moving  helically  from  the  axis.  Then 

*-«•.   .(M) 

to  the  component  of  the  veloetty  of  that  pidiit  in  a  plans 
peipewdtoalar  to  the  axis,  and  its  total  velootty  to 

•  -|/{V+V>  (U). 

Thexatloof  thetwseomponentaof  that  velocity  to 

S-^-*"'  <w)j 

where  «  denotes  the  angle  made  by  the  heUcal  path  at  ths 
point  with  a  plane  perpendionlar  to  the  axis. 

42.  njbtdthe  Motion  of  a  Bigid  Body  from  ih»  MotioM  ^ 
Tkrtm  ftoMf  4»  it.— Bee  p.  697,  g  71,  and  p.  699,  }  7S. 

Dmiion  4.  Elementary  Ombinatioiu  im  Meeiamtm. 

43.  D^hiiionM. — ^An  tlemeniary  oomMnaMoa  in  mechanism 
consists  of  two  pleoes  whose  kinds  of  motion  are  determined 
by  tiieir  connection  with  the  flwne,  and  their  comparative 
motion  by  their  connection  with  eaich  other, — that  oonnee- 
tbm  being  efltotad  either  by  direct  ocmtaet  of  the  plooes,  w 
by  a  connecting  piece,  which  to  not  oonnected  with  the 
Atame,  and  whoee  motion  depends  entirely  on  the  motions 
of  the  pleoes  which  It  connects. 

The  piece  whoee  motion  Is  tiie  oanse  to  called  the  driver  ; 
thepieee  whoee  motion  to  the  effect,  the  foBower. 

The  oonnection  of  each  of  those  two  pieces  with  the 
fiame  to  In  general  such  as  to  determine  the  path  of  every 
point  in  It.  In  the  iDvestigation,  thesefore,  of  the  eompar- 
ative  motion  of  the  driver  and  follower,  In  an  elementair 
combination,  it  is  nnnecessaiy  to  ctmslder  relations  of 
angolar  direction,  which  are  uready  flxed  by  the  connec- 
tion of  each  piece  with  the  frame;  so  that  the  inquiry 
to  confined  to  the  determination  of  the  velocity  ratio, 
and  of  the  directional  relation,  so  fikr  only  as  it  expresses 
the  connection  between  fonoard  and  backward  movements 
of  the  driver  and  follower.  When  a'continnons  motion  of 
the  driver  produces  a  continnoDB  motion  of  the  follown, 
forward  or  backward,  and  a  reciprocating  motion  a  motion 
reciprocating  at  the  same  instant,  the  directional  relation 
to  aud  to  be  ooneteaa.  When  a  oontinnooB  motion  produces 
a  reciprocating  motion,  or  viee  verea,  or  when  a  reciprocat- 
ing motion  produces  a  motion  not  retdprocating  at  the 
same  instant,  the  directional  relation  to  said  to  be  vorioUo. 

The  I«M  of  action  or  of  amneeUen  of  the  driver  and  fol- 
lower to  a  luie  travening  a  pair  of  points  In  the  driver  and 
follower  req>eetively,  which  are  so  connected  that  the 
component  of  their  velocity  retotively  to  each  other, 
reaolved  along  the  line  of  connection,  to  nnU.  There  may 
be  seveial  or  an  indefinite  number  of  lines  of  conneoti<m, 
or  there  may  be  bnt  one ;  and  a  line  of  connection  may 
connect  either  the  same  pair  of  points  or  a  saooessiou  of 
different  pairs. 

44.  Oensral  PrineipU. — From  the  definition  of  a  line  of 
oonnection  it  follows  that  tt«  eosmmeMtt  nf  the  vdocMst  of 
a  pair  of  connected  poini*  along  nstr  Une  of  cmmeeiim  are 
fquaU  And  from  this,  and  from  the  property  of  a  rigid 
body,  already  stated  In  g  36,  it  follows  that  the  eempeeteKt* 
liong  a  tme  of  coiuMoMoa  ofaUihe  pwnte  trowreed  by  thai  line, 
jlheaer  in  the  driver  or  in  the  follower,  are  equal;  and  consa* 
luentiy,  that  the  vdocitiot  ef  any  pair  of  pomte  tratened  by  m 
vine  of  oonnection  are  to  eae*  otiier  ittoendy  at  the  eoobm,  er 
diredly  at  the  teeamte,  of  the  mffiee  made  IfF  ths  patke  ef  Imss 
peieUt  with  the  line  of  eoniieefteH. 

The  general  principle  stated  above  in  dlfibrent  terns 
serves  to  solve  every  prob- 
iVi        lem  in  which — Uie  mode 
of  oonnection  of  a  pair  of 
a,  ^      /ivm        pieces  being  given— It  to 

^    ^^y*        required  to  find  their  oom^ 
parative  motion  at  a  given 
"  instant,  or  vice  voraa. 

45.  Application  to  a  Pair 
gumng  Pieeee.—ln  fig. 
.  let  PiPt  he  the  line  of 
n  oonnection  of  a  pair  of 
Pig.  9.  pieces,  each  of  which  has 

a  motion  of  translation  or 
shifting.  Throngh  any  point  Tin  that  line  draw  TVt,TV|, 
zeapeeUvely  parallel  to  the  rimoltaneons  direction  of  mo- 
tion of  tho'ioeces;  throngfa  any  other  noint  A  In  the  Une 
of  eonneetion  draw  a  plane.  peip«idleaiar  to  that  Une  cat- 
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ting  TVi,  TVjin  Vi/V, ;  then,  velpclty  of  pi**  1 :  velocity 
of  pteMSitTYi:  TVt>  Also  TA  t^raontB  tiie  eqiul 
oomponsnti  of  tu  vdodtiM  of  Hw  pieoM  panllel  to  u«ir 
lino  nS  emuieetion,  and  the  line  Vi  Yb  r^raeDti  their 
TelodW  relktivdy  to  each  other. 

46.  Apptkation  to  a  Pair  of  TSmmn  iHwei.— Let  «i,  «i  be 
tite  engpW  Telodties  of  a  pair  of  taming  piooes ;  *i,  *i 
the  VDglea  which  their  line  of  connection  makei  with 
thdr  respective  planea  of  rotation ;  r^,  the  eommon  per- 
pendienlan  let  nil  from  the  line  at  connection  upon  the 
xeBpective  axes  of  rotation  of  the  pieces.  Then  the  equal 
oomponeuta,  along  the  line  of  connection,  of  the  veloGities 
of  tM  polnti  where  those  perpendlenlars  meet  Miat  H  wiara— 

«ir)  cos  It  —  i 
eonsaqnentlT,  the  oompaxatiTe  motioB  of  the  pieces  is 
givwi  07  th»  eqaation 

5i_ri5«L^  (15). 

47.  AppUaaUtm  to  a  SttftiHQ  Pieea  and  d  T^ing  Fieeo.— 
Let  a  shiftbiK  piece  be  connected  with  a  tnming  piece,  and 
at  a  given  instant  let  «i  be  the  angular  Tolocity  of  the 
tnming  piece,  the  common  perpendicolar  of  its  axis  of 
rotation  and  tha  line  of  connection,  the  angle  made  by 
the  line  of  connection  with  the  plane  of  rotation,  «,  the 
angle  made  by  the  line  of  connection  with  the  direction  of 
motion  <tf  the  shifting  piece,  «t  the  linear  velocity  of  that 
plaoB  ^Rion 

«(triC0««t-«aO0S*a  (W); 

which  eqoation  expWMS  the  compazatlro  motion  of  the 
two  pieces. 

48.  CIa»»ifieatum  of  Somoniary  Oombimationtiin  JfeeAanjaM. 
—The  Htst  systematic  classiflcation  of  elementary  combi- 
nations in  mechanism  was  that  founded  by  Uonge,  and 
fblly  devel(^>ed  by  iMt  and  B^tanooort,  which  has  been 
generally  zeceiVed,  and  has  been  adopted  in  most  treatbes 
on  Hiplied  mechanics.  But  that  classiflcation  is  founded 
on  the  absolute  instead  of  the  comparative  motions  of  the 
pieoea,  and  la,  finr  that  reason,  deflBOtlTe,  as  WilUs  haa  point- 
ed out  in  Ua  admirable  treatise  Oa  tte  Ateei^  JTwJk- 
onMin. 

Willis's  classification  is  founded,  In  the  fliat  place,  on 
comparative  motion,  as  expressed  by  veloci^  ratio  and 
directional  relation,  and  in  the  second  pla<%,  on  the  mode 
of  connection  of  the  driver  and  follower.  He  divides  the 
dementary  combinations  In  mechaniBm  Into  three  classes, 
ni  whloh  the ehanteteia are ai follows: — 

Obws  A:  DlxeeUonal  relation  oenatant;  veloeitj  ratio 
constant. 

Gaas  B:  Directional  relation  enutant;  Teloci^  ratio 
varying. 

CSass  C:  Directional  relation  changing  periodically; 
velocity  ratio  constant  or  varying. 

Each  of  those  classes  is  subdivided  by  Willis  into  fire 
dlTistoniv  ot  which  the  characters  are  aa  ftOsm  — 

Division  A:  Omnection  by  rolling  contact. 
"      B!  sliding  contact. 

**     0:       "  wtawring  connectoai. 

"     D:       «        "  link^woA. 
"     £:       "        **  rednplieation. 

In  the  present  article  the  principle  of  Willis's  claarffljBr 
tion  la  ftulowed ;  but  the  anmngement  Is  modified  by  tak- 
ing the  mode  of  coaaMMm  aa  the  basis  of  the  primary  daa- 
siflcation,  and  by  removing  the  subject  of  connection 
reduplication  to  the  section  of  aggregate  combinirtiiNaa. 
This  modified  arrangement  is  adored  as  being  better 
raited  than  the  origuial  arrangemoit  to  the  Ilmiti  of  an 
article  in  an  anqrch^Media;  bnt  it  Is  not  dispnted  tiiat  the 
original  anangemont  may  be  the  best  ibr.a  aepatato 
treatise. 

49.  BoOmg  Omtaet-^Smoofk  WheOs  and  Sadtt.—lu  order 
that  two  pieces  may  move  in  roUijtg  eentaet,  It  is  111 11  iiiiisi  j 
that  each  pair  of  pointB  in  the  two  pieces  whlob  touch  each 
other  should  at  the  instant  of  contact  be  moving  In  the 
same  direction  with  the  same  velodty.  In  the  case  of  two 
tk^flmg  pieces  this  would  involve  equal  and  panOlel  velooi- 
tiea  fin-  all  the  points  of  each  pleoe,  so  that  there  could  be 
no  rolling,  and,  in  fkct,  the  two  ideoes  would  move  like 
one;  hence,  In  th^ease  of  rolling  eontaet,  eltber  one  or 
both  of  the  pieces  mtut  rotate. 

The  direction  of  motion  of  a  point  fn  a  turning  ]deee 
being  perpendicular  to  a  pl«ie  passtnr  throu^  Its  at't,  Vzt 
oondition  that  each  pair  at  mdnts  In  contact  with  each 
other  must  move  in  tm  same  direetioa  leada  to  tiie  follow* 
ing  consequences : 

I.  That,  when  both  pieces  rotate,  their  axes,  and  all  their 
points  of  oontact,  lie  in  the  same  plane.  , 

n.  TlMt,  when  one  pteoerotatea  and  the  other  lUfli,  the 


axis  of  the  lOlBting  piece,  and  all  the  points  of  contact,  II* 
in  a  plane  perpeadloular  to  the  direction  of  motion  of  tho 
shifting  piece. 

The  condition  that  the  velocity  of  each  of  pcdnta 
of  oontact  must  be  equal  leads  to  tiie  following  oonaa* 
quences : — 

IIL  That  the  angular  velodtiea  of  a  p^  of  turalag 

Slecee  in  rolling  contact  most  be  Inversely  aa  the  parpen- 
icolar  distanoea  of  any  Rsir  of  polnta  of  eontaet  fnnn  tho 
terfbeetive  axes. 

Iv;  That  the  linear  velocity  of  a  shifting  piece  in  roll- 
ing contact  with  a  turning  piooe  Is  equal  to  tiw  prodoek 
of  the  angular  Telocity  of  the  .turning  piece  the  per- 
pendicular distance  from  its  aids  to  a  pair  at  points  ci 
contact  • 

The  Une  of  contact  Is  that  line  In  which  the  polnbi  of  con- 
tact are  all  situated.  Bespectlng  this  line,  the  above  prln- 
dplee  ni.  and  IV.  lead  to  the  following  conclusions : — 

V.  That  for  a  pair  of  turning  pieces  with  parallel  axe^ 
and  for  a  turning  piece  and  a  Bnlfting  piece,  the  line  u 
contact  is  straight,  and  parallel  to  the  axes  or  uls ;  and 
henoe  that  the  rolling  sur&ces  are  either  plane  or  cylin* 
drlcal  (the  term  "eytindrlcy"  including  all  surfaces  gen- 
erated^ the  motion  of  a  stral^t  line  parallel  to  Itaelft. 

VT.  That  for  a  pair  of  tnming  pieces  with  intersecting 
axes  the  line  at  contact  is  also  stialght,  and  traveraea  ihe 
point  of  intersection  of  the  axes;  and  hence  that  the  roll* 
ing  surfaces  are  conical,  with  a  cmnmon  u>ex  (tha  term 
"  conical "  including  all  snrfhoes  generated  by  the  motion 
of  a  straight  line  which  traverses  a  fixed  point). 

Turning  pieces  In  rolling  contact  are  called  •woett  or 
tootJiien  wMmU.   Shifting  pieces  in  rolling  contact  with 
tnming  pieces  maij  be  called  tmootk  or  toolileu  rvfts.  - 
VII.  In  a  pair  of  piecea  in  rolling  contact  every  straight 
line  traversing  the  llae  of  contact  is  a  line  of  connection. 

GO.  OglindriMl  IFhMto  and  Smooth  BaeU.— In  designing 
oylindiical  wheels  and  smooth  racks,  and  determining  their 
comparative  motion.  It  is  sofflelent  to  consider  a  seBaon  of 
the  p^  of  pieoes  made  by  a  piano  perpendlenlar  to  tlw 
axis  or  axes. 

The  points  where  axes  intersect  the  plane  of  section  at« 
called  centret ;  the  point  where  the  line  of  contact  Inter, 
sects  it,  tlie  point  of  contact,  or  jpUck-pmnt;  and  tho  wheels 
are  described  as  eirentar,  Oipttcal,  etc.,  according  to  tho 
forms  of  their  sections  made  by  that  plane. 

When  tiie  point  of  contact  of  two  wheels  lies  between 
their  centres,  they  artf  said  to  be  in  outMc  go»img;  whan 
beyond  their  oentni^  In  Mdo  gtaring,  lieeaase  tlie  ndling 
Burfitoe  of  the  larger  vheel  must  in  uus  esse  be  turned  in- 
ward or  towards  its  centre. 

From  Principle  III.  of  sect.  49  it  appears  that  the  an- 
gular velocity  ratio  of  a  pair  of  wheels  is  the  Invuse  rBti<» 
of  the  distances  of  the  point  of  em- 
tact  from  the  centres  respectively. 

For  outside  gearing  that  ratio  la 
nogative,  because  the  wheels  turn  con- 
trary ways;  for  Inside  gearing  it  is 
pooiHve,  because  tb^  turn  the  aamB 
way. 

If  the  velocity  ratio  is  to  be  con- 
stant, as  In  Willis's  Class  A,  the  wheels 
must  be  circular ;  and  this  is  the  most 
eonunon  form  for  wheels. 

If  the  veloel^  ratio  Is  to  be  varlabln 
as  in  Willis's  ClasB  B,  the  ftgurea  cT 
the  wheels  are  a  pair  of  roIHng  emm, 
subieet  to  the  conditiui  that  thedte- 
tanee  between  their  priet  (which  an 
the  centres  of  rotation)  shall  be  eos- 
Btant. 

The  following  Is  the  geometrical 
lation  which  must  exlrt  between  sodi 
a  pair  of  curves.   See  fig.  10. 

Let  C],  Cs  be  the  poles  of  a  pair  of  rolling  enrvea;  Ti, 
T,  any  pair  of  points  of  oontact;  V^,  U*  any  other  pair  dr 
points  of  contact.  Then,  for  every  poauble  pair  of  points 
of  contact,  the  two  following  equations  most  be  slmult*< 
neonaly  ftilfilled : — 
Sum  of  radii,  CiIJ,  +  C.n.  -  C^T.  +  C,Ta  -  constant ; 

aro,r,t;-TiU,  (ITJ. 

A  condition  equivalent  to  tiio  above,  aitd  noceMudlyooa- 
neeted  with  It,  Is,  that  at  each  pair  of  points  of  eontaet  tho 
Ineliaations  of  the  curves  to  their  radli*vectores  shall  b* 
bqual  and  contrary;  or,  denoting  l^ri,  t^  ladii-vco- 
torea  at  any  given  pair  of  praits  of  entaot  and  «  tto 
length  of  the  oqn^  arcs  messnred  from  a  csrtam  flzed  pair 
of  polnta  of  oontact— 

...  .  (M); 


Fig.  10. 
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-vhkli  !■  flw  dUhMntU  cqoatioa  of  »  pair  of  laUlng  oarrw 
wliMB  polM  u«  M  »  ooHtMk  dbtuMe  Kpvt 

For  niU  det^  M  to  rollins  curve*,  ne  Willis's  work, 
alnadj  meDtioned,  ud  Clerk  UaxweU's  p»per  on  Boiling 

1S4S. 

A  nek,  to  wtnfc  with  m  drooUr  wheel,  nnst  be  ttnaght 
To  wco'k  with  ft  wheel  of  laj  other  figure,  its  section  most 
be  a  rolling  carve,  soliJeA  to  the  oonditiou  that  the  per- 
pendiealar  distance  ftvm  the  pole  or  centre  of  the  wheel  to 
Asfer^ght lineiNKftllrt  to  the  dixeotlon  of  the  motion  of 
do  mSk  shall  be  erastant.  Let  rs  be  the  ndlos-Taetor  of 
a  point  of  contact  on  the  wheel,  s.  the  ordinate  from  the 
stnight  line  before  mentioned  to  tne  eone^ondlng  point 
efeontaetontheiaok.  Then 


d$ 


da 


(19) 


k  the  dlflbrential  e^natlon  of  the  pair  of  rolling  carves. 

To  iUttstiate  this  sal^eet.  It  iom  be  mentioned  that  an 
elUpoe  rotating  about  one  fiiwai  rolls  eompletely  ronnd  in 
outside  gearing  with  an  eqoal  and  simuar  ellipse  also 
rotating  sboot  one  focus,  tne  distance  between  the  axes 
«f  lotation  being  OQwl  to  the  m%|or  axis  of  the  ellipses, 

and  the  Telodty  ratio  Taryiag  fiiom  to 

i'T^^^^^'  byperbola  rotating  shoot  Its  Airther 
foens Tolls  in  Inside  gearing,  thnrai^  a  ligiited  arc,  with  an 
equal  ud  similar  hyperfooU  rotating  about  its  nearer  foeos, 
the  distance  between  the  axes  of  rotation  being  eqoal  to 
the  axis  of  th^j^perbola^  and  the  velocity  ratio  varTing 

wwtrid^ ^  and  nnUy;  and  a  parabola  rotat- 
ing about  its  foeos  rolls  with  an  eqnsl  and  limiUr  par- 
abola, shUUng  parallel  to  ita  directrix. 

M.  CbMoal  «r  BepA  wad  Diik  If  Jl«eb.— From  Principles 
m.  and  VI.  oS  sect.  40  it  appears  that  the  angular  velocitleo 
of  a  p^  of  wheels  whose  axes  meet  In  a  point  are  to  each 
other  inveraely  as  the  sines  of  the  angles  which  the  axes 
4^  the  wheels  make  with  the  line  of  contact.  Hence  fol- 
lows the  following  oonstmction  (figs.  11  and  12) : — Let  O  be 
the  apex  or  point  of  meeting  of  the  two  axes  OG,,  QC*. 
The  angular  Telocity  ratio  being  given,  it  is  required,  to 
find  the  line  of  contact.  On  OCi,  OC,  take  lengths  OAi, 
OAfl.Teivectively  proportional  to  the  angular  velocities  of 
the  pieces  on  whose  axes  they  axe  taken.  Complete  the 
BfexallelognuiL  OAi  EA.;  the  diagonal  OST  will  be  tiie 
line  of  contact  required. 

When  the  velbdty  ratio  ia  Taztable,  the  line  of  oontaet 
will  shift  Its  position  in  the  ^ane  CxOGg,  and  the  wheels 
will  be  eones,  with  eccen- 
tric or  Irregular  bases.  In 
«Tarjr  ease  which  occurs  In 
practice,  however,  the  ve- 
locity rsiio  Is  constant ;  the' 
line  of  contact  is  constant  in 
poaitioa,  Md  the  rolling 
•orfiteea  of  the  wheels  are 
rwolar  drenlar  cones 
'  (when  they  are  called  frmi 
«A«eta);  or  one  <^  a  pair  of 
wlwels  may  have  a  flat  disk 
fn  its  rolling  sarflioe,  as 
in  flg.  IS,  in  which  case  it  is 
adiMWMcL.  The  rolling  Bur- 
&oea  of  aetnal  wheels  oon- 
aM  of  fhista  or  aones  of  the 
«ompleto  eonesor  disks,  as  shown  by  W,,W.  in  dgs.  11  and  12. 

GB:  OiSmg  Cbatod  (Istsral).*  fflsw-Jasat  intsb:  — An 
fcyporbaHold  of  revoiation  is  a  inrihce  resembling  a  dieaf 


Fig.  11. 


Fig,  13. 

or  ft  dioe-box,  genetated  by  the  rotation  of  a  straight  line 
round  an  axis  from  which  it  is  at  a  constant  distance  and 
to  which  it  is  inclined  at  a  constant  angle.  If  two  such 
hyperbololds,  equal  or  nnoqual,  be  placed  in  the  closest 
pomlble  contact,  as  in  flg.  13,  they  will  touch  each  other 
along  one  of  the  generating  straight  linen  of  each,  wlilch 


ng.13. 


will  form  their  line  of  oontaet,  and  will  be  Inellnad  to  tlie 
axes  AO,  BH  in  <woBite  dlreeUons.  The  axe^  will  not  be 
parallel,  nor  wUl  they  iateneot  each  other. 

The  motion  of  two  such 
hyperbololds,  turning  la 
contact  with  each  other, 
has  hitherto  been  dassed 
amongst  cases  of  rolling 
contact ;  but  that  clsssifioa* 
tlon  is  not  strictly  correct, 
for,aIthough  the  comnment 
velocities  of  a  pair  of  poiuti 
of  contact  in  a  direction  at 
right  angles  to  the  ^e  of 
contact  are  equal,  stUL  as 
the  axes  are  adther  panlld  to  each  other  nor  to  the  Jlna 
of  oontaet,  the  velodties  ef  a  pair  of  points  of  contaet 
have  oomponents  along  the  line  of  contact  which  are  un- 
equal, and  their  difibrenoe  constitutes  a  lattral  tUding. 

The  direotlons  and  positions  of  tiie  axes  be' 
and  the  required  angular  velocity  ratio,  the  following  oon- 
Btmotlon  servek  to  determine  the  line  of  oontaet,  by  wheae 
rotation  round  the  two  axes  respectively  the  hyperbololds 
are  generated : — 
In  flg.  14,  let  BtCt,  BtC,  be  the  two  axes;  BiB,  thdr 
eommon  petpendlealar. 
Throng  ai^  point  O  In 
this  common  perpendicular 
draw  OAj  paralld  to  6,0^ 
and  OA.  paralld  to  8,0, ; 
make  those  lines  propor- 
tional to  the  MgHlar  velo- 
dties  about  the  axes  to 
which  they  are  respectively 
paralld ;  complete  the  par- 
allelogram OA^EA,,  and 
draw  the  diagonal  OB; 
divide  BiB,  in  D  into  two 
parts,  fawrwb  proportional 
to  the  angular  velocities 
about  the  axes  which  they 
respectively  adjoinr 
through  D  panOld  to  OE 
dmwDT.  This  vlU  be  the 
line  of  contact. 


Fig.  14. 


A  pair  of  thin  ftusta  of  a  pair  of  hyperlM>Iolds  are  used  In 
practice  to  communicate  motion  between  a  pair  of  axes  nei- 
ther paralld  nor  InteiBecting,  and  are  called  tketthbtwH  wibeab^ 

In  akew-bevd  wheels  the  properties  of  a  line  of  conneo- 
tion  are  not  possessed  by  every  line  traversing  the  line  of 
contact,  bat  only  by  every  line  tiavming  the  line  of  oon- 
taet at  right  angles. 

If  the  ^odty  ratio  to  be  oommanicated  were  variable  the 
point  D  would  dter  ttspodtion,  and  the  line  DT  its  dire^ 
tion,  at  difibrent  periods  of  the  motion,  and  the  wheels 
would  be  hyperbotoids  of  an  eccentric  or  irregular  croes- 
section ;  but  forms  of  this  kind  are  not  used  in  pnctice. 

53.  mdin9  Contaet  (weidar) :  Qnmti  Whea».-AM  the 
adhesion  or  irictlon  between  a  pair  of  smooth  wheels  is 
seldom  sufficient  to  prevent  thdr  diluting  on  each  other, 
contrivances  are  used  to  iocresae  their  mutual  hold.  One 
of  those  consistB  in  forming  the  rim  of  each  wheel  into  a 
series  of  alternate  ridges  and  grooves  parallel  to  the  plane 
of  rotation ;  it  is  applicable  to  cylindricd  and  bevel  wheels, 
but  not  to  skew-bevd  wheels.  The  companttlve  motion 
of  a  pdr  of  wheels  so  ridged  and  grooved  Is  the  same  with 
that  of  a  pair  of  smooth  wheels  in  rolling  contact,  whose 
cylindricd  or  conical  surfoces  lie  midway  between  the 
tops  of  the  ridgea  and  iMttoma  of  the  grooves,  and  those 
ideal  smooth  surCues  are  called  the  piteh-^rfaeea  of  the 
wheeU. 

The  relative  motion  of  the  fhoes  of  contact  of  the  ridges 
and  grooves  is  a  rotatory  tUeUmg  or  grinding  motion,  about 
the  line  of  oontaet  the  pltdi-rarfuea  as  an  instantaneoai 
axis. 

Grooved  wheels  have  hitherto  been  but  little  used. 

64.  BlidinfrContaetldirtet):  TtMefWh«^tkeirlTumiw 
and  Pitch. — The  ordinary  method  of  oonneeting  a  pair  of 
wheels,  or  a  wheel  and  a  rack,  and  the  only  method  which 
insures  the  exact  maintenance  of  a  given  numericd  velo- 
city ratio,  Is  by  means  of  a  series  of  dtonate  ridges  and 
hoUovra  parallel  or  neariy  pardld  to  the  succesdve  lines 
of  contact  of  the  Ideal  smooth  wheels  whose  velocity  ratio 
would  be  the  same  vrith  that  of  the  toothed  wheels.  The 
ridges  are  called  teelk;  the  hollows,  tpaen.  The  teeth  <^ 
the  driver  push  those  of  the  folloiror  before  them,  and  in 
so  doing  diding  takes  place  between  them  In  a  direetfon 
across  tdbdr  lines  of  contact. 

The  pUA-nr/aen  of  a  pair  <tf  toothed  wheels  are  the 
ideal  smooth  surflMXS  whwh  would  have  the  same  ecmi- 
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Mu»>lve  motion  hy  rolling  oontwit  that  the  actual  wheels 
have  by  the  sliding  contact  of  their  teeth.  The  pilek- 
eireUa  Of  a  pair  of  circa lar  toothed  wheels  ore  se6tioBS  of 
their  pitch-sorllEKies,  made  for  ^nr^keelt  (that  is,  for  Wheels 
whooe  axes  are  parallel)  br  a  plaae  at  right  angles  to  the 
axes,  and  for  bevel  wheels  by  a  sphere  described  about  the 
common  apex.  For  a  pair  of  skew-bevel  wheels  the  pitch- 
circles  are  a  pair  of  contigaoos  rectangular  sections  of  the 
pitch-surfaces.  The  pUA^oM  li  the  polat  at  eontaot  of 
the  pltoh-oiicles. 

The  pitch-snr&oe  of  a  wheel  lies  intermediate  between 
the  points  of  the  teeth  and  the  bottoms  of  the  hollows  be- 
tween them.  That  part  of  the  acting  sarfsoe  of  a  tooth 
which  pntjeota  beyond  the  pitch-surface  is  called  the/a«; 
that  jmtt  which  lies  within  the  pitch-sur&oe,  the  jIaiiJb. 

Teeth,  when  not  otherwise  spedfled,  are  nndetstood  to 
b»  made  in  one  piece  with  the  wheel, — the  material  beina 

Euerally  cast  iron,  brata,  or  bronce.  Separate  teeth,  flzed 
to  mortises  in  the  rim  of  the  wheel,  are  called  eogt.  A 
jrfaioR  is  a  small  toothed  wheel ;  a  tnaidU  Is  a  pinion  with 
Vyitndrioal  itavet  for  teeth. 

^e  radius  of  the  pitch-circle  of  a  wheel  is  called  the 
mometrieatradiut;  a  circle  touching  the  ends  of  the  teeth 
is  called  the  addendum  eineU,  and  its  radios  the  real  radiu* ; 
the  difference  between  these  radii,  being  the  pntjectton  of 
the  teetib  bqrond  the  pitoh-sur&oe,  Is  called  the  oddeiulttsi. 

diatajoce,  measured  along  ue  pitch-olrcle.  from  the 
boeof  one  tootii  to  the  bee  of  Uw  ntft,  IsealleathepilelL 
The  pitch  and  the  number  of  teeth  in  waeels  are  ngulated 
by  the  following  principles: — 

L  In  wheels  which  rotate  contiunonaly  for  one  zeroln- 
tion  or  more,  it  Is  obviously  necessary  that  the  fttefc  should 
As  m  atiqtu*  part  of  the  tir^mfartmM. 

In  wheels  which  reciprocate  without  performing  a  com- 
plete revolntion  this  condition  is  not  necessary.  Such 
wheels  are  called  ttetort. 

n.  In  Older  that  a  pair  of  wheels,  or  a  wheel  and  a  rack, 
may  work  correctly  together,  it  is  lii  all  oases  essential  Oat 
tA«mteh>&0iUdfest^saswm«aefc.  ^ 

III.  Henee^  in  any  pair  of  oircolar  wheels  which  work 
together,  the  nnmbna  of  teeA  In  a  eon^letaotreiUBftzBnM 
are  directly  as  the  radii  and  inveisely  as  the  angular  ve- 
lodtiea. 

IT.  Hence  also,  in  any  pair  of  circular  wheels  which  ro- 
tate continuously  for  one  revolntion  or  more,  the  ratio  of 
the  numbus  of  teeth  and  Its  reciprocal  the  angular  velocity 
ratio  must  be  sxpreasfble  in  whole  nambus. 

From  this  principle  arise  problems  of  a  kind  wUch  will 
be  referred  to  in  treating  of  TVatns  of  Meehaiiitm. 

y.  Let  n,  y  be  the  respective  numbers  of  teeth  in  a  pair 
of  wheds,  N  bdng  the  greater.  Let  (,  T  be  a  pair  of  teeth 
In  the  smaller  and  larger  wheel  respectively,  which  at  a 
particular  instant  work  together.  It  is  required  to  find, 
first,  how  many  pairs  of  teetii  most  pass  the  tine  of  con- 
tact of  the  pitch-sor&cea  before  t  and  T  work  together 
again  (let  this  number  be  called  «) ;  and,  secondly,  with 
how  many  different  teeth  of  the  larger  wheel  the  tooth  ( 
will  work  at  different  times  (let  this  number  be  called  h) ; 
thirdly,  with  how  many  different  teeth  of  the  smaller 
wheel  the  tooth  T  wlU  work  at  diifbrent  times  (let  this  be 
oallede). 

Can  1.  If  a  is  a  divisor  of  N, 

.-N;  e-1  (SO). 

Oui  2.  If  the  greatest  common  divisor  of  N  and  a  be  tf, 
nniimb0rleHtium«,BOthati»— Md,  N^Md;  then 

a-MN-Uii-lIsuI;  ft-M;  a-si  .   .  (21). 

Gau  3.  If  N  and  a  be  prime  to  eaeh  other, 

a-aN;  ft-K;  «-«  (22). 

It  is  oonsldered  deaiiable  by  millwrights,  with  a  view  to 
the  preaervation  of  the  nnifoiml^  of  shape  of  the  teeth  of 
a  pair  of  wheels,  that  each  given  tooth  in  one  wheel  should 
work  with  as  many  diflbreut  teeth  in  the  other  wheel  as 
possible.  They  therefore  study  that  the  numbers  of  teeth 
In  eaeh  pair  of  wheels  which  work  together  shall  either  be 
prime  to  each  other,  or  shall  have  their  greatest  oonunon 
divisor  as  small  as  is  consistent  with  a  velmty  latio  suited 
fat  the  purposes  of  the  machine. 

66.  BSiiita  OcmkuA—Fomu  of  the  Tt^  of  ^wr-wJbssb  aad 
SatAi.~-A.  line  at  eonnection  of  two  pieces  in  sliding  con- 
tact is  a  line  perpendicular  to  their  snrfoces  at  a  point 
where  they  touch.  Bearing  this  in  mind,  the  principle 
(kT  the  comparative  motion  of  a  pair  of  teeth-  belonging 
to  a  pair  of  spnr-wheels,  or  to  a  spur-wheel  and  a  rau,  is 
found  by  applying  the  principles  stated  generally  in  sects. 
46  and  47  to  the  case  of  parallel  axes  for  a  pair  of  spur- 
wheels,  and  to  the  case  of  an  axis  perpendicular  to  the 
direction  of  shifting  for  a  wheel  and  a  rack. 


In  fig.  IB,  let  Ci,  Ct  be  the  centres  of  a  pair  of  ^or* 
wheels;  BilB'j,  BglB'.  portions  of  tlieir  pitch-cirele^ 
touching  at  I,  the  pitch-point.  Let  the  wheel  1  be  the 
driver,  and  the  wheel  2  the  follower. 

Let  DjTBiAi,  DgTBgAa  be  the  positions,  at  a  gives  Ib- 


Fig.  16. 

stent,  of  the  acting  snr&ces  of  a  pair  of  teeth  in  the  driver 
and  follower  respectively,  touching  each  other  at  T ;  the 
Une  of  connection  of  those  teeth  is  PiPs,  perpendionlar  to 
their  sur&ces  at  T.  Let  CiP,,  C.P,  be  perpendiaolan M 
&11  from  the  centres  of  the  wheels  on  the  line  of  ooDtaat. 
Then,  1^  aaet.  4i8;  the  angular  velod^  ratio  is  ' 

V  C^P, 

i^"C,P, 

The  fdlowing  principles  r^ulata  the  fomwof  the  t— ft 
udtiielr  relative  motions: —  ' 

L  The  angular  velocity  ratio  due  to  the  sliding  oontaot 
of  the  teeth  will  be  the  same  wlUi  that  dne  to  the  roUtng 
contact  of  the  pitch-dreles,  If  the  line  of  connection  of  the 
teeth  outs  the  une  of  centres  at  the  pitch-point. 

For.  let  PiPs  cut  the  line  of  centres  at  I ;  then,  1^  simi- 
lar tiunglce, 

i.,:«,::C,P,:C,P,::IC,::IC,    .   .    .  (84), 

which  is  also  the  angular  velocity  ratio  due  to  the  rdUng 
contact  of  the  circles  BiIB'i,  B,IB',. 

This  principle  determines  the  forwu  of  all  teeft  of  tmu- 
wheels.  It  also  determines  the  forms  of  tiie  teeth  of 
straight  racks,  if  one  of  the  centres  be  removed,  and  a 
straight  line  EIE',  parallel  to  the  direction  of  motion  of  the 
tack,  and  perpendicular  to  CiIC^,  be  substituted  for  m 
pitoh-eirele. 

n.  Theoomponentofthevelooityofthepointofemitaat 
of  the  teeth  T  along  the  line  of  cohneetion  is 

«,.CxP,-«,.C,P,  (26). 

in.  The  relative  velocity  perpendicular  to  P^P.  at  the 
teeth  at  their  point  of  contact,— that  is,  their  vSUeit^  •/ 
sUdmo  on  each  other,— is  found  by  supposing  one  of  tlw 
wheels,  such  as  1,  to  be  fixed,  the  line  of  centres  CtC|  to 
rotate  backwards  round  Ci  with  the  annilar  velocity 
and  the  wheel  2  to  rotate  round  Cj  as  before,  witii  the  an- 
gular velocity  relatively  to  the  line  of  centres  OjC*,  so 
as  to  have  the  same  motion  as  if  its  pitch-drole  rsQsa  on 
the  pitob-drole  of  the  first  wheel.  Thus  the  wtortes  motion 
of  the  wheds  is  unchanged ;  but  1  is  considered  as  fixed, 
and  2  has  the  total  wteti&m  given  by  the  principles  of  sects.  37 
and  38,— that  is,  a  rotation  about  the  instantaneous  axis  I, 
with  the  angular  velocity  mt  +  »f  Henoa  the  Mlscihr  tf 
riltUM  is  that  doe  to  tfito  rotation  abont^  with  th«  radios 
IT;  Uiat  is  to  saj,  its  valiw  Is 

(.,-i-«.).rp  (28), 

so  that  it  is  greater  the  farther  the  point  at  eontaet  is  froon 
the  line  of  centres;  and  at  the  Instant  whm  that  point 
passes  the  line  of  centres,  and  coincides. with  the  pffdb  potmt, 
the  velocity  of  sliding  is  null,  and  the  action  of  the  teeth 
is,  for  the  instant,  that  of  rolling  contact. 

IT.  The  pott  0/ MMtocfis  the  line  tiaversingtiMTBiiovs 
positionsof  thepoiutT.  If  the  line  of  connection  preserrea 
always  the  same  position,  the  path  of  contact  coinddes  with 
it,  and  Is  straight ;  in  other  cases  the  path  of  contact  is 
curved. 

It  is  divided  by  the  pitch-point  I  Into  two  parts,— the  an 
or  Kn«  of  approach  described  by  T  In  approachfng  the  line  sf 
centres,  and  the  ore  or  line  of  reeon  described  bj  T  .  ~ 
having  passed  tiie  line  of  centres. 
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DaxiiiKtlie«mr0a(A,  thftjCant  DiB)  of  the  driving  tooth 
drlTM  the  /mm  D,B^of  the  foUoidnIg  tooth,  and  the  teeth 
ere  slidiog  Umardt  each  othvr.  Dnrinx  the  rMeaa  (in  whloh 
the  position  of  the  teeth  1a  exempUfled  in  the  flnire  by 
euTM  nuurl^ed  with  accented  letten),  the  fae»  B^A'*  of 
Che  drMng  tooth  drivee  the  jfaiit  B'^A'.  ^the  ftOomng 
tooth,  and  the  teeth  are  ■liding  frm  e«£  oOer. 

The  path  of  contact  ia  bounded  where  the  i^iwoaeh  com- 
meneee  by  the  addendom-cirole  of  the  follower,  and  where 
the  jreoev  terminatea  by  the  addendnm-ciTele  of  the  driver. 
The  length  of  the  wth  of  eimtaot  ihooIdJhe  meb  that  there 
•ball  alwi^  be  at  least  one  pair  irf  teeth  la  contact;  and  it 
la  better  itill  to  make  It  w  long  that  there  ihall  alw^  be 
tX  least  two  pairs  of  teeth  in  contact. 

T.  The  eWjMito  <tf  the' action  U  tiie  teeth  k  the  angle 
EIT-ldP,-ldPt. 

In  piaeuce  it  ia  nmnd  deslnkUe  that  the  meaa  -value  of 
the  obliqaity  of  action  during  the  contact  of  teeth  shonld 
not  exceed  15",  nor  tlie  Talae  80°. 

It  is  Buneeessary  to  give  separate  flgnrea  aaddemoostm- 
titms  for  inside  gearing.  The  onlymodlflaatiM  reqnired  in 
the  formnbe  Is,  that  in  equation  28  the  df^ivwoa  <n  the  an- 
gnlar  velocities  shoold  be  sobstitnteid  for  their  som. 

66.  Jnvoteto  IMk— The  simplest  form  of  tooth  which 
ftilfllB  the  conditions  of  sect.  55  is  obtained  In  the  ft^ow- 
tng  manner  (see  fig.  18).  I>t  Cj,,  C*  be  the  oentree  of  two 
wheels,  BiIB'j,  B,IB',,  their  pitoh-ciielee,  I  the  pitch- 
point  ;  let  the  obliqoi^  of  action  of  the  teeth  be  constant, 
so  that  the  same  straight  line  PtlPg  shall  represMitatonoe 
the  constant  line  of  connection  of  teeth  and  tlie  path  of  con- 
tact. Draw  OiPi,  C|P|  perpendtonlmr  to  PtlPa,  and  with 
thdiw  Unea  ai  indU  Msnibe  aboat  the  eentres  of  the  wheela 
tlie  elrdes  DiIV],  D^D'ai  caUed  Um-tinU».  It  is  evident 
that  the  radii  oi  the  base  eircles  bear  to  each  other  the 
■ama^eporUoos  as  the  radii  of  the  piteh-droles,  and  also 
that 


CjPi  -  lOi .  cos  obllqnity  ) 
C,P,  -  XC, .  cos  obliqal^  J  ' 


(27). 


Flg.16. 


(^le  obUqnity  which  is  ibond  to  answer  best  in  piactiee 
is  about  14(^;  its  ooalne  ia  aboat  H»  and  ifei  rine  about  |. 
neaa  vmraee,  thoogh 
■ot  abacdntely  exact,  ujvj 
aie  near  aiMHi^  to  the 
tenth  for  practical  par- 

''"teppoaetiie  basendz- 
dea  to  be  a  p^  cir- 
enlar  pulleys  connected 
by  means  vt  a  cord 
whose  course  from  pul- 
ley to  pnlley  Is  PilPf 
As  the  line  of  connec' 
tion  of  those  palleys  Is 
tlM  same  wiut  tliat  of 
th»propoiedtBetiti,the7  J>a 
will  rotate  withthe re- 
qoired  velocity  ratio. 
Nf»w,  Rippoee  a  tracing- 
pi^t  T  to  be  fixed  to 
the  eord,  so  as  to  be 
canted  along  the  path 
of  contact  PiIPi,  that 
point  will  trace  on  a 
plane  rototing  along 
with  the  whew  1  part  of  the  involuta  of  the  base  drele 
DilVt,  and  on  a  plane  rotating  along  with  the  wheel  2  part 
ofthe  involato  of  thebaee-cirdeD.D't ;  and  the  two  curves 
so  traced  will  always  touch  each  other  in  the  required  point 
of  eiHitact  T,  and  will  therefore  iWU  tiie  condition  required 
hr  Principle  I.  of  aeot.  Nt. 

Ckmaeqnently,  one  of  the  ftnina  mitable  for  tlw  teeth  of 
wheels  is  the  involato  of  a  circle ;  and  the  obliquity  of  the 
action  of  sQoh  teeth  is  the  angle  whose  cosine  Is  the  ratio 
of  the  radius  of  tlieir  base  dicle  to  that  of  Uie  pitch-drde 
«f  thewfaeeL 

All  involute  teeth  nX  the  same  i^teh  work  onoothly  to- 
gether. 

To  find  the  length  of  the  path  of  contact  on  either  aide 
of  the  pitch-point  I,  it  is  to  be  observed  that  the  distaooe 
between  the  fiionts  of  two  iuoeeialve  teeth,  as  measozed 
along  PiIFs,  is  leas  than  the  pitch  in  tiie  ratio  (tf  coa  ob- 
liquity :  1 ;  and  consequently  that,  if  distances  equal  to  the 
pitch  be  marked  off  either  way  fom  I  towards  P.  and  P, 
Tospeetivoly,  as  the  extremities  of  the  path  of  oontaot,  and 
U^'aeunding  to  Prindple  IV.  of  sect  65,  the  addendnm- 
oueles  be  dcaertbed  through  the  points  so  found,  there  will 
nlwayi  be  at  least  two  pairs  of  teeth  in  action  at  once.  In 
pnctioe  it  is  usual  to  make  the  path  of  contact  somewhat 
loagar,  vis.,  about  2^th  times  the  jdtoh;  and  with  this 


length  of  path,  and  the  obliqui^  already  mentioned  of  14*, 
the  addendum  Is  about  ^ths  of  the  pitch. 

Tht  teeth  of  a  ratk,  to  work  correctly  with  wheels  hav- 
ing involpto  teeth,  should  have  plane  snrfoees  perpendicular 
to  the  line  of  connection,  and  oonsequeotlj  making  wtth 
the  diieetlon  of  moticm  of  the  rack  angles  e^ual  to  the 
compleaneat  of  the  obliquity  of  action. 

57.  TMA/orsffiMN  Aao/OMtoef— Jfr.gBn^jjrAthed.- 
In  the  preceding  aectlon  the  form  of  the  teeth  is  fonnd  by 
asBuming  a  figure  for  the  path  of  contact,  viz.,  the  straight 
line.  Any  otoer  convenleot  figure  may  be  assumed  for  the 
path  of  contact,  and  the  corresponding  forms  of  the  teeth 
found  by  determining  what  carves  a  point  T,  moving  along 
the  assumed  path  of  contact,  will  trace  on  two  disks  rotot- 
ing ronud  the  centres  of  the  wheels  with  angular  velocities 
bearing  that  relation  to  the  component  vdoclty  of  T  along 
TI,  which  is  giyen  by  Principle  II.  of  sect.  66,  and  by 
equation  85.  This  method  of  finding  the  forms  of  tha 
teeth  of  wheels  forms  the  snUcct  of  an  elabonto  and  most 
interesting  treatise  \tj  Hr.  Edward  Sang. 

All  whedi  having  teet|i  of  the  same  pitch,  traced  from 
the  same  path  of  oontact,  work  correctly  together,  and  aie 
said  to  belong  to  the  mm  Mt. 

58.  7Mk  traotd  fty  BaOkm  CuneM.—U  any  curve  B  (fig. 
17]  be  rolled  on  the  inside  of  the  pitoh-circle  BB  of  a  whed, 
it  appeals,  from  sect.  87,  that  the  instantaneous  axis  of  the 
rolling  curve  at  any  instant  will  be  at  the  point  I,  where 


Fig.  17. 

it  touches  the  jpiteh-cirele  for  the  moment,  and  that  oon> 
sequently  the  line  AT,  traced  by  a-  tndng-point  T,  fixed 
to  the  rolling  curve  up<m  the  plane  of  the  wheel,  will  be 
everywhue  perpandlenlar  to  tin  atrai^t  line  TI;  so  tiiat 
the  traced  enrve  AT  will  be  suitable  fbr  tiw  flank  of  a 
tooth,  in  which  T  Is  the  point  of  contact  corresponding  to 
the  positiOQ  I  of  the  pitch-point.   If  the  same  rolling  curve 

5 with  the  ssme  tracing-point  T,  be  rolled  on  the  MliMs 
any  oUier  piteh-dreU^ »  will  have  the  faat  of  a  tooth 
suitoble  to  work  with  tho  Jtonb  AT. 

In  like  manner,  if  either  the  same  or  any  other  rolling 
carve  B'  be  rolled  the  oppoelto  way,  on  the  outoidt  of  the 
pitoh-elrcle  BB,  so  that  the  tracing-point  T'  shall  start  from 
A,  it  win  traeo  the  fact  AT'  of  a  tootii  idltable  to  work 
witha^laiiifc  traced  ^rolling  the  same  curve  B' with  the 
same  tracing-point  T*  nuidA  any  otlier  pltch-drcle. 

The  figure  of  the  path  cf  eomtati  is  that  traced  on  a  fixed 
plane  by  the  tradng-poAtt,  when  the  rolling  curve  ia  to- 
toted  In  sneh  a  manner  aa  alwm  to  toneb  a  fixed  atial  At 
line  EXECorETE'.aathe  nae  maybe)ataftxed  polati 
(or  I'). 

If  the  same  rolling  carve  and  tracing-point  be  osed  to 
trace  both  the  focea  and  the  fianks  of  the  teeth  of  a  numbet 
of  wlieels  of  dillbrent  dses  but  of  the  same  pltoh,  all  thoae 
wheds  will  work  emrectly  together,  and  wiU  form  a  sat. 
Th^  teeth  of  a  nwJt,  of  the  same  set,  are  traced  by  rolling 
the  rolling  curve  on  both  ddes  of  a  straight  line. 

The  teeth  of  wheds  of  any  figure,  as  well  as  of  eircnlar 
wheels,  may  be  traced  "bj  zolling  curves  on  their  plteh-snr- 
fooee ;  and  all  teeth  vi  the  same  pitch,  traced  by  the  sanM 
rolling  curve  with  the  same  tradng-pdnt,  will  woik  to> 
gether  ecmtotly  if  their  plteh-mrfoces  are  in  railing  oon> 
tact  , 

60.  S^tagdaidml  TWtt.— The  most  convenient  rdliug 
curve  is  the  eirde.  The  nath  of  oontact  wUoh  it  tzaees  U 
identicd  with  itsdf ;  ana  the  flanks  of  the  teeUi  are  in- 
tenul  and  their  fooea  extemd  epioyddds  for  wheds,  ud 
both  flanks  and  fitces  are  eydoids  fbr  a  rack. 

For  a  pitoh-cirde  of  twice  the  radius  of  the  rolling  or 
dsaerifriiHrcIrde  (as  It  Is  called)  the  internal  eplcydold  Is  a 
straight  line,  being,  in  foot  s  diameter  of  the  pitch-drde, 
so  that  the  flanks  of  the  teeth  for  such  a  piteb-cirde  are 
planes  radiating  flmu  tiie  axi^  For  a  snkaller  pitch-drde 
the  flanks  would  be  convex  ana  faearMd  or  nadar-eiit,  which 
would  be  ineonvenient:  therefore  the  anallest  wbed  of  a 
set  should  have  Ito  piteh-drde  of  twice  the  ladius  of  the 
describing  drde,  ao  that  the  flanks  may  ha  dther  straight 
or  ewBcave. 
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In  fig.  18,  l«t  BB'  be  put  of  the  pitch-elrcle  of  a  wheel 
TTith  eplc7cloidal  teeth;  CIC  the  fine  of  eentret:  I  the 
pitch-point;  EIE^  a  rtnight  tuige»t  to  the  pltoh-cucle  st 
that  point ;  B  the  inter- 
nal and  B'  the  equal  ea- 
temal  deacribing  clr- 
elea,  M  placed  as  to 
tonoh  the  pttoh-circle 
andeachotho'atl.  Let 
Dliy  be  the  path  of  con- 
tact, oonsiating  of  the 
arc  of  aprooach  DI  and 
thearoofreoenlD'.  la'g. 
order  that  there  may 
always  be  at  least  two 
pairs  of  teeth  in  action, 
eachof  those  arcs  shontd 
be  eqnal  to  the  pitch. 

Tlie  obllqaitT  ot  the 
action  in  passing  the 
line  of  centres  is  noth- 
ing ;  the  maxim nm  ob-  t 
liqoilT  is  the  uigle  EID 
^  E'lD;  and  the  mean 
obllqnitT  is  one-half  of  that  angle. 

It  appears  from  experience  that  the  mean  obliquity 
shoald  not  exceed  IB";  therefore  the  maxinmm  obliqaitr 
shoold  be  aboDt  30° ;  therefore  the  eqoal  arcs  DI  and  W 
should  each  be  one-sixtii  of  a  eircomference ;  therefore  the 
circumference  of  the  describing  circle  shoald  be  •»  Hwui 
th«pitek. 

It  follows  that  the  smalleat  pinion  of  a  set  in  wUeb  pin- 
Ion  the  flanks  are  straight  shoald  have  twelve  teeth. 

60.  Naarlv  EpiejiiMdal  Teetk—WiUU't  JfetAod.— To  Ckcili- 
tate  the  dtmwing  of  epieycloidal  teeth  In  practice,  Willis 
hat  shown  how  to  ai^roximate  to  their  flgare  by  means  of 
two  dieular  arcs, — one  concave,  for  the  fitok,  and  the 
other  convex,  for  the  fine,— and  each  having  for  its  radius 
the  msam  radios  of  curvature  of  the  epicyololdal  arc  Wil- 
lis's fonnulB  are  foandod  on  the  foiUowing  properties  of 
^ieycloids : — 

Let'B  be  the  radius  of  the  pitch-drcle ;  r  that  of  the  de- 
scribing circle ;  «  the  angle  made  b^  the  norm^  TI  to  the 
epicycloid  at  a  given  point  T,  wi&  a  tangent  to  the  drele 
at  I;  that  is,  the  t^Uqnity  of  the  action  at  T. 

Tom  tha  radiui  of  eoTTatoxa  of  the  epicycloid  at  T  is — 

g  J, 

Eorftn  Intanul  vpleyolold,  »"4r^«-^^r^ 

B+  T 

Tor  an  external  epicycloid, /-*rsin»  ^^jT^ 

Also  to  And  the  position  of  tiie  centres  of  corvatore  relaUvely 
to  the  pitoh-drole,  we  have,  denoting  the  chord  of  the  de- 
Mzibing  drele  TI  by  Ct  '"Sr  tin  «;  and  tlierefin* 

B 

Fte  the  flank,  ^ — e — 9r  tin  t 

B 

For  the  ftoe,  ^— «-l^"rin#g:^ 

For  the  propMtiona  mroved  of  by  WlUis,  dn  f  -  i  nea^ ; 
vp  (tiie  pitch)  newly;  e  — ipnterly;and,if  N  bo  tha 

number  of  teeth  in  tiu  whed,  nesrly  i  theM&re, 

^proximately. 


.  .(28). 


(»). 


part  of  the  pitoh-oiioTe,  and  a  the  point  whareatootii  is 


8  •  N  +  12 

Hence  the  foUowing  oonstractfon  (fig.  19).    Let  BB  be 


Fig.  19. 

to  cross  it.  Set  off  ab^ae  —  ip.  Draw  radii  (d,  m  ;  draw 
jn,  eg,  making  angles  of  TW*  with  those  radii.  Kake 
V— — ^  — e.  Fnnn/.wlththe  radius /s,  tew  the 
drenlar  arc  ah ;  from  g,  with  the  radios  go,  draw  the  dxen 


lararcdk.  Then  oA  is  the  Ihce  and  at  the  flank  of  the  feoott 

required. ' 

To  fteilitKte  the  application  of  this  ral&  Willis  piddiahod 
tables  ai  p^e  and  p'—  e ,  and  invented  an  Insliiinswl 
called  tho  "odontogr^h." 

81.  TrMmdla  and  JSa-  lytesb.— If  a  wheel  or  trundle  hava 
cylindrical  pins  or  staves  for  teetii,  the  ftoea  of  the  teeth 
of  a  wheel  suitable  for  driving  it  are  described  by  first  tra- 
cing extenial  ^ii^dddi»  by  totUutiievltdi-etide  of  tha 
pln-whed  or  tinndle  on  ttia  ^toh-diue  of  tiie  driving- 
wheel,  with  the  centre  of  a  stave  fora  tradng-point^  and 
then^diawlng  curves  parallel  to,  and  within  the  epiey 
doids,  at  a  dutanee  from  them  equal  to  tlie  radios  at  n 
stave.  Trundles  having  only  six  staves  will  work  with 
large  wheels. 

62.  BiuJu  of  TVttk  mnd  Qmcm.— Tootiied  wheels  hdng  ba 
general  intended  to  rotate  either  way,  the  i«ob  of  the  teeth 
are  made  similar  to  the  fhmts.  Thespao>l>etween  two  fswth, 
measured  on  the  piteh-dide,  la  made  alwnt  ^th  part  widav 
than  the  thickness  of  thtf  tooth  on  the  pltch-drelek  Onft  Is 
tos^, 

Thickness  of  tooth  -  A  pitch ; 

Widthofspace  -j^pitch. 
The  difference  of  X  of  the  pitch  is  called  the  haA-Imak.  thm 
clearance  %lIowed  between  the  points  of  teeth  and  the  bot- 
toms of  the  ipacM  twtween  the  teeth  of  the  other  whed  Is 
about  Mb  of  the  pitch. 

63.  Stepped  and  HeHeal  TMft.— Hooke  Invented  the  mak- 
ing of  the  ftonts  of  teeth  in  a  series  of  steps  with  a  view  ta 
increase  the  smoothnees  of  action.  A  whed  thus  formed 
resembles  in  shape  a  series  of  equal  and  similar  toothed 
disks  placed  side  by  ride,  with  the  teeth  ot  each  a  litde 
behind  those  of  the  preceding  dialt.  He  also  invented, 
with  the  same  object,  teeth  whose  f^nts,  instead  o£  bdsf 
parallel  to  the  line  of  contact  of  the  pltch-drdea,  eross  H 
obliqndy,  so  as  to  be  of  a  sorew-like  or  helicd  form.  In 
wheel-work  of  this  kind  the  contact  of  eadi  pair  of  teeth 
oonunences  at  the  foremost  end  of  the  helical  front,  and 
terminates  at  the  aftermost  end ;  and  the  hdix  is  of  sock 
a  pitch  that  the  contact  of  one  pair  of  teeth  shall  not  ter- 
minate  until  that  of  the  next  pair  has  commenced. 

Stepped  and  helical  teeth  have  the  dedred  eflbet  of  la- 
creasing  the  smoothnees  of  motion,  but  they  require  mas« 
difficult  and  expensive  workmanship  than  common  teedi ; 
and  hdical  teeth  are,  besides,  open  to  the  ottfectioQ  that 
they  exert «  laterally  oblique  pressure,  which  tends  to  la- 
crease  nsistanoe,  and  unduly  strain  the  madiinery. 

61.  Tieik  of  Bmi'WlieeU.—Tht  acting  anrlhees  ot  the 
teeth  of  bevel-wheels  are  of  the  oonical  kind,  generated  by 
the  motion  of  a  line  pasdng  throogh  the  eonunon  i^ex  or 
the  pitch-cones,  while  Ita  exftremi^  is  canied  ronad  the 
ontluies  of  the  craas.eectlon  of  the  teeth  made  by  a  aphan 
described  about  that  apex. 

The  operations  of  describing  the  exact  flgures  ot  Om 
teeth  of  Dovd-wheds,  whether  by  Involutes  or  by  rolling 
cnrvca,  are  in  every  respect  andogous  to  those  fordeasrib- 
Ing  the  flgnros  of  the  teet^  of  spur-wheels,  except  that  la 
the  case  of  bevd- wheels  all  thoae  operations  are  to  be  per> 
formed  on  tha  surfiMse  of  a  sphere  deoeribed  about  the  apoK 
instead  of  on  a  plane,  substituting  pobt  for  esatrsi,  and 
grmt  drdet  for  atraii^  Unei. 

In  oondderation  of  the  practicd  dlflteulty,  eqiedaOy  la 
the  case  of  latge  wheels,  of  obtaining  an  accurate  qiheri- 
oal  Burboe,  and  of  drawing  upon  it  when  obtdned,  the 
fdlowing  ap^xlmate  method,  pn^osed  originally  by 
TredgdcL  is  gnientlly  used: — 

Let  O  (fig.  20)  be  Uie  eonunon  $pvx  of  a  pair  of  beni- 


Fig.  2a 

wheds:  OBiI,  OB,I  tlielr  piteh-oonea;  OCj,  Oq|,  jthelr 
axes ;  01  their  line  of  contact.  Perpendicular  to  OI  drnfr 
A.IAs,  cutting  the  axes  In  Aj,  At ;  make  the  oatnr  rims 
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Rcribed  sbont  O  for  pnctlcal  parposw.  To  find  the  l^ares 
<itth»  teeth,  dnw  on  »  fl»t  samce  clrenlar  uei  ID,,  IDg, 
with  the  ndii  Ajl,  thoee  arcs  will  be  the  dnekf- 

NiMi(tofue8orUieirftcu*atelei  B,I,  B,!,  when  the  omieal 
■ar&cee  A^BiI,  AjBtl  ue  spread  out  Set.  Describe  the 
flgaree  of  teetti  for  the  developed  arcs  as  for  a  pair  of  spar- 
wheels;  then  wrap  the  developed  ares  on  the  oonee,  so  as 
to  m^e  them  onnelde  with  the  j^teh-dxolei*  aad  tnes 
the  teeth  on  the  conical  snrftoee. 

65.  TeOk  of8k«»-Bmel  The  eresta  of  the  teetii 
of  a  skew-bevel  wheel  are  parallel  to  the  generating 
straight  line  of  the  hyperboloidal  plteh-aorfitce;  and  the 
transTatse  aectionsof  tae  teeth  at  ftglTai  pltoh-elrcle  are 
similar  to  those  of  the  teeth  of  a  bevel-wheel  whoae  pitch- 
sarfitoe  is  a  cone  touching  the  h  jperb<doidal  sor&oe  at  the 
given  circle. 

66.  Oam»,—A  earn  Is  a  single  tooth,  either  rotating  oon- 
tinaonshr  or  oscillating,  anddrlTing  a  sliding  or  taming 
l^eee  eiuier  eouitantlj  or  at  Intemua.  All  the  prlnoipleB 
which  have  been  stated  in  sect  6S  as  being  applicable  to 
teeth  are  applicable  to  cams ;  bat  In  designing  cams  it  la 
not  nsual  to  determine  or  take  into  oonsideiwtlon  the  form 
of  the  ided  pltch-auftwc^  which  wonld  give  the  aune  com- 
puative  motion  1^  rolling  eontaet  that  the  cam  gives  hf 
sliding  contact. 

67.  <ScreiM. — The  flgore  of  a  screw  Is  that  of  a  convex  or 
eoncave  erlinder,  with  one  or  more  helical  projections, 
called  ttrsadi,  'wtndlny  ronnd  It.  Ctmvex  and  ooncave 
screws  are'  distingnished  technically  by  the  respective 
names  of  sMifl  and /mob;  a  short  ooocave  wrew  Is  called  a 
nut ;  and  when  a  screw  Is  spoken  of  withoat  qnalifloation  a 
coKMx  screw  is  osaally  undentood. 

The  relation  between  the  advmut  and  the  nUtitm,  which 
compose  the  motlui  of  a  ararew  wodEins  In  contact  witA  a 
fixed  screw  or  helical  gnlde,  has  alicady  been  demonstra- 
ted in  sect.  41 ;  and  the  same  relation  existe  between  the 
maenitades  of  the  rotation  of  a  senw  about  a  fixed  axis 
and  the  advance  of  a  shUUngnat  in  which  it  rotates.  The 
advance  of  the  nnt  takes  place  In  the  opposite  direction  to 
that  of  the  advance  of  the  screw  in  the  case  in  which  U^e 
not  is  fixed.  The  pUeK  or  exisf  jtileh  of  a  screw  has  the 
meaning  assigned  to  it  in  that  eeetion,  vis,,  (he  distance, 
measarea  parallel  t»  the  axis,  between  the  eomspmidjng 

glints  in  two  raccessive  tarns  of  the  «nm  ttreod.  IL  there- 
re,  the  screw  has  several  equidistant  threads,  the  tme 
pitch  is  eqnal  to  the  divided  axial  piuk,  as  meaaared  between 
fcwoa^jaoent  breads,  maltiplied  oy  the  nnmberof  threads. 
If  a  helix  be  described  ronnd  the  smew,  oroming  each 
torn  lit  tte  thread  at  ri^t  angles,  the  diatanee  between 
(wo  corresponding  points  oo  two  sacoeesive  tarns  of  the 
aame  thread,  meesared  along  this  aomol  keti*,  may  be 
called  the  iianaal|>tiek;  and  when  the  screw  has  more  than 
one  thread  the  niHrmal  pitch  tnm  thread  to  thread  m»  be 
called  the  iMnaol  dieMed  yildb. 

The  distance  firam  thread  to  thread,  meesared  on  a  cir- 
cle described  abont  the  axis  of  the  screw,  called  the  pit6h- 
drde,  may  be  called  the  eireutufamitM  jrileh ;  (tw  a  screw 
of  one  thread  it  is  one  oirconmrenoe;  Cor  a  sarew  (tf  a 
one  oircamfereno^ 
■ 


thieada, 


r  denote  the  radios  of  the  pltch-drde; 
» the  nnmber  of  threads ; 

•  (he  obliquity  of  the  threads  to  the  pltch-drde,  and 
of  the  normal  helix  to  the  axisj 


f  pitch,  ^ 

1  divided  piteh; 
f  pitch, 

(divided  pitch; 
Pa  the  dnnmltaMntial  pitdi ; 


the  axial 


the  normal 


y»  seo»-p«  tan#- 
f»-p*  Bln#-^  eos#- 


gwrtanS 
n 

Svrdn* 


.  .  (81). 


If  n  acnw  lotatei^  Hm  nomber  of  flireads  wUeh  pass  a 
Ixed  point  la  one  rvvdntlui  Is  the  nxmber  of  threads  in 
(he  screw. 

A  pair  of  convex  screws,  each  rotating  about  Ita  axis,  are 
vsed  as  an  elementary  combination  to  transmit  motloD  by 
(he  sliding  ooatact  trf  their  threads.  Bach  sorews  areoom- 
mmly  cauod  mdJnt  §emoi.  At  the  point  of  contact  of  the 
■onwatiielT  heads  most  be  paralld;  and  (hdr  line  of 
Vol.  XV^7» 


nectton  Is  the  common  perpeodicolar  to  the  acting  sor- 
fiwes  ot  the  tiue«ds  a(  Uieir  point  of  ccmtaot,  H«ioe  the 
following  prlndpleo: — 

I.  If  the  screws  are  both  right-haoded  or  both  left-hand- 
ed,  the  aogle  between  the  mreetlons  of  tlieir  axes  is  (ho 
sum  of  their  obliquities ;  if  one  is  right-handed  and  thb 
other  left-handed,  that  ugle  is  (he  dlffetenee  of  (hair  ob- 
lirndties. 

IL  The  normal  pltdi  for  a  screw  of  epe  thread,  and  the 
norm^  divided  pitch  for  a  screw  of  more  than  one  thread, 
mast  be  the  same  in  each  screw.  . 

IIL  The  augwlar  vdodtiea  of  the  screws  are  invone^ 
as  thdr  nnmbm  of  threads. 

Bot^e^B  wheds  wKh  obllqne  or  hdhssl  teeth  an  in  flwt 
screws  of  many  threads,  and  of  large  diameters  as  com- 
pared with  their  lengths^ 

The  ordinaiy  podtion  of  a  pair  of  endless  setewa  Is  with 
thdr  axes  at  rlgh(  angles  to  each  other.  When  one  li 
of  oMidderaUy  greater  diam^er  (han  the  other,  (be  bifar 
is  eommonly  called  in  pzadice  a  sAsri,  (he  name  term 
being  applied  to  the  smaller  only;  hat  (he^  are  navettlM- 
lesB  both  scnhn  In  fhct.  ^ 
To  make  the  teeth  of  a  palrof  endless  esrewi  fit  cenaotiy 
and  work  smooAly,  a  hardened  sted  serew  Is  made  ^  the 
figure  of  the  smaller  screw,  with  its  thread  or  threads 
notched  so  as  to  form  a  catting  tool ;  the  larger  screw,  or 
"  wheel,"  is  cast  approximately  of  the  leqalred  figure;  (he 
larger  screw  and  (he  sted  serew  are  fitted  up  in  thdr 
proper  relative  position,  and  made  to  rotate  In  contact  witb 
each  other  by  taming  the  steel  screw,  which  cats  the 
threads  of  the  larger  screw  to  their  trae  figure. 
68,  Onplmt«tfhtraadAx«a—adham'»(haflimii.-A  cM^' 
Kef  is  a  mode  eonneettng 
^  a  pair  <tf  shafts  so  that  (h^ 
sball  rotate  in  the  same  di- 
rection with  the  same  mean 
angular  vdod^.  If  the 
a»8  of  the  shafta  are  In  tbo 
same  straight  Hoe,  the 
coapllug  consists  In  so  con- 
necting their  contigaoos 
ends  uat  they  shdl  rotate 
as  one  piece ;  but  if  the 
axes  are  not  in  the  same 
straight  line  oombinationp 
of  mechanism  are  required. 
Aconpliag  for  i^rallel 
shafts  wbidi  acte  by  Mdimg 
eontaet  was  invented  by 
Oldham,  and  is  repreogited  In  fig.  21.  C.,  C|  are  the  axes 
of  the  two  parallel  sufta ;  Di,  D|  two  disks  fhcing  eadi 
other,  fixed  on  the  ends  of  the  two  shafts  respeotlTely ; 
Et  a  bar  sliding  in  a  diametral  groove  in  the  face  of  Dj ; 
E|E,  a  bar  diding  in  a  diametraf  groove  in  the  face  ^  D. : 
those  ban  are  fixed  together  at  A,  so  as  to  form  a  ripd 
«nws.  The  angular  vdocities  of  the  two  disks  and  of  the 
cross  are  all  equal  at  every  Instant :  the  middle  point  of 
the  cross,  at  A,  revolves  in  the  dotted  circle  deaerlMd  open 
the  line  of  oentros  CiCg  as  a  diameter  twice  for  each  torn 
of  the  disks  and  cross;  the  instantaneoos  axis  of  rotetion 
of  the  cross  at  any  Instant  is  at  I,  the  pdnt  in  the  dide 
CiC.  diametrically  oppodte  to  A. 

Oldham's  oouplmg  may  be  used  with  advantage  where 
the  axes  of  the  shafts  are  intended  to  be  as  neariy  in  the  same 
straight  line  as  Is  possible,  but  where  there  is  some  doubt  ss  to 
the  practicabili^  or  permanency  of  their  exact  continnlty. 

68.  Wrapping  Onuteeton—SdU,  Omda,  and  CAotM.—FIat 
bdte  of  leather  or  of  gutta-percha,  round  cords  of  catgut, 
hemp,  or  other  material,  and  metal  chains  are  used  as  wrap- 
ping connectors  to  transmit  rotetory  motion  between  pairs 
of  pnlleya  and  drums. 

BMm  (the  most  ftvqueotly  used  of  all  wrapping  connect- 
ors) require  nearly  i^Undricd  pull^s.  A  oelt  tends  to 
move  towards  that  part  of  a  pulley  whose  radius  is  greatest ; 
pulleys  for  belts,  therefore,  are  slightly  swelled  in  the  mid 
die,  in  order  that  the  belt  may  remain  on  a  pulley,  unless 
forcibly  shifted.  A  bdt  when  in  motion  is  shifted  off  a 
pulley.or  tnan  one  pulley  on  toaaethKof  eqnal  risealonr- 
side  of  it,  by  presdng  against  that  part  of  the  belt  whkh 
moving  (omras  (he  pnll^. 

Cordt  require  either  cylindrical  drums  with  ledges  or 
grooved  pulleys. 

CItama  require  palleys  or  drums,  grooved,  notdied,  aad 
toothed,  so  as  to  fit  the  links  of  the  ebdn. 

Wrappliv  connectors  for  oommnnlcatlQg  contlnaoos  mo- 
tion are  endless, 

Wrapdng  conneotom  fbr  commonicating  ledproeatinc 
motion  have  nsnallj  (hdr  ends  aade  flM(  to  the  pnUeya  or 
drums  which  th^  eomeot,  mmI  wUek  la  tUi  mm  maij  b» 


Fig.  81. 
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The  line  of  connection  of  tiro  pieces  oonoeetod  hy  a  Trap- 
ping connector  is  the  centre  line  (tf  the  belt,  cord,  or  chi^n ; 
and  the  conpuaUve  motions  of  lAie  pleoM  are  datamined  hy 
the  principle!  of  sect  46  if-both  pieces  torn,  tad  of  Beet.  47 
if  one  tonu  and  the  other  shiAB,  in  which  latter  caee  the 
motion  must  Iw  reciprocating. 

The  pifci-lHW  of  a  pnlley  or  dram  Is  a  curve  to  which  the 
line  o[  oonnection  is  always  a  tangent ;  that  ia  to  say,  it  is 
a  curve  parallel  to  the  acting  sur&oo  of  the  pulley  or  drum, 
and  distent  bma  it  by  half  the  thickness  of  the  wrapping 
ecnneetor. 

Piil]«]rBanddnim8forcommaniGating  a  constant  velocity 
ratio  are  drcnlar.  The 
^eettve  nuKw.  or  radius 
of  the  pitch>circle  of  a 
viroular  pulley  or  drum, 
is  equal  to  the  real  radius 
added  to  half  the  thl^- 
nesB  the  eooneetor. 
The  angular  velocities  of 
a  pair  of  connected  circo- 
lar  pulleys  or  dmniB  are 
Invenely  aa  the  efifactive 
radii. 

Ji.  eroi$ed  belt,  as  in  fig. 
S3,  A,  reverses  the  direc- 
tion of  the  rotation  com- 
municated; an  mtoraHed 
belt,^as  in  23,  B,  pre- 
aerres  that  direction. 

The  lenntk  L  of  an  endless  belt  connecting  a  pair  of  pnl- 
1<M  whose  JEbctive  radii  are  r,,  with  pataUeL  axes 
whose  diatanee  ^art  Is  la  glvenl^  the  ftdlowing  liDnnala^ 
in  eaeh  of  which  the  fltat  tena,  emtaining  tiie  ndleaL  ex* 
piMses  the  length  of  the  rtralght  parts  of  the  bdt,  and  the 
xemidnder  of  we  formula  the  length  of  the  earred  partL 

For  a  mroesed  belt, — 

L  -8  ✓e«-<ri-t-r,)«  +  (ri+  r,) 

(,_2rin-i!l±rt)  (88;  A)  J 

awl  fbr  an  nncroesod  belt,— 


Fig.  22: 


0 


(«iB); 


hi  wUdt  Ti  ll  the  greater  radius,  and     the  less. 

When  the  am  m  a  pair  of  pulleys  are  not  parallel,  the 
MiU«ja  should  be  so  plaeed  that  the^wrt  of  the  belt  which 
Is  apjreacMwg  each  puUey  shall  be  In  the  plane  of  the  pnl- 


J^esd  Otnut  (seeldg.  83). — A  pair  of  speed-oooee  Is  a 
oontrlvanoe  for  varying  and  adjusting  the  velocity  ratio 
oommnnicatcd  between  a  pair  of  parallel  shafts  by  means 
of  a  belt.  The  speed-cones  are  either  contiouons  cones  oi* 
oonotds,  as  A,  B,  whose  voloclty  ratio  can  be  'wied  gmd- 
nally  while  they  ua  in  motion  by  shifting  the  belt,  or  sets 
of  pulleTB  whose  radii  vary  by  steps,  as  C.  D,  in  which 
esse  the  velocity  ratio  can  be  changed  by  shifting  the  belt 
from  one  pair  of  pulleys  to  another. 

In  order  that  the  belt  may  fit  accurately  in  every  poasi- 
ble  position  on  a  pair  of  speed-cones,  the  quantity  L  mnat  be 
eoutant,  in  equations  3^  A,  or  32,  B,  according  as  the  belt 
II  erosied  or  uncrossed. 
Fbr  a  arosaed  belt,  as  In  A  and  C,  flg.  S3,  L  d^endi  solely 


Fig.fiS. 

neand  onrt+i-f  Nowe  &  constant  beeanae  the  axes 
«•  nuallei ;  therefore  the  turn  cf  the  radU  of  the  pitch 
slnios  eoBnected  in  every  poaitira  of  the  belt  is  to  be  pDit< 


stant.  That  condition  is  fblfilled  by  a  pair  of  oontlnnoiH 
cones  generated  by  the  revolution  of  two  str^gbt  lines 
inclined  opposite  ways  to  their  respective  axes  at  eqoal 
angles. 

For  an  uncrossed  belt,  the  quantity  L  equation  32,  B, 
Is  to  be  made  constftnt.  The  exact  f^ilfllment  of  this  con- 
dition requires  the  solution  of  a  traiuoendental  equation: 
but  It  may  be  ftalfllled  with  accuracy  snffldent  for  prBCtieal 
purposes  ay  using,  instead  of  32^  B,  the  following  «ppra>* 
tmaie  equation : — 

Lnearly-Sc-«-v(ri  +  f-,)4-^^^»-~*^  .   .  (33) 

The  following  is  the  most  convenient  piactieal  rule  fin 
the  application  of  this  equation : — 

Let  the  speed-coDCS  be  equal  and  similar  conoids,  as  in  B, 
fig.  33,  but  with  their  large  and  small  ends  tamed  opposit* 
WHi.  Zjetri  betheTadioBof  thelatseendofaach,r«  that 
ofthe  smalt  end,  r,  that  of  the  middle;  and  Irtvbe 
tagiUa,  measured  perpendicular  to  the  axes,  of  tiie  are  by 
whose  revolution  each  of  the  conoids  is  generatedt-or,  in 
oth«r  words,  the  Mfinff  of  the  conoids  in  the  middle  of 
their  length.  Then 


2 


8rt 


(34). 


8«»9883S;  bnt  6  may  be  used  In  most  pnetkal  caaen 
without  sensible  oxor. 

The  radii  at  the  middle  and  end  heing  thns  determined, 
make  the  generating  curve  an  arc  either  of  a  cinde  or  of  a 
parabola. 

71.  liukwork  m  OawroL— The  pieoea  which  are  connected 
by  llnkwork,  if  they  rotate  or  oselllaie,  are  nsoally  cailcd 
ennk^  beiau,  and  IsMrt.  Tlie  IMt  hj  which  thmr  are  eon- 
neoted  Is  a  rigid  rod  or  bar,  which  may  be  stialgbt  or  of 
any  other  figure ;  the  straight  figure,  being  the  meet  favor- 
able to  strength,  is  always  need  when  there  is  no  special 
reason  to  the  contrary.  The  link  is  known  by  various 
usmes  under  various  ureumstaoees,  such  aa  eeaplHif-rwl, 
cmMcHmif-rod,  erankTod,  eeemtriC'Tod,  etc.  It  Is  attadied 
to  the  pieces  which  it-  connects  by  two  pins,  about  which 
it  is  fk«e  to  turn.  The  effect  of  the  link  u  to  "■it'-tafn  the 
distance  between  the  axes  of  tiiose  pins  invsriabla;  lieiiea 
the  common  perpendicQlar  of  the  axes  of  the  ^ns  Is  lie  Um 
of  connection,  and  Its  extremities  may  be  calloa  the  nmneeted 
pomU.  In  a  turning  piece,  the  perpendicular  let  fUl  ttim 
its  connected  point  upon  its  axis  of  rotation  is  the  am  or 
CTtwh  SfSI, 

The  axes  of  rotatiw  of  a  pair  of  toming  pieces  connected 
hy  a  link  are  almost  always  parallel,  ana  petpendieolar  to 
the  line  of  connection ;  in  which  case  the  angular  veloci^ 
ratio  at  any  Jn«taot  is  the  redprooal  of  the  ratio  of  the  com* 
mon  perpendlcalais  let  Ul  man  the  line  of  eonaeettim 
upon  the  reneetive  axes  of  rotation. 

If  at  any  instant  the  direction  of  one  of  the  erauk-arma 
coincides  with  the  line  of  oonnection,  the  common  perpen- 
dicular of  the  line  of  oonnection  and  the  axis  of  the  ennk- 
arm  vanishes;  and  the  directional  nelatlim  of  the  mottoM 
becomes  indeterminate.  The  potitlcm  <tf  tlie  conneeting 
point  of  the  crank-am  in  question  at  such  an  instent  is 
called  a  dead-^v^  The  veloci^  of  the  other  connected 
point  at  such  an  instant  is  noli,  unless  it  also  leaebes « 
dead-point  at  the  mum  Instant,  so  that  the  llaa  of  «anaee- 
Uon  is  In  the  plane  of  the  two  axes  tit  rotatiuif  in  wUeh 
case  the  velocity  ratio  isindetermlnate.  Examples  of  dead* 
points,  and  of  the  means  of  preventing  the  InoonveDiema 
which  th^  tend  to  oocasiou,  will  appear  in  the  seqoeL 

78.  Cbivftaf  of  FartOd  J«t.— Two  or  more  panlld 
shafts  (such  as  those  of  a  loeomotive  engine,  witik  tw»  or 
more  pairs  of  driving  wheels)  are  made  to  rotate  with  eon- 
stantly  equal  angular  velocities  by  having  eijual  oanka, 
which  are  maintiAned  pandlel  by  a  eoupling-rod  of  each  » 
length  that  the  line  of  eonneetion  ia  equal  to  tin  dlstanctt 
between  the  axes.  The  cranks  pass  their  dead-ptrints  sluii)- 
taneouBly.  To  obviate  the  unsteadiness  of  motion  which 
this  tends  to  canse,  the  shafts  are  provided  with  a  secon<l 
set  at  dan  ks  at  right  angles  to  tlie  first,  connected  by  Deaaa 
of  a  similar  Goupllng-rod.  so  that  one  aet  ^  otukapMa 
tliur  dead-points  at  the  uistaBt  whw  tlie  other  aet  am 
fiuthest  from  theirs. 

73.  CbmporatiM  Jfofion  of  Coimoeiod  PoimU.—Ax  the  link 
Is  a  rigid  body,  it  is  obvious  that  its  action  in  commnnieait- 
lug  motion  maj  be  determined  by  finding  tiie  oompai^ 
tive  motion  vt  Uie  OMtnected  points,  aooormng  to  the  prist- 
tiples  hud  down  In  71,  78,  pp.  687,  699,  and  this  is  oftva 
the  most  convenient  metiiod  of  proceeding. 

If  a  conneetod  point  behmgs  to  a  turning  pteoe,  Uw 
direction  of  its  motion  at  a  given  Instant  la  peipendUcal«r 
to  the  plane  containing  the  axis  and  erauHKm  of  tlui 
pieoe.  If  a  connected  pdnt  belmigi  to  a  shifting  ^eoe,  th* 
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direction  of  itsmotioD  ftt  any  Insteot  is  giTon,  and  ■  phna 
can  be  drawn  perpendlcalar  to  that  direotiOQ. 

Tbe  line  of  Intenection  ef  the  planes  perpendlenlar  to 
the  paths  of  the  two  connected  points  at  a  sive«  Inatant  le 
tbe  iMttmtaaacntf  axis  «f  fke  Umm  at  that  inktant;  and  tbe 
veUeitiM  of  tk9  comedea  poinU  art  diroetlf  at  their  dtttauat 
from  that  axw. 

In  drawing  on  a  plane  surface,  the  two  planes  perpeadle- 
olar  to  tbe  paths  of  the  connected  points  an  represented 

gtwo  lines  (being  their  sections  by  a  |dane  normal  to 
em),  and  the  instantaneous  cxis  ar  a  point  (flg.  S4) ;  and, 


Fig.  24. 

should  the  length  of  the  two  lines  rwader  it  impraeticable 
to  prodnoe  them  nQtil  thef  aetaallr  intersect,  the  Telodtr 
ratio  of  tbe  connected  points  may  be  found  by  the  princi- 

file  that  it  is  eqoal  to  the  ratio  of  the  segments  mieh  a 
ine  parallel  to  the  line  of  connection  cots  off  from  any 
two  lines  drawn  from  a  givm  point,  perpendicular  re^ect- 
ively  to  the  paths  of  the  conneicted  points. 

To  illustrate  this  by  one  example.  I^et  Cj  be  tbe  axis, 
and  T)  the  connected  point  of  the  beam  of  a  steam-engine : 
TiTj  tbe  oonneoting  or  crank-rod ;  T.  the  other  connected 
ptnnt,  and  tbe  centre  of  the  otank-pin  Cg  the  axis  of  the 
eiank  and  its  shaft.  Let  Vi  denote  the  veloelty  of  at 
any  given  instant;  «|thatof  T*.  To  find  the  tatio  of 
thcae  velocities,  pn>lnoe  OiTi,  CaT|,  tOl  they  intaneet  in 
E;  K  is  tbe  instantaneous  ans  cHTtne  oonneettng  nd,  and 
the  velocity  ratio  is 

etiiKTitET,  (85). 

Should  K  be  inconveniently  Car  off,  draw  any  triangle  with 
Its  sides  respectively  parallel  to  CiT,,  C,T,,  and  TiT. ;  tbe 
ratio  ot  tbe  two  sides  nnt  mentioara  will  be  the  vMoclty 
■atio  required.  For  exam^e,  draw  CfA  parallel  to  OiTx, 
mttiog  T|T«  in  A ;  then 

»iJ»t"C,A:C,T,    ....  (38). 

74.  £<Beeafrie.— An  eccentric  circular  disk  fixed  on  a 
Aaft,  and  used  to  give  a  reciprocating  motion  to  a  rod,  is 
tn  effect  a  crank-pin  of  sufflclently  lajge  diameter  to  sur- 
round tbe  shaft,  and  so  to  avoid  the  weakening  of  the 
abaft  which  would  arise  from  bending  it  so  as  to  form  an 
ordinary  crank.  The  centre  of  the  eccentric  is  its  connect- 
ed point ;  and  its  eocentricity,  or  tbe  distance  from  that 
centre  to  the  axis  of  the  shaft.  Is  its  orank-arm. 

An  eccentric  may  be  made  capable  of  having  iti  eccen- 
tricity altered  by  means  of  ao  a^Jnstlag  scr«w,  so  as  to 
van?  the  extent  of  the  redptoeattng  motion  iriiich  It  eom- 
mnnicates. 

75.  BedproeaUng  Pieea—SlrtA^Ihad-PoinU.—Tba  dis- 
tance between  the  extremities  of  tbe  path  of  the  connected 
point  in  a  reciprocating  piece  (such  as  the  piston  of  a  steam- 
engine)  is  called  the  ttroke  or  lenf/th  of  ttrohe  at  that  piece. 
When  it  is  connected  with  a  continuously  taming  piece 
(such  as  the  oiauk  of  a  steam-engine)  the  ends  or  the 
stroke  of  the  reciprocating  piece  correspQad  to  the  dead- 
pointt  of  the  path  of  the  connected  point  of  the  turning 
piece,  where  the  line  of  connection  u  eontlnnous  with  or 
coincides  with  the  crank-arm. 

Let  S  be  the  length  of  stroke  of  the  reciprocating  piece, 
L  the  length  of  the  line  of  connection,  and  B  the  crank-arm 
of  the  oontinnooaly  turning  piece.  Then,  if  the  two  ends 
tbe  itrcdce  be  in  one  itfalght  line  with  the  axil  of  tbe 
erank, 

8-8B  (37), 

and  if  >bese  ends  be  not  in  one  straight  line  with  that  axis, 
then  8,  L  —  B,  and  L  -f  B,  are  tbe  three  sides  of  a  triangle, 
having  the  angle  opposite  8  at  that  axis ;  so  that,  if  #  be  the 
Mpplwaeat  of  the  arc  between  the  dead-points, 
8«  -  8(L»  -t-  B«)  -2(L«  -  B»)  oos#t 

-«j    gL'+aH»-S«       I.  .  (38). 

— mj^m'  ) 

7L  Otrnglmg  of  litteneaing  Axe»—aaok^»  Vnlvtraot  Mtt. 


T-InteraectiDg  axes  are  ^upled  by  aoonttlvance  of  Hookers 
known  as  tbe  "universal  Joint,"  which  bdongs  to  tbe  class 
of  linkwork  (see  fig.  25).  Let  0  be  the  point  of  intersec- 
tion of  the  axes  OC„  OC„  and  « their  angle  of  inclination 
to  each  other.  The  pair  of  shafts  Ci,  C,  terminate  iu  a 
pair  of  forlu  F^,  F,,  in  bearings  at  the  extremities  ot 
which  turn  tbe  gndgeims  at  the  ends  of  tbe  arms  of  a  rect- 
angular cross,  having  Its  centre  at  O.  This  cross  la  tha 


Fig.  25. 

link;  the  connected  points  are  the  oentres  of  tbe  bearings^ 
F„  Fg.  At  each  instant  each  of  those  p«rfnts  moves  at 
right  angles  to  the  central  plana  of  its  shaft  and  fork ; 
therefore  tbe  line  of  Interseotlon  of  the  central  plane*  of 
the  two  forks  at  any  Instant  la  tbe  Instantaneous  axis  of 
tbe  cross,  and  the  eMocify  ratio  of  t^e  points  F.,  F,  (which, 
as  the  forks  are  cqnal,  is  also  the  a«9Hlare«oei(|prafte  of 
the  shafts)  is  equal  to  the  ratio  of  the  diatanoes  of  thoaa 
points  from  that  instantaneous  axis.  The  Mem  ivlue  ot 
that  velocity  ratio  Is  that  of  equality,  for  each  successive 
ffvarfer-tuni  is  made  by  both  shafts  in  the  same  time;  but 
its  actual -value  flnotnatca  between  the  Ibnlta— 


(39). 


— ^whttiF,  is  the  plane  OG 

and        cos#when  Fj  is  In  that  plane 

Its  value  at  Intermediate  instants  is  given  by  tbe  followluf 
equations  : — Let  4i>  4s  be  tbe  anglea  remetlvaly  made  by 
the  central  planes  of  tbe  forks  utd  sbaftB  with  tlia  plana 
OGjCt  at  a  given  Instant;  then 

008*  — tan^itau^i  ) 
■t,    J*,  _tan»i +oot»i  I  .   .   .  (40). 
»t       d^i    tan«, -hcot^sJ 

77.  iHtormUUid  iMheort—Cliei  and  BatduL—A.  diek  act- 
ing upon  a  ratchet-wheel  or  rack,  which  It  pushes  or  pulls 
throngh  a  certain  are  at  each  forward  stroke  and  leaves  at 
rest  at  each  backward  stroke,  is  an  example  of  Intermittent 
linkwork.  During  the  forward  stroke  the  action  of  the 
click  is  governed  %  the  principles  of  liukwork ;  during  the 
backward  stroke  that  action  ceases.  A  eatdt  or  poU,  turn- 
ing on  a  Axed  axis,  prevents  the  ratchet-wheel  or  rack  from 
reversing  its  motion. 

DMavm  6.   Trahu  of  Mechmim. 

78.  Ooneral  PriiiuipU».—A  tram  of  m«ehaiiiMi  consists  of 
a  series  of  pieces  eadi  of  which  Is  follower  to  that  which 
drives  it  and  driver  to  that  which  follows  It.  The  com- 
paratlve  motion  of  the  first  driver  and  last  follower  Is  ob* 
tained  by  combining  the  proportions  expressing  by  theii 
terms  the  velocity  ratios  and  by  their  signs  the  dlrectitmai 
relations  of  the  several  elementary  oomblnationa  of  which 
the  train  consists. 

79.  Tnku  of  IFkasI-woHt.— Lot  Ai,  A,,  Aa,eto.,  A»,An 
denote  a  series  of  axes,  and  mi,  «i,  m,,  etc,  mm-i,  ««  thetr 
angular  velocities.  Let  the  axis  A|  carry  a  wheel  of  K. 
teeth,  driving  a  wheel  of  a,  teeth  on  the  axis  A,,  whtoo 
carries  also  a  wheel  of  N,  teeth,  driving  a  wheel  of  n.  teetii 
on  the  axis  A*,  and  so  on ;  the  numbers  of  teeth  in  driven 
being  denoted  W  N's,  and  in  followers  by  n's.  and  the  axes 
to  which  the  wheels  are  fixed  being  denoted  by  namben. 
Then  the  resulting  velocity  ratio  is  denoted  by 


etc. 


,..etc...N..., 
a*  ..  etc  ...  a. 


«i     «i     »a  mm-t  »s 

that  is  to  8^,  the  velodty  ratio  of  tbe  last  and  first  axes  Is 
tbe  ratio  of  the  uodnct  of  tbe  numbers  of  teeth  in  the 
drivers  to  tiia  product  of  tiia  nnmben  of  teetii  in  the  fid* 
lowers. 

Supposing  all  the  wheels  to  be  in  outside  ge»Ing,  then, 
as  each  elementary  combination  reverses  the  direction  of 
rotation,  and  as  the  number  of  elementary  oombinatlons 
m  —  1  is  one  less  than  the  number  of  axes  si,  it  Is  evident 
that  if  SI  is  odd  the  dtrectlmi  of  rotation  is  preserved/  and 
if  even  reversed. 
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It  18  oftfin  a  qnestion  of  importanoe  to  determln  e  the  Dum- 
ber iif  teeth  Ina  tnia  of  wheels  beat  laitod  for  givlngade- 
tonuinate  Telocity  ratio  to  two  am.  It  was  shown  by 
Young  that,  to  do  this  with  the  l«ut  Mai  n»mber  of  teetk, 
the  vMod^  ratio  of  each  elementary  combination  shonld 
approximate  aa  nearly  as  poasible  to  3*59.  Thla  would  in 
many  cases  cive  too  many  axes :  and,  aa  a  oaefXil  practical 
rale,  it  be  laid  down  tbatnomS  to6oaght  to  be  the 
Umit  of  the  Tekwity  ntio  of  -an  elementary  combination 
in  wheelwork.  The  BmalleBt  namber  of  teeth  in  a  pinion 
for  epicyoloidal  teeth  ought  to  be  twelve  (see  sect.  68),— bat 
it  is  better,  for  amoothness  of  motion,  not  to  go  below 
JVbH» ;  and  for  InTolnte  teeth  the  naaUest  namber  is  about 
hwaiy-^ar. 

Let  -^be  the  velodty  ratio  leqnired,  redooed  to  its  least 

terms,  and  let  B  be  greater  than  C.   If  ^-  is  not  greatet- 

than  6,  and  C  lies  between  the  prescribed  minlmam  num- 
ber of  teeth  (which  may  be  called  t)  and  its  doable  2t,  then 
one  pair  of  wheels  will  answer  the  pnrpoeo,  and  B  and  C 
will  themselTes  be  the  numbers  required.  Sliould  B  and  C 
be  inoonvenlently  large,  they  are,  if  possible,  to  be  resolved 
into  Ihetini.  and  those  Actors  (or  if  they  are  too  small, 
mnltl^ea  of  them)  used  for  the  number  of  teeth.  Should 
B  or  <X  or  both,  be  at  onee  inconvenient^  large  and  inime, 

then,  instead  of  the  exact  ratio     some  ratio  approximating 

to  that  ratio,  and  capable  of  resolution  into  convenient  &o- 
tors,  la  to  be  found  by  the  method  of  odtatinued  fractions. 

Should  -Q  be  greater  than  (S,  the  best  namber  of  eiemon- 
tary  oomhinatlons  m— 1  will  lie  between 

logB-logC     .  I^B-ImC 
— 1^8— »*      loffS  • 

Then,  if  possible,  B  and  0  themselves  are  to  be  resolved 
each  into  si  —  1  iaotofa  (coQDting  1  as  a  fiuitor),  which  Cao- 
ftoifl,  or  multiples  of  than,  shul  be  not  leas  than  t  nor 
greater  than  61;  or  if  BaadCoontidn  Inconveniently  large 
prime  fwtors,  an  ^proximate  velod^  ratio,  found  by  the 

method  of  eontfaraed  fiaetions,  is  to  ba  aobatitated  for 
■abefore. 

So  fitr  as  tiia  resultant  velocity  ratio  Is  eonoemed,  the 
trdtr  of  the  driveia  N  and  of  the  foUowen  %  is  immaterial ; 
but  to  secure  equable  wear  of  the  teeth,  as  explained  in 
sect.  M,  the  wheels  ought  to  be  so  arranged  that,  for  each 
•lementary  combination,  the  greatest  common  divisor  of 
K  and  «  shall  be  either  1,  or  as  small  as  possible. 

80.  DouhU  BooMt  Cbujiluv.— It  has  been  shown  In  sec- 
tion 76  that  the  veloei^  ntIo  n£  a  pair  of  shafts  oonpled  1^ 
a  univeraal  Joint  flnetnates  befewam  the  limits  eos  •  ana 

-    r.   Hence  one  or  both  of  the  shafts  must  liave  a  vibra- 

COS  f 

tory  and  onstea^  motion,  ii\|nrious  to  the  mechanism  and 
framework.  To  mrlato  this  evil  a  short  Inteimediato  shaft 
la  Introduced,  making  equal  angles  with  the  first  and  last 
shaft,  coupled  with  each  of  them  by  a  Eooke's  Joint,  and 
having  its  own  two  forks  in  the  same  plane.  Let  m^, 
«B  the  angular  velocities  of  the  first,  intermediate,  and 
Urt  shaft  In  this  fruia  of  liM SsejU^s eotwtfivi.  71ien,flKmi 
the  priuclples  of  sect.  78  it  It  evident  that  at  each  instant 

and  eonaequentlj  that -■•i ;  so  that  the  fiuo- 

tnations  of  angular  velocity  ratio  caused  by  the  first  conp- 
Kng  are  exactly  neutralized  by  the  second,  and  the  first  and 
last  shafts  have  equal  angular  velocities  at  each  Instant. 

81.  Omvermnjr  and  DtwrmnQ  Train*  of  lleduiniam, — ^Two 
or  more  tnuns  of  mechanism  may  amverga  into  one, — as 
when  the  two  pistons  of  a  pair  of  steam-enginea,  each 
through  its  own  connecting-rod,  act  upon  one  erank^ahaft. 
One  train  of  mechanism  may  diverffv  Into  two  or  more,— as 
when  a  single  shaft,  driven  by  a  prime  mover,  carriea  sev- 
tnX  pulleys,  each  of  which  drives  a  difibrent  ntaehine.  The 
ptiae^es  «  comparative  motion  in  anch  omiTetgbic  and 
oiTarging  tiabu  sre  the  same  as  in  simple  trains. 

DtrMim  6.  AnragaU  OmMiuiltoai. 


fiomponent  motions  impressed  on  It  by  more  than  one  driver. 
Two  classes  of  aggregato  oombinatioos  may  be  distinguished 
whidi,  though  not  difltnent  In  their  actual  nature,  difl'er 
la  the^Ca  n^iieh  th«7  present  to  the  designer,  and  in  the 
iBsAad  vi  Mention  to  ba  fidlowod  in  qneanma  n^eoting 


Class  I.  oomprises  those  cases  In  which  a  piece  A  Is  not 
carried  direcuy  by  the  frame  C,  but  by  another  piece  & 
rdativtiy  towhich  the  motion  of  A  is  given, — the  motion  of 
the  piece  B  relatively  to  the  firame  C  beii^  also  git<Hi. 
Thenthemotion  of  A  relatively  to  the  frame  C  is  the  resiilt- 
amt  of  thcmotion  of  A  relatively  to  B  and  of  B  relativdy 
to  C ;  and  that  resultant  Is  to  be  found  by  the  prindtdM 
already  explained  in  division  8  of  this  ohwptar,  seeta.  84 
toil. 

Class  II.  comprises  those  cases  in  which  the  motions  of 
three  points  In  one  follower  are  determined  by  their  con- 
nections with  two  or  with  three  diflhrent  drivers,  so  that 
the  motion  of  the  follower,  as  a  whole^  la  to  be  detennlnad 
by  the  prindples  of  23  71,  78,  pp.  687, 699. 

This  classification  is  founded  on  ^e  kinds  of  problems 
arising  from  the  combinations.  Willis  adopts  another 
classifloation,  founded  on  the  tAjteU  of  the  ctnnbinatioiiih 
which  obleoto  he  divides  into  two  eltsaaa,  via.  (1)  to  pn^ 
duce  aggragaU  ve^uUj/,  or  a  veloei^  wliieh  ia  the  reanltent 
of  two  or  more  components  in  the  same  patii,  and  (2)  to 
produce  an  offgregaU  path,  that  is,  to  make  a  given  point  in 
a  rigid  body  move  in  an  as^gned  path  by  communicating 
vmUin  moaona  to  other  points^  that  body. 

It  Is  seldom  tiutt  one  of  these  dtheta  is  prodneed  witboat 
at  the  same  time  prodnding  the  other ;  but  the  elaarific*- 
tlon  of  Willis  depends  opon  which  of  those  two  elIbcts,eveB 
supposing  them  to  occur  together,  is  the  practical  d^eot  of 
the  mechanism. 

83.  Stdu^UeaHoK  of  Otrdt—Difereatial  WtuHatt  Jtsefa, 
Summ,  md  ThdUs.— The.axis  C  (flg.  26]  carries  a  larger  bar- 
rel AE  and  a  smaller  barrel  DB,  rotating 
as  one  piece,  with  the  ^[ular  toIo^^  «| 
in  the  direction  AE.  Tut  pnlltyorsisass 
FQ  has  a  weight  W  hung  to  tts  oentm. 
A  cord  has  one  end  made  fMt  to  and 
wrapped  round  the  barrel  AE ;  it  passes 
from  A  under  the  sheave  FQ,  and  has  ih» 
other  end  wrapped  round  and  made  test 
to  the  barrel  BD.  Bequired  the  relation 
between  the  velocity  of  tnuislaU<m  «. 
W  and  the  angular  Tdodt7  «i  of  thedtfto<> 
eiUialbarreL 

In  thiscasetilaan  wrsgwIsesllssilKpr^ 
duoed  by  the  Joint  aeuon  of  the  two  oriT- 
ers  AE  and  BD,  transmitted  by  wn^iping 
connectors  to  FG,  and  combined  by  thai 
sheave  so  as  to  aet  on  the  follower  W, 
whoae  motion  la  tiiesame  wltli  that  of 
eentre<tf  FQ. 

The  velocity  of  the  point  B  Is  «i.  AC^  moord  motiesi 
being  consldoed  positive.  The  velocity  oT  tne  point  O  la 
—Ml.  CB,  iewmward  moti(»  being  negative.  Henoe  (Mh 
687f  68^  «  71, 78)  the  Instantaneous  axis  of  the  aheeve 
!•  in  Oe  diajiieter  FQ,  at  the  distanee 
FG  AC -BO 
8  'AC  +  BC 

ttcm  tite  eantn  towards  Q ;  the  angular  Ttlodlr  «f  th» 
ahesiTBis 

AC  +  BC 

.FQ  • 

and,  oonaeqnently,  the  velocity  of  its  centre  is 

FQ    AC-BC  ■t<A0-BO 
•i--|.-2--AC+BC"        2  •  -t^' 

or  the  meoM  Mmsm  the  mEpoMss  tf  wrUeal  parte  tf 

tkecord. 

If  the  cord  be  fixed  to  the  frame-woifc  at  the  ptdnt  B, 
Instead  of  belng'woand  on  a  hand,  the  Tolodty  of  W  Is 
half  that  of  AF. 

A  ease  contolning  several  sheaves  is  called  a  Uotk.  A  /«8- 
Uoefe  is  attached  to  a  fixed  point ;  a  reiwiw  j-Mset  Is  movabie 
to  and  from  a  frll-blook,  with  whluh  it  k  connerted  ^ 
two  or  more  plies  of  a  nqw.  Tbo  whole  onablnatien  em- 
stitutes  a  iactU  or  pai-e&aM. 

The  two  plies  of  a  rope  at  opposite  rides  (UT  a  sheave  in 
the  foU-b^pek  heve  equal  and  oppeaite  Telocitlee.  The  tw» 
pliea  at  opporite  lidaa  at  a  sheave  in  the  mwdng'MoA 
have  velodtiea  (as  in  the  ease  of  the  sheave  FQ)  ^^^B»^1m| 
equally  in  opposite  directions  from  the  velocity  of  the 
ranoing-block. 

One  end  of  the  rope  is  fiwtened  either  totbeUl-Uoekor 
the  running-block.  The  other,  or  free  end,  Is  called  the 
/off.  Let'«i  be  the  veloci^  <tf  the  fUl,  Uiat  of  the  nn- 
nlng-blook ;  and  let  It  he  required  to  flna  ttielr  ratio ;  and 
let  velocities  towards  the  foU-ldoA  be  jniUr^,  end  ft«n 
it  negative. 

CAMOt  L  If  the  Ihstened  end  of  tiie  rm  be  attaAed 
thelUl-Uoek  its  veloeltr  ia  0,  and  this  dte  k  the  letallr 
«f  the  fiiat  jfir.  The  rope  passes  wider  a  ahaeT*  In  A* 
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nnnlng-bloek,  ao  tluit  tlie  velocity  of  the  second  ply  li  2tr,. 
It  then  puBM  oTOT  %  sfaeftTs  in  the  fidl-block ;  the  velowty 
of  the  third  ply  is  — Sv^ ;  then  under  m  aheftTe  in  the  ran- 
nln^block ;  the  veloel^  of  the  foarth  ply  U  4*s  ■  and  w  on, 
-4he  |«i«nl  law  being  this let  n  be  an  nm  nomber,  then 
th«  velocity the  »^  ply  —nv, 

(n+D-'pIy  »vA  .  .  .(43). 

If  thefoUbethe(ii  +  l)»>ply  ) 
Cum  2.  If  the  fastened  end  of  the  nme  be  attached  to 
the  nmulng-bloelE,  the  velocity  of  the  flrat  ply  ia  v,:  of 
the aeoond,  —    ;  of  the  ^trd,3i>.;  of  the  fourth,  —  Sbj ; 
and,  generally,  if  a  be  an  odd  nomber, 

velocity  of  the  a*  ply  — iw-  "1 

(»+l)*plj--a.,      [  .  .  .  (44). 
-*t,lf  the  flOI  be  the  (•+!)•*  ply  j 

Generally,— 

^— 

where  i*  is  the  Mtna&flr  ofpUet  of  ro^    wkicK  the  ngming-ilode 

*^TSe  ibeaves  in  a  block  are  osaally  made  all  of  the  lame 

diameter,  and  torn  on  a  fixed  pin,  ud  the?  have,  conee- 
aoently,  dillbrent  angular  velocities.  Bat  by  making  the 
diameter  of  each  iheave  proportional  to  the  velocity,  rela- 
tively to  the  block,  of  the  ply  of  rope  which  it  is  to  carrjr, 
the  angnlar  velocitite  of  the  sheavee  in  one  block  may  be 
rendered  eqoal,  so  that  the  sheaves  may  be  made  all  in  one 
^e0e,  and  may  have  Joomals  toming  ia  fixed' bearings. 
This  is  called  WkU^»  taekie,  from  the  biTentor. 

For  details  and  technical  terms  see  8HiPBDiu>iira. 

84.  Differential  Screw. — On  the  same  axis  let  there  be  two 
■crews  of  the  respective  pitchee  and  Pt,  oiade  in  one 
piece,  and  rotating  with  the  angular  velocity  m.  Let  this 
nleee  be  a^ed  B.  Let  the  first  screw  tnm.  in  a  fixed  not 
C,  and  the  second  in  a  sliding  oat  A.  The  velocity  of  ad- 
vance of  B  relatively  to  C  is  (according  to  sect.  41)  api,  and 
of  A  relatively  to  B  (according  to  sect.  67)  —  ;  neoee 
the  velocity  of  A  relatively  to  C  is 


"(J*!  -Pt) 


(46), 


being  the  same  with  the  velocity  of  advance  of  a  screw  of 
the  pitch  Pi—pi.  This  combination,  called  ifwUar'sorthe 
combinoe  the  strength  of  a  large  thread 
with  the  slowneaa  of  motion  doe  to  a  small  one. 

86.  EpiqieHe  Train».-~Tha  term  eptetfcHe  trom  is  tued  by 
Willis  to  denote  a  train  of  wheels  carried  by  an  arm,  ana 
having  certain  rotations  relatively  to  that  arm,  which  itself 
rotates.  The  arm  may  either  be  driven  by  the  wheels  or 
anist  in  driving  them.  The  comparative  motions  of  the 
wheels  and  of  the  armr  u>4  the  aggragate  patht  traced  by 
points  in  the  wheels,  are  determined  by  the  principles  c» 
the  composition  of  rotations,  and  of  the  deeerlption  of  roll- 
ing curves,  explained  in  sects.  37  to  40. 

86.  LMe  JfofUa.— Let  S  (fig.  27)  be  the  shaft  of  a  steam- 
engine,  0  its  axis,  Ef  the  forward  eeeeiUrie,  soitably  placed 
for  moving  the  slide-vuve  when  the  uiaft  rotates  for- 
wards, F  its  centre,  OF  its  crankrarm,  Cf  its  rod,  Ei  the 
iaekward  eeeeatric,  suitably  placed  for  moving  the  slide- 
valve  when  the  shaft  rotates  backwards,  B  its  centre,  OB 
its  onuk-arm,  C»  its  rod.  L  is  a  long  narrow  box  called 
the  iUk,J(^tedat  T/andT»  to  the ecoentrie rods;  B  is  tlie 
nlto-ZM  which  works  the  slide- valve,jointed  toP,a  slider, 


Pig.  27. 

which,  by  moving  either  L  or  R  or  both,  can  be  adjusted 
to  any  required  position  in  the  link.  When  P  is  at  T/the 
valve  ia  said  to  be  in  fuU  forward  georing.  being  acted  upon 
by  E^alone.  When  P  is  at  1^  the  valve  issiUdto  beiu/uQ 
baekiard  geariatg,  being  acted  upon  by  Ei  alone.  When  P 
Is  placed  in  an  intermediate  position,  the  valve  has  an 
aggr^ate  motion  due  to  the  Joint  action  of  and  E|. 
The  moat  euct  mode  of  determining  that  motion  ia  to  make 
m  skeMm  drawing  of  the  apparatus  In  various  positions; 
but  an  mprxMrfskUton  to  the  motion  of  the  valve  may  be 
•btalnedfir  Joining  FB,  and  taking  Q  so  that 

T/PiT»P::FQ:BQi 


Fig.  28. 


then  the  valve  will  move  nearly  aa  if  It  weie  worked  by 
one  eooentrla  having  Its  centre  at  Q. 

87.  iWoM  JToMsM  (snul}.— A  ^aralM  swflm  is  a  ewnbi> 
natioD  of  turning  ^eoes  In  mecnanlmn  designed  to  guide 

the  motion  of  a  recip> 
y^iT  rooating  piece  either 
exactly  or  approxi- 
mately in  a  stral|^ 
line,  so  as  to  avoid  the 
friction  which  ariaea 
from  the  use  of  straight 
guides  for  that  purpose 
Fig.  28  represents  an 
exact  parallel  motioi^ 
first  proposed,  it  Is  be- 
lieved, ^  Hi.  Bcott 
BoBsell. 

The  aim  CD  turns  on 
the  axis  C,  and  is  joint- 
ed at  D  to  the  middle 
of  the  bar  ADB,  whose 
length  is  doable  of  tliat  of  CD,  and  one  of  whose  ends  B  la 
Jointed  to'  a  sliden  sliding  in  straight  guides  along  the 
fine  CB.  Draw  BE  perpendtcolar  to  CB,  catting  CD  pro- 
duced in  E,  then  E  is  the  Instantaneous  axis  of  the  bar 
ADB;  and  the  direction  of  motion  of  A  ia  at  every  inatani 
perpendicular  to  EA,  that  is,  along  the  straight  une  ACo. 
while  the  stroke  of  A  is  ACo,  extending  to  equal  distances 
on  either  aide  of  C,  and  equal  to  twice  the  chord  of  the  are 
Dd,  the  stroke  of  B  is  only  eqnal  to  twice  the  sagitta ;  and 
thus  A  is  guided  through  a  comparatively  long  stroke,  by 
the  sliding  of  B  through  a  comparatively  abort  stroke,  ana 
by  rotatory  motions  at  the  Joints  C,  D,  B.  (For  details,  see 
Stkam-Engikx.) 

88.  Parana  Motion— Waift  Approximate  (see  fig.  29).— 
Let  CT,  ct  be  a  pair  of  levers  oonnected  by  a  link  Tt,  and 
oscillating  about  the  azesCe  between  the  positions  marked 
1  and  3.  Let  the  middle  positions  of  the  levers  CT,,  cf,  Im 
parallel  to  each  other.  It  Is  required  to  find  a  point  P  in 
the  link  Tt  such  that  its  middle  position  P,  and  its  ex- 
treme positions  PtfPiBball  be  in  the  same  straight  line 
88,  perpendicular  to  CT,,  ot,,  and  so  to  place  the  axes  C,  e  on 
the  linea  CTn  et.  that  the  path  of  P  between  the  podtimw 
Pti  Ps*  Ps        be  as  near  as  poidl^  to  a  stndgfatUne. 


Fig.  29. 

The  axes  C,  c  are  to  be  so  placed  that  the  middle  M  of 
the  versed  sine  VT],  and  the  middle  m  of  the  versed  sine 
tti,of  the  respective  arcs  whose  equal  chords  T.Ta,(|l« 
represent  Uie  stroke,  may  each  be  in  the  line  S8.  Then 
T,  and  T,  will  be  as  far  to  one  side  of  SS  as  T,  la  to  the 
otoei,  and  and  will  be  as  far  to  the  latter  side  of  S3 
as  (,  Is  to  the  former ;  consequently,  the  tvfb  extreme  posi- 
tions of  the  links  T^t^,  T,f,  are  parallel  to  each  other, 
and  Inclined  to  SS  at  the  same  angle  in  one  direction  tlutt 
tbe  middle  position  of  the  link  T.(,  is  inclined  to  that  line 
in  the  other  directfoa,  and  the  three  Intersections  Pf,  P^ 
P*aTe  at  the  same  point  on  the  link. 

The  position  of  the  point  P  on  the  link  is  foond  by  tiie 
foUowmg  proportional  equation:— 


::TV 
::CM 


Tt:  PT:  Pn 
+  h» :  TV  :  *j  I- 
+  cm  :cM  :  CM) 


Suppose  the  axes  C,  e  to  be  given,  the  line  of  stroke 
and  the  length  of  stroke  L  -  T,T«  -  that  It  is  re> 
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(48). 


mini  to  And  the  dimenatoiia  of  the  levwa  md  link.  Jjt% 
all  C3I  aad  CM  pwpeQdicalftr  to  88 ;  then 

CT-CM+ITV;  d-m+lrt; 

T*-|/iMM*  +  l(TV  +  *»J«i  . 
If  G  end  <;  arest  the  same  side  itf  fiS,  the  imaller  of  the 
ttpo  perpendicnlaTsia  to  be  treated  M  negative  In  the  form- 
nbe,  and  tUe  diffurence  of  the  vened  sines  osed  instead 
of  their  snm;  and  the  point  P  will  lie  in  the  prcUmgatum 
of  the  liak  bejond  Tt  totlwudeof  the  longer  lever.  When 
the  arci  of  oscillation  of  the  leveis  on  eitoer  ^de  of  their 
niddle  positioni  do  not  exceed  30**,  the  intermediate  por- 
tion! of  the  path  of  P  between  Pi,  P,,  and  P,  are  near 
enough  to  a  straight  line  for  practical  purposes ;  and  that 
point  may  be  used  to  guide  a  sliding  piece,  such  as  the  pis- 
ton-rod of  a  steam-engine,  for  which  purpose  this  parallel 
motion  was  originally  invented  by  Watt. 

Chaptbb  II. '  On  Applikd  Dynamics. 
89.  LatM  of  Motion. — The  action  of  a  machine  in  trans- 
mitting fores  and  vutum  HimidtaneoDslT,  or  performing 
work,  is  governed,  in  common  with  the  phenomena  of  mov- 
ing bodies  in  general,  by  two  "laws  of  motion,"  for  which 
•ee  p.  683  >g. 

SO, '  Comparuon  of  DenaUnu  Force  with  Onmhr. — See  p. 
708^  «n04-106. 

9L  Deviating  Forem  OUuMd—DeJlectinii  Force  Aecdmi- 
ting  md  BOarding  Foree9.Seti  pp.  708,  709,  |9  U4-119. 

92.  Division  of  the  Ai^ecf.— On  this  elassiflcatlon  of  the 
deTiating  forees  in  machines  isfonnded  the  following  divls- 
ianot  tub  wabitat  of  dytuunfos  as  aindied  to  maohi^ee : — 

DiiMtM  1.— Balanced  forces  in  machines  of  nnlfiinn  ve- 

lodtr. 

Divition  2. — Deflecting  forces  In  such  machines. 
Dinaion  3. — Working  of  machines  of  varying  velocity. 

XMvMm  1.  Balaaeoi  Foreet  m  JfacAtM*  of  Vinifarm  Kelootty. 

93.  AppUeaiion  of  Force  to  Medianim. — Forees  are  applied 
in  units  of  weight ;  and  the  unit  most  commonly  employed 
in  Britain  is  the  pound  amArdupoxt.  The  action  of  a  force 
applied  to  a  body  is  always  In  reality  distributed  over 
some'  definite  space,  either  a  volume  of  three  dimensions 
or  a  surface  of  two.  An  ezamsle  of  a  force  distributed 
throughout  a  volume  is  the  toexgU  of  the  bodyitaelf,  which 
acts  on  every  particle,  however  small.  The  preuure  exert- 
ed between  two  bodies  at  their  aur&oe  of  contact,  or  be- 
tween the  two  parts  of  one  body  On  either  side  of  an  ideal 
surface  of  separation,  is  an  example  of  a  force  distributed 
over  a  surface.  The  mode  of  disteibation  of  a  force  applied 
to  a  solid  body  requires  to  be  considered  when  its  stifiiess 
ai|d  strength  are  treated  of;  but^  in  questions  respecting 

'  the  action  of  a  force  upon  a  rigid  body  considered  as  a 
whole,  the  rtiuUant  of  the  distributed  fon^  determined  ae- 
eording  to  the  principles  of  Statics,  and  considered  as  acting 
in  a  rinqlo  line  and  applied  at  anivI«jMiMt,  may,  forthe  oc- 
casion, be  substituted  for  the  force  ai  really  distribnted. 
Thus,  the  weight  of  each  separate  piece  in  a  machine  is 
treated  as  acting  wholly  at  its  emtre  of  grovitf/^A  each  pres- 
sure applied  to  it  OS  acting  atapoint  called  the  centre  o/vtm- 
•wre  of  the  sur&ceto  which  the  pressure  is  really  applied. 

94.  Fbreet  applied  to  Jfeehanwm  Cttutd.—lt  «  be  the 
ablimitg  of  a  force  F  applied  to  a  piece  of  a  machine, — that 
is,  tne  angle  made  by  the  direction  of  the  force  with  the  di- 
rection of  motion  of  Its  point  of  application — then  by  the 
principles  of  Statics,  F  may  be  resolved  into  two  rectangu- 
lar components,  viz : — 

Along  the  direction  of  motion,?— Fees* )  /.^y 
Acrossthedirectionof  motloa,Q-Fsin#J  '  * 
If  the  component  along  the  direction  of  motion  acts 
mAth  the  motion,  it  is  called  an  ^ort ;  if  against  the  motion, 
a  Ttnetanee.  The  component  aerou  the  direction  of  motion 
ia  a  lateral  preuure ;  the  unbalanced  latenfl  preesnre  on  any 
pleoo^  or  part  of  a  piece,  is  diiJUeUitg  force.  A  latend  pree- 
■are  may  Increase  resistance  by  emsing  friction ;  the  fric- 
tion BO  caused  acts  against  the  motion,  and  is  a  resistaaoe, 
but  the  lateral  pressure  causing  it  is  not  a  resistance.  Be- 
sistauoes  are  distinguished  into  tw^fuj  and  prejudicial,  ac- 
flording  as  they  arise  from  the  nsefiti  eflbct  produced  Vf 
the  machine  or  from  other  causes. 

95.  Work. — ITorfc  consists  in  moving  against  resistance. 
Theworlc  is  said  to  be  j>«r/onii«d,  and  the  resistance  over- 
tome,  VfTork  is  measured  by  the  product  of  the  resistance 
into  the  distance  throogh  which  its  point  of  application  is 
moved.  The  unii  of  work  commonly  nsed^n  Britain  is  a 
resistance  of  one  ponnd  overcome  througli  a  distance  of 
•ne  foot,  and  is  called  m foot-pound. 

Work  is  distinguished  into  uteful  work  and  pr^Hdtctal  or 


lost  work,  aoeording  as  it  Is  pBrfimned  In  producing  the  aw- 
fbl  effect  of  the  quichine,  or  in  overoMning  pr^jndidal  le- 
sistftuce. 

96.  Ettergp — JPotential  Enorgj/. — Energy  means  eapaoi^  for 
performing  work.  The  energy  of  an  effort,  or  potmtial  emorgg, 
la  n^aaured  by  the  product  of  the  ^ort  into  the  distance 
through  which  its  point  of  application  ia  aaable  of  being 
moved.  The  nnit  of  energy  is  the  aame  with  the  nnit  of 
work. 

When  Uie  point  of  i^lication  of  an  eflbrt  kaa  hem  wumd 
throogh  a  given  distuice,  energy  issald  to  have  been  exerted 
to  an  amount  expressed  b^  the  firoduct  of  the  effort  Into 
t)ie  distance  through  which  its  point  of  apidication  haa 
been  moved. 

97.  K(ina6Ie  .^or(  and  ^Mutence.— If  an  effort  has  dUIbr- 
ent  magnitudes  during  different  portions  of  the  motion  of 
its  point  of  application  through  a  given  distance,  let  mdh 
difierent  magnitude  of  the  ^fort  P  iw  mnlU^ied  1^  the 
length  A«  of  the  corresponding  pcwtuin  of  the  path  cC  tbc 
point  of  application ;  the  sum 

a.  Pa*  (50: 

ia  the  whole  energy  exerted.  If  the  effort  varied  by  insen- 
slhle  gradations,  the  energy  exerted  la  the  Integral  or  Umil 
towards  which  that  sum  approaches  eoatinnally  as  the  di- 
virions  of  the  path  ate  made  smaller  and  mora  nnmetooa^ 
and  Is  expressed  by. 

/Pd»  (H). 

Similar  processes  are  applicable  to  the  finding  of  the  work 
performed  in  overcoming  a  varying  resistance. 

98.  DjfHomomeUr  or  indicator. — A  dynamometer  or  indi- 
cator Is  an  insfenunent  which  messnres  and  reooida  tha 
energy  exerted  by  an  effort  It  nsually  oouists  easen- 
tially,  first,  of  a  piece  of  paper  moving  with  a  velocity  pro- 
portional to  that  of  the  point  of  apidicatioa  of  the  effort, 
and  having  a'stnUgbt  line  marked  on  it  puallel  to  Its  dino- 
tlon  of  motion,  called  the  sen  line;  and  secondly,  of  a 
spring  Scted  upon  and  bent  by  the  effort,  and  carrying  • 
pencil  whose  perpendicalar  distance  from  the  zero  line,  as 
regulated  by  Uie  bending  of  the  spring,  is  proportional  to 
the  effort.  The  pencil  traces  on  tat  pieoe  of  paper  a  Una 
such  that  Ite  ordinate  perpendicalar  to  the  sero  line  st  a 
given  point  represents  the  effort  P  for  the  correspondiOK 
point  in  the  path  of  the  point  of  effort,  and  the  area  be- 
tween two  ordtnaiet  represents  the  energy  exerted, /rd^  for 
the  corresponding  potion  of  the  path  of  the  poiniof  elrort. 

99.  iVfMjpb  of  Uie  EmaUtf  of  Euerm  aad  IToHb.— From 
the  first  law  of  motion  it  follows  that  In  a  machine  whoae 
pieces  move  with  uniform  velocities  the  efforts  and  resist- 
ances most  balance  each  other.  Now  firom  the  laws  of 
Statics  (see  above)  it  Is  known  that,  in  radet  that  a  ^item, 
of  foroes  applied  to  a  ^t^  of  connected  pointim^  be  In 
equilibrium,  it  is  necessary  that  the  sum  formed  by  pat- 
ting together  the  products  of  the  forces  by  the  renieetive 
distances  through  which  their  points  of  application  are 
capable  of  moving  simnltaneoosly  each  along  the  direction 
of  the  force  applted  to  It,  shall  ha  sero,^^odQcta  being 
considered  positive  or  negativeacooidlngas  the  direeUon 
of  the  forces  and  the  possible  motions  w  thalr  points  of 
application  are  thesameoropiNisito. 

In  oth«r  words,  the  com  ot  the  negative  prodocts  Is 
equal  to  the  snm  of  the  positive  prodncts.  Thu  prindplOk 
applied  to  a  machine  whose  parts  move  with  nnifora^velo- 
cities,  is  equivalent  to  saying  that  in  any  given  interval  otf 
time  the  enorgg  exerted  i$  equ^  to  the  work  performed. 

The  symtmical  expressfon  of  this  law  b  as  follows :-— La< 
efforts  be  ^iplied  to  one  or  any  nnmlier  of  points  vt  a  ma- 
chine ;  let  any  one  of  these  efforts  be  represented  by  P,  and 
the  distance  traversed  by  its  point  (tf  application  In  a  given 
interval  of  time  by  d« ;  let  resistances  be  overotmie  at  one 
or  tiaj  number  of  points  of  the  samemaehine ;  let  any  oik 
vS  these  resistances  be  draiotod  by  B,  and  tlie  dlatanec 
traversed  by  Its  point  of  application  In  the  given  Intanral 
<Mr  tima  by  dr*;  then 

Z.Pdf-S.Bde'  (BZ). 

The  lengths  d»,  A*"  are  proportional  to  the  velocities  of 
the  points  to  whose  paths  they  belong,  uid  the  proportliMS 
of  those  velocities  to  each  other  aie  Mdndble  fmn  the  con- 
struction of  the  machine  by  the  principles  of  pore  nedi- 
anism  explained  in  Chapter  I. 

100.  Efficiency. — The  ej|id«ncy  of  a  machine  is  the  ratio  of 
the  utefui  work  to  the  ioicd  work,— -that  is,  to  the  energy 
exerted,-- and  is  represented  by 

X.E-ds'  S.B^  _S.B«if'_U 


S.Pda  E 


a.IMs'-fa.^ds' 

B«  being  tsken  to  represent  nseftal  and  By  prejudicial  ro> 

sistances. 

The  more  nearly  the  efficiency  of  a  ny^^nm  apiMliafiliag 
to  unity  the  bettor  is  the  machine. 
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101.  Pawtr  tmd  ^ae(.— The  jwiMr  of  a  mMhlne  la  the  «a- 
wgy  «x«rted,  Biid  the  ^eet  tue  useful  work  performed,  In 
•ome  inteml  of  tiiae  of  deAuite  length,  suca  m  ■  aeoood, 
«u  hoar,  or  a  day. 

-  The  unit  of  power,  called  oonTentionally  a  hor$B-power,  it 
550  CMt-poanda  per  second,  or  33,000  foot-poonda  per  min- 
Qte,  or  1,96(^000  foot-ponnda  per  hoar. 

ue.  JfodWM  of  a  Maehime.—ln  the  Investigation  of  Uie 
propertiea  of  a  machine,  the  useful  resiBtanoee  to  be  over- 
come and  the  oaeAil  work  to  be  performed  are  nanaUy 
given.  The  prejudicial  reaistaneea  are  generally  ftanetions 
of  the  osefol  reoistancee  of  the  weights  of  the  pieces  of  the 
meehantom,  and  of  their  form  wd  anaagement ;  and,  having 
been  determined,  theyBonre  tor  the  compntation  of  the  bwf 
work;  which,  being  added  to  the  xm^ai  work,  givea  ttte  ex- 
penditare  of  energy  reqnired.  The  result  of  this  investi- 
gati<m,  expressed  In  the  form  of  an  equation  between  this 
energy  and  the  nseftil  work,  is  ealled  by  Moseley  the  jHod- 
■ts*  ^  the  machine.  Th«  general  ibim  (rf  tin  modolas  may 
be  expressed  thus^  ^  . 

E-U+*(U,  A)  +  *(A)   ....  (54), 

where  A  denotes  scow  qnantity  or  set  of  qnanUties  depend- 
Ing  on  the  form,  amtngement.  weight,  aftd  o^er  propertiea 
<i  the  meehaaisBL  Hosel^  however,  has  pointed  oat  tliat 
In  most  oases  Uiis  eqnatiou  takes  the  much  more  rimple 
fimn  of 

E-(1+A)U  +  B,  (65), 

where  A  and  B  are  eotutauU,  depending  on  the  form,  ar- 
nngement,  and  weight  of  the  mechanism.  The  effloien*^ 
ctnresponding  to  the  last  eqnatlon  is 

E     1  +  A  +  B/U 

103.  Traina  of  Meekanitm. — In  applying  the  preceding  prin- 
ciples to  a  train  of  mechanism,  it  may  either  be  treated  as 
a  whole,  or  it  may  be  considered  la  sections  oonslsting  of 
sinsle  pieces,  or  of  any  convenient  portion  of  the  train, — 
«acn  section  being  treated  as  a  machme  driven  by  the  effort 
applied  to  it  and  energy  exerted  npon  it  through  its  line 
«f  conneeUim  with  the  preceding  section,  pexformlag  nie- 
All  work  by  driving  the  following  eeotion,  and  losing  woAi 
by  overcoming  its  own  prdndlelal  resistuiees. 

It  is  evident  that  Ms  ^Jtaausf  of  the  wMt  trakt  it  Ms^rod. 
mei  ttf  the  ^gieUmda  of  Ut  teetUmt^ 

101.  BobOmg  Pieeea — CbaplM  Jbrest.— It  is  trften  eon- 
venient  to  express  the  energy  exerted  npon  and  tlie  work 
perfonned  by  a  turning  piece  In  a  machine  In  twms  of  the 
wmmmt  of  the  eoaplM  of  foree$  acting  on  it,  and  of  the  an* 
gnlar  veloeity.   See  p.  736,  2  219. 

The'ordinuy  Brituh  unit  of  mmnent  SsaybofrjMnid:  bnt 
it  is  to  be  remembered  tliat  this  Is  a  foot-pound  of  a  dubr- 
«nt  sort  from  the  anit  of  energy  and  work. 

If  a  force  be  applied  to  atoming  piece  In  a  line  not  pass- 
IngjdiTOOgh  its  axis,  the  axis  will  press  against  its  bearings 
witn  an  equal  and  parallel  foro^  and  the  equal  and  oppo- 
site reaction  of  the  bearings  will  constitute,  together  with 
the  first-mentioned  foree,  a  coaple  whose,  arm  Is  the  per- 
pendieolar  distance  from  the  axis  to  tiie  line  of  ao^m  of 
the  first  force. 

A  eonple  issaid  to  oe  HgX-  or  Mt^lumdti  with  r^iBROioe 
to  the  observer,  according  to  the  direction  In  which  it  tends 
to  torn  the  body, and  is  adriw'iigctHiple  era  twMng eonple 
aocoiding  as  Its  tendent^  is  with  or  against  that  of  the 
actual  rotation. 

Let  d(  be  an  interval  of  time,  m  the  angnlar  velocity  of 
the  piece ;  then  mdi  is  the  angle  tluoogb  which  it  turns  In 
the  Interval  tU,  and  d*  —  vdt  ^rmdt  is  the  distance  through 
which  the  point  of  ai^lication  of  the  foroe  moves.  Let  P 
represent  an  effort,  so  that  Pr  Is  a  driving  couple,  then 

Pdg  -  Pvdt  -  Pr«df  -  Hadt  ....  (67) 

is  the  energy  exerted  by  the  couple  M  In  the  interval  dt; 
nnd  a  ff<m<i^r  equation  gives  the  work  performed  in  over- 
coming a  resisting  couple.  When  several  oonptes  act  on 
one  piece,  the  resultant  of  tiielr  moments  Is  to  be  multi- 
plied by  the  eonmon  angnlar  velocity  of  the  whole  piece. 

105.  Btdnetim  of  Forea  to  a  ffh«n  Point,  and  of  Cbwp/u  to 
the  Axi»  of  agivm  In  computations  respecting  ma- 

ehinea  it  is  often  convenient  to  subetltnte  for  a  force  applied 
to  a  given  point,  or  a  eonple  applied  to  a  given  piece, 
the  e^wUmit  force  or  couple  applied  to  some  other 
point  or  piece ;  that  is  to  say,  the  force  or  couple,  which, 
if  applied  to  the  other  point  or  piece,  would  exert 
eqoal  ene^y  <aemploy  equal  work.  The  principles  of  this 
redncticm  are  that  the  ratio  of  the  given  to  the  equivalent 
force  is  the  reciprowl  of  the  ratio  the  velodtleB  of  their 
points  of  application,  and  the  ratio  of  the  given  to  the 
eqniv»lent  couple  is  the  reciprocal  of  the  ratio  of  the  angu- 
lur  velocities  of  the  pieoes  to  which  they  ere  ai^lled. 


These  velocity  ratios  are  known  by  ths  construction  of 
the  mechanism,  and  are  independent  of  the  absolute  speed. 

106.  Balanced  Lateral  Prueure  of  Guidee  and  BoariagB, — 
The  moat  Important  part  of  the  lateral  pressure  on  a  piece 
of  mechanism  Is  the  reaction  of  its  guides,  if  it  is  a  sliding 
piece,  or  of  the  bearings  of  its  axis,  if  it  Is  a  turning  piece ; 
and  the  balanced  portion  of  this  reaction  is  equal  and  oppo- 
site to  the  resultant  of  all  the  other  forces  applied  to  the 
pieoe,  its  own  weight  iucladed.  There  may  be  or  may  not 
be  an  nnbalanoed  component  in  this  pressure,  due  to  the 
deviated  motion.  Its  laws  will  be  considered  In  the  sequel. 

107.  .FWcfwa— rn0«flif«.~The  most  Important  kind  of 
resistance  in  machines  Is  the  /Hdion  or  ruwiny  rtnttanee  of 
surfoces  which  slide  over  each  other.  '  The  direetioit  of  the 
resistance  of  fHction  is  opposite  to  that  in  which  thesliding 
takes  place.  Its  maguitiuU  is  Uie  product  of  ^e  noi'siw 
jM-esmre  '  or  force  which  presses  the  rubbing  snrfiicei 
together  In  a  direction  perpendicular  to  themselves  into 
a  speciflc  constant  already  mentioned  In  Part  I.,  sect.  13,  as 
the  eoF^Mssf  of  frUfum,  which  depends  on  the  nature  and 
condition  of  the  snr&ces  pf  the  unguent,  If  any,  with 
which  they  are  covered.  The  loto^jireMKre  exerted  between 
the  rubbing  surikoes  is  the  resultant  of  the  normal  pnsanre 
and  of  the  fHotlon,  and  Its  obliquity,  or  inclination  to  the 
common  perpendicular  of  the  surfaces,  la  the  anffie  of  repoM 
formerly  mentioned  la  sect.  13,  whose  tangent  Is  the  coetB- 
ciont  of  friction.  Thus,  let  H  be  the  normal  pressure,  B 
the  Motion,  T  the  total  pressure,  /  the  ooefBuentof  frietkm, 
and  4  the  ao^  of  repose ;  then 

E_/N^'Vtwi*JTsin*j 
Experiments  on  fHction  have  been  made  ly  Coulomb, 
VlDce,  Benuie,  Wood,  D.  Bankine,  and  others.  The  most 
complete  and  elaborate  experiments  are  those  of  M orin,  pub- 
lished in  his  Cottons  JibtuIam«ntate*deif^niffH^  and  repub- 
lished in  Britain  in  the  works  of  Hoseley  and  Gordon.  The 
following  is  an  exoeedingly  condensed  abstract  of  the  most 
important  results,  as  iegaraimaehIaes,of  these experimettts : 
Surftoes.  /. 
Wood  on  wood,  diy..»..................»..w».~-.  0^  to  <rt 

Do.,        soaped  ■>».•»..«.>_.«.«••..».....  M 

Helalsonoak,dry.!»I-.    <^ftto«< 

Do.,        wet    O^toOW 

Do.,       soaped—-   ~ 

Do.,  elm,  dry   „  0^  to  MB 

Bstaip  on  oak,  dry  «.._„„......„......  0-U 

Do.,        wet  — 01B 

Leather  on  oak.  wet  w  dry»  Wa  to  OV 

Leather  on  metals,  dry  MS 

Do..  wet  MB 

Do.,  gi«aBy..»..—  . 

Do.,  oiled   tWB 

Helala on  metals,  dry~...» —  — OiI5to04 

Do.,  wet    .. 

Smooth  Burfbces  with  unguents,  oooaslonsUy 

srcased  MT  to  MS 

Smooth  surOtces  with  unguents,  well  greased.  (KB 
Smooth  surlkces  with  unguents,  well  neased, 
best  raults   „   <H)8  to  (H»6 

It  is  to  be  nnderstood  that  tne  above-stated  law  of  fric- 
tion is  only  tme  for  dry  sur&ces  when  the  pressure  is  not 
snffident  to  indent  or  abrade  the  snr&oes,  and  for  greased 
snrfoees  wl^en  the  pressure  is  not  sulBcient  to  force 
oat  the  angnent  from  between  the  snrGiees.  If  the 
proper  limit  be  exceeded,  the  ft-iction  increasea  more  rap- 
idly than  In  the  simple  ratio  of  the  normal  pressure. 

The  limit  of  pressure  for  nngnents  diminlslws  as  the 
speed  increases.  The  following  are  some  of  its  wproxi- 
mate  values  as  inferred  from  experienoe  in  Railway  looomo- 
tive  and  carriage  axles : — 

Velocity  of  rubbing  in  feet  per  second     1        V/i  6 
Intensity  of  normal  pressure  per  ft)  »>  «u 
per  square  inch  of  surflu»  — _  J 

In  pivots,  the  Intensity  of  the  pieBBorelfl^iSDailly  fixed 

at  about  one  ton  per  square  inch. 

Unguents  shoul^be  comparatively  thick  for  neavy  press- 
ures, that  they  may  resist  oeing  forced  out,  and  compara- 
tively thin  for  light  pressures,  that  their  viaddi^ 
not  add  to  the  resistance. 

Unguents  are  of  three  classes,  vis : — 

1.  Fdttif.  consisting  of  animal  or  vegetable  fixed  oils, 
such  aa  tallow,  lard-oil,  seed-oil.  Whale-oil,  olive-oil. 
Drytnn  oils,  whldi  absorb  oxygen  and  harden,  are  obviously 
unfit  for  unguents. 

S.  Soapy:  composed  of  fotty  oil,  alkali,  and  water.  The 
best  grease  of  this  class  should  not  contain  more  than  about 
25  or  30per  cent,  of  water ;  bad  kinds  contain  40  or  50  per 
cent.  The  additional  water  diminishes  the  cost,  but  vpoils 
the  unguent. 

3.  BttmniaoM*:  composed  of  solid  and  liquid  mineral 
compounds  of  hydrogen  and  carbon. 
lOB.  Work  •/  JPrietiot^—MomeiU  iff  JWcMm.— The  work 
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performed  In  a  unit  of  time  io  overcoming  tiie  friction  of 
»  pair  of  rarfacea  la  the  product  of  the  fricnon  by  the  Telo- 
of  sliding  of  the  aarfiMxe  over  each  other,  if  that  ia  the 
same  throoghont  the  whole  extent  of  the  mkUng  snrfhoea. 

that  Telocity  is  diSbient  fox  diffarent  portlona  of  tiie 
nibbing  nirfiMiea,  the  Telocity  of  portion  li  to  be  mnl- 
tiidtod  by  the  friction  of  tlut  porHiim,  and  the  reanlts 
lommed  or  integrated. 

When  the  relative  motion  of  the  rabbin^  snrfitcee  is  one 
of  rotation,  the  work  of  friction  in  a  nnit  of  time,  for  a 
portion  of  Uie  mbbing  nirfluses  at  a  given  distance  from 
the  axis  of  rotation,  may  be  found  b^  multiplying  together 
the  ftiction  of  that  portion,  its  distance  from  the  axis, 
and  the  anguhu-  Telocity.  The  product  of  the  foioe  or 
friction  by  the  distance  at  which  it  acta  tnm  the  axis  of 
tofattion  is  called  the  mMnmt  of  frietion.  The  total  mo- 
ment of  friction  of  a  pair  of  rotating  mbbing  surfaces  is  the 
ram  or  Integral  of  tiie  momenta  of  fHction  of  their  several 
portions. 

To  express  this  symbolically,  let  dti  represent  the  area 
of  a  portion  of  a  pur  of  mbbing  surfaces  at  a  distance  r 
from  the  axis  of  their  relative  rotation ;  p  the  intensity  of 
the  nannal  preesnre  at  du  per  unit  of  area:  ud  /  tiie  oo- 
I  efficient  of  friction.  Then  uw  moment  of  friction  of  Ai  la 

the  total  moment  of  friction  is 

and  the  work  performed  In  a  unit  of  r    •  •  •  •  (w;. 
time  in  overcoming  friction,  when  the 
angnlar  velocity  is  «,  is 

It  la  evident  that  the  hioment  of  friction,  and  the  work 
lost  by  being  performed  in  OTercoming  ftiction,  are  less  in 
a  rotating  pieoe  as  the  bearings  are  of  smaller  radios.  But 
a  limit  is  put  to  the  diminnuui  of  the  radii  of  Jonmals 
and  piToto  by  the  conditions  of  dnrabUitr  and  of  proper 
lubrication  stated  in  sect.  IVt,  and  also  of  eondltloiis  of 
strength  and  stiSbees. 

109.  Total  Preantn  behaeen  Jitiu^  and  Btaring.—A  tAop» 
piece  rotating  with  an  nnlfonn  velocity  haa  foar  mutually 
balanced  forces  applied  to  it : — (1)  the  effort  exerted  on  it 
by  the  piece  which  drives  it ;  (2)  tiie  resistanoe  of  the  piece 
which  follows  it, — which  may  be  considered  for  the  pnr- 
poeea  of  the  present  qaesUon  as  osefhl  resistanoe ;  (3)  ita 
weight;  and  (4)  the  reaction  of  ita  own  cylindrical  bear* 
ings.    There  are  given  the  following  data : — 

The  direction  of  the  effort. 

The  direction  of  the  nseful  resistance. 

The  weight  of  the  piece  and  the  direotiim  In  which  It  acts. 

The  magnitude  of  the  useftil  reaiBtance. 

The  radius  of  the  bearing  r. 

The  angle  of  repose  ^,  corresponding  to  the  friction  of 
the  jonmal  on  the  beariog. 
And  there  are  required  the  following : — 
The  direction  of  the  reaction  of  the  bearing. 
The  magnitude  of  that>reaction. 
The  magnitude  of  the  effort. 

Ziot  the  nsefol  resistance  and  the  weight  of  the  piece  be 
compounded  by  the  principles  of  Statics  into  one  force,  and 
let  tills  be  called  the  given  forea. 

The  directions  of  the  effort  and  of  the  given  force  are 
either  parallel  or  meet  in  a  point.  If  they  are  parallel,  the 
direction  of  the  reaction  of  the  bearing  is  ^so  parallel  to 
them ;  if  they  meet  in  a  point,  the  direction  of  the  reaction 
traverses  the  same  point. 

Also,  let  AAA,  flg.  30,  be  a  section  of  the  bearing,  and  C 
ita  axis ;  then  the  direction  of  the  reaction,  at  the  point 
where  it  intersecta  the  circle  AAA, 
must  make  the  angle  *  with  the 
radios  of  that  circle ;  that  is  to  say, 
it  must  be  a  line  sncb  as  PTtouch- 
ing  the  smaller  circle  BB,  whose 
radius  is  r  .  sin  4.  The  side  on 
which  it  touches  that  circle  is  de- 
termined by  the  fact  that  the  ob- 
liquity of  the  reaction  is  such  as  to 
oppose  the  rotation. 

Thus  Is  determined  the  direction 
of  the  reaction  of  the  bearing ;  and 
the  magnitude  of  that  reaction  and  Tig,  80. 

of  the  effort  are  then  found  by  the 

Erinciplesof  the  equilibrium  of  three  forces  already  itatod 
1  Part  I.,  sect.  7  (see  also  p.  710,  g  124). 
The  work  lost  in  overcoming  the  friction  of '%he  hearing 
1b  the  same  with  that  which  would  be  performed  in  over- 
coming at  Uie  circumference  of  the  small  drole  BBarealst- 
ance  eqiwl  to  the  whole  prosann  between  the  Joonud  and 
beonng. 


In  order  to  diminish  that  piewure  to  tlie  naUort  posiflila 
amonnt,  the  eflbrt,  and  the  resultant  of  the  aBoTBi  resist- 
uioe,  and  the  weight  of  the  piece  {called  aboTe  the  **  glva 
force")  onght  to  be  opposed  to  each  other  as  directly  as  it 
practicable  iDonsistently  with  the  purposes  of  the  laa- 
chine. 

110.  FritHoH  of  PioaU  sad  CbOort.— When  a  shaft  to  acted 
upon  by  a  force  tending  to  shift  it  lengthways,  that  force 
must  be  balanced  by  the  reaction  of  abearingagaiiuta^issl 
at  the  end  of  the  shaft :  or,  if  that  be  im^issibleL  agatut 
one  or  more  eoUart,  or  rings  pr^eelmg  &<an  the  body  at  the 
shaft.  The  bearing  of  the  ^vot  b  called  A  sto  or  jmMtp. 
Pivota  require  great  hardness,  and  are  nn^y  inade  of 
steel.  The  JIat  piTot  is  a  cylinder  of  steel  harbig  a  plans 
circular  end  as  a  rabbing  snr&oe.  IM  S  be  the  total  pnm- 
nre  sustained  by  a  flat  pivot  of  tiieradlur;  If  that  prc» 
nre  be  nniformly  distnbaiod,  which  ia  the  can  when  ths 
rubbing  snrlhoes  of  the  i^vot  and  Iti  atw  sro  both  trao 
planes^  the  <iif<Mtt)r  <tf  the  presNT*  la 




and,  intiodnolng  this  value  Into  equation  69,  the 
tffHMam  ^  the  JIat  piwt  is  found  to  be 

I/Nr  m 

or  two-tiilrdB  of  that  of  a  cylindrical  Joamal  of  fhe  mtao 
radius  under  the  same  normal  preosore. 

The  friction  of  a  eonietU  pivot  exceeds  that  of  a  flat  pivot 
of  the  same  radius,  and  under  the  same  preosnre^  in  the 
prraoition  of  the  aide  of  the  cone  to  the  tadiaa  of  Ita  I 

Ae  moment  of  flriction  of  ftcottarig  given  by  thei 
ula— ' 

VTS^z^t  

where  r  Is  the  external  uid  r'  the  Internal  ladiu. 

In  the  eap  owl  hall  pivot  the  end  of  the  shaft  and  the 
step  present  two  roceasee  &cing  each  other,  into  which  an 
Attod  two  shallow  cups  of  steel  or  hard  bronxeu  Belli eea 
tiie  concave  spherical  snrfhoea  of  those  cups  is  placed  a  stod 
ball,  being  either  a  complete  sphere  or  a  lens  having  eon* 
vex  surfaoee  of  a  somewhat  less  radios  than  the  concave 
surbces  of  the  cups.  The  moment  of  friction  of  this  pivot  is 
at  flrat  almost  inamneeiable  from  the  extreme  imalliicaB  oT 
the  radius  of  the  circles  of  contact  of  the  hall  and  con 
hut,  as  they  wear,  that  ralins  and  the  moment  trf"  fUcm 
increase. 

It  appears  that  the  rapidity  with  which  a  mbbing  bot^ 
Amo  wean  away  is  proportional  to  the  friction  and  to  the 
velocity  Jointly,  or  nearly  ao.  Hence 
the  pivots  already  mentioned  wesr 
nneqnally  at  diflerent  points,  and 
tend  to  alter  their  figuxea.  Sehids 
>has  inventedapivot which  preasms 
ita  original  flgore  by  wearing  eqndly 
at  all  pointa  in  a  direetiou  paiaUel 
to  Ita  axis.  The  followiiix  are  the 
principles  on  which  this  eqnali^  of 
wear  nepends : — 

The  rapidity  of  wear  of  a  sorflus 
measured  in  an  aiUqaa  diretrtioa  is 
to  the  rapidity  of  wear  inmsiii'ri 
normally  as  the  secant  of  the  obliq- 
uity in  to  nnity.  Let  OX  (fig.  31)  be 
the  axis  of  a  pivot,  and  let  RPC  be  s 
portion  of  a  curve  such  that  at  any 
point  P  the  secant  of  the  obliqai^le 
the  normal  of  the  curve  of  a  line  parallel  to  the  axis  is  ia- 
versely  proportional  to  the  ordinate  PY,  to  which  Qw  ve- 
locity of  P  is  proportional.  The  rotation  of  that  com 
round  OX  will  generate  the  form  of  pivot  required.  Vow 
let  PT  be  a  tangent  to  the  curve  at  P,  cutting  OX  in  T; 
PT  -  PY  X  aecoat  abUguUg,  and  this  is  to  be  a  eoostaat 
quantity ;  hence  tiie  curve  is  that  known  as  the  Iraefwf 
of  the  straight  line  OX,  in  which  PT-OB— oonstaat 
This  curve  u  described  by  having  a  flxed  stnlght  edge 
parallel  to  OX,  along  which  slides  a  dider  .eanying  a  in 
whose  centre  is  T.  On  that  pin  tnms  an  arm,  <mrrying  at 
a  point  P  a  tracing-point,  pencil,  or  pes.  Should  the  pea 
have  a  nib  of  two  Jaws,  like  those  of  an  ordinary  drawing- 
pen,  the  plane  of  the  Jaws  must  psas  through  PT.  Then, 
whUe  T  is  slid  along  tiie  axis  from  O  towards  X,  P  will  l» 
drawn  after  it  from  B  towards  C  along  the  tractoiy.  This 
curve,  being  an  asymptote  to  ita  axis,  is  capable  <^  being 
indefinitely  prolonged  towards  X :  but  in  designing  pivott 
it  should  stop  before  the  angle  PTY  becomes  haa  thw  ths 
angle  of  repose  of  the  rabbing  surfiMca,  otherwise  the  piv«* 
will  be  liable  to  stick  In  Ita  bearing. 

The  moment  of  friction  of  "  Schlde's  anti-friction  pivo^" 
as  it  is  called,  ia  equal  to  that  of  a  ^lindrical  journal  U 
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the  nditu  OB  --FT  thf  ooiutsnt  tangent,  vnder  the  MUne 
prenore. 

Ul.  JWefiM  vf  Let  N  be  the  nomul  pnecate 

«xexted  betweeo  »  p«ir  of  teeth  of  e  pAir  of  vheela;  «  the 
totiU  distenee  through  which  they  elide  uptui  eioh  other; 
N  the  namher  of  pain  of  teeth  wUch  peae  the  ^sne  of  uIb 

Id  »  unit  of  time ;  then 

ii/Nt  (63) 

ie  the  work  tost  in  aalty  of  time  \tj  the  fHction  of  the 
teeth.  The  Blidlng  •  ia«ompaaed  of  two  put^  whkh  take 
piece  daring  the  appnMdi  end  reoeefc  xeepeeUTely.  Let 
those  be  denoted  \ty  >i  end  Ji,  so  that «  ^  a,  +  In  sect. 
55  the  vdoeity  of  sliding  at  eny  insUnt  baa  been  ^ven,  viz., 
H  —  e{»t  -t-  M|>|  wliere  u  is  that  veloci^,  o  the  distance  TI 
at  any  insbuit  from  the  point  of  contact  of  the  teeth  to  l^e 
pitcb-jpoint,  and  m^,  Uie  respective  angular  veloeiUee  of 
the  wheeis. 

Let  V  be  the  common  velocity  of  the  two  pitch-drolea, 
<*«  their  radii ;  then  the  above  equation  beiXHnee 


To  apply  this  to  Involate  teeth,  let  Oi  be' the  length  of 
tiha  approach,  e,  that  of  t^e  recees,  the  meam  velocity  of 
didlng  daring  the  approSeh,**  that  daring  the  recees; 

also,  let  t  be  the  obliquity  of  the  action;  then  the  times 
iMeapled  1^  the  approach  and  recess  are  leq^eotiTely 

vcoet'        vcos**  I 
giving,  finally,  for  the  length  of  sliding  between  each  pair 
of  teeth, 

•  •  • 

wUeh,  snbetitated  in  eqnation  63,  gives  the  work  loet  in  a 
unit  Of  time  by  the  friction  of  involate  teeth.  This  result, 
whioh  ia  exact  for  involute  teeOi,  is  i^pztaimately  true 
fin*  teeth  of  any  figure. 
For  inside  gearing,  if  rj  be  the  leas  radios  and  the 

greater,  —  —  ^  Is  to  be  substituted  for  —  +  — 

lis.  JHettoa  of  Cords  and  Bella.— A  flexible  band,  sneh  aa 
a  cord,  rope,  belt,  or  strap,  may  be  used  either  to  exert  an 
effort  or  a  resistance  bpon  a  pulley  round  which  it  wrape. 
In  either  ease  the  tangential  force,  whether  effort  «  re- 
eietance,  ezMied  between  the  band  and  the  pulley  is  their 
mutual  friction,  caused  by  and  proportional  to  the  nmmal 
prcesare  between  them. 

Let  Ti  be  the  tension  of  the  free  part  of  the  band  at  that 
4de  toteardi  which  it  tends  to  draw  the  pulley,  or  from 
which  the  pulley  tends  to  draw  It ;  Tg  the  tension  of  the 
f^ee  part  at  the  other  tide ;  T  the  tension  of  the  band  at 
any  Intermediate  point  of  its  arc  of  contact  with  the 
pulley;  «  the  ratio  of  the  length  of  that  arc  to  the  radius 
of  th%  pulley ;  d*  the  ratio  of  an  indefinitely  small  element 
■of  that  are  to  the  radius;  P-Ti-T.  the  total  friction 
between  the  band  and  the  pulley ;  dF  the  elementary  por- 
tion of  that  friction  doe  to  the  elementary  arc  ;  /  the 
eoeffldent  of  friction  between  the  materials  of  the  band  and 
pulley. 

Then  aeeordlng  to  a  wdl-known  principle  In  Statics,  the 
normal  preesnre  at  the  elementary  ate  a*  is  Td«,  T  being 
the  mean  tension  of  the  band  at  that  elementaiy  are ;  con- 
eeqnently  the  friction  on  that  arc  is  dF  -  fTdi,  Now  that 
friction  is  also  the  difTerenca  between  the  tensions  of  the 
band  at  the  two  ends  of  the  elementary  arc,  or  dT  —  dF 
>mfTd$;  which  equation,  being  integrated  throaghoat  the 
•entire  are  of  contact,  gives  the  folloinng  fimnaUe: — 
T 

hyp.log^  -/». 

1.  *  \    .  (65). 

T,  * 

F  -  T,  -  T,  -  T,  (1  -  #"•'•)  -  T,(eJ'  - 1) 

When  a  belt  connecting  a  pair  of  pulleys  has  the  ten- 
elons  of  its  two  sides  originally  equal,  the  pnlleya  being  at 
reat,  uid  when  the  pulleys  are  next  set  in  motion,  so  that 
one  of  tiiem  drives  the  other  by  means  of  the  belt,  it  is 
found  that  the  advancing  side  of  the  belt  is  exactly  u 
ntach  tightened  as  the  returning  side  la  slackened,  so  that 
the  mem  tension  remains  nnchanged.  Its  valne  u  given 
t>y  this  formula — 


9  . 


_  •'•  +  1 


(«8). 


(68). 


which  is  nsefbl  In  determining  the  original  tension  re- 
quired to  enable  a  belt  to  trsnonit  a  ^ven  force  between 
two  pallia. 

The  eqaaiions  65  and  66  are  applicable  to  a  kind  of  hndb« 
called  a/WeljoH-«(rap,  used  to  stop  or  moderate  thevelodty 
of  machiuee  by  being  tightenod  round  a  pnlley.  The  strap 
is  OBnally  of  iron,  and  the  pnlley  of  hard  wood. 

Let «  denote  the  are  of  eontaet  axpiewed  in  tunu  mii 
f^MUcmaef  •luntj  then 

-  «-e^S32a  1  ,„ 

#/*aiinmberwheBee(nninon  logarithm  iatTiSSfm  j 

113.  BtiJfiKtt  of  Sopa.—'SofeA  offer  a  reelatanoe  to  being 
bent,  and,  when  bent,  to  being  straightened  again,  which 
arisea  fh>m  the  mutual  friction  of  their  fibres.  It  increases 
with  the  sectional  area  of  the  rope,  and  is  inversely  pro- 
portioual  to  the  radius  of  the  curve  into  which  it  la  bent. 

The  worfc  Uut  ih  palling  a  given  length  of  ropo  over  a 
palley  is  found  by  multiplying  the  length  of  the  rope  in 
feet  by  Its  sti&bess  in  ponnde,  that  sti^hefls  being  the  ex- 
cess of  the  tension  at  the  leading  side  of  the  rope  above 
that  at  the  following  side,  which  is  necessary  to  bend  It 
into  a  curve  fitting  the  pulley,  and  then  to  straighten  It 
again. 

The  following  empirical  formula  for  the  stiflheas  of 
hempen  ropes  have  been  dedaoed  by  Jlorin  btua  the  ex- 
'periments  of  Cjonlomb: — 

Let  F  be  the  stiflheas  in  pounds  avoirdnpois ;  d  the  diam- 
eter of  the  rope  in  Inches,  n  >-  48d'  for  white  ropes  and 
SSd>  fhr  tarred  ropes;  r  the  ^^eeMvs  ndins  of  the  pulley  in 
inches;  T  the  tension  in  potmds.  Then 

For  white  ropes.  F»*(<M»12  +  OtKllOe6M-t-OD012D 

For  Urred  ropes,  F  -  "  (0-006  +  0-001392ii  +  0-00168T) 

114.  Frietion-CouplwgM. — Friction  is  usenil  as  a  means  ot 
commnnicating  motion  where  sudden  changes  either  vt 
force  or  velouW  take  place,  because,  Iwiug  limited  in 
amount,  It  may  be  so  adjusted  as  to  limit  the  forces  which 
strain  the  pieces  of  the  mechanism  within  the  txtunds  of 
safe^.  Amongst  contrivanoes  for  effecting  this  object  are 
/Wettea-esNet.  A  TOtaUng  shaft  carries  upon  a  (9'lindrlad 
portion  at  its  figure  a  wheel  or  pulley  turning  loosely  on 
It,  and  consequently  capable  of  romaining  at  net  when  the 
shaft  is  In  motion.  This  pulley  has  fixed  to  one  side,  and 
concentric  with  it,  a  short  fmstom  of  a  hollow  cone.  At 
a  snum  distance  from  the  pnlln'  the  shaft  carries  a  short 
finstom  of  a  solid  cone  aocurately  tamed  to  fit  the  hollow 
oone.  This  fruBtum  is  made  always  to  turn  along  with  the 
shaft  by  being  fitted  on  a  sqaare  portion  of  it,  or  by  means 
of  a  rib  and  groove,  or  otiierwise,  but  is  c^i^le  of  a  slight 
longitadinal  motion,  so  as  to  be  pressed  into^  withdrawn 
fnm,  tile  hollow  cone  by  means  m  a  lever,  when  the  oones 
are  pressed  together  or  engaged,  their  friction  causes  the 
pulley  to  rotate  along  with  the  shaft ;  when  they  are  dis- 
engaged, the  palley  is  free  to  stand  stilL  The  angle  made 
by  the  sides  m  the  emes  with  the  axis  should  not  be  less 
than  tiie  uigle  of  repose.  In  the  frictiam^niek,  a  pull^ 
loose  on  a  shaft  has  a  hoop  or  gland  made  to  embrace  it 
more  or  less  tightly  by  means  of  a  screw ;  this  hoop  hss 
short  projecting  arms  or  ear*.  A  fork  or  c^alch  rotates  along 
with  tbe  shaft,  Mid  ia  capable  of  being  moved  longitudi- 
nally by  a  handle.  When  the  clatch  is  moved  towards  Uw 
hoop,  its  arms  catch  those  of  the  hoop,  and  canse  the  hoop 
to  rotate  and  to  commnnicate  its  rotation  to  the  pulley  by 
friction.  There  are  many  other  contrivances  <wf  the  same 
class,  but  tiie  two  just  mentioned  may  serve  for  examples. 

115.  ITeet  fWedoa— tAHraenCt.— fHie  work  lost  in  frio- 
tion  is  employed  in  prodncing  heat.  This  fitct  is  very  ob- 
vious, and  lias  been  known  IVom  a  remote  period:  but  the 
exad  determination  of  the  proportion  of  the  work  lost  to 
the  heat  prodnced,  and  the  enerimental  proof  that  that 
proportion  is  the  sune  ander  all  dreomstances,  and  wilh- 
all  materials,  solid,  lloaid,  and  gsseoua,  are  comparatlvel; 
recent  achievements  of  Joale.  Theqnantity  of  work  which 
produces  a  British  unit  of  heat  (or  so  mocfa  beat  as  elevates 
the  temperature  one  pound  of  pare  water,  at  or  near 
ordlnuy  atmomherie  temperataree,  by  one  degree  of  FUi- 
renhdt)  is  772  foot-pounds.  This  constant,  now  designated 
as  "  Joule's  equivalent,"  is  the  principal  experimental  da* 
tnm  of  the  science  of  thermodynamics. 

The  heat  prodnoed  by  friction,  when  moderate  in  amoant, 
is  usefhl  in  softening  and  liqnefjrlng  thick  angueuts;  but 
when  excessive  It  is  pn^adicial,  by  decomposing  the  un- 
guents, and  Bometimes  even  by  softening  the  m^al  of  the 
bearings,  and  raising  their  temperature  so  high  es  to  set 
fire  to  neighboring  eombostlble  matters. 

£xeessiTe  heating  is  prevented  by  a  constant  and  copioas 
sap^  of  a  good  ongoMit,  The  devatlon  of  tempwatore 


Digitized  by 


778 


BIECUA^ICS. 


[appub>  mbobanics. 


prodnoed  hy  the  frtetton  <^  «  Joarnal  Is  aometlmM  vMtA  w 
M  experimental  test  o(  the  quality  of  angoenti.  Wlieo 
flie  TwOdtj  of  rabUng  is  aboQt  4  or  S  feet  per  seofrndt  the 
•kmtioD  u  tempeiatare  has  been  found  07  some  reoent 
•ZMiimetita  to  be,  with  good  fatty  and  soapy  ongaents,  40° 
to  50°  Fahr. ;  with  good  mineral  angnents,  about  30°. 

116.  SoOmg  Be»Mum.—By  the  rolling  of  two  kttrftees 
orcr  eaoh  other  wtthoat  sliding  a  resistaiMie  Is  oaosed'Wbieh 
isealled  SMoetlmes  "rolling  frictlou,"  bnt  more  oorreetlr 
ToBma  miMtancB.  It  Is  of  the  natore  of  a  eoapte,  resistiOK 
lofation.  Its  mment  is  fbond  by  mnltiplylng  the  nonnal 
presrore  between  the  rolling  aar&oes  oy  an  arm,  whoqe 
length  depends  on  the  natnn  of  the  ndling  snrfiwes,  and 
the  inak  lost  In  a  nnlt  of  time  In  oreffcoming  it  is  the  prod- 
net  of  its  moment  by  thp  angtUar  vdoettK  of  tiie  polling 
snr&ces  relatively  to  each  other.  The  following  are  ap- 
proximate  valnes  of  the  arm  in  decimals  of  a  foot : — 


Oak  apon  oak  -  

Ugnom  TlttB  on  oak..  

Gut  lion  on  cast  iron......—.... 


 0^  (Coulomb). 

 MM 

  0^  (Tiedgold). 


117.  Bedpneatiiis  'Foreet — Stand  a»d  Settortd  Bntrgg, — 
When  a  force  acts  on  a  machine  alternately  as  an  eAnt  md 
as  a  resistance,  it  may  be  called  a  Te^procaHag  fortt.  Of 
this  kind  Is  the  weight  of  any  piece  In  the  mechanism 
whose  centre  of  gravity  alternately  rlsea  and  AUs;  for 
dnring  the  rise  of  the  sentre  of  gravity  that  weight  acta 
as  a  resistance,  and  energy  Is  employed  in  lifting  it  to  an 
amoant  expressed  by  the  prodnct  of  the  weight  Into  the 
vertical  height  of  Its  rise ;  and  dnring  the  fkU  of  the  centre 
of  gravity  the  weight  acts  aS  an  efToit,  and  exerts  in  assist- 
ing to  perform  the  work  of  the  machine  an  amoant  m 
energy  exactly  equal  to  that  which  had  iwevlonsly  been 
employed  in  lifting  IL  Thus  that  amoant  ofjNiergy  Is  not 
lost,  but  has  its  operation  deferred ;  and  It  is  sua  to  be 
ttortd  when  the  weight  is  lifted,  and  reatored  when  it  fiUls. 

,In  a  machine  of  which  each  piece  Is  to  move  with  a  nnl> 
form  velocity,  if  the  effort  and  the  retistUHse  be  constant, 
the  weight  of  each  piece  most  be  balanoed  on  Its  axis,  so 
that  it  may  produce  lateral  pressore  only,  and  not  act  as  a 
reciprocating  force.  But  If  the  effort  and  the  resistance  bp 
alternately  in  excess,  the  nuiformity  of  speed  may  stiU  be 
preserved  by  bo' adjusting  some  moving  weight  in  the 
meohaniBm  that  when  the  effort  is  in  excess  it  may  be  lifted, 
and  so  balance  and  employ  the  excess  of  eflbr^  and  that 
when  the  resistance  Is  In  excess  It  may  fkll,  and  so  balance 
and  overcome  the  excess  of  resistances— thus  ttoritm  the 
periodical  excen  of  energy  and  rMlsrMf  that  energy  to 
perform  the  periodical  excess  of  work. 

Other  forces  besides  gravity  may  be  used  as  redprooatlng 
forces  fbr  storing  and  restoruig  energy,— for  example,  tiw 
elasticity  of  a  spring  or  of  a  mass  of  ur. 

In  most  of  the  delusive  machines  commonly  called  "  per- 
petual motions,"  of  which  so  many  are  patented  In  each 
year,  and  which  are  expected  by  their  i  aventon  to  perform 
work  without  receiving  eneigy,  the  fundamental  fUlacy 
consists  In  an  expectation  ttut  some  reciprocating  force 
shall  restore  more  eneigy  than  it  has  been  Uw  means  of 
storing. 

i>ioifwm  2.    DeJltUmg  Foreet. 

118.  DefiecHng  Fore*  for  Tratulaiion  tn  a  Curved  J\itt.— 
In  machinery,  defiecting  force  is  supplied  by  the  tenacity 
of  some  piece,  such  as  a  cnmk,  which  guides  the  deflected 
body  In  Its  carved  path,  and  is  unbalanced,  being  employed 
in  prodndng  defiectiop,  and  not  In  bslaacing  another  force. 

119.  Centrtfuffoi  Force.— 8ee,  p.  689,  2  35,  and  p.  709,  1 119. 

120.  SeOtmguIar  Sa^uUm  •/  Oeatrifuaal  fW^ce.— See  pp. 
TOSLm,  H  117  and  lift. 

Wl.  CaOrifii^  Faret  of  a  Ribaing  Body.~The  cmlrifugai 
fore*  exertod  hy  a  rtriatinQ  body  on  iU  axis  of  rotation  is  the 
MUM  in  magnitude  a*  if  the  mom  of  the  body  were  eoncentrated 
at  iU  eeiUre  of  gravity,  and  aete  inaptoMe  paatuig  through  the 
McU  of  rotatkn  and  the  eeutre  of  oranfy  ttf  the  body. 

The  particles  of  a  rotating  body  exert  oentriftagal  forces 
on  each  other,  which  strain  the  body,  and  tend  to  tear  it 
asnoder;  but  these  forces  balance  each  other,  and  do  not 
affect  the  resultant  centrifngal  force  exerted  on  the  axis  of 
rotation.* 

Tf  the  axie  of  rotation  traveroee  the  centre  of  gravity  of  the 
body,  the  emtrtfugal  force  exerted  on  that  axit  u  nothing. 

Hence,  anless  there  be  some  reason  to  the  contrary,  each 
piece  of  a  machine  should  be  balanced  on  its  axis  of  rota- 
tion ;  otherwise  the  oentrlfngal  force  will  caose  strains, 
vibration,  and  increased  ftiction,  and  a  tendency  of  the 
shafts  to  jump  out  of  their  bearings. 

122.  C^trifugal  CoupUi  of  a  Rotaimg  £ody.— Besides  the 
tendency  (if  any)  of  the  combined  centrifugal  forces  of  the 

>  TbiF  la  a  particular  caie  of  a  more  general  principle,  that  (he 
mMonttfthe  centreqf  gracUyqf  abodyUnot  i^/ected  A  Oe  mutual 
mctiont  f»fiUvarte,tia  the  pM»f  of  whteh  see  p.  736,  ftJi. 


particles  of  a  rotating  body  to  thift  the  axis  of  rotation. 
ihay  may  also  tend  to  turn  It  oat  of  Its  original  dlreetlonl 
TtM  latter  tendentr  is  called  a  eentrifkoal  eouple,  and  van- 
ishes for  rotation  ahont  a  {nlncipal  axis  (see  p.  740,  }  237). 

It  Is  essential  to  the  steady  motion  of  every  rapidly 
tating  piece  In  a  machine  that  its  axis  of  rotatitm  shonld 
not  merely  traverse  its  oentre  of  gravity,  but  should  be  a 
permanent  azii ;  fbr  otherwise  the  centrifbgal  oonples  will 
Inereaae  friction*  prodnoe  oscillation  of  Uie  shaft,  and  tend 
to  make  It  leave  Its  bearings. 

The  principles  of  this  and  the  preceding  section  are  thoM 
which  relate  the  adjastment  of  the  weight  and  podtioo 
of  the  eoMMtsrpoises  wUch  are  placed  between  the  ipoket 
of  the  drivlng'wheels  of  looomofive  engines. 

183.  BoMtobtg  Pmdahm-  Gooemor$.—hi  flg.  32  AO  r». 
prewntaan  upright  axis  or  iplndle;  B  awdj^t  e^ed  » 
00b,  saspended  by  rod  OB  bom 
a  horizontal  axis  at  O,  carried 
by  the  vertical  axis.  When 
the  spindle  is  at  rest  the  bob 
hangs  close  to  It;  when  th« 
spindle  rotates,  the  bob,  be* 
Ing  made  to  revolve  ronnd  It, 
diverges  until  the  resaltant 
M  the  oenbiAigal  force  and 
the  weight  of  the  bob  la  • 
force  acting  at  0  In  the  direc- 
tion OB,  and  then  It  revolve* 
steadily  In  a  circle.  This 
conbination  Is  called  a  rw- 
««MiV,  eentr^ugal,  or  emieol 
pendutuwk.  Bevolvingpendn- 
lams  are  usually  oonstmeted 
with  pairs  of  rods  and  boba. 
Fig.  32.  as  OB,  Xtb,  hung  at  wpoeito 

sides  of  tho  spindle,  that  Un 
centrifngal  forces  exerted  at  the  point  0  may  balance  each 
othu-. 

In  finding  the  position  In  which  the  bob  will  revolve 
with  a  given  angnhw  velocity  «,  for  most  pnetlcal  caow 
conneetea  with  machinery  the  mass  of  the  rod  may  be  con- 
sidered  as  insensible  compared  with  that  of  the  bob.  Let 
tiie  bob  be  a  sphere,  and  troia  the  centre  of  that  sphere 
draw  BH- jr  perpendicular  to  OA.  Let  OH-s:  let  W  ha 
the  weight  of  the  bob,  F  Iti  oentxiftafal  fiuoe.  Then  ths 
condition  of  its  steady  xevolntion  la  W:F::s:y;  fhit  is  to 


mTf 


w 


connqnently 


9 


.......  (»). 

Or,If«-^  -g^^betbennmberof tanswfiaotlOHof 

a  turn  In  a  second, 

 0-8165  foot    »79771  inches  1 

*   4-»«"         iii      "  1  ■  •  (W>; 

s  Is  oaUed  the  iMtude  of  the  pendulum. 

If  the  rod  of  a  revolving  pendulum  be  iolnted,  as  in  fl^ 
33,  not  to  a  point  In  tiie  vertical  axis,  but  to  the  end  oTit 
pnjecting  arm  CL  the  poaltlon  tn 
which  the  bob  will  revive  will  be 
the  same  ss  If  the  rod  were  Jointed 
to  the  point  0,  where  itp  prakncft- 
Uon  cuts  the  vertical  axis. 

A  revolving  pendnlam  IsaneMn- 
tial  part  of  most  of  the  oontrivaoeM 
called  govemora,  for  r^nlating  tlw 
speed     prime  movers. 

The  earuer  kinds  ei  govemon  act 
on  the  prime  mover  by  the  vmri*. 
tions  of  their  altitude.  Thus  in 
Watt's  steam.engine  governor  the  rods,  through  a  comUna* 
J^""  "ij®^'??  linkwork  C,  c.  D,  d  (flg.  82),  act  on  a 
lever  £F,  which  acts  npon  the  throttle-nlTe  for  the  nd- 
missiou  of  steam  so  as  to  enlarge  or  oontiBCt  Ita  opening 
when  the  speed  becomes  too  smul  or  too  great. 

In  a  more  recent  kind  of  governors  Invented  by  the 
Messrs.  Siemens,  which  may  he  called  t^fferential  gooenort, 
the  regulation  of  the  prime  mover  is  elncted  Iff  means  of 
the  difference  between  the  velocity  of  a  wheel  &ven  by  H 
and  that  of  a  wheel  regulated  by  a  revolving  pendulum. 
Fig.  34  illustrates  this  daas  of  govemon.  A  is  a  vorticsl 
dead-centre  or  fixed  shaft,  abont  which  the  after-mentioned 
pieces  turn;  C  is  a  pulley  driven  by  the  prime  mover  and 
fixed  to  a  bevel-wheel,  which  Is  seen  below  it ;  E  is  a  bevel- 
wheel  similar  to  the  first,  and  having  the  same  apex.  To 
this  wheel  are  hung  the  bobs  B,  of  which  then  are  nsbally 
four,  although  two  only  are  shown.  Those  bobs  turn  seo- 
ton  of  a  ring,  and  are  snrronnded  by  a  cylindrical  casing 


Fig.  88. 
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T.  Wlun  the  bolH  mrdt*  with  fhcir  pnmer  Teloolty,  thajr 
wn  mSjnBttA  m  u  neftrlr  to  toach  this  enuDg ;  chonld  th«7 
oxMM  that  Telooi^,  they  fly  oatwuds  and  touch  the  <!•■• 
im;  and  u«  retarded  by  the  frietloo.  For  pnctlod  pnr- 
VOM  th«ir  Tiloelty  of  rotatloii  about  the  Tartloal  axle  m^r 


■   Fig.  34. 

be  eonsidered  ooiwtaDt.  Q,  G  are  horlioiital  aims  pr<deot- 
iog  from  a  lodKt  whioh  to  enable  of  rotation  about  A,  and 
carrying  Tertloal  berel- wheels  which  reit  on  E  aod  vnpport 
C,  and  tranamlt  motion  tram  C  to  B.  Tliere  are  nnially 
fonr  <Mr  the  arau  Q,  Q  with  their  wheela,  though  two  only 
are  shown.  H  is  one  of  tboee  arms  whioh  prqjeots,  And  has 
a  rod  attached  to  ita  extrwnlty  to  aet  on  the  tnrotUe-Talve 
of  a  ■team-enriine.  the  ilaice  of  *  water-wheel,  or  tba  regu- 
lator of  the  pnme  mover,  of  wliatever  sort  It  mi^  be. 

^nien  C  rotates  with  an  angolar  velodty  equal  and  con- 
truy  to  tiiat  of  E  with  its  revolTing  pendnlams,  the  arms 
G,  G  ranaln  at  rest ;  but  shonld  C  deviate  from  that  volo- 
el^,  ^ose  arms  rotate  in  one  direction  or  the  other,  as  the 
ease  may  be^  with  an  angular  velocity  equal  to  one  half  of 
tbe  difl^nce  between  the  angular  velocity  of  C  and  tiiat  <^ 
E,  and  continue  in  motion  antil  the  rwolator  isacljostedso 
that  the  prime  mover  sliaU  Impart  toC  an  angular  velocity 
raaetly  equal  to  Uiat  of  the  xevolTlng  pendnlnma. 

There  axe  vaiioni  modifloatlons  ta  the  dlflbientlal  gov- 
emor,  hut  they  all  act  on  the  same  principle. 

IHvmim  3.   Werkmg  cfMaeKina  of  Vatftrng  Vdotiijf. 

124.  GeMral  iVmcfolM, — In  order  that  the  velocity  of 
every  piece  of  a  machine  may  be  uniform,  It  is  necessary 
that  the  forces  acting  on  each  piece  shoold  be  always  exactly 
balanced.  Also,  in  order  that  the  forces  acting  on  each  pieoe 
of  a  machine  may  be  always  exactly  balanced,  it  is  neoes- 
■ary-  that  tbe  velocity  of  that  pieoe  would  be  uniform. 

Ab  ezoesa  of  Uie  eflTort  exerted  on  any  piece,  above  that 
which  is  necesMkry  to  balance  tlie  resistaoee,  is  accompanied 
with  aooeloation;  a  defleleDcy  of  the  effort,  with  retaid* 
ation. 

When  a  machine  Is  belng.jtarted.  from  a  state  of  rest, 
and  brought  by  degrees  up  to  its  proper  speed,  tbe  effort 
ana*  be  u  excess ;  when  ft  to  being  retarded  titt  Uie  pnr> 
poao  (HF  stopping  It,  the  redstMice  must  be  in  excess. 

An  excess  of  effort  above  resistance  Involvea  an  exoesa  of 
energy  exerted  above  worlc  performed ;  that  excms  of  ev- 
«rxy  is  employed  In  producing  acceleration. 

An  excess  of  resiBtanoe  above  effort  involves  an  excess 
vt  work  performed  above  energy  expended ;  that  excess  of 
work  is  performed  by  means  of  tbe  retardation  of  tiie  ma- 
chinery. 

When  a  machine  undergoes  sltemate  acceleration  and 
retardation,  so  tliat  at  certain  instants  of  time,  oocurringat 
the  end  of  intervals  called  jmtukIs  or  eyel«*,  it  returns  to  its 
original  speed,  then  In  each  of  those  periods  or  CTclee  the 
alternate  excessee  of  energy  and  of  work  neutralize  each 
otlier :  and  at  Uie  end  of  eadi  cycle  the  prinidple  of  the 
equality  of  energy  and  work  stOed  In  sect.  96,  with  all  its 
eonaequences,  la  verified  exaotly  In  the  ease  <tf  maehines 
of  uniform  speed. 

At  Intermediate  instants,  however,  other  principles  have 
f[i<M*  to  be  taken  into  aeeoont,  which  are  deduced  frmn  tbe 
•eoond  law  of  motion,  aeet.  89,asamlied  by  theiM  of  tbe 
principlee  of  sect  90^  to  djrert  dssMtM,  or  aecelwmtlon  and 
retardation. 

1S6.  Bittrm  of  AccdaiMm  amd  Work  of  iletardoMoa  for  a 
BMfting  Ao/y.— Let  w  be  the  weight  of  a  body  which  has  a 
motion  of  translation  In  any  path,  and  in  tbe  course  of  the 
Interral  of  time  od  let  its  velocity  be  Increased  at  a  uniform 
imte  of  aeeeleration  tnra  vi  to  v*.  Tbe  lateof  aooeleiatlon 
will  be 

^- constant -^>-j~»; 


and  (p.  70&  2 IM)  tc  prodnoe  fhta  aeederatlm  a  imUbrai 
effort  will  ba  nqnired,  expressed  by 

^-'-'^  

(The  product  y  of  the  mass  of  a  body  by  Ito  veUwity  !• 

called  Its  Mamlasi ;  so  that  the  effort  required  to  found  by 
dividing  the  increase  of  momentum  by  tne  time  in  wlileh 
It  to  produced.) 

To  find  the  eNsryy  which  has  to.  be  exerted  toprodnea 
tbe  aooderatlim  frmne,  toet,lttotobeobiarvedthattha 
4Mmm  thnogh  whioh  the  amnt  P  acta  during  the  J 
ation  to 


eonseqitently,  the  etwrnr  of  aeoAsraHoK  to 


being  proportional  to  the  inereose  In  the  oquaM  ti  the  t»- 
loclty,  and  indepmdttU  «/  tke  (mm. 

In  order  to  produce  a  rttardoHem  from  the  greater  velocity 
V,  to  the  leas  velocity  *i,  it  to  necessary  to  apidy  to  the 
body  arMittaaee,  connected  with  the  retardation  and  tha 
time  by  an  equation  identical  in  eveiy  respect  wl^  eqniH 
tion  71,  excwt  by  the  sobetitotlon  of  a  resistance  f<n  an 
effort;  and  in  overcoming  that- resistance  the  body  jmt- 
fonu  mrlt  to  an  amoont  determined  by  equation  7^  put- 
ting Bdt  for  Pd*. 

126.  Eaer^  Stored  amABtttonih$Ihi^ima^VdMitti^ 
Thus  a  body  alternately  accelerate  and  retarded,  so  as  to 
be  bronght  back  to  its  original  speed,  performs  work  during 
its  retardation  exactly  equal  in  aknount  to  the  energy  ex- 
erted npon  it  during  its  acceleration ;  so  that  that  energy 
may  be  considered  as  atorod  during  the  acceleration,  and 
rettored  during  the  retardation,  in  a  manner  analogous  ta 
the  (^exation  of  a  reciprocating  force  (sect.  117). 

Let  there  be  given  the  mean  velocity  V  —  )(e,  +  e^)  ettt 
body  whose  weight  to  w,  and  let  it  be  required  to  detennino 
ttie  fluctuation  of  velocity  «,  —  «j,  and  the  extreme  veloci- 
ties V|,  Vt,  which  that  body  must  have,  in  order  alternate^ 
to  store  and  testtm  an  amount  of  energy  S.  By  equadoa 
78  we  have 

which,  belBC  divided  by  V  -  i{v,  +  fives 
V  9 

and  ooniequenUy 

•s-»i-=^  •  •  W 

Tttt  ntlo  of  thto  fluetoaUon  to  the  mean  vehwltT,  loaa 
tfanea  called  the  MUfaMUasM  of  the  motion  oC  the  bady,  la 

"   («>. 


V  V«w 

127.  AetiMl  Snern  of  «  Sh^tiMg  ^ody.— The  energy  which 
must  be  exerted  on  a  body  of  the  weight  w,  to  accelerate  it 
frem  a  state  of  rest  np  to  a  given  velocity  of  transtotion  w, 
and  the  equal  amount  of  work  which  that  body  la  capable  of 
perfoiming  by  overcoming  restotanse  while  being  retarded 
hma  the  same  veloci^  of  translation  «  to  a  state  of  rest,  to 


(75). 


Thto  to  called  the  actual  enerm  of  the  motion  of  tha 
body,  and  is  half  the  quantity  which  In  some  treatises  ia 
called  via  viva. 

The  energy  stored  or  restored,  as  the  case  may  be,  by  tha 
deviations  of  velodty  of  a  body  or  a  system  of  bodies  la 
the  amount  by  whldi  the  actual  energy  to  Increased  or 

dimintohed, 

128.  PrtMetpU  of  Ae  Ooiuervatiim  of  Energji  m  JfacMaM. — 
The  following  principle,  expresaiug  the  general  law  of  tha 
action  of  niaohinca  with  a  velocity  uniform  or  varylnb 
indndes  the  law  of  tbe  equality  of  energy  and  work  atated 
In  sect.  99  for  machines  of  uniform  speed. 

In  amy  given  intervai  dHririQ  tho  working  of  a  machine,  tka 
energy  exerted  added  to  the  energy  reetored  M  equal  to  the  em- 
ergy  etor'ed  added  to  Ihe  work  performed. 

129.  Aetuat  Energy  of  dretdar  Tnnalation— Moment  of  Itr 
ertta, — Let  a  l>ody  of  the  weight  w  undergo  translation  in  a 
circular  path  of  the  radius  with  the  angular  velocity  of 
deflection  «,  so  that  the  common  linear  velocity  of  all  ita 
partides  to  Then  the  actual  energy  of  that  body  ia 
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^  ooinp&ring  thli  with  the  ezpressioa  for  the  cestrlf- 
Bgal  force  {wm.Vpg),  it  appeal*  that  the  aotaal  eavegj  of  a 
reTolrlng  body  !■  eqnal  to  the  potential  voergf  V^t  doe  to 
the  action  of  the  defleetlng  force  aloqg  one-half  of  the 
radios  of  cnrratore  of  the  path  of  the  body. 

The  product  wp*lg,  by  which  the  half-square  of  the  an- 
gular Telocity  is  moltiplied,  Is  called  the  momeiU  of  tMrtia 
of  the  reToMng  body. 

130.  AOmtd  EMfffs  and  Mmant  of  InerUa  of  RaUi^am— 
Sadiv  of  Oyrtrfioi^—See  p.  740,  H  834-237. 

131.  £ranipb«  of  Radii  of  OynrfMm.— See  p.  741, 1 838. 
138.  Fljf^hedt. — A  fly-wheel  is  a  rotating  piece  in  a 

machine,  generally  shaped  like  a  wheel  (that  is  to  bi^, 
eonsistlng  of  a  rim  with  spolcee},  and  sailed  to  store  and 
restore  energy  by  the  periodical  Tariations  in  its  angnlar 
Telocity.  i 

The  principles  according  to  which  Tariations  of  Mignlar 
Telocity  store  and  restore  energy  are  the  same  with  tlioee 
of  sect.  126,  onl^  snbstitottDg  moMait  <tf  i/nerUn  for  mom, 
and  awKlar  for  iMear  Telocity, 

Let  W  be  the  weight  of  a  fly-wheel,  B  Its  radios  of  gyra- 
tion, at  its  maximnm,  its  minimoin,  and  A  —  )(«b  4-  »i) 
ita  mean  angnlar  Telocity.  Let 

S  A 

denote  the  wuttadmeat  at  the  motion  of  the  fly-wheel ;  the 
denominator  8  of  this  fraction  is  called  the  ileodfawst.  Let 
«  denote  the  qoantlty  by  which  the  energy  exerted  In  each 
cycle  of  the  working  (U  the  machine  altemately  exceeds 
and  fiUls  ^ort  of  the  work  performed,  and  whkh  has  oon- 
■eqoently  to  be  altemately  stored  by  aocelention  and  re- 
■tored  by  retardation  of  the  fly-wheel.  The  T^ne  of  thli 


(78). 


....  (77), 

from  which,  dlTiding  both  sides  by  A',  we  obtidn  the  fol- 
lowing cqnatlons: — 

o_  B'W 
A«" 

B«WA*  8s 
■  8 

The  latter  of  these  eqoations  may  be  thos  expressed  in 
words:— 

The  aetual  aiern  duo  to  the  rotaHtm  the  Jlp.wiA  ilo  meom 
tmfftdar  v^ocitf,  w  equol  to  one-Mfpf  Ae  periidietti  scessi  ef 
mmnji  wMipUod  bjf  the  tteadbuot. 

In  ordinary  machinery  S  —  abont  33 ;  in  machinery  for 
fine  porpoeee  S  —  Arom  60  to  60. 

The  periodical  exoese  «  may  arise  eithw  fbom  Tariations 
In  the  eflbrt  exerted  the  prime  morer,  or  fhnn  Taria- 
tions in  the  resistance  of  the  work,  or  ttam  both  these 
caoses  combined.  When  hot  one  fly-wheel  is  used,  it  should 
b«  placed  in  as  direct  connection  ss  possible  with  that  put 
of  the  mechanism  where  the  greatest  amount  of  the  peri- 
odical excess  originates ;  hut  when  it  originates  at  two  or 
more  points,  it  is  best  to  hare  a  fly-wlwel  in  connection 
with  each  of  those  points.  For  example,  In  a  machine- 
work,  the  steam-engine,  which  is  the  prime  merer  of  Uie 
nri^ns  tools,  has  a  fly-wheel  on  the  ennk-shaft  to  store 
and  restore  the  periodical  excess  ot  energy  arising  from  the 
Tariations  in  the  effort  exerted  by  the  connecting-rod  upon 
the  crank ;  and  each  of  the  slotting  machines,  punching 
machines,  riTeting  machines,  and  other  tools  has  a  fly- 
wheel of  its  own  to  store  and  restore  energy,  so  as  to  enable 
the  Tery  different  resistances  opposed  to  those  tools  at 
different  times  to  be  OTercimie  without  too  great  uosteadi- 
nesa  of  motion. 

According  to  the  eompatation  of  Oeneral  Ucnln,  the 
periodical  excess  «  in  steam-engines  with  single  cranks  is 
from  ^th  to  nearly  Ith  of  the  energy  exerted  during  one 
reTolutlon  of  the  crank.  For  a  pair  of  steam-engines  drW- 
Ing  one  shaft,  with  a  pair  of  cruiks  at  right  aiwes  to  each 
other,  the  Talue  of  « is  one-fourth  of  its  Talue  for  a  single 
onuked  engine  of  the  same  kind,  and  of  the  same  power 
with  the  two  combined. 

The  ordioary  radius  of  gyration  of  a  steam-engine  fly- 
wheel is  from  three  to  Are  times  the  length  of  the  mnk- 
Mm.   (For  further  partionlars  on  this  sopject,  see  Stkam- 

EXOINK.) 

Fur  tools  performing  osefol  work  at  interTals,  and  haWng 
only  their  own  friction  to  oyeroome  during  the  intermedi- 
ate interrals,  e  should  be  assumed  eqoal  to  the  whole  work 
performed  at  each  separate  operation. 

133.  Bralee:~A  brake  is  an  apparatus  for  stopping  and 
diminishing  the  velocity  of  a  machine  by  friction,  sncfa  as 
the  friction-strap  already  referred  to  in  sect  118.  To  find, 
the  distanee  s  thnwfb  which  a  brake,  exerting  the  friction 


F,  most  rub  in  order  to  ssboip  a  machine  haTing  the  total  ao- 
taal energy  E  at  the  mooient  iriien  the  brake  lieginstoaet. 
rednoe,  by  the  pindplM  of  sect.  106,  the  miou  aflhrts  ana/ 
other  renstanoesof  ue  machine  which  act  att^Msametima 
with  the  friction  of  tiie  brake  to  the  rubbing  surfiMe  of  tha 
brake,  and  let  B  be  their  resoltant,— jwnttM  If  mslstsnno. 
n^^ve  if  eflbrt  preponderates.  Then 

•-FTB  

134.  EHorgjfdUtii&tUod  betwom  two  Bodiet — PnjoetiOK  m»d 
iVopuZnon.— Hitherto  the  effort  by  which  a  maeliine  ia 
moTod  has  been  treated  as  a  force  exerted  between  a  mor- 
able  body  and  a  fixed  body,  so  t^t  the  whole  energy  ex- 
erted by  it  is  employed'  upon  the  movable  body,  aad  none 
upon  the  fixed  body.  This  conception  is  sensibly  realized 
in  practice  when  one  of  the  two  bodies  twtween  which  the 
effort  acts  is  either  so  heavy  as  compared  with  the  otlwr, 
or  has  so  great  a  resistance  opposed  to  its  motion,  that  it 
may,  without  sensible  error,  be  treated  as  fixed.  But  thera 
are  cases  In  which  the  motions  of  both  bodies  are  appreci- 
able, and  must  be  taken  into  account,~«uch  as  the  pn^eo- 
tion  of  prttjectile&  where  the  Telodty  of  the  recoil  or  haiok- 
ward  motion  of  the  gun  bean  an  appreciable  proportion  to 
the  forward  motion  of  the  prq|ectile ;  and  such  as  the  pro- 
pulsion of  Teesels,  where  the  Telocity  of  the  water  thrown 
backward  by  the  paddle,  screw,  or  other  propeller  bears  » 
very  oonrtderable  pnniortion  to  the  Telodty  4|f  the  watar 
moTod  forwards  and  sideways  by  the  ship.  In  oases  vl  this 
kind  the  energy  exerted  by  the  eflbrt  is  dUtributed  between 
the  two  l>odiesbetween  which  the  effort  is  exerted  In  shares 
proportional  to  tlw  Telocities  of  the  two  bodies  during  the 
aetum  of  the  effort;  and  those  Telocities  are  to  each  oQirt 
direct^  as  tiie  portions  of  the  effort  nnbalanced  by  re- 
sistance on  the  reepectiTC  bodies,  and  iuTersely  as  the 
weights  of  the  bodies. 

To  express  this  mnbollcaUy,  let  W^,  W,,  be  the  welghta 
of  the  bodies ;  P  ute  effort  exerted  Mtwemi  titem ;  8  tha 
distance  throiuh  whleh  it  acts;  B.,  B.,  the  resIManoea  op- 
posed to  the  effort  overcome  by  W*,  Wf,  reapeetlT^;  E,, 
Es  the  slurea  of  the  whole  energy  E  exerted  npoii  Wtt  Wa 
respeetiT^.  Tlien 

■  W.(P-B,)  +  W,fP-B.)  .  P-B,  .  P-B.  [   .  (80). 

w,w,  ■   Wi   •   w,  J 

If  B)  —  Eg,  which  is  the  case  when  the  reaistanoe,  as  well 
as  tha  eflbrt,  arlaea  ftom  the  mutual  actions  of  the  twtt 
bodiefl,  the  aoora  becomes, 

tliat  is  to  si^T,  the  energy  is  exerted  on  the  bodies  in  shares 
inversely  pToiKtrtional  to  their  weights;  and  they  reodva 
accelerations  Inversely  pn^rtional  to  their  weights,  ao- 
cording  to  the  principle  of  dynamics,  already  quoted  in  a 
note  to  sect^lSl,  tliat  the  mutual  actions  of  aqystem  of  bodlea 
do  not  affect  the  motion  of  their  common  centre  of  gravity. 

For  example,  if  the  weight  9f  a  gun  be  160  times  that  of 
its  ball,  f  H  of  the  energy  exerted  by  the  powder  in  explo- 
ding will  be  employed  in  propelliOK  the  ball,  and  in 

f rodocing  the  recoil  of  the  gun,  provided  the  gun  up  to  tha 
QStant  of  the  ball's  quitting  the  muazle  meets  with  no  r»- 
slstanoe  to  its  recoil  except  the  friction  of  the  ball. 

X35.  CaiUre  of  Psreasnon. — It  is  obvioosly  desirable  that 
the  delations  or  changes  of  motion  of  oscillating  piwaa 
in  maehinny  should,  ss  &r  as  possible,  be  aflbetod  by 
forces  appiied  at  their  centres  of  percussion. 

If  the  deviation  be  a  franWotion,— that  is,  an  equal  ehanga 
of  motion  of  all  the  particles  of  the  body,— the  centre  ot 
percussion  Is  obviously  the  centre  of  gravity  itaelf ;  aad,-to- 
oording  to  the  second  law  of  motion.  If  dv  be  the  deviation 
of  velocl^  to  be  produced  in  the  interval  dt,  and  W  the 
weight  of  the  body,  then 

 (-) 

is  the  nnbsluiced  eflbrt  required. 

If  the  deviatitm  be  a  rotation  about  an  axis  tnTening  tha 
centre  of  gravity,  then  is  no  centre  of  percussion  ;  for  sadi 
a  deviation  can  only  be  prodoced  by  a  eoKple  of  forces,  and 
not  by  any  single  force.  Let  dm  bis  the  deviation  of  an- 
gular Tcloci^  to  be  produced  in  the  interval  dt,  and  I  ih» 
moment  of  ute  inertia  of  the  )K>dy ;  then  iJd(m')  >•  Iwla  If 
the  variation  of  the  body's  actual  energy.  Let  U  be  the  ma- 
ment  of  the  ant»lancad  couple  required  to  prodooe  the  de- 
Tiation ;  then,  by  equation  57,  sect.  104,  the  energy  exerted 
by  Uiis  eoDple  in  the  interral  dt  is  Mmdt,  wliich,  being 
equated  to  the  variMIon  of  energy,  glTca 
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Now  (fle.  35),  let  the  required  devlatloD  be  a  rotation  of 
the  body  BB  about  an  axis  Q,  not  timvenijig  the  centre  of 
mtitj  0. 4U  bdnc  as  before,  the  derlatidn  of  angolar  v»- 
lodty  to  be  ^odnoed  in  the  interval  dt,  A  rotation  with 
the  angolar  Telocitr  m  abont  an  axis  O  maj  be  considered 
M  oompoanded  of  a  rotation  with  the  same  angnlar  velo- 
dty  about  an  azia  drawn  throogh  Q  parallel  to  O  and  a 
ttamlatton  ipith  the  ▼elodty  • .  OG,  OO  being  the  paipen- 
dieolaT  distance  between  the  two 
axes.  Hence  the  required  deviation 
may  be  regarded  as  oompoanded  of  a 
deviation  of  tnoslatioQ  dv  —  OO .  tU, 
to  prodnce  which  Utere  would  be  re- 

Jinued,  acDiwding  to  equation  82,  a 
oree  iVpUed  at  O  perpendlcolar  to 
the  plane  OQ— 

and  a  deviation  dtt  of  rotation  about 
an  axis  draws  through  G  parallel  to 
O,  to  produce  which  there  would  be 
required  a  couple  of  the  moment  H 
given  by  equation  83.  According  to 
•  the  principleq  of  statics,  the  remit-  Fig.  3S. 

ant  of  the  force  P,  wplied  at  G  per- 
pendicular to  the  WMM  OG,  and  the  ooople  K  is  a  force 
equal  and  pAtallel  to  P,  bat  applied  at  a  duteaoe  GO  friMn 
O,  in  the  pxoloiigMioD  of  tlie  peipendlMilar  OG,  irtWM  nine 

Thus  is  determined  the  position  of  the  centre  of  peronssion 
corresponding  to  the  axis  of  rotation  O.  It  is  obvious 
from  this  equation  that,  for  an  axis  of  rotattou  parallel  to 
O  tiaveising  0,  the  oentre  of  perooadon  ii  at  the  pcdnt 
where  tiie  perpendicular  OQ  meets  O. 

136.  Impaei. — Impact  or  oolUsion  Is  a  pressure  of  short 
duration  exerted  between  two  bodies.  For  the  detailed 
investigation  of  its  laws  the  reader  is  referred  to  Mbohak- 
ICS,  p.  787,  ?  180  tq.  ' 

The  effects  of  impact  are  sometimes  an  alteration  of  the 
distribution  of  actnial  energy  between  the  two  bodies,  and 
always  a  loss  of  a  portion  of  that  energy,  depending  on  the 
imperfisction  of  the  elasticity  of  the  bodies,  in  permanently 
lUtering  their  flgnree,  and  producing  heat.  The  determina- 
tion of  the  distribution  of  the  actual  energy  after  oollislon 
and  tbe  loss  of  energy  Is  eflbeted  1^  means  ut  the  fol- 
lowi^  principles  :— 

L  The  motion  of  the  common'  centre  of  gravity  of  the 
two  bodies  is  unclianged  by  the  collision. 

II.  The  loss  of  energy  consists  of  a  certain  proportion  of 
that  part  of  the  actual  energy  of  the  bodiee  which  is  due 
to  Uieir  motion  relatively  to  Uielr  common  centre  bf  gravity. 

Unless  there  is  some  special  reason  for  using  impact  in 
machines,  it  onght  to  be  avoided,  on  account'  not  only  of 
the  waste  of  energy  which  it  causes,  but  fixim  the  damage 
which  it  occasions  to  the  fnune  and  meehaniim. 

CHA.PTXS  III.  Pdbfobbb  A.in>  Emen  of  Machiitib. 

137.  Oftasrvmtr  Maekinea  and  WorlmiQ  MaMnet. — ^The  pres- 
ent chapter  must  necessarily  be  limited  to  some  very  gen- 
eral observations  on  the  principal  classes  Into  which  ma- 
ehines  be  divided,  with  retoenoe  to  their  pntposes 
and  eflbcta,  leaving  details  of  particular  examplee  for  treat- 
ment under  the  respective  special  headings. 

Machines  may  be  divided,  ip  the  first  instance,  into 
two  great  divisions,  via  :— 

L  OberviivJfaeMMt,  In  which  either  the  modification 
of  motion  aloae,  or«the  balancing  of  forces  alone,  is  the 
oltject  In  view,— the  performance  of  work  being  either  null 
or  Incidental,  and  Iwing  limited  to  that  which  arises  firom 
the  resistance  of  the  machine. 

II.  Workimg  JfodUasi,  in  which  the  performance  of  work 
is  the  main  ol^ect. 

138L  ClaniJUatUm  of  Obtervbig  Maekhua. — Obaervlng  ma- 
chines might  very  properly  have  I>een  classed  as  *n*tm- 
sMat*,  being  designed  to  aid  the  human  senses  and  memory 
in  obtaining  and  recording  iufDrmatlon.  They  may  be 
divided,  in  the  flist  instancy  into  four  eliwes,  according 
as  the  suldect  of  observation  by  their  aid  is  munba,  meaa- 
arn^  orwdght,  into — 

A.  Oonnting  machines. 

B.  Measuring  machines. 

0.  Copying  and  drawing  maehines. 

D.  W^hing  machines. 
And  to  tbeae  may  be  added  a  fifth  class,  in  which  the  ftano- 
Hnt  of  the  flnt  four  an  more  or  less  oomUnbd,  vis  ^— 

8.  Beeordlng  maohinea. 


139.  fA.)  CbiMltiv  Jfocftftwa.— -The  most  important  as 
well  as  the  moet  cwnmon  of  counting  machines  are  Hme- 
fce^er*.  which  eonot  and  indicate  the  numben  of  08eilla< 
tione  m  bodies  which  oseiUato  Isoohnxumsly  (viz.,  penda* 
Inmsfor  clocks,  balance>wheels  for  watdies  and  marine 
chronometers)  so  as  to  measure  time.  In  constructing  such 
machines,  the  ol^ects  to  be  aimed  at  are  the  exact  isocnron- 
Ism  of  the  pendulum  or  baTance,  and  the  equable  aetlcai  of 
the  motive  power,  so  that  it  shall  overcome  the  fHotfon  of 
the  mechanism  without  affecting  the  rate.' 

Other  counting  machines  cotfht  the  osdllationB  of  the 
.  beam  of  a  steam-engine,  or  the  revolutions  of  the  cylinder 
of  a  gas-meter  or  of  the  wheel  of  a  water-meter. 

Othets  perAnm  additinw,  lubtnetinui,  ud  moltipUcft* 
tions,  and  of  tfajaee  the  most  eUwrata  kind  fas,  «.  a-  Uiat 
of  Babbage)  compato  tables  of  fimetions  by  ne  addition  of 
diiliBrenoes. 

140.  (B.)  Metmiring  JfaeUMr— Ueworing  madiines  ara 
pieces  of  mechanism,  by  means  of  which  the  motion  of 
some  body  of  the  nature  of  an  index  through  some  geomet- 
rical magnitude,  such  as  a  distance  or  an  angle,  is  con- 
nected with  some  other  motipn,  eitUer  equal  or  greater  m 
smaller  in  tome  glTen  xa^  and  ovable  of  being  moi* 
readily  compared  with  sune  standaid  of  measars. 

To  this  class  belong  all  those  astronomical  and  surveying 
Instruments  in  whldh  the  motion  of  a  line  of  sight  (gen- 
erally the  line  of  coUimation  of  a  telescope)  through  • 
given  angle  ii  connected  with  the  motion  «  an  indu  or 
vernier  round  a  coneRtonding  arc  of  a  gtadnated  drcle : 
also  those  micrometers  in  whicn  the  advance  of  the  end  of 
a  screw  of  fine  piteh  is  measured  by  observing  the  simal- 
taneons  arc  of  rotation  of  a  graduated  drcle  attached  te  11^ 

Such  micrometets  have  attained  increased  Importance  by 
the  discovery  at  Whitworth,— that  the  medmnieal  tnagnf- 
fying  of  small  distances  by  a  train  of  screws  a^ordsamore 
accurate  means  of  measurement  than  optical  magnifying 
by  the  microscope, — and  by  the  perfection  to  which  tbii  ^ 
engineer  has  braoght  that  art  of  aocoiato  workmanship 
which  Is  neoemary  in  order  to  render  meehanlcal  magnify- 
ing poatible. 

Amongst  measnriag  madiines  are  Induded  the  plaloma. 
ten  otplmimetm  of  Sang,  Uorln,  and  Clerk  Maxwell,  which 
measnre  azeaa  by  means  of  mechanism.  The  amount  of 
resistance  in  a  measuring  machine  should  be  perfectiy  uni- 
form, and  sufflcienUy  great  to  prevent  accidental  forces 
fh>m  disturbing  the  machine,  without  being  so  great' as  to 
render  it  inconveniently  stiff.  To  combine  tiiese  olfjects 
requires  great  accurw^  of  workoMHiriilp,  together  with 
strength  and  rigidity  in  the  itmetnre  of  the  ftame  ud 
mechanism. 

141.  (C.)  Copying  and  Drawing  Madame: — In  copyingma- 
chinos  for  enla^ng  or  reducing  drawings  there  is  osaally 
a  combination  levczs  and  luifcwork  o(maecting  a  tra- 
dug-point,  which  is  moved  over  the  lines  ot  the  original 
figure,  with  a  drawing-point,  which  draws  the  copy  in  such 
a  manner  that  the  vcJocity  latio  of  their  motions  uagiven 
constant  quantity,  and  that  the  directions  of  thdr  motions 
make  •  constant  angle. 

Mechanism  depending  for  its  prindple  on  ttie  theory  of 
the  composition  of  rotations  Is  used  to  draw  ellipses,  vp\cj' 
cloids,  epitrochoids,  and  other  curves. 

142.  (D.)  Waking MaeUaui.— In  wdghlng  machines  the 
motion  of  rtie  meehanim  la  uaed  only  tea  the  purpose  tiiat  * 
its  cessation,  or  its  beouning  an  oseUwtion  about  a  QBrt^n 
position,  may  indicate  the  equilibrium  of  the  forces  appUed 
to  the  machine.  Those  forces  may  either  be  weights,  wtuch 
are  to  be  compared  with  each  other,  or  forces  of  other  kinds, 
to  be  cnnpued  directiy  or  indirectly  witii  we^hts. 

Tbe  machine  fbr  comparing  weights  which  Is  enable  of 
the  most  minute  aooutacy  is  also  the  simplest,  being  the 
haianM,  in  which  the  equality  of  two  weights  isascertalned 
thdr  balancing  each  other  at  the  end  of  aleverof  e^ual 
armi. '  In  tbe  stss^ronZ,  consisting  dther  of  one  lever  or  of 
a  train  of  levers,  the  unknown  weight  bae  an  unchangeable 
point  of  application,  and  is  compared  with  aknown  weight 
by  shifting  the  latter  along  the  lever  to  which  it  is  applied 
nntll  the  machine  Is  balanced ;  the  latio  of  the  weigtfts  Is 
then  the  redprooal  of  the  velodty  ratio  of  thdr  pdnto  of 
application.  The  stedyaxd  Is  move  convenient  for  wdgh- 
ing  ve^  heavy  loads  than  the  balance,  bnt  is  not  capable  of 
snch  mfnnte  accuracy. 

It  is  essential  to  accnntey  in  balaoeee  audsteelyards  that 
the  fHeUon  ilunld  be  Itm  than  ttie  smallest  admimible 
amoant  of  error.  To  diminish  the  fHcUim  as  much  as  pos- 
sible, the  axes  of  motion  are  all  fcn^e-sd^o*,  as  they  are 
termed,  of  steel  or  hardened  iron,  resting  on  hard  surfaces 
of  hudened  iron  <«sted  for  ordinary  purposes,  and  of  some 
hard  mineial,  sndi  as  agate,  ftor  adentiflo  purposea. 

The  wdgbt  of  a  edmnn  of  fluid  la  detennlned  by  balan- 
dag  It  agunst  a  column  of  fluid  whose  weight  is  known,  ac 
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In  the  barometer,  where  the  weight  of  «  eolamo  of  the  at- 
■loephere  la  balanced  lAitoBt  that  of  a  coltimn  of  mercary. 

Weights  an  compared  with  each  other  indirectly,  and 
•ther  foroee'  oompared  wltli  weights,  hy  means  of  their 
effecta  in  bending  a  tpring, — a  convenient  method,  bat  not 
■oaoeptible  of  mhiate  acftnracy. 

The  elastic  preisare  exerted  by  a  fluid  may  be  compared 
with  weight,  either  hybalancing  Uie  preesnre  against  the 
wei^t  of  a  column  of  a  liquid,  or  by  maintaining  a  piston 
In  eqnllibrinm  against  that  preesnre,  by  means  of  a  weight 
preaaing  It  directly,  or  of  a  weight  acting  throngh  a  steel- 
fmvd,  or  of  the  riastieUy  of  a  spring  which  has  been  oom- 
fMM  with  weights. 

143.(8.)  llaeorditHrJKuAtnw.-— BeoordinemachloMmaybe 
il  Tided  into  two  olasses  :—$eif-reai»Uring  intlrttmmO;  which, 
fey  the  aid  of  clockwork,  record  measurements  either  of 
ipace  or  of  f6ice,  together  with  the  instants  of  time  at 
wUoh  these  measurementa  were  made ;  and  dynamowuteri, 
■Inady  mentioned  in  Cliap.  H.  of  this  article,  which  re- 
gister meaaarements  of  force,  together  with  the  apace 
tiirongh  which  it  has  acted,  thus  recording  energy  or  work. 

144.  Workimg  JfocUaM  <%ufMl.— The  olgect  or  purpose  of 
worfcing  machines  is  to  perform  usefal  work ;  ana  their 
daaiflcation  relatWely  to  their  ot^jects  and  pnrposea  is 
fbaaded  on  the  kind  of  nsefhl  work  which  they  perform, 
la  this  point  w  view  they  may  be  classed  as  follows 

A.  Machines  for  lifting  or  lowering  solid  weights. 

B.  Machines  for  tlie  horizontal  tiauaport  of  weights, 

either  combined  or  not  with  lifting  or  lowering. 
C  Machines  for  prodeGting  solids. 

D.  Machines  for  lifung  fluids. 

E.  Machines  for  propeUios  or  projecting  fluids. 

F.  Machines  for  dividing  bodies. 

<}.  Haohlnes  tor  shaping  bodies  by  removing  portions 
of  them. 

H.  Machines  for  shaping  bodies  by  preesare. 

I.  Hachlnee/ornniting  bodies  into  fitbriea, 

J.  Machines  for  printing. 
K.  Machines  for  producing  sound. 
Miscellaneous  machines. 

It  is  not  pretended  that  the  above  claaditcation  (taken 
4o  a  considerable  «ztent  from  the  writings  of  Toong  and 
of  Babba^)  exhaosts  all  Unda  of  machines ;  It  la  brought 
A»ward  merely  al  an  attempt  to  introdnoe  mMhod  toa  eer- 
lain  extent  Into  a  mltleek  which  would  otherwise  be  ezeeed- 
ingly  oonfOMd. 

Itf.  (A.)  MaAiMt  for  HfUnff  and  Lomrmg  SblUi.— The 
most  common  maohinea  of  this  chus  are  oapalsm,  enmea,  and 
mImiUMnn.  They  are  nsnaUy  worked  by  manual  labor,  Imt 
•ometimes  by  hydimallo  engines,  or  by  steam-engines.  The 
maefUl  resistance,  when  a  load  is  lifted,  being  the  weight  of 
that  load,  is  in  general  greater  than  the  effort  exertied  by 
the  prime  mover,  so  that  the  mechanism  has  to  be  adapted 
40  giving  the  working-piece  a  less  veloeity  than  the  piece 
'to  which  the  eflbrt  Is  applied.  In  lowering  solid  loads  the 
weight  of  the  load  acts  as  the  effort,  and  the  energy  exerted 
tj  it  Is  expended  In  overcoming  the  friction  of  a  brake  la 
^OTder  fiutt  the  speed  of  deeoent  may  not  be  ezcesive. 

-146.  (B.)  IVwi^prtmffJfaciMiMt.— Themechanismof  tians- 
•porting  machines  consists  of  two  parts :— that  by  which  the 
•nslstanoe  is  dimiuiahed,  as  the  wheels  and  axles  of  vehl- 
■«les:  and  that  by  which  the  resistance  is  overcome  and 
the' load  pi«p<dled,  comprising  all  kinds  of  looomotlve  and 
promlling  machinery.  In  the  present  work  transporting 
osaaines  are  treated  of  in  the  articles  relating  speeiaUy  to 
Hm  Uaei  of  conveyance  to  which  they  are  appUed. 

U7.  (a)  JTodUaw  for  Pn^teOiig  SoUtU.—Tbia  daas  oom- 
■telMods  alt  kinds  of  artillery. 

14a  (D.)  JfadUiMfl  for  LijUiig  rbttdt.—86«  Htdbokx- 

liS.  {E.)  MatkiMM  forPrtpdOHgorPnjtetiHgFimdt,-^ 
tbaaae  article. 

UO.  (F.)  iracMMS  for  DMdkig  AmKss.— This  class  oom- 
firehends  all  machines  for  separating  solid  misnni  Into 
parts,  whether  by  digging,  cutting,  sawins,  grinding, 
tearing,  crashing,  pounding,  pressing  out  flalds,  or  other- 
wlss;  and  whether  aniHed  to  earth, sbHMSiiiMtals,  timber, 
ftvK,  grain,  fibres,  or  other  materials. 

151.  (a.)MaAiiu»for8kapmgSedi«»bfBemovi»>gFortioiuef 
Am, — This  class  of  machines  to  a  certain  extent  resemblea 
ttie  pnoedtng.  It  includes  machines  for  cutting,  grinding, 
Mid  perishing  blocks  of  stone  Into  reqoiied  ^uns,  and  for 
^*fiwj  pieces  ot  wood,  metaL  or  other  matwial,  whether 
fey  tmrmmg,  to  produce  spherical,  cylindrical,  and  other 
«nrved  snrfiuMS,— by  boring,  pKneking,  ilMitig,  or  fosfiag. 
to  prodace  cylindrical,  njctangular,  ax  other  orifloes  and 
f  raovia,— by  •ems-mmno,  by  ptatdug,  by  grindimg  and  voi- 
Utimg,  te  produce  onrvea  or  plane  anrfkees.  Hie  most  diffl- 
«alc  asi  usportaat  of  all  these  eperauont  1*  to  pradnoe  a 


Burhoe  tmjy  plane;  and  the  perfecting  of  this  opetation 
by  Whltwortb  is  the  most  Important  step  recently  made  in 
Omabruetive  Meekauiet,  or  the  art  of  making  machines  and 
inatmments.  Next  in  point  of  difficulty  may  be  placed 
the  art  of  farming  the  concave  aefleotiDg  SBrflMas  «  mat 
specula  for  telesoopes,  such  as  thoaa  of  the  Hwtriiyfi,  ti 
Lassell,  and  of  Lord  Bosset 

IGS.  (H.)  MaMttM  for  Shapimq  Bodieo  ty  Prenmro 
heud,  amongst  otiiots,  mlHng  wntla  for  iron,  ttaim  lisMSiifs, 
mredrawiitg  machines,  ptHot^ug  and  safhasWag  manhliirn 
coiniNf  and  other  tfoaijimy  machinery,  trifhsaWny 
pruut  tot  packing  and  compressing,  eta. 

163.  (I.)  MaAiM  for  VmiCma  Bo&eo  inio  AMm  eonprfsa 
Mmmfnir  machinery,  whether  applied  to  ropes,  yam,  or 
thread,  weaving  machinery  of  all  kinds,  poiaormunrng  ma- 
chinery, feittng  machineiry,  and  Mit>tN0  macninery. 

154.  (J.)  Madmioa  for  PrimtiHg  are  need  to  apply  either 
coloring  matten  or  matten  fsr  dlsohaiging  color  to  VKpn, 
doth,  and  other  materials. 

166.  (K.)  Madunei  for  proditdmg  8eiind.-^ee  Aoousnc* 
and  MoBio. 

156,  (L.)  AtifceU<mA>u  Machine*. — There  arei  nnmerons 
machines  which  perform  processes,  especially  in  the  prep- 
aration of  textile  fabrics  for  the  market,  which  It  wotud  bo 
almost  Impossible  to  class.  ExamplflaofsncliiBaehiBeswlU* 
be  found  by  referring  to  the  artiehs  nUtOing  to  the  varioos 
branches  of  mannlkctaTe. 

Csum  IT.  AmxKD  Ehxbobtiob,  ob  Tmwet  or 
Pbikk  Movkbs. 

157.  JVtes  JfMen  ta  gaturat—Tkobr  .^fW«N«|r.— Priaw 
movers,  or  reoeiveis  of  power,  are  those  pieces  or  oemU- 
nations  of  pieces  of  mechanism  which  receive  motion  aad 
foroe  directly  tram  some  natural  souroe  of  energy.  Ilio 
point  where  the  mechanism  belonging  to  the  prime  mover 
ends  and  that  behwgins  to  the  train  for  modifying  the 
foroe  and  motion  begins  is  somewhat  arbitrary ;  In  geoentl* 
however,  the  mechanism  belonging  to  the  prime  mover  Miay 
be  held  to  include  all  pieces  which  regulate  or  assist  la  lef- 
nlatlng  the  transmlsslra  of  enei^  from  the  sonioe  of  energy. 
Tbos,  in  the  ordlnarf  rotative  steam-engine,  the  crank-shaft 
belongs  to  the  prime  mover,  because  It  carries  the  eooeatrio 
which  moves  the  valves  aad  the  Sy-whfcl  which  stores  and 
restores  the  periodical  exoess  of  energy  of  the  ei^ne,  aad 
drives  the  governor  (when  there  Is  one)  which  mfnlatca 
the  admission  of  steam. 

Hie  MMfvl  wrk  ot  the  prime  mover  Is  the  ODorEy  enrted 
by  it  upon  that  piece  which  It  ditaotly  drives;  andthei^o 
which  this  bears  to  the  energy  exerted  by  the  soaiee  of  «»• 
eisy  Is  the  ^fleioiKi/  ofjthe  prime  mover. 

It  Is  often  convenient  to  divide  the  prtme  mover  Into 
seetlcms,  and  resolve  its  efileleney  Into  futon,  eaeh  betar 
being  the  eflcleoay  of  me  of  those  seetlona,  Tbos  tlw 
efflclen(7  of  a  steam-engine  umj  be  icKdved  Into  the  iU- 
lowing  factors : — 

.£M««ii«ir  of  lie  fwmaeo  aad  Mte-,— being  theprcmorMoa 
(tf  uie  total  heat  of  combustion  of  the  fuel  trhlea  takso 
effect  In  heating  and  evaporating  the  water. 

Sffi^mv9fA»almm1»drMmgatpUomt-AMinK 
Motion  of  the  energy  exerted  by  the  steam  on  the  piston 
(called  the  imdieatod  energy  or  power,  aa  being  measued 
by  an  indicator)  to  the  mecmanical  equivalent  of  the  heat 
Teoei<rad  by  the  water. 

SjletmegofthemtAanttmfirom  ike  plttea  to  Iko  ermk  ti^ft 
jnchitiM,— being  the  proportion  ot  the  effertive  energy  tiaoe- 
mitted  by  the  eiank-shaft  to  the  Indicated  energy. 

Thepndoetof  those  three  &otora  Is  the  effldency  (tf  the 
engine  as  a  whole. 

In  all  prime  movers  the  lorn  of  energy  mar  be  distin- 
guished into  two  parts,— one  being  the  nnavoUable  efliBet 
of  the  circumstances  under  which  the  machine  necessarily 
works  in  the  case  under  consideration:  the  othca-  the  dfeet 
of  causes  which  are,  or  may  be,  csfable  of  Ind^nito  dim- 
inution by  practical  improvementa.  Those  two  parte  maj 
be  distiiutuished  as  MeeeMargr  Iota  and  waaU. 

The  efficiency  which  a  prime  mover  woold  have  ander 
given  drenmstences  if  the  wosie  of  energy  were  altogether 
prevented,  and  the  Um  redneed  te-nesessaiy  lorn  ame,  la 
called  the  sisrisissi  or  thmratieol  effleleney  under  tha  glvna 
circumstances. 

For  some  prime  movers  there  is  a  oombination  of  clrcnm- 
stancea  which  makes  the  theoretical  efficiency  greetu  thaa 
any  other  combination  does.  The  theoretical  efficiency,  un- 
der thooe  circumstances  is  the  oiaobtto  ibjIsiw  cjlewaqr. 

The  dtUg  of  a  prime  mover  is  Its  useAil  work  In  some 

fiven  unit  of  tim&,  as  a  second,  a  minute,  an  honr,  a  dmy. 
n  some  cases,  Buch  as  that  of  the  woik  of  utimu  tfco 
dnty  can  be  ascertained,  while  the  effioleney  eaa  only  fen 
Inferred  Indirectly  or  coiOectnnlly  bean  tha  want  of  {sn- 
(dae  date  as  to  the  whole  eaaigy  expended. 
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188.  Bmna  ^  Burn  CIumL— Tha  loaiOM  of  en«icr 
QMd  Id  pnetic«  idkj  do  alawed  tf  foUowi>- 

A.  Stnngth  of  meo  kdA  ttlin>1fc 

B.  Weipht  of  lioaida. 
C  Motion  of  fiiuds. 
D.  Heat. 

£.  £lecttiel^  utd  magiwtiRii. 
169.  (A.)  atrmglK  ^  Mm  md  ilnfMob.-^  mehniirtf 
^^aU|f  dtUf  of  »  man  w  of  a  baast  la  the  product  of  thraa 
^oaDtittfla~the  effort,  the  velocItT,  and  the  number  of 
anita  of  time  per  day  daring  wblch  work  ia  conttnaed. 
It  ia  wall  known  that  for  «ach  Indirldnal  man  or  animal 
than  la  a  eartafn  act  of  valaoa  of  thoso  three  qnantltiea 
wbldi  make  Ubeir  product,  tlie  daily  daty,  a  maxlmam, 
and  that  any  departnre  fT<»n  thoae  valuea  dimlniahea  the 
dally  duty.  Att«mpti  have  been  made  to  repreaant  by  a 
formnla  the  law  of  thla  dlmlnntion;  but  they  have  met 
with  Imperfect  aneeaaa.  That  whkh  agreea  on  tha  whole 
boat  with  tha  fiKta  la  the  ftomnU  (tf  Maaeheh.  which  la  aa 
followa : — let  Pi  be  the  effort,  V|  the  Teloci^,  and  T|  the 
timcof  woiUng  tfer  day,  which  give  the  mailmam  oally 
dn^,  and  let  P,  V,  T,  be  any  other  aet  of  valnaa  of  thoaa 
Qnantltlea:  thm 

P     V  T 

•  •  -  •  • 

One  oonaaqnenoa  of  thla  fbnnnlft  ia,  that  tha  tieat  time  of 
working  per  day  ftir  man,  and  Ibr  all  Ia  awatMnt 

part  of  •  day,  or  eight  hOttnrHi  aonelnalae  in  aaawdaaee 
with  cKperienoe. 

Tha  baat  aflbrt  P|.  and  the  baat'TCloolty  "Vu  •>»  aaeh 
leM  eertaln,— tiie  dlffleol^of  detennlnlng  th^  tme  mean 
Taloaa  fbr  partlcnlar  apeolea  b^g  rendered  vety  great  by 
the  dUnuenceL  not  only  between  indtvlduala,  bat  between 
racea  or  nrietiea  ctf  the  aame  qMMsiea.  The  following  table 
of  nlnaa  iapropoaed  by  Maachekaaapprozimat«ly  true. — 
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3,180,000 
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4-0 
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480 

18,824^ 
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n 

8 
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8,840^ 
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180 

&,18(,Q0Or 

Mule.  —  

eooft 

loor 

n 

8 

8S0 

io.o80^r 

Of  the  nnmbem  In  thia  table  thoae  for  the  dranght  horae 
are  probably  the  moat  aocorate.  ForthethoioaghbredlHme 
It  ia  oertaln  that  the  valne  of  la  mach  greater,  and  that  of 
Pi  much  leas,  than  for  the  dianght  hoiaej— the  eflbet  being 
probably  that  the  aianmNM  dally  dnty  Fi  v  iTi  ia  Marly  the 
aame;  batezperimental  data  are  wanting  to  detormlnatheaa 
qoantitiea  with  preclalon. 

The  following  table,  ebiefly  extracted  from  the  worka  of 
Poncelet  and  Horin,  with  the  addition  of  some  reanlta  of 
uperimenta  by  Llentenant  David  Sankine  and  by  the  an- 
ttor  of  tliia  aitiola,  ahowa  the  daily  doty  of  men  and  hoiaeo 
■nder  oert^  apaclfied  dwomatancee ;— 


I.  (TMd-VkMl-Ml). 

l.iUniu  WitbM  fer  ta»4. 
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160.  Horittntal  IVaaaporf, — When  men  and  an  Inula 
cany  bnrdena,  or  draw  or  propel  loeda  in  oertaln  Tohielea, 
It  la  difllenlt,  and  aometimea  Impoaaible.  to  determine  the 
dn^  performed  in  foot-pounda  of  work,  Docanae  of  the  on- 
oerwn^  of  the  amoaut  in  poanda  of  the  reaistanee  over- 
In  thia  caae,  for  the  porpoae  itf  coiDfUiBg  ftOwn' 


anoea  of  the  same  kind  with  each  other,  a  nnlt  is  employed 
called  a /opf^pomid  o/koHwRlat  trantpori,  meaning  tu  eon* 
veying  of  a  load  of  1  poand  1  foot  horizontally.  The  fol> 
lowing  table,  compiled  from  the  aoaTdeB  referred  to  in  sect 
168,  g^Tea  amne  ezamplea  of  the  daily  dnty  of  men  and 
hcmea  in  nnlta  of  borlaontal  transport,  L  denoting  the  load 
In  lb,  T  tha  velocity  in  (bet  per  aecond,  and  T  the  mmbei 
of  aeoonda  per  day  of  working  :— 


la.  V4lklas  uIm4<  mmwwI  1 
o^  a*  

U.  WMbf  M  L  ta  tv*-) 

IT.  lta.«M-wkMMtarm,a*.... 
M.  TmMUtac  life  barlM  

"'^teta?         *"*  *"*'*{ 

n.  7t»«taf"""«i."*"'ifc!"!!!.. 

n.  WalUmt  wtik  (Wt,  lital) 
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16L  (B.)  ITatfU  IJ«Nf(&.— (a)  3Mm  tf  FMtU.— 
In  «ater>wheela  and  other  hydiaolla  en^neo  the  weight 
and  motion  of  a  liquid  oaoally  act  together  aa  aooicea  of 
energy. 

Todeteimine  the  naeeaBazy  loM  at  energy  and  the  theo- 
retical aflden^,  we  have  tha  fidlowlng  tnaMm  i— 
Tha  fawtr  wr  anarnr  exerted  par  aeoond  la 


H  +  , 


the 


the  ftiNartear  ^fMt  or  tMffa  wit  par  aaeo&d— 
tha  <%«0r«fioal  ^/Mmu^ — 

where  Q  denotea  the  weight  of  liqoid  which  acta  on  the 
wheel  or  other  engine  per  aecond ;  H  the  vertical  ftll  teon 
the  point  where  the  liquid  flrat  bwina  to  act  directly  or 
indirectly  on  the  wheel  or  other  engine  to  the  point  where 
it  ooaaea  to  aet :  the  velocity  of  the  liquid  when  it  be- 
gina  to  act ;  and  V.  the  leaat  velocity,  when  It  oeaaea  to  act, 
which  will  properly  dlacharge  the  uqnid,  and  prevent  it> 
acenmnlating  ao  aa  to  impede  the  wheel  or  engine. 

(For  detaiu  aa  to  the  aotaal  effldenCT  and  duty  and  the 
oonatrnctton  of  hydtmolio  englnea,  aee  HTDBOKumAJnca.) 

In  wtKdwtilU,  the  ^r,  being  in  motion,  preaaea  agalnat  and 
movea  four  or  Ave  radiating  vanea  or  mUi.  wboae  ao^heaa 
are  approximately  helical,  their  axta  of  rotation  being 
paraUet,  or  alightly  inclined  in  a  vnrtlcal  plane,  to  the 
direction  of  the  wind.  The  beat  form  and  proportlona  for 
windmill  aaila^  aa  determined  experimentally  by  Smeaton, 
are  aa  foUowa  (aaa  tg.30): — 

An^  of  eadi  aaU  with  the  ^ane  of  r^atiMi— irt  DE  - 16* : 
Do.  do.  do.         atfiO*  r*; 

OD  - 1  of  wUp  OA ;  bar  DE  - 1  OA ;  bar  BG- 1  OA ;  AO- DB. 

188.  (D.)  BtaU— In  aect.  167  the  three  fltetraa  Into 
whkh  the  eSlelency  of  an  engine  moved  by  heat  ean  ba 
reaolved  have  already  been  stated. 
The  efficiency  of  the  ftmaoe  and 
boUer  In  steam-englnea  varMfe 
ttaa  0*4  to  0*86.  It  may  be  oon- 
aidered  that  the  loea  of  heat  to  the 
extent  of  (MB  by  the  chimney  ia 
neoeaHuy  In  order  to  produce  a 
anlBcient  diaught ;  -any  loan  be- 
yond thifl  ia  waate.  The  theoreti- 
cal efficiency  of  the  ateom,  or  afiar 
tiMstie  Jtuid,  which  aervea  aa  the 
mechanism  for  cooTerting  heat 
Into  mechanical  energy,  la  nf«- 
lated  by  a  law  which  wUl  now  ba 
explained. 

■  Heat  acta  on  bodloa  In  two  waji 
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—to  elevate  tempezfttnn  maA  make  the  bodiee  hotter,  and 
to  prodnoe  meefauieal  ohaiiige&  Heat  emplt^ed  in  proda- 
mechaaieal  chauges  diaappeara  or  becomes  latent,  as  it  is 
termed,  and  caA  be  reproduced  hj  reversing  thoae  mechani- 
oal  changes.  When  a  cycle  of  meclianical  changes,  ending 
by  tiie  natontion  of  -the  body  to  Its  original  ocmditkm, 
prodncea  mechaaieal  energy,  beat  disappears  to  an  amoant 
eqnal  to  that  which  wonld  be  generated  by  employing  the 
mechanical  energy  in  overcoming  friction, — that  is  to  say, 
a  British  onit  of  heat  (or  one  degree  Fahr.  in  one  lb 
Uqnld  water)  fbr  every  778  foot-ponndi  of  energy  (h^lng 
the  e(»nstant  already  mentionea  tn  sect.  116  aa  Jowt 
tqutwUent).  This  is  odled  the  eonvenion  of  heat  mio  wuduat- 
ieal  energy. 

The  tmcta»qf  of  &e  Jbud  in  a  heat-engine  is  the  proportion 
which  the  heat  oonverted  into  meohanicid  enetcr  bears  to 
the  whole  heat  reodved  1^  the' water  or  other  nnid ;  and 
the  iheordieai  or  maximum  value  of  that  efficiency  depends 
solely  upon  the  respective  temperatures  at  which  the  fluid 
receives  heat  and  nOects  the  unconverted  heat,  according 
to  the  following  law:— let  represent  the  temperature  at 
which  the  fluid  reoeives  heat,  and  1%  the  temperature  at 
which  it  r^eets  the  unconverted  heat,  as  measured  from 
the  aAMlNto  wro,— that  Is,  from  a  point  493°'2  Fahr.  or  274** 
C.  below  the  teicperatore  of  melting  ice  ( tern peimta res  so 
meamred  are  eaX\eA  ahtolvU  imptratmrta);  then  the  masi- 



The  neoBMUj  lov  of  heat  by  the  fluid  if  i^i  of  the 


whole  heat  teodTefl  by  It;  and  any  Ion  b«yDDA  thb  Is 
wait*. 

The  theoretical  efficiency  of  the  steam  in  ordinary  steam- 
engines  seldom  exceeds  ^tb ;  the  greatest  actual  ^cieney 
b  about  ith ;  the  efficiency  in  good  ordinary  engln^ 
IsaboDtO*!  or  0^  and  in  bad  and  wastefti]  engisaaO^w 
even  lees.  (For  details  see  Btkaji-GIioinb.) 

163.  (E.)  EleetricUy  and  JfofnetMrn.— Electricity  devd- 
oped  by  chemical  action  in  a  galvanic  battery  has  been  to 
a  small  extent  nsed  to  produce  mechanical  energy  by  idter- 
natdy  magnetwng  nod  unmasnetizinB  soft-iron  ban. 

The  data  for  determining  tba  actou  efficiency  of  such 
engines  are  deficient.  Their  theoretical  efficiency  depends 
on  the  following  law,  demonstrated  by  Jonle : — 

Let  yi  denote  the  strength  of  the  electric  current  which 
would  m  devaloped  in  tlu  conducting  wire  ot  the  batteir 
if  there  were  no  iron  bar  to  be  magnetised ;  va  the  strength 
to  wbi^  the  current  is  reduced  by  the  reaction  of  the  iron 
bar,  tending  to  induce  a  contrary  current.  -IImu  thetiieo- 
retical  efficiency  of  the  engine  ia  , 


(»). 


Vl 

The  proportion  of  the  energy  expended  which  Is  neeeuaritp 
(ott  is  riJYi>  and  ia  employed  in  producing  heat  in  the  con- 
ducting circuit. 

This  law  is  ezaetly  analogous  to  that  of  the  theoretioal 
efficiency  of  heat-engines  given  in  eqaatfon  88. 

There  is  reason  to  believe  that  elecbro-magnetie  engines 
are  capable  of  a  higher  efficiency  than  hea^engines;  tpsit 
the  greater  eost  of  the  materials  eoDsomed  rendets  them 
much  less  eoonomicml  omnmerdally.  (w.  J.  M.  B.) 


MEGHITHARI8TS,  a  oongregation  of  Annenun 

monks,  in  ctHnmunion  with  choich  of  Rome,  which 
has  enjoyed  papal  recognition  ainoe  1712.  Its  rounder 
Mechitlur,  or  Meohitar  da  Pietro,  a  iteJave  of  Sebaste 
(SiTsa)  in  Aimenia,  -was  bom  on  Febmaiy  7,  1676;  his 
original  name  was  Manuk,  which  he  exchanged  for 
that  by  which  he  was  subseqoeotljr  known  r'  Com- 
forter' )  when  he  entered  the  cloister  of  the  Holy 
GA»a  in  his  native  town.  In  the  [>urBuit  of  know- 
ledge he  visited  various  seats  of  learning  in  Armenia, 
ana  in  the  years  1691,  1696,  and  1699  respectively  he 
attained  the  office  of  deaoon,  priest,  and  vartabed  or 
doctor  in  theology.  Having  removed  to  Constanti- 
nople, he  fonndea  there  in  1701  a  religious  insdtnte 
fbr  tbe  intellectual,  moral,  and  spirituM  elevation  of 
his  conntxTmen,  and  for  the  caltivation  of  thoir  lan- 
guage and  literature.  In  1703  sectarian  jealousy 
obliged  him  to  retire  to  the  Morea,  where  he  lutiinate- 
ly  found  a  settlement  at  Modon,  and  built  a  cloister 
and  church  (1706-81.  The  outtneak  of  hostilities  be- 
tween the  Turks  and  Venetians  in  1715  compelled  him 
to  take  refiige  in  Venice,  where  in  1717  he  received 
from  the  senate  the  island  of  San  Lazzaro,  which  ever 
since  has  been  the  borne  of  his  order.  Meehithar,  who 
died  on  April  27,  1749,  was  the  author  of  a  Grcimmatica 
Armena,  printcu  in  1770,  of  an  Armenian  Lexicon, 

ginted  in  1744,  of  an  Armenian  translation  of  the 
ible,  pinted  in  1734}  and  of  several  commentaries  on 
Biblical  books.  The  order  of  Mechithatists,  which,  as 
already  mentioned,  received  formal  reoo^ition  (from 
Clement  XI.)  in  1712,  uses  the  Armenian  lan^age 
and  the  Syrian  rite:  its  rule  resembles  the  Benedictine, 
prominent  among  the  duties  of  its  members  being  the 

Eroclamation  of  the  gospel  and  the  diffiision  of  good 
terature.    They  have  accumulated  at  San  Jiozzaro  a 
lar^  library,  specially  rich  in  Armenian  MSS. ;  and 
their  linguistic  attainments  are  considerable.  Among 
their  services  to  the  cause  of  learning  may  be  mentioned,  ' 
in  addition  to  the  preparation  of  critical  texts  to  the  Ar- 1 
menian  classics  ana  of  the  Armenian  version  of  the  Bible, 
the  publication  in  old  traoslations  of  various  works  of 
Ephraem  Syrus,  Philo,  and  EnseUus,  of  which  the 
onginals  have  been  lost    There  are  establishments ' 
belonging  to  the  order  elsewhere  in  Italy  ^Padua),  as 
well  as  m  Russia  and  Turkey,  in  Paris,  in  Austria- 
Hungaiy^  and  in  Qemuuiy.   Of  these  tJie  most  im- 
portant u  that  of  Vienna,  which  has  existed  nnce 


1810,  and  has  become  a  sort  of  leaned  "  aeadeniy/* 

receiving  honorai7  members  even  from  beyond  the  pu» 
of  the  Roman  Catholic  Church. 

MECHLIN,  or  Malines,  a  ci^  of  Belnum,  is  the 
province  of  Aiitwerp,  on  the  nver  Dyle,  about  14 
miles  north  of  Brussels.  The  general  amect  of  the 
town,  belted  b^  a  fine  avenue  oi  trees,  with  well-built 
houses,  extensive  {jardens,  and  broad  aity  streets  and 
squares  of  proverbial  cleanlinms,  ia  pleaang  to  the  eye ; 
there  is,  however,  a  lack  of  life  and  motion^  a  repose 
bordering  on  stagnation  [  and  the  area  occupied  by  the 
town  is  much  too  extensive  for  the  population.  Meeh- 
lin  was  for  many  oentntieB,  and  is  to  this  day,  the 
religious  metropolis  of  Flandei^  and  its  monnmenta 
and  curiosities  are  in  general  of  a  sacred  description. 
Among  the  most  remarkable  is  the  cathedral  church 
of  St  Rombold  or  Rombaut,  mainly  built  in  the  latter 
hidf  of  the  14th  centurv;  the  square  masrive  tower, 
rising  300  feet  hi^^h  and  Bearing  four  dials,  each  48  feet 
in  diameter,  is  visible  from  all  the  oonntiy  round.  Hie 
interior  proportions  of  the  edifice  are  grand,  and  it  con- 
tains some  fine  works  of  art— statues  of  the  apoetlea, 
standing  against  the  pillars  of  the  nave,  Vandrok'a 

eicturc  of  the  Cmcifixion,  the  Adoration  of  the  Shep^ 
erds,  by  Erasmus  QuclUn,  and  others.  The  church 
of  St  John  possesses  a  oelemted  triptych  of  Rubens, 
and  another  ny  the  same  master  is  to  be  seen  at  Notre 
Dame.  The  ''Halle"  or  market  still  retains  some 
vestiges  of  the  splendid  palace  raised  on  the  site  hy 
Charles  V.  in  1530,  and  on  the  chief  market-place  is  a 
monument  erected  to  Margaret  of  Austria,  daughter 
of  the  emperor  Maximilian.  Mechlin  is  ah  archiepis- 
co|aI  see,  oeonpied  by  a  cardinal,  primate  of  Bel^um, 
deriving  his  spiritual  power  from  Rome,  and  quite  in- 
dependent of  (at  times  even  openly  opposed  to)  the 
civil  Oovemment  His  palace  is  the  headquarttn  of 
the  Catholic  party,  and  the  seat  of  considerable  moral 
and  political  influence  extending  oyer  every  parish  in 
the  bnd;  the  university  of  Louvain,  the  Catholic 
schools,  more  than  four  thousand  in  number,  and  the 
great  aenunai7  <^  MeohUn,  the  mmeiT  of  the  Belgian 
priesthood,  are  ontnely  under  the  oireetiaa  of  dte 
aichlridiop.  The  indnslrial  activi^  of  the  town, 
fonneily  very  great,  has  constandy  decreased  in  the 
present  century,  and  is  now  almost  extinct  Hie  im* 
portant  corporation  of  weavers  was  scattered  by  Uit 
political  troubles  of  the  15th  and  16th  oenturiee:  snd 
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the  lace  trade  baa  gndnally  been  transferred  to  Bms- 
Bels  and  other  towns.  There  sUU  exist  a  few  special 
mano&ctures,  tfaoee  of  carred  oak  furniture,  straw 
chaiiBf  and  wool  and  linen  tisanes  being  among  the 
finemost;  acme  tonyarda  and  breweries  are  also  to  foe 
fooad,  and  the  means  of  conunanication  furnished  by 
the  Jfjle  supplr  a  tolerably  brisk  market  in  com,  oils, 
flax,  hemp,  and  hops.  As  a  railway  station  Mechlin 
pooBessea  peculiar  importance,  being  a  junction  of  the 
chief  Belgian  GoTemmcnt  lines  uui  the  great  central 
voikshop  for  constmcdiis  and  Tcpairing  the  rolling- 
stock.   ThepopoJationof  Mechlininl880wa842,381. 

Mechlin  appears  to  Itave  been  about  the  8th  centary  a 
mere  group  of  cabias  sarrounding  a  noted  monastery  whure 
St.  Bombant,  now  the  patron  saint  of  the  town,  suffered 
martyrdom  on  the  S4th  of  Jnn^  776.  After  having  be-> 
longed  to  thb  first  Franhish  mtaaiebB,  It  was  givaa  by  Pip- 
pin the  Little  to  his  relative  Adon,  and  pasBed,  at  the  com- 
mencement of  the  10th  century,  under  the  dominiou  of  the 
biahopa  of  Li^^  in  whose  name  it  was  governed  by  the 
powerftil  house  of  Bcrthold  nntil  the  year  1333.  When 
this  Ihmily  became  extinct,  Uechlin  ana  the  surrounding 
district  were  divided  in  two  portions  and  sold  by  the 
bishops  to  the  duke  of  Brabant  and,  the  count  of  Flanders, 
the  former  of  whom,  ten  years  later,  once  more  united  the 
whole  territo^  under  his  own  sway.  By  the  marriage  of 
Ibugaret  of  Brabant  witii  Philip  the  Bold,  Mechlin  was 
hronght  under  the  sceptrffof  the  bopse  of  Bni^ndy,  whose 
fkto  It  shared  from  that  time.  Stormed  by  the  French  in 
1S7S,  the  prince  of  Orange^  in  1578,  by  the  English  in 
ISSO,  the  town  safiered  mn(£  during  the  wars  of  the  17th 
and  18th  centuries.  Ni4>oleon  I.  had  its  fortifications  razed 
In  1804,  and  made  it  the  capital  of  the  French  "  D^parte- 
ment  dea  denz  17£thes"  until  1814,  when  it  was  comprised 
in  the  kingdom  of  the  Netherlands,  and  it  finally  became 
part  of  Belgium  In  1830. 

MECKLENBURG,  a  territory  in  North  Germany, 
on  the  Baltic  Sea,  extending  from  53"  4'  to  54°  24'  N. 
Int.,  and  from  l(r  35'  to  13^  57'  £.  long.,  corresponds 
with  tolerable  closeness  to  the  old  lower  Saxon  province 
of  the  same  name,  and  is  now  unequally  divided  into  the 
two  grand-duchies  of  Mecklenburg-Schwerin  and  Meck- 
lenburff-StreUts.  These  are  so  closely  related  in  history, 
political  oiqpuucation,  natniul  features,  and  general  de- 
velopment that  it  ii^  conTenient  to  treat  them  m  a  single 
artule. 

libgoKLENBniUT-SctiWERiN,  the  seventh  stato  of  the 
Ooman  onpire  in  size  and  the  eighth  in  population,  is 
bounded  on  the  N.  bv  the  Baltic  Sea,  on  the  W.  by  the 

Srincipality  of  Ratzeburg  and  Lauenbui^,  on  the  S.  by 
Irandenbuig  and  Hanover,  and  on  the  E.  by  Pome- 
rania  and  Mecklenbuig-Strelitx.  It  embraces  the 
duchies  of  Schwerin  and  Giistrow,  the  district  of 
Rostock,  the  principality  of  Scbwcrin,  and  the  barony 
of  Wismar,  besides  several  small  "enclaves"  in  the 
at^acent  territories.   Its  total  area  is  about  5117  square 

Meckuenbcbo-Stbixiiz,  the  eleventh  state  of  tha 
German  empire  in  area  and  the  nineteenth  in  popular 
tioD,  consists  of  two  detached  parts,  the  duchv  of 
Stoelits  on  the  east  of  Meckknbturg-Schwerin  and  the 
principality  of  Ratzeburg  on  the  west.  The  first  of 
these  IS  bounded  by  Mecklenburg-Schwerin,  Pomcrania, 
and  Brandenburg,  the  second  by  Mecklenburg-Schwerin, 
TAuenbni^,  and  the  territory  of  the  &ee  town  of  Lii- 
beck.    Their  joint  area  is  1126  square  miles. 

Mecklenbm^  lies  wholly  within  the  great  North-Eu- 
ropean plain,  and  its  flat  surface  is  int«mipted  only  by 
one  range  oi  low  hills,  intersecUng  the  country  irom 
south-east  to  norUi-w^  and  foimiiu;  the  watershed 
between  the  Baltic  Sea  and  the  Elbe.  Ite  higheet 
point,  the  Helptor  Berg,  is  580  feet  above  the  sea- 
teveL  The  ooast-Hne  runs  for  65  pUes  along  the  Baltic 
^without  including  indentations),  for  the  most  part  in 
flat  sandy  stretehes  covered  with  dunea  The  chief 
inlets  are  the  bays  of  Wismar,  Groase  Wiek,  Salzhaff, 
and  Kroy,  and  the  roads  of  Wamemiinde.  The  rivers 
are  numerous  though  small ;  most  of  them  are  affluents 
of  the  Elbe,  which  itself  traverses  a  small  portion  of 
Hedklenburg.  Several  of  the  stmms  are  navigable, 
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and  the  fiunlities  for  inland  water  traffic  are  increased 
by  a  tolerably  extensive  system  of  canals.  Lakes  are 
veiy  nn^wroOB;  about  four  hundred  of  &3t  mze,  cover- 
ing an  area  of  500  square  miles,  are  reckoned  in  th« 
two  duchiea  The  largest  is  Lake  Mttriti,  52  square 
miles  in  extent  The  climate  on  the  whole  resemt^ea 
that  of  Great  Britun,  but  tbe  winters  are  generally 
more  severe;  the  mean  annual  temperature  is  48°  F., 
and  the  annual  nunfall  is  about  28  mches.  Althougb ' 
there  are  long  stretehes  of  marshy  moorland  along  the 
coast,  the  soil  is  on  ^the  whole  productive.  According 
to  the  official  returns  of  1878,  about  57  per  cent,  of  the 
total  area  of  Meddenbnrg-Schwerin  eonsisted  of  cul- 
tivated land,  17  per  cent  of  forest,  and  13  per  cent,  of 
heath  and  pasture.  In  Meddenbu^-Streutz  the  cor- 
responding figures  were  48,  20,  and  0  per  cent.  Agri* 
culture  is  jbjr  nr  the  most  important  mdustry  in  both 
duchies.  Ijwfbllowing  table  uunn  the  azeas  and  iflTod- 
ucts  of  the  diief  crope  m  1880:—  » 


Or*p«. 

ll«UMta|«Mttli^ 

Aam. 

Tbm. 

Taw. 

411,827 

108,650 
M,087 

3S«,497 

138,166 
48,420 
8S,4S7 
846,288 
888,787 

68,680 
49,423 
26,240 
10,722 
16,440 
46,806 

29,619 
26,748 
98,878 
7,244 
70,687 
«8,4S4 

Hay.--.  

Totals   

1407,801 

820,986 

BesideB  these,  smaller  areas  are  devoted  to  muze, 
buckwheat,  pease,  rape,  hemp,  flax,  hops,  and  tobaooo. . 
The  extensive  pastures  support  large  nerds  of  sheep 
and  cattle,  including  a  noteworUiy  breed  of  merino 
sheep.  The  horses  of  Mecklenburg  are  of  a  fine  sturdy 
quality,  and  are  highly  esteemed  in  Germany.  In 
1878  the  two  duchies  contained  100,651  hors^  315,712 
cattle,  and  1,321,916  sheep.  Red  deer,  wild  swine, 
and  various  other  kinds  of  game  are  found  in  the 
foreste.  The  manufiu^tures  of  Meddenbnrg  are  of 
little  importance.  Its  industrial  establishments  include 
a  few  iron  foundries,  wool-spinning  mills,  carriage  and 
machine  factories,  dye-works,  tanneries,  brick-fields, 
soap-works,  breweries,  distilleries,  nmnerous  limekilns 
and  tar-boiling  works,  tohaooo  and  dgar  factories^  and 
about  eight  hundred  mills  of  various  kinds.  Mining 
is  also  insignificant,  tboug^  a  &ic  variety  of  minerals 
is  represented  in  the  district  Amber  is  found  on  and 
near  the  Baltic  coast  Trade,  mainly  confined  to  the 
larger  duchv,  ts  tolerably  active.  Rostock,  Wame- 
miinde, ana  Wismar  are  the  princapal  commercial 
centres.  The  chief  exports  are  grain  and  other  agri- 
cultural produce,  live-stock,  spints,  wood,  and  wool ; 
the  chief  imports  are  colonial  produce,  iron,  coal,  sidt, 
wine,  beer,  and  tobacco.  The  norse  and  wool  markets 
of  MecUenburg  an  laigely  attended  by  buyen  fnnn 
various  parts  of  Germany.  Blshing  is  carried  on  ex- 
tensively in  the  numerous  inland  lakea  Within  the 
last  decade  the  mercantile  fleet  of  MecklenbuK- 
Schwerin  has  doubled  the  number  and  ^uadmpled  the 
tonnage  of  its  ships,  these  conusting  in  1881  of  370 
Bulling  vessels  and  11  steamen,  with  an  sgnegato 
burden  of  112,388  tons.  HecUenbaxg-Stxelitiliafl  no 
seaboard. 

Mecklenbuig-Schwerin  and  Mecklenbuiv-Strelitz  are 
both  limited  monarchies  under  grand-dukes,  who  are 
hereditary  in  the  male  line.  The  reicning  families  are 
closely  related^  and  possess  mutual  rights  of  succession ; 
shonld  bo^  iamiUes  bectmie  extinct,  their  possesrions 
pass  to  Prtissia.  The  constitntion,  which  is  common 
to  both  the  duchies,  exhibits  few  traces  of  the  liberal 
tendency  of  modem  politics.  The  temporaiy  modifica- 
tions  brought  about  1^  the  a^^tation  of  1848  were 
quick^  resdnded,  and  matters  returned  to  the  old 
semi-tendal  arrangements,  which  deprive  the  bulk  of 
the  iKople  of  all  share  in  the  government  The  con- 
stitution as  it  now  exists  is  based  upon  an  agreement 
made  between  the  duke  of  .Mecklenburg-Schwerin  and 
his  estates  in  1755,  and  adopted  in  the  same  year  by 
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Micklenbui^-Strolitc.  The  Landes-Union,  or  common 
assembly  of  the  two  duchioL  cotuuBts  of  repreeentatives 
of  the  ^ttetBchaft,  or  buided  proprieton,  and  of  the 
LandBohaf^  which  emtavoes  forty-seTen  towns.  The 
peasantry  u  unrepreseDted,  'and  the  pnncipality  of 
Katselra^,  m  MecklenburK^trelitx,  is  governed  di- 
rectly fa^  the  graQd-dukft.  The  lAndea-Xltuoa  meets 
onoe  annoally,  altermUing  between  Stranberg  and  Mal- 
ehuL  When  not  sitting  it  is  represented  a  oom- 
mtttee  of  nine  members.  Distinct  from  the  Landes- 
Union  are  the  convocation  diet  and  the  deputation  diet, 
which  are  assemblies  of  the  estates  of  one  or  other 
duchy  for  sped^  bouneas.  In  Mecklenbuj^-Schweiin 
the  executive  is  placed  in  the  hands  of  four  ministers, 
holding  the  pcffticdios  of  foreign  affairs,  domestic  a^uzs, 
finance,  and  justice  (inolvding  edncatua  and  religtoi)). 
In  Mecklenbnn-SUreliti  there  is  one  minister,  who  is 
aided  by  a  small  ooaunl.  In  both  duchies  t^e  military 
administration  is  in  die  hands  of  the  crown.  Meck- 
lenboj^^hwerin  has  two  votes  in  the  federal  ooundl 
of  the  German  empire,  and  sends  six  members  to  Uie 
impfflial  diet,  while  the  smaller  duohy  has  one  repre- 
sentative in  each  assemUy.  As  no  official  budget  is 
published  in  dther  duchy,  it  is  impossible  to  give  ac- 
curate details  of  thor  financial  position.  In  Mecklen- 
burg-Schwerin  it  is  usual  to  distmgnish  three  branches 
of  revenue,  one  under  the  control  of  the  sovereign,  one 
under  the  joint  control  of  the  sovereign  and  esUtes, 
and  the  third  (of  small  amount)  under  the  sde  man- 
agement of  tiie  estates.  The  income  imder  tlie  first 
•heading  is  derived  flom  the  loyal  domuns,  thecwdinsi; 
taxes,  and  spedal  votes  fin-  special  purposes,  and 
■monnts.to  about  £600,000.  mth  Uiis  iom  are  de- 
frayed the  ordinary  expenses  of  government,  including 
the  annual  contribution  to  the  imperial  treasury.  The 
revenue  under  the  second  head  is  about  £100,000.  The 
public  debt  in  1880  amounted  to  £1,100,000.  The 
revenaes  of  Meoklenburg-Stieliti  are  unknown;  its 
debt  is  estimated  at  abont  £300,000.  The  private  in- 
come of  the  duke,  derived  from  the  ro^  domains, 
makes  him  one  of  the  richest  princes  in  Gennany. 
The  dnchiee  of  Meeklenbu^  oontnbote  three  r^immtB 
of  in&nliT,  a  battalion  of  two  rmments  of  drar- 
goons,  and  ibur  batteries  of  field  artiUety  to  the  im- 
perial army. 

The  educational  institutions  paitake  of  the  high 
eharaoter  common  to  those  of  the  Qennail  empire. 
The  two  duchies  oontun  nine  gymnasa,  seven  "  Beal- 
achulen,"  three  normal  schools,  and  an  adequate  num- 
ber of  schools  of  »■  lower  grade.  There  is  a  univeruty 
at  Rostock,  which  in  I8S2  had  a  teaching  staff  of  36 

r feasors  and  an  attendance  of  about  250  students. 
1880-81  onljr  0*56  per  cent  of  the  recruits  in  Meck- 
lenburg-Schwerin  were  unable  to  read  and  write  Uior 
oames,  while  all  the  recruits  in  Meoklenbarg-StreUti 
wore  able  to  do  both.  The  predominant  ctHuesnon  in 
Mecklenburg  is  tlie  Lutheran,  which  is  professed  by 
both  the  srcnd-dukes.  The  proportion  of  Bomap 
Catholics,  Jews,  and  membors  of  the  Reformed  Church 
is  iuMgnificant.  The  ultimate  sfHritual  authority  is 
exerdsed  by  ooanstories  at  Schwerin  and  Strelitz. 
Mecklenburg  also  contains  a  fiur  share  of  learned 
societies  and  benevolent  institutions.  The  supreme 
cotut  of  appeal  for  both  dndues,  in  all  aiminu  and 
civil  cases,  is  at  Rostock. 

The  population  of  Mecklenburg-Schwerin  in  1861 
was  548,449;  in  1871,  557,707;  in  1875,  553,785;  and 
in  1880,  577.055.  The  capital  is  Schwerin  {30,146  in- 
habitants), but  the  most  important  town  is  Rostock 
(36,967  mnalntants).  The  population  of  Mecklenburg- 
Screliti  in  1861  was 99,060 ;  in  1871,  96,982;  in  1875, 
95,673;  in  1880,  100,269.  The  chief  town  is  Neu- 
Btrelits.  About  71  pn  cent  of  the  inhabitants  are 
engi^ed  in  agricultural  pursuits.  The  proportion  of 
(he  rural  to  the  urban  population  is  as  3  to  1,  or  ex- 
actly the  reverse  ratio  to  that  in  the  ndghboring  Prus- 
sia. The  peasantiy  of  Mecklenburg  still  retdnnumeroos 
traoes  of  tlidr  SUvonio  origin,  eq>e<»aUy  in  their  speech, 


but  their  peculiarities  have  been  much  modified  by 
amalgamation  with  the  German  colonists  who  settloa 
withm  this  district  at  various  times.  The  townspeople 
and  ttobiUfe^  are  almost  wholly  of  Saxon  stfun.  The 
^w  rate  or  incnase  in  the  population  of  Meoklaibm;^ 
is  chiefly  aooounted  for  Iqr  tne  oonstuit  stream  of  enu- 
gration. .  Between  1870  and  1880  the  two  duchies  con- 
tributed in  the  highest  proportion  to  tfae  emigration 
from  Germany.  Out  of  595,151  German  emiRrantswho 
sailed  from  Bremen,  Hamburg,  Stettin,  and  Antwerp 
within  that  period,  24,870  came  from  Mecklenburg- 
Schwerin,  and  2481  from  Mecklenburg-Strelitz,  repre- 
senting respectively  4*038  and  2'52  per  lOiX)  inhabitants 
as  the  yearly  averaee.  I^bably  another  cause  of  the 
dow  growUi  of  jx>piilation  is  to  be  sought  for  m  the  diffi- 
enlties  thrown  mUie  way  of  the  marriage  of  the  peasants 
the  semi-feudal  character  of  their  tenure.  It  is  a  sig- 
nificant fact  that  in  1880  the  proportion  of  illegitimate 
births  in  tfae  two  duchies  amounted  to  14  per  cent,  as 
compared  wifii  9  per  cent  in  iJie  entire  German  empire. 

,  HitUny. — ^The  Tandsla,  who  In  the  time  of  Tadtos  oe> 
enpted  the  r^ton  now  known  u  Hecklenbnrg,  were  mo* 
oeeded  la  the  Sth  century  by  a  Slavonic  race,  llioafl^ 
partly  conqaered  by  Charlemagne  in  789,  this  people  soon 
regained  their  fndepeadence,  and  long  offered  »  sacoeaiifttl 
resistance  to  all  attempts  on  the  part  of  tlw  German  em- 

Krors  to  overcome  aod  ChiiitlanUe  Uiem'.  At  last,  In  1100; 
ike  Henry  of  Saxony  made  himself  master  of  the  ooantry. 
The  native  prince  was,  however,  permitted  to  ret^n  his 
sovereignty,  and  has  transmitted  to  his  desaendjuita  and 
scJoesBoiB  tiie  present  day  the  distinction  of  being  tlw 
on^r  ruling  prinees  of  Slavonic  oil^  in  Qennany.  In 
ll60  he  was  i^sed  by  the  emperor  Roderick  I.  to  the 
dignity  of  a  prince  of  the  empire.  From  1202  till  1SS7 
Heeklenbuiv  woe  ander  Danish  aapremacy ;  and  in  122^ 
two  yeois  after  Its  leatora^n  to  Oennany,  there  oocnrrea 
tfae  nist  of  a  long  series  of  di virions  of  the  territo^,  which, 
with  snbseqnent  reunions,  oonatttnte  so  much  or  Its  con- 
plicated  history,  tn  1348  Charles  IV.  made  HecUenbaig 
a  dachy.  In  18S8  the  trials  and  conunotions  qirinolut 
bom  the  rivalry  and  Jeoloosy  of  two  Joint  mien  Indtea 
the  ^^dotes,  nomlity,  and  haxKheis  to  form  a  anhm  amoof 
themselves,  the  efltaets  ot  whioi  1  are  visible  to  the  presenl 
day,— most  prominently  in  the  ezlstenee  of  the  common 
Landes-Union.  The  Beformation  was  welcomed  by  the 
inhabitants  of  Ifecklenbnrg  io  1684;  and  about  ISK  ncMly 
all  the  mooasteriee  were  saiyroBsed.  hi  16U,  when  a  aeir 
partitlpn  took  place,  the  town  i>t  Bostoek  "with  its  ani- 
veisity  and  high  conrt"  was  declared  to  be  held  In  eom- 
mon.  The  diet  also  retained  Its  Joint  character,  aod  hanoa- 
forth  altttmated  between  Sternberg  and  Halehla. 

In  the  Thirty  Teai^  War  both  IbcUenbnrc-SdtwniB 
and  Me^enbnrg-Gnstnnr — sa  the  parts  were  uteo  ealled 
— inearred  the  suspicion  of  the  emperor,  who  secretly  mM 
them  to  Wollenstein,  and  expelled  the  dukes  In  his  behaUl 
They  were  reinstated,  however,  by  Chutavns  Adolphna,  and 
at  t£e  peaoe  of  Pracne  in  163S  they  both  made  t^elr  peaea 
widi  uie  emperor.  At  the  peace  iit  Westphalia,  Bostode 
and  some  other  parts  of  Mecklenburg  territory  were  given 
In  pledge  to  Sweden,  and  they  were  not  redeemed  till  1808^ 
Tbt  sofliBrings  of  thn  Ueekleabug  peasantry  daring  tbn 
Thirty  Yeair  War  were  exoeeded  in  u>  other  part  of  ooraly^ 
tried  Qennany.  Host  were  reduced  to  sermnaa  thrao^ 

rsrty;  In  some  cases  whole  vUlagea  ntterly  vaniohed. 
leOli  the  Meeklenbnrg-Oastrow  line  became  extinrt; 
and.  ttbet  some  contention  between  Uie  brother  and  Uia 
nephew  of  the  lost  duke  of  Ueeklenbus^ehwarin  tat  the 
vacant  saooesslon,  the  "Hamburg  Division"  (Haroh  % 
1701)  i^portioned  to  each  shores  tiiat  are  repreimted  faj 
the  preaent  dnchiee.  The  affixes  Schwerin  and  StreUta  ai* 
derived  from  the  o^tltal  towns  of  the  two  dakeo. 

Meoktenbarg-Sehwerin  began  Its  new  Indraendent  ei- 
Istenoe  by  a  series  of  eonstltntlonal  itmggles  between  Its 
nobility  and  Its  mleis.  The  heavy  debt  locnrred  1^ 
Charles  Leopold,  who  had  joined  Btusia  in  a  war  agalnsS 
Sweden,  brooght  matters  to  snoh  a  plteh  that  in  ITVH  the 
emperor  Charles  VI.  deposed  'the  duke  in  Ihvor  ^  his  bora- 
ther  Qiristian  Louis.  Under  this  prince,  the  "Bostoek 
Contract,"  which  Is  still  the  basis  of  the  conatitatioiL  was 
framed  in  1755.  Daring  the  Seven  Tears'  War  Kenlen- 
burg-Schwerin  assumed  a  bostUeattltude  towards  Fredeikk 
the  Great,  and  was  In  eonseqaenee  ooen^ed  by  Pmsrisa 
troops.  In  1808  It  was  overmo  by  theFieneh,and  in  1800 
it  Joined  the  confederation  of  the  Rhine.  The  dnke,  how- 
ever, though  he  assisted  Napoleon  In  181%  war  th*  flnS 
meniber  of  the  oenfedeimtion  to  reneanoe  it,  i  4  la  tb* 
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firttowing  year  Ul  fMiglit  agiUiiit  Fnnoe  and  Den' 

mmA.  On  Joining  th«  <3«niuuiic  eonfedention  he  aasomod 
the  title  of  Km>u-duke,  with  the  style  of  royal  highneas. 
In  and  after  1S48  the  dnchy  witueased  a  cousidembic  agita- 
tion  in  (kvor  of  a  new  tap.  more  libenl  constitution,  bat 
the  nhnqneni  Teactitm  leaeinded  all  the  eoneeaaioaa  that 
had  been  made,  and  ledaeed  matten  to  their  fonuer  feudal 
eODditioD.  In  1819  and  18S0  eerfdom  and  penooal  bondage 
were  abolished,  and  variou  sUgbt  ameliorations  of  tiie  atate 
<^  tike  peaaantzy  have  ainee  been  introduced. 

HeeUanbnrB^treliti  adopted  the  conBtitaUcm  of  tiie 
lister  dneh7  ^an  ^'Agnitlons-Act"  fn  175S.  In  18Q6  it 
was  spared  the  iaflietion  of  a  French  oecnpation  through 
the  interest  of  the  king  of  Bavaria;  but  in  1813  it  waq 
unUcted  in  the  sam  of  two  mlUioti  tbaleta  for  the  French 
anny.  In  1808  it  entered  the  Bbenlah  confederation,  bat 
repudiated  it  In  1813  and  Joined  the  alllanee  tgalnst  Na- 
poleon. In  1816  the  dake  assumed  the  title  of  gtaod-doke. 

^kUorWM.— B<dl,  OaeUehte  Medclenburoi,  1856;  Nlxae,  rott#- 
wMAieAVVeAa  ZutUbkU  4n  jredUentntrv,  1861 ;  BolL  AMm  der 

Kiel,  18S1;  the  offloial  aooMbitaidar,  pabUsbed  onnuallT;  tbe 
JSeOrdM  mr  StattatOt  Meektentmrgi,  publUhbd  by  the  SUUsUcal 
Office  at  Schwerin ;  JaiMclter  da  Verettu  /flr  MaktaUri^vtuAe 
OeieMeto,  ttSft-lSSa.  Tot  tbe  recent  constitutional  struggles  see 
Che  farioue  works  of  H.  Wifgeie,  the  moat  pKMnlaent  leader  of 
the  dsBooatlo  partj.  ff.  r.  il) 

MEDALS.  See  Nuvisiiatics. 

MEDEA,  the  daughter  of  iBete&  king  of  the  Coloh- 
iaiB,  who  weie  believed  to  be  of  E^vtian  deaoent 
(Hoiod.,  il  104),  and  are  ntd  to  have  u>and  a  settle- 
ment on  the  east  of  Uie  Euxine  and  to  the  south  of  the 
Caocasoa.  Medea  ms  one  of  the  "wise  women" 
(witches  or  sorceresses)  of  antitiuity,  and  perhaps,  like 
Helen,  was  a  human  embodiment  of  some  goddess 
oonoected  with  Eastern  elcmentrwonhip,  possibly  with 
Hera.  For  the  story  of  her  bve  for  Jason  the  Ai^- 
naut,  and  of  the  revenge  she  took  for  his  desertion  of 
her  for  another  bride,  a  Ccmnthian  princess,  Glance, 
danghter  of  Greon,  see  AboonaTTIS  and  Jabon.  A 
more  interesting  inqniiy  is  the  origin  of  the  tale,  and 
its  connection  with  solar  myths. 

The  legend  of  tlie  Aigonaatio  expedition  is  a  reiy 
ancient  one.  It  is  aUnded  to  in  the  Odyaeif  (ziL  70), 
in  more  than  one  passage  of  .^Sschylus, '  and  is  given  at 
some  length  in  the  foorth  Fv^hian  ode  of  Pindar,  the 
dose  agreement  of  vhtoh  with  the  Alexandrine  oom[)i- 
lation  1^  Apollonins  Rhodius,  entitled  Argotiautica,  in 
four  books,  shows  that,  according  to  the  general  law  of 
mythology,  the  main  features  of  the  legend  differed 
bat  li^e.  The  origiiial  story,  it  is  probable,  was  con- 
tained in  a  still  t^der  e|HO  poem  called  4  Utn^  mU^oif. 
the  anthotehip  of  whi^  was  ascribed  to  IVocUciu  of 
Fboesea.' 

The  "  Golden  Bleece,"  in  quest  of  which  the  adven- 

turers  made  a  voyage  from  the  home  of  Jason^  I(^htis 

in  the  Thessalian  Magnena,  is  virtually  idenUcal  with 

the  fiery  robe  which  Medea  prepared  for  her  rival 

Olauoe,  the  new  bride,  with  the  Homeric  "eegw," 

and  with  the  raiment  smeared  ^th  phosphorus  which 

was  sent  by  Deianira  to  Hercules,  and  burst  into  a 

Bame  when  brought  near  to  a  sacrindal  fire.'  Jason, 

as  the  story  wentTwas  not  allowed  by  the  euardian  ot 

the  fleece.  King  ^tes,  to  approach  it  till  he  had  per- 

fiamed  a  oeitwn  task  in  potting  to  the  yoke  fixe-lxeath- 

ing  bulls,  which  he  effected  by  the  aid  of  Medea.  The 

btul  is  a  well-known  symbol  of  the  sun,  and  it  ocenrs  in 

the  buD-slaying  group  representing  the  Pernan  sun-eod 

Midiras.   Again,  the  slaying  of  a  father  by  a  son  ^ha 

old  sun  Idllea  tnr  the  new  one)  is  seen  alike  in  (Edipns 

Iwving  caused  the  death  of  his  father  Laius,  in  .^Ison, 

the  father  of  Jason,  having  been  restored  to  life  by  the 

magic  arts  of  Medea,  and  in  Petias  bavinx  been  killed 

and  boiled  in  a  caldron  by  his  own  daughters  at  the 

instigation  of  ^e  sorceresa.    I^ly,  the  legend  that 

Medea  was  herself  the  granddaughter  of  the  sun,  and 

that  she  escaped  in  a  car  drawn    flying  dragons,  given 

1  HesJlQdaitoFMnensandtheIiCMiifa./heaiani(Aiai.80;Cao. 
and  there  were  pteys  oomposed  by  him  on  both  those  sub- 

^^M&asan.,iT.as,7  HequotesfkomlttwolwiaawtarvnMiln 
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to  her  for  safety  by  her  grandmre,*  equally  tends  to  prove 
that  the  whole  story  is  of  solar  origin,  and  can  be  ex- 
plained on  that  theoiy  alone. 

This,  indeed,  has  been  well  stated  by  Sir  G.  W.  Cox.* 
The  *' dragon  chariot  is  amply  the  diariot  of  Indra, 
Helios,  and  AdiiUes;  and  it  u  drawn  by  dragons  be- 
cause the  word  denoted  ompb  beings  of  keen  sights 
and  was  naturally  applied  to  the  creatures  which  may 
be  Aipposed  to  bear  the  son  across  Uie  heaven." 

In  aO  these  l^nds  about  the  sun  the  performance 
of  oert«n  imposed  "toils"  or  labon  is  included,  the 
idea  expressed  being  the  hard  necessity  of  ^e  sun 
going  his  duly  course  in  the  appointed  time  in  spite 
of  thickening  storm-clouds,  and  opposing  powers  of 
darkness,  through  #hich  he  has  to  fight  his  way,  both 
viubly  above  and  invisibly  underneath  the  earth.  Thus 
Hercules  has  his  twelve  Ubors  (the  number  ooirespond- 
ing  to  the  lunar  months),  while  Jastm  is  not  only  re- 
quired by  his  nnele  King  Peliss  to  bring  the  gtmen 
neece,  but  is  commluided  .^Jetas  to  tame  the  balls 
as  a  condition  of  obtaing  it.  The  name  U^ta  may 
poaubly  be  referred  to  ft^oeeSat,  "to  care  for,"  as  Jason 
may  contain  the  root  laaSai,  "to  heal,"  which  is  the 
meaning  that  Pindar  attaches  to  it,'  or  to  Iw,  the  vio- 
let-oolored  dawn,  as  in  locaste,  lamos,  and  lolaiuL^  In 
his  relation  to  the  snake,  which  guarded  the  fleece,  and 
to  the  dragons'  teeth  which  he  sowed  on  the  ground 
ploughed  hv  the  fiery  ball8„oompared  with  the  serpent 
entwining  uxe  staff  of  the  healing  god  Asclepins,  we  see 
that  almost  invamble  oonneedon  that  sabdsts  b^ween 
soUr  and  phdUo  wosahiik'  Tins  view  is  confinned  br 
the  "  ship  A^,"  <me  of  die  many  sexual  symbols  of 
cup-shaped  ud  boat-Hke  finrn.*  It  is  the  "ship" 
which  was  the  Tsatonib  qrmbcd  of  the  goddess  Isia." 

Hie  existing' Utetatnre  oa  the  love  of  Uedea  for  Jami 
shows  how  popular  was  the  storv  in  antiquity  for  its  pathos 
and  its  sentimentality.  Thas  the  Medm  of  Eurlpidee  was 
rendered  by  En&ias ;  Neophron  of  Sieyoo  and  HelanthiDS  " 
wrote  plays  ot  the  same  name ;  we  have  the  long  and  fine 
Pythlui  ode  of  Pindar,  already  reforred  to,  the  toacUng 
epistle  **l[edea  Jaaoni''  in  the  fi«r«l<tei  of  Ovid,  and  the 
interesting^  beaatlAil,  and  too  little  read  Ar^/owmHea  of 
ApoUonlus.  ' 

Of  eoaiee,  the  atmllarity  of  the  names  m^Sm  and  M^ltw 
led  to  etymological  qpeauathnis  on  the  Identic  of  the 
nomenclature,  and  one  Ifedos,  a  son  of  Medea,  was  believed 
to  have  been  an  eponym  hero.**  The  author  of  the  compi- 
lation known  ae  Besiod's  TkeofioMw  says  that  Medens  was  a 
son  ot  Medea  by  Joeon,"  and  woe  brought  op,  as  Jason  him- 
self hadh«en,l]7(aiixoninthemottntaIns.  Euripides  aaslgiis 
but  two  eliilaifln  to  Medea  and  Jason,"  and  Apollodoms** 
gives  t^eir  names  as  Mermenu  and  Fheies. 

MEDELLIN,  a  town  of  Colombia,  South  America, 
cnntal  of  the  state  of  Antioquia,  is  mtnated  at  a  hoght 
of  4845  feet  above  the  sea,  in  the  vaUciy  of  the  luo 
Poroe,  a  right-hand  tributary  of  the  Rio  C^noa,  and, 
though  100  miles  from  the  oonfluence,  not  mora  than 
Id  miles  east  from  Uie  valley  of  the  latiger  stream.  It 
is  a  clean  and  well-built  idace,  but  has  no  public  build- 
ings of  note.  Though  the  popuktion  is  estimated  at 
14,000,  there  is  no  great  activi^  except  on  the  maiket 
days,  twice  a  week,  when  the  buyen  and  skiers  flodc 
in  from  the  country.  See  £V.  Von  Sohenk  in  Ater- 
mann'M  MittheiL,  1880. 

MEDFORD,  a  town  of  the  Umted  States,  in  Mid- 
dlesex county,  MassachuseUs,  at  the  head  of  navigaUon 
on  Mystic  nvtx,  and  5  miles  north-west  of  Boston  hy  a 
bnuum  of  the  Boston  and  Maine  Railroad.  It  is  a  buey 
place,  \rith  a  eonriderable  variety  of  manu&rtiires— 
woollens,  carpets,  buttons,  bridu,  leather,  ete.  Tufts 
College,  ntuated  near  the  town  on  Wabut  Hill,  was 

*Bnr..Jfed..lS21:  Hfldod,  TJuec^lU. 

•JfVUoKwand  AIUore,p.2H;  see  also  Jl^ttafdm  ^  Ms  .diiwM 

WitfoM,  pp.  240,  88*,  888. 
•  Pyth.,  K.  119. 


....  IMaadSSL 
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"  Ar.,  Foe.,  VaX 

_    » Theoa.,  lim. 

Beneo  In  MB  the  dual  b  used,  «1m1^ 
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founded  bv  the  UniTersalistB  in  1853,  and  named  in 
honor  of  Charles  Tails,  the  donor  of  the  70  acres  oc- 
cupied by  the  building  and  its  grounds.  The  endow- 
ment amounts  to  more  than  $1 ,000,000.  The  popula- 
tion of  Medford  was  5717  in  1870,  and  7537  in  1880. 

MEDHDRST,  Walter  Henet  (1796-1857),  one  of 
the  most  distinguished  Protestant  missdoDaries  to  the 
Chinese,  was  bom  in  London  in  1796.  His  education 
began  at  St  Paul's  Cathedral  school.  As  he  grew  up, 
be  learned  the  business  oT  a  printer ;  and,  having  be- 
come interested  in  misuons  to  the  heathen,  he  sailed 
in  1816  for  die  London  Misuonary  Society's  station  at 
Bfalaoca,  which  was  likely  to  be  a  great  piinting-centre. 
V.'b  UngiuBtio  powem  soon  showed  themselves.  He 
became  profident  in  Malay,  in  a  knowledge  of  the 
written  cnaracters  of  Chinese,  and  in  the  collonuial  use 
of  more  than  one  of  its  dialects.  He  was  ordained  at 
Malacca  in  1819,  uid  was  in  all  missionary  labors  "more 
abunduit," — first  at  Penang,  then  at  Batavia,  and  finally 
at  ShanghfU.  To  give  onl^  the  names  of  his  yi^oqs 
worics,  some  in  English,  some  in  Chinese,  would  take  a 
oonsiderable  space.  A  dictionary  of  one_  of  the  Fuh- 
Kien  dialects  is  still  valuable ;  and  his  Chinese-English 
and  English-Chinese  dictionaries  (Batavia^  1842)  are 
more  complete  and  reliable  than  any  eariier  or  later 
woriu  of  the  same  kind.  After  the  oonduaon  of  the 
Bat  English  war  with  China  he  removed  to  Shanghai 
in  1843,  and  there  he  continued  till  1856,  layii^  the 
foundations,  broAd  and  deep,  of  a  successful  misedon. 
His  principal  labor  for  sev^al  years,  as  one  of  a  com- 
mittee of  delegates  of  whom  be  was/ocifcprinocMjWas 
in  the  revision  of  existing  Chinese  versions  of  the  Sacred 
Scriptures.  The  result  was  what  should  be  called  a  new 
version  of  the  BiblCj  marvellously  correct  in  idiom,  and 
ffuthfiil  to  the  meaning  of  the  original.  The  nnivern^ 
of  New  York  conferred  upon  him  ih  1843  the  degree 
of  D.  B.  MedhuTst  left  Shanghu  in  1^6,  with  several 
members  of  his  family,  to  the  effect  of  a  virit  to 
Enghtnd  for  his  fuUng  healUi.  He  died,  however, 
two  days  aSber  reaching  London,  on  the  24th  Juiuaiy 
next  year.  Strong,  Bimjshtly,  versatile,  and  g^al,  he 
was  a  man  of  extraordmary  nfta  and  generous  eouL 
"No  efforts  (and  many  wore  made^  could  draw  him  fivm 
his  devotion  to  the  work  of  missions. 

MEBIA.   See  Persia. 

MEDICAL  JURISPRUDENCE,  or,  as  it  is  now 
more  usually  termed.  Forensic  Medicine,  is  that 
branch  of  state  medicine  which  treats  of  the  appli- 
cation of  medical^  knowledge  to  the  purposes  of  the 
kw.  The  term  medical  jurisprudence^  though  Kino- 
(ioned  by  long  usage,  is  not  an  appropriate  one ;  riuoe 
Uie  suBcct  is,  strwtly  speaking^  a  branch  of  medidne 
nther  than  of  juriBpnidenoe;  it  does  not  properiy  in- 
dude  sanitation  or  HrotBira;  (^.  v. ).  both  this  and 
medical  jurisprudence  innper  being  distinct  branches 
of  state  medicine.  The  connection  between  medicine 
and  the  law  was  perceived  long  before  medical  juris- 
prudence was  recognized,  or  had  obtained  a  distinct 
appellation.  It  first  took  its  rise  in  Qermaoy,  and  sub- 
sequently, but  more  tardily,  reooved  xeoogmtaon  in 
Great  Britain. 

Forenmc  medicine,  or  medical  jurisprudence  proper 
as  disUn^iuished  from  l^giene,  embraces  all  those  ques- 
tions which  bring  the  medical  man  into  contact  with  the 
law^ and  embraces  (l)questionBaffectmgthedvil rights 
of  mdividuals,  and  (2)  ii^juries  to  the  person. 

L  QUEBTTONB  AlTECTINQ  THE  CiVIL  OB  SoeZAL 

Rights  of  Individuals. 
1.  DevdopmerU  of  the  Suman  Frame. — ^The  devel- 
opment of  the  phymcal  and  mental  powers  of  the 
human  being  is  a  matter  of  the  highest  importance, 
and  is  a  factor  of  great  consequence  in  determining 
criminal  responsibihty,  civil  responsibility,  or  the  power 
of  giving  validity  to  civil  contracts,  and  in  determining 
the  peraonid  identity  of  a  living  person  or  of  a  corpse. 
Human  life  is  usually  divided  mto  the  five  penods 
of  infitncyt  chUdKaod,  youths  manhood,  and  old  agf- 


Ui  JUBISPBUDENGE. 

Some  writers  increase  the  number  of  these,  unneces- 
sarily, to  seven  periods,  without  anv  practical  advanta^ 

Infancy  is  the  period  from  birth  till  the  first  or  mwc 
set  of  teeth  begin  to  be  shed — usually  about  the  seventh 
year.  Duraig  this  period  thto  body  increases  \n  size 
and  stature  more,  relatively,  than  at  any  other  period 
of  existence;  and  the  mental  ftunilties  undergo  great 
development  The  milk  teeth,  twenty  in  nnmoer,  are 
.  evolved  in  a  definite  order,  beginning  with  the  central 
incisors  at  about  six  months,  and  ending  with  the 
second  moiais  about  the  termination  of  the  second 
year.  From  Uie  nze  and  stature  of  the  body,  the 
development  of  the  teeth,  and  the  more  ot  nbb  ad- 
vanced state  of  osnfieation  or  solidification  of  the  bcmy 
skeleton,  oonclumons  may  be  drawn  as  to  the  prqbalw 
age  of  the  infant 

Childhood  extends  fix>m  the  commencement  of  the 
shedding  of  the  milk  teeth  to  the  age  of  puberty — 
usually  from  the  seventh  to  the  fourteenth  or  fifteenth 
year.  During  this  period  the  body  expands,  as  wdl  as 
the  bony  structures,  without  any  clearly  maiked  differ- 
ence in  structure  being  observable  between  the  sexes 
except  as  r^ards  the  genitals,  so  that  it  is  impossible 
to  distinguish  absolutely  between 'the  male  and  the 
female  skeleton  during  this  period.  The  milk-teeth 
are  shed,  and  are  replied  by  the  second  or  pennanent 
set,  thirty-two  in  number,  though  these  do  not  nsuatty 
all  make  their  appeuranoe  during  childhood.  Mazkra 
differences  between  the  proclivities  of  the  sexes  are 
noticeable  even  st  an  epny  j>eriod  of  childhood,  and 
long  before  the  charactenstio  functions  begin  to  be 
developed. 

IWfA  is  marked  at  its  commencement  by  the  changes 
which  occur  at  puberty — the  development  of  the  gen- 
itab  in  both  sexes,  the  appearance  of  hair  on  the  gen- 
itals, the  appearance  of  a  oeard  in  the  male,  the  devel- 
opment of  the  breasts  in  the  female,  the  appearance 
of  the  monthljr  flow  in  the  female,  and  the  ability  to 
secrete  semen  in  the  male._  Mailed  mental  changes 
now  occur,  and  the  generadve  functions  are  perfected. 
Youth  terminates  at  the  age  of  legal  majority,  twenty- 
one  years ;  or  perhaps  the  period  ou^ht  to  be  extended 
to  twenty-five  years  of  age,  as  it  is  with  some  nadona 

Manhood  (or  Womanhood)  is  the  period  of  perfec- 
tion of  aU  the  bodily  and  mental  powers.  It  ceases  in 
woman  with  the  cessation  of  the  moirthhr  flow  at  about 
forty-five  years  of  age ;  but  in  man  it  often  extends  to 
a  much  later  period  of  hfe. 

Old  Age  begins  with  the  decay  of  the  bodily  and 
mental  faculties,  and  is  characterized  by  wrinkling  of 
the  skin,  loss  of  the  teeth*  whitening  of  the  hair,  and 
feebleness  of  the  limbs.  In  its  latw  stages  decay  of 
the  mental  faculties,  deafnem,  obscurity  or  loss  of 
vision,  and  bowing  of  the  spine  are  added. 

2.  Dumtion  of  Human,  Life. — ^The  chances  of  human 
life  form  an  important  subject  of  in^iuiy,  which  has 
been  eluddated  by  the  labois  of  Price,  Milne,  FarTj 
and  others ;  and  on  deductions  from  comparisons  of 
birth  and  death  rates  is  founded  the  system  of  annu- 
ities, insurance  a^inst  lens  in  ackness,  and  the  insur- 
ance of  Uvee.  Since  the  establishment  of  compulsory 
registration  of  deaths,  our  knowledge  of  the  ordinary 
and  extraordinary*  cmmces  of  human  life  has  been 
much  extended,  and  surer  data  are  now  availabte  for 
cakmlations  of  inobalnHties  of  life,  of  snrrivDnhipB,  and 
of  the  payments  which  ought  to  be  made  in  oenefit 
dubs.   See  Insurance  and  LoNaKvnr. 

3.  Personal  IdeatUy. — ^It  might  be  imaged  that 
there  is  httle  danger,  with  the  exerdse  of.  ordinary 
care,  of  mistaking  one  pprson  for  another;  but  the 
remarkable  case  of  the  !uchbome  claimant,  and  some 
other  less-known  but  perhaps  equally  mngular  instances, 
have  demonstrated  that  mistakes  as  to  the  identity  of 
individuals  are  easily  made,  .and  are  more  frequcoi 
than  is  commonly  supposed.  Where  ^e  identity  has 
to  be  established  or  disproved  after  long  absence,  ex- 
posure to  fordgn  r]iw»a*A«  and  great  hardships,  wounds. 

i  etc.,  the  proUem  is  often  one  of  extzwue  diffimltT- 
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The  data  for  identifying  a  person  are  individual  and 
tunWy  liKeness,  stature,  the  color  of  the  c^'es,  peculi- 
arities of  garfo  and  manner,  recollection  of  antecedent 
events,  but  more  especially  marks  on  the  person  eithv 
eiHigeiutal  or  aootund.^  Such  axe  ncevi  or  moth^s 
manes,  soars,  ana  disunited  or  badl^  iiiut«d  firactarea, 
known  to  hare  existed  upon  the  misnng  person.  An 
Bccunte  sdution  of  the  question  is,  neverthdeas,  often 
a  matter  of  the  greatest  di£Sculty. 

4.  Marriage. — ^Under  this  head  the  medical  jurist 
has  to  deal  principally  with  the  nubile  a^,  viewed  in 
the  light  of  nature  and  aooording  to  teg^tive  enact- 
ments, and  with  such  physical  circumstanoes  as  affect 
the  legality  of  marriage  or  justify  divorce. 

In  Great  Britain  the  age  at  which  the  sexes  are  first 
capable  of  propagating  the  speoies  is  later  than  in  more 
southern  dimes.  Orainarily  it  does  not  oocur  before 
fifieen  yean  Sf  age  for  the  male  and  fourteen  for  the 
female ;  exceptionally,  however,  it  occurs  at  the  ages 
of  thirteen  and  of  twelve  (or  even  less)  respeotiTely  in 
the  m^  and  female.  By  legislative  enactment  never- 
theless, parents  and'  goaridians  may,  in  EngUnd,  at  all 
events,  rorhid  the  marriage  of  young  peopfo  till  the  age 
of  legw  majority.  The  only  phv^cal  circumstances 
which  in  Great' Britun  form  a  oar  to  marriage  are 
physical  inability  to  consummate,  and  the  insanitv  of 
one  of  the  parties  at  the  time  of  marriage.  Both 
those  cu-oumstanoes  have  been  pleaded  and  kiatained 
in  the  law  courts.  In  other  countries  minor  physical 
circumstances,  as  disease,  are  held  to  invalidaie  mat- 

5.  Impoteiux  and  Sff^ity. — ^These  may  arise  £rom 
-  oi^mc  or  from  functional  causes,  the  roimer  being 

alone  irremediable,  and  as  such  taken  cognisance  of  by 
the  Uw  courts.  On  this  subject  it  is  unnecessary  to 
enlarge  here. 

6.  Preffnanqf. — ^This  subject  presents  one  of  the 
widest  Gelds  for  medico-legal  evidence.  The  limits  of 
age  between  which  it  is  possible,  the  limits  of  utero- 
cestaUon,  and  the  ngns  of  pregnancy  may  aU  in  turn 
be  the  subjects  of  investigation. 

The  limits  of  age  between  which  pregnancy  is  posdi- 
ble  are  usually  fixed  by  the  appearance  and  cessation 
of  the  month^  flow ;  and  these  ordinarily  begin  about 
fourteen  and  ceaie  at  forty-five  yean  of  age.  Excep- 
tionally thfiT  appear  as  early  as  the  tenth  year,  and  may 
not  cease  till  the  toA  of  the  fifth  decade  of  life.  Cases, 
however  have  occurred  where  a  woman  has  conceived 
before  menstruating ;  and  a  few  doubtful  cases  of  con- 
ception are  recorded  in  women  upwards  of  fifty,  or 
even  sixty,  yean  of  ag%  The  general  fact  of  preg- 
nancy being  limited  by  the  age  of  pubertv  on  the  one 
hand  and  the  cessation  of  the  monthly  flow — or  fifty 
years  as  the  extieme  limit  of  age-^-must  be  faooeptea 
as  the  safest  guide  in  practice. 

The  limits  of  ntero-gestation  are  not  in  England 
fixed  by  legislation.  The  French  code  fixes  the  eztzemo 
iimit  of  three  himdred  days.  The  ordinary  period  is 
f^rty  weeks  and  a  half,  or  two  hundred  and  eighty- 
three  days  from  the  cessation  of  the  la^  monthly  flux. 
The  limit  of  three  hundred  days,  as  fixed  by  the  fVench 
code,  is  perha^  never  exceeded,  if  ever  reached.  The 
uncertainty  of^  females  in  fixing  the  exact  date  of  oon- 
eept^n  has  ^ven  rise  to  the  discrepant  opinions  of 
phyraologists  on  the  subject  It  is  well  known,  how- 
ever, that  among  the  higher  animals  the  period  is  not 
a  precise  one;  and  imprecation  and  conception  are 
doubtless  not  necessarily  coincident 

The  signs  of  pregnancy  are  of  the  utmost  import- 
ance to  the  medical  Jurist  He  may  be  called  ujKm  to 
pronounce  upon  the  virtue  of  a  fonale,  to  sustain^  or 
rebut  a  plea  for  divorce,  to  determine  whether  a  cental 
sentence  shall  be  carried  out,  or  to  determine  whether 
it  is  probable  that  an  heir  will  be  bom  to  an  estate, 
tfhould  he  err  in  his  judgment — and  mistakes  are  very 
possible  in  the  earlier  months  of  utero-^estation — be 
may  commit  a  grievous  wrong.  Medical  jurists  are  in 
the  halnt  cf  ^Us^fylng  the  signs  of  pregnancy  as  on- 


certain  or  certain ;  it  is  the  former  which  axe  most 
regarded  by  the  public,  but-the  latter  are  alone  of  pro- 
bative value  to  the  jurist  The  usual  and  uncertain 
signs  are  the  cessation  of  the  monthly  flow,  rfausea, 
sickness,  a  daikemng  of  the  areola  and  the  formation 
of  a  secondary  areola  around  the  nipple,  enlargement 
of  the  breasts,  increased  ma  of  the  abdomen,  the 
formation  of  a  tumor  in  the  womb,  quickening,  aiui 
the  motions  of  the  footus.  There  are  also  c^her  minor 
signs  of  less  importance.  The  certun  ngns  are  the 
uterine  souffle,  which  is  a  peculiar  soft  sound  heard 
over  the  abdomen,  and  synchronous  with  the'matemal 
pulse ;  ballottement,  or  the  examination  for  a  floating 
tiunor  in  the  abdomen  between  the  fifth  and  eighth 
months  of  pregnancy ;  and  the  pnlst^ons  of  the  foetal 
heart,  heard  by  means  of  the  stethoscope.  These  pul- 
sations are  much  quicker  than,  and  not  eynchronons 
with,  the  maternal  pulse.  This  is  the  only  mdut^dide 
sign  of  pregnant^.  It  is  inapplicable  befwe  the  fimrth 
month  of  gestatioa 

7.  BxrioTxttm, — ^The  wmmence  of  the  laxMsess  of 
parturition  is  of  comparatively  tittle  intoest  to  the 
medical  jurist:  but  the  tiffta  m  recent  delivery^  are  all- 
important  These  mgns  are  the  bruised,  swollen,  and 
lacerated  state  of  the  external  genitals,  relaxation  and 
dilatation  of  the  vagina  and  womb,  the  existence  of  a 
peculiar  vaginal  discharge  known  as  the  lochia,  a  re- 
laxed and  fissured  condition  of  the  abdominal  walls,  a 
peculiar  aspect  of  the  countenance,  and  the  distended 
state  of  the  breasts  due  to  the  secretion  of  milk.  The 
kxihial  d&oharge  is  the  most  characteristic  sign.  All 
the  ugns  may  disappear  within  ten  days  of  delivery, 
though  this  is  not  usual. 

Connected  wi^  parturition,  the  gnestaon  of  mbftiKi^ 
of  the  child  is  not  unimportant  After  the  intift-ut^ne 
age  of  seven  months  is  reached  a  child  is  certunly  via- 
ble. The  period  at  which  the  foetus  becomes  viable 
cannot  be  stated  with  certainty;  but  five  calendar 
months,  or  one  hundred  and  fifty  days,  is  perhaps  the 
nearest  approximation  which  can  be  inade.  The  viar 
bility  of  a  child  is  judged  by  its  size  and  weighty  its 
general  state  of  development,  the  state  of  the  skin, 
hair,  and  luuls,  its  strength  or  feebleness,  tiie  ability  to 
OTy,  and  its  power  of  taking  maternal  nourishment 
The  q(ue^ion  of  viability  has  important  hearings  upon 
the  crime  of  infanticide,  and  the  snooession  to  property. 

Hie  subject  of  m^fastaldim.  or  the  posafbihty  of 
two  oonoeptions  having  occurred  resulting  in  the  oirth 
of  tw^  with  a  confflderable  intervening  interral,  is  a 
very  obscure  one,  and  has  given  rise  to  much  contro- 
versy,— its  existence  being  affirmed  by  some  medical 
jurists,  and  denied  by  others.  There  is  much,  how- 
ever («.  s'.,  the  ei^stence  of  a  double  or  bifid  womb),  to 
countenance  the  view  that  a  double  conception  is  pos- 
sible. 

In  the  curious  case  of  a  man  marrying  a  woman 
having  poasesmon  of  in  estate  of  inhentanoe,  and  by 
her  havmg  iesne  bom  alive  and  capable  of  inheriting 
her  estate,  the  man  on  the  dea^  of  his  wife  holds  her 
lands  for  life  as  a  tenant  by  the  "  curtesy  "  of  England. 
Here  the  meaning  of  "bote  alive"  is  dififerent  from 
the  meaning  of  the  same  expression  as  used  respectii)^ 
infanticide.  In  questions  oi  tenancy  by  the  curtesy  it 
has  been  dedded  that  any  kind  of  motion  of  the  child, 
as  a  twitching  and  tremulous  mqtion  of  the  lipc^  is 
sufficient  evidence  of  live-birth.  As  regards  in&nticide, 
proof  of  a  conclusive  separate  existence  of  the  child  is 
demanded  before  live-birth  is  admitted. 

8.  Moruten  and  Ilermaph'od^es.—To  destroy  any 
hving  human  birth,  however  unlike  a  human  creature 
it  may  be,  is  to  commit  a  crime.  Bla(^st(me  states 
that  a  monster  which  hath  not  the  shape  of  mankind 
hath  no  inheritable  blood;  but  the  law  has  not  defined 
a  monster,  nor  what  constitutes  a  hnman  form.  The 
same  author  states  that  if,  in  spite  of  defimnity,  the 
product  of  birth  has  human  shape,  it  may  be  an  heir. 
Hermaphrodites  are  beings  with  malformations  of  the 
sexual  organs,  amnlating  a  double  sex.  Phyutdogisis 
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do  not  admit  however,  the  eiSBtence  of  true  hetmbph- 
roditcs  with  douhle  perfect  organs,  capable  of  perform- 
ing the  functions  of  both  sexea 

9.  Paienuty  and  JffiHatum. — These  are  often  mat- 
ters of  great  doubt  A  oonfdderabte  lime  may  elapse 
between  the  absence  or  death  of  a  fether  and  the  birth 
of  his  reputed  child.  As  has  already  been  sud,  three 
hundred  dajrs  is  the  utmost  limit  to  wnich  physiologii^ 
would  ^extend  the  period  of  utero-gestatiou.  This  sub- 
ject involves  questions  respectins  diildien  bom  during 
a  second  marriage  of  the  mother,  poMifaumotu  ehil- 
diaif  bMtwdyi  and  alleged  cases  of  postlinmous  t&il- 
dreo. 

10.  I^renanpHon  of  Survivonh^.—'Wh&i  two  or  more 
persons  perish  by  a  common  accident,  when  a  mother 
and  her  new-born  child  are  found  dead,  and  in  a  few 
analogous  cases,  important  civil  rights  may  depend 
npon  the  queation  which  lived  the  longest ;  and  gr^ 
ingenuitjr  has  been  displayed  in  elucidating  the  dis- 
putes which  have  arisen  in  the  law  courts  in  such  cases. 

,11.  Maladiet  Ibxmptmff  from  JUsSuirgt  of  PviMc 
Dutia  frequently  demand  the  attention  of  the  medical 
man.  He  may  be  called  upon .  to  deode  whether  a 
man  is  able  to  undertake  miUtaiy  or  naval  service,  to 
act  as  a  juivman  without  serious  risk  to  life  or  health, 
or  to  attendi  as  a  witness  at  a  trial   An  endeavor  to 

a've  a  fearless  and  honest  eertificato  should  animate 
.e  medictd  man  in  the  discharge  of  this  delicate  duty. 

12.  Fdgjied  and  Simidated  Diseases  often  require 
much  skill  and  aoutoness  in  order  to  detect  the  impos- 
ture. Where  there  is  reason  to  suppose  that  a  disease 
is  umulated,  much  eaudon  aa  to  prooeduze  is  also  re- 
quired. 

1 3.  Insanity  or  Menial  AJieiiatioTi. — TUbM  subject  pre- 
sents an  enormous  field  to  the  medical  jurist  A  med- 
ical man  may  be  reqtured  to  give  evidenoe  in  any  of 
thfi  kw  courts,  <»vil,  taimirMlj  or  ecclenastical,  before 
oommiswons  i2e  heaatieo  inqmrendo,  or  before  a  mag- 
istrate, as  to  die  sanity  or  insanity  of  an  individual; 
and  he  may  have  to  sign  certificates  of  unsoundness  of 
mind  with  the  view  of  providing  for  the  safe  custody 
and  proper  treatment  of  a  lunatic  Henoe  he  must  be 
familiar  with  the  diief  forms  of  insanity  (see  Insan- 
nr],  uid  be  able  to  distinguish  and  treat  each  of  these. 
He  will  also  be  required  to  detect  feigned  insanity,  and 
to  examine  persona  charged  with-  crime  with  the  view 
of  preventing  real  lunatuB  fitnn  being  treated  as  crim- 
inala. 

terms  "ansoundneaa  of  mind,**  applied  to  the 
oondition  of  the  mind  itself,  and  "nm  compos  mentu ' '  to 
the  person  whose  mtnd  is  affected,  are  legal  terms  ap- 
plied to  insanity.  Lawyers  have  disputod  as  to  wheUier 
imbedlitjr  should  or  should  not  be  mduded  under  the 
head  of  insanity ;  but  medical  men  include  under  this 
eatery  all  disorders  or  defects  of  the  mind  which 
disqualify  a  person  for  managing  his  affairs,  and  enter- 
ing into  a  binding  contract,  or  which  render  the  indi- 
vidual morally  irreeponaible  for  his  or  her  otherwise 
criminal  actions,  lliere  is  good  legal  authority  for 
recognizing  four  forms  of  unsoundness  of  mind— touN^, 
dementia,  mania,  and  monomania. 

The  chief  qnestions  respecting  unsoundness  of  mmd 
whieh  presrat  themselves  to  Uie  medical  jurist  are-Hs 
the  person  of  sound  or  unsound  mind ;  if  unsoimd^  are 
there  real  Iwnd  intervab;  is  he  fit  to  manage  his  afiairs, 
to  contract  a  marriage,  or  to  executo  a  will ;  is  he  dan- 
gerous to  others? 

As  grounds  for  restraint,  the  law  recognizes  only  these 
conditions— danger  to  himself,  inability  to  manage  his 
own  affairs  and  property,  and  danger  to  the  person  of 
others.  Before  an  individual  can  be  placed  under  re- 
straint in  an  asylum  the  certificates  of  two  medictd  men 
must  be  obtained^  and  the  formal  order  of  a  relation  or 
friend.  The  certificates  to  be  valid  must  be  ngned  by 
l^pdly  qualified  medical  practitioners  having  no  interest, 
duect  or  indirect,  in  die  ^dent,  or  in  the  asylum  to 
which  he  is  to  bs  sent  The  medical  examiners  must 
pay  separate  vimla,  eadi  medieal  man  examining  the 


patiqit  separately.  Hie  oertificatea,  which  rraiun  valid 
for  seven  days  only,  must  bear  the  exact  addrev  of  the 
lunatic,  his  occupation,  and  the  date  of  the  examina- 
tion f  uiey  must  also  set  forth  distinctly  the  grounds  of 
the  opinion  they  express,  under  the  separate  heads  of 
facts  observed  by  the  examiner,  and  facts  (to  be  speci- 
fied) communicated  by  others.  In  the  case  of  pauper 
lunatics  one  medical  certificate  only  ia  required,  which 
is  Bupplonented  by  an  order  from  a  justice  of  the 
peao&  Li  argent  oans  also  one  mediGal  oeitifioate 
goffioea  for  incaroeratim  in  an  a«ylnm,  provided  that 
within  three  days  of  the  patient's  reception  two  other 
such  certificates  are  ngned  two  other  medical  pno- 
titioners,  not  being  oonneoted  irith  the  asylum,  upon  a 
like  examination.  The  saperintendent  or  pn^rietOT  of 
the  a^lum  must  in  all  cases  forward  to  the  commis- 
fdoners  of  lunacy  a  notice  of  admissbn  within  one  clear 
day  from  the  patient's  admisnon.  Any  infiingemeut 
of  the  statutory  regulations  snl^jectB  the  penon  who 
commits  it  to  a  heavy  penally. 

n.  IxjuBin  TO  vam  PaaaoK. 

1.  D^fioration. — ^The  siniB  of  defloration  are  obKoie  and 
uncertain ;  and  it  ii  rather  by  tlu  coezistenoe  of  several 
of  the  uBual  nuuAa  than  th»  existence  of  any  one  sign,  that 
any  jast  conolodoa  can  be  anivad  «b 

2.  Bape.—ThtE  crime  eoniista  in  flie  carnal  kDOwled|{» 
of  a  woioan  foroibly  and  against  bar  will.  The  reaistaooe 
mnet  be  to  the  ntmoot,  else  the  crime  .of  rape  has  not  been 
oommitted  in  the  legM  sense  of  the  word.  The  prooft  of 
rape,  accoidingly,  apart  from  the  conalgteney  of  the 
woman's  story,  mainly  depend  on  the  presenoe  of  Uie  aigne 
of  defloration,  and  on  marks  of  iitjury  on  the  man. 

3.  MutUaiioit. — ^Tbia  zuaj  consist  In  the  cutting  or  maim- 
ing of  any  member ;  oastntion'  ta  the  most  imiKniant,  and 
perliapa  mi  rarely  effiMted  as  a  orlme.  Self-nratUi^oii, 
giving  rise  to  fldse  aooumtions,  is  oocasioiially  resorted  to, 

4.  OnmuuU  AhortioiL—Tha  crime  of  aborCiOB  COluiHts  in 
nnlawihlly  adminUteriDg  to  a  woman,  or  cansing  to  be 
taken  by  her  (whether  she  be  witit  child  or  not),  with  in- 
tent to  procnre  hw  mtacarrtage,  any  poison  or  noxioiw 
thing,  or  oBing  for  the  same  parpooe  any  instooment  or 
other  means  whstsoever;  also  tn  the  use  of  the  same  meana, 
with  the  same  Intent,  bj  any  woman  being  with  child. 

6.  fiovicide.— The  le^  sense  of  the  term  htanieide  ex- 
'  dudes  such  li^aries  as  axe  tlw  result  of  either  aodde&t  or 
of  snldde.  It  embraces  murder  or  wllflil  homldde^  man- 
slaughter or  enlpable  homicide,  casual  homicide,  and  Jnsti- 
flable  homicide. 

As  a  iffellminaty  In  all  cases  of  hmnldde^  It  is  the  dn^ 
of  tiie  medleal  Jurist  In  the  flxst  plaoe  to  asoort^n  the  fm 
death,  and  tQ  dietlnguldi  between  real  and  qipaient 
death;  ajid  then  to  determine^  if  poadble,  the  period  at 
wliich  death  took  place. 

htfoMtieids  or  child  murder  is  by  the  British  law  treated 
witii  the  same  severl^  as  the  murder  of  an  adult  Indeed 
In&ntlclde  as  a  crime  distinct  from  morder  has  no  legal 
recogniUon.s  Practically  this  severity  debats  ItseU^  and 
ofilBnoeB  which  are  really  eases  of  child  murder  are  often 
treated  simply  as  oises  of  omoealmeat  of  birth.  The  In- 
tqulty  of  the  old  law  which  threw  the  onus  of  procrf  at 
■till-urtb  on  the  mother  now  no  longer  exists,  and  the  law 
demands  strict  proof  of  live-birth  at  the  hands  of  the  proa- 
ecution.  fienoe  the  sul^ect  Involves  very  nice  points  of 
forensic  medidne.  The  child  moat  be  proved  to  have 
arrived  at  the  period  when  titers  was  a  probaUUty  of  tti 
living  (proof  of  viability) ;  and  as  the  eetablishmeot  of 
respiration  is  necessary  to  prove  llve-blrth  tlie  evidenees 
of  this  act  mnst  be  cu^lly  Investigated.  The  siaa  and 
podtion  of  the  Inn^  and  the  state  of  the  veasds  concerned 
in  fcetal  dxenlatton,  mnst  be  carefully  noted.  The  total 
lungs  are  dark,  dense,  and  liver-like  in  ajqwaranee  and 
consistence,  and  sink  when  immersed  in  water;  whilst  the 
fully  respired  longs  are  rosy,  marbled,  and  soft  and  crepit- 
ant when  handled.  Minor  degrees  of  xe^iration  an  recog- 
nized by  the  appearance  of  little  groups  of  dilated  air^ 
vesicles,  and  by  the  fact  that,  although  the  lungs  as  a  vriiole 
may  sink  in  water,  certain  portions  of  them.  Into  which 
respired  air  has  penetrated,  float  in  water  even  after  sub- 
jection to  Arm  pressure  in  the  band.  Care  most  be  taken, 
nevertiidesB,  to  exdude  haannvy  of  tlie  long  due  to  pstre- 
Doction;  in  this  case  the  air  may  be  ezpdled  by  gentia 
pressnre,  and  the  previously  buoyant  portion  of  lung  now 
sinks  in  water.  It  ia  impossible,  however,  to  distinguish 
certainly  between  a  lung  naturally  inflated  and  one  aitU- 
cially  Insnflkted. 

it  mnst  be  buna  In  mind  that,  although  Mve-Urth  caBBSt 
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ba  afflmed  la  (he  ebwiwa  of  iIkiu  of  rtnlnUon,  the  pn- 
enoeof  these  sigiu  fa  not  pnxn  of  liv-hlrth  In  the  legal 
•enm  of  the  term.  The  law  demands  for  live-birth  a  sepa- 
rate  ezistenoe  of  the  child  after  delivery;  and  breathing 
may  take  vlaee  whilst  the  child  is  still  either  wholly  or 
paitlallywitiiln  thematsmal  panu  wiand  in  some  ipedal 
OMM irtiitot sUll  within  the  wupbUiKlf. 

When  prooft  of  respiration — it  may  be  to  mch  an  extent 
ai  to  leave  no  doubt  as  to  live-birth — have  been  fonnd,  the 
eaose  of  death  is  then  to  he  investigated.  Woanda,  and 
other  forms  of  Injury,  most  be  soa^t  for.  ^niere  may  he 
signs  of  stiangnlation,  snffoeation,  pnnctnre  at  the  fonta- 
nules,  and  oonsequent  Iqjnry  to  the  on^n,  the  administra- 
tion of  a  poison,  or  other  means  of  procoring  death.  It 
must  be  borne  in  mind  that  some  of  these  causes  nugr  be 
brought  about  by  omlHlon,  or  even  by  aeddent  Aw 
strangalation  may  aaiise  tnm  natural  and  onrelieved  prees- 
ure  of  the  navel  string  on  the  neck  of  the  child ;  snjEToca- 
tion  ttom  ipunersion  of  the  fhoe  oi  the  ehild  in  the  mater- 
nal dischargee,  ot  hj  pressnre  of  clothes  on  the  month. 
Death  maj  resnit  ttma  hwaorriuge  thiough  neglect  to  tie 
the  navel  striuft  or  the  Infimt  nuv  porlu  titaa  exposure 
to  cold. 

In  the  esse  of  exposed  Infiuits  it  is  very  Important  to 
aseertain  the  real  mother.  As  such  exposure  usntily  takes 
^•M  soon  ^ter  birth,  eonuMrtotHi  of  the  a^  of  the  tnfttnt 
wltii  the  signs  of  reoent  delivery  in  the  suspected  mother 

Is  the  bat  metiiod  of  proving  the  relation. 

Ordinary  lumieidt  may  be  accomplished  by  several  modes 
that  mcr  sometimes  be  ascertained  by  examination  of  the 
body.  Of  oneofthemostimptntantof  theaeooasideTation 
It  defiened  to  the  article  Poiaom.  . 

Death  hy  atphpxia  is  a  common  mode  of  aooomplishlng 
homicide,  as  by  snflbcatton,  drowning,  hanging,  strangula- 
tion, or  by  exposure  to  mepbitic  air.  Suicide  and  accidental 
death  from  these  causee  are  lUllmon  common.  (1)  7>r9ini- 
iitt  is  thought  to  produce  death  occasionally  by  the  sudden- 
ness of  the  shook  causing  suspension  of  the  ftinctions  of 
circulation  and  reeplTatlon— by  shock  without  a  struggle. 
The  usual  mode  of  death  appears^  howeve^  to  be  by  the 
eirculation  of  unoxygenated  blood  through  the  bxsln  acting 
as  Bpoison  upon  that  org«n ;  and  thto  Is  attended  with  all  the 
phenomena  of  asphyxia,  as  in  saffocstion.  The  phenomena 
attending  asphyxia  are  as  follows : — As  soon  as  the  oxygen 
in  the  arterial  blood,  tiirough  exclusion  of  air,  nnks  bdow 
tiU  normal,  tlm  le^ratory  movements  grow  deeper  and  at 
tiie  same  time  more  frequent ;  both  the  inspiratory  and  ex- 
piratory phases  are  exaggerated,  the  supplementary  respir- 
atory muscles  are  brought  into  play,  and  the  breathing  be- 
comes hurried.  As  the  blood  becomes  more  and  more  vCn- 
on%  the  remlratory  movements  continue  to  Increase  both 
In  wrce  ana  ftietiaency.  Very  soon  the  expiratory  move- 
ments become  more  marked  than  the  inspiratory,  and  every 
muscle  which  can  in  any  way  amdst  in  expiration  Is  brought 
into  pl^.  Tho  orderly  expiratory  movemrats  culmiiutte 
In  expirato^  oonvnlsiona;  these  violent  eflbrts  ipeedily 
exhaust  the  nervous  system,  and  tiie  convuMons  saddenly 
oease  and  are  followed  by  a  period  of  calm.  The  calm  la 
one  of  exhaustion ;  all  expiratory  active  movements  have 
eeaaed,  and  all  the  mnsdea  td  tite  body  an  flaocid  and 
qalet  Bat  at  long  Intervala  luigthened  deep  Inspiratory 
movemmts  uike  place ;  then  these  movements  beemue  less 
freqoent;  the  rhythm  becomes  irregular,  so  that  each 
breath  becomes  a  more  and  more  |nx>longed  gaap,  which 
beotnnes  at  last  a  convulsive  stretohmg  of  the  whole  body ; 
•nd  with  extended  limbs  and  a  str^ghtened  tronk,  with 
the  head  thrown  back,  the  mouth  widelv  open,  the  fiue 
drawn,  and  the  nostrils  dilated,  the  last  breath  is  taken. 
-  The  above  phenomena  are  nut  all  observed  except  in  cases 
of  sudden  and  entire  exclusion  of  air  from  the  Inno.  In 
stow  asphyxia,  where  the  supply  of  air  is  gradually  dimin- 
ished (&  g.,  In  drowning),  the  phenomena  are  ftudamcmt- 
lUly  the  same,  but  with  minor  diiferences.  'The  appear- 
aoces  of  the  Iwdy  after  death  from  drowning  are  various. 
There  mi^  bepulor  of  the  countenance,  or  this  may  be  livid 
and  swollen.  The  air  passages  are  filled  wiu  frothy 
maens,  and  there  mj^  be  water  In  the  stomach.  The  ends 
at  Uie  fingers  are  often  excoriated  from  grasping  atot^ects; 
ud  weeds,  etc.,  are  sometimes  found  gran>ed  in  the  hiutds. 
Tite  dbtiiwtion  between  murder  and  sni<ude  by  drowning 
can  rarely  he  made  out  hy  examination  of  the  body  alone, 
and  is  usually  decided  fkom  collateral  circumstances  or 
marks  of  a  struggle.  Attention  must  also  be  paid  to  the 
existence  of  wounds  on  the  body,  marks  of  strangulation 
on  the  neck,  and  the  like.  (2)  Hanging  may  result  in  death 
tram  asphyxia,  or,  as  is  more  particularly  we  caae  in  Jodl- 
dal  lumging,  some  Injury  is  inflicted  on  the  upper  p<ntion 
of  the  spinal  oord,  resulting  in  instant  death.  The  ordi- 
Dai7  appearances  of  death  from  asphyxia  may  be  found : 
dark  nuid  blood,  congestion  of  the  brain,  intensely  oon- 


nated  lungs,  {he  right  cavities  of  the  heart  full,  and  tiia 
left  comparatively  empty  of  blood,  and  general  engorge- 
ment of  the  visoenk  Ecchymosis  may  be  found  beneath  ue 
site  of  the  cord,  or  a  mere  parchmenty  im>eatano6.  There 
may  even  be  no  mark  ot  tlie  oord  visible.  The  mark, 
when  present,  vmuUr  follows  an  obHqoe  eootse,  and  It ' 
high  nptheneok.  Ae  fret  that  a  body  may  be  suspended 
after  deatii,  and  that  if  this  be  done  speedily  whilst  the 
body  is  still  warm  there  may  be  a  poat-moriem  mark  nndis- 
tingnlshable  from  the  maxk.  cAiaerved  In  death  from  hang* 
lag,  must  not  be  forgotten.  (3)  A^^wstwa  may  oooor  from 
the  ImpactifAi  of  any  substance  la  the  glottis,  or  by  cover* 
Ing  up  the  mouth  and  nose.  It  Is  ftequentiy  of  accidents 
origjn,  as  when  snbfltanoee  become  aocidentally  impacted 
in  the  throat,  and  when  in^ta  are  overMd.  The  phenom- 
ena are  thosB  nt  pore  aQhyxIa,  whieh  have  already  been 
detailed.  On  Mit-atartesi  axamlnatioii  the  surhee  of  the 
longs  is  fonnd  oovered  with  mlnnte  extravasations  of 
blood,  known  as  punctated  ecchymosis.  (4)  Btrat^pdatim 
may  be  acomnplished  by  drawing  a  oord  ti^tiy  round  %he 
neck  or  by  foTdbWenavreasing  the  windpipe  (tlirottilnK). 
Hence  tiioe  nuqr  oe  either  a  clrealu  mark  roond  tiie 
neck,  not  so  oblique  as  after  hanging,  or  the  marks  of  the 
fingers  may  be  found  about  the  region  of  the  larynx.  The 
cartilaglnons  structures  of  the  larynx  and  windpipe  m«y 
be  broken.  The  mark  of  the  ligature  la  often  low  flown  in 
the  ntek.  The  signs  of  asphyxu  are  present  in  a  marked 
degree.  (S)  MtpKttitm. — Ijeath  from  the  inhalation  of  ir> , 
respirable  gaaesis  a  mode  of  sssassination  seldom  employed 
but  is  finquentiy  resorted  to  on  tiie  Continent  by  suldde^ 
ohareoal  fluiea  being  oommmly  oaed  for  the  pvxpose  (sea 
FonoHB). 

6.  DeoM/rMiiESarMrtioN.— Gases  occur  in  which  it  la  im- 
portant to  distinguish  this  from  other  modes  of  death.  In 
such  cases  the  akin  beoomea  harsh  and  dry,  and  may  ao- 

anire  a  peenliar  odor;  the  sabcutaneons  at  dinppesrs: 
tie  gums  shrink  away  from  tiie  teeth ;  the  tongue  and 
month  become  dark-colored  and  "dry;  the  eyes  are  blopd- 
shot ;  the  Intestines  become  thin  and  their  coats  translu- 
cent ;  the  mil-bladder  is  distended.  The  period  <rf  total 
abstinence  from  food  required  to  kill  an  adalt  la  unknown, 
and  greatly  depends  upon  whether  t^ere  be  aooeas  to 
liquid.  In  smne  cases  persons  have  been  abto  to  sabrisfe  on 
little  or  no  nourishment  for  long  periodic  the  body  being  la 
a  state  of  qusoi-hibemation. 

7.  DsoCkyhHa  Retnmea  of  Xtanparaltira^l)  Deatii  from 
coiA  is  not  often  observed  in  the  Brlt^  Isles.  A  portion 
only  of  the  body,  as  the  extremity  of  a  limb,  may  perish 
fr^un  extreme  cold.  After  the  first  sensation  of  tingling 
experienced  on  expoanre  to  aevere  cold,  loss  of  sensation 
snpervenei,  with  languor  and  an  irrerisHUa  prwBUBltT  to 
sleep.  The  tendency  to  this  forma  an  extreme  oanger  In 
such  eases.  (2)  Death  from  extreme  heat  usually  oocurs 
in  the  form  of  bumingand  scalding,  attended  with  destruc- 
tion of  a  large  portion  of  the  cutwaeous  stractures.  Here 
the  eaose  of  death  is  obvious.  The  human  body  is  camblo 
of  exposnro  to  very  hot  air— as  is  seen  In  Tarictsh  baths— 
for  a  considerable  period  with  impunity.  Sunstroke  is  a 
cerebral  affection  bronght  on  by  too  great  exposure  to  a 
hot  atmosphere,  especially  whilst  undergoing  &tigue. 

8.  Destk  fly  £i|FlUmv .—^ilghtnlngor  an  artifieiM electrio' 
current  may  cause  instant  death.  No  visible  nuuks  of  the 
efiects  of  tiio  electric  cnrrent  may  be  left,  or  the  body 
may  be  singed  or  discolored,  or  the  skin  may  be  perfontea 
at  one  or  two  spots. 

9.  IFoNiid*.— ezaminatbm  of  wounds,  whether  fota) 
or  not,  otttm  becomes  an  Important  branch  of  forensic 
medicine.  Wounds  are  nsnally  divided  into  eo«tu$ed, 
Uuerated,  meiaed,  mmctured,  and  gunaliot  wounds.  For  pois- 
oned wounds  see  PoiBONS.  Each  kind  of  wound  requires 
to  be  minntely  exvuined  and  described,  as  they  ue  in  ap> 
proved  wwks  onsuigery.  The  degree  at  dangerfr<an  each 
should  be  fkmiliarto  the  medical  jurist;  and  he  should  rec- 
ollect that  there  is  no  wound  which  may  not  become  inci- 
dentally fotal  from  improper  treatment,  peculiarities  of  con- 
sUtutacm,  or  adddental  Inoonlatlon  with  septic  materiaL 
Pimctured  wounds  or  stabs  require  minute  attention;  for 
there  have  been  instances  in  which  death  has  been  produced 
by  an  Instrument  so  small  as  a  pin  thrust  Into  a  vital  part. 
Wtnaida  »/  the  k«ad  are  always  dangerous,  especi^ly  if  the 
blow  has  been  sbvere.  The  person  so  wounded  may  die 
without  division  of  the  skin,  or  fracture  of  the  bones,  as 
happens  In  what  is  known  as  eonciuMonof  the  brain.  Con- 
tusions which  do  not  divide  the  skin  may  fracture  the 
skull;  or  the  inner  table  of  the  skull  may  be  fractured 
without  the  outer  being  broken  or  depressed.  Even  wounds 
of  the  scalp  may  prove  fatal,  fkom  Inflammation  extending 
towajrds  the  brain.'  Punctured  wounds  of  the  head  are 
more  dangerous  than  cuts,  as  more  likely  to  excite  fotal 
inflammation.   When  the  br^n  and  its  m^branes  are  in-' 
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jared,  all  such  vonnds  an  generally  btal.  Woaods  of  the 
toM  or  organs  of  sense  are  often  dangerotu,  alvrays  disfigur- 
ing, and  prodactive  of  Mrions  Inconvenience.  Woundt  of 
tksneek  are  always  very  serious  wherever  more  than  the 
«kin  is  divided.  The  danger  of  opening  large  blood-vee- 
aols,  or  wounding  importuat  nerves,  is  imminent ;  even 
tlie  division  of  a  lam  vein  in  the  ne^  has  proved  imme- 
d^tely  fotal,  from  the  entrance  of  air  into  the  vessel,  and 
its  speedy  conveyance  to  the  heart.  A  blow  on  the  neck 
has  Instantly  proved  &tal,  from  injury  to  an  important 
nerve,  geneially  the  pneomogastrio  or  the  sympathetic 
Dislocations  aad  fracture*  of  the  bones  of  the  neck  prove 
instantly  &taL  Wottndt  af  the  elust  are  always  serious 
when  the  cavity  is  penetrated,  thoagh  persona  may  recover 
from  woonds  of  the  lungs,  and  have  even  survived  forsome 
time  consideiable  wonnda  of  the  heart.  This  last  is  an  im- 
portant fact;  beeaiuewesrenotalin^toconsideTtheBpot 
where  the  body  of  apersonkilledbyawoandof  thlaheart, 
and  apparently  remaining  where  he  fell,  is  found  as  that  in 
whidi  the  fatal  wound  was  inflicted.  Instances  have  oc- 
curred of  persons  surviving  severe  woonds  the  heart  for 
several  days.  Broken  xibs  are  never  witiioat  danger ;  and 
the  same  may  be  said  of  severe  contusions  of  the  chest, 
from  the  chance  of  inflammation  extending  inwards, 
Woonds  penetntlng  both  sides  of  the  chest  are  generally 
«onBidered  as  &tal ;  bnt  possibly  there  may  be  recovery 
from  such.    WoundM  of  the  abdomen,  when  they  do  not  com- 

Sletely  penetrate,  may. be  considered  as  simple  woooda,  oh- 
ms w]ben  ioflictai  witii  great  force,  so  as  to  bmise  the  con- 
tents of  the  abdominal  cavity ;  in  that  case  they  may  pro- 
,duce  death  without  breach  of  surfiice,  from  roptore  of  some 
'  viseoa,  as  sometimes  happens  from  blows  or  kicks  upon  the 
belly.  Woonds  injuring  the  peritoneom  are  highly  peril- 
ous, from  the  risk  of  severe  inflammation.  Wounds  of  the 
stomach  or  intestines,  or  of  the  gall-bladder,  generally 
prove  mortal,  from  the  elRision  of  their  contents  into  the 
peritoneal  cavity  producing  fittat  inflammation.  Woonds 
«f  the  liver,  spleen,  or  ktfneys  are  generally  soon  mortal, 
from  the  great  vascularity  of  those  organs.  Woonds  of 
the  extremities,  when  &tal,  may  generiuly  be  considered 
«o  from  excessive  liiemorrliage,  from  the  consequences  of 
inflammation  and  gangrene,  or  from  the  shock  to  the  sys- 
tem when  large  portionsof^  limb  are  forcibly  removed,  as 
in  acoidnits  frtnn  machinery,  and  in  wounds  from  flxearms. 

10.  Atcoaou  Aod.— Under  certain  conditions,  various 
articles  of  diet,  espeoiaUy  botcher  mea^  eggs,  milk,  hotter, 
cheese,  and  hooey,  may  beootue  possessed  of  poisonons 
-ertifls,  and  tiiis  may  arise  from  a  variety  of  causes  besides 
the  iutrodoc^on  of  known  and  specific  poisons.  More- 
over, certain  kinds  of  animal  food — fish  chiefly — may  have 
definite  toxic  properties.  Food  may  be  more  or  less  poison- 
ens — (1)  from  onsoondness,  either  from  putridity  or  decom- 
Msition  or  disease  ;  (2)  from  the  presence  of  parasites ;  (3) 
from  mouldiness,  or  presence  of  deleterious  microscopic 
fringi:  and  (4)  where  the  flesh  is  that  of  animals  which 
have  led  on  noxious  plants, — and  under  this  head  stay  also 
<be  classed  poisonoos  honey,  which  bees  have  gathered  from 
poisonous  plants.  (6)  It  may  be  of  the  nature  of  poison- 
ous fiflh,  using  tbe  term  flsh  in  the  popolarsense.  (6)  Cer- 
tain fhngi  or  mushroDma  are  poisonous.  Parasitic  diseases 
would,  staiotly  peaking,  come  onder  the  Ant  head ;  but  the 
prerentlva  measores  toM  adopted  in  the  nse  of  food  inftated 
with  parasites  will  alone  be  treated  of  In  this  place. 

(1)  i>>ii»notM  VegOaUee.^'UDsoani  or  even  rotten  Vege- 
tables and  fruits  may  be  consumed,  and  become  fertile 
sources  of  varied  finnu  of  poisoning,  especially  in  hot  sum- 
mers. The  ^^ptoms  prodoeed  by  the  ingestion  fit  large 
qoantitiea  of  onsoand  fhilt  or  v^tables  are  of  adiarrhdal 
character  not  often  of  an  alarming  severity,  except  in  the 
■cases  of  the  young  and  feeble.  They  may,  however,  some- 
times attain  a  fiital  severity.  The  cause  is  usually  obvious, 
and  the  treatment  is  simple;  mild  purgativea,  as  rhnharb 
or  castor  oil,  with  os  followed  l^opiMes,  to  remove  peccant 
matters  from  the  intestines;  and  stimulants,  as  ammonia 
or  alcohol,  if  there  he  much  collapse.  Certain  ftingi  or 
mushrooms  are  known  to  be  nteciflatUy  poisonous,  such  as 
the  Ammita  wmueuriu,  or  fly-fiingos,  and  others.  Certain 
kinds  of  mushrooms,  osoally  Innocooos,  are  occasionally 
poisonoos  or  deletwions ;  and  the  cause  of  this  is  not  al- 
ways clear.  Poisonoos  Aiogi  produce  narcotic  and  irritant 
symptoms. 

[2)  FoteoHUM,  Tinted,  or  Putrid  IhaL—Tht  obvious  cha- 
racteristics of  good  Boood  flesh  meat  are  that  Its  color  is  red 
— neither  pale  pink  nor  deep  purple;  that  It  Is  marbled  in 
appearance ;  firm  and  elastic  to  the  touch,  scarcely  moisten- 
ing tbe  flngera ;  having  a  slight  and  not  onpleasant  odor : 
and  tliat  when  exposed  to  Jie  air  foradayortwoit  should 
neither  become  aty  on  the  sorhce  nor  wet  and  sodden. 
Sound  meat  is  add  to  litmos  paper ;  nnaon&d  meat  may  be 
Beotnd  or  alkaline.  Meat  m^r  be  t^ted  with  physio  ad- 


ministered to  the  animal.  It  is  a  common  practice,  when 
a  fat  and  valuable  animal  Is  unWell,  to  physic  it,  and  if  its 
recovery  be  not  speedy  to  slaughter  It.  The  meat  of  such 
animals  may  often  be  met  with  In  oor  markets,  and  may  in- 
duce illness  from  the  physic  with  which  it  Is  contaminated. 
The  effeete  of  simple  putridity  are  most  varied.  It  Is  well 
known  that  some  nations  habitually  eat  putrid  meat,  and 
even  prefer  it  to  fresh ;  and  the  development  of  Tottenness 
in  eggs  for  the  eplcore  is  an  art  in  China.  There  is  no 
doobt  that  habit  has  much  to  do  with  the  tolerance  by  the 
stomach  of  putrid  meat,  whether  cooked  or  onoooked.  Bot 
tainted  same,  and  indeed  all  kinds  of  pieat  in  which  putre- 
fhctlon  has  commenced,  may  Indobitably  produee  ditiTTiw. 
This  Is  chiefly  of  a  diarrhoau  character,  proeeded  by  rigoi^ 
and  attended  with  collapse  and,  it  may  be,  convoJuMU  and 
other  signs  of  a  profound  affection  of  the  nervous  system. 
The  eflects  of  such  tainted  meat  are  slight  as  omtpared 
with  those  which  are  produced  by  the  saossge-poison,  d» 
Tcloped  by  a  sort  of  modified  pntre&ction  In  certain  Oer- 
man  sausages.  These  sausages,  when  they  become  mos^ 
and  soft  in  their  interior,  oaoseons  In  odor  and  flavor,  ana 
strmgly  add  to  test  p(Q>er,  acquire  a  hi^ily  poisonous 
character,  and  are  fi«quently  fiital  In  their  effbets.  The 
symptoms  prodoced  by  th  o  ose  of  poisonoos  flesh  are  gastric 
pain,  vomiting,  diarrhoea,  depresBion,  coldness  of  Uie limfaa, 
and  weak  irregular  action  of  the  heart.  Fatal  eases  end  in 
convolsiona  aad  oppressed  respiration,  death  ensuing  from 
the  third  to  the  eighth  day.  Thn  nature  of  the  sausage- 
poison,  which  Is  probably  akin  to  that  of  putrid  and  indeed 
all  non-speciflcally  tainted  meats,  has  been  a  mattw  of  con- 
siderable controven^.  Some  have  held  that  the  poisonous 
action  Is  doe  to  the  development  of  ranefd  Mtj  adds; 
others  believe  that  a  M»«alled  ca^lytic  body  Is  produced, 
oaroble  of  setting  up  by  contact  a  dmilar  catalytic  aetioo. 
Ouiers  liave  regarded  tbe  sausage- poison  as  due  to  the 
formation  of  pyxogeneous  adds  during  tbe  dryinK  or  smok- 
ing of  the  sanssges.  The  reemt  dlaeoTexy  by  Behni  of  a 
dass  ot  poisonoos  alkaloids  or  amides,  termed  jriesMfass, 
developed  during  putrefaction  of  animal  matters,  on  tba 
one  hand,  and  Uie  discovery  by  Ballard  and  Klein,  still 
more  recently,  that  the  fatally  poisonoos  properties  of  huna 
prepared  aooordlug  to  the  American  method  mi^  be  due  to, 
the  presence  of  a  parasitic  bacillus,  point  to  one  or  other ' 
of  these  two  latter  causes  as  that  of  the  eflects  of  asosifn 
poison.  Others  again  have  referred  the  eflects  to  the  ima- 
enoe  of  a  microsoopic  fongos— Sardaa  ftof  aliaa. 

The  poiBonons  nature  of  the  flesh  of  animals  w}iiAbm 
fed  on  certain  plants— for  example,  hariea  whidk  have  fed 
on  certain  species  of  rhododendron,  pheasants  on  tiie 
shrub,  etc — has  been  abundantly  oemonstrated,  and  need 
only  be  referred  to  here.  The  honey  from  bcsea  which  have 

famered  on  polsonons^ants,  a^tbe  aaalea,  m^y  likewlae  be 
eleterious;  and  the  u«t  Is  of  cUasic  interest.  Tlie  milk 
even  of  goats  which  have  browsed  on  poiBonons  hetha  baa 
also  proved  poisonous. 

(3)  i>i««iMed  Meat.— The  poisonous  effects  of  meat  aflteted 
with  oert^  parasites— triehiiUB,  eysticerd,  trematodea, 
etc, — la  an  nodoobted  feet.  Great  qoantitlee  of  meat  imm 
through  our  markets  which  la  undoubtodly  tiie  flesh  of  an- 
imals affected  with  disease,  such  as  foot-and-mouth  diseastL 
pleuro-pneomonia,  ^  typhoid,  the  so-called  scarli^iaa  « 
■wine,  abeep-pox,  etc ;  and  the  question  Is  quite  ondedded 
as  to  whetlier  soch  flesh  prodoces  any  injniioos  eflbcta.  To 
stop  the  sale  of  soch  meat  would  be  to  ont  off  large  sources 
of  our  meat  supplies.  The  evils  attending  the  use  of  such 
diseased  meat,  when  well  oodced,  have  nndoobtedly  been 
exaggerated;  bot,  on  the  oUm  hand,  Ume is  enoogh  «rt 
dence  toshow  t^t  the  ose  of  certain  kinds  ttT  diseased  meat 
may  be  followed  by  serious  roanlts.  Thns  it  Is  generally 
admitted  that  the  flesh  of  animals  whicb  have  suffered  from 
plenro-pneumonla  and  murrain  will  give  rise  to  bolls  and 
carboncles.  Braxy  mottoo  mi^  also  produce  diftfeim  when 
eaten.  Tricbin»  will  prodoce  trichinosis,  flokes^  the  tape- 
worm, etc.  Hams  are  oocadonaliy  fhtally  poisonoos;  uid 
this  has  been  traced  to  the  presuice  of  certain  low  organlyBS 
known  as  baeiUi. 

(4)  AisonoM iSaft.— Fish  Is  Kooetimes  apolsonoas  artida 
of  food.  Cases  of  poisoning  by  the  so^saued  ifaell-fish  e£ 
the  British  islands  are  not  onfrequently  met  with.  Gen- 
erally it  Is  the  eating  of  crabs,  lotntors,  aud  mussels  which 
produces  such  results.  These  are  osoally  of  a  dlstresHing 
rather  than  of  a  eerioos  character,  nettle-rash  bdng  a  eom- 
mon  symptom.  Oocasionally,  however,  fhtalreeolta  nave  en- 
sued from  the  use  of  mnracls.  In  tropical  seas  poisonoos  flsh 
are  more  pleoti  Ail — the  golden  sardine,  the  bl&dder-fish,  the 
gray  snapper,  etc. ;  and,  these  being  eaten  by  larger  flsh,  as 
the  barracuda,  perch,  globe-flsh,  conger  eel,  etc,  the  huOer 
m^  in  turn  become  poisonons. 

Good  cookery,  that  Is,  exposore  to  a  soflldently  hM 
temperature  for  a  sofflclently  leogthened  time,  is  udom- 
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•dlr  4h«  bMt  auMue  to  adopt  short  of  ibnliite  dHtraaUoit 
of  ansMBd  uid  dtoeaaed  rami.  So  long  me**  is  ^gh- 
priood,  utd  the  effMsts  of  diseased  meat  so  little  ondentood 
and  so  undefined,  it  will  be  impossible  to  indnce  medical 
^Aoeis  health  and  sanitary  inmectois  to  seise  all  the 
fllsrainil  and  nnsoond  meat  mieh  m  daily  oflSsred  for  sale. 
Notwithstanding  all  that  has  been  said  to  the  contrary,  ex- 
perienoed  obserrers  are  pretty  well  agreed  that  thoioo^  ez- 
posnre  of  tiie  meat  thiooghoat  to  the  tempentnre  at  which 
olbflmBn  isftoagnlttwi  in  d^ntr«^'*i™  th*  p*TMitM  of  flarii. 
Smoking  is  less  efltetivo.  Salting  Is  mora  dftotlve  than 
■mi^iiig;  bat  there  is  some  OTidenoo  «>  show  that  salting' 
may  merely  hold  the  life  of  organisms  In  sospense  without 
entirely  destroying  their  Titality ;  thus  in  the  convor- 
sion  of  salted  pork  Into  hams— •  proeess  of  n-salting  and  a 
mbsaiiiwnt  diyins— the  speelflo  gum  (a  liadUtls)  has  been 
known  to  be  sgiun  rendend  hazmfiu.  It  is  iwt  known 
whether'efficient  cooking  entirely  removes  the  deleterlons 
effects  of  fl^  affected  with  otherthan  paradtic  dissase,  as 
example  pleoro-pneomonia. 
The  cnratlve  measaree  for  the  results  of  eatins  poisonoos 
fliod  cannot  ho  specifically  deserilwd.  They  are  tiiose  which 
most  bo  arrived  at  on  genual  principles.  Symptoms  are 
to  be  treated,  and  the  powers  of  the  patient  sastuned  antil 
the  deleterioos  matter  Is  removed  by  the  ordinary  channels, 
or  tlia  trichina  hare  become  encysted, 

HnrrosT  or  Fosensio  UnDicin. 

The  tme  origin  of  medical  jarispmdence  Is  of  compara- 
tively recent  date,  although  traces  of  its  principles  may  be 
peieedved  in  remote  times.  Among  the  andent  Greeks  the 
principles  of  medkal  icfenoe  I4ipear  only  to  have  been  ap- 
plied to  legislation  in  certain  qaestions  relating  to  legit- 
uniiey.  In  uie  writings  of  Galen  we  find,  however,  remarks 
on  the  differenoes  between  the  festal  and  the  adolt  langs ; 
he  also  trsats  of  the  legitimacy  of  seven  months'  children, 
and  discosses  Mgnod  £s«mns.  Tnrains  to  Borne,  we  find 
that  the  laws  of  the  Twelve  Tables  fix  throe  hundred  days 
as  the  extreme  duration  of  utoro-gestation.  It  is  doubtful 
whether  the  Soman  law  authorized  medical  bispeotions  of 
dofcd  bodisB.  In  tiie  code  of  Justinian  wo  find  J>e  Statu 
HssMwsi;  Dt  Pamit  etManmni—ia;  DeaiearHt;  XhBupi- 
etmdo  Vantn  Oiutodifndoque  Partu  ;  De  Jf»7i«r«  ftua  peperit 
mndetimo  ma%M;  De  Impolmfia;  De  iTdmapArodtri*,— titles 
whh^  ^ow  obvious  tnuws  of  a  recognized  connection  be- 
tween medicine  and  law.  It  was  not,  however,  by  the  tes* 
tbnony  of  living  medical  witnesses  that  such  questions  were 
to  be  settled,  but  on  the  authority  of  Hippocrates. 

Mediokl  jurlspTudenct^  as  a  science,  dates  only  from  the 
16th  ceataty.  In  1507  t^e  bishop  of  Bamberg  introduced  a 
penal  code  m  which  tiie  necessity  of  medical  evidence  in 
oertain  easM  was  recc^ized ;  and  in  1532  the  emperor 
Qiarles  V.  persuaded  the  diet  of  Batisbon  to  adopt  an  uni- 
form code  of  German  penal  Jurisprudence,  in  which  tiio 
eivil  magistrate  was  enjoined  in  all  cases  of  doubt  or  diffl- 
enlty  to  otrtain  the  evidence  of  medical  witnesses, — as  in 
eases  of  personal  iiOaries,  infanticidej>retended  pregnancy, 
simulated  diseases,  and  poisoning.  The  true  dawn  of  for- 
oario  medicine  dates,  however,  from  the  publication  in  1553 
of  tito  OanttUntio  OrimnuUu  Carolina  in  Germany?  A.  few 
years  later  Weiher,  a  physician,  having  undertaken  to  prove 
Umt  wi tehee  and  demoniacs  are,  in  foci,  persons  suluect  to 
hypochondriasis  and  hysteria,  and  should  not  be  punished, 
aroused  popular  indignation,  and  was  with  difficulty  res- 
cued from  the  flames  by  bis  patron,  William  duke  of  Cleves. 

At  the  close  of  the  16th  centnry  Ambroise  Pari  wrote  on 
monsters,  on  simnlatod  diseases,  and  on  the  art  of  drawing 
ap  medleo-l^al  reports ;  Pinean  also  published  bis  treatise  on 
nrginity  and  defloration.  About  the  same  time  as  these  stim- 
nll  to  the  study  of  forensic  medicine  were  being  made  known 
in  Paris,  the  first  systematic  treatise  on  the  science  appeared 
in  Sicily  In  the  form  of  a  treatise  De  BeUUiombw  Xttaeorwn 
by  Fldele.  Paolo  Zacchia,  the  illustrious  Roman  medical 
jurist,  moreover,  published  from  1631  to  1635  a  work  enti- 
tled AurrttoiiM  Medieo-L^alea,  which  marks  a  new  er«  in 
tiM  hJatorir  of  the  science,— a  work  which  displays  an  im- 
mense amount  of  learning  and  sagadtv  In  an  age  when 
chemistry  was  in  Its  in&ncy,  and  physiology  very  imper- 
fectly understood.  The  discovery  of  the  circulation  of  the 
blood  by  Harvey  soon  followed,  and  gave  a  new  Impetus  to 
the  stooT  of  those  branches  forensic  medicine  having 
direct  relations  to  physiology ;  and  to  Harvey  we  owe  the 
idea  how  to  apply  Galen's  observations  on  the  differences 
between  the  fotal  and  the  adult  longs  to  the  elucidation 
<tf  easeo  of  supposed  in&nticide.  About  this  time,  too, 
8eU>  poMlshed  two  treatises,  on  the  signs  of  virginity  and 
on  the  examination  of  wounds  respectively.  In  the  former 
he  contended  that  the  hymen  was  the  real  mark  of  virgin- 
ity: buf  this  was  denied  by  Augenio  and  Gaesendi.  In 
1663  Bartholin,  a  Duiish  ^ysician,  investigated  the  period 


irf  human  uterine  gestation,  a  snlfjeet  which  had  engaged 
the  attention  of  Aristotle.  He  also  proposed  the  "  hydn- 
statio  test"  for  the  determination  of  live-birth— a  test 
still  in  use,  and  applied  by  observing  whether  the  lonipi  of 
an  inlant  float  or  sink  In  water.  Swammerdam  explained 
theiBtionaleof  theinwcessin  IffTT;  but  it  was  not  till  168> 
that  it  was  fltst  practically  applied  by  Jan  Sohreyer. 

Germany,  ever  the  leader  in  qaestions  of  forenuc  medi- 
cine, introduced  the  fint  public  lectures  on  medical  Juris- 
prudence.  MIehaelis  gave  the  first  coarse  about  the  middle 
t)t  the  17th  century  in  the  unlTonity  of  Lelpslc ;  and  theae 
wenfollowedbytheleetnresof  Bohn,whoalsopabllshod  D» 
Bmmeiatioiie  Vuhuntm;  cut  aceeuerunt  DiaMerlatwMt  Uws 
de  portu  meeato,  «l  an  qiu»  met  mmimuve  oguu  rttftm^rtut, 
ttrmguMvm,  mtt  vulnerattufuerit,  and  De  QgUiii  Medici  Du- 
plteu,  CUniei  et  fbrenata.  Welsch  and  Amman  wrote  on  the 
ntality  of  wounds,  and  Licetus  on  monsters.  ■ 

From  the  time  of  Ambroise  Pari  the  mode  of  condneting 
Investigations  in  forensic  medicine  had  attracted  attention 
in  France ;  and  in  1603  Henry  lY.  authorized  his  physl; 
dan  to  appoint  persona  skilled  in  medicine  and  surgery  to 
make  medico-legal  inspections  and  reports  in  all  cities  and 
royal  Jnrisdictions ;  In  1692,  difllcmtics  having  arisen, 
IiOTiIs  XIV.  created  hereditwy  royal  physicians  and  sur- 
geons for  the  performance  of  like  duUas.  These,  having 
become  a  eormpt  and  venal  body,  wen  sapprsssed  In  1790. 
The  only  works  on  forwisio  medicine  which  appeared  in 
France  daring  the  17th  century,  however,  were  Qendry't 
Bur  let  Moyma  de  bim  rapporter  a  JuMtiee,  and  Bl^gny's  Doc- 
trine de»  roraorto  «n  Oiirurs^ie,  At  the  be^nnlng  of  the  leth 
oentutT  the  latter  was  supuseded  as  a  text-book  oy  Devanz'e 
L'art  de  /aire  dee  rapports  e%  CJHrmyie.  Valenttni  followed 
with  two  works  which  were  flnuly  Incorporated  In  his 
Corptu  Juris  Medico-Legale,  which  utpeared  in  17S2.  This 
work  is  a  vast  storehouse  of  medico-legal  Infmmation,  and 
a  summary  of  the*  knowledge  of  the  time. 

Profeesorsfalps  for  teaching  the  sul^tect  were  founded  tn 
the  German  universities  early  In  the  18th  centuTT,  and 
numerous  treatises  on  forensic  medicine  were  pnblishod. 
Teichmeyer's  /arttfttltonw  Medieinm  LegaUt  long  formed  the 
text-book  of  the  sul^ect;  and  Alberti,  professor  of  legal 
medicine  at  Halle,  in  his  8yttema  gave  to  the  world  a  most 
complete  and  laborious  treatise  on  the  science.  His  indus- 
trious collection  of  facts  renders  his  works  a  precious  mine 
of  information.  Indeed  towards  the  close  of  last  cen- 
tury the  Qwmans  were  almost  the  only  enltlvators  of  l^tal 
medicine.  But  In  France  the  celebrated  .case  of  Vllle- 
blanche  attracted  attention  to  the  subject,  and  called  forth 
Louis,  who  in  a  memoir  on  utero-gestation  attacked  with 
powerful  argpments  the  pretended  Instances  of  protracted 
pregnancy,  and  paved  the  way  for  the  adoption  in  the 
Code  Ni^aiian  of  three  hundred  days  as  the  limit  of  utero- 
gestation,  a  period  in  precise  accordance  with  the  ancient 
Boman  law  of  the  Twelve  Tables.  Louis  also  wrote  on 
death  from  han^ng,  and  pointed  out  the  mode  by  which 
we  may  distingnish  murder  from  suicide  under  such  cir- 
cumstances. It  is  he  who  Is  credited  with  having  been  the 
first  in  France  to  publicly  teach  the  just  application  of 
medical  knowledge  to  Jurisprudence.  Foderi's  celebrated 
TraiiS  de  Mideeine  Ltgale  appeared  In  1798,  and  marks  a 
new  era  in  the  annals  of  legal  medicine. 

Ko  British  author  wrote  systematically  on  forensic  med- 
icine till  1788,  when  Dr.  Samuel  Farr  published  a  short 
treatise  on  the  Elnnmte  of  Medical  Ju,ri»pndetux ;  but  this 
was  merely  an  abridgment  of  an  earlier  work  of  Fazelios. 
Previous  writers,  ss  Mead,  Monro,  Dennum,  Perclvai,  and 
the  two  Hunter?,  had,  however,  dealt  with  fragments-of 
the  subject ;  nevntheless  the  science  as  a  whole  vras  little 
appreciated  or  xeeognl«ed  In  this  ooontry  daring  the  last 
centuiT. 

In  the  present  oentn^  France  todk  the  lead ;  and  the 
institution  of  throe  professoiships  of  forensic  medicine  at 
the  end  pf  the  18th  centnry  produced  excellent  fruits.  la 
1814  Orfila,  a  Spaniard  by  birth,  but  naturalized  In  France, 

Enblished  his  ToxictHo^,  a  work  which  revolutionized  this 
ranch  of  medical  Jnrispmdenoe,  and  first  placed  the 
knowledge  of  poisons  upon  a  scientific  basis.  Since  the 
time  of  Orflla,  France  has  never  ceased  to  have  one  or  more 
living  medical  jurists  among  the  most  recent  of  whom  wo 
must  enumerate  Tardien,  whose  treatises  on  abortion,  on 
poisons,  on  wounds,  etc.,  are  justly  celebrated.  Germany 
too  has  industriously  pursued  the  subject,  and  Casper's 
great  work  on  forensic  medicine  will  ever  remain  a  classic 
in  the  science.  In  Russia  Dragendorff  has  greatly  eontrib- 
uted  to  oar  knowledge  of  poisons. 

Though  forensio  meditine  may  be  said  to  have  Iwen 
entirely  neglected  In  England  till  the  beginning  of  the 
present  century,  its  progress  hss  since  been  by  no  means 
slow  or  unimportant ;  and  the  sut^ject  now  forms  a  recog- 
nized and  obligatory  portion  of  medical  study.   The  first 
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iMttuTM  delivered  in  Oreat  Britain  were  given  iii  the  nni- 
TWtitr  of  Edinburgh  in  1801  by  the  elder  Dr.  Duncan ;  and 
the  flnt  profenorsoip  was  held  bj  his  son  In  1803.  Dr. 
AUVed  Swaine  Taylor  gave  the  flnt  coarse  of  lectures 
delivered  in  England,  at  Qay's  HoBpital  in  1831 ;  and  in 
1863  the  uuivenity  of  London  made  forensic  medicine  a 
lepaiste  sal^ject  for  examination  and  hondrs  for  medical 
graduates.  In  1822  there  was  not  iu  the  Eiigliah  language 
any  treatise  of  authority  either  on  medical  jurisprudeuce 
or  on  any  important  division  of  the  snlycet ;  for  it  was  not  till 
the  following  year  that  the  osefal  compendium  of  Paris 
snd  Fonblanqne  was  pnblished ;  and  even  half  a  century 
ago  medical  jurisprudenco  may  be  said  to  have  been  almost 
in  its  infancy  as  compared  with  what  it.ia  now.  Since  1829 
Oreat  Britain  has  produced  an  abundant  crop  of  literature 
on  forensic  mediaue.  Sir  Robert  Christiaon's  admirable 
treatise  on  .  Toxieologg,  Dr.  A.  S.  Taylor's  Frindplet  and 
iVooties  of  Medical  Juritprudence,  the  same  author's  Ele- 
mmtM  of  Medical  Jwi»prtidmc*,  Dr.  Guy's  Forenaio  Medicitu, 
and  Ogston's  Leeturet  on  MediaU  JaritprudoKO  are  well- 
known  and  widely  circulated  works.  The  lepamte 
memoirs  of  Taylor,  Christison,  Guy,  and  others  are  also 
storehouses  of  facts  and  deductioua  in  the  science. 

America,  too,  has  not  been  behindhand  in  the  race. 
Wharton  and  StiU6's  Manual  and  Wormley's  ToneUogy  are 
the  best-known  works  of  American  authors.         (t.  s.*) 

MEDICI.  This  family  is  renowned  in  It^ian  his- 
tory for  the  extraordinary  number  of  statesmen  to 
whom  it  gave  birth,  and  for  its  jufLgnificent  patronage 
of  lettero  and  art  It  emerged  from  private  life  and 
roeo  to  power  by  means  of  a  very  sabde  policy  that 
was  persistently  pursned  from  generation  to  generation. 
The  ori^Q  of  the  family  is  buned  in  obscnnty.  Some 
court  hiBtraians  indeed  declare  it  to  hare  been  founded 
by  Peneus.  uid  assert  that  Benvenuto  Oellioi's  bronze 
Perseus  holding  on  high  the  head  of  Medusa  was  exe- 
cuted and  placed  in  the  Loggia  dei  Lanzi  to  symbolize 
the  victoiy  of  the  Medioi  over  the  reDublic  Bub  this 
only  proves  that  the  real  origin  of  tne  family  is  un- 
known, and  equally  unknown  is  the  precise  signiBcaUon 
of  the  Mediceaa  anna— ttx  red  mUb  on  a  field  of 
gold. 

Early  The  name  appean  in  Eloreidine  chnm- 

bearenof  idesas  early  as  the, dose  of  the  12th  cen- 
tbename.  although  only  caanaUy  mentioned  in 

cgcmnection  with  various  offices  of  the  republic.  The 
a^^^  first  of  the  fami^  to  be  a  distiilct  figure  in 
'  history  was  Salvestro  dei  Media,  who,  in 
the  year  i378,  took  an  active  part  in  the  revolt  of  the 
Oiompi — soKsalled  because  it  was  led  by  a  wool-carder 
{dompo),  one  Miehele  di  Lando,  and  because  the  chief 
shore  in  it  was  taken  by  the  populace,  who  held  the 
reins  of  government  for  some  time,  and  sought  to 
obtain  extended  political  rights.  But  although  Miehele 
di  Lando  was  the  nominal  chief  of  the  revolt,  Salvestro 
dei  Meditu  was  its  real  leader.  The  latter,  although  a 
member,  of  the  greater  ^Ids,  had  joined  the  lesser 
and  sought  to  be  at  their  head;  in  order  to  lay  the 
foundation  of  his  own  power  and  that  of  his  kindred 
Inr  attacking  the  Albizzi,  who  were  the  leading  m&k  of 
the  .  greater  (piilds.  The  victory  of  the  Ciompi,  how- 
ever, was  bnef,  for  the  excesses  of  the  lower  classes 
brought  about  a  reaction,  in  which  thev  were  crushed, 
and  Miehele  di  Lando  sent  into  baniwiment  Never- 
theless the  lesser  guilds  had  gained  some  ground  by 
this  riot,  and  Salvestro  dei  Medici  the  ^reat  popularity 
at  which  he  had  aimed.  His  policy  during  that  period 
hod  traced  the  sole  possible  road  to  power  in  linerty- 
loving  FWenoe.  And  this  was  the  road  henoeforUi 
putsaed  by  the  Medio. 

'  On  Salvestro's  death  in  1388  the  Albizzi  repossessed 
themselves  of  the  government,  and  conductedi  the  wars 
of  the  republic  Vieri  dei  Medid,  who  seems  to  have 
been  the  next  head  of  the  family,  understanding  the 
temper  of  the  times,  abstained  from  becoming  a  popu- 
lar leader,  and  left  it  to  his  successors  to  prosecute  the 
Giovanni  under  easier  conditions.    Then,  in  the 

^  *  person  of  Giovanni,  son  of  Bioci  dei  Medici 
(1360-1429),  another  branch  of  the  family  arose,  and 
became  frcnn  that  time  forward  its  representative 
braooh.   Indeed  this  Giovanni  may  be  conmdered  the 


actual  founder  of  Sledioean  greato^  He  took  Utile 
part  in  political  afiairs,  but  reilized  an  immense  fbttnne 
by  trade,!  establif^ing  banks  in  Italy  and  abroad,  whidi 
in  his  successors'  hands  became  toe  most  efficient  en- 
gines of  pohtical  power.  The  council  of  Conrtaoce 
(1414-1418)  enabled  Giovanni  dei  Medid  to  realize 
enormous  profits.  Besides,  like  his  ancestor  Salvestro, 
he  was  a  constant  supporter  of  the  lesser  guilds  in 
Florence.  Historians  record  his  frequent  resistaiice  to 
the  Albizzi  when  they  sought  to  oppress  the  people 
with  heavier  taxation,  and  nis  endeavors  to  cause  the 
chief  weight  to  fall  upon  the  richer  classes.  For  this 
reason  he  was  in  &vor  of  the  so-called  law  of  caUuto, 
vhioh,  by  amaw'ng  the  property  of  every  dtizoi,  pre- 
vented those  in  power  wm  arbitrarily  imposing  taxes 
that  ui^ustly  burdened  the  people.  In  this  way,  abd 
by  liberal  loans  of  monev  to  all  who  were  in  need  of  it, 
he  gained  a  reputation  that  was  practically  the  found*- 
tion-stone  of  the  grand  family  edifice.  Giovanni  dei 
Medici  died  in  14:29,  leaving  two  sons,  Cofumo  (1389- 
1464)  and  Lorenzo  (1395-1440).  From  tiie  form^  pro- 
ceeded the  branch  that  held  absolute  sway  for  many 
generations  over  the  nominal  republic  of  Florence,  and 
gave  to  Italy  popes  like  Leo  X.  and  (Hement  VII.  On 
the  extinction  of  this  elder  line  in  the  I6th  century,  the 
younger  branchy  derived  from  Lorenzo,  (3o8imo'  Bi)rotikW, 
seemed  to  aoanure  new  life,  >nd  for  two  oentnries  aap- 
plied  grand-dukes  to  Tttacany.  Cowmo,  „. 
sumamed  Cosimo  the  Elder,  to  distinguish  ^l^du. 
him  from  the  many  othera  beuing  the  same 
name,  and  honored  after  his  ^th  by  the  title  of 
PaUr  patriae^  first  succeeded  in  solving  the  stiftnge 
problem  of  becoming  absolute  ruler  of  a  republio  that 
was  keenly  jealous  of  its  liberty,  without  holding  any 
fixed  office,  without  suppressing  any  previous  form  oi 

fovemment,  and  always  preserving  the  appearance  and 
emeanor  of  a  private  citizen.  Bom  in  1389,  he  had 
already  reached  the  age  of  fort^  at  the  time  of  his 
fetfaers  death.  He  had  a  cectam  amount  of  literaiy 
culture,  and  throughonthialife  showed  modi  taate  end 
an  earnest  love  both  forletters  and  art.  Bat  his  &titer 
had  main^  trained  him  to  commerce,  for  which  he  had 
a  special  liking  and  aptitude.  In  fact  he  was  devoted 
to  business  to  the  day  of  his  death,  and  like  his  fore- 
fathers derived  pecuniary  advantage  from  his  friendly 
relations  with  the  papal  court  Be  accompanied  Pope 
John  XXIIL  to  the  council  of  Constance,  truisacted 
a  vast  amount  of  business  in  that  dty,  and  made  very 
large  gains.  He  then  travelled  in  Germany,  and  after 
his  return  to  Florence  discharged  several  ambassadorial 
missions.  At  the  death  of  his  father  he  was  possessed 
of  a  vast  fortune  and  an  extended  experience,  axKl  in- 
herited the  leadership  of  the  opnoation  to  the  then 
dominant  party  of  the  oreater  guilds  headed  hrKiu^ 
degli  Albizzi,  Palla  Strozzi,  and  Niccold  da  Uzzana 
Of  gentle  ana  kindly  manners,  generous  in  lending  and 
even  in  giving  mone^  whenever  ne  could  gain  popuuuri^ 
by  that  means,  at  cntical  momenta  he  frequently  came 
to  the  succor  of  the  Government  itself  He  was  very 
dexterous  in  turning  his  j)rivate  liberalities  to  aooount 
for  the  increase  of  his  political  prestige,  and  showed  no 
less  acumen  and  still  iewer  scruples  m  making  use  of 
his  political  prestige  for  purposes  of  pecumaiy  profit 
Indeed,  whenever  nis  own  interests  were  at  stake,  he 
showed  himsdf  capaUo  of  pouUve  villdny,  although 
this  ma  idways  tempered  fa^  paknlation.  Ckisimo 
proved  his  skill  in  these  knavish  arts  during  ^e  war 
between  Florence  and  Lucca.  He  had  joined  the 
Albizzi  in  urging  on  this  war,  and  many  wnters  anert 
that  he  turned  it  to  much  pecuniary  advantage 
means  of  loans  to  the  Government  and  otheor  bulking 
operations.  When,  however,  military  affairs  wrait 
badly,  Cosimo  joined  the  discontented  popnlaoe  in 
invectives  acuinst  the  war  and  those  who  had  con- 
ducted it  This  won  him  an  enormous  increase  of 
popularity,  but  the  hatred  of  the  Albizzi  and  thdr 
friends  augmented  in  equal  degree,  and  a  conflict 
became  inevitable.   The  Albizzi,  who  were  ikr  mon 
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utpetuoos  and  impatient  than  Conmo,  were  now  bent 
npon  rerenee.  In  1433  one  of  their  own  friends,  Ber- 
nardo Gwubeni,  wos  oleciad  gonfalonier,  and  tlnre- 
upon  Corimo  doi  Media  ma  called  to  die  palaee  and 
Bummai^y  imprisoned  in  tho  tower.  A  general  assem- 
tlr  of  tike  people  was  convoked  and  a  "  ralfa"  choaen, 
which  ohaneM  the  Government  and  sent  Cosimo  into 
exile.  Undoubtedly  the  Albizxi  party  would  have  pre- 
ferred a  heavier  sentence,  but  tney  did  not  dare  to 
attempt  their  enemy's  life,  being  well  aware  of  the 
great  number  of  Kis  adherents.  Cosimo  had  some 
apprehension  that  he  might  be  poisoned  in  prison,  bnt 
Ix>aerin)  dei  Malavolti,  captain  of  the  palaoe  guard, 
showed  him  the  utmost  kindness,  and,  in  order  to  soothe 
his  feaiB,  voluntarily  shared  his  meals.  On  the  3d 
October  the  prisoner  was  sent  to  Padua,  his  allotted 
place  of  exile. 

The  Allnzai  spee^  saw  that  they  had  done  either 
too  much  or  too  litue.  While  seeking  to  keep  the 

Sremment  entirely  in  thor  own  hands,  thCT  beheld 
e  continual  growuilof  Medici  party.  When  it 
was  necessary  to  make  a  campaign  in  Romagna  against 
the  mercenary  captains  commanding  the  forces  of  tJie 
duke  of  Milan,  it  was  plunly  seen  that  in  banishing 
Conmo  the  republic  had  lost  the  only  oitixen  banker  in 
a  positicm  to  assist  it  with  considerable  bans.  The 
Florentinefl  were  defeated  by  Piocinino  in  1434,  and 
this  event  greatly  increased  the  public  exasperatjon 
against  the  Albizzi.  Meanwhile  Cosimo,  who  had 
gaaa  to  Padua  as  a  private  individual,  was  entertained 
there  Uke  a  priitoe.  Then,  being  permitted  to  transfer 
his  resSdenoeto  Veniee,  he  entered  onacoorse  of  lavidi 
expenditure.  He  was  overwhelmed  mth  letters  and 
appeab  from  Florence.  Finally,  on  the  let  of  Septem- 
ber, 1434,  a  signoiy  was  elected  composed  oi  his 
friends,  and  his  recall  ma  decreed.  Rinaldo  degli 
Albizzi  determined  to  oppose  it  by  force,  and  rushed 
to  the  Piazza  with  a  band  of  armed  men ;  but  his 
attempt  failed,  and  he  left  the  country  to  return  no 
more,  l^e  Medici  were  now  reinstated  in  aO  their 
former  dignities  and  honora,  and  Cosimo,  on  the  even- 
ing of  September  6th,  rode  past  the  deserted  mansions 
of^ the  Albizzi  and  re-entered  his  own  dwelling  afler  an 
exile  of  a  vear.  For  three  centuries,  dating  from  tliat 
BMHnent,  the  whole  history  of  Flmenoe  was  connected 
mth  that  of  the  house  of  Medici. 

Codmo's  first  thought  was  to  secure  himself  against 
all  fotnre  risk  of  removal  from  Florence,  and  accord- 
ingly he  drove  the  most  powerful  <»Uzens  into  exile  to 
air  parts  of  Italy.  Nor  did  he  spare  even  his  former 
political  adversary,  Palla  Strozzi,  although  the  latter 
had  been  favorable  to  him  during  the  recent  changes. 
His  rigor  in  this  particular  case  was  universally  cen- 
sured, but  Coumo  would  tolerate  no  rivals  in  the  citv, 
and  was  resolved  to  abase  the  great  families  and  estab- 
lish his  power  by  the  8upp(»t  of  the  lower  classes.  He 
was  accustomed  to  say  tiiat  states  oould  not  be  ruled  by 
paternosters.  SUll,  when  cruelty  seemed  requisite,  he 
always  contrived  that  the  chief  odium  of  it  should  fall 
npon  others.  When  Neri  Cappom,  the  valiant  soldier 
and  able  diplomatist,  giuned  great  public  favor  by  bis 
military  prowess,  and  his  influence  was  further  increased 
by  the  friendship  of  Baldaccio  d'Anghiari,  captain  of 
the  iiUantry,  Cosmio  resolved  to  weaken  his  position  by 
indirect  means.  Accordingly,  when  in  1441  a  partisan 
of  the  Medici  was  elected  gonfalonier,  Baldaccio  was 
instantly  summoned  to  the  palace,  imprisoned,  mur- 
dered, and  his  body  hurled  from  the  window.  No  one 
could  actually  fix  this  crime  upon  Cosimo,  but  the 
migority  believed  that  he  had  thus  contrived  to  rid 
himself  of  one  enemy  and  cripple  another  irithout 
shomng  his  hand.  It  was  impossible  for  Cosimo 
openly  to  assume  the  poedtion  of^  tyrant  of  Florence, 
nor  was  it  worth  his  while  to  become  gonfalonier  snce 
the  term  of  office  only  lasted  two  months.  It  was 
necessary  to  discover  some  other  way  without  resorting 
to  violence;  he  accordingly  employed  what  werS  then 
de^gnated  \'*dvil  methoda,"  ile  managed  to  attain 


his  object  by  means  of  the  "balfe."  These  magis- 
tracies, which  were  generally  renewe4  every  five  years, 
placed  in  the  ballot-bags  the  munea  of  the  candidates 
from  whom  the  ugnory  apd  other  chief  magistrates 
were  to  be  chosen.  As  soon  as  a  "  balfa  "  favorable  to 
Cosimo  was  formed,  he  was  assured  for  five  years  of 
having  the  government  in  the  hands  of  men  devoted  to 
lus  intetest&  He  had  comprehended  that  the  art  of 
pohtics  depended  rather  upon  individuals  than  insti- 
tuticma,  and  that  he  who  ruled  men  could  also  dictate 
lam.  His  foreign  poli<^  was  no  less  astute.  His  ^reat 
wealth  enabled  him  to  supply  money  not  only  to  private 
individtials^  but  even  to  forei^  potentates.  PoUippe 
de  Comines  tells  us  that  Cosimo  frequently  fiimisned 
Edward  lY.  of  England  with  sums  amounting  to  many 
hundred  thousand  ^florins.  When  Tommaso  Ftienta- 
celK  was  still  a  caraioid,  and  in  needy  dnnmutanoeo, 
Coedmo  made  him  considerable  loans  without  demaad- 
ing  guarantees  of  pavment.  On  the  cardinal's  acce»- 
sion  to.  the  tiara  as  Nicholas  V.  he  was  naturally  va^f 
well  disposed  towards  Cosimo.  and  employed  the  Me<^ 
bank  in  Rome  in  all  the  affairs  of  the  cnria,  which 
brought  immense  profits  to  the  house.  At  the  time 
when  Franoeeco  Sforza  was  striving  for  the  lordship 
of  Milan,  Coumo  foresaw  his  approaching  triumph, 
showed  him  great  fiiendship,  and  aided  him  with  large 
sums  of  money.  Aooordingly,  when  Sforza  became 
lord  of  Milui,  Coumo's  power  was  doubled.  Without 
the  title  of  prince,  this  merchant  showed  royal  gener- 
osity in  his  expenditure  for  the  promotion  of  letters 
and  the  fine  arts.  Nnmerous  edinoes  were  nused  and 
public  works  accomplished  wi^  his  purse.  Be^des  his 
palace  in  the  city,  he  constructed  noble  ^llas  Cungp^ 
Fiesole,  and , other  places.  He  built  the  banBoa  of 
Fiesole,  and  that  of  St.  Lorenzo  in  Florence,  and'  en- 
laived  the  church  and  monastery  of  St.  Mark.  Even 
in  distant  Jerusalem  he  endowed  a  hospice  for  the  use 
of  pilgrima  The  artists  of  the  da^  comprised  men 
like  I)onatello,  Brunelleschi,  Ghiberti,  Luca  della  Rob- 
bia,  and  many  others,  and  Coumo's  niagnificent  com- 
missions not  only  developed  their  powers  but  stimulated 
other  men  of  wealth  to  the  patrona^  of  art.  Without 
being  a  scholar,  Commo  had  a  genuine  taste  for  letters, 
and  gave  them'  mnch  and  ^mdent  patronage.  He 
pui^ased  many  Greek  and  Latin  manuscripts;  he 
opened  the  first  public  library  at  St  Mark's  at  nis  own 
expense,  and  founded  another  in  the  abbey  of  Fiesole. 
TtM  Greek  refugees  from  Constantinople  found  a  con- 
stant welcome  in  his  palace.  During  the  council  of 
Florence  (1439-1442),  Gemisthus  Pletho  spoke  to  him 
with  enthusiasm  of  the  Platonic  philraopny.  Cosimo 
was  so  deeply  attracted  by  the  theme  that  he  decided 
to  have  the  young  Marsilio  flcino  trained  in  ])hilosophy 
and  Greek  learning  in  order  to  make  a  Latin  tnmsla- 
tion  of  the  complete  works  of  Plato.  And  thus  a 
version  was  produced  that  is  still  consdered  one  of  the 
beet  extuit,  and  that  Platonic  aoaduny  was  foitnded 
which  led  to  such  important  reacts  in  the  history  of 
Italian  philosophy  and  letters.  On  the  Ist  of  August, 
1464,  Cowmo  breathed  his  last,  at  the  age  of  seventy- 
five,  while  engaged  in  listening  to  one  of  Plato's  dia- 
logues. 

The  concluding  years  of  his  life  had  been  years  of 
little  happiness  tor  Florence.  Being  old  and  infirm,  he 
had  \e(t  the  government '  to  the  management  of  his 
friends,  among  whom  Luca  Pitti  was  one  of  the  more 
powerful,  and  they  had  ruled  with  disorder,  corruption, 
and  cruelty.  The  lordship  of  Florence  accordingly 
did  not  pass  without  some  difficulty  and  danger  into 
the  hands  of  Piero,  sumamed  the  Gouty,  Hero  the  ' 
Cosdmo's  only  surviving  legitimate  son. 
Afflicted  by  gout,  and  so  temb)y  crippled  that  he  wai 
often  only  able  to  use  his  tongue,  the  new  ruler  soon 
disoovered  that  a  plot  was  on  foot  to  overthiow  his 
power.  However,  showing  far  more  courage  than  he 
was  supposed  to  possess,  ne  had  himself  borne  on  a 
litter  from  his  villa  to  Florence,  defeated  his  enemiee' 
deugns,  and  firmly  re-established  his  authority.  But 
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his  snocesB  may  be  nudnly  attributed  to  the  enonnous 

Srestige  bequeMhed  by  Codmo  to  his  poBterity.  Piero 
ted  at  tbe  end  of  five  yean'  reign,  on  the  3a  Decem- 
ber, 1469,  leaving'  two  bods,  Lorenzo  (1449-92)  end 
Qinliano  (1453-78).  The  younger,  the  gentler  and 
less  unlntumB  of  the  pur,  wae,  as  we  shall  presently 
Lorenio  ^  quicklv  removed  from  the  world.  Lor- 
the  Hagnif-  enzo,  on  the  contrary,  at  otioe  seized  the 
^  reins  of  state  with  a  firm  grasp,  and  was, 
chronologically,  the  second  of  the  great  men  bestowed 
upon  Italy  by  the  boose  of  Medici.  In  literary  talent 
he  was  immensely  superior  to  Cosimo^  but  greatly  his 
inferior  in  the  oonduct  of  the  commercial  aflurs  of  the 
house,  for  which  he  had  neither  aptitude  nor  inclina- 
tion. In  politics  he  had  nobler  conceptions  and  higher 
ambitions,  but  he  was  more  eaaly  earned  away  by  his 
passions,  leas  mudent  in  fats  revenge,  and  more  disposed 
to  tspaua.  He  had  studied  leitcxa  ftom  his  earliest 
yean  under  the  goidanoe  of  Fkino  and  other  leading 
litera^  of  the  day,  who  were  constant  habituds  of  the 
Medici  palace.  At  the  age  of  eighteen  he  visited  tho 
different  courts  of  ItaJv  in  order  to  gain  experience  of 
the  worid  and  nunkina.  At  his  father's  death  he  was 
only  twenty-one  years  old,  bat  instantly  showed  his  de- 
termination to  govern  Florence  with  greater  despotism 
than  his  father  or  grandfather.  He  speedily  resorted 
to  the  system  of  the  "baUe,"  and  was  vei^  dexterous 
in  causing  the  first  to  be  chosen  to  suit  his  purpose. 
He  then  proceeded  to  humiliate  the  great  families  and 
exalt  those  of  littJe  account,  and  this  was  the  policy  he 
owstantly  panned.  His  ^oonger  brother,  Giuliano, 
bein^  of  a  mild  and  yielding  diapoation,  had  only  a 
nominal  share  in  the  govermnent. 

Lorenzo's  policy  was  not  exempt  from  danger,  but, 
although  prosecuted  with  less  oautim,  it  was  tfSa  the 
old  astute  and  fortunate  polksy  initiated  Coomo. 
But  the  grandson  bestowed  no  care  upon  his  commercial 
interests,  although  squandering  his  fortune  with  far 
greater  lavishneas.  Aocordiiwiy  -he  was  sometimes 
driven  to  help  himself  from  the  pubhc  purse  without 
ever  being  ame  to  asmst  it  as  Coeimo  had  done.  All 
diis  excited  blame  and  enmity  a^ust  him,  while  his 
need  in  the  matter  of  the  alnm  mines  of  Volterra,  and 
rae  mfanqoent  sadc  of  that  unhappy  laty,  were  crimes 
for  yAaah  there  was  no  excuse.  Among  his  wont  ene- 
mies were  the  I^un,  and,  as  tiiey  formed  a  ve^  powers 
fill  clan,  he  sought  thor  ruin  by  ctnnpetang  with  them 
even  in  bumness  transactions.  They  were  just  on  the 
point  of  inheriting  the  large  property  of  Giovanni 
Borromeo  when,  in  order  to  prevent  this,  Lorenzo  hur- 
riedly caused  a  law  to  be  passed  that  altered  the  right 
of  succeamoiL  The  hatred  of  the  Paszi  was  thereby 
exasperated  to  fiiry.  And  in  addition  to  these  thinm 
there  ensued  a  desperate  quarrel  with  Pope  Sixtus  rvi , 
a  man  of  very  impetuous  temper,  who,  on  endeavoring 
to  erect  a  state  on  the  frontiers  of  the  Florentine  re- 
public for  the  ben^t  of  his  nephews,  found  a  deter* 
mined  and  auoooosfiil  oppment  in  Lorenso.  Conse- 
quently the  Pazzi  and  Aichluahon  Salviati,  another 
enemy  of  Lorenio,  aided  by  the  nephews  of  the  pontiff, 
who  was  himself  acquainted  with  the  whole  matter, 
determined  to  put  an  end  to  the  ikmily.  On  the  26th 
Aiwil,  1478j  whue  GinUano  and  Lorenzo  were  attending 
high  mass  id  the  cathedral  of  Florence,  the  former  was 
mortally  stabbed  by  conspirators,  but  the  latter  was  able 
to  beat  back  his  assailants  and  escape  into  the  sacristy. 
His  life  saved,  and  no  longer  having  to  share  the  gov- 
ernment with  a  brother,  Lorenzo  profited  by  the  oppor- 
tunity to  wreak  cruel  vengeance  upon  his  foes.  Sev- 
eral of  the  Pazzi  and  their  followers  were  hanged  from 
the  palaoe  windows;  others  were  hacked  to  pieces, 
dramed  through  the  streets,  and  oast  into  the  Amo, 
whue  a  great  many  more  were  oondemned  to  death  or 
sent  into  exile.  Lorenzo  seemed  willing  and  able  to 
become  a  t^ant  But  he  stopped  short  of  this  point 
He  knew  tne  temper  of  the  cit^,  and  had  also  to  look 
to  fresh  dajigers  tlueatening  him  from  without  The 
pope  had  ezoommnnicated  nim,  put  Florence  under  an 


interdict,  and,  being  seconded  by  the  Neapditau  kinr, 
made  fruious  war  against  the  republic.  These  hostil- 
ities  speedily  assumed  alarmiitg  proportiCHis,  and  the 
Florentines  began  to  tire  of  somnitting  to  so  many 
hanUiipa  in  order  to  support  the  yoke  of  a  feUow- 
ratiian.  Lorooso's  hold  over  FVnenoe  seemed  endan- 
gered. But  he  did  not  lose  heart,  and,  on  the  con- 
Izaiy,  rose  superior  to  the  diffi<mlttes  hy  which  he  was 
encompassed.  He  boklhr  journeyed  to  Na]^  to  the 
court  of  King  Ferdinand  of  Aragon,  who  was  reputed 
to  be  as  treacherous  as  he  was  cruel,  and  sueoeeaed  in 
obtaining  from  him  an  hpnorablepeaoe,  that  soon  led 
to  a  recondliation  with  Sixtus.  Thus  at  last  Ltvenzo 
found  himself  complete  master  of  Fl(»ence^aiMi  was  in 
a  position  to  turn  his  power  to  account  But,  as  the 
*'balfo"  changed  evety  five  years,  it  was  always  requi- 
site, in  order  to  retain  his  supremacy,  that  he  shwdd 
be  prepared  to  renew  the  usual  manoeuvre  at  the  dose 
of  that  term  and  have  another  elected  equally  fhvor^ 
able  to  fats  ums.  This  was  often  a  4>ffi(nilt  achieve- 
ment, and  Lorenio  showed  much  dexterity  in  orer- 
ocmiinx  all  obatades.  In  1480  he  compassed  the  institu- 
tion ox  a  new  council  of  seventy,  whidh  was  jwactically 
a  permanent  "balfa  "  with  extended  powers,  inasmuch 
as  it  not  only  elected  the  chief  ma^strates,  but  had 
also  the  administntion  of  numerous  state  affairs.  But, 
this  permaQent  council  of  his  own  devoted  adherents 
once  formed,  his  security  was  finnly  eiftablished.  By 
this  means,  the  chrooiclere  tell  us,  "  liberty  was  buried, ' 
but  the  chief  affairs  of  tbe  state  were  always  conducted 
by  intelligent  and  experienoed  men,  who  promoted  the 
public  prosperity.  Florence  was  stul  oaUed  a  republic ; 
the  old  institutions  were  sliUprederved'^  if  only  in  name. 
Lorenzo  was  abs(^te  lord  ofall,  and  vurtnaUy  a  ^rant. 
His  immorality  was  scandalous ;  he  kept  an  aimy  of 
spies,  and  frequently  meddled  in  the  cidzena'  looet 
private  affairs,  and  exalted  men  of  the  lowest  condition 
to  important  offices  of  the  state.  Yet,  as  Guicciardini 
remarks,  "  if  Florence  was  to  have  a  tyrant,  tihe  could 
never  have  found  a  better  or  more  pl^sant  one."  In 
fact  all  industry,  commerce,  and  public  works  made 
enormous  progress.  The  civil  equality  of  modem 
states,  which  was  quite  unknown  to  the  Middle  Ages, 
was  mors  developea  in  Florence  than  in  any  other  city 
of  the  world.  Even  the  cmdition  of  tlie  peasantry 
was  Gu  more  prosperous  than  elsewhere.  And  Lo- 
renzo's authori^  was  not  confined  to  Tuscany,  but  was 
also  very  gi^  throughout  the  whole  of  Ibdy.  He 
was  on  the  friendliest  terms  with  Pojm  Innocent  VIIL, 
from  whom  he  obtained  the  exaltation  of  his  son  Gio- 
vanni to  the  oardinalate  at  the  age  of  fourteen.  This 
boy  cardinal  was  afterwards  Pope  Leo  X.  From  die 
moment  of  the  decease  of  Sixtus  IV.,  the  onion  of 
Florence  and  Rome  became  the  basis  of  Lorenzo's 
foreign  policy.  By  its  means  he^was  able  to  prevent 
the  hatreds  and  jeuousies  of  the  Sfonas  of  Milan  and 
the  An^nese  of  Naples  from  buEsting  into  the  open 
conflict  that  long  threatened,  and  after  his  death  act- 
ually caused,  the  beginning  of  new  and  irrepaiable 
calunities.  Hence  Lorenzo  was  sIgM  die  needle  of 
the  Italian  compass. 

But  the  events  we  have  narrated  cannot  suffice  for 
the  full  comprehension  of  this  complex  chaiacterj 
unless  we  add  the  record  of  his  deeds  as  a  ration  or 
letten  and  his  achievements  as  a  writer.  His  palace 
was  the  school  and  resort  of  illustrious  men.  Within 
its  walls  were  trained  the  two  young  Media  aflerwatds 
knowntotheworlda8LeoX.aDd Clement VII.  Ficino, 
Poliziano,  Pico  della  Mirandola,  and  all  membera  of  the 
Platonic  academy  were  its  constant  habitu^  It  was 
here  thi^  Pnka  gave  readings  of  bis  Morgante^  and 
Michekngelo  essayed  the  first  strokes  of  his  chisd.  Lo- 
rouo's  intellectual  powers  were  of  exceptional  strength 
and  versatility.  He  could  speak  ^th  equal  fiiwnc7  on 
punting,  sculpture,  muno,  philosophy,  and  ooetiy. 
But  his  crowning  superiority  over  every  other  Maecenas 
known  to  history  lay  tn  his  active  pailidpaAton  in  the 
intellectual  labcm  that  he  promoted.   Indeed  at  certain 
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momenta  ho  was  positiTely  the  leading  spiiit  among 
the  htorati  of  his  time.  He  was  an  elegaiit  prose 
writer,  and  was  likewise  a  poet  of  real  origiiialit^. 
At  that  period  Italians  were  forsaking  erudition  in 
order  to  forward  the  revival  of  the  national  literature 
hy  recurring  to  the  primitive  souroea  of  the  spoken 
tongue  and  popular  verse.  It  is  Lorenzo's  lasting 
etory  to  have  Deen  the  initiator  of  this  movement 
Without  hoing,  as  some  have  maintained,  a  poet  of 
genius,  ho  was  ocrtunlv  a  writer  of  much  finish  and 
ckxmonco,  and  one  of  the  first  to  ruse  popular  poetry 
to  the  dignitv  of  art  In  his  Ambrot  bis  Cacda  cul 
FalatTU^  and  his  Naicia  da  Barberim^  he  gives  de- 
acripUons  of  nature  and  of  the  rural  life  that  he  bved, 
ymk  the  gnphio  power  of  an  amte  and  tasteful  ob- 
server, laaaita  tu  ease  of  style  that  oocasionall/  mns 
excess  of  homeliness.  Both  in  his  art  and  in  his 
politics  he  leant  upon  the  people.  The  more  oppress- 
ive his  government,  the  more  aid  he  seek  in  his  verses 
to  incite  the  public  to  fesUvities  and  lull  it  to  slumber 
by  sensual  eqjoyments.  In  his  BaUaU,  or  songs  for 
dancing,  and  more  especdally  in  his  camival  songs,  a 
kind  01  verse  invented  bv  himself,  Lorenio  displayed 
aU  the  best  qualities  ana  worst  defects  of  his  musa 
Marvdkms^  and  spontaneous  elegant,  very  truthful 
and  fxedi  m  style,  fertile  in  ^ncj  and  rich  in  color, 
^oy  aie  often  of  a  most  revolting  indecency.  And 
these  compositions  of  one  filling  t  jninoely  station  in 
tho  raty  were  often  sung  by  their  auUuv  in  the  pulidio 
stnetfl,  in  the  midst  of  the  populace. 
„  .  Lorenzo  left  three  sons — Pietro  (1471- 

1503),  Giovanni  (UT5-I521),  and  Giuhano 
(1479-1516).  He  was  succeeded  by  PietrOj  whose  rule 
lasted  but  for  two  vears.  During  this  bnef  term  he 
performed  no  pood  aeeds^aud  only  displayed  inordinate 
vanity  uid  frivolity.  His  conduct  greafly  helped  to 
foment  the  hativicl  between  Lodovioo  Sfona  and  Fer- 
dinand of  Naples,  which  hastened  the  onniuK  of  the 
French  under  Charles  VHL,  and  the  renewal  of  f(ff- 
cign  invafflons.  No  sooner  aid  the  French  approach 
the  frontiers  of  Tuscany  than  IHetro,  crazed  with  fear, 
hastened  to  meet  Ihean,  and,  basely  yielding  to  every 
demand,  accepted  terms  equally  humtfiating  to  himself 
and  the  state.  But,  retumins  to  Fbrenoe,  he  found 
that  the  enraged  dttzens  had  already  decreed  his  depo- 
ntion,  in  order  to  reoonsiitute  the  republio,  and  was 
thereiore  compelled  to  escape  to  Venice.  £^  various 
plots  to  reinstate  himself  in  Florence  were  all  nnano- 
oessful  At  last  he  went  to  the  south  of  Italy  with 
the  IVenoh,  was  drowned  at  the  uusue  of  the  Gan- 
a&no  in  1503,  and  was  buried  in  the  dmster  of  Hra^ 
Casmna 

The  ensmng  poiod  was  adverse  to  the  Medid,  for  a 
npuMican  government  was  muntuned  in  Florence  fronr 
1^  to  1512,  and  the  city  remained  fiuUfful  to  its  alli- 
ance with  the  French,  who  wero  all-powerful  in  Ital^. 
Oaidinai  Giovanni,  the  head  of  the  family,  redded  m 
Bome,  pla^ng  the  ^ation  to  a  cirde  of  utetati,  -  art- 
ists, and  fiiends.  seeking  to  increase  his  popularity,  and 
<!alnily  waiting  for  better  days.  The  battle  of  Bavenna 
wrought  Uie  oownfidl  of  the  fortunes  of  France  in  Italy, 
and  led  to  the  rise  of  those  of  Spun,  whose  troops  en- 
tenA  Florence  to  destroy  the  repnblb  and  reinstate  the 
Medio.  Pietio  bad  now  been  dead  for  some  time,  leav- 
ing  a  young  bod,  LoTenso  (1492-1519),  who  was  after* 
iruds  dnu  of  Urtnno.  The  followmg  year  (I5I3) 
Cardinal  Giovanni  was  elected  pope,  and 
aasnmed  the  name  of  Leo  X  He  aooord- 
inply  moved  to  Bome,  leaving  his  brother 
Gkuiiano  with  his  nephew  Lorenxo  in  Flor 
ence,  and  accompanied  by  his  cousin  Giulio, 
who  was  a  natural  son  of  the  Giuliano  murdered  in  the 
conspiracy  of  the  Pazzi,  and  was  soon  destined  to  be  a 
cardinal  and  ultimately  a  pope.  Meanwhile  his  kins- 
men in  Florence  continued  to  govern  that  dty  by 
means  of  a  "balfa,"  althoi^  preserving  an  empty 
•how  of  republican  institotioiis.  And  thus,  beinf| 
naatea  of  the  whole  of  central  Italy,  Uie  Bbdioi 
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ei^oyed  Kreai  anthoritv  throughout  the  countiTj  and 
their  ambition  plumed  itsdf  for  still  higher  flights. 
This  was  the  moment  when  Nioodd  Machiavdli,  in  bis 
treatise  The  Prinix,  counselled  them  to  accomplish  the 
unity  of  Italy  b/  arming  the  whole  country,  and  ezpd- 
ling  its  fordgn  mvaders. 

Leo  X,  who  is  only  indirectly  connected  with  the 
histoiy  of  Florence,  gave  his  name' to  the  age  in  which 
be  lived  in  oonsequawe  of  his  magnifinmt  iMtronage  of 
art  and  letten  m  Rome.  But  he  was  mereW  a  dever 
amateur,  and  had  not  the  literary  gifU  of  his  father 
Lorenzo.  He  surrounded  himsdf  with  verdfiers  and 
inferior  writers,  who  enlivened  his  board  and  aooom- 
panied  him  wherever  he  went  He  liked  to  lead  a 
gay  and  un^ubled  life,  ^Fas  fond  of  theatrical  per- 
formances, satires,  and  other  intellectual  diveidons. 
His  patronage  of  the  fine  arts,  his  genuine  affection 
for  Baphael,  and  the  numerous  works  he  caused  to  be 
executed  by  him  and  other  artists,  have  served  to  confer 
an  exaggerated  gloiy  on  his  name.  Ho  failed  to  com- 
prehoiGrthe  dgnificance  of  the  great  religious  move- 
ment alrudy  starring  in  Gennapy,  and  had  not  the 
remotest  id<»  of  the  grave  impoi^noe  of  the  Befor- 
■nation,  whidi  indeed  he  unoonsdoudy  promoted  by 
bis  reckless  and  shameless  sale  of  indulgences.  Tha 
whole  policy  of  Pope  Leo  X  consisted  in  oedUatidi 
between  France  and  Spain,  in  almys  playing  fast  and 
loose,  and  deceiving  both  powers  in  turn.  Yet  the  evil 
results  of  this  contemptible  policy  never  seemed  to  dis- 
tvb  his  mind.  He  finallyjoined  the  side  of  the  emperor 
Charles  v.,  and  in  1521,  at  the  time  of  the  defeat  of  the 
French  by  the  Spanish  troops  on  the  river  Adda,  he 
ceased  to  breathe  at  his  favorite  villa  of  Ma^liana, 
Giuliano  dd  Medid  had'  died  during  Leo's  reign,  in 
1516,  without  having  ever  done  anything  wortE^  of 
record.  He  was  the  husband  of  Philibcita  of  Savoy, 
was  duke  of  Nemours,  and  left  a  natural  8(m,  Ippolito 
dei  Medid  (1511-1535),  who  aflerwards  became  a  oar* 
dinal.  Lorenao,  being  of  more  ambitioas  tempen  Was 
by  no  means  content  to  remain  at  the  head  of  the 
Florence  G}overmnent  hampered  by  many  restrictionB 
imposed  by  republican  institutions,  and  sabjeot  to  the 
incessant  control  of  the  pope.  In  his  eagerness  to 
aggran^se  his  kinsmen,  the  latter  had  farther  dttided 
to  ^ve  Lorenzo  the  duchy  of  Urbino,  and  fonnaUy  in- 
vested him  in  its  righta,jkfler  expelling  on  false  pre- 
tences its  legitimate  lord,  Francesco  Mana  ddla  Rovere. 
This  prince,  nowever,  soon  returned  to  Urbino,  where  he 
was  joyously  wdcomed  by  his  sulgects,  and  Lorenzo  re- 
gunod  poBsesdon  only  1^  a  war  of  several  mtmtbs,  in 
whioh  he  was  wounded.  In  1510  he  also  died,  worn 
out  by  disease  and  excess.  By  his  marriage  with  Mad- 
eline de  la  Tour  d' Auvergne,  he  had  one  daughter  Cat- 
erina  dei  Medid  (l&lO-eS),  married  in  1533  to  Henry, 
duke  of  Orleans,  aflerwarda  king  of  France.  She 
played  a  long  and  sinister  part  in  the  histoiy  of  that 
couqtiy.  liOTCnzo  also  left  a  natural  son  namod  Aleas- 
andro,  inheriting  the  fiizzled  hair  and  projecting  lips 
of  the  negro  or  mulatto  slave  who  had  given  him  birth. 
His  miserable  death  will  be  presenUy  related.  Thus  the 
onfy  three  surviving  representatives  of  the  chief  Inranoh 
of  the  Medid,  Cardinal  Giulio,  Ippolito,  and  Alessandro 
were  all  of  illegitinMte  Inrth,  and  ten  no  legitimata 
heirs. 

Cardmal  Giulio,  who  had  labored  Buccees-  ckidinai 
fhlly  for  the  rdnstatement  of  his  &mily  in  GiaUo 
Florence  in  151 2,  had  been  long  attached  to 
the  person  of  Leo  X  as  his  trusted  factotum 
and  companion.    He  had  been  generally  regarded  as 
Uie  mentor  of  the  pope,  who  had  no  liLing  for  hard 
work.     But  in  &ct,  bis  frivolity  notwithstanding, 
Leo  X  always  followed  his  own  indinations.  He 
had  much  aptitude  for  command,  and  pursued  his 
shuffling  poUcy  without  any  mental  anxiety.  Giulio, 
on  the  contrary,  shrank  &om  all  respondbili^,  mud- 
dled his  bnuns  in  weighing  the  reasons  for  and  against 
every  posdUe  deddon,  and  was  therefore  a  better  tod 
of  govenunent  in  otfaerB*  hands  than  he  wu  fit  to  gor- 
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em  on  bis  own  aoconnt  When  Gioliano  luid  Lorenzo 
died,  the  pope  ajipranted  the  A^rdinal  to  the  goverament 
of  fioreDce.  In  that  jpoA,  restricted  within  the  limits 
imposed  hy  republicui  mstitations,  and  acting  under  Uie 
oontinual  direotion  of  Rome,  he  performed  hts  duties 
fidrly  well.  '  He  caressed  the  citizens  with  hopes  of 
extended  liberties,  which,  although  never  destined  to 
be  fulfilled,  long  aerred  to  keep  men's  minds  in  a 
(tleaaant  flutter  oi  expectation;  and  when  the  more 
.imi»tient  spirits  attemoted  to  raise  a  rebellion  he 
speedily  quenched  it  in  blood.  When,  after  the  death 
of  Leo  K.  and  the  Tery  brief  pontificate  of  Adrian  VI., 
he  was  elected  pope  (1523)  under  the  name  of  Clement 
Vn.,  be  entruBbed  the  government  of  Florence  to  Car- 
dinal Silvio  Paaserini  conjointly  with  Alessandro  and 
Ipiralito,  who  were  sdll  too  young  to  do  mneh  on 
their  own  aooonnL 

The  pontificate  of  Leo  X.  had  been  a  time  of  felicity 
to  himself  if  of  disaster  to  Italy  and  the  church.  The 
ragn  of  Clement,  on  the  contraiy,  woa  fatal  to  himself 
•8  well,  a  residt  chiefly  due  to  his  hesitating  temper  and 
continual  uncertainty  of  mind.  His  policy,  like  that  of 
Leo  ^. ,  consisted  in  perpetual  oscillation  between  France 
and  Spain.  By  his  eDdeavors  to  trick  all  the  world,  he 
ftequently  ended  in  being  tricked  himself  In  1525  he 
was  the  ally  of  the  Frencb,  who  then  suffered  a  terrible 
defeat  at  Pavia,  where  their  king  Francis  I.  was  taken 
prisoner.  The  armies  of  Chanes  V.  triumphantly 
advanced,  witlwnt  Clement  being  al^  to  oppose  any 
effeotual  renstanoe.  Both  Rome  and  Florenoe  wen 
threatened  with  a  fearful  catastrophe. 
Giovaimi  Thua  far  we  have  bad  no  occasion  to 
delle  speak  of  tho  younger  branch  of  the  Me^oi, 
descended  from  Lorenzo,  brother  to  Conmo 
the  Elder.  Always  in  obscurity,  and  always 
hold  in  check  by  the  elder  line,  it  now  seemed  to  acquire 
new  life,  uid  first  entered  the  arena  of  history  when  the 
other  was  on  the  point  of  extinction.  In  fact  the  most 
valiant  captun  of  the  papal  forces  was  Giovanni  dei 
Hedioi,  anerwards  known  by  ttie  name  of  Qiovanni 
delle  Bande  Nere.  His  &ther  was  Giovanni,  son  of 
Franoesoo^  who  was  ^  scm  of  Lorenxo,  the 
Ivother  of  Conmo  dei  Hedicn.  Histoiy  has  little  to 
toll  of  the  elder.  Giovanni:  but  his  wife  Caterina 
Bfona,  of  whom  ho  was  me  third  husband,  was  a 
woman  of  more  than  masouline  vi^r.  Giovanni  dei 
Medici  married  her  in  1497,  but  died  in  1498,  leaving 
her  with  one  son  who  was  christened  Lodovico,  but 
afterwards  took  his  father's  name  of  Giovanni  (149^ 
1526).  TrMDcd  to  arms  from  his  earheet  years,  this 
youth  inherited  all  the^  energy  of  hie  mother,  whose 
Sforza  blood  seemed  to  infuse  new  life  into  the  younger 
branch  of  the  MedicL  Notwithstanding  his  extreme 
youth,  he  had  already  achieved  the  title  of  the  best 
eaptam  in  Italy.  He  ahn^  fought  with  immrase 
dash  and  daring,  and  was  devotodly  loved  and  obqred 
his  Boldicffy.  He  was  the  onl;^  leader  who  opposed 
a  determined  renstanoe  to  the  imperial  foroea.  He 
was  seriously  wounded  at  Pavia  when  fighting  on  the 
French  ride.  On  his  reooveiy  he  joined  the  army  of 
the  Ijeague.  and  was  much  enraged  by  finding  that  Che 
duke  of  Urbino,  commander  of  tne  Venetian  and  papal 
forces,  would  never  decide  on  attacking.  When  Uie 
imperial  troops  were  struggling  through  the  marshes 
of  Mantua,  surrounded  on  every  woe,  and  without 
stores  or  ammunition,  Giovanni  could  not  resign  him- 
self  to  inactivity  like  his  colleagues  in  command.  He 
was  ignorant  tiut.  the  imperialiata  had  just  received 
Bupphes  and  artillery  from  the  duke  of  EWanu  and 
therefore  daringly  attacked  them  with  a  small  body  of 
men  without  taking  any  precautions  for  defence.  One 
of  the  first  shots  fired  by  the  enemy  iiyuTed  him  so 
fatally  that  he  died  a  few  days  afW.  He  was  married 
to  maria  Salviati,  by  whom  he  had  one  son,  Coeimo 
(151^1574),  bom,  as  we  shall  see,  to  lofty  fortunes, 
for  he  became  the  first  grand-duke  of  Tuscany,  and 
indeed  tiie  finmder  of  the  grand-duchy  and  the  new 
dymuty. 


Meanwhile  the  tmpenal  army  pursued  its  march 
npoa  Rome,  captured  the  Ktemal  City  afler  a  few  houra' 
coAbet,  and  cruelly  sacked  it  during  many  dji^  (1527). 
Thanks  to  his  perpetual  shuffling  and  excessive  avarioe, 
the  pope  found  himself  utterly  forsaken,  and,  bdng 
unable  to  defend  the  city,  was  obliged  to  seek  refiige  in 
the  easde  of  St  Angelo,  wbence  he  only  effected  his 
escane  after  some  months.  He  then  rigned  a  treaty 
of  alliance  with  the  emperor  (1529),  who  sent  an  army 
to  bemege  Florenoe  and  restore  the  Medici,  whom  the 
pe6ple  had  expelled  in  1527  on  the  re-estabtishmeot  of 
the  republic.  After  an  heroic  defence,  the  city  was 
forced  to  surrender  (1530) ;  and,  although  it  was  ex- 
presdy  sUpulated  that  the  ancient  liberties  of  Blorcnc« 
should  be  respected,  every  one  foresaw  that  the  condi- 
tions would  be  violated.  In  fact,  pope  and  emperor 
immediately  began  to  dispute  as  to  which. should  be 
the  new  lord  of  the  ci^.  Clement  VIL  had  inherited 
the  traditional  &mik  didike  for  the  younger  branch  of 
Jits  kin,  and  so  the  choice  lay  between  the  two  bastards 

IppolitoandAlessandr^.  The  former  being  a   

cardinal,  the  latter  was  chosen.  Alessandro,  S£^r*^ 
who  already  bore  the  title  of  duke  of  Citt^  di 
Penna,  came  to  Florence  in  1531,  and  by  imperial  patent 
was  nominated  head  of  the  republic.  According  to  the 
tenns  of  this  patent,  the  former  liberty  enjoyed  under 
the  Medicean  rule  ym  to  remain  intact  But  no  pre- 
vious ruler  of  the  city  had  ei^oyed  hereditaiy  power 
confinned  by  imperial  patent^  and  such  power  was  in- 
compatJble  with  the  existence  of  a  repnUio.  Moreover, 
Clement  VII.  showed  dissatisfaction  with  tiie  uoccr- 
ttunty  of  the  power  conferred  upon  his  kinsman,  and 
finally  sooeeeded  in  obtaining  adtfitional  privile^ia.  On 
the  4th  of  April,  1532,  a  pi^ament  was  cpnvok^  (or 
the  last  time  m  Florence,  and,  as  usual,  approved  every 
measure  proposed  for  aooeptance.  Aoccndingly  a  new 
council  was  formed  of  two  hundred  citizeiM  elected  for 
life,  forty-eight  of  which  number  were  to  constitute  a 
senate.  Alessandro,  as  duke  of  the  republic,  filled  the 
post  of  gonfalonier,  and  carried  on  the  government  with 
the  assistanoe  of  three  senators,  chanjged  every  three 
months,  who  took  the  riaoe  of  the  suppressed  signoiy. 

The  duke's  ohief  advisers,  and  the  contrivers  of  all 
these  arrangements,  were  Baocio  Valori,  Pranoeaoo 
Vettori,  ana  above  all  Francesco  Guiccianlini,-r-men, 
esp«»all^  the  two  latter,  of  lofty  political  gifU  and  ex- 
tensive influence.  'The  mind  and  character  of  Dt^e 
Alessandro  were  as  yet  comparatively  unknown.  At 
first  he  seemed  very  anxious  to  win  the  favor  of  the 

Bwple,  and  disposed  to  rule  with  justice  and  prudence, 
at  soon  encountering  difficulties  that  he  was  unaUe 
to  overcome,  he  began  to  neglect  the  business  of  the 
state,  treated  his  new  office  as  affordii^  the  means  for 
incr^aed  indulgence  in  [deasure  and  vice,  and  acted  as 
if  the  sole  function  of  government  consisted  in  lulling 
the  people  fay  festivities  and  oormpUng  it  bv  the  di^po- 
lute  life  of  which  he  set  the  ezam^u.  The  question 
of  tho  moment  was  the  trangformatioo  of  the  <>ld  re- 
publican r4:pme  into  &  princedom ;  as  an  unavoidable 
result  of  this  change  it  rollowed  that  Floruice  was  do 
longer  to  be  the  ruling  cit^  to  whose  inhabitants  alone 
belonged  the  monopoO''  of  political  office.  When  the 
lotding  Florentine  families  realized,  not  only  that  the 
repubnc  was  destroyed,  but  that  they  were  reduced  to 
equality  with  those  whom  they  had  hitherto  reguded 
as  their  inferiors  and  subjects,  their  rage  was  inde- 
BCTibable,  and  hardly  a  day  passed  without  the.  de- 
paitore  of  inflnentiu  ehisens  who  were  resdved  to 
achieve  the  overthrow  of  their  new  mkr.  They  found 
a  leader  in  Cardinal  Ippolito  dei  Medici, 
who  was  then  in  Rome,  emtnttered  the 
preference  nven  to  Alesmndro,  and  anxious 
to  become  nis  successor  with  the  least  posnUe  del^. 
Under  the  pressure  of  terror  the  duke  at  once  became 
a  tyrant  He  ^urisoned  the  different  cities,  and  began 
the  erection  inrlorence  of  the  Fortezza  da  Basso,  buih 
chiefiy  at  the  expense  of  £llippo  Starassi,  who  alio* 
wards  met  his  death  within  its  walla. 
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Id  1 534  Clement  VH.  di<Kl,  and  the  election  fell  on 
Fwil  HI.,  from  whom  Cardinal  Ippolito  hoped  to  ob- 
tun  asKstance  for  his  de^ns.  Accordingly  the  prin- 
cipal Florentine  exiles  were  despatched  on  a  mission  to 
the  emperor  Charles  V.  with  complaints  of  Alessandro's 
tyranny  and  his  shameless  violation  of  the  terms  upon 
which  the  city  had  surrendered.  Cardinal  Ippolito  also 
represented  his  own  willingness  to  carry  on  the  goivem- 
ment  of  Florence  in  a  more  equitable  manner,  and 
promised  the  emperor  a  large  sum  of  money.  Reply 
b^ng  delayed  by  the  emperor's  absence,  be  became  so 
impa^nt  tlut  he  set  out,  accompanied  several  ex- 
iles, to  meet  Charles  in  Tunis,  but  on  the  10th  of 
August,  1535,  died  suddenly  by  the  way,  at  Itn,  pois- 
oped  by  Older  of  Alessandro.  Such  at  least  was  tho 
general  belief,  and  it  was  confirmed  by  the  same  fate 
bc^Ung  other  enemies  of  the  duke  about  the  same 
time.'  On  the  emperor's  return  irom  Africa,  the  exiles 
present»i  themselves  to  him  in  NapIeSj  and  the  vener- 
able patriot  Jacopo  Naidi  pleaded  their  cause.  Duke 
AlesBandio,  being  cited  to  appear,  came  to  Naples  ao- 
otnnpanied  oy  fVancesco  Guicciardim,  who  by  speaking 
in  bis  defence  rendered  himself  odions-to  all  fiiends  of 
liberty,  and  irretrievably  tardidied  his  UlustrioTis  name. 
The  cardinal  being  dead,  it  was  bard  to  find  a  suoeessor 
to  AJessandro.  On  Uiis  account,  and  perhaps  to  some 
extent  through  die  emperor's  personal  Kking  for  the 
dnk&the  hitter  rose  higher  than  before  in  the  impe- 
rial favor,  married  Margu^t  of  Austria,  the  natural 
daughter  of  Charles,  and  returned  to  florence  with 
increased  power.  And  now  Alessandro  indulged  un- 
cfaedced  in  the  lowest  excesses  of  tyranny,  and  although 
BO  recently  a  bride^;room  gave  way  to.iucreased  libertin- 
ism. His  whole  tmie  was  passed  in  vicious  haunts  and 
in  acandaloos  adventures.  In  order  to  conceal  the  ob- 
acnr^  of  his  Iriith,  he  1^ fl  his  mother  to  starve,  and 
it  was  even  asserted  that  he  finally  got  rid  of  her  by 
poison. 

^.'^  constant  associate  in  this  diofrracefVd 
aS^S^L  routine  was  his  distant  kinsntan  Lorenzo, 

generally  known  as  Lorenzino  dei  Medici. 
Of  the  younger  branch  of  the  Medid,  the  latter  was 
jKoood  cousin  of  the  Conmo  already  mentioned  aslhe 
son  of  Oiovanni  delle  Bande  Nere.  He  had  much 
culture  and  lit^Biy  talent,  but  led  an  irregular  life, 
sometimes  acting  like  a  madman  and  sometimes  like  a 
villain.  He  was  a  writer  of  oonaideraUe  eleguios.  the 
antholr  of  several  plays,  one  of  which,  the  AridoBw^ 
ms  held  to  be  among  uie  best  of  the  ago,  and  he  was 
a  worriiipper  of  antiquity.  Notwith^nding  these 
tastes,  when  in  Rome  he  knocked  off  the  heads  of 
some  of  the  finest  statues  of  the  age  of  Adrian,  an  act 
by  which  Clement  VIL  was  so  incensed  that  he  threat- 
ened to  have  him  hanged.  Thereupon  Lorenzino  fled 
to  Florence,  where  he  became  the  friend  of  Ihike  Aless- 
andro and  his  partner  in  the  most  licentious  excesses, 
^ey  went  together  to  houses  of  ill-fame,  and  violat^ 
private  dwellings  and  oonvents.  They  often  showed 
themselves  in  putdie  hionnted  on  the  same  horse.  All 
Florence  eyed  them  with  disgust,  but  no  one  foresaw 
the  tragedy  that  was  soon  to  take  place. 
AMud  evening  of  January  5th,  1537, 

nation  of  B^r  a  day  passed  in  the  usual  exceffies, 
AIMS-        Lorenzino  lea  the  duke  to  his  own  lodging, 

and  lefl  him  there,  promising  shortly  to  re- 
turn with  the  wife  of  Leonardo  Ginon.  Alessandro, 
worn  out  by  the  exertions  of  the  day,  fell  asleep  on  the 
«ouch  while  awaiting  Ijorenzino's  return.  Before  long 
tbe  latter  came  accompanied  by  a  desperado  known  as 
the  Scoronconcolo,  who  aided  him  in  falling  on  the 
sleeper.  Housed  by  their  first  thrusts,  the  duke  fought 
for  his  life,  and  was  only  despatched  after  a  vioient 
atro^gle..  The  murderers  then  lifted  the  body  into  bed, 
hid  It  beneath  the  clothes,  and,  Lorenzino  having  at- 
tached a  paper  to  it  beanng  the  words,  vindt  amor 
polrftCB,  ktumtmque  immenta  cuptdo,  they  both  fled  to 
Venioe.  In  that  dty  Lorenzino  was  assassinated  some 
ten  yean  later,  in  1548,  at  the  age  of  thirty-two, 


order  of  Alcssandro's  successor.  Thus  he  was  otly 
about  twenty-two  at  the  time  he  committed  the  murder. 
He  wrote  an  Ajxjloaia,  in  which  he  defended  himself 
with  great  skill  and  eloquence,  saying  that  he  had  been 
urged  to  the  deed  solelv  by  love  of  liberty.  For  this 
reason  alone'  he  had  followed  the  example  of  Brutus 
and  pl^ed  the  part  of  friend  and  courtier.  The  tone 
of  this  Apologia  is  so  straightforward,  sometimes  even 
so  eloquent  and  lofty,  that  we  should  be  tempted  to 
^ve  it  credence  were  it  posnble  to  believe  the  asser- 
tions of  dbe  wh9  not  only  by  his  crime  but  by  the  in- 
famy of  bis  previous  and  sabsequMit  career  completely 

Sve  the  lie  to  bis  vaunted  nohility  of  purpose.  By 
essandro's  death  the  elder  branch  of  the  Medi<H  b^ 
came  extinct,  and  thus  the  appearance  of  the  younger 
line  was  heralded  by  a  bloody  crime. 

When  the  duke  s  absence  from  his  own  palace  was 
discovered  on  the  morning  of  Januaiy  6th,  ne  was  at 
first  supposed  to  have  spent  the  ni^ht  with  one  of  his 
mistresses ;  but  soon,  some  alarm  being  felt,  search  was 
made,  and  Cardinal  Cybo  was  the  first  to  discover  the 
murder.  Ekyoining  the  strictest  secret^,  he  kept  tfaci 
corpse  oonoealed  for  three  days,  and  then  had  it  in* 
terred  in  the  sacristy  of  San  Lorenzo.  Meanwhile  he 
had  hastily  summoned  Alessandro  Vitelli  and  the  other 
captains,  so  that,  bf  the  time  Alcssandro's  death  was 
made  puMic,  the  city  was  already  filled  with  troops. 
The  cardinal  then  convoked  the  council  of  forty-eight 
to  decide  upon  a  successor.  Alcssandro's  only  issuo 
was  a  natijral  son  named  Giuh'o,  aged  five,  ^e  car- 
dinal favored  his  election,  in  the  nope  of  keeping  the 
real  sovereignt;^  in  his  own  hands.  But  he  sp^dily 
saw  the  impoerability  of  carrying  out  a  deogn  that  was 
ridiculed  by  alL  On  the  other  hand,  Goiodardini, 
Yettori,  and  others  of  the  leading  dtixens  favored  the 
choice  of  Corimo,  the  son  of  Giovanni  delle  Bande 
Nere.  He  was  already  in  Fkirence,  was  aged  seventeen, 
was  keen-witted  and  aspiring,  strong  and  handsome  in 

grson,  heir  to  the  enormous  wealth  of  the  Medici,  and, 
.  the  terms  of  the  imperial  patent^  was  Akssandro's 
lawful  snccfesaor.  Charles  V.  approved  the  (jo^im^ 
nomination  of  Codmo,  who  vntnout  delay 
mzed  the  reins  of  government  with  a  firm  grasp.  Ijke 
Alessandro,  he  was  named  head  of  the  repumio)  and 
Guicciardini  and  oUiers  who  had  woriced  hardest  in  his 
cause  hoped  to  direct  him  and  keep  him  under  their 
control.  But  Cosimo  soon  undeceived  them  b^  proving 
that,  his  youth  notwithstanding,  he  had  a  will  of  hu 
own,  and  was  resolved  to  nde  unshackled  by  republican 
forms  and  unhampered  hy  advisers  disposed  to  act  as 
mentors.  Hie  Flwentines  had  now  an  absolute  prinoe 
who  Was  likewise  a  statesman  of  eminent  ability. 

On  learning  the  death  of  Alessandro  and  the  ele<^lon 
or  Cosimo^  the  exiles  appreciated  the  necessity  for 
prompt  action,  as  all  delav  would  be  fatal  to  the  over- 
throw of  the  Medicean  rule.  They  had  received  money 
and  promises  from  France ;  they  were  strengthened  by 
the  adhesion  of  Fllippo  Strozzi  uid  Bacoio  Valori,  who 
had  both  become  hostile  to  the  Medici  through  the  in- 
famous conduct  and  mad  tyranny  of  Alessandro ;  and 
StroKzi  brought  them  the  help  of^his  enormods  fortune 
and  the  proweas  of  that  very  distinguished  captun,  his 
son  Piero.  The  exiles  accordinglv  m^  and  assemUed 
their  forces  at  Mirandola.  They  had  about  fbur  thou- 
sand infantry  and  three  hundred  horse ;  among  them 
were  members  of  all  the  principal  Florentine  families ; 
and  their  leaders  were  Bernardo  Salviati  and  Picro 
StrozzL  They  marched  rapidly,  and  entered  Tuscany 
towards  the' end  of  July,  1537.  Cosimo  on  this  occa- 
sion displayed  ^gnal  capacity  and  presence  of  mind. 
Fully  informed  of  the  eues'  movements  by  means  of 
his  spies,  he  no  sooner  learned  their  apinoach  than  he 
ordered  Alessandro  Vitelli  to  collect  the  best  Gennan, 
Spanish,  and  Italian  infantry  at  his  disposal,  and  ad- 
vance a^inst  the  enemy  without  delay.  On  the  even- 
ing of  July  31,  Vitelli  marched  towards  Prato  with 
seven  hundred  picked  infimtry  and  a  band  of  one  hun- 
dred honei  and  <m  the  way  f^  in  with  other  Spanish 
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&ot-6oldierB  who  joined  the  ezpecGtaon.  At  early  dawD 
the  follawing  morning  He  m&de  a  sudden  attack  on  the 
exiles*  «dniiioed  guard  doee  to  Hontemurio,  an  old 
fortreBB  oooverted  into  a  villa  belonging  to  the  NerlL 
Having  utterly  routed  them,  he  proceeded  to  storm 
Montemurio,  where  I^ippo  Strozzi  and  a  few  of  his 
young  comndes  had  taken  refuge  and  barricaded  the 
Kilea.  Knowing  that  the;^  must  cither  conquer  or  die, 
they  made  a  deeperate  resistance  for  some  nours,  and 
then,  overwhelmed  by  superior  numbers,  were  obliged 
to  yield  themselves  prisoners.  The  main  body  of  the 
armv  was  still  at  some  distance,  having  been  detained 
in  the  moun tains  fay  heavy  rains  and  difficult  passes, 
and,  on  learning  the  defeat  at  Montemurio,  its  leader 
refused  to  advance,  and  turned  back  by  the  way  he 
had  coma  Alessandro  Yitelli  then  re-entered  Florence 
with  his  Ttotorioas  army  and  his  fettered  captives. 
Cosimo  had  achieved  his  first  triomph. 

All  the  prisoner,  who  were  members  of  great  &mllieB, 
were  brought  before  Cosimo,  and  were  received  by  him 
with  courteous  coldness.  Soon,  however^  a  scaffold  was 
erected  in  the  Piazza,  and  on  four  mornings  in  succes- 
sion four  of  the  prisonera  were  beheaded.  Then  the 
duke  saw  fit  to  stay  the  executions.  Baceio  Valori, 
however,  and  his  son  and  nephew  were  beheaded  on 
the  20th  of  August  in  the  courtyard  of  the  Baigello. 
Filippo  Strozzi  still  Burvived,  coimned  in  the  Fortezia 
da  ^aso,  that  had  been  built  at  his  expense.  Hk 
family  was  illustrious,  he  had  numerous  adherents,  and 
he  ei^oyed  the  inroteotion  of  the  French  king.  Never- 
thelesa  Commo  only  a^t«d  some  plauable  pretext  to 
rid  himself  of  this  dreaded  enemy.  He  brought  him 
to  trial  and  had  him  put  to  the  qnestion.  But  this 
cruelty  led  to  nothing,  for  Strozzi  denied  every  accusa- 
tion and  bore  the  torture  with  much  fortitude.  On 
December  18th  he  was  found  dead  in  his  prison,  with 
a  blood-stained  sword  by  his  »de,  and  a  slip  of  paper 
bearing  these  words :  exoridre  aliquia  nostru  ex  omout 
ultor.  It  was  believed  that,  having  renounced  aU  hope 
of  lug  life  being  spared,  Strozu  had  preferred  smdde 
to  death  at  the  hands  of  the  executioner.  Some,  how- 
ever, thought  that  Cosimo  had  caused  him  to  be  mur> 
dered,  and  adopted  this  mode  of  concealing  the  crime. 
The  young  prince's  cold-blooded  massacre  of  his  cap- 
tives cast  an  enduring  shadow  upon  his  reign  and 
dynasty.  But  it  was  henceforward  plain  to  all  that  he 
was  a  man  of  stem  resolve,  who  went  straight  to  his 
end  without  scruples  or  half  measures.  Before  long 
he  was  regarded  by  many  as  the  incarnation  of  Machia- 
velli's  iVttux,  "inasmuch  as  be  joined  daring  to  talent 
and  prudence,  was  cajiable  of  great  crueltyj  and  ^et 
oould  practise  mercy  in  doe  season."  Quiociardmi, 
who  stul  pretended  to  act  aa  mentor,  uid  who  on  ao- 
oonnt  of  his  many  aerriees  had  a  cotun  influence  over 
him,  was  obliged  to  withdraw  from  public  life  and  bu^ 
himself  with  writing  his  JJtstory  at  ni8*viUa  of  Arcetn. 
He  died  in  this  i%treat  in  1540,  and  it  was  immediately 
rumored  that  the  duke  had  caused  him  to  be  poisoned. 
This  shows  the  estimation  in  which  Coaiiao  was  now 
held.  It  was  true  that  he  punished  with  death  all  who 
dared  to' resist  his  wilL  By  1540  sentence  of  death 
had  been  j}rouounoed  agunst  four  hundred  and  thirty 
contumacious  fugitives,  and  during  his  reign  one  hun- 
dred and  forty  men  and  six  women  aotnaUy  ascended 
the  scafibld,  without  counting  those  who  perished  in 
fineign  lanoB  by  the  daggers  of  his  asBaasinB.  He  re- 
dnoed  the  old  republican  institutions  to  empty  fcmns, 
hy  making  the  magistrates  mere  creatures  of  his  will. 
He  issued  the  sternest  ediots  asunat  the  rebels,  par- 
ticularly by  the  law  known  as  the  "Polverina,"  from 
the  name  of  its  proposer  JacoiM  Polverini.  This  law 
decreed  not  onl^  the  confiscation  of  the  property  of 
exiles,  but  likewise  that  of  their  heirs,  even  if  person- 
ally acquired  by  the  Utter.  Cosimo  ruled  like  the  in- 
dependent sovereign  of  a  great  state,  and  always  showed 
the  capacity,  firmness,  and  courage  demanded  by  that 
station.  Only,  his  state  being  small  and  weak,  he  was 
forced  to  rely  ohiefiy  upon  his  penonal  talent  and 


wealtL  It  was  neoesBBTy  for  him  to  make  heavy  \oum 
to '  the  diSermit  European  sovereigns,  eepeinally  to 
Ch arias  Y.,  the  most  rapatnous  of  them  alt,  and  to 
give  enormons  bribes  to  their  ambassadors.  Bendea, 
he  had  to  cany  on  wars  for  the  extenmon  of  hia  do- 
minions, and  neither  his  inherited  wealth  nor  the  largtt 
sums  gained  by  confiscating  the  estates  of  rebelUou 
subjects  sufficed  for  all  this  outlay.  He  was  accord- 
ingly compelled  to  burden  the  people  wilii  taxes,  and 
thus  begin  at  once  to  diminish  its  strength. 

Coomo  bore  a  special  grudge  against  the  neighboring 
republics  of  Siena  and  Lucca.  Although  the  latter  was 
small  and  weak,  and  Uie  former  ^niaoned  by  Snan- 
iarda,  yet  tiie  q)ecteGle  of  free  inatitutiona  at  we  fron- 
tiers of  his  own  state  served  aa  a  continnal  ineiteniait 
to  Bubjects  disaffected  to  the  new  r^ime.  InfictEVui- 
oesoo  Buriamaochi,  a  zealous  Luooheae  patriot,  bad  con- 
ouved  the  design  of  re-eatabliahing  republican  ^vem- 
ment  in  all  the  citiea  of  Tuscany.  Coomo,  with  the 
emperor's  help,  succeeded  i^  having  him  put  to  death. 
Lucca,  however,  was  an  insignificant  state  making  no 
pretence  of  rivaJry,  whereaa  Siena  was  an  old  ana  for- 
midable foe  to  Florence,  and  had  always  given  protec- 
tion to  the  Florentine  exilea  It  was  "now  very  reluc- 
tantly submitting  to  the  presence  of  a  Spanish  garrison, 
and,  bei^  stimulated  ^  promises  of  prom^  and  effica- 
ciona  aasistaiioe  from  France,  rose  in  rd>eUion  and  ex- 
pelled the  Spaniaxda  in  1552.  Cosimo  instantly  adxed 
the  opportunity,  wrote  to  the  emperor  in  terms  that 
appealed  to  his  pride,  asked  leave  to  attadc  Siaoa,  and 
begged  for  troops  to  ensure  the  success  of  his  enterxoiae. 
As  no  immediate  answer  arrived,  he  feigned  to  negin 
negotiations  with  Henry  II.  of  France,  and,  by  thus 
arouring  the  imperial  jealousy,  obtuned  a  contingent  of 
German  and  Spanish  infantiy.  Then  came  a  long  and 
bloody  war.  Siena  was  besieged  for  fifteen  month^  and 
ita  inhabitants,  aided  by  the  valor  of  Piero  Strozzij  who 
fought  under  the  French  flag,  made  a  most,  heroic  re- 
sistance, even  women  and  chiQren  helping  on  the  walla 
Bat  fbrtumtwas  against  diem.  I^ero  Strozri  auatained 
aereral  defrata,  and  finally  the  Sienese,  having  exhaust- 
ed their  ammunition  and  being  dedmated  by  f^ine 
and  the  sword,  were  obliged  to  capitulate  on  faoncmiUe 
terms  that  were  diamcl^y  violated.  By  the  varied 
disaatcn  of  the  8i<»^  and  the  numbw  of  ntgitivee  the 
population  was  reduced  from  forty  to  eight  thousand 
mhabitanta.  The  rcpublirana,  still  eager  to  refflst,.wiUi- 
drew  to  Montalcino.  Cosimo  now  ruled  the  dtj  and 
territory  of  Siena  in  the  name  of  Charies  V..  who  al- 
ways refused  him  ita  absolute  possessioa  After  the 
emperor's  abdication,  and  the  succession  of  Philip  IL 
to  the  Spanish  throne,  Coomo  at  last  obtained  Siena 
and  Pontoferra  bv  {pving  up  his  daim  to  a  aom  of 
200,000  ducats  that  be  waa  to  have  reoaved  fimu 
Charles  Y.  In  1559  he  also  cantored  Hontaldno,  and 
thus  formed  the  nand-dndiy  ot  tINiscany,  but  he  oon- 
dnuod  to  govern  the  new  state — i  a.  I^ooa  tad  its  tft- 
ritories— eeparately  from  the  old.  Bis  rvfe  waa  mtdli- 
gent,  skil&i,  and  despotic ;  but  his  enormous  expenses 
drove  him  to  raise  large  sums  money  by  epedal  con- 
trivances unsuited  to  the  countiy  and  the  people. 
Hence,  notwithstanding  the  genius  of  ita  founder,  the 
grand-duchy  held  from  the  first  Uie  elements  of  ita 
niture  decay.  Cosimo  preferred  to  confer  office  upon 
men  of  humble  origin  in  order  to  have  pliaUe  tools,  but 
he  also  liked  to  be  somranded  by  a  oonrtier  arirtocnu^ 
on  the  Spamsh  and  FVench  piUtera  Aa  no  Tuscan 
aiistoontqr  $asy  longer  existed,  he  created  new  nofale^ 
and  tempted  foreign  ones  to  dome  hy  the  ooneeaBonof 
various  feudal  pnrileges;  and,  in  order  to  turn  this 
artifirial  aristocracy  to  some  account,  he  founded  (he 
knightly  order  of  Sl  Stephen,  chai^^  with  the  de- 
fence of  the  ooaat  against  jtiratea,  whjcb  in  course  of 
time  won  much  honor  by  ita  prowesB.  He  also  est^ 
lished  a  small  standing  army  for  the  protection  of  his 
frontiers ;  hut,  as  we  have  seon,  he  ^generally  emph^vd 
German  and  Spanish  troops  for  his  wars,  and  alw^ 
had  a  foreign  bodyguard    At  the  eonunenoement 
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Idi  nigB  he  <qmoaed  the  popoe  in  order  to  nwmtain  the 
independam  of  his  own  state;  bat  Ister,  to  obtain  help, 
he  tmoUed  to  them  in  vaany  ways,  even  to  the  extent 
of  giving  np  to  the  Ingtuntioa  his  own  confidant,  Piero 
CanMseochi,  who,  being  aoonaed  of  hereby,  was  be- 
headed and  bnrned  in  1567.  In  reward  for  these  acts 
of  Bobmiamon,  the  popea  showed  him  friendahip,  and 
nut  of  Vixa  y.  granted  him  the  title  of  grand-duke, 
^uit       oonforing  the  patent  and  orown  npcm  him 

in  Borne,  aHhoogh  the  onpera-  had  ahn^ 
irithheld  his  oraseni.  Flnalfy,  however,  the  latter  oon- 
firmed  the  titfe  to  Oonmo's  gaoeoasOT.  Hie  measure 
most  iqioxioas  to  l^noaay  was  the  fiscal  iTStem  of  taxes, 
of  whioh  die  sole  aim  was  to  exu»t  the  naalsst  posai- 
Ue  amount  of  money.  The  oonseqnent  damagft  to  in* 
dnstiT,  oommeroe,  and  agriooltnre  was  immense,  and, 
added  to  the  derastatioDS  oaosed  W  the  Sienese  war, 
led  to  thor  ntter  min.  Otherwise  Coomb  did  not  n^- 
lect  nsefbl  measures  for  the  interior  prosperity  of  his 
state.  He  was  no  Hseoenas,  but  nerecthelees  restored 
the  I^san  nnivenitT.  ralarged  that  of  Siena,  had  the 
AobBo  reoords  chawnedj  and  also  enonted  pnblto  works 
Gke  the  Santa  T^imtik  bri&e.  Boring  the  great  inun- 
dations of  1557  he  tamed  his  whtde  enei^  to  the  rehef 
of  the  safferers. 

In  IS39  he  had  esponsed  B3eon(»a  of  Tdedo,  danj^- 
ter  of  the  vioeroy  oi  Naples,  hy  lAum  he  had  sevoal 
children.  Two  died  in  15A2,  and  their  mother  soon 
followed  them  to  the  ^ravc  It  was  said  that  one  of 
these  boys.  Don  Garma,  had  morderad  the  other,  and 
then  been  killed  hy  the  enraged  &ther.  Indeed  Oon- 
roo  was  further  aoonsed  of  having  pat  his  own  wife  to 
death;  bat  neither  romor  had  any  foundation.  He 
now  showed  ngns  of  illness  and  fiulure  of  strength.  He 
was  not  dd,  but  wcfm  by  the  cares  of  state  and  self- 
indnlgeDoe.  Aeeordin^  in  1564  he  zeaigned  the  sov- 
emmoit  to  his  ddest  son,  who  was  to  set  as  his  nea< 
tenant,  obee  he  wished  to  remain  ths  TOtnal  head  of 
the  state  and  have  power  to  resame  the  soeptre  on  any 
emeripenOT.  In  1570,  b^  die  advice  of  Hns  V.,  he 
married  Camilla  Martelh,  a  yonng  ladf  of  whom  he 
bad  been  long  enamored.  In  1574  be  died,  at  the  age 
of  fifty-fonr  years  and  tea  months,  after  a  reign  of 
<htr^-seven  year&  leaving  three  sons  and  one  daughter 
besidea  natural  enildren.  Hieae  sons  were  Fkanoesoo, 
sis  Buooeesor,  who  was  ahea^  at  the  head  of  the  gov- 
«mmeat,  Oaidinal  Ferdinuid,  and  Hero. 
tjmiuimmujl  I^anooooL,  boi3iinl541,be«ntogoTem 
(7^^^   as  lus  fiither's  fientewuit  in  15i64^  awl  was 

married  in  1 565  to  the  aroh-dnohessGiovanna 
of  Austriik  On  be^nniog  to  rei^  on  his  own  account 
in  1574,  he  speedily  maniiested  his  real  character.  His 
trailing  in  the  hands  of  a  Spanish  mother  had  made 
him  snqmioitt,  false  and  de^Mtic.  Holding  eveiy  one 
aloof,  he  carried  on  the  government  with  the  aaristance 
of  a  few  devoted  miniBters.  He  compelled  hia  step- 
mother to  retire  to  a  convent,  and  kept  lus  tnrothets  at 
a  distance  from  Elorence.  He  loved  the  privil^ies  of 
power  without  its  burdens.  Cosimo  had  known  how 
■to  nudntain  his  indep«idence,  but  Franceeoo  cast 
himsdf  Kke  a  vassal  at  Austria's  fbet  He  reaind  his 
Tswaid  br  obtazDing  from  Bfaximilian  IL  the  title  of 
'gn»d-daK6|  for  which  Commo  had  never  been  able  to 
nin  the  imperial  sMtotjon^but  he  forfeited  all  indapend* 
•moe.  Towards  PhQip  U.  he  showed  even  greater 
sulMnisrivenesB,  mpplymg  him  with  laree  snmsofmoney 
wmog  from  his  over-taxed  people.  He  hdd  entirely 
alooffrom  Stance,  in  order  not  to  awake  the  saspidons 
of  his  protectors.  In  short,  under  his  rule  the  histoiy 
•of  Tnsosny  was  reduced  to  a  mere  record  of  local  and 
municipal  events.  To  increase  his  funds,  he  traded  on 
hia  own  aooount,  dius  creating  a  monopoly  that  was 
ruinous  to  Uie  oountry  at  lar^  and  led  to  an  enormous 
nnmber  of  fiuhuee.  He  raised  the  tax  upon  own  to 
so  hi|[h  a  rate  that  few  emtinaed  to  find  any  iBofit  in 
growing  it,  and  thus  the  Maremme,  already  partly 
devastated  during  the  war  with  Siena,  were  converted 
hrto  a  desert  Bven  Indnsfciy  decUned  nndnr  *>if  v*- 
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tern  of  government ;  and,  altfacnigh  Frimcesoo  founded 
porcelain  mannfimtoiies  and  pieba-dnra  woriu,  they 
did  not  rise  to  any  prosperity  until  after  his  death. 
His  love  of  sinenoe  and  letters  was  the  <mly  Medioean 
virtue  that  he  possessed.  He  had  an  absolute  paarion 
for  diemistiy,  and  passed  muoh  of  his  time  in  his  lab- 
oratory. Sometimea  indeed  he  gave  audience  to  his 
secaetaties  of  state  standing  before  a  ftimace,  bdlows 
in  band.  He  todc  some  nseftil  messares  to  pronoto 
the  rise  of  a  new  inty  at  Lwhom,  which  at  that  time 
had  Ottfy  «  natural  and  iU-alwltered  hurbor.  The  im- 
provement of  Leghorn  had  been  fint  pcct^Boted  by 
Goeimo  L ,  and  was  carried  on  by  all  the  sooeeeding 
Hedun.  Francesco  was  a  slave  to  his  paaimia,  and 
was  led  by  thran  to  scandalous  exseam  and  deeds  of 
bloodshed.  His  example  and  ueglect  of  the  a&irs  of 
the  state  soon  caused  a  vast  increase  of  crime  even 
among  the  people,  and,  during  the  first  eightem  montha 
of  his  rdgn,  there  occurred  no  less  than  one  hundred 
and  sixty-eight  murders. 

In  defiuut  of  public  events,  the  histtnians  of  thb 
period  enlarge  upon  private  huidentfc  gonmlly  of  a 
scandaloos  (nr  sanguinary  Idnd.  In  1575  C>ra»o  roooi, 
wishing  to  avenge  nis  fauier,  whom  Cosimo  had  hanged, 
determined  to  get  up  a  conspiracy,  but,  soon  reoo^ 
mdng  how  finn^  the  Medioean  rule  had  taken,  root  in 
dieoonntaT,deBieted  from  the  attoupL  But  the  grand- 
duke,  on  hearing  of  the  already  aWdoned  plot,  im- 
mediately caused  Pucd  to  be  hanged  from  the  same 
window  of  the  Palasso  Veochio,  and  even  from  the 
same  iron  stanchion^  from  which  his  father  before 
him  had  hung.  His  compMiions,  who  had  fied  to 
Prance  and  England,  were  puisaed  and  murdered  by 
the  ducal  emissaries.  Thur  poesesrions  were  con- 
fiscated, and  the  "Fdverina"  law  applied  so  that  the 
oonspiratm'  hdrs  woe  reduced  to  penary,  and  the 
grand-dnke  nuned  more  than  300,000  ducats. 

Next  vear  Isabella  dei  Medid,  Franoeeoo's  sister,  waa 
Btnuglea  in  her  nuptial  bed  by  her  husband,  PwcAo 
GHordano  Oirim,  wlunn  she  had  betrned.  Hero  dei 
Medici,  Fitanoesco's  tnother,  murdered  his  wife  Eleo- 
nora  of  Toledo  th>m  the  same  motiva  Still  louder 
soandal  was  caused  by  Uie  duke's  own  conduct  He 
was  already  a  marria]  man,  when,  paaeing  one  di^ 
through  the  Piazza  of  St  Haric  in  Florence  he  saw 
an  exceedingly  beautiful  woman  at  the  window  of  a 
meui  dwdhttg,  and  at  once  conceived  a  passion  ftw 
her.  She  was  the  fomona  Bianoa  Cappello,  a  Venettn 
of  DoUe  birth,  iriio  had  ekqwd  whh  a  young  Floreii> 
tine  named  Fletatt  Buonaventuri,  to  whom  she  was 
married  at  the  time  that  she  attracted  the  duke's  gaie. 
He  made  her  acquaintance,  and,  in  order  to  see  her 
frequent^,  nominated  her  nuabuid  to  a  post  at  oonxt 
Upon  this  Buimaventuri  behaved  with  ao  much  inso- 
lence, even  to  the  nobility,  that  one  evening  he  vraa 
found  murdered  in  the  street  Thus  the  grand-duke, 
who  was  thought  to  have  sanctioned  the  crime,  was 
able  to  indulge  nis  pasnon  onoheoked.  On  the  death 
of  the  grand-duofaesB  in  1578  he  was  privately  united 
to  Bianca,  and  afterwards  married  her  publicly.  But 
she  had  no  children,  and  this  served  to  poison  her  hap- 
piness, ainoe  the  ne:^  in  sooeemm  waa  her  Utter 
enemy,  the  eazdSnal  Fodinand.  The  latter  came  to 
FloreDoe  in  1687,  and  was  ostentatioudy  wekwmed  by 
Bianca,  who  was  most  anxions  to  A*>fimpMy  him.  Cm 
October  18th  of  the  same  year,  the  nand-dnke  died  at 
his  villa  of  Po^o  a  Cuano,  of  a  mver  caught  on  a 
shooting  ezcnnion  in  the  Maremme,  and  the  next  day 
Bianca  also  expired,  having  ruined  her  health  by  drugs 
taken  to  core  her  sterility.  But  romor  asserted  that 
she  had  prepared  a  poisoned  tart  for  the  cardinal,  and 
that,  when  he  suspicioualy  insiBted  on  the  grand-duke 
tasting  it  first,  Bianca  desperately  swalloweaa  dioe  and 
ft^owed  her  husband  to  uw  tomh. 

Booh  waa  the  lifo  of  FVanoesoo  da  Hedid,  and  all 
that  can  be  said  in  lus  pruse  is  that  he  gave  fibersl 
encouragement  to  a  few  artist&  induding  CKovanai 
Bologna,  who  tr^tAtf*  for  him  ue  group  of  the  Bape 
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of  the  Sainnefl.   H«  was  the  fotinder  of  the  VBn 
of  the  Medici  theatn,  and  Uie  villa  of  Pnto- 
t:  wd  during  hii  rrign  the  Ddb  Grawu  aaMlemy 
vaekilitDted. 

Fer^naiid  L  me  thirty-^^t  yeusof  age 
J^"**"'''^  when,  in  1587,  he  soooeedea  hia  brother  on 
the  throne.  A  eaidinal  from  the  age  of 
fourteen,  he  had  never  taken  holy  orders. '  He  showed 
mnoh  taot  and  ezperienoe  in  the  management  of  eocle- 
■iattieal  a&irs.  He  was  the  founder  of  the  Villa  Med- 
ici at  Rome,  and  the  purchaser  of  many  pricelees 
works  of  art,  such  as  the  Niobe  group  and  many  oth^ 
■tatuee  afterwards  transported  py  him  to  Flwenoe. 
After  his  aoooBnon  he  retained  the  cardinal's  purple 
nnm  (he  time  of  his  marriuie.  He  was  in  all  reqwota 
hii  brothop's  opposte.  A&ble  in  his  mannere  and 
genenHU  with  his  purse,  he  chose  a  orest  ^ical  of  the 
proposed  mildnees  of  his  rule, — a  swarm  of  bees  with 
the  motto  Mqfotate  tantum.  He  instantly  pardoned 
all  who  had  opposed  him,  and  left;  his  kimnen  at  lib- 
erty to  choose  their  own  plaoe  of  reudence.  Occa- 
sionaUy,  for  jmlitioal  reasons,  he  oommitted  acts  un- 
worthy of  his  ehantcter;  but  he  re-established  the 
administration  of  justice,  and  sedulously  attended  to 
the  business  of  the  state  and  the  welfare  of  fats  sub- 
jects. Aooordingly  Tuscany  revived  under  his  rule  and 
regaicM  the  independence  and  political  dignity  that 
his  brother  had  sacrificed  to  love  of  ease  and  personal 
indokence.  He  favored  commeioe,  and  effectually  en- 
aureoUie  prosperity  of  Lwhora,  by  an  edict  enjoining 
(oleratum  towuds  Jews  and  heretics,  which  led  to  (he 
settiement  of  many  foreigners  in  that  city.  He  also 
immoved  the  haroor  and  &ciltt^ed  communication 
with  Kaa  by  means  of  the  Naviglio,  a  canal  into  which 
a  porticm  of  the  water  of  the  Amo  was  tamed.  He 
neveithelesB  retuned  the  reprehennble  custom  of  tnd- 
iiu  on  his  own  account,  keeping  banks  in  many  cities 
01  Europe.  He  suooesBQiU^  accomplished  the  druning 
of  the  Val  di  Chiana,  cnilti'nted  the  plains  of  Pisa, 
Fnceodiio,  and  Val  di  Nievoie,  and  ezecnted  other 
wo^  of  puUb  utilitv  at  Siena  and  Vim.  But  his  best 
vuaAmimn  devoted  (o  (he  forogn  polkijrl^ which  he 
sought  to  emandpate  himself  from  soltlecSon  to  Spain. 
On  the  assaasinatim  (1589)  of  Henry  IIL  of  France, 
Ferdinand  supported  the  elaimsof  the  king  of  Navarre, 
undeterred  by  the  oppontion  of  Spain  ana  the  Catholic 
League,  who  were  dismayed  by  the  prospect  of  a 
Hugumotsucceedi^  to  the  throne  of  fnnce.  He  lent 
mon^  to  Henry  IV.,  and  strongly  urged  his  amver- 
rion  to  Catholicism ;  he  helped  to  peimtde  the  pope 
to  accept  Henry's  abjuration,  and  pursued  this  policy 
with  marvellous  persistence  until  his  efforts  were 
crowned  with  success.  Subsequently,  however,  Henry 
IV.  showed  faint  gratitude  for  the  benefits  conferred 
upon  him,  and  pud  no  attention  to  the  expostulations 
or  tiie  grand-duke,  who  then  began  to  slacken  his 
relaUons  with  France,  and  showed  that  he  could  guard 
his  independence  by  other  alliances.  He  gave  liberal 
assistanoe  to  Philip  IIL  for  the  campaign  of  the  latter 
in  Atgiena,  and  to  the  emperor  fur  the  war  with  the 
Turks.  Hence  he  was  oomjyellcd  to  burden  his  subjects 
with  enormous  taxes,  forgetting  that  while  guaranteeing 
(he  indeDendence  of  Tuscany  by  bis  loans  to  foreign 
powers  ne  was  increasingly  sapping  the  strength  of 
niturc  generations.  He  at  last  succeeded  in  obtaining 
the  formal  investiture  of  Siena,  which  Spain  luui 
always  considered  a  fief  of  her  own. 

During  this  grand-duke's  reign  the  Toscan  navy  was 
notably  increased,  and  did  itself  much  honor  on  the 
Mediterranean.  The  war-galleys  of  the  knights  of  St. 
Stephen  were  despatched  to  the  coast  of  Barbary  to  ai^ 
tack  lUina,  the  head<)uarters  of  the  coreairs,  and  they 
captured  the  town  with  much  dash  and  bravery.  And 
in  the  following  year  the  same  galleys  achieved 

their  most  brilliant  victory  in  the  archipelago  over  the 
stronger  fleet  of  the  Turloi,  by  taking  nme  of  their  Tea- 
sels, seven  hundred  prisoners,  and  a  store  of  Jewels 
the  value  of  2,000,000  ducata. 


Ferdinand  L  died  in  1609,  leaving  four  nirfM«iiL 
sons,  of  -whom  the  eldest,  Coomo  IL,  sdo- 
oeeded  to  the  Chnme  at  the  age  of  T*WK4<f!n.  fie  ws« 
at  first  asristed  in  the  government  by  h^  modur  and  » 

cooncil  of  regency.  He  had  a  good  disporitum,  and  th» 
fortune  to  reiCTi  during  a  period  when  Europe  was  at 
peace  and  Tuscany  blessed  with  abundant  hamets. 
Of  his  rule  there  is  little  to  relate.  His  t^ief  cam 
was  given  to  the  gsUeys  of  St  Stephen,  and  he  sent 
them  to  asrist  tiie  Druses  against  the  Porteu  On  one 
occasion  he  was  involved  m  a  quarrel  with  fVaaoe, 
Condno  Conrani,  the  Marshal  d'Anore,  being  aasassi- 
nated  in  1617,  Louis  XIII.  claimed  the  right  of  trans- 
ferring the  property  of  the  murdered  man  to  De  Leanest 
Gosimo  oppoeed  the  deinsim,  andiiefiudng  to  reoogniar 
the  confisotion  decreed  by  the  fVench  tribonsb,  de- 
manded that  Condni's  son  shonld  be  allowed  (o  inherit. 
Hence  followed  much  iB-feeling  and  mutual  reprisals 
between  the  two  countries,  finally  brought  to  an  end 
the  intervention  of  the  duke  of  Lorraine. 

like  his  predecessors,  Coeimo  IL  studied  to  promote- 
the  i^penty  of  L^horo,  and  he  deserves  honor  for 
abandoning  ul  commerce  on  bis  own  account  But  it 
was  no  praiseworthy  act  to  pass  a  law  depriring  wom<a»- 
of  almost  all  rights  of  inheritance,  ^is  meanft 
many  daughters  of  the  nobility  were  Asnea  into  con- 
vents against  their  wiH  He  gave  scanty  attaitio» 
to  the  general  sffuis  of  the  state.  He  was  fbnd  of 
luxury,  qient  IVeely  on  puUic  frstiTitaes,  and  detestect 
trouble.  Tuscany  was  appaiHitly  (nnqnil  and  proe- 
perous;  but  the  decay  of  which  the  seeds  were  bowi» 
under  Conmo  L  snd  Ferdinand  L  was  rapidly  sfnead- 
ing,  and  became  before  long  patent  to  all  and  heyooA 
all  hope  of  ronedy.  The  best  deed  done  by  CoaimtK 
IL  was  the  protection  accorded  by  him  to  Galileo  Q»- 
lilei,  who  had  removed  to  Padua,  and  there  made  smie- 
of  his  grandest  discoveries.  The  grand-dnke  reoJleA 
him  to  Florence  in  1610,  and  nominated  Um  ooort 
mathematician  and  philosopher.  Codmo  died  in  Feb* 
roaiy,  1621,  after  twelve  yean  of  a  quiet  reign  matkeift 
by  no  neat  event  Feeling  his  end  draw  near,  wh«i  hv 
was  omy  aged  thirty  and  all  his  anis  were  still  in  thor 
childhood,  he  hastened  to  ainnga  hia  family  a&nsk 
His  mother,  Cristina  of  Lorniue,  and  luc  wife,  Mad- 
dalena  of  Austria,  were  nominated  regents  and  guar- 
dians to  his  eldest  son  Ferdinand  IL,  a  ho/  or  ten, 
and  a  council  of  four  appointed,  whose  funotjons  were- 
regulated  by  law.  Accordingly,  afW  Conmo's  death, 
the  young  Ferdinand  was  sent  to  Rome  and  Vioua  to- 
complete  his  education,  uid  the  government  of  T'uscany 
remained  in  the  hands  of  two  J^ous  and  quairelscmie- 
women.  Thus  the  administration  of  justice  and  finance- 
speedily  went  to  ruin.  Out  of  submiasiveness  to  the 
|>[>pe,  Uie  r^nts  did  not  dare  to  maintain  their  l^it- 
imale  right  to  inherit  the  duchy  of  Urlnno,  and  in  1623- 
sanctioned  the  transfer  of  that  right  to  the  bojyaee. 
They  conferred  exaggerated  privities  on  Uie  newTna- 
can  nobility,  which  became  increasmg^  insolent  an^ 
worthless.  They  resumed  the  practice  of  trading  od- 
thcir  own  account,  and,  without  reaping  much  benefit 
thereby,  did  the  utmost  damage  to  private  enterprise. 

In  \C>21  Ferdinand  11.,  tlien  aged  seven-  -^h-^i 
teen,  returned  to  Italy  and  assumed  the  u  ™**^ 
reins  of  government;  but,  being  of  a  very 
gontle  disposition,  he  decided  on  sharing  his  power 
with  the  regents  and  his  brothers,  and  arranged^mat- 
tera  in  such  wise  that  each  was  almost  independent  of 
the  other.  lie  gained  the  love  of  his  subjecta  by  hia- 
great  gmidness;  and,  when  Florence  and  Tuscany  were 
cruelly  ravaged  by  the  plague  in  16.10,  he  showed  adnii- 
rable  courage,  and  carried  out  many  useful  measures. 
But  he  was  totally  incapable  of  energy  as  a  statesman. 
When  the  pope  made  bitter  complaints  because  the 
board  of  health  had  dared  to  subject  certain  monks 
and  priests  to  the  necessary  quarantine,  the  grand- 
duke  insisted  on  his  officers  asking  pardon  on  their 
knees  for  having  done  iheir  duty.  On  the  death  in 
1631  of  the  last  duke  of  Urbino,  the  pope  waa  allowed 
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«»  BUM  tlie  duohy  without  Ae  i£g)MeBt  oppontum  on 
the  part  of  Tnscuiy.  As  a  natural  ooDsequenoe  the 
pretenmons  of  the  Aoman  cnria  beoame  incnamndy 
exorbitant;  eooloBiaBttcs  a8ii]^>ed  the  fiinotuna  of  the 
rtate ;  and  the  andent  laws  of  the  lepntdio,  togc^er 
with  the  legnladons  deemed  hy  Oosmo  L  aa  a  oheek 
npon  omilar  abnaes,  were  allowed  to  become  obacd^ 
Cm  the  extinction  of  the  line  of  the  GKmsagav  at 
MantOB  in  1627,  war  broke  out  between  France  on 
the  cue  nde  and  Spun,  GoTuany,  and  Savoy  on  the 
odier.  The  graDd-dnke^  nnoertwn  of  hia  poliC|r, 
tzimmed  his  huIb  aoorading  to  ermta.  Fortiu^ely 
peaoe  was  re-estabUahed  in  1631.  Mantua  and  Mon- 
nrrata  fdl  to  the  doke  of  Neven,  aa  Prance  had 
alwvn  deored.  Bnt  Europe  was  again  in  anna  for 
the  Thii^  Yean'  War,  and  Italy  was-  not  at  peaoe. 
Urban  VIIL  wished  to  aggrandize  his  nephews,  the 
Barberini,  by  wresting  Castro  and  Bonoiglione  from 
Odoaido  Fanies^  duCe  of  Parma  and  brother-in-law 
to  Ferdinand.  Fameee  detomiiied  to  maintun  his 
rights,  and  marched  his  army  through  Tuscany  into 
the  territOTiea  of  the  pope,  who  was  greatfy  alarmed  by 
the  attack.  Naturally  t^e  grand-duke  was  drawn  into 
the  war  to  defend  his  own  state  and  his  kjnsman.  His 
Dulitarv  operations,  however,  wm  of  the  feeblest  and 
often  the  most  laugh^le  character.  At  last,  hy  means 
of  the  French  intervention,  peace  was  made  in  1644, 
But,  although  the  pope  was  forced  to  yield,  he  reagned 
none  of  his  eodeaastical  pretensions  in  Tuscany.  It 
was  during  Ferdinand's  reign  that  the  septuagenarian 
Galileo  was  obliged  to  appear  before  the  Liqaiation  in 
Borne,  which  treated  him  wiUi  infamous  oruelty.  On 
the  death  of  this  great  and  unfortunate  man,  the 
grand^uke  wished  to  erect  a  monument  to  him,  but 
was  withneld  by  fear  of  the  opposition  of  the  clergy. 
Hie  dynasty  as  well  as  the  country  now  seemed  on  the 
lianuk  of  deoay.  Two  of  the^Knmd-duke'B  hrothem  had 
already  died  childless,  and  Ippolito,  tJie  mAt  survivor, 
was  n  cai<£naL  Accordingly  the  only  remaining  heir 
was  Oo^mo  UL,  married  to  a  wife  who  held  him  in 
detestation,  and  did  her  beet  to  have  her  marriage 
animlled  or  at  least  obtun  a  separation. 

LQce  nearly  all  his  predecessors,  Ferdinand  U.  gave 
liberal  patoonage  to  science  and  letters,  greatly  aided 
(herein  1^  his  brother  Leopold^  who  had  been  tnuned 
by  Galileo  Galilei,  and  who  joined  with  men  of  learn- 
ing in  founding  the  celebrated  academy  Dd  Cimmto, 
of  which  he  was  named  prendent  This  academy 
took  for  its  motto  the  words  Provando  e  riprooandot 
woA  folldwed  the  experimental  method  of  Galileo. 
Fmned  in  1657,  it  was  dissolved  in  1667  in  oonsequenoe 
of  the  Jealoumes  and  dissenuons  of  it»  membon,  but 
during  Its  brief  existence  won  renown  by  the  nomber 
and  impOTtanoe  of  its  works. 

fviflTnr>m      Cosimo  III.  succeeded  his  father  in  1670. 

He  waaweak,  vain,  bitted,  and  hypocritical. 
In  1641  he  had  espoused  Louise  d'Orldan^  niece  of 
Louis  XIV.,  who,  being  enamored  of  Duke  Charles  of 
Lorraine,  was  verv  reluctant  to  come  to  Italy,  and  speol- 
ih  detested  both  her  husband  and  his  eountiy,  of  which 
sue  refused  to  learn  the  lanxuafc.  She  had  two  sons 
and  one  daughter,  but  after  the  birdi  of  her  third  child, 
Giovan  Gastone,  her  hatred  for  her  hudnnd  increased 
almost  to  madness.  She  first  withdrew  to  Foggio  a 
Caiano,  and  then,  being  unable  to  get  h^  marriage 
annulled,  returned  to  Fraoice,  where,  although  supposed 
to  live  in  conventual  seclusion,  she  passed  the  greater 
i«rt  of  her  time  as  a  welcome  viutor  at  court.  Even 
her  testamentary  dispositions  attested  the  violence  of 
her  (liblike  to  her  husband. 

Cosimo's  hypocritical  zeal  for  religion  compelled  his 
subjects  to  multiply  services  and  processions,  that 
greatly  infringed  upon  their  working  hours.  He  wasted 
enormous  sums  in  pensioning  converts — oven  those 
&om  other  countries— and  in  giving  rich  endowments 
to  sanctuaries.  Meanwhile  funds  often  &i]ed  for  the 
payment  of  Government  clerks  and  sokUeni.  His  court 
WM  composed  of  bigots  and  parasites ;  be  ransacked 


the  mold  tat  dainties  for  his  table,  adorned  ^om  palaee 
with  eostly  foreign  hangings,  had  Kffogn  servante,  and 
filled  his  gardens  with  exotic  planta  He  jpnichased 
from  the  emperor  the  title  of  ''Highness  "  m  order  to 
be  the  equal  of  the  duke  of  Savoy.  He  remuned  neu- 
tral during  the  Franco-Spodsh  war,  and  submitted  to 
every  huimUation  and  reguimtion  exacted  by  the  em- 
peror. He  had  vague  notions  of  i»DmotuigagiionteDre| 
but  aeotnndiahed  no  results.  At  one  time  ne  oansea 
eight  hondred  fiuuliee  to  be  Inonght  over  fiom  the 
Morea  for  the  cultivation  of  the  Haremme,  where  all 
of  them  died  of  fever.  But  when,  after  Uieievocatum  of 
the  edu!t  of  Nantes,  French  Huguenots  offered  to  api^ 
their  labor  and  capital  to  the  same  purpose,  t^e  nand- 
duke's  rdigions  scruples  refused  them  refuge.  So  ruin 
fell  npon  Tuscany,  Crime  and  misery  increased,  and 
the  poor,  who  only  asked  for  work,  were  given  alms 
and  sent  oftener  to  church.  Thu  period  witnessed  the 
rise  of  many  charitable  institutions  of  a  religiotis  cha- 
racter undo*  the  patronage  of  the  grand-duke,  aa  for  in- 
stanoe  the  congregation  of  San  Giovanni  Battista.  But 
these  could  not  remedy  the  general  deoay. 

Coomo's  dominant  anxiety  regarded  the  snooosBiMi 
to  the  throne.  His  eldest  son  Ferdinand  died  dtildlea 
in  1713.  The  pleasure-loving  Giovan  Gsatwe  was 
married  to  Anru  Maria  of  Saxe-Lauenbuit;,  widow  of  a 
German  prince,  a  wealthy  coarse  woman  wholly  im- 
mersed in  domestic  ocoup^aons,  and  who  seemed  little 
likely  to  give  birth  to  any  children.  After  living  with 
her  for  some  time  in  a  Bohemian  village,  Giovan  Gas* 
tone  vielded  to  his  dislike  to  his  wife  and  hat  country, 
withdrew  to  France,  and  ruined  his  health  by  his  ex- 
cesses. After  a  brief  return  to  Bohemia  he  fimdly  sep- 
arated from  his  wife,  by  whom  he  had  no  family.  Thus 
the  dynasty  was  doomed  to  extinction.  Cosimo  had  a 
passing;  idea  of  reconstituting  the  florentine  republic} 
but,  this  design  being  diseonntaiianoed  by  the  Snropeaa 
powers,  he  detramined  to  tnnsfer  the  snooeaBBon.  after 
the  death  of  CKovan  Gastone,  to  his  sister  Anna  Maria 
Lomsa,  who  in  fact  survived  him.  For  this  purpose  he 
proposed  to  annul  the  patent  of  Charies  V.,  but  the 
powers  objected  to  Uus  arrangement  also,  and  by  the 
treaty  of  1718  the  quadruple  alliance  of  Gennany. 
France,  England,  and  Hollaira  decided  Uiat  Parma  and> 
Tuscany  should  descend  to  the  Spanish  Infante  D(»h 
Carlos.  The  grand-duke  made  energetio  bnt  frnitk* 
protests. 

Cowmo  in.  had  passed  his  eighties  year   

at  the  time  of  his  deoease  in  October,  1723,  ^S^^ 
and  was  succeeded  by  his  am  Giovan  Gas- 
tone, then  aged  fifiy-three.  Ilw  new  sovereign  was  in 
bad  health,  worn  out  by  dianpation,  and  had  neither 
ambition  nor  aptitude  for  rule.  His  throne  was  already 
at  the  disposal  of  foreign  powers,  and  his  only  thought 
on  asoendmg  it  was  to  re^n  strength  enough  to  pasn 
the  remainder  of  his  days  m  enjoyment.  He  dismissed 
the  spies,  parasit^  and  bigots  that  had  formed  hia 
father's  court,  abolished  the  pennons  given  to  converts, 
suppressed  several  taxes,  and  prohibited  the  organized 
espionage  established  in  the  family  circle.  He  wished 
to  live  and  let  live,  and  liked  the  people  to  be  amused. 
Everything  in  &ct  bore  a  freer  and  gayer  aspect  under 
hia  nign,  and  the  Tuscans  seemed  to  feel  renewed  at^ 
tachment  fer  the  dynastv  as  the  moment  of  its  extinc- 
tion drew  near.  But  the  grand-duke  was  too  feeble 
and  inctmable  to  accompUsh  any  real  improvement 
Surrounded  by  gay  and  dissipated  young  men,  he  en- 
trusted all  the  carea  of  govemment  to  a  certain  Giuliano 
Dami,  who  drove  a  profitable  trade  by  the  sale  of  office 
and  privileges.  In  this  way  all  things  were  in  the  hands 
of  corrupt  individuals ;  while  the  giand-duke,  compelled 
to  pass  the  greater  part  of  his  time  in  bed,  vainly  sought 
diversion  in  the  company  of  bufibons,  and  was  only  tor- 
mented by  perceiving  that  all  the  world  disposed  of  his 
throne  without  even  asking  his  advice.  And  when, 
after  prolonged  oppdsUaon,  he  had  reaiaied  himself  to 
accept  Don  Carlos  as  his  snccessor,  the  latter  led  a 
Spanisl)  army  to  the  conquest  of  Naides,  an  event 


Digitized  by 


Google 


804 


UKDIOINS. 


ftftwwards  lesding  to  the  peace  of  I736^y  whidi  the 
Tnacaa  saeceBrion  was  tarmnsferred  to  BVanoeeco  IL, 
duke  of  Lorraiiie,  ud  fatuiband  of  Maria  Theresa. 
GKovan  Ghurtone  was  GsaSiy  obliged  to  nibmil.  even  to 
thia.  Spun  withdrew  her  ^arrisona  from  Toaoany,  and 
Austarian  Bolters  took  their  place  and  jnrore  feuty  to 
the  grand-dnke  on  the  5Ui  of  Febniaiy,  17ST.  He  ex- 
mraa  on  the  9th  of  July  of  the  same  year.  Sooh  waa 
Uu  flnd  of  the  younger  branch  of  the '  Medid,  whioh 
had  finmd  IVuour  a  proaperons  oountiy,  where  ait, 
lattan,  oommene,  mdnatiy,  and  agrionltan  flomiahed, 


and  left  her  poor  and  decuad  in  all  mya,  dnunad  far 
taxation,  andoppreaaed  by  lam  contxuy  to  ereiy  pm- 
dple  of  aound  eomomy,  downtroddtt  by  ^«  «g]ri 
and  burdened  by  a  weak  and  vioioiia  ariatoom^r. 

GappoiU,  iStorto  dfllte  AmmUUm  di  ^  jnNM^  FlOT^^ 
BwoM,  Hf$  ^LermM*  dm  MMei,  and  L^f»  of  Ltt  X. ;  Alfred 
TOO  BeMunont,  Larmm  dei  MadieL  U  Mofttilleo,  Leipdo,  1874: 
Qalllini,  aCoHa  <M  OrmndmcaU  ii  TMoma  totU  U  gtmntt  M 
CbM  JEi»e<,STOla.,n0rane^l7B7;  A.  Yaa  Baawnont,  <to> 
«eMdUi  IbMMMf  M«  d.  4.  Jbrmt  Mitete,  S  TCla« 
OoiJia,iffra.  (r.Tj 
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MEDICINE. 

PAST  L-SyNOPnCAL  VIEW  OP  MEDICINE. 


MEDICINE,  die  antnect-mattflr  of  one  of  the  teamed 
pro&aaioDB,  indnoea,  aa  it  now  atands,  a  nide  range 
of  aoientific  knowledge  and  i>raetical  skill  Thehiatoiy 
of  ita  growth  frnn  amall  beginninga  in  Greeoe  ia  tncea 
in  the  aeoond  aection  of  the  present  article;  itremaina 
here  to  fpve  a  ^ynoptioal  view  of  medicine,  indading 
ita  acieptific  or  philoaophioal  podtionj  ita  sabdiTifflona 
or  ramificationB  as  an  art  and  diaciphne,  and  ita  rela- 
tiona  to  Uie  bod^  politic. 

Se^ntpU  Potmon  of  Medieme,  —The  Bcienoe  of  med- 
icine is  the  thecoy  of  disease  and  of  remedies.  While 
die  notion  of  disBaae  ia  neoessarily  or  inevitably  corre- 
lated widi  the  notion  of  health,  there  ia  no  neoeasaiy 
and  mvariaUe  rdation,  bat,  on  the  other  hand,  a  merely 
eoDTentimal  aaaodaticm,  between  a  diaeaae  and  a  rem- 
edy. That  part  of  the  sdenoe  of  medidne  which  oor- 
lea^nidB  to  uie  theory  of  remedies  is  not  therefore  in  a 
soBitiMt  adentifically  mferior  to  the  theory  of  diaoaaoa; 
ibr  eadi  aitide  of  the  matma  medioa— Apart  fiom  a 


ftv  inert  ■abatancea  baa  »  eoKtafn  offiMt  on  tto  - 
iam  in  heallli  and  m  diaeaae,  wfaidi  ia  MOMtainaUewitt 
adoitifie  jveddon.  Tboae  propertiea  and  aetfana  of 
dmga  are  tte  fdt^eot  of  phansMology  and  tonooloo: 
the  cinnmataaoea  nnder  wfaidi  the  aaraal  artklea  of 
the  mafisria  medioa  beotHoe  remedial  are  the  anhfeet 
of  therapentacB,  and  therapeotka  ia  d^wndnt  tax  ita 
edentifie  pontum  npon  the  ocHnpleteneaa  of  the  theoay 
ef  diseases,  or  pathology^ 

Disease  is  the  oorrelatiTe  of  health,  and  the  word  ia 
not  capable  of  a  more  penebating  dofinition.  ¥nm 
Uie  tame  of  Galen,  bowero',  it  haa  beoi  naoal  to  qwak 
of  the  lift  of  die  body  other  aa  prooae&ig  in  aaemaaoo 
irith  nature  (xari  f6mv,  ascMubm  naianm)  or  ■■  o>ffiac^ 
stepping  the  bounds  of  nature  ("'opA  fbotw,pneUr  nat- 
uram).  Taking  (Usease  to  be  a  deflezHm  mm  the  fiw 
of  he^Ii,  Am  wnA  raquinto  of  medidne  ia  aa  eAeuBV* 
and  intimate  aoquaintaooe  witli  the  norm  of  the  bodly. 
The  nmnal  oondition  of  the  hodj  ia  capable  <^  beiag 
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ij^itfffiniiKiil  without  ambiguityj  it  is  the  sbaenoe  from 
dPfh  fltnutorai  and  fomtifHtt  of  ereir  diseiw  hithetto 
known.   The  stroetan  and  funotioni  of  the  body  ftcm 
the  Bobjeot  of  auUxnny  wid  ^i^mAogf. 

FhyBu^ogy  ii,  itaiouy  spcnkiiig,  the  adence  of  that 
which  is  mri  f^t»,  or  Meetmd*^  natitram,  and  it  a 
osoal  to  say  that  the  thec»7  of  diooase  is  based  upon 
nhyaology.  But,  ahhongh  all  that  was  im)>lied  in  the 
J^poondo  tenn  fbtts  (ntUura)  may  be  daimed  as  the 
nqlect-matter  of  phyiriology,  Yoi,  in  the  ladinaiy  oon- 
nota^m  of  the  temit  ph^cuogj  dividai  the  empire 
-  'irith  anatomy.  To  physiok^  the  fbnotions  of  the 
body  are  usually  aasigned,  and  to  anatomy  its  fonn 
and  structure.  But,  as  a  matter  of  fact,  the  struoturee 
and  functions  of  the  oij^anism  are  not  separable ;  struo- 
fcore  is  correlated  to  function,  whether  acUve,  dormant, 
or  extinguished,  and  in  like  manner  function  is  the  twin 
notion  of  8tnictur&  In  the  ultimate  analyms  neither 
term  means  anything  without  the  other,  and  both  to- 
gether mean  life.  It  is  owing  mostly  to  its  name  that 
phyaoloey  is  Bupposed  to  have  a  preponderant  intereet 
.for  the-uoeoiy  of  disease;  the  won!  anatomy  is  not  well 
adapted  to  cany  its  own  half  of  the  struotore-and- 
ftmotion  dualism.  Both  in  the  historical  derctop* 
Bent  and  in  the  logical  coDnotation,  anatoonr  is  as 
much  aasooiated  with  the  Uving  and  moving  body  as 
phj^olo^  itae^;  but  its  etymology  has  ali^re  been 
against  it,  and  it  has  become  more  and  more  difficult 
to  retain  for  anatomy  aiqrthingbeyond  the  technical- 
ities of  the  disBocting-TDom.  xhe  mibjoct  of  general 
anatomy  has  for  the  moat  part  disappeared  from  mod- 
em  tezt-books,  its  place  bemg  taken  by  histology,  which 
deab  with  the  minnte  staructnrea  of  the  ample  tissnak 

*  4id,  in  a  wider  aooei^ntioo^  with  the  finer  anatcuny  of 
-faU  the  oreans  and  parts  of  the  body.   HistolofQr,  like 

adatom^,  has  had  a  somewhat  technical  or  dcecriptire 
itte  asNgned  to  it;  and  it  is  now  mainly  under  phys- 
Mogy  that  the  processes,  at^irities,  or  hving  mechan- 
imoB  of  the  body  &I1  to  be  oonudered.  The  develop- 
aant  of  the  body  as  a  whole,  and  of  its  several  tissues 
and  orguu,  forms  the  subject  of  embiyology ;  many  of 
the  phvttological  types  of  diseased  processes,  espeaaUr 
the  cellular,  are  disoovcrablo  in  the  eqibryological  period 
For  Uie  period  of  derelonmont,  no  arbitrary  separation 
has  heea  attempted  hitnOTto  betwcoi  structore  and 
funoticHi,  and  eminyology  is,  in  Uieoiy  at  least,  as 
mudi  phyn(dogioal  as  anatranicaL  The  development 
of  function  is  a  legitimate  and  even  desirable  subject 
of  sinent^  stud^,  and  a  more  distincdve  plaw  is  prob- 
ably awuting  it  m  the  future:  but  so  indissoluble  does 
the  union  of  structure  and  ninction  present  itself  in 
the  period  of  genesis  and  growth  that  the  function 
has  hardly  as  yet  come  to  be  ahstiaoted  from  the 
structure,  or  the  stroctuie  from  the  function. 

The  theory  of  disease  rests,  therefore,  upon  phyaol- 
ogy,  with  its  more  or  lees  technical  at^unots.  Pwiology 
is  all  that  physiology  is,  with  the  engrosring  and  tUfficmt 
element  of  perbirbatitm,  deflexion,  or  shortotmiing  add- 
ed. BTvirtoeof  this  element  of  deviation  from  the  line 
of  bealUk,  patlu^o^  is  a  disdtdine  apart,  with  an  abun- 
dant Ktoatare  of  its  own,  and  with  separate  academical 
institntes  and  ehain.  But  pathology  is  also  a  disdpline 
apart  by  virtue  of  oonoepta  proper  to  itself.  A  great 
part  of^the  theory  of  £seaae  deals  with  changes  or 
defects  of  structure  and  perturbationa  or  &ilingB  of 
fhnction,  which  maj  be  intricate  or  difficult  to  analyze, 
botaiestillwellwitninBigbtof  the  line  of  health.  Such 
an  the  common  diseases  of  the  organs  and  systems — 
the  inflammations,  catarrhs,  degenerations,  hypertro- 
phies, and  funcdaonal  derangements  without  lesion  of 
Um  req>iratoi7,  orcnlattny,  nervous,  genito-utinary, 
kMomottffj  and  ootaneoos  systems.   Otmstitational  or 

•  meral  diseases  belong  also  to  the  province  of  pertor- 
Cadons  frtHU  the  phyraologioal  conrBe,r-«noh  diseases  as 
cMmoSj  bkiemia,  diabetes,  gont  jfaeomatism,  soorvy, 
ridcets,  Addison's  disease,  exophthalmic  ^[oitre,  and  the 
f^nOe  state.  Agun,  congenital  defioienaee  or  malform- 
ations, non-canoerous  tumors,  and  the  reprani^of  iign- 


ries  exempH^no  other  laws  than  those  of  devdopnut 
and  growth. 

But  with  those  examples  the  catalogue  of  physiolo^cal 
diseases  is  exhausted.  We  are  lefi  with  a  vast  residue 
of  diseases,  which  have  alwtqn  bt^ked  largely  in  the 
popular  mind,  and  have  carried  the  most  terrible  asso- 
dsnons  with  them.  Such  are  the  pestilences  or  cGs- 
eases  of  peoples:-^e  plague,  sweating  ncknecB,  chol- 
era, y^ow  fever,  typhus  fever,  relapsing  Mver,  tyj^tnd 
fever,  diphtheria,  small-pox,  meaiies,  acadeA  mvct,  in- 
fluenza, dengue.  Such  also  are  the  oanoem,  oonanmp- 
tioDS,  leprosies,  and  other  loathsome  infecbons.  This 
enormous  residue  is  more  than  the  half  of  disease,  and 
the  definition  of  diseaao  or  the  scheme  of  patholt^  is 
brought  to  a  test  in  finding  room  wiUiin  its  sdentifie 
catcg[ories  for  such  maladies  as  those.  The  popular 
imagination  in  all  countries  has  pcisonificd  them ;  med- 
icine in  its  mctaph^lcal  period  has  rcgimied  them  as 
entities  or  things  m  themselves;  and  it  remains  to 
be  seen  in  what  way  or  to  what  extent  medicine  in 
its  sdentifio  period  mil  bring  them  withui  the  oategoiy 
of  perturbations  of  the  physiological  life. 

Li  ooodderiiig,  for  a  mraient.  where  to  place  cancer 
in  the  patholojgual  sdieme,  we  shall  arrive  at  a  point  of 
view  fitinn  whioh  the  relatum  of  the  aente  and  chronic 
infections  (or  conta^ons)  to  diseases  of  the  philo- 
logical order  may  be  contemplated  at  least  proviMon- 
al&.  Taking  cancers,  in  a  generic  sense^  to  mean  tumon 
that  have  acauired  or  are  possessed  of  mali^:iuuK!y,  we 
find  that  such  tumors  have  many  points  m  common 
with  simple  tumors, — that  they  luve  grown  out  of  the 
tissues  01  particular  organs  or  parts  under  particular 
(fun^ional)  dreumstanceB,  and  that  they  may^  in  een- 
atai  terms,  be  traced  bade  to  that  point  at  wnuh  they 
left  the  line  of  health  (see  Patholoot).  Illie  tradng 
back  of  turn  ore  along  the  phyaiolo^cal  track  is  often 
difficult  and  laborious ;  but  there  is  no  tumor  of  the 
body  whose  coigins  are  not  at  leo^  discoverable 
within  the  limits  of  physiobgical  action.  That  which 
makes  any  tumor  a  cancer  is  something  over  and  be- 
yond; it  IS  a  remarkable  acquired  property  of  repro- 
ducing Its  structure  in  manifold  copies,  or  of  infecting 
the  organism  of  which  it  is  itself  a  part  The  tumor 
thus  becomes  a  semi-independent  power  within  the 
body;  it  may  be  sud,  in  a  pditioal  figure,  to  have 
aajtured  autmomjft  or  to  have  beoome  inipa  mm  n 
ta^perio.  A  due  omsideration  of  sndi  a  plunnncnon 
as  die  infoetiveness  or  canoerousness  of  some  tumors 
will  satisfy  one  that  there  are  concepts  in  pathology 
which  carry  the  invcetigator  entirely  beyond  physioloK- 
ical  bounds  or  out  of  sight  of  the  hne  of  health,  which 
bring  him  fac^  to  face  vnth  the  notion  of  a  disease  as 
a  thing  in  itself,  and  which  thus  constitute  a  peculiar 
snl^ect-matter.  There  is  nothing  diat  we  know  anion^ 
biological  phenomena  altogether  analogous  to  the  scmi- 
independenoe  which  an  inte^;ral  part  of  the  body,  or 
oondidon  of  the  bodv,  maniflBBts  towards  the  onnui- 
ism  as  a  whole,  and  that,  too,  strictly  in  reepect  of  its 
aoonued  devious  or  rebellions  halnt  The  fiuniliar 
definition  of  disease,  mariut  «*(  vita  prceter  nofurofn, 
whioh  embodies  the  notion  of  divergence  from  the  line 
of  health,  makes  no  provision  for  an  acciuired  auton- 
omy of  a  morbid  state :  and  that  definition  has  to  be 
supplemented  by  anower,  which  will  recognize  the 
posdbilily  of  a  disease  becoming  a  thing  in  itself 
The  old  definition  of  Van  Helmrat,  morJmt  e$t  m» 
reaU  fu&mrienf  m  eorwrt,  appears  to  satisfy  the  re- 
quirement; but  that  definition,  although  it  grow  out 
of  the  phenomma  of  disease  as  observed  in  fevers,  was 
made  too  general,  and  has  now  associatiras  diat  are  too 
exdusivelv  ontdt^ical  and  m^phyncaL  The  snpple* 
mentaiy  definition  should  be  as  fw  as  possible  in  the 
terms  of  die  inindpal  definition ;  and  we  shall  pro- 
vide best  in  the  pauological  scheme  for  such  a  disease 
as  cancer  if,  in  ad^tition  to  the  formula  fnorbiu  eU  vita 
prater  noAmim,  we  construct  a  secondary  formula, 
vtvwn  in  vtoo. 

Tin  notspn  of  autonomy  anquired  by  a  maMA  state 
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«ue,  wniofa.  had  been  a        patuibataon  of  the  Bona 

«f  tae  body,  capable  of  being  meaaured  by  the  pbytd- 
dogical  standard.  The  aatonomous  stage  and  the  pre- 
autoiomous  stage,  which  may  be  demonstr^^,  in  indi- 
Tidnal  oaaes,  for  oanoers,  ate  a  philosophical  neoeanty 
fiw  all  other  in&otiTe  diseases  that  are  marked  by  mor- 
pholwical  fbatores,  or  by  strootuial  characters  rooted 
in  and  growl»^-  oat  of  the  proper  textures  of  the  bod;^ . 
Thus  the  peculiar  skin  eruption  of  small-pox,  iriiich  u 
omununicaUe  from  person  to  person,  along  irith  a  dis- 
thiodTe  eoorse  of  ferer,  most  haTe  had  {He-aDtomnnoiiB 
aateoedeats  (uA  altogether  lustorioally  vague)  in  oeitun 
«asaal  conditions  of  the  skin  and  associated  constttu- 
UoDsX  disturbanoe,  vhich  had  recurred  and  become  in- 
yetetato,  and  bad  so  attained  to  a  degree  of  individuality 
or  a  point  of  autonomy  at  vhich  thoy  began  to  be  propa- 
gated as  an  organic  unit  Again,  a  second  group  of 
mfeetionSj  exemplified  b^  glanders,  bovine  tubercle, 
and  syphilis,  are  rooted  m  deeper  teztural  proceasea. 
which  must  have  been  at  one  time  (and  may  still  be) 
•et  up  by  the  casual  operation  of  ordinary  causes,  ana 
at  length  became  the  occasion  of  infective  mimicry.  It 
is  not  so  easy  to  picturo  (and  it  is  not  difficult,  with  a 
modem  d(»nuuuit  school,  to  iguOTe)  the  oasoal  moritnd 
oonditions  or  ordinary  pbynologieaJ  perturhationB  out 
of  which  powerfid  infeotuuis  like  cholera^  typhoid  fever, 
or  yellow  fever  ma^  have  arisen ;  but  if  toe  rise  and 
eonsoIidatMm  of  thoir  autonomy  be  a  subtile  or  even  un- 
tnuxttble  history,  yet  them  are  diseases,  such  as  dysen- 
teiT  and  eryupelas,  which  are  apt  to  occur  both  as  cas- 
ual or  spontaneous  conditions  and  as  specdfic  infections 
side  by  side.  (Ophthalmia  is  an  example  of  a  purulent 
wtatrh  wldoh  is  conBtantly  arising  oa  novo  in  ^gypt 
ftom  local  causes  in  a  noo-infoctive  manner,  anoyet 
has  become,  on  at  least  one  memor^le  occarion,  a  pow- 
erful and  iridespread  infoction  for  British  troops  re- 
turning from  that  country  and  for  the  home  ganismu 
for  many  years  auhsequently.  Infective  pneamaua  in 
fli^itie,  and  mam  xarely  in  man,  is  an  analo^us  case, 
fn  siioh  an  episode  we  ofaeerre  the  actiuil  rise  of  the 
dtseoae-autfflion^.  Again,  all  the  mfei^ve  diseases 
have  degrees  ot  Intenrit^,  at  one  extreme  of  which 
there  must  occur  the  vanishing  point  of  their  infective 
property ;  and  thoso  gradations  of  infectivenesa  are  no- 
where  more  noUceable  than  in  the  relation  of  cholera 
to  oholenuc  diarrhoea.  Further,  the  remarkable  group 
of  climatic  fevers  are  not  communicable  from  person  to 
person  (see  Maubia)  ;  in  that  respect,  and  for  the 
reason  mat  the  liability  of  the  patient  is  anything  but 
axhanated  by  one  attack,  they  are  ezamt^es  of  fevers 
frithout  autonomy.  There  is  not  one  of  the  infections 
that  ma^  not  be  profitably  studied  Irom  the  point  of 
view  of  its  autonomy,  and  of  its  mora  or  less  obscure 
.pr&-autonomous  stage.  That  is  a  point  of  view  from 
which  even  the  pcsnlenoes  and  other  specific  diseases 
may  be  regarded  as  ooming  within  tho  physiological 
categories.  The  lar^e  reaidue  of  discaece,  which  are 
mora  than  perturbations  of  the  physiological  life^  may 
still  be  joined  by  natural  descent  to  the  cuss  of  simple 
perturbations,  if  we  can  show  for  them  how  their  auton- 
omy was  aoquiredt  or  what  was  their'oiigin  as  disease- 
epcciea. 

There  is  an  established  place  in  the  histco^  of  medi- 
cine, and  there  oufht  therefore  to  be  room  m  the  def- 
inition of  dbease,  for  epidemic  outbreaks  of  purely  psy- 
chical diseased  states,  such  as  the  dandng  madness 
( TdjizunUh),  and  the  boys'  crusades ;  the  epidemic  dif- 
ibfuon  of  such  morbid  states  is  best  approached  from 
the  point  of  view  of  an  acquired  autonomy  (fixed  idea] 
and  an  infective  mimicry. 

The  phyuological  defimtion  of  disease,  morbvi  est  vita 

Sceler  naturam,  affords  no  place  for  parasitic  diseosea 
owever.  the  supplementaiy  formula  that  has  been  pro- 
posed to  meet  the  case  of  diseases  existing  autonomously 
in  the  body,  nu^rbia  tstvivumin  vwo,  wiQmeet  thecase 
of  pansitic  diaeases  alsa  Accot^ng  to  many  patholo- 
inrta  of  the  present  generation,  the  whole  class  of  p^- 


IfflMW,  ftveia,  aDdBpedSBtBAotioiiBsaMBd^inA  

by  eotain  neoiea  of  minute  paraaitei  imifiBp  tbs 

body;  according  to  one  form  of  that  hypothesM  Iht 
difitinctive  characters  or  cpeeifio  marks  (natpholoaoai 
and  other)  of  those  diaeaaes an  neither  more  BcrlMi 
than  the  appropriate  effeota  wrought  upon  the  textnra 
and  fluids  of  the  body  by  the  leepeotive  speoieB  of  paz»- 
ntes.  In  this  way  the  great  group  of  infiaotivediaeueg, 
which  ue  apt  to  be  the  stombling-block  of  a  nientifie 
definition  and  b^oal  scheme  of  aueaee,  are  ea^jr  die- 
ppsed  of  by  placmg  them  beads  the  otherwise  msig- 
nificant  group  of  panuitio  diseaacn.  Whiter  all  or 
aity  of  uuMe  diaeaaes  are  due  in  a  sense  to  the  invasnn 
of  poramtea.  or  wholly  caused  by  parasites,  are  qnestioiie 
that  naturally  &11  to  be  settled  by  a  carefiil  stfling  of 
a  mass  of  evidence  which  has  already  proved  to  be  pe- 
culiarly rich  in  opportunities  for  mistake.  It  may  be 
expected  that  the  fai^  of  infeotive  paraaitmn  ana  the 
facts  of  acquired  disease-autonomy  will  in  the  end  find 
their  place  in  a  common  theoiy  of  specnfiodiseaiaeg,  which 
might  be  expressed  in  terms  of  th^  phyriolodoal  for- 
mula marbiu  at  vUa  prater  naturam  with  the  rider 
morbus  est  mtntm  m  t>n». 
^  The  theory  of  remedies,  iriiich  finms  the  second  di* 
vinm  of  the  Bcoenoe  of  me<U(9ne,  is  dbiefly  based  open 
pharmacology  or  tonoology.  If  pharmaeology  be  odd- 
sidered  as  not  coextensive  with  toxicology,  it  wiD  be 
taken  to  be  in  great  part  jihannaoographia^  or  the 
tematic  deecxipti(m  of  artadea  of  (he  materia  medica — 
their  source,  preparation,  physidal  propertiesj  and  the 
like.  Toxicolof^  is  in  ita  ^neral  sense  the  mveetijifa- 
tion  of  the  physioloi^cal  action  of  drugs,  a  sdenoe  which 
is  largely  dependent  upon  experimentB  on  the  lower 
animals;  in  a  more  technical  soise  toxicology  relates  to 
the  efiecta  ofpoiaons  and  the  art  of  detecting  them  (see 
Poisons).  The  phyaiolcmcal  action  of  drnga  ia  the 
key  po  thear  therapeutifliu  action.  Therapentics  haa 
been  defined  as  "  the  diaeovoy  of  the  meana  by  which 
a  system  of  foroea  oompeteni  to  diminate  any  given  ner^ 
turbation  may  be  intioduoed  into  the  economy."  The 
adaptation  of  remedtea  to  diseases  is,  however,  gready 
wanting  in  precision,  and  continues  to  be  in  large  part 
empirical  and  traditional  It  may  be  objected  to  the 
above  definition  that  all  diseases  are  not  reducible  to 
the  category  of  "perturbations,"  and  that  there  is  a 
certain  scientific  justification  for  the  doctrine  of  tpe- 
cifica.  Besides  the  articles  ofthe  materia  medica  proper, 
ax^eociea  such  as  electricity,  baths^  aea-voyages,  ana 
changes  of  climate  generally,  enter  mto  the  conai dera- 
tion of  therapeutics,  and  two  of  Uioee  fonu  the  sufctject 
of  special  departments,  vii..  eleotro-thempeutica  and 
hydropathy.  Re^en  and  diet  are  also  important  fac- 
tors in  the  treatment  of  disease ;  according  to  a  oonten- 
tion  of  Hippocrates,  it  was  in  tiio  dietetic  needs  of  man- 
kind that  the  medical  art  had  its  origin. 

Svhdivmons  of  Medtcuie  as  an  Art  and  I^e^nt. — 
The  medical  art  (ars  medaidi)  breaks  away  at  once  firom 
the  unity  of  the  theoiy  of  disease.  While  there  is  but  one 
body  of  pathological  doctrine  for  either  sex,  for  every  pe- 
riod of  life,  and  for  every  region  and  part  of  the  017^- 
ism,  the  practical  art  divides  itself  into  departments  and 
sub-depajtments.  'The  most  fundamental  dividon  ia 
into  intemal  and  external  medicine,  or  into  medicine 
proper  and  su^ery.  The  tareatment  of  wounds,  iignries, 
and  deformities,  \rith  operative  intofexenoe  in  general, 
is  the  epedal  department  <^  soivical  mctioe  (the  oonre- 
sponding  parte  of  piUhoIogy,  mclucung  inflammatk 


repair,  and  remo^'ing  tumors,  are  sometimee  grouped 
together  as  surgical  pathology) ;  and  where  the  wort 
of  the  profession  is  highly  suboivided,  aureery  beoomea 
the  exclusive  province  of  the  surgeon,  while  intemal 
medicine  remains  to  the  physician.  A  third  great  de- 
partment of  practice  is  formed  by  obstetrio  medicine  or 
midwifery,  and  with  obstetrics  there  is  usually  assooated 
gyniecolorar,  or  the  diseases  peculiar  to  women.  Die- 
eases  of  children  are  Uie  sulyeot  of  a  voluminous  sep- 
arate literature.  Dermatoloe^  (diseaaea  of  tho  skin)  u 
an  important  province  6f  practice  which,  like  the 
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^inasM  of  women  and  diUdien,  pertuiu  as  much  to 
tnedkniM  u  to  anrgery.  The  greatest  of  the  Boolled 
«peoul  departmenta  of  praotioe  ia  ophth^lmokjgy  (dia- 
<«aa0a  and  iiqunea  of  thia  Lu^iiRology  u  a  de- 

(MrtmeBt  that  oma  its  eiifltenoe  nuumy  to  the  inven- 
4ion  of  the  Luvng;paoope,  ita  apeaal  provinoe  bein^  the 
treatment  of  the  inflammatiwia  (orduuuy  and  speoificj, 
tomora,  and  the  like,  to  vhich  the  larynx,  ia  liable  m 
4WBmon  with  other  pait&  Diaeaaee  of  the  ear  (otolo^) 
fium  even  a  more  reatrii^ied  department  of  practwe, 
owing  to  the  comparatiTe  inaooeambility  01  the  chief 
part  of  the  o^an  of  hearing.  The  congenital  condition 
of  daaf-mntism  may  or  may  not  be  taken  as  falling 
Trithin  the  province  of  the  last-mentioned  subdivisioD. 
DentiatiT  <»■  odontology  ia  extremely  limited  in  the 
flange  or  ita  sabjeot-matter :  bnt  it  affiwda  jsnat  op^txt- 
iamtiea  for  refinements  of  tedmioal  akiOL  and  it  ia 
^ven  up  to  a  distinct  branch  of  the  profeasion. 

The  care  ^f  the  weak-minded  and  the  maane  (myoho- 
k^oal  medicine)  is  an  integral  part  of  medicu  prao- 
tioe, inaamnch  as  it  ia  conconea  with  diaeases  01  the 
aerroofl  system  and  with  niunerous  correlated  states  of 
other  oilcans ;  bnt  it  oocupica  a  unique  ^lace  by  reason 
of  the  engroanng  interest  of  the  mbjeotive  phenomena. 
Habitual  drankennea  ia  also  a  ralyeot  of  qieraal  treats 
ment 

A  state  of  war,  actual  or  oonUnxent,  gives  occanon 
to  special  developments  of  medical  and  surgical  prao- 
tioe (military  hygiene  and  military  sm^ieiy).  Wounds 
«anaed  by  projecUlea,  sabres,  etc.,  are  the  spedal  sub- 
iect  of  naval  and  military  surgei^;  wluk  under  the 
head  of  militaty  hygiene  we  may  mdude  tlie  general 
qitg'ect  of  ambnlanoea,  Uie  aanitaiy  arrangomcnta  of 
eampa,  and  the  Taziona  finma  of  ejndemio  camp  lidc- 
ness. 

The  administration  of  the  civil  and  criminal  law  in- 
volves frequent  relations  with  medicine,  aad  the  pro- 
fessional Bubiecta  most  likely  to  arise  in  mat  oonnection, 
together  witn  a  summair  of  ccaaet  c^&breg,  are  foimed 
into  the  department  of  medical  juriflprudcDce.  It  U 
the  practice  in  Oreat  Britain  to  call  independent  medi- 
cal eridenoe  on  both  odea  of  a  eaaiae,  mrther  the  iho- 
ceedinga  be  civil  or  criminaL 

The  system  of  life  assurance  is  baaed  upon  the  co- 
operation of  the  medical  profession.  H^i^iity,  con- 
stitution, and  diathens  are  h^,  the  ohief  flulgects  of 
cenoral  eonnderation,  while  prognoos  ia  the  skilled 
iBcuI^  speciallv  called  into  play. 

Raationt  of  Medidne  to  the  Body  fhUtic—Tbe 
statutes  of  the  United  Kingdom  which  have  direct 
relation  to  medi<une  are  (1)  those  retatiuff  to  the  public 
health ;  (2)  those  relating  to  lunacy  (and  habitual 
drankenneas) ;  (3)  those  relating  to  the  status  of  the 
medical  proiesnon,  to  dentists,  and  to  pharmaoeutjcal 
diemista;  (4)  those  relating  to  resUicdona  on  the 
"iMwitioe"  of  anatrany  and  phymology.  There  are, 
Mudea,  several  statutes  in  which  medicine  is  concerned 
indirdctly, — such  as  the  Poor  Laws,  the  Prisons  Acts, 
(he  Shipping  Acts,  the  R(^;istration  of  Births  and 
Deaths  Act,  the  Sale  of  Foodand  Drugs  Act,  the  Sale 
of  Poisons  AcL  the  Factory  and  Workshops  Act,  the 
Artisans'  PweUings  (Metropolitan)  Act,  the  Biveis 
Pollution  Prevention  Act,  the  ContMious  Diseases 
(Animab)  Act  (1878),  and  the  Fnl&HMlth  (Water) 
Act 

1.  Most  of  the  statutes  relating  to  the  public  health 
in  England  and  Wales  were  oons^idated  by  an  Act  of 
1875,  the  Acta  relating  to  the  metropdis  bong  ex- 
cepted ;  there  are  separate  statntea  of  about  the  same 
period  for  Ireland  and  Scotland.  The  system  of  ad- 
ministration is  by  localasanitaiy  authorities,  in  corre- 
spondence with  the  local  government  boards  in  London 
and  Dublin  and  the  bcwrd  of  supervinon  in  £dinbu^h. 
^e  board  in  London  has  a  medical  department,  con- 
sisting of  a  chief  medical  officer,  assistant  medical 
officer,  and  inspectors,  while  the  Dublin  and  Edin- 
burgh boards  are  professionally  advised  on  a  somewhat 
different  system.   The  sanitary  authorities  throughout 


the  United  Kingdom  are  divided  into  roral,  nibaa, 
port,  and  metropolitan  (sanitaiy  and  nuisanoe) ;  thsiy 
are  ibrmed  out  of  pte-eiialing  Dodiea,  either  tbs  m- 
poraUona  of  otiea  and  towns,  the  impronmoit  eom- 
missioneni^  or  the  local  authorities.  A  medical  oflGcer 
of  health  IB  attached  to  most  of  the  several  aanitan 
authorities,  or  to  the  combined  sanitaiy  authorities  of 
a  large  disoict;  his  duties  include  making  reports  on 
the  death-nte  and  the  causes  of  mortality,  the  denun- 
ciation of  nuisances  and  unwholesome  dwellings,  wmk- 
shops,  eto.,  inquiries  into  the  local  causes  or  favoring 
circumstances  of  epidemic  outbreaks  of  disease^  meas- 
ures to  prevent  tiie  spread  of  contagion  (by  dismfeo- 
tion,  isolation,  and  otncrwiao),  and  other  more  ooca- 
uonal  duties  arising  under  a  variety  of  statutes.  Each 
sanitary  anthwity  is  roquired  cy  kw  to  apijoint  an  in- 
spector of  nuisances,  who  |)ractical]y  carries  out  the 
instraetions  of  the  medical  officer  when  there  is  one. 

The  Vaodnataon  Acta  (consolidated  1871)  are  an 
important  port  of  the  pofalio  health  law  of  the  king- 
dom ;  they  are  administered  by  the  local  government 
board,  fur  the  most  part  through  the  agency  of  the 
mediod  profession  at  large,  but  in  some  popaloua 
perishes  also  by  means  of  public  vacdnation  stations. 
FroeecntioDS  under  the  Acts  are  instituted  hy  the 
parochial  authorities.  The  practice  formeriy  (and  not 
unauooeesfully)  resorted  to  of  inoculating  with  the 
small-nox  has  been  made  a  criminal  offence  *,  bnt  there 
is.still  much  uncertainty  as  to  the  theoiy  of  vaooina 
tion,  and,  in  particular,  aa  to  the  rdtiion  of  nooinia 
to  variola. 

Other  statutes  whicit  were  not  oonsolidated  in  the 
Public  Health  Act  of  1875  are  the  Burials  Act,  the 
Gonta^ons  Diseasea  Ac^  and  the  Quarantine  Act 
The  fiist  of  these  is  administered  by  a  department  of 
the  home  ofBce,  with  a  medical  inspector.  The  second 
(1866  and  1869)  rehttee,  under  a  too  general  titie,  to 
the  rc^nihujon  01  prostitution  in  oertun  gurison  towns, 
the  surgeons  under  the  act  being  appointed  by  the 
board  of  admiral^  or  the  secretary  or  state  for  war, 
and  the  administzatum  otherwise  carried  out  by.  the 
poKoe. 

llieqnanuitine  lawaatand  in  the  aomewhatanomaloas 

position  of  statutes  which  it  is  not  thought  demrable  to 
repeal,  while  vet  they  are  stripped  bare  of  all  their 
execntive  macmneiy.  The  Quarantine  Act  can  be  set 
in  motion,  as  oocasum  arises,  by  an  order  of  council ; 
not  only,  however,  is  there  no  official  medical  advice  at 
the  disposal  of  the  privy  council,  upon  which  action 
under  the  act  might  be  taken,  but  there  is  not  even  the 
framework  rrauaining  (except  the  ghost  of  a  quarantine 
station  on  the  MotnerbaK  between  Portsmouth  and 
the  Isle  of  Wight)  of  the  once  considerable  qnarantine 
establishment,  ny  which  the  provisiona  of  the  Act 
might  be  enfinoed.  On  the  other  hand,  pnt  sanitaiy 
auuuwitiee  eiyt^oertdn  finuted  powoB  under  the  Fnb* 
lie  Health  Ai^  of  isolating  vessels  arrivnig  with  conta- 
gious sickness  on  board.  A  quarantine  at  British 
ports  has  not  been  put  in  force  for  many  years,  oitiniona 
being  divided  as  to  the  abrtxact  efficacy  and  suitable- 
ness  of  quarantine  measures  to  prevent  the  imjwrta- 
tion  and  difiusion  of  plagoe,  ohmera,  ot  yeDow  fever 

(see  QUAOANTINX). 

Numerous  instances  having  occurred  of  die  extennve 
diffusion  of  scariet  fever,  typhoid  fever>  and  diphtheria 
by  means  of  milk,  the  privy  council  has  issued  an  order, 
under  the  C!ontagious  Diseases  (Animals)  Act  of  1878, 
called  the  Dairies,  Milkshopo,  and  Cowsheds  Order, 
wilh  the  oliyect  of  enfbnnng  extreme  btMnlineas  in  the 
premises  and  appurtenances  of  the  milk  trade,  and 
particularly  of  guarding  against  the  well-known  liability 
of  milk  to  take  up  effluvia  existing  or  ariring  near  it 
The  order  of  council  having  remuned  inopen^ve,  it  is 
proposed  to  deal  with  the  matter  by  a  new  Act  of  Par- 
uament,  to  be  administered  by  the  local  government 
board.  While  oows'  milk  has  thus  been  reoognixed  by 
the  sanitary  law  aa  a  carrier  of  certun  of  the  human 
oontagia,  the  milk  of  diseased  cows,  and  more  especially 
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of  tabercnbns  cows,  oontunies  to  be  add  with  impamty, 
the  alleged  oonunoiiioatioD  of  tubennikr  diseayBe  from 
Ae oow toman  bong  diffionltto  prore to  th»  satis&o- 
tum  ot  the  Im^ktate.  The  want  of  eonstapt  saper- 
Tuon  of  the  iiaa^ter-hoiueB  is  thought  by  many  to 
be  a  aerioiu  defect  in  the  eanitaiy  kw  of  the  oountiy ; 
and  there  is  no  doubt  that  muoh  flesh  of  diseased  ani- 
nals  (eqiecoalljr  the  tobemilons)  is  sold  merely  as  in- 
ftrior  meat 

PtMte  ntaUk  Lmaftke  UmiM  a«ft».— Qogrttena  of  pcblio 
health  in  the  Uoitea  States  txnae  under  the  common  Uw 
■nd  the  itatnte  law.  In  the  Urger  put  of  the  TTnltm  they 
an  SDhleot  to  tha  common  Uw  only :  in  a  eertaSn  nomber 
9i  the  Statai  there  is  itstnts  law ;  and  then  haa  been  ilnoa 
1879  a  natioiial  board  of  hMtlth  and  a  qoanntlne  law  eatab- 
Uihed  by  Aet  of  Conjcren.  Genenlly  speaking,  the  pnUle 
healtik  prooednn  of  tne  United  States  suffers  fh>m  the  want 
«f  organlntion.  Deetsions  st  ocmunfm  law  nlate  ehiefly  to 
raliueai,  and  to  fiia  nooreiy  of  damagea  Iter  loss  caosed  by 
flw  aame.  The  first  attempt  at  statota  law  was  an  Act  <n 
ISW  creating  a  metropolitan  sanitary  district  and  board  of 
health  for  the  city  of  New  York ;  in  1869  a  board  of  health 
was  creirtad  by  tiw  State  legislaton  for  MassachnsettB ;  the 
IHrtriet  of  Cdnml^ obtained  ita  boaid  of  health  in  1870; 
nd  othOT  Stataa  ham  fbllowed  at  luterrala,  so  that  there 
an  now  at  least  nineteen  State  boards  of  health,  New  York 
State  and  PennaylTania  having  health  boards  onJy  for  their 
nspeetiTaoi^tws  and  other  indiTidnal  towns.  Beddesthe 
annMpal  hoaida  In  thoaa  States,  there  an  very  few  others 
tar  towna  in  flia  Vnlmi,  and  ttm  fower  fSor  ooontleB.  The 
powers  and  atHMty  of  the  boards  of  health  an  rery  va- 
riona ;  tha  Msasaohnaetts  board  has  powan  amoanting  to 
thatof  aeoort.  while  tha  Amotion  tn  aeveial  <tf  the  State 
boaida  la  hanliy  mon  than  advisory.  The  ■uiitaiy  stat* 
ntfls  madalirlwa  Slate  le^alatnres  aw  to  aomeicisea  very 
nnmeroDS,  Wbenver  qneations  ofanarantinB  for  yellow 
fbver  have  arisen,  as  in  Lonislwia  (New  Orleans),  Ooorgia, 
and  A^fr^f™*,  the  State  board  of  health  has  aoquired  vigor 
anA  has  imllrtird  papolar  aappott^  to  the  ea^tals  at  least; 
hat  to  moat  of  tha  Watea  Mmw /ofra  is  the  Mdinary  fbel- 
lag  tomrds  the  board  and  Ha  opfoations.  The  medical  pro- 
ftelon  to  each  State  is  the  most  powerful  force,  and  the 
State  medkal  aoeiety  ia  not  nnfireanently  to  a  aemi<<Aoial 
aooneetlon  witti  the  aanitaxy  boara;  on  the  other  hand,  it 
b  alleged  that  the  nnfintonate  aeetanan  dlllbxmoea  to  med- 
icine (npmoented  ehlefiy  by  homcsopathy)  have  on  several 
ooeaaimis  pnvented  the  formation  of  a  State  board  of  health, 
OT  ham  tended  to  panlyie  the  action  of  a  board  already  ex- 
Istlnc.  It  la  a  ehuge  alao  agatost  boards  of  health,  or  at 
IsMt  vdnst  thoee  tothe  neat  poUtkal  caitr«k  that  their 
cAdeney  is  wt  to  be  impalTedby  the  totrodoetum  of  irrel- 
anat  political  oonsldetations  to  sack  matters  as  the  maktog 
of  Mnototmenta.  The  flist  step  towards  a  national  pablio 
baalth  law  waa  g^aeft  hr  the  Act  (approved  8d  Uanh,  1879) 
"te  prevent  the  totrowietlui  of  infeotioiis  or  oontasions 
mmnfiii  toto  the  United  States,  and  to  eatablish  a  national 
board  of  health."  The  board  eonslBts  of  seven  memben 
i^ototed  br  the  Freddent  and  of  foor  officials  detached 
from  the  pabUe  depMtmenta  of  State.  Ita  dntloi  an''to 
eirtato  information  open  all  matten  aflbottog  the  public 
health,  to  advln  the  semral  deputmenta  of  the  govern- 
ment, the  exeeatives  d  the  sevend  States,  and  the  oom- 
mliri(Nien  of  the  Distalet  of  OidiunbiiL  on  all  tfoestions 
aabaaltted  to  Ihem,  or  whenever,  to  the  ojdnion  of  the 
boardf  Biuh  advice  m^  tend  to  the  preservatitm  and 
iBiiHrvvement  of  tha  pablle  health."  Qoarantina  was  to 
be  a  special  oUect  of  the  boazd'a  attention,  especially  the 
eatabliahmeat.  If  posslbla,  of  a  fMeral  qnaranttoe  system 
which  wonld  pnserve  the  lesittmate  eommeroial  toteresta 
at  the  sereral  States  and  thor  seapoita.  A  qnaranttoe  law 
Mswd  in  187B  provides  that  all  vessels  comtog  tram  any 
foreign  port  when  oontagions  or  Infection!  disessBS  exist 
ibidl  obtain  a  bill  ttf  health  tram  tha  cooaolar  (rfloer  of  the 
United  States  at  the  port  of  sailtog.  One  of  the  prlndpal 
ftinctionsof  the  national  board  of  health  hitherto  nas  been 
to  institnta  soientille  toqniries  into  the  natan  and  oansa- 
tion  of  disBssBs  of  national  importance,  each  as  malarial 
fever.  Ammg  the  acknowledged  desiderata  in  the  national 
sanitary  law  of  tiie  United  States  are  a  nnifmn  canytog 
oat  of  the  practice  of  vaeelnatlon-— then  is  no  vaednatlon 
law  to  certain  States,  and  to  others  It  ia  imperftootiy  npUad 
—and  a  nniform  system  of  registration  ot  births  and  deaths. 
See  Bowdltoh,  PiMe  Hnune  in  Ameriea,  toga&er  mtkmDi- 

Bit «/  Amtriean  Samtarj  Lav  (by  Pickering),  Boston,  1877: 
Ilinn  Introdnction  to  Bnitme  and  PtOUe  JETeoWk,  edited 
by  BncAc  (Eng.  ed.,  Lmdni),  and  in  the  IVaassdMoM  of  tke 
m»nuL  MMmI  Omtrtm,  London,  ISBO,  yoL  It.,  aeet.  "Pab- 
Ue  Health." 


PaNIe  AMtth  ^  ilbr  OMilrto:— In  Fnaee  than  M 
a  ooDneU  of  health  for  eeeh  district,  oompoeBd  ef  Tw^lflat 
practitioners,  pharmadsta,  engtoeers,  and  «ther  azpcBts^  Ita 
nmction  being  pnnly  adviaoty  with  repeat  to  aaisaaeefc 
nnwholssome  dwellings,  sohoou,  food*  drnga,  etddcsaiei^  and 
thelike.  The exeentim  power  resta  with  the p>«bat(te be 
earried  ont  by  the  police),  and  Is  irften  not  pat  to  motton 
even  when  advloe  is  tendered.  In  Paris  uien  an  two 
heads  of  exeeotive,  the  prefect  (tf  the  Seine  and  the  prefbet 
of  police.  The  minister  of  agricoltnn  and  eammomo  is  re- 
sponsible to  the  ehamhers.  In  Pnuda  then  la  a  nrtnfr 
amount  of  hnreancrstle  can  of  the  pablie  health  nnder 
the  ministry  for  eoolesiastlcal,  eduo^onal,  and  medical 
aflUrs.  The  minister  Is  advised  by  a  Bcientifle  commission 
( Wt-madt^fUiA*  D^tOattv*  /Sr  Sat  JfaJMwahmi) ;  aod 
then  is  a  sabordinato  board  tor  each  provtoo^  and  »  mod- 
leal  officer  fbr  each  district  or  town  (Arewpkytflhw  or  OaliC- 
jpfcjwttat).  Nameroos  olfonoes  against  the  pablie  health  an 
denned  to  the  oode,  and  pimalties  Ibced  (see  Balenberg*a 
work,  taken  bom  oflloial  sonxea^  Dot  Jfrifriwahwww  to 
iVmams  Berito,  1874). 

2.  The  lonaoy  biwa  have  beoi  fhOy  tz«atod  of  m  n 
Bpedal  section  of  the  article  InsANiiT  {q.  aV.  By^ta 
Act  of  1879  habitual  drunkards  have  been  plaeed  in  a 
position  Bomewh^  anologoas.  to  that  of  lonatios,  and 
there  are  now  eziBting  certain  licensed  aq^oms  fm  thdr 
detention. 

3,  The  Aota  relating  to  the  stattu  of  the  medical 
I»ofeenon  ate  known  as  the  Medical  Ada.  The  ptin- 
dpal  measure,  passed  in  18&8,  created  a  body  of  twen- 
ty-four, called  the  genend  coniioil  <^  medioBlednoatHn 
and  registration ;  b;^  a  sabaeqqent  Act  the  oooncQ  re- 
ceived a  charter  of  incoippntiion,  so  that  it  might  dmw 
up,  and  become  the  pulwsher  and  protnietor  of,  a  list 
and  description  of  oflScinal  drags,  which  should  be 
called  the  British  PhaimaoopoBta,  and  should  snpersede 
pievionB  phannacopoeias.  The  prindpal  du^  of  the 
medical  council  is  to  keep  a  roister  of  qualified  mescal 
pracdtioaen.  The  preamUa  of  the  Act  by  which  the 
medical  register  was  created  aaserta  the  desiratHHty  of 
those  in  want  of  medical  ud  being  able  to  distingpish 
qualified  from  unqualified  praotitaoners;  andthose 
whose  names  are  on  the  register  are  alone  {mnmaUy 
onalified.  To  be  a  xegistend  ine^oal  pnobtioHr  ouh 
fen  a  certain  poaitne  legil  statos  (right  torn  fat  ftes, 
h(dd  app^ntanratai  oertaficatea,  etc) ;  bat  thoe  ia 
nothing  in  the  KngluJ*  law  to  prevent  any  pemm 
whomsoever  frnn  |vaoti«ng  mediome  and  talmufeea, 
immded  he  does  not  assume  mideading  titles,  llioes 
who  are  oititled  (on  payment  of  five  pounds)  to  haT» 
thdr  names  inserted  m  the  medical  regiirter  an  gmd* 
uatea  in  medicine  or  surgery  of  the  muverdtMS  of  the 
United  Kinxdom,  liceutzateB^  members,  or  feDows  of 
the  Boyal  CJoIlwes  of  Phydoiana  ot  Surgeons  in  Lmh 
don,  Dublin,  aira  Edinburgh,  licentiates  feUows  of 
the  Facnltgr  of  Phyddans  and  Surgeons  of  Qla^ow, 
and  lioentiates  of  the  Apothaeaiier  Halls  of  London 
and  DoUin.  The  conacttl  amidsta  of  tha  reproecnln" 
tives  of  those  bodiea,  of  dx  ennni  Domineea,  and  tiie 
{ireddent  Hie  medusl  ooundl  possesses  certain  Jndi- 
dal  and  «EeoDtiTepowen  over  die  names  on  ttsr^ister: 

after  due  inqmrjf  a  re^stend  imctitiouer  be  judged 
by  Uie  medical  ooonoil  to  have  been  guilty  of  infiunons 
conduct  in  aiqr  pro&sdonal  respect,  the  medical  ooundl 
may,  if  they  see  fit,  direct  their  r^istrar  to  enw  tht 
praotitaoner  s  name  from  the  register.  The  medical 
council  keeps  also  a  register  (unpublished)  of  medical 
students ;  whoever  has  passed  a  reoo^i^ied  examina- 
tion in  arts,  and  has  finwarded  a  oertifioate  dgned 
a  teacher  of  medidne  that  he  has  bonajda  h^pm  ton 
study  of  medidne,  is  entided  to  hsm  Iub  mne  entered 
in  the  roister  of  stodoits  of  medidosk  with  tihe  cbUe 
of  his  oommmoement  Hie  ol^eot  of  tha  Mndeuta* 
register  is  merely  to  provide  a  commoo  and  eomeuant 
reoord  of  the  diUe  or  commeDoement  <^  medioal  stad/i 
and,  1^  implication,  of  the  &ot  that  the  examinatioD  id 
arts  has  been  pasaed. 

The  medical  ooundl  owte  its  title  of  »  "ooundl  of 
education  *  *  to  certain  poweiB  possessed  by  it  of  vidting 
the  examinations  of  the  univradties  and  enpontMnii 
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mi  otttani  iI-MmI  powen  of  TiaHing  the  medical 
tthook.  The  ooaadl  mt^,  if  they  eee  fit,  report  to  the 
privy  ooanml  any  defiaoBciea  thwb  they  may  have  dift- 
ooT<ved  in  the  tf>*^h™g  or  examining,  and  the  privy 
ooonoil  may  proceed  to  ftuther  ste^  Bat,  beyond 
pnMUiing  the  reports  «f  thor  Turitationfl,  the  medical 
oonncol  do  not  appear  to  haTe  bad  occasion  to  pat  the 
Bkaehineiy  in  foroe.  The  state  has  not  otherwise  in- 
ter&red  to  pnseribe  the  flaMeot>matter  or  the  mini- 
mum standard  of  medioal  edooation,  althoogh  thore 
has  been  at  leut  aw  onsoooesribl  attonpt  by  the  Gnxr- 
«nmkait  of  the  day  to  estaUisb  a  nmfinm  minimnm. 
By  an  Act  of  1876  pariiament  has  bterposed  to  affirm 
the  principle  that  women  am  entitled  to  become  regis- 
terad  praeUtaonerB  of  medicine. 

Under  the  Dentists'  Act  of  1878  the  iffofession  of 
^entisby  acqoired  a  le^  statoa  oorTe8p<»ding  to  that 
of  the  medical  profession,  the  general  mediou  ooonnl 
having  charge  of  its  r^^bter  also. 

Phannaoeotical  chemists  are  now  licensed  under  an 
Act  passed  in  1876 ;  since  ^t  date  licenses  are  granted 
<BiJy  to  those  who  pass  other  the  minor  or  the  major 
examination  of  the  ^laimaeeataeal  Bodety  of  Great 
Britun,  a  Pharmacy  Act  for  Ireland  (1876)  having 
«orreq>onding  provioou. 

Tk»  jradieol  Prvfrnion  i»  Mtr  CbttufHa.— In  the  United 
fltetfls  there  am  maally  no  wtrietioni  upon  the  pnctice  of 
■nedicine,  ud  in  only  a  few  of  the  States  hu  the  medical 
nnrftaaion  any  legal  standing.  The  otdinary  medical  title 
u  that  of  doctor  cf  medicine,  and  that  degree  is  conferred 
by  a  large  number  of  Institationa  after  a  cnrricnlnm  of 
ttndy  that  Tariea  mnidi  in  length,  and  after  examinations 
that  are  equally  Tariooa  as  tests  of  proficiency.  In  France 
medical  profession  Is  divided  into  two  gradea :  those  In 
the  higher  gnde  are  all  doctors  of  medicine  of  the  faculties 
of  Pi^,  Lme,  ITaney,  Bordeaux,  Lyons,  or  MontpelUer; 
tlMSeln  thelow«rgniaeare«j0lewrs  asttmU.  In  GermanT 
the  rlghfetopraeHwbeHi&nwd  byaitate  Ueenie  nantad 
fSHiiig  we  slastMaisMa*  the  examlnatloiii  iraioli  Is 


almost  entirely  oral  and  praotleal,  may  be  p— ed  in  stages 
at  any  oae  of  ttie  nnlTerutiss  In  the  empire,  tiie  profamors 
of  anatomy,  phyaifdogy,  and  pathotogtoal  anatomy  bdag 
practieally  «m-^fleia  examiners,  while  the  ether  "™*""» 
are  very  frequently  also  professors  in  the  medioal  fhcul^. 
The  itaatt-wuten  Is  usually  pssnnil  befmie  the  oandidua 
■eeka  the  degree  of  doctor  of  medidne;  that  degree  la 
almost  always  taken  br  those  Who  pass  the  examination  for 
the  state  Iteense,  and  itisosnallyoonltoTredafteramoreor 
lees  formal  examination  of  the  candidate  before  the  medical 
fiiculty,  and  on  the  approval  of  his  thesis.  In  Anstrii^  the 
right  to  pisctlse  is  oanled  by  the  degree  of  doctor  of  inedl< 
eine  ^thue  is  no  separate  state  license,  and  no  examination 
Mceept  that  of  the  medieal  Realty  at  the  uniTcrsitiM  (see 
Btlirath'i  LeJtrMkfmd  Ltmrn  der  mtditimUdun  WineMdktfi- 
tm,  Berlin,  IffTS).  In  most  Continental  countrlea  there  are 
penalties  directed  in  eflbot  against  practising  medicine 
without  the  state  Ueense,  or  the  university  degree  equiva- 
lent thereto,  and  in  France  the  law  now  extends  to  red- 
dent  foreign  practitioners  who  have  qualified  only  in  their 
own  oonntry.  The  regulations  for  the  practice  of  phar- 
macy In  Oermany  and  other  OootinenUl  oonn tries  nave 
long  been  of  a  very  stringent  Und.  ^le  tralnliv  and 
licensing  fd  mldwivea  is  also  under  atate  oontnd. 

4.  liastlv,  the  state  has  interposed  to  restriet  Uu 
* '  practice  of  anatomy  and  physiology.  By  the  Anat- 
oniy  Act  of  1832  (amended  in  1871)  licenses  are  re- 
quired for  schools  of  anatomy,  as  well  as  licenses  for 
teachers,  "to  practise  anatomy."  licensed  teachers 
of  anatomv  are  empowered  to  reomve  subjects  for  dis- 
section nnder  certain  conditions.  Hie  Act  is  adminis- 
tered by  the  home  oflfice,  with  a  staff  of  four  inspectors 
of  anatomy,  one  for  the  metropolis,  one  foe  proTin<nal 
medical  schools  in  England,  and  one  each  iac  Ireland 
and  Sootknd.  The  Act  restrit^in^  the  practioe  of 
phyraology  is  the  YivisecUon  Act  oil876 ;  itjs  intend- 
ed for  the  protection  of  vertebrate  animals  liable  to  be 
emi^qred  alive  in  phyriokwical  experiments,  and  it  re- 
sorta  to  a  omtarolhng  machinery  of  license  and  inspeo- 
tion  rimihr  to  that  ^  the  Anatomy  Act,  and  under  the 
same  Oovonment  department,  (a  a) 


PART  n.— HISTORY. 


The  hisUny  of  medidne  &]ls  naturally  under  two 
heads,  or  might  be  eonoeivaUy  written  from  two  differ- 
ent points  01 view.  It  might  De  a  history  of  the  medi- 
cal profesnon  or  a  history  of  medical  doctrine, — in 
other  wovds,  "the  history  oi  medunne  in  its  relation  to 
flodety  OT  in  ita  relataoa  to  sdenoa  We  shall  here  deal 
«hU4y  wiUi  the  histqiy  medioal  knowledge,  remem- 
iMxing  also  tbat&e  hirtoiies  of  aaatton^,  of  pturnology, 
andn  sn^ay  an  dealt  with  m  the  arbclee  rererring  to 
chose  Bd^eoln.  Bnt  a  sdllmore  tienchant  limitation  is 
oeeessaiy  to  preserve  the  onity  of  the  snlgect  Atten- 
tion ctm  be  given  to  so  much  only  of  the  hist^  as  is 
directly  antecedent  to  and  leads  np  to  the  medical 
science  of  modem  Europe.  For  this  pnipose,  the  his- 
tory of  medicine  must  start  with  the  earlier  period  of 
Oieek  oivilisataon. 

MedietM  <u  Ihrtra^fed  m  the  Somaric  I^yema. — In 
die  state  of  sodety  pictored  b;^  Homer  it  is  dear  that 
medidne  has  already  had  a  history.  We  find  a  dis- 
tinoi  and  organised  pro&smon:  we  £nd  a  system  of 
tnatment,  eepedally  in  regard  to  injuries,  which  it 
must  have  been  the  woric  or  lon^  experience  to  frame ; 
we  meet  with  a  nomenclature  ofpurts  of  the  body  sub- 
stanti^Iy  the  same  (aooording  to  Baremberg)  as  that 
emplc^ed  kmg  aiteiwards  in  the  writings  or  Hippoo- 
rates ;  in  diort,  we  find  a  sdenoe  and  an  organisation 
vhioh^  however  imperfect  as  compared  with  these  of 
)atOT  times,  are  yet  very  far  from  bdng  in  their  begin- 
ning. The  Homeric  heroes  themselves  are  represented 
ashaving  considerable  ^dll  in  wax^ery^  and  as  able  to 
Att«id  to  ordinary  wounds  and  iigunes,  bnt  there  is 
also  a  inofMoniu  elass,  represented  by  Machaon  and 
PodaiinoBr  the  two  sons  of  Asdepins,  who  are  treated 
with  great  respect  It  would  appear,  too,  from  the 
.^thopu  of  ArehimiB  (quoted  Welcker  and  Haeser) 
that  the  dnties  of  these  two  were  not  jmdsely  the  same. 
HacluMm'i  task  was  mm  espedally  to  had  injuries, 


wlule  Podalirins  had  received  from  his  &ther  Uie  gift 
of  '*  reooniizing  what  was  not  visible  to  the  and 
tending  what  could  not  be  healed."  In  other  words, 
a  rough  indication  is  seen  of  the  separation  of  medicine 
and  Burgery.  Asdepius  appears  in  Homer  as  a  Thes- 
sahan  king,  not  as  a  god,  though  in  later  times  divine 
honors  were  pud  to  bun.  There  is  no  agn  in  the 
merio  poems  of  the  snbordinatlon  of  metwane  to  relig- 
ion which  is  seen  in  andent  Egypt  and  India,  nor  are 
priests  charged,  as  they  were  m  those  countries,  with 
medical  fhncdons,— all  dronmstances  which  throw 
grave  doubts  on  uie  oommonly  reedved  opinion  Uiat 
medicine  derived  its  wigin  in  wl  ooimtriee  from  reUg- 
ious  observances. 

Although  the  actual  cvganication  of  medidne  among 
the  Homeric  Oreeks  was  thus  quite  distinct  from  re- 
ligion, the  wor^p  of  Asdepins  (or  .^Isculapiua)  as  the 
god  of  healing  demands  some  notice.  This  cult  spread 
very  widely  among  the  Greeks ;  it  had  great  dvU  im- 
portanoe,  and  burted  even  into  Christdan  tames;  bifk 
there  is  no  resson  to  attribute  to  it  any  special  onmeo- 
tion  with  the  devdopment  of  the  sdence  or  profesmon 
of  medidne.  Sick  persons  repured,  or  were  conveyedi 
to  the  temples  of  Asdepius  in  ordw  to  be  healed,  just 
as  in  modem  times  relief  is  sought  Igr  a  devotaonu  pit- 
griifiage  or  from  the  waters  of  some  sacred  spring,  and 
then  as  now  the  healii^  influence  was  sometimes  sought 

deputy.  Hie  nok  person,  or  his  representative,  aner 
ablution,  prayer,  and  sacrifice,  was  made  to  deep  on  the 
hide  of  the  sacrificed  animal,  or  at  the  feet  of  the  statue 
of  the  god,  while  sacred  rites  were  performed.  In  his 
sleej)  (incubatio,  iyiuApiiati)  the  appropriate  remedy  was 
indiaated  by  a  dream.  Mnral  or  luetetioranedieBwen 
often  ineeeribed  than  drug&  1^  teooid  of  the 
cure  was  iiucribed  m  the  ootumns  or  wafls  of  the  tem- 
:  and  it  has  been  thought  that  in  this  w^  was  in- 
traonoed  die  custom  of  '^leeording  cases,"  and  thai 
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tte  pliyriiHuw  of  Hqi^oontie  nhool  tinu  kunt  to 
.MODBMilata  <£iiiaal  expenenoe.  But  the  priests  of 
Aidepin*  «Bi«  DOft  ^vwuna  AMwiirii  ths  latter 
wore  often  edM  AadepiadB,  this  vw  in  the  first  plaoe 
to  ladieato  tlidr  leal  or  mpposed  deaoeat  from  Aade- 
vlns,  and  in  Um  seoond  phoe  as  m  oomplimentai;  title. 
Ko  medioal  writing  of  antiqnity  apeaka  of  the  vcnahip 
of  Aaot^ins  in  s«dk  a  way  aa  to  imt^  anr  omineotion 
vrith  the  OTdinaiy  art  of  healing.  l£e  tiro  qntana  ap- 
iwar  to  hftve  uuted  aide  by  ade,  but  to  have  been  du- 
tinot,  and  if  they  were  ever  united  it  must  hare  been 
before  iha  tunea  of  which  we  haTO  ai^  reoord.  The 
theny  of  a  derdopment  of  Qreek  mecuouie  from  the 
rites  of  Aaolepiaa,  tlumgh  deftoded  fay  eminent  names, 
most  aoocwdiDgly  oe  rejeeted. 

I)eodMaUi^  Mtmcme  m  Oreeee.— It  ia  onb  from 
aon-mefioal  writers  that  anything  is  known  of  uie  de- 
Telopment  of  medicine  in  Greece  before  the  age  of 
Hippooratea.  The  elabcnato  ooOeotiona  made  1^  Da- 
remberg  of  madioal  notioea  in  the  poets  and  histmiaaB 
flluslzato  the  idatiOBs  of  the  luofeaaion  to  aooi^,  but 
do  Uttie  to  prepare  ns  for  the  HipDOcratjo  period.  Nor 
is  mndb  importance  to  be  attached  to  the  influence  of 
the  philosophical  sects  on  meduune  except  as  regards 
the  sdkool  of  I^rthagoras.  lliat  {thiloeopher  and  sev- 
eral of  his  SDooessOTS  were  phymmans,  but  we  do  not 
know  in  what  relation  they  stood  to  later  medical 
sohools.  We  most  therefore  hastoi  onward  to  the 
ua  <^  Perides,  in  wfaidi  ^nmntes,  ahnady  called 
'^the  Cheat,"  was  in  medidne  as  oompleto  a  repre* 
sentatiTC  of  the  Ugheat  efforts  of  the  Greek  intelleet 
as  were  his  eontemporaries  the  great  philoeophera, 
orat4»8,  and  tragodianK.  The  medud  art  aa  we  now 
practise  iL  the  character  of  the  phvddan  as  we  now 
onderstand  it,  both  date  for  os  from  Hippocrates.  The 
jnstifioation  of  this  statement  is  found  in  the  Uteraiy 
edleolMmof  writings  known  by  his  name.  Of  these  cer- 
tainly many  are  falsely  asoribra  to  the  histfnrical  Hippoc- 
rates of  Cos ;  others  are  almost  aa  oertdnhr  righUy  so 
ascribed ;  others  again  are  dearly  works  of  his  school, 
whether  from  his  ^nd  or  not  Bat  which  are  to  be  re- 
gaidsd  as  the  "genuine  wrnks"  is  still  nnoertain,  and 
anthoritiesareoaoflicting.  There  are  deariy  two  sdiools 
represented  in  the  colleotionj — that  of  Cnidus  in  a  small 
moportioQ,  and  that  of  Cos  m  far  the  larger  number  of 
UM  works.  The  latter  was  that  to  which  Hippocr^«s 
belonged,  and  where  he  gave  instruction ;  and  accord- 
ingly it  may  be  taken  that  works  of  this  school,  when 
not  obriondy  of  a  Afferent  date,  are  Hippocntio  in 
doctrine  if  not  in  aotoal  authorship. 

^ppocratic  Medicme.~The  first  grand  oharaoteristio 
of  Hippocratie  medidne  is  the  high  conception  of  the 
duties  and  status  of  the  phjrsician,  shown  in  the  od- 
ebrated  "Oath  of  Hippocrates"  ac^  elsewhere,— 
equally  free  from  the  mysticism  of  a  priesthood  and 
the  vulgar  pr^ensions  «  a  meroenuy  craft.  So  ma- 
tured a  proieedonal  sentiment  may  perhaps  have  been 
more  the  ^wth  of  time  and  organisation  than  the 
work  of  an  m^vidnal  genitts,  but  oertainly  ootresponds 
with  the  character  universally  attributed  to  Hippocntea 
himself  The  seoond  great  quality  is  the  nngular  artistic 
skill  and  balanoe  with  whion  the  Hippocratio  phyddan 
used  such  materials  and  tools  as  he  possessed.  Here  we 
reeognise  the  true  Greek  ffuf/MxrOv?,  But  this  artistio 
completeness  was  dosdy  connected  mik  the  third 
oanfind  virtue  of  Hippooratio  medtdne, — the  clear 
TBoognition  of  disease  as  being  equally  irith  life  a  pro- 
cess sovemed  by  what  we  diould  now  call  natural  laws, 
which  could  be  known  1^  obsoratum,  and  whidi  indi- 
cated the  spontaneous  and  normal  direction  of  reooveiy, 
hy  folloiring  which  akme  oould  the  phyddan  succeed. 
In  the  fottfth  plaos,  these  views  of  the  *' natural  his- 
toiy  of  disease  (in  modem  language)  led  to  habits 
of  minute  observation  and  accurate  interpretation  of 
i!]rmpt<Hna,  in  which  the  HippoOTatic  sohod  was  un- 
nvaOed  in  antiquity,  and  has  been  the  model  for  dl 
suooeeding  ages,  so  that  even  in  these  days,  wiUi  our 
enormons  advances  in  knowledge,  the  tme  method  of 


run  [nROftT. 

oHnioal  medidne  mij  bs  fdd  to  be  An  anthod  of 

Hippoaates. 

The  actual  adenoo  of  the  ^»pointio  school  wm  of 
course  very  limited.  In  anatomy  and  phydokigT  fittfe 
advance  lud  been  made,  and  so  of  pathdogy  m  tfao 
sense  of  an  ezi^anation  m  mcnbid  inrooenes  or  know- 
ledge of  diseased  structures  then  oonld  be  veiy  little. 
The  most  valuable  intellectnd  posscsdon  waa  a  large 
mass  of  recorded  observations  in  individual  caaes  and 
epidemica  of  disease.  Whether  these  observations  were 
^^stematio  or  individual^  and  how  th^  were  reotwded, 
are  pomts  of  which  we  are  quite  ignorant,  as  the  theoir 
that  the  votive  teblets  in  the  temples  sapped  sooh 
materials  must  be  abandoned. 

Though  the  Hippocmtio  medidne  waa  so  laijgdy 
fonndea  aa  observation,  it  would  be  an  earror  to  aap- 
pose  that  dogma  or  theory  had  no  place.  He  domi- 
nating theory  of  disease  was  the  humoraL  wluoh  has 
never  dnoe  ceased  to  influence  medicd  thoo^  and 
praotioe.  AxKording  to  this  odebrated  theoay,  the 
body  contuns  four  nnmon,— blood,  phlegm,  fdknr 
bile,  and  black  bile,  a  right  proiSortion  ami  miktore 
of  which  constitute  hedth ;  miproper  proportions  or 
irregdar  distribution,  disease.  It  is  donb^  whether 
the  treatise  in  which  this  theory  is  fully  expounded  (n/>l 
ftaraK  Mp^mv)  is  aa  old  as  Hippocrates  himsdf ;  bnt 
it  was  regarded  as  a  Hippocratae  doctrine,  and,  when 
taken  up  and  expanded  oy  GUm,  ito  tenna  not  oojy 
became  ,the  oommm  properiiy  of  the  profoadon,  but 
passed  mto  genersl  literatmn  ud  otnumon  langiia^ 
Another  Hippocratie  doctnuM  the  inflnenoe  of  which 
is  not  even  yet  exhaostedj  is  that  of  the  healing  power 
of  nature.  Not  that  Hippoontes  taught,  as  he  was 
afterwards  reproadied  with  teadiing,  that  nature  is 
Boffident  for  the  cure  of  diseases ;  for  he  hdd  rtrongly 
the  efficacy  of  art  But  he  reoogaiied,  at  least  in  aente 
diseases,  a  naturd  process  which  the  humois  went 
through,— bdng  first  of  all  crude,  then  passing  throngb 
coction  or  digestion,  and  findly  bdng  expelled  1^  reao- 
lution  or  emu  thrDiigh  one  of  the  natural  ehannds  of 
the  body.  The  duty  of  the  phyndan  was  to  foresee 
these  dian^  "to  aadat  w  not  to  hinder  them,"  so 
that  "the  Bide  man  mightoonqner  the  dtsaue  with  the 
help  of  the  phyddan.^'  The  times  at  which  crises 
were  to  be  expected  were  naturally  looked  for  iridi 
anxiety ;  and  it  was  a  cardind  point  in  the  Htppoeratie 
system  to  foretell  them  urith  preddon.  Hippocrates, 
infinenced  as  is  thought  by  the  Pythagorean  doctrines 
of  number,  teught  that,  they  were  to  he  expe^ed  on 
days  fixed  by  certun  numeried  rules,  in  some  cases  on 
odd,  in  others  on  even  numfoersj— die  celebrated  doc- 
trine of  '*  critical  davs."  This  mlse  precision  can  have 
had  no  practicd  value,  but  may  have  enforced  haUts 
of  minute  observation.  It  foUows  from  what  has  been 
said  thatproonont.  or  the  art  of  fiwetdlii^  the  coons 
and  event  of  the  ^diaease,  was  a  strong  pomt  wiUi  the 
Hippooratic  phyddsmk  In  this  they  nave  pabam 
never  been  excelled.  Diagnoda,  or  recogntticm  of  ue 
diseasej  must  have  been  neoeaearily  impmect  wlmn  no 
sdentino  nosology:  or  system  of  disease,  existed,  and 
the  knowledge  pf  anatomy  was  quite  inadequate  to 
dlow  of  a  predse  determination  of  the  seat  of  disease; 
but  symptoms  were  no  doubt  observed  and  ioterpntod 
skilfully.  The  pulse  is  not  spoken  of  in  my  of  the 
worics  now  attributed  to  Hippocrates  himsdf,  though 
it  is  mentioned  in  other  wo»b  of  the  collection. 

In  the  treatment  of  disease,  the  Hippocratie  sdtoo) 
attadied  fffoat  iim)ortanoe  to  dietj  the  variations  neees- 
Buy  in  dimrent  dueaaes  bdng  miimtelf  d^ned.  Med- 
idnes  were  regarded  as  of  seocmdaiy  impoftance,  but 
not  neglected,  two  hundred  and  nx^^e  druga  bdng 
mentioned  at  different  places  in  the  Hippocratie  wwka 
Blood-letting  was  known,  but  not  gi^tly  practised. 
The  highest  importance  was  attached  to  applying  all 
remedies  at  the  right  moment  and  the  gmadf  imnei- 
ple  en^iroed  of  making  all  influenoes — internd  and  ex- 
ternal—cooperate  for  Uie-  relief  of  the  patient  Ttw 
inindples  of  treatment  just  mentioned  ^^ply  morn 
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pecoftU}*  to  the  onn  of  unt«  difletsM:  Iwt  they  «e  the 
noBt  salient  chuaocenrtJu*  of  the  ffippocntie  adiool. 
In  chnmio  cues  diet,  esatmOt  ""^  utazal  melhodi 

wm  chiefly  rdied  x^ftfa. 

Hie  nhoot  of  Cnidiu,  as  diatinfmahed  from  that  of 
Ode,  of  which  Hippoorates  is  the  lepreaoitatm, 
mm  to  h»B  lUraied  in  attaching  man  importuioe  to 
ttw  ^ffendoea  ot  meatX  diieuei,  and  to  am  made 
ttonnse  of  drags.  A  tratiae  on  the  ^eeasea  of  women, 
oontuned  in  the  Hippocntio  oolleotion,  and  of  remaric- 
aUe  pnuitical  teIoc,  is  attributed  to  this  sehooL 

The  above  aketeh  of  Hippociatia  me^oine  will 
make  it  leaa  neoeasary  to  dwell  uixm  the  detailB  ^ela- 
tJiig  to  subsequent  medical  schools  or  sects  in  anraent 
times.  The  general  ooooeption  of  the  pbyBcdon's  aim 
and  task  remained  the  same,  thondi,  as  knowledge 
inoreaaed,  Uiere  was  much  diveiMnoe  Doth  in  theoiy  and 
pnotke,— «Ten  oppoong  sohoua  were  fomid  to  be  de- 
vdofHug  smne  psA  of  tro  Himxteratic  system.  Direct 
opponents  or  repndiatcns  of  the  aathonty  of  Hipi>oo- 
lates  were  rare,  all  generally  appealing  to  his  authority. 
Bot^  insenmbly,  the  least  valuable  put  of  the  Hippo- 
eratic  work,  the  Uieorv,  was  made  pennanent ;  the  most 
vahiaUeithe  practiou,  ne^ected. 

Ihat-^mocraHc  M^Ueme. — After  Hippocrates  the 
progress  of  medicine  is  Greece  does  not  call  for  any 
special  xenuu'k  in  such  a  sketch  as  this,  laot  mention 
must  be  made  of  one  great  name.  Though  none  of 
Aristotle's  writings  an  striotlf  medical,  he  has  by  bis 
reaeudieflinanatMny  and  physidogy  ecmtribnted  greatly 
to  the  progress  of  medidne.  It  should  also  be  remem- 
bered uiatfae  was  of  an  Asdepiad  fiunily,  and  received 
that  INUtif  medical  ednoadtm  which  waa  tradiUonal  in 
andbi  nunifies,  and  also  hinuelf  is  said  to  have  practised 
medidne  as  an  amateur.  Moreover,  his  works  on  nat- 
ural hi^iy  doubtkes  Aurthered  the  progress  among 
the  Greeks  of  science  tributary  to  medicme,  though  the 
<Hi1y  specimens  of  snoh  worics  which  have  come  down 
to  us  from  the  Perinatetic  school  are  those  of  Theo- 
phrastns,  who  ma^  be  coneddered  the  foimder  of  the 
snenUfio  study  of  botany.  Among  his  encivclopsedio 
writings  were  some  oa  meiuoal  suUeots,  of  which  frag- 
ments on^  have  been  preserroo.  The  Peripatetic 
sduwl  may  have  been  more  favorable  to  the  develop- 
ment of  medidne,  as  of  other  departments  of  natural 
knowledge,  than  any  other)  but  there  is  no  evidence 
that  any  of  the  philosophical  schopla  had  important 
influence  on  the  progress  of  modicin&  The  fruit  of 
Aristotle's  teaching  and  example  waa  aeon  later  on  in 
the  schools  of  Alexandria. 

The  century  after  the  death  of  Hippocrates  is  a  time 
almost  blank  in  medical  annals.  It  is  probable  that  the 
sdcnce,  like  others,  shared  in  the  general  intellectual 
dedine  of  Greece  aflcr  tho  Maoedonian  supremacy ; 
but  the  works  of  phyaidans  of  the  period  are  almost 
entirely  lost,  and  were  so  even  in  the  time  of  Galea. 
Galen  classes  them  all  as  of  the  dogmatic  school;  but, 
whatever  may  have  been  their  characteristics,  they  fan 
of  no  importance  in  the  histori?  of  the  sdence. 

Alexandrian  School  of  Mcdidne. — ^The  dispersion  of 
Greek  sdence  and  intellectual  activity  through  the 
world  by  the  conquests  of  Alexander  and  his  saccessors 
led  to  the  formaUon  of  more  than  one  learned  centre, 
in  which  medicine  among  other  sdences  was  represented. 
Pergamum  was  early  distinguished  for  its  medical 
school ;  but  in  this  as  in  other  respects  its  reputation 
was  ultimately  effaced  by  the  more  brilliant  fame  of 
Alexandria.  It  is  here  that  the  real  conUnnarion  and 
development  of  Hippocratie  medicine  can  be  traced. 

In  one  department  the  Alexandrian  school  rapidly 
mriHUBed  its  Greek  original,  namely,  in  the  stuciy  of 
anatomy.  The  dissection  of  the  human  body,  of  which 
some  donbtfiil  tmee  or  hmts  only  are  found  in  Greek 
times,  was  assiduously  carried  out,  being  favored  or 
even  suggested  perhaps  by  the  Egyptian  custom  of 
disombowelHng  and  embalming  the  bodies  of  the  dead. 
There  is  no  doubt  that  the  organs  were  also  examined 
by  opening  the  bodies  of  livug  persons, — criminals 


eon^mned  to  death  bsnig  i^ren  over  to  tlie  I 
for  this  purpose. 

Two  eminoit  names  stand  in  tho  first  rank  as  leaden 
of  the  two  eariiest  adiods  of  medidno  which  aro^e  ia 
Alexandria,  Heroplulus  and  Eradstratua. 

Herophilus  was  a  Greek  of  Chalcedon,  a  pupil  of  the 
sohoc^  Doth  of  Cos  and  of  Gnidus.  He  waa  eqwdaSpr 
noted  for  his  profound  researches  in  anatomy  (see  v(d.  jl 
p.  703),  and  in  the  knowledge  and  practice  of  medidno 
□e  appears  to  have  been  equally  renowned.  He  pro- 
fessed himself  a  close  adherent  of  Hippocrates,  and 
adopted  his  theory  of  the  humors.  He  also  made  ex- 
tensive use  of  drugs,  and  of  bleeding.  The  reputation 
of  Herophiltfi  is  attested  by  the  fact  that  four  oondd- 
eiable  phydcuns  wrote  worics  about  him  and  his  writ- 
iilgs,  and  he  is  flirther  spoken  of  with  the  hi|[hesfc  le- 
(qiect  bv  Gakn  and  Gdsns.  By  the  general  voioe  of  Uie 
medical  worid  of  antiquity  he  was  placed  only  seotnid 
to  Hippocrates. 

Erasistratiis  was  the  contcmporai;y  and  rival  of  He- 
rophilus. Idttle  is  known  of  his  hfe,  exoept  that  he 
spent  some  time  at  the  court  of  Sclcucus  locator  at 
Antioch  before  coming  to  Alexandria,  and  that  he 
cultivated  anatomy  late  in  life,  after  he  had  taken  up 
his  abode  in  the  latter  city.  His  numerous  works  are 
also  almost  entirely  loBt^fra^ents  onlybdng  preserved 

a Galen  and  others.  l^j-a^iiBtratus.  instead  of  following 
ippocratcs  as  Ucrophitus  did,  depredated  him,  and 
seems  to  have  betrn  nAher  aurcsdve  and  independent, 
in  his  views.  He  appears  tfTnavo  leaned  to  mechanical 
exnlanations  of  the  fQonptoms  of  disease,  as  wag  espe- 
cially tlie  case  with  inflammatiouj  of  which  he  gave  the 
first  rational,  though  necessarily  madequate,  mcoiT. 

Tlie  two  schools  composed  of  the  followem  of  He- 
rophilus and  Krasistratus  respectivdy  long  divided  be- 
tween them  the  medicaT  world  of  Alexandria.  The 
names  of  monv  prominent  membeis  of  both  sects  have 
been  prcscrvoa,  but  it  would  be  useless  to  repeat  them. 
The  Herophilista  still  reverenced  the  mcmoiy  of  Hip- 
pocrates, and  wrote  numerous  commentaries  on  his 
works.  They  produced  many  onincnt  anatomists,  but 
in  the  end  seem  to  have  boocnne  lost  in  theoretieal  sub- 
tletiee,  and  to  have  maintuned  too  hi^  a  standard  of 
literary  cultivation.  The  Bchod  of  £nunstratas  was 
less  distinguished  in  anatomv  than  that  of  Herophilus, 
but  p^d  mora  attention  to  the  s[>ec!al  Hymptoms  of  dis- 
eases, and  employed  a  great  varietv  of  drugs.  It  was 
longer-lived  than  that  of  Herophilus,  for  it  still  num- 
bered many  adherents  in  the  2d  ccntui;y  after  Christ,  a 
century  after  the  latter  had  become  extinct 

The  Erasistrateans  paved  tho  way  for  what  was  in 
some  respects  the  most  important  school  which  Alex- 
andria produced,  that  known  as  the  empiric,  which, 
though  it  recognized  no  master  by  name,  may  be  con- 
sidered to  have  been  founded  by  Philinus  of  Cos  (280 
B.  c. ),  a  pupil  of  Herophilus ;  but  Serapion,  a  great 
name  in  antiquity,  and  Glaudas  of  Tarcntum,  who 
traced  tho  eminncal  doctrine  bock  to  the  writings  of 
Hippocrates,  are  also  named  among  its  founders.  The 
most  striking  peculiarity  of  the  empirics  was  that  they 
rejected  anatomy,  regarding  it  as  useless  to  inquire  into 
the  causes  of  things,  and  thus,  as  thc^  contended,  being 
the  more  minute  in  tiieir  observation  of  the  octtud 
phenomena  of  disease.  They  professed  that  their 
whole  practice  was  based  upon  experience,  to  which 
word  they  gave  a  si)ecial  meaning.  Three  sources,  and 
three  on^,  could  experience  draw  from : — observation, 
histOTy  (il  e:,  reoorded  observation),  and  judgment  bgr 
analogy.  These  three  baaea  of  knowledge  were  known  as 
the  "  fenpod  "  of  the  empirics.  It  should  no^  howerar, 
be  fb^ttcn  that  the  empirics  read  and  industriously 
oommcntcd  on  the  works  of  Hippocrates.  They  were 
extiemely  successful  in  practioal  matters,  especially  in 
surgery  and  in  the  use  of  drugs,  and  a  iai^e  part  of^the 
routine  knowledge  of  diseases  and  remedies  which  be- 
came tracUtional  in  the  times  of  the  Roman  empire  is 
believed  to  have  been  derived  fVom  them.  In  the  2d 
ccitttury  the  school  became  dosely  connected  with  the 
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philoMphioal  ieot  of  the  Sdeptios,  wh<m  leader,  S^tos, 
wu  aa  empirical  phyridan.  It  lived  and  flonriahea 
&r  beyond  this  time,  when  transplanted  to  Rome,  not 
less  than  in  its  native  Alexandria,  and  appears  to  be 
veoogniaUe  arcn  up  to  die  beginning  of  the  Bfiddle 


ire  lode  at  the  mak  of  the  Alenndrian  sohoob 
in  medinne  as  a  iriu^,  we  mwt  admit  that  Uie  prog- 
resB  made  was  great  and  permanent.  The  armtest 
•errioe  rendered  to  medicine  was  ondoubtedly  the 
Vystematio  stad?  of  anatomy.  It  is  dear  that  the 
uowledgo  of  nmotion  (phymology)  did  not  by  any 
means  keep  pace  vith.  tne  knowtedg^  of  structure, 
and  this  was  probably  the  reason  why  the  important 
sect  of  the  empirics  were  able  entirely  to  dispense  with 
anatomical  knonriodge.  The  doctrines  of  Hippocrates, 
thongh  lightly  thought  of  by  the  Erauatratduu,  still 
were  no  doubt  very  widely  accepted,  but  the  practice 
of  the  Hippocratio  school  nad  been  greyly  improved  in 
almost  every  department, — smgeiy  and  obstotrics  being 
probably  those  in  which  the  Alexandrian  practitioners 
oould  compare  most  £ivorably  with  those  of  modem 
times.  We  have  now  to  trace  the  fortunes  of  this  body 
of  medical  ,  doctrine  and  practioe  when  transplanted  to 
Bome,  and  ultimately  to  the  whole  Roman  world. , 

Soman  Medidne. — ^^e  Romans  cannot  be  sud  to 
have  at  any  time  originated  or  nossesBed  an  independ- 
ent school  of  medidne.  They  had  from  early  times  a 
very  complicated  system  of  superstitious  medicine,  or 
religion,  related*  to  disease  and  the  cure  of  disease,  bor* 
rowed,  as  is  thought,  from  the  Etruscans ;  and,  thoofh 
the  saying  of  Hiny  that  the  Roman  i)eople  got  on  for 
ox  hundred  years  without  doctors  was  doubtless  an 
exaggeration,  and  not,  litemlly  SDcaldng,  exact,  it  must 
bo  accepted  for  the  broad  truth  wuicfa  it  ocmtuiiB.  When 
a  medical  profesmon  appears,  it  is,  so  far  as  ve  are  able 
to  tnoe  it,  as  an  importation  from  Greece. 

Hie  first  Greek  physician  whoso  name  is  preserved  as 
having  migrated  to  Rome  was  Archogathns,  who  came 
over  iTom  tiie  Peloponnesus  in  218  b.  c.  ;  but  there 
were  probaUy  othen  before  him.  When  Greece  was 
made  a  Roman  province,  the  number  of  such  phy- 
sicians who  sou^t  their  fortunes  in  Rome  must  have 
been  ver^  largo.  The  bitter  words  of  M.  Pordus  Cato, 
who  disliked  them  as  he  did  other  representatives  of 
Greek  cnhare,  are  evulenoe  of  this.  The  moat  eminent 
tium  eailier  Greek  phymdans  at  Bome  was  Aaole- 
nudes,  tho  fiiend  of  Cicero  (bom  124  b.  o.  at  Pmsa  in 
Bithynia).  He  came  to  Rome  as  a  young  man,  and 
soon  became  distinguished  both  for  his  medical  skill 
and  his  oratorical  powa.  He  introduced  a  system 
which,  so  far  as  we  know,  was  his  own,  though 
founded  upon  the  Epicurean  philosophical  creed;  on 
the  practical  side  it  conformed  pret^  closely  to  the 
Stoic  rule  of  lifo,  thus  adapting  itself  to  the  leanings 
of  tlie  better  stamp  of  Romans  in  iho  later  times  of 
the  republia  According  to  Asdepiades  all  disuues 
depended  upon  altorauons  in  tho  dze,  number,  ar- 
rangement, or  movement  of  the  *' atoms."  of  which, 
aooordinx  to  the  doctrine  of  Epicurus,  tne  body  con- 
sisted. These  atoms  were  umted  into  pasaagee  (w6pot) 
ibrpngh  which  the  Juioes  of  the  body  were  conveyed. 
Hiis  doctoine,  of  which  the  developments  need  not 
ihrCher  be  followed,  was  important  chiefly  in  so  far 
that  it  was  perfect^  distiiKA  nom,  and  opposed  to,  the 
hmnoml  pathology  of  Hippocrates.  In  the  teeatmoit 
of  disease  Asclepiades  attached  moat  importance  to 
diet,  exerdse,  passive  movements  or  frictions,  and  the 
ezt«mal  use  of  cold  water, — in  short,  to  a  modified 
athletic  truning.  He  r(god«d  the  m$  medicatrtx  na- 
ttaraSf  pointing  out  that  natore  in  man^  cases  not  only 
did  not  help  but  marred  the  cure.  His  kno^riedge  of 
disease  ana  sonncal  skill  were,  as  appeais  from  t^e 
aoooimts  girai  &  Cebns  and  CoeUns  Aurolianus,  Teiy 
oODnderable.  AsdefHidei  had  many  pupils,  who  ad- 
famd  more  or  less  closely  to  his  doctrines,  but  it  was 
eqMoially  one  of  them,  Themison,  who  ^ve  jwnna- 
aoMM  to  the  »^iw***'ffgff  of  his  master  by  framing  out  I 


of  them,  with  scmte  modifications,  a  new  system  of 
medical  doctrine,  and  founding  on  this  basis  a  sohool 
whioh  lasted  for  some  oentnnes  in  soooenftil  jvnhf 
with  the  Hippocratio  tnditkm,  whidt,  as  we  ban 
seen,  wai  op  to  that  tmw  th«  pnniling  mfinenoe.-iB 
medidne. 

This  qntem  wai  known  H  methodiBni,  ito  adhenato 

as  the  methodkn  or  methodisbL  Its  main  pm^jttB 
wen  that  it  was  useless  to  oonnder  the  canses  <^  fdah 
ease,^  or  even  the  organ  affected  by  ths  diseaie,  mi 
that  it  was  soffident  to  know  what  was  oosuumi  to  «l 
diseases,  vix^  their  common  qualities  (oommmutatoPi 
mtv6T^e().  Of  these  there  were  three  jwanble  fonu— 
(l)relaxation,  (2}  contraction  of  the  nunoto  paaaa^es  w 
and  (3)  a  mixed  state,  part^lax,  partly  ccnstneted. 
The  signs  of  these  mor^d  states  were  to  be  found  in  the 
general  constitution  of  the  body,  especially  in  the  exer^ 
tions.  Beddes  this  it  was  important  only  to  condder 
whether  the  disease  was  acuto  or  chitmic.  wheth«  it 
wu  increasing^  dedining,  or  stationary.  Ireatineut  of 
disease  ms  duwted  not  to  any  spedal  organ,  nor  to 
produdng  the  crises  and  critical  discharges  of  the  Bip- 
pocratic  school,  but  to  correcting  the  morbid  conunoa 
condition  or  "oommunity,"  relaxing  the  body  if  it  was 
constricted,  causing  contraction  if  it  was  too  lax,  and  in 
the  *'  mixed  state  actinK  according  to  the  predominant 
condition.  This  dmplermet)f  treatment  was  the  iystem 
or  "  method  "  from  whidi  the  school  took  its  name. 

The  methodista  agreed'witii  the  empirics  in  one  point, 
in  t^eu-  contempt  for  anatomy;  but,  irtrictly  speudng, 
they  were  dogmatists,  though  with  a  dogina  different 
from  that  of  the  Hippocratio  schooL  Bemdes  Ilian- 
ison,  its  systematio  toonder,  the  sohod  boasted  many 
physidans  eminent  in  thdr  day,  among  whom  llieBsar 
hn  of  TraUes.  a  half-educated  and  boastfol  wet^der, 
was  one  of  the  most  popular.  He  revoraea  the  Hip- 
pocratio maxim  "art  is  long,"  promidng  his  sehohus 
to  teach  tl^em  the  whole  of  medidne  in  dx  months, 
and  bad  inscribed  upon  his  tomb  larpovUiK,  as  being 
superior  to  all  living  and  bygone  phj^dans. 

In  the  2d  oontu^  a  much  greater  name  appean 
uuong  the  methodists,  that  of  Boranus  of  Ephesns,  a 
physician  mentioned  with  praise  even  by  Tertullian  and 
Augustine,  who  practised  at  Rome  in  the  rdgns  of  Tra- 
jan and  Hadrian.  Soranus  is  known  a  work,  stiU 
extant  in  the  Greek  ori^nal,  on  the  diseases  of  wtnuiB, 
and  also  by  the  I^tin  woric  of  CoeUus  AureUanus.  three 
oentnries  uter,  on  aouto  and  ohnmie  diseases,  vniich  is 
based  upon,  if  not,  as  some  think,  an  aetoal  translation 
of,  the  chief  work  of  Soranus,  and  which  is  the  prin- 
dpal  source  of  our  knowledge  of  the  methodic  scho<d. 
The  woric  on  disMses  of  women  is  the  only  otnnpleto 
woric  on  ibat  sulyect  whioh  baa  come  down  to  us  nam 
antiqni^,  and  shows  remarkaUe  fulness  of  practical 
knowledge  in  relation  to  its  subject  It  is  notaUe  that 
an  important .  instmment  of  research,  the  speeuhimi 
whioh  has  been  rdnvented  in  modem  times,  was  used 
by  Soranus;  and_  spedmens  of  still  earlier  date,  show- 
ing great  mechanical  ^perfoction,  have  been  found  among 
the  rains  of  Pompeu.  The  yrork  on  acute  and  chnmio 
diseases  is  also  fall  of  practioal  knowledge,  but  pene- 
tnt«d  with  the  theories  of  the  methodista. 

The  methodic  school  lasted  certainly  for  some  osb- 
turies,  and  infiuenoed  the  revival  of  medical  sdenoe  m 
the  Middle  A«e,  though  overshadowed  by  Uie  greater 
reputatum  of  Galen.  It  was  the  first  d^nite  prodnet  of 
Greek  medidne  on  Roman  soil,  but  was  destinM  to  be  fol  ■ 
lowed  by  others,  which  kept  up  a  more  or  leas  snccess 
fill  rivalry  with  it,  and  with  the  Hippocratio  tradition. 

The  so-oalled  pnenmatio  school  was  founded  by 
Atheiueus,  in  the  Ist  century  afler  Christ  Aoonding 
to  its  doctrines  the  normal  as  well  as  diseased  actioni 
of  the  body  wen  to  be  referred  to  the  oporatioo  of  Uw 
pnenma  or  oniversal  souL  This  doctrine,  amdelr 
tiansfemd  from  phikeophical  speculation,  was  in- 
tended to  reconcile  the  hnmoial  (or  Hippooaiae)  and 
solidist  (or  methodic)  sduiolf ;  bat  the  methodisla  «aai 
to  have  obdmed  Athenmu  as  me  of  thoasdna. 
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The  oonffiobi  of  Uie  opponag  aabods,  ud  Uie  ob- 
nooB  defioencMt  of  each,  led  many  phyadam  to  tiy 
and  ounlaiie  Uie  vahiaUo  parti  of  eaoK  fifBteiii,  and  to 
caD  themaelvea  eoleotka.  Among  tlieae  were  firand 
many  of  the  moat  eminent  phynoians  of  Grseoo-Bomaa 
'foes.  It  mqr  be  nffident  to  name  RqAu  of  Bphesns, 
md  Anhixenea,  who  is  mentaooed  by  JutouL 
'•-Althongh  no  system  or  impoitant  doctrine  of  medi- 
dne  WM  oxiginated  l^the  Roman  inteDeot^  and  though 
tlM  praotioe  of  the  profeeaion  waa  luobably  akuoat  ett- 
tiMly  in  the  handa  of  the  Greeks,  the  most  compete 
jiistnie  whioh  ve  have  of  medical  tlionght  and  aotinty 
nvBoaun  taum  ia  dne  to  a  Latin  pen,  and  to  one  idio 
was,  in  allprobaUlityi  not  a  phynoian.  A.  CtnneUaa 
Cdraa,  a  Soman  patnoian,  wno  lived  probably  in  the 
fint  oeatniy,  appeals  to  hare  itndiea  medkuM  aa  a 
tffanoh  of  genkal  knowledge.  Whether  he  was  a 
praotiaing  rayaiciBn  or  not  has  been  a  mattev  of  ood- 
tnwa^.  Tna  oomhuion  sappcKted  by  most  eridenoe 
aeems  to  be  that  he  praotjaed  on  his  fliends  and  de- 
pendanta,  bat  not  aa  a  remonentive  {wofessML  His 
well-known  woi^  De  Medieiaa.  was  one  of  a  series  of 
treatises  intended  to  embraoe  all  knowlecbie  proper  for 
a  man  of  the  worid.  It  was  not  meant  for  the  physi- 
ciana,  and  waa  ontunlr  little  read  Inr  thaiL  as  Oafans 
is  gnoted  by  no  medioal  writer,  and  what  nnned  to  Igr 
Pliny  is  spoken  of  aa  an  aathor,  not  a  phyndan.  There 
is  no  doQDt  that  his  work  is  chiefly  a  compilation ;  and 
DarcmbeiXi  wiUi  other  KdKrfan^  lua  txaoed  a  large 
number  of  paasa^  of  the  Latm  text  to  Greek 
origtnah  frrun  wluoh  they  were  tnndated.  In  the  de- 
Bonption  of  sorgioal  operations  the  Tagnenees  of  the 
hmgnage  seems  sometimes  to  show  that  the  author  had 
not  iMrfonMd  sndi  bimsdf ;  but  in  other  parts,  and 
espeoiaUy  in  his  historical  intiodnoti<m,  be  speaks  mth 
more  oonfideraoe;  and  ereiTwhere  he  oonapaiea  and 
eriticises  with  learning  and  judgment  The  whole 
body  <tf  nedio«l  litentore  bdcmging  to  the  ^ppoontio 
and  Alexandrian  ttmea  is  aUr  summariied,  and  a 
knoiriedge  of  the  state  of  me£oa]  sotmoe  up  to  and 
daring  the  tamea  of  the  author  is  thus  oonveyod  to  as 
which  can  be  obtuned  from  no  other  soaroe.  I^e 
wvmHe  of  Celsns  is  thus  for  us  only  second  in  importance 
to  the  Hippocratao  writings,  and  the  wo^  or  (Hkn : 
hat  it  is  Tunable  rather  aa  a  part  of  the  histovy  oi 
medicine  than  aa  the  salnect  of  that  histoiy.  It  fbnns 
no  link  in  the  general  chain  of  medioal  tradition,  for 
the  ample  reason  that  the  infiuenoe  of  Celsus  (putting 
aade  a  few  scanty  allurions  in  mediaral  tinles)  ocan* 
m«ued  in  the  15th  oentoiy,  when  his  worica  were  fizat 
difloorered  in  mannsoript  ot  oommitted  to  the  preaa. 
Knee  then,  however,  he  nas  been  afanoet  ap  to  onr  own 
tiroes  the  most  popular  and  widely-read  ox  all  medical 
(dassioe,  partly  tar  the  qualities  already  indicated,  partly 
faooaose  ne  was  one  of  the  few  of  those  daarios  aooes- 
iiUe  to  readera  of  Latm,  and  partly  also  beoanse  of  the 
pvi^  and  clasrioal  perfection  of  lus  language. 

Of  Pliny^  anodier  encydopsedio  writ^^  a  few  words 
mm*  be  said,  though  he  was  not  a  physician.  In  his 
yatural  J9utory  we  find  as  complete  a  sommary  of  the 
popular  medicine  of  his  time  as  Celsas  giree  of  the 
MB^ifio  medicine.  Iliny  disliked  doctcra,  and  loat  no 
oTOottimity  of  depiedatmg  regidar  medicine;  never- 
tneless  be  has  left  many  qnotatKma  from,  and  many 
datailB  aboat,  medioal  auuion  which  are  of  the  hij^iest 
nine.  He  is  uaefbl  to  ns  fbr  what  he  wrote  about  the 
histtnyof  medBc>ne,notfi)rwliatheeontribut6d.  like 
Odsua,  he  had  litue  influence  on  soooeeding  medioal 
Utoatore  or  praotioeL 

We  now  ocone  to  the  writer  who,  above  all  others, 
nthered  up  into  himsdf  the  dirergent  and  scattered 
uirMds  of  annent  medicine,  and  oat  of  whom  ag»n 
the  mtber  part  of  modem  Boropean  medicine  nas 
Sowed.  Galen  (see  voL  I  704  and  z.  22)  was  a  man 
famished  with  all  the  anatomical,  medioal,  and  philo- 
soidiioal  knowledge  of  his  time;  he  bad  studied  all 
kinds  of  natural  cnriositieB,  and  had  stood  in  near  rela- 
tioi  to  important  political  events;  he  possessed  ewv^ 


moos  ittdusby,  great  maotioal  sigacitj,  and  unboondad 
literazy  fluency.  He  had,  in  fiwt,  ereiyqaa&ty  neees- 
saiT  for  an  eneydopesdio  writer,  or  even  for  a  liteimry 
aad^  profeeoonal  autocrat  He  found  the  medical  pro* 
fesrimi  of  his  time  split  up  into  a  number  of  BMts, 
meiUcal  anence  ocmfoonded  under  a  multitude  of  <kg^ 
matio  systems,  the  social  status  ud  moral  intcsrity  of 
idi^niaiaaB  degraded.  He  appears  to  have  made  it  his 
ol^ect  to  reform  these  evils,  to  reoondle  sdentiSo  ao- 
qmrements  and  practical  skill,  to  bring  back  the  unify 
of  medidne  as  it  had  been  undorstood  by  Hippocratea, 
and  at  the  same  time  to  laise  the  digmty  m  mediaal 
inetitsonen. 

Galen  waa  as  devoted  to  anatonucal  and,  ao  &r  aa 
then  understood,  physiological  research  aa  to  practical 
medicine.  He  worked  enthnaiastioally  at  dissection, 
thoo^,  the  liberty  of  the  Alexandrian  sohools  no 
longer  existing,  he  could  dissect  only  animals,  not  the 
human  body.  In  his  anatomical  stodiee  Galen  had  a 
twoftdd  object,— a  philosophical,  to  show  the  wisdom 
of  the  Creator  in  making  eTeiytbiDg  fit  to  serve  its 
irarpose,  and  a  practical,  to  ud  tiie  diagnosis,  mr  noog- 
nition,  of  disease.  The  flnt  led  him  into  a  teleologioal 
qnKem-  so  minute  and  orentnined  as  to  defeat  its  own 
nd;  the  aeoeod  was  snoceesfuHy  attained  fay  j^Ting 
greater  preonon  and  oertaintf  to  medioal  and  smripoal 
piactioe  in  difficult  oases.  Hjs  genoal  plurmology  waa 
eaaentially  founded  upon  the  ffippooratio  tnetny  of  the 
four  elements,  with  which  h»  «Hnl^ned  the  notatm  of 
qnrit  (pneoma)  penetrating  aU  parte,  and  mingled 
with  the  humors  m  different  prowfftions.  It  was  <« 
thu  Add  that  he  most  Tehemently  attadced  the  pre-  - 
Tuling  atomistio  and  materialistio  Tiews  of  the  me- 
thodic school,  and  hia  oonoeption  of  the  pnenma  became 
in  some  reepeots  half  m^physicaL  His  own  reseanhes 
in  spedal  branches  of  physiology  were  impoitanti  but 
do  not  strictly  bekmc  to  our  present  sul^eot 

^Hm  apfdraatum  m  phyBtuogy  to  the  vsjinatka  of 
^seasBS,  ud  thus  to  praotioei  was  chiefly  \^  the  tbeoiv 
of  the  temiMnments  or  mixtores  which  Guen  founded 
upon  the  ^ppocratio  doctrine  of  humorSLbut  dsvd- 
oped  irith  mairelknia  and  &tal  ingenuity.  Theaoniial 
otmditMm  or  temperament  of  the  Dody  depended  wpom 
a  proper  mixture  ot  proportion  of  the  four  elemmt^— 
hot,  odd,  wet,  and  dry.  From  &ul^  proportiona  of 
the  same  arose  the  vUemperwt  ("distempen")  whidi» 
thouffh  not  diseases,  were  Uie  oocarions  of  disease. 
Equal  importance  attached  to  firahy  mixtures  or  dy»> 
cnnm  of  the  blood.  By  a  combination  of  theee  mM*- 
lud  inediepodtions  with  the  action  of  dd^crioos  infla- 
enoes  firom  wiflkrat  all  diseases  were  produced.  Galen 
showed  extrane  ingenmty  in  explaining  all  tymptome 
and  all  diseases  on  his  eyetim.  No  phenomenon  was 
without  a  name,  no  problem  without  a  soluticML  And, 
though  it  was  {vededy  in  his  fine-spun  subtlety  that  he 
departed  fortheat  firom  sdentifio  method  and  i«aotical 
utility,  it  was  this  very  quality  idiich  seems  in  the  aid 
to  have  secured  his  popolari^  and  estaWdied  his  pf^ 
eminence  in  the  medical  worid. 

Galen's  ose  of  drugs  was  influenced  largely  bv  the 
same  theories.  In  drugs  were  to  be  reoogmxed  thu 
same  elementary  qaalitaee— hot  cold,  moist,  dry,  etc. 
—-as  in  the  human  body ;  and,  on  the  inrndiue 
oaring  byjQontnries,  the  use  of  one  or  otniar  was  indi- 
eated.  The  writings  of  Galen  c(»tain  less  of  simile 
objectiTe  obsemtion  than  those  of  several  other  andent 
phyndaas,  aU  being  swept  into  the  current  of  dogmatta 
expodti(m.  Bat  there  ia  enough  to  show  the  thorough* 
neas  and  extent  of  his  mctMal  knowledge.  IJnfor- 
tonately,  it  was  ndther  this  nor  his  seal  lor  research 
that  chiefly  won  him  followers,  but  the  oompleteness 
of  his  theoretical  explanations,  which  fell  in  wiUi  the 
mental  hatnts  of  succeeding  oentnriea,  and  were  sudi 
as  have  flattered  the  intdlectual  indolence  <^  all  ages. 
But  the  reputation  of  Galen  grew  slowly;  he  does  not 
xmear  to  naTe  a\jo^  any  pre-eminence  over  other 
ptaynciana  of  his  time,  to  most  of  whom  he  was 
stronclF  opposed  in  ofoaion.   In  the  next  genarataaB 
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he  b^an  to  be  eeteemed  oply  as  a  philoBopher ;  pad- 
aaHy  bis  system  waa  implioitly  aooepted,  and  it  ei^oyed 
a  Kreat  though  not  exclnsive  predominuoe  till  the  fall 
of  Bonun  civilization.  When  the  AisiiB  poBseeaed 
thenuehrea  of  the  SDattered  remains  of  Greek  culture, 
the  woAb  of  Galen  were  more  highlyesteemed  than  any 
othen  taasBpt  iimeo  of  Anatotle.  Through  the  Arabs 
tbs  QaleiUoal  iSVtem  finmd  Ha  way  bade  a^ain  to  West- 
ern fivrope.  Even  when  Arabian  raodioiDe  gave  w^ 
bcrfine  (he  direofc  teaching  of  the  Greek  aathora  resoued 
fiom  wt^ieetj  the  aothority  of  Galoi  was  increased 
instead  of  bemg  ^miniwedj  and  he  aasnmed  • 
pontion  of  autoCTai^  in  medical  science  which  was 
only  dowly  nndermined  by  the  growth  of  modem 
acnenoe  in  the  17th  and  ISih.  centurios. 

Bat  the  histoiy  of  medicine  in  Roman  times  is  by  no 
means  the  same  thine  as  the  hi^ry  of  the  &te  of  the 
works  of  Galen.  For  some  centuries  the  methodic 
school  was  poptdar  at  Borne,  and  produced  one  p 
adan,  Coehns  AnreUanus,  who  must  be  prononno 
wnt  to  CeboB,  the  most  ommderable  of  the  Jjnldn 
nu^cal  writen.  ^s  date  was  in  all  probability  the 
end  of  the  4th  or  beginning  of  the  5th  century.  The 
worha  bearing  his  name  are.  as  has  been  stud,  ehtizely 
based  upon  tbe  Greek  of  Sotauos,  but  are  important 
bo^  becanseUieir  G^reek  originals  are  lost,  and  becaase 
Uiey  are  evidence  of  the  state  of  medical  pnctioe  in 
his  own  time.  The  popularity  of  Oajlius  is  evinced  b^ 
the  &ct  that  in  the  6th  century  an  abridgment  of  his 
larger  work  was  recommended  by  Cassiodoras  to  the 
Benedictine  monks  for  the  study  of  medidoe. 

Before  jiniuing  tbis  penod  the  name  of  Aretssas  of 
Oappadooui  mnit  be  menticmed.  So  little  is  known 
about  him  that  enren  his  date  cannot  be  fixed  mm 
dooely  than  as  b^g  between  tJie  second  half  of  the 
1st  eentaiy  and  the  peginning  of  the  3d.  His  works 
have  been  much  admired  for  the  purity  of  the  Greek 
style,  and  lus  accnnte  descriptions  of  disease ;  bat,  as 
he  quotes  no  medical  autbor,  and  is  quoted  bjr  none 
before  Alexander  of  Aphrodisiaa  at  the  bennntng 
of  tbe  3d  centuzy,  it  is  dear  that  he  belonged  to  no 
school  and  founded  none,  and  thus  his  pomtion  in  the 
■chain  of  medical  tradition  is  onite  uncertain.  Akxan- 
-dcur  of  Apbrodimas,  who  Uvea  and  wrote  at  Athens  in 
the  time  of  Septimins  Sevens,  is  best  known  by  his 
commentaries  va  Aziatotle,  bat  also  wrote  a  tieatiBe  on 
"feveis,  stiO  extant. 

Ancient  MecUeiiut^ler  Qt^en. — ^IHie  Byzantine  school 
of  medidne,  which  cloedy  corresponds  to  the  Byzantine 
fitoaiy  and  historical  schools,  foUoweddoeely  in  Ghden's 
iboteteps,  and  ite  writers  were  chiefly  compilers  and 
^ne^dopradists.  The  earliest  is  Oribasas  (32ft-403), 
whose  date  and  position  arc  fixed  by  his  being  the 
-fiiend  and  court  pnysiraan  of  Julian  the  Apostate.  He 
was  a  Greek  of  Por^amum,  educated  in  Alexandria 
and  long  rerident  in  Byzantinm.  His  great  work 
Xmtajvyal  larputai,  of  which  only  sboat  ono-tbird  has 
been  preserved,  was  a  medical  ew^clo^dia  founded  on 
extzaota  finm  Hippocrates,  Galen,  IHosooridee,  and 
eertun  Greek  writen  who  are  othmrise  veiy  im^r- 
fectfy  known.  The  work  is  thus  one  of  great  nistoncal 
value,  hot  of  no  OTiginality.  The  next  name  which 
tecinina  to  be  mentioned  is  that  of  Aetius  (550  a.  d.), 
a  compiler  who  dosdy  followed  Oribadus,  bat  with 
inferior  powers,  and  whose  woi^  also  has  an  historical 
but  no  ori^nal  value.  A  higher  tmnk  among  medical 
writers  is  assigned  to  Alexander  of  Trallea  (525-605), 
whose  docbine  was  ^at  of  an  edeotic  His  pracdcal 
and  therapeutical  rulee  are  evident^  the  fruit  of  his 
own  experience,  though  it  would  be  difficult  to  attribute 
to  him  any  decided  advance  in  medical  knowlcd^ 
Bat  the  most  inominent  figure  in  Byzantine  medicme 
is  that  of  Panl  of  iESgbs  (Paulas  .£gineta),  who 
lived  probably  in  the  eariy  pert  of  the  7th  century. 
His  skill,  especially  in  sai^eiy,  must  have  been  oon- 
dderable,  and  his  'larpud  gives  a  veiy  complete  picture 
of  the  adiievements  of  the  Greeks  ia  this  department 
Anotho'  wok,  on  obstetrics,  now  lost,  was  e<iually 


fiunous,  and  procured  for  him,  among  the  Arabs,  the 
name  of  "the  Obst^rician."  His  repotatvm  lasted 
throtigh  the  Middle  A^ea,  and  was  not  less  in  th» 
Araluui  schools  than  m  the  West  In  this  raBeet 
Paulus  ia  a  most  impOTtant  inflnenoe  in  the  develop- 
ment of  medicina  His  ^;teat  woric  on  nngeiy  wm 
eufy  translated  into  Aiabe,  and  heesme  the  fcmdMr 
tim  of  the  suigeiy  of  AmilcaBi^  whkdi  in  ton  (tir 
antidpate)  was  one  of  the  chief  aoorees  of  soigiaal 
knowledge  to  Earope  in  the  Middle  Ages.  The  sno* 
oeeding  pmod  of  Byxaatine  hiatoiy  was  so  little  &TCr- 
able  to  adence  that  no  name  worthy  of  note  ocoom 
again  (though  many  medical  works  of  this  potod  an 
still  extant)  till  the  13th  oentury,  when  we  meet  with  ft 
group  of  writers ; — Demetrius  Pepagbmenns,  Nicolaut 
Myrepsns,  and  Johannes,  called  Actuarins,  who  flour- 
ished under  the  protection  of  the'  PalswlogL  The 
work  of  the  last  has  some  independent  merit;  hut 
all  are  interesting  as  showing  a  snaon  of  Greek  and 
Arabian  medicine,  the  latter  having  begun  to  excrdse 
even  inthe  11th  eentuiyaieflex  inflnenoe  on  the  schods 
of  Byzantiam.  Something:  was  bOTrowed  even  &om 
the  school  of  Salerno,  and  thus  Uie  dose  of  Byxanune 
medidne  is  brought  bto  connection  irith  the  dawn  of 
sdenoe  in  modem  Europe. 

In  the  West  the  period  after  Galen  affords  little 
endenoe  of  anything  but  a  gradual  though  unvaryinc 
dec^e  in  Roman  medidne.  Gtnlius  Anrdianus, 
ready  referred  to  as  the  follower  of  S(»anns,  must  be 
mentioned  as  showing  the  peniBtenoe  of  the  methodic 
school  An  alnid^ent  oi  one  of  his  writings,  with 
the  title  of  AurehuM,  became  the  most  popidar  of  aU 
Latin  medical  works.  As  a  writer  he  was  worthy  of 
a  better  period  of  medical  fiteratcott.  Litde  dso  «m 
inoduced  m  these  times  bat  compilations,  of  the  monk 
meagre  kind,  ohiefiy  of  the  natareof  herbsls,  or  domes* 
tic  receipt-books ;  among  the  anthcRS  of  wh^  it  may 
foe  suffiaent  to  name  Serenns  Sammonicus  (3d  centui^}, 
Gargilios  Martialie  (3d  oentuty),  and  MaroeUusEmpin- 
cus  (5th  centary).  Certain  compilations  still  extant 
bear  the  &lsdy-sssamed  names  of  eminent  writers,  such 
as  I^iny  and  Hippocrates.  A  w^erwith  the  (perhaps 
assumed)  nameof ApaldusFlatoaicasprodnoed  a  heris^ 
which  held  ite  ground  till  the  15th  oenttuy  at  leai^and 
was  in  the  9th  translated  into  An^o-£Mxon.  Theas 
pow  oomiolataiHBB,  tosetho-  irith  Latin  tranalationa  of 
certain  wmcs  of  Galffli  and  Hippocrates  fonnod  a  med' 
ieal  literature,  meagre  and  unprQgressive  indeed,  but 
of  which  a  gx^t^at  survived  through  the  Middia 
Ages  till  the  discovciy  of  printing  and  revival  of  learn- 
ing. It  is  important  to  remember  that  this  ohsnm 
stream  of  tiiadition  flowed  on,  only  partially  a&oted  hf 
the  influx  of  Aralxan,  <jt  oven  the  oriy  revival  of  punr 
dasdcal,  leaminj^. 

Arabian  Memcme. — The  rise  of  die  Mohammedaa 
empire,  which  influenced  Europe  so  deeply  b^  pt^ti- 
cal&  and  tnteBeotnaUy^  made  its  marie  abo  in  the  his- 
toiy  of  medidne.  As  m  the  paraM  ease  of  the  Roman 
oonquest  of  Greece,  the  superior  culture  of  the  eoB- 
quered  race  asserted  its  supremacy  over  thdr  Arab  era- 
quorois.  Alter  the  Mohammedan  oon9Qeste  heesme 
consolidated,  and  learning  began  to  flourish,  sehot^  of 
medidne,  often  connected  with  hospitals  and  schools  of 
pharmat^,  arose  in  all  the  chief  seate  of  Modem  power. 
At  Damascus  Greek  medidne  was  zealously  cultivated 
with  the  aid  of  Jewish  and  Christian  teachera.  In 
Baghdad,  under  the  rule  of  E^rdn  d  Rashfd  and  hb 
successots,  a  still  more  flourishing  school  arose,  whoM 
numerous  translations  of  Greek  medical  wtnks  Wen 
made.  Th»  names  of  Mesua,  or  Ya^  ihn  BUsawaOi 
(o6.  243  A.  H.,  857-8  A.  D.),  oekbrated  far  his  know- 
ledfisof  drugs,  and  Honein  ibn  el  'Ib^f  (ofii  Stt) 
or  Joannitiin,  the  trandator  and  ocnmientator  of  ffip- 
pocntes  uid  Galen,  behing  to  this  period.  Certam 
writings  of  Joannitius,  tiuislated  into  iMtia,  were  pofH 
ular  in  the  Middle  Ages  in  Earope,  and  wen  printed 
in  the  16th  century.  At  the  same  time  the  Arabs  b»> 
came  acquainted  with  Indian  medidne,  and  la^Mm 
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 I  in        wen  not  long  behind  thon  of  (he  Seat 

in  enoonn^ng  leamiiw  mad  medioal  mamoe,  and  derel- 
oped  oohan  to  1 nigher  degree  of  pernoUon.  In 
ibMt  eoDutiT  mneh  mi  one  to  the  Jewi.  vho  had  al- 
ffeadr  eatahnahed  Hhoois  in  phwai  which  were  after- 
wardi  the  aeats  of  Modem  dmnmion.  ftoin  tlie  10th 
to  the  13th  eentoiy  wai  the  hnlfianfc  penod  of  Anlu^ 
medkine  in  Spun.* 

IRie  dwwBffJ  period  of  Axalnan  medidne  banns  with 
RhawM  (Abd  iUkr  Mohammed  ibn  Zakarfyi  el-B4if, 
^  3  A.  H. ,  D23-26  A.  D.  |,  a  native  of  Bay  in  the  proTinoe 
«f  Dailam  (Persia),  who  practised  with  distuiotion  at 
Baghdad;  helbUowedthedooliinflsofGalen.bntleanit 
nnSiftoniHippoantaa.  He  was  the  first  of  the  Aiabe 
to  treat  nedicme  in  a  oominehennTe  and  eneydopaadio 
manner  rarpaaring  prc^M^  in  Tolnminooansas  Qalen 
himself,  thoaghbntasmallinropMlaonofhiswoifaiare 
extant  Rhajiea  is  desemuv  lemembered  as  having 
first  described  amall-pox  and  meades  in  an  aooorate 
manner.  EjJy,  t.  &,  *AU  ibn  el-'AbbAs  (06.  994),  a 
Pendan,  wrote  a  medioal  text-book,  known  aa  the 
' '  Qoval  Book,"  whkih  was  the  standard  authority  among 
the  Arabs  np  to  the  time  of  Avkenna,  and  was  more 
dian  onoe  translated  into  Latin  and  jirinted.  Other 
writers  of  this  oentniy  need  not  be  mentioned  here ;  but 
the  aest,  the  11th  oentuxy,  ia  given  as  the  probable 
though  unoertain  date  of  a  writer  who  had  a  great  infia- 
enoe  on  finropean  medicine,  Meaoa  Ae  vonn^  of  Da- 
maaeas,  iriroae  personality  ia  obsonre.  and  of  whoae  very 
enstenoe  some  hiatorians  have  doubted,  thinking  that 
ithe  name  waa  aaanmed  by  aome  medisevtd  Latin  writer, 
llie  lnak^  J)e  Sta^iHeSnu,  which  bean  hie  name,  was 
for  oentunee  a  standard  authority  on  what  would  now 
be  called  materia  mecUca,  was  printed  in  twenty-aiz  edi- 
tions in  the  15th  oentury  uid  htter,  audwasuwd  in  the 
foimatiott  of  the  first  London  phannacopaia,  iasoed  by 
the  Oc^ege  of  Phyudana  in  the  reign  of  James  I. 
Bithtt  to  the  10th  <a  ihe  11th  century  must  be  referred 
the  name  of  another  Arabian  phytdciui  who  has  also 
atbuned'the  noaitum  of  a  classie,  Abu'l  E&riuLor  Abnl- 
cads,  of  Ba-Zahra,  near  Cordova  in  Spain.  ^  His  jpreat 
woric  Akofiif,  a  medioal  em^yclopsBdia,  is  chiefly  valtted 
tot  ita  aorneal  portion  (already  mentioned),  which  waa 
tiaudated  into  Lwtin  in  the  12th  century,  and  was  for 
some  oentoriea  a  standard  if  not  the  standard  authority 
on  surgery  in  Europe.  Among  his  own  countrymen 
the  fame  and  podtion  of  Abulcaais  were  soon  edipsed 
hy  the  greater  name  of  Avioenna  (Itm  Sini). 

Avioenna  (see  vol  iil  p.  133  aq.)  has  always  been  re- 
garded as  the  chief  representative  of  Arabian  mOdimne. 
fie  wrote  on  philosophy  also,  and  in  both  subjects 
aoqmxed  the  highest  reputation  thnmgh  the  iriuue  of 
fiasten  lidam.  In  Mohammedan  Spain  he  was  len 
cegwded,  but  in  Europe  hia  worin  even  eclipsed  and  sn- 
lierseded  those  of  Hippocrates  and  Galen.  His  style 
and  expodtory  power  are  highly  praised,  but  the  subject- 
raattear  diows  httle  raiginality.  The  work  b;^  which  he 
is  chiefly  known,  tlie  celebimted  "canon,"  is  an  ency- 
clopaedia of  medioal  and  suri^oal  knowledge,  founded 
nixm  CUen,  Arit^otle,  the  later  Greek  physicians,  and 
rthe  eariier  Aralnan  writers,  singularly  oomplete  and 
^ystemaJio,  but  ia  bought  not  to  diow  the  practical 
experience  of  its  author.  As  in  the  case  of  Gnuen,  the 
f<^nal  and  encgrclopaDdio  character  of  Avioenna's  wwks 
was  the  chief  eanse  of  his  popukuily  and  aseendentQr, 
■thongh  in  modon  times  these  very  qnalitiflB  in  a  aoien- 
tifio  or  medioal  writer  would  rathw  cause  him  to  be- 
eiwie  more  speedily  antiquated. 
hk  the  laa^  Hat  of  Arabian  medical  writers  none  can 
be  mentioned  except  the  great  names  of  the  His- 
{wno-Mooriab  achool^  a  school  Doth  i)hiloeophical]y  and 
medioalljr  antagonistio  to  that  of  Avioenna.  Of  these 
the  earliest  is  Aveosou,  or  Abnmeron,  that  is  Abd 
Merwdn  'Abd  el-Malik  Ibn  Zohr  (lllS-«2),  a  member 
of  a  &mily  which  save  several  distinguished  members 
M  (he  medical  profesdon.   His  chief  w(^,  M'TiifHr 
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(fiwilitatio).  b  thcragbt  to  dww  mcce  pnotioal  CKpait 
enoe  than  llw  writings  of  Avioenna,  and  to  be  kn  baaed 

upon  dialeotioal  snbtletus.  It  was  tnnskted  into  Latin, 
and  mean  tjian  ones  minted,  as  were  some  of  his  lesser 
wwks,  whi<A  thus  rormed  a  part  of  the  eontribstion 
made  by  the  Arabians  to  European  medicine,  ^s 
friend  aiid  mtpil  AviBBon  of  Ck«doTa  so.  well 
known  for  hia  philosophical  writings,  was  also  aa  anthoT 
in  medicd  sulgeots,  and  as  such  inwis  read  in  Latin. 
The  &mous  Rabbi  MAiHOHiDia  {q.  v. )  doses  for  us  the 
roll  of  medioal  writers  of  the  Aralnan  sdiooL  Hu 
works  exist  chiefly  in  the  origind  Arabic  or  in  Hebrew 
tnmalations ;  only  scmie  anuUer  treatiaes  have  been 
tnndated  into  Latin,  ao  thrt  no  definite  (^nmonoen  be 
formed  as  to  thdr  medical  vdne.  Birt,  ao  &r  «b  is 
known,  the  independent  and  ratMmaliado  nnrit  wlu(A 
the  two  laat-named  writers  showed  in  i^UHBC^ihy  did 
not  lead  them  to  take  aoy  origvud  pomt  of  view  in 
medidne. 

The  works  of  the  Aratnan  medical  writers  who  have 
now  been  mentioned  f(»m  a  very  small  fraction  of  the 
existing  literature.  Three  hundred  medical  writos  in 
Arabio  are  enumerated  by  Wtistenfeld,  and  other  his- 
torians have  ffldazsed  the  Ust  (Haeeer),  but  only  three 
have  been  printed  in  the  original  ;'a  certdn  number 
more  are  known  throi^h  dd  Latin  trandations,  and  Uie 
gnat  miuorHar  atiO  eziafe  in  mannaoxiptk  It  is  ditis  evi- 
QOiA  that  the  dreumatenoe  of  havmg  been  tiandated 
[which  m^  have  been  in  some  cases  almoet  an  aoddent) 
is  what  has  chiefly  determined  the  influence  of  particu- 
lar writers  on  Western  medicine.  But  it  is  improbaUe 
that  further  research  will  alter  the  general  estimate  of 
the  vdne  of  Arabian  medicine.  There  can  be  no  doubt 
that  it  was  in  the  mun  Greek  medkane,  modified  to 
suit  other  climates,  habits,  and  national  tastes,  and  with 
some  important  additions  from  Oriental  sources.  The 
peater  part  ia  taken  from  Hippocrates,  Galen,  I)ioBO(ff>- 
idee,  and  later  Greek  writers.  The  Latin  medical  wri- 
ters were  neoessarily  unknown  to  the  Arabs;  andtliiswu 
partly  the  cause  that  even  in  Europe  GUenio  medicine 
aasnmed  eodi  a  preponderance,  the  mdhodie  schod 
and  Celsns  bdng  forgotten  or  neglected.  In  anaton^ 
and  phyuologT  the  Arabians  distinctly  went  back ;  ia 
surgery  they  showed  do  advance  upon  the  Greeks;  in 
jnaotical  medidne  nothing  new  can  be  traced,  except 
the  description  of  certain  diseases  {e.g.,  small-pox  and 
meades)  unknown  or  imperfoctly  known  to  the  Qredks ; 
the  onlv  real  advance  was  in*  pharmacy  and  the  thera- 
peutical use  of  drugs.  By  their  rdations  with  the 
farther  East,  Uie  Arabs  beoune  acquainted  with  valu- 
able new  remedies  which  have  held  their  ground  till 
modem  times;  and  their  skill  in  diemistrv  enid>led 
than  to  prqiara  new  chenuoal  remedies,  and  form  mav 
oombinationa  of  those  already  in  use.  They  prodooed 
the  first  phannaoopoda,  and  eataldished  the  fint  apoth- 
ecaries' shops.  AUny  of  the  names  and  many  forms 
of  medidnes  now  used,  and  in  fact  the  general  outline 
of  modem  pharmacy,  except  so  far  as  modified  by  mod- 
em ehemistry^  started  mth  the  Arabs.  Thus  does 
Arabian  meoioinc  appear  as  judged  from  a  modem 
standpoint;  but  to  medimvd  Euroi>e,  when  little  but 
a  tracution  remained  of  the  great  ancient  schools,  it  was 
invested  with  a  far  higher  degree  of  originality  and  im- 
portanoe. 

It  is  now  neoessary  to  consider  irtiat  waa  the  atate  of 
medidne  in  Europe  after  the  fidl  ef  the  Weaton  em- 

£ire  and  befine  Uie  inflnenoe  of  Aralnan  adenoe  and 
terature  began  to  be  folt   TUa  we  may  cafl  the  pre- 
Arabian  or  Salemitan  period. 

MeeUdnc  in  the  Earfy  MiddUAga:  School  So- 
lamp. — ^In  medical  as  m  civil  history  thoe  ia  no  nal 
break.  A  oontinnous  thread  of  leaniing  and  piaolioe 
must  have  connected  the  last  period  of  Boman  medi- 
cine alrea(^  mentioned  with  the  dawn  of  sdenoe  in  the 
Middle  Ages.  But  the  intdleetoal  thread  is  natanUy 
traced  with  greater  diffionh?  than  that  which  is 
theme  of  dvil  history;  and  in  periods  such  as  that' 
firom  the  5th  to  the  lOu  century  m  Europe  it  is  almoat 
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loit  The  chief  homes  of  medkal  as  of  oUm  lesrniiig 
in  these  distoibed  times  were  the  moiiasteries.  lliotigE 
the  Bcienoe  was  certainly  not  advuioed  by  their  Ubon, 
it  wu  BSTed  firom  total  oblivion,  and  man^  ancient 
medieal  Torks  were  preserved  tuther  in  Latm  or  vei^ 
nacolar  vernona  The  ' '  i^n^lo^azon  Leechdoma '  *  of 
11th  oentoiy,  published  in  the  Master  of  the  Rolls 
series  of  mediseval  chronicles  and  meni(mals,  adnunUr 
illostnte  the  mixture  of  mane  and  superstition  with 
the  retioa  of  ancient  adenoe  which  oonstituted  monastio 
medichie.  Similar  worics,  in  Latin  or  other  lattfuaj^es, 
exist  in  manuscript  in  all  the  great  European  libraries. 
It  was  among  the  Benedictines  that  the  monastic  study 
of  medicine  first  received  a  new  direction,  and  aimed 
at  a  higher  standard.  The  study  of  HinpocrateB^  Ga- 
len, and  other  classics  was  recommended  oy  Gaaaiodo- 
ns  (6th  century),  and  in  the  original  motlicr-abbey  of 
Honte  Oassino  mediciQe  was  studied;  but  there  was 
not  there  what  could  be  called  a  medical  school ;  nor 
had  this  foTUidataon  any  connection  (as  has  been  sap- 
posed)  with  the  fkmooa  school  of  Salono. 
-  Hie  origin  of  this,  the  most  important  source  of 
medical  uowtedge  in  Europe  in  the  early  Middle 
Ages,  is  involved  in  obscurity.  It  is  known  that  Sar 
lenu),  a  Roman  colony,  in  a  rituation  noted  in  ancient 
times  for  its  salubrity,  was  in  the  6th  century  at  least 
the  seat  of  a  btshopno,  and  at  the  end  of  the  ?th  cen- 
tury of  a  Benedictine  monast^.  and  that  some  of  the 
prelates  and  higher  ole^  were  distiDguished  for  learn- 
ing, and  even  Tor  medical  aoquirments.   But  it  has 

recent  researches  been  dearly  established  that  the 
celebrated  Sdu^  Salemikma  was  a  purely  aecolar  in- 
stitution. All  that  can  with  certainty  be  said  is  that  a 
sohod  or  o(dlecti<m  of  8^o(^  gratnuiHy  grew  up  in 
which  espedallr  medioue,  but  also,  in  a  subordinate 
degree,  law  and  phikwopby  were  taught  In  the  9th 
oentoiy  Salemitan  physuiaDfl  wen  already  qx^en  of, 
and  die  aty  was  known  as  OinUu  Wppoeratioau  A 
little  later  we  find  great  and  royal  personages  rescoling 
to  Salerno  for  the  restoration  of  their  health,  among 
whom  was  William  of  Normandy,  afterwards  the  Con- 
queror. The  number  of  students  of  medicine  must  at 
one  time  have  been  considerable,  and  in  a  correspond- 
ii^  degree  the  number  of  teachers.  Among  the  latter 
many  were  married,  and  their  wives  and  daughters 
appear  also  in  the  lists  of  professors.  Ute  most  noted 
ftmale  pro&sBor  was  the  oelolnted  notula  in  the  1 1th 
oentury.  ^e  Jewish  element  appears  to  have  been 
important  among  tiie  stndentSj  and  posribly  among  the 
profesBots.  The  reputation  or  the  school  was  great  till 
the  12th  or  Idtii  oentuxy,  when  the  introduction  of  the 
Arab  meccano  was  gradually  fatal  to  it  Hie  founda- 
tion of  the  univenity  of  Naples,  and  the  rise  of  Mont- 
pellier,  also  contributed  to  iu  decline. 

The  teachings  of  the  Salemitan  doctors  are  piet^ 
weH  known  through  existing  worics.  some  of  whi<m 
have  only  recently  been  discovered  and  published.  The 
best-known  is  the  anonymous  rhyming  Latin  poem  on 
hedth,  Regmen  Sanitati$  iSalemL  professedly  written 
fifr  the  use  of  the  "king  of  England,"  supposed  to 
Diean  Robert,  son  of  moiam  die  Gonquennr;  it  had 
an  immenae  iqmtation  in  the  Middle  A^es,  and  was 
afterwaxds  many  times  printed,  and  tnuudated  into 
most  Enxopean  languages.  This  was  a  popular  work 
intended  for  the  laity;  but  there  are  otbera  strictly 
profearionaL  Among  the  writers  it  may  be  sufficient 
to  mention  h^  Oanopontus;  Copho,  who  wrote  the 
AnaUmte  Ihrd,  a  well-known  medisaval  book;  Jo- 
annes Platearius,  first  of  a  family  of  physidans  baring 
the  same  name,  whose  Pradica,  ot  medical  compend- 
ium, was  afterwards  several  times  printed ;  and  Tro- 
tnla,  bdieved  to  be  the  wife  of  the  last-named.  AH 
of  these  &11  into  iha  first  period  before  the  ^vent  of 
Arabian  me^ne.  In  tlui  tiandticHial  period,  when 
the  Arabian  sdio<d  be«an  to  influence  Ecvopean  meoU- 
oine,  but  before  the  Salemitans  wots  superseded,  comes 
Nioolans  Fnnmntas,  who  wrote  the  Mtidotarimnj  a 
ooQeotion     nnmuls  fx  cunpound  medidnes,  which 


became  the  «tandard  wnric  on  ihs  snljeot,  and  the 
foundation  of  many  later  compilations.  An  eauaQy 
popular  writer  was  GUles  de  Corbeil  (iSgidias  Coriio- 
uensiB),  at  one  time  a  teacher  at  Salerno,  afterwards 
court  plunidan  to  Philip  Augustus  of  ramoe,  who 
oompoeed  several  poems  in  Latan  hexametffls  on  medi- 
cal suttjecta.  Two  of  them,  on  the  urine  and  the  puis* 
lespeotiTdy,  attuned  the  position  of  medical  dassiGB. 

None  of^  these  Salemitan  works  rise  much  above  th» 
rank  of  compilatioiis,  bein^  founded  on  Hippocntes, 
Galen,  and  later  Greek  wnters,  mth  an  nnmistakaUsr 
mixture  of  tiie  doctrines  of  the  methodists.  But  th^ 
oftra  show  much  practical  experiehoe,  and  exhilMt  tM 
naturalistic  methoa  of  the  HippocraticBohooL  llie  gen- 
eral j)lan  of  treatment  is  dietetic  rather  than  pharmar 
oeutical,  though  the  art  of  preparing  drags  had  reached 
a  high  degree  of  complexit;^  at  Sal^o.  Anatomy  was 
as  little  regarded  as  it  was  in  tiie  later  andent  schools, 
the  empino  and  methodic,  but  demonstrations  of  the 
parts  01  the  body  were  given  on  swine.  Altiioogh  it 
cannot  be  sud  that  the  sdeiioe  of  medidne  was  ad- 
vanced at  Salerno,  still  its  dedine  was  arrested  at  a 
time  when  every  other  branch  of  learning  was  m^Stf 
falling  into  decay ;  and  there  can  be  no  doubt  that  tlw 
observation  of  patients  in  hospitals,  and  probaUy  clin- 
ical instruction,  were  made  use  of  in  leaning  and 
teaching.  The  school  of  Salerno  thus  forms  a  bridge 
between  the  andent  and  the  modem  medidne,  more 
direct  though  less  conspicuous  than  that  drcuitons 
route,  through  Byzantium,  Baghdad,  and  Cordova,  by 
which  Hippocrates  and  Galen,  m  Arabian  dress,  agus 
entered  the  European  world.  Though  the  glory  of 
Salerno  had  departed,  tiie  echoed  actually  existed  till  b 
was  finally  dissolved  qy  an  edict  of  the  emperor  Nqio- 
leott  L  in  tlie  year  1811.  ^ 

Introduction  of  Arabian  Medtcme:  The  Sehdcutit 
iVrtod —About  the  middle  of  the  1 1th  century  the 
Arabian  medical  writers  began  to  be  known  by  Isida 
translations  in  the  Western  woild.  CoDStantiniu  A&t- 
canus,  a  monk,  was  the  anthm  of  the  earliest  of  mob 
versions  (1050  A.  D.) ;  lus  labors  were  directed  chiefly 
to  the  less  important  and  tees  bul^  Arabian  authors, 
of  whom  Haly  was  the  most  noted;  the  real  dassics 
were  not  introduced  till  later.  For  Boma  time  the 
Salemitan  medidne  held  its  ground,  and  it  was  not 
till  the  comiueet  cf  Toledo  by  Alnhonso  of  Castile  that 
aijy  hxge  number  of  Westeni  simolara  came  in  contaot 
with  the  learning  of  die  Spanish  Moors,  and  mtematio 
efibrts  were  made  to  tranoate  thdr  philesopnical  and 
medical  works.  Jewish  sdidan,  often  under  the  p«t- 
ronage  of  Christian  bishops,  were  eepedally  aotave  in 
the  work.  In  Sidly  also  the  Oriental  tendencies  of 
FVederick  Barbaroasa  and  Frederick  IL  woA»d  in  the 
same  direction.  Gerard  of  Cremona|  a  phyrician  of 
Toledo  (1114-47),  made  translations,  it  is  said  by  oom- 
mand  of  Barbaroasa,  fnan  Avioenna  and  others.  It  is 
needless  to  point  out  the  influence  of  the  crusades  in 
making  EaiAera  ideas  known  in  the  Western  wtnrtd. 
The  imuence  of  Aralnan  medidne  sora  began  to  bo 
fdt  evoi  in  the  Hippooratio  dip  of  Salemo,  and  the 
13th  century  is  sua  to  have  Imd  an  even  balanoe  witli 
the  older  nwdidne.  After  tliis  time  the  fordgn  iofln- 
ence  pred(miinated^  aud  by  the  time  that  the  Aristote- 
lian malectio,  in  the  mtroduotion  of  which  the  Arabs  had 
so  laijgeashi^prevuled  in  the  sdiools  of  Europe;,  the 
Arabian  version  of  Greek  me<iUcine  rdgned  supreme  in 
the  medical  worid.  That  this  movement  omnoided  with 
die  eetabli^iment  ef  some  of  the  older  European  uni- 
versitiee  is  well  known.  The  histoiy  of  medidne  hi 
the  period  now  opening  is  dosely  combined  with  the 
history  of  scholastic  phdosophy.  Both  wm  infected 
with  the  same  dialectical  subtle^,  which  was,  fion  die 
nature  of  the  subset,  espedally  nqurioos  to  medidnsL 

At  the  same  tme,  through  the  rise  the  n^nnt 
ties,  medieal  kuming  was  much  more  widely  ^ffuBsd* 
and  tlie  first  defimte  forward  movement  was  seen  is 
the  mAxttA  of  MontpeUier,  where  a  mediesl  &euhy  ex- 
isted mxiy  in  the  12th  oentniy,  «Seninde  ni^ed  wiA 
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fiMialttes  6f  kw  and  pliiloaophy.  The  medical  acbool 
omd  ha  finindataon  uamiy  to  Jewish  teaohen,  them- 
M^rea  edooated  in  the  Hooruh  schooli  of  Spain,  and 
imbued  with  the  inteUeototl  independenoe  of  the  Arei^ 
nnats.  Its  naingjmiaperit^ofniMnded  with  the  dedine 
ai  the  Bohool  or  Mkmo.  MontpeUiiBr  became  distin* 
snahed  tor  the  ]vactical  and  eminrioal  spirit  of  ita 
medkine,  aa  oontraatad  with  the  dogmatio  and  aoho- 
laa^  teaching  of  Paris  and  oth«  nniTWBti^a.  In 
Italy,  Bokwna  and  Padoa  were  eaxfieot  dntingniahed 
far  medical  Btodiee,— the  focmer  preaemng  more  of 
the  Qalenical  tndition^the  latter  being  nune  pro- 
and  AvemHst  The  ntHthem  tuuveiaitiea  oon- 
tributed  little,— the  npvtatioD  even  of  Pttia  being  of 
liUer  growth. 

The  Bopremac^  of  Axalnan  medknae  larted  tall  the 
revival  of  WniD^,  when  the  study  of  the  medioal, 
daaaioB  in  their  onginat  langnage  womrad  another  rer-* 
ohdaon.  medical  writen  <h  tlui  period,  who  eUef- 
b  drew  fnmi  AralHan  wnnes,  have  bcw  calb^ 
(thoot^  it  ia  difficult  to  pre  any  olear  meaning  to  this 
tem),  and  were  afterwards  known  as  the  neoterice. 

Th9  nwffioal  Kteratore  of  this  period  ia  extremely  td- 
hnninons,  bat  essentiaUy  seoond-nand,  cooristing  nuinly 
of  omnmentaries  on  Hippooratee,  Galeoj  Avioenna,  and 
othcn,  or  of  ccnnpilations  wid  eonq>endta  stiU  leas  orig- 
inal than  conmiontariee.  Amons  these  may  be  men- 
tioned the  Omeiliator  of  Peter  of  Abano  (1250-1315), 
the  ^firreovitor  of  Jaoob  de  Dondi  (1298-1359),  both 
of  the  si^ool  of  Padoa,  and  the  FandecUe  Meatdnce 
of  tlie  Salemitan  HatOisBiia  S^hadoua  {ob.  1342),  a 
aoit  of  me^oal  gjoasaiy  and  diotimiaiy.  But  fiir  ns 
the  i|ioat  interesting  tuA  is  the  fiicA  appearanoe  of 
Aiglishmen  as  aothois  of  medical  works  having  a 
EmDpean  lepntation,  distingnished.  aa»rding  to  the 
testimony  of  Haeser  by  a  praotioal  tendcwnr  ohano- 
teristao  of  the  British  race,  and'  fostered  in  tne  school 
of  Bf  ontpellier. 

Hie  fint  of  these  works  is  a  Compendnim  MedicAuBf 
abo  called  Lamm  or  Rota  Anglicana,  of  Gilbert  (Gil- 
bertoa  An^ieus,  about  1290),  said  to  contain  good  ob- 
servations on  l^osy-  A  more  importaDt  work,  the 
/Vaefiiba  tat  iMxum  MedicauB^  of  Bernard  Gordon,  a 
SeoUish  ino&ssw  at  MontpeHier  (written  in  the  ^ear 
1307),  was  xoiom  widely  spread,  being  translated  mto 
HKneh  and  Hebrew,  and  printed  in  several  edittona. 
Of  these  two  physidans  the  first  probably,  the  latter 
oertainly,  was  educated  and  practised  abroaa,  but  John 
Gaddesden,  the  author  of  Rota  AngUca  mu  Practica 
MediemtB  (between  1305  and  1317),  was  a  graduate  in 
medidne  of  Merton  College,  Oxford,  and.  court  physi- 
dan.  His  compendium  is  entirely  wuiting  in  onginal- 
ity,  and  perhaps  unosoally  destitute  of  common  sense, 
but  it  became  so  popular  as  to  be  reprinted  up  to  the 
end  of  the  16th  oentory.  Works  of  this  kind  became 
still  more  abundant  in  tbe  14th  and  in  Uie  first  half  of 
die  15th  oentmy,  till  the  wider  disdibotion  of  the  med- 
ioal  daades  in  the  original  put  than  out  of  ftshion. 

In  smjieiy  this  period  waa  &r  more  productive  than 
m  medknue,  especially  in  Italy  ud  France,  but  the  limits 
of  our  sul^ect  only  permit  us  to  mention  Gulielmus  de 
Balieeto  oi  Piaoenza  (about  1275),  Lanfiranohi  of  Milan 
(died  about  1306),  the  FVmdi  sui^eon,  Ghiy  de  Cfaauliao 
(about  1350),  and  the  f^lishman,  John  Aidem  (about 
1350).  In  anatomy  also  tbe  beginning  of  a  new  epoch 
was  made  Inr  Mondino  de  Lincoi,  or  Mundinus  (1275- 
1326)^  and  ms  followers.  Some  advance  was  made  in 
ohenustnr  by  tbe  celebrated  Arnold  de  ViUanova  (1235- 
1312),  whose  medical  writb^p  (If  the  JBrmornim  iVoo- 
<n»  be  li^tlj  asoribed  to  hun)  rise  above  the  rank  of 
oompilamnB.  Finally,  in  the  13th  and  especially  the 
14th  oentory,  we  find,  nnder  the  name  of  conxtKa,  tlie 
flist  mediteval  reporta  of  medical  cases  which  are  pre- 
served in  snob  a  ronn  aa  to  be  intelligible.  Collections 
of  contSuL  were  published,  among  othen,  Gentilis 
Fal^Deni  be&re  1348,  by  Bartolomeo  Montaniana 
(died  in  1470),  and  by  Baverioa  de  Baveriis  of  Imola 
(about  1450).  The  last-named,  we  can  say  fnun  ex- 
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perience,.  omtauN  mnbh  that  is  intaratii^  aad  fsad- 

able. 

Period  of  the  Revtoal  of  Learning. — kn|)ulse 
which  an  departmenta  of  intellectual  activity  reodved 
from  the  revival  of  (3reek  fiteiatme  m  £mope  was  felt 
Iqrmedidneanumg  the  rest  Notdiatthesinritof  the 
science,  or  of  its  coneeponding  praetioe,  was  at  once 
changed.  The  bana  of  medidne  through  the  Bfiddle 
Ages  nad  been  literary  and  dogmatic,  and  it  was  liter- 
ary and  dojnnatic  still:  but  tbe  medical  literature  now 
brought  toligbt,  induding  as  it  did  the  more  important 
works  of  Hippocrates  aiul  Galen,  many  of  them  hith- 
erto unknown,  and  in  addition  the  ftngolten  element  of 
lAtin  medidne^  espedaUy  the  woric  of  Celsos,  was  in 
itself  far  superior  to  the  second-band  compilations  and 
inooiieot  verdons  which  had  formerly  been  accepted  as 
staidards.  The  daasical  woi^  though  still  regarded 
widi  unrftismiing  reverence,  were  rannd  to  have  a 
germinative  and  vivifying  power  that  oaixied  the 
mind  out  of  the  region  en  dogma,  and  prepared  the 
way  for  the  sdentifio  movement  which  has  beoi  grov- 
mg  in  strength'ttp  to  our  own  day. 

Two  of  the  most  important  resofta  of  the  revival  of 
learning  wcro  indeed  such  as  are  exdoded  from  the 
scope  of  this  brief  sketch,  nunely,  the  reawakening  of 
anatomy,  which  to  a  large  extent  grew  out  of  the  study 
of  the  woiks  of  Ghden,  and  the  mvestigation  of  me- 
^dnal  plants,  to  which  a  firesh  impulse  was  given  by 
the  revival  of  IKoscorides  and  other  andent  natoralifits. 
The  former  brought  irith  it  necessarily  »  more  accurate 
oonoeption  ofpl^ology,  and  thus  led  up  to  the  great 
diacofaiy  of  Harvey,  which  was  the  turning-point  in 
modem  medidne.  The  Utter  eave  rise,  on  the  one 
hand,  to  the  modem  sdenoe  of  botany,  on  the  other  to 
a  more  rational  Imowledge  of  drugs  and  their  uses.  At 
the  same  time,  the  disooveiv  of  Americ»,  and  increased 
intercourse  with  the  East,  oy  introdndng  a  rariety  of 
new  plants,  neatly  accelCTated  the  pngiess  beu  of 
botany  and,  piiamMoology. 

But  it  waa  not  in  these  direotiODS  that  improvement 
was  first  looked  for.  It  was  at  fint  yeiv  aaturaUy 
imagined  that  the  simple,  revival  of  dasncaj  and  espe- 
cially 0^  Chnek  Uterature  would  at  (noe  produce  tjie 
same  brilUant  residtn  in  medidne  as  in  Ktentore  and 
philosophy.  ^Rie  movemoit  of  reform  started,  of 
neceenty,  witli  scholars  rather  than  praotinnc  phy- 
ncians, — mm  predsdy  with  a  group  of  learned  men, 
whom  ve  may  DO  permitted,  for  the  sake  of  a  name, 
to  call  the  medical  humanists,  equally  enthusiastic  in 
the  cause  of  letters  and  of  medidne.  fVcon  both  fields 
they  hoped  to  expel  the  evils  which  were  sammed  up 
in  the  word  barrarism.  Neariy  all  medinval  medical 
literature  waa  condemned  under  this  name ;  and  for  it 
the  humanists  proposed  to  substitute  the  origiDalB  of 
Hippocrates  and  (Salen,  thus  leading  back  medidne  to 
its  fountain-head.  Since  a  knowledge  of  Greek  was 
still  oDi^ned  to  a  small  body  of  soudars,  and  a  stiU 
smaller  imqwrtion  of  phyndans,  the  first  task  was  to 
tnnakte  the  Greek  classics  into  Latin.  To  this  woik 
several  leamed  phyndans,  chiefly  Italians,  applied 
themadves  mth  great  ardor.  Among  the  earnest  were 
Nicolaus  Leonicenus  of  Vicenza  (1428-1524),  Giovanw 
de  Monte  or  Montanns  (1498-1552),  and  many  others 
in  It^.  In  nortfaera  Europe  should  be  mentioDed 
(^iehnus  Copns  (1471-1532)  and  Gtinther  of  Ander^ 
nach  (1487-1 584}  better  known  as  (jhiinterius  Ander- 
nacensiSj  both  for  a  time  profeeson  at  Paris;  and, 
among  tJie  greatest,  Thomas  linage  ( about  1460-1 524 ; 
see  Linacbe).  A  little  later  Janos  Coraarius  or 
Hagenbut  (1500-58)  and  Leonard  Foohs  (1501-«6)  in 
Cmnany,  and  John  Kaye  or  Cuus  (1510-72)  in  £dig- 
knd,  oaiiied  on  the  work.  Symphorien  Champia 
(Ohampoius  or  Cunpegius)  of  Lyons  (1472-1539),  ft 
oontempprar^  of  Rabelais,  and  the  patron  of  ServetoL 
wrote  with  nmtastic  enthusiasm  on  (he  snperioti^  or 
the  Greek  to  the  Arabian  phyddans,  and  poodbly  did 
something  to  enlist  in  the  same  cause  the  two  for 
greater  men  jnst  mentioned.  Rabelus  not  only  leotored 
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on  Oilm  and  Hippomte^  but  e^ted  some  works  of 
ihe  latter;  and  Semtm,  m  a  little  tnot  i^fnpormn 
vtthena  ratCo,  defended  the  praotke  of  Oalen  as  oom- 
pared  with  that  of  the  Arabians.  The  great  Aldine 
mads  an  impntant  oontribation  to  the  work,  by 
-tditiaHm  prmc^aet  of  Hippooratee  and  Qalen  in  the 
ori^naL  Thus  was  the  oampaigri  cntened  against  the 
aedinval  and  Armbiaa  writers,  till  finally  Greek  medi- 
OM  asBamed  a  jneduiuiiaBt  positioD,  udOalen  todc 
the  place  of  Avioeniia.  Hie  resolt  was  reoraded  in  a 
fimul  manner  the  Vlorentane  Aoademy,  some  time 
shortly  before  1535:  "mua,  exooaso  Anunoe  et  bai^ 
barsB  servitatis  mediosB  jiuo,  ex  profesw  se  Gaknioam 
appeOaTit  et  profligato  Murbanffom  ezerata  nnmn 
totum  et  solum  Qalenom,  at  optimmn  artu  mediosB 
anthorem,  in  omnibus  se  aequutoram  pc^cita  est" 
Janns  Gomarios,  from  whom  this  is  cnuted,  lamenU, 
howBTer,  that  the  Arabians  sdll  reigned  in  most  of  the 
schools  of  medidne,  and  that  the  Italian  and  French 
authoTB  of  workfl  called  IVaetioa  were  still  in  high 
repute.  Th%  triumph  of  Galenism  was  therefore  npt 
eomiili^  the  nmdle  of  the  16th  centoiy.  It  was 
promUy  most  so,  and  eaitiest,  in  the  scAioob  of  Italy 
and  in  those  of  England,  where  the  Londra  CoUwe  of 
Phyrioians  might  be  re(garded  as  an  o&hoot  of  the 
-  Italian  schools.  Paris  was  the  stronghold  of  conserra- 
tism,  and  QmoMi^  was  stirred  hy  the  teadungs  of  one 
who  must  be  oonsidered  apart  mm  dl  schocM — ^Pm- 
-cclsua.  The  nature  of  the  struxgle  between  the  rival 
Hj^ems  may  be  well  illuBtiated  ^  a  fbnnidable  oontro- 
ven^  about  Uie  rules  for  bleeding  in  acute  diseases. 
This  operation,  according  to  the  Aratoan  practioe,  was 
■always  performed  on  a  vein  at  a  distance  fiom  the 
organ  affected.  The  Kppocratac  and  also  Galenio 
nue,  to  let  bkxid  from,  w  near  t^  the  diwxied  oqgaaf 
was  revived  by  Brissot  (1470-1522),  a  professor  in  the 
unirerrity  of  Fari&  His  attonpt  at  reform,  which  was 
•taken  to  be,  as  in  effect  H  was,  a  revolt  against  the 
authority  of  the  Arabian  masters,  led  to  his  expnla<m 
I'rom  I'aris,  and  the  formal  prohibition  by  the  paipa- 
mcnt  of  his  method.  Upon  this  apparently  triffing 
•jiioition  arose  a  controveny  which  lasted  muy  years, 
occupied  several  universities,  and  led  to  the  inteiposi- 
tton  of  personages  no  less  important  than  the  pope  and 
the  emperor,  but  which  is  thotuht  to  have  la^ly  oon- 
hibuted  to  the  final  downfall  of  the  Arabian  medicine. 

Jhracdnu  and  Chemical  Medidne. — CSontemporary 
with  the  sohod  of  me^eal  humanists,  bat  Utue  in- 
finenoed  V  ^em,  lived  in  Oennany  a  man  of  strange 
genius,  of  whose  character  and  imptntanoe  the  most 
opixnte  opinions  have  been  expressed.  The  first 
DoUoeable  quality  in  I^uacebas  {e.  1490-1541)  is  his 
revolutionai^  in&pendenoe  of  thooght,  wludi  was  sup- 
ported by  his  immense  personal  arrogance.  Himself 
well  trained  in  the  learning  and  mediod  science  of  the 
day,  he  despised  and  trampled  upon  all  teditional  and 
authoritadve  teachinn.  He  beg^  his  lectures  at 
Basel  by  burning  the  Dooks  of  Avioenna  and  others ; 
be  afterwards  boasted  of  having  read  no  books  for  ten 
years ;  he  protested  that  his  shoe  buckles  were  more 
learned  thu  Qalen  and  Avioenna.  On  the  other  hand, 
he  spoke  with  respect  of  Hippoontes,  and  wrote  a  ocnn- 
moitazjy  cm  his  Aphorignu.  In  this  we  see  a  spirit 
very  different  from  the  enthuuagm  of  the  humanists 
for  a  purer  and  nobler  philoeophy  than  the  schoUstio 
and  Arabian  versions  of  Greek  thought  There  is  no 
record  of  Paraeelsus's  knowledge  of  Greek,  and  as,  at 
least  in  his  student  days,  the  most  important  worim  of 
Greek  medicine  were  very  imperfectly  known,  it  is 
probable  he  had  tittle  firstrhand  acquaintance  with 
■Galen  or  Hippoontes,  while  his  breach  with  the  hu- 
manists is  the  more  oonflpicuoiw  from  his  leotnring  and 
writing  chiefly  in  his  naUve  German. 

Having  thus  made  a  dean  sweep  of  nearly  the  whole 
of  th»  dogmatie  medidne,  what  did  Paraodm  inU  in 
its  plaoe?  Certainly  notjrare  empiricism,  ot  hamts  of 
ol^ective  ofaservaUon.  He  had  a  dogma  of  his  own, — 
«M  founded,  according  to  his  German  expodtocs,  mi 


dn  views  of  the  NeO'Flatoaists,  of  which  a  fow  dift- 
Jdnted  neoimens  most  here  suffice.  He  human  body 
was  a  "mioroeoan"  whk^  ^owraqraDded  to  toe 

macrocosm,  and  contained  in  itaelf  aU  parts  of 
visible  nature,— «m,  ^mooo,  staxs,  and  the  pdes  of 
heaven.  To  know  the  nature  of  man  and  how  to  deal 
with  it,  the  physidan  should  stndv,  not  anatmny,  whidi 
Paracelsus  utterly  rejected,  bat  all  jMOte  of  extenial  nar 
tore.  Idfo  was  a  perpetual  gennnulm  pnoeas  ook- 
troBed  by  Ae  indinlling  QMrit  or  Anheos;  and 
cUseases,  aeoording  to  tha  myatieal  eomqition  of  Fmr 
oebuB,  were  not  natural,  but  spiritual  Nature  was 
suffidentfiir  the  4nii«  of  moat  diseases;  arthadoi^yto 
interfere  when  the  intonal  piqrsidan,  the  man  hin«lf^ 
was  tired  or  incapable.  Then  some  remedy  had  to  be 
introduced  which  should  be  antagonistic,  not  to  the 
disease  in  a  physical  amse,  but  to  the  sinntaal  seed  of 
the  disease.  These  remedies  wve  Qf WMd,  ■  a  wwd 
oorreep(Hiding  partly  to  what  we  now  call  neofie  rsme* 
dies,  but  im^ymg  a  mysterioas  connection  netweco  dw 
remedy  and  the  '*  essence  *'  of  the  disease.  Araaaa 
were  often  shown  to  be  sndi  by  thdr  plijaod  Pivptr- 
ties,  not  only  by  sndi  as  heat,  cold,  eta,  Imt  by  ibf^ 
tuitoQS  resemblances  to  certain  ^arts  of  the  bod^;  tbas 
arose  the  fiunous  doctrine  of  "signaturee,"  or  signs  in- 
dicating the  virtues  and  uses  of  natural  difeota,  wfaidi 
was  afterwards  developed  into  great  oomjm^.  Oraat 
importance  was  also  attached  to  ohenuoally  ptepamd 
remedies  as  containing  die  eesenoe  or  B|»ritaal  qnafi^ 
of  the  material  from  which  theywen  derived.  His 
aotnal  thenqwatacal  reeonroes  of  Faracdsna  indnded  a 
large  number  of  metallic  meparataons,  in  the  introduiy 
tion  of  some  of  which  he  did  good  service,  and,  amnw 
vegetable  preparations,  the  tincture  of  0]uum,  tm 
known  tgr  toe  name  he  gKn  %  landanain.  In  tins 
donbtleBi  be  derived  mocu  advantage  frmn  his  know- 
ledge of  chemistzy,  though  the  adeaoe  was  as  yst  not 
disentangled  from  the  secret  tiaditMWS  of  alduny,  sad 
was  often  mixed  up  with  imposture. 

German  historians  of  medidne  attach  great  immit- 
anoe  to  the  revolt  of  Paracelsus  against  the  prevaOing 
systems,  and  trace  in  bis  writings  antidpwtions  of  maiqr 
sdentific  truths  of  later  tames.  That  nis  peraonali^ 
was  influential,  and  his  intzepid  originality  jgnat 
value  as  an  example  in  his  own  country,  is  undeniable. 
As  a  national  reformer  he  has  been  not  inaptly  com- 
pared to  Luther.  But  his  importance  ii^  the  universal 
histoiy  of  medidne  we  oamntealiraate  so  hi^ily.  Hw 
diief  imme^te  resnk  we  can  trace  is  ths  intndndioB 
of  certain  mineral  remedies,  espedal^  antaBODj^  ths 
use  of  which  became  a  kind  of  badge  of  the  diadpHSof 
Paracelsus.  The  use  of  these  remedies  was  not,  hair* 
ever,  neoeesaiily  connected  vrith  a  belief  in  his  ^yatam, 
which  seems  to  have  spread  little  bciy6nd  his  own  oonn* 
try.  Of  the  foDowets  of  Paraoelsos  some  became  mere 
mystical  quadcs  and  impostoia.  OUieia,  of  mora  learn- 
ing and  better  repute,  were  distinguished  from  the 
r^nlar  phyddans  chiefly  by  thdr  use  of  oheauoai 
remedies.  In  EVanoe  the  mtroduction  of  antimony  gave 
rise  to  a  luttra  ctmtroverqr  which  lasted  into  the  I7th 
oentmy,  and  led  to  the  enoldm  of  scmw  men  of  muk 
from  the  I^ru  &ealty.  In  Kn^and  "cheoiieal  medi- 
cine "  is  first  heard  of  in  the  reign  of  Etisabeth,  and 
was  in  like  manner  oontemned  and  assailed  the  Col- 
lege of  Phyddans  and  the  Sode^  of  Apotheoazies. 
But  it  should  be  remembered  th«t  all  the  dtemioal 
pbysKuns  did  not  call  Paracelsus  master.  Hie  most 
notorious  of  that  school  in  England,  a  certain  Anthony* 
never  quotes  Paraoebus,  but  relies  upon  Aznald  de  To- 
lanova  and  Raymnnd  Lnlly.  From  hub  time,  howwrer. 
it  is  always  posdble  to  trace  a  sdiool  of  dranioal  pne- 
titionras,  who,  though  condemned  by  the  orthodox 
Qalenists,  hdd  didr  ground,  till  in  the  17th  oentOT  a 
suooesBor  of  Puaodsns  sross  in  ths  oakinted  Van 
HdnK»t 

Tb.^  revival  of  Galmio  and  Bq^ocratie  msdidw, 
though  ttltimatdy  it  oonfoned  the  greatest  hsnsSts  on 
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nedioal  nieiioe,  did  not  immediately  pfoduoe  soy  im- 
(lorUnt  Qt  ntatuy  reform  in  pnurtieal  medidne.  The 
■tandazd  of  ezedlienoe  in  the  aodent  wiiten  wm  indeed 
hr  than  the  krel  of  the  16th  oento^;  hut  the  &tal 
haiat  of  taking  at  aeoond  hud  what  shonld  have  been 
■uiiuted  by  dneot  obworiiMm  rotirdod  ptogntB  more 
tfaaa  the  ponMiicm  of  better  laodriaiMibw  it,  ao  that 
the  fitndaoMntal  ftnlla  of  mediienl  aoHBoe  rawuiied 
•unoorrected. 

NererUieleai  aome  migraB  has  to  be  recorded,  eren 
if  nc^  doe  directly  to  uieitady  of  an<nent  medidne.  In 
the  first  place  the  15th  and  16th  centoriea  wow  notable 
for  the  outbreak  of  certain  epidemio  diseaaea,  which 
were  unknown  to  the  old  physicaana.  Of  tbeee  the 
chief  was  the  "  sweating  ndmesB"  or  "English  sweat" 
e^Mcially  preralent  in,  thongh  not  confined  to,  the 
oountry  whence  it  is  named.  Amongnuuiy  desorip- 
tions  of  thb  disease,  that  by  John  Kaye  or  Cuos, 
already  rofeired  to^  was  one  of  the  beeU  and  of  great 
impottame  as  shomng  that  the  wovks  of  Galen  did  not 
cominnse  all  that  oomd  be  known  in  medicine.  31ie 
sprwd  of  vypbilis.  a  diaeaae  egnaUy  unknown  to  the 
andenta,  ana  the  nuhure  of  Ghdea's  remediea  to  eme  it, 
had  a  atmilai  effect 

In  another  direction  the  fonndatioaB  of  modem  med- 
idne were  being  laid  dnring  the  16th  oentoiy,  namely, 
\xy  the  introduction  of  dinical  instruction  in  hoepitab. 
In  this  Italy,  and  especially  the  renowned  school  of 
Fadoa,  took  uie  first  step,  where  De  Monte  ^Montanns), 
already  motioned  as  a  hmnanist,  sbts  clinical  leoturea 
on  thejpatients  in  the  hospital  of  St  Francis,  which 
may  still  be  read  with  interest  Pninla  flocked  to  him 
fmia  all  Eoiopean  oonntnea;  G«imanB  are  eepedaDy 
mentioned;  a  Ftdiah  student  reported  uidiniblishea 
some  of  lus  lectures ;  and  the  Englishman  Kaye  was  a 
aealoaa  disdple,  who  does  not,  hmrerer,  seem  to  have 
done  anyUiinK  towards  transplanting  this  method  of  in- 
atmotaon  to  his  own  oountry.  Inspeotions  of  the  dead, 
to  asootun  the  nature  of  the  disease,  were  made,  though 
not  without  difficulty  and  thos  the  modem  period  of 
die  sdeirae  of  morbidf  anatomy  was  ushered  in. 

Medidne  in  the  17th  century. — ^The  medicine  of  the 
early  part  of  the  1 7th  presents  no  features  to  disUnguish 
it  from  that  of  the  j)reoeding  century.  ^Hie  practice 
and  theoiy  of  medicine  were  munl^  founded  upon 
Blppocntes  and  Galen,  nith  erer-increadng  additions 
fiom  the  chemical  schooL  But  the  development  of 
Diathematioal  and  ph^ical  sdence  soon  introduced  a 
fimdamental  change  in  the  halntB  of  thought  with 
respect  to  medical  doctrine. 

These  discoTeries  not  only  weakened  or  destroyed  the 
respect  for  authority  in  matten  of  science,  but  brought 
about  a  marked  tendent^  to  mechanical  explanations  of 
life  and  disease.  When  Harvey  by  his  discovery  of  the 
cironlation  furnished  an  explanation  of  many  vital  pro- 
oeeses  whidi  was  reconcilable  with  the  oidinaiy  laws 
of  mechanics,  the  efforts  of  medical  theorists  were 
natturally  lUrected  to  bringing  all  the  deputments  of 
medidne  under  similar  kws.  It  is  often  assumed  that 
the  wiitangs  and  influence  of  Bacon  did  much  towards 
introdndng  a  more  sdentifio  method  into  medicine  and 
l^iynology.  But^  without  disousdng  the  general  philo- 
aophical  Dodtion  or  historical  importance  of  Bacon,  it 
naj  saftly  be  said  that  his  direct  influence  can  be  littJe 
traced  in  medical  writings  of  the  first  half  of  the  llih. 
century.  Harvey,  as  is  well  known,  spoke  dightinely 
of  the  great  chancellor,  and  it  is  not  till  Uie  rapid  de- 
vekntment  of  physical  sdence  in  England  and  HoUand 
in  the  latter  port  of  the  century,  that  we  find  Baconian 
prindplea  explicitly  reco^iized. 

The  dominant  meters  in  the  17th  century  medidne 
were  the  disooveiy  of  the  drculation  by  Harvey  (pub- 
lished in  1628),  the  mechanical  philosophy  of  Deeoartea 
and  the  oontemporair  progess  of  phydcs.  the  teadiing 
of  Van  Helmont  ana  the  mtrodnodon  of  chemical  ex- 
li^uuUions  of  morbid  jmNwesee,  and  finally,  combined 
of  all  these,  and  inspiring  them,  the  rise  of  the  spirit 
of  inqittir  and  umovation,  which  may  be  called  the 


sdentifio  movement  Before  making  in  detail  of 
these,  we  miv  note  tiiat  by  other  imoeDoes,  quite 
independent  of  theories,  impOTtant  additions  were 
;Diade  to  jvaotioal  medidne.  The  method  of  dinioal 
instnicU<Hi  in  hoepitab.  commenced  the  Italians, 
was  introdooed  into  Holland,  where  it  was  greatly 
dcrvdoped,  enpedaUy  at  Loyden,  in  (he  hands  of  the 
edebrated  Syivins.  It  ia  notewathy  that  ooiioiirrent]y 
with  the  rise  of  clinical  stady  Ae  wwfcs  of  Hippocivtsi 
were  mrav  and  more  vdoed,  while  Galen  begu  to  sink 
into  the  background. 

At  the  same  time  the  disooveiy  of  new  diseases,  un- 
known to  the  andents,  and  the  keener  attention  which 
the  great  epidemicB  of  plague  oansed  to  be  pud  to 
those  alreai^  known^  led  to  more  minute  study  of  the 
natural  htst^  of  disease.  The  most  important  dis- 
ease hitherto  undescribed  was  rickets,  first  made  known 
by  Arnold  de  Boot,  a  fVidan  who  practjsed  in  Irelaad, 
in  1649,  and  afterwards  more  folly  in  the  odebrated 
work  of  Gfiason  in  1651.  The  plague  wu  eanftilly 
atadied  Iqr  jDienMrinoek  {Ik  Bate,  1646)  and  otbers. 
Hodgee,  w  London,  in  1665  seoni  to  have  been  th« 
first  who  had  the  conrage  to  make  a  postrmotem  in- 
spection of  a  {dagoe  padoit  Benoet  wrote  an  import- 
ant woric  on  ocmsnmption  in  1664b  During  the  same 
period  many  new  remedies  were  introduced,  the  most 
imp(H:tant  bemg  cinchona  bark,  brought  to  Spun  in  the 
year  1640.  Toe  progress  of  phanuBOT  was  shown  by 
the  publication  of  jDimentatoriea  or  Fhamuieopaeioe, 
such  as  that  of  the  Bqval  College  of  I^yddans  of  Lon- 
don in  1618.  This,  like  the  earlier  German  woiks  of 
the  same  kind  (on  which  it  was  ^partly  founded),  con- 
tains both  iht  tzaditional  (Qalemeal)  and  tiie  modem 
or  ehemioal  reinedie& 

Van  Bebmont — The  medidne  of  the  ITth  oeiitury  wai 
espedally  distinguished  by  the  rise  of  qntems ;  and  we 
must  first  speak  of  an  eccentric  genius  who  endeavored 
to  construct  a  system  for  himself,  as  original  and  op- 
posed to  traditi(Hi  as  that  of  Paracelsus.  Van  Helmont 
(1578-1644)  was  a  man  of  noble  &mily  in  Brussels, 
who,  after  mastering  all  other  branches  of  learning  ai 
then  tmderstood,  devoted  himsdf  irith  enthusiasm  tc 
medidne  uid  chemistry.  By  edncation  and  podtion  t 
little  out  of  the  regular  Unes  of  the  profesdonjhe  tjodk 
up  in  medidne  an  independent  ^tude.  Well  ao 
ouunted  irith  the  dootrmee  of  Galen,  he  r^ectod 
than  as  llioronghly  as  Phraoebns  did,  and  biniowed 
from  Uie  hitter  some  d^nito  ideas  as  -wm  as  his  revdn- 
tionary  qiirit  The  aiuheus  of  l^neebns  appean 
again,  but  irith  still  ftirther  c(anidication&— the  whok 
body  being  controlled  \y  ihe  archau  ii^tua,  and  thi 
organ  of  the  soul  and  its  various  parts  by  tne  arcka 
innti^  which  are  subject  to  the  central  aroheus.  Manj 
of  the  symptoms  of  diseases  were  caused  by  the  pas-' 
dons  uid  perturbations  of  tjie  aroheus,  and  medicmei 
acted  by  modi^dng  the  ideae  of  the  same  archeus. 
These  and  other  notions  cannot  be  here  stated  at  suffi- 
dent  length  to  be  int^Iwble.  It  is  enough  to  say  Uiti 
on  this  fantastic  bads  Helmont  constructed  a  medical 
system  which  had  some  practical  merits,  that  his  thera- 
peutical methods  were  mild  and  in  many  respeols  hap- 
py, and  that  be  did  snnoe  by  applying  newer  chemi- 
cal methods  to  the  preparation  of  drags.  He  thus  had 
some  share,  though  a  share  not  genraally  recognised, 
in  the  foundation  of  the  iatro-chemical  school,  now  to 
be  spoken  o£  But  his  avowed  followen  fonned  a 
Bmalland  discredited  sect,  which,  in  England  at  least, 
can  be  deariy  traced  in  the  latter  part  of  the  century. 

DiBcovaryo/  the  GirciUaiioH  qf  the  Blood. — The  in- 
fluence of  Harvey's  disooveiy  began  to  be  felt  before 
the  middle  of  the  century.   Its  m^ta  were  recogmied 

Descartes,  amon^  the  first,  nine  yean  after  its  pub- 
boatiou.  For  the  history  of  the  disoovray,  and  its  con* 
seqnaioes  in  anatomy  and  phyntrfocy,  m  moat  ref^  to 
the  aitidB  Habtst.  Li  reject  in  pradieal  mecBoine, 
mudk  leas  efleet  was  at  first  notaoeMde.  Bnt  this  es> 
ample^  combined  with  the  Caxtedaa  fnindplea,  set 
many  active  and  ingenions  spirits  to  work  to  leoon 
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itniot  the  whole  of  medltAoe  <hi  a  phynok^oal  or  even 
a  mechaiuoal  htm, — to  endeavor  to  finm  whak  we 
ihonld  now  eall  i^tyiiolo^oal  or  iBiMitifie  mediane. 
The  nanlt  of  thk  ww  not  to  duninate  dogma  from 
medidnoi  though  it  weakened  the  authority  of  the  old 
dmmk  The  moranent  led  ratiher  to  the  formation  of 
nnoolB  or  mtenis  of  thought,  which  under  Tarions 
namoB  lasted  on  into  the  18tfi  oentory,  while  the  belief 
in  the  utility  or  necean^  of  sohoolfl  and  systems  lasted 
muoh  lon^.  The  moat  impOTtant  of  these  were  the 
■o-called  tatio-phyuoal  or  meohanioal  and  the  iatro- 

latro-Phytioal  ;Se&ooI^^The  iatro-phndoal  sohool 
of  medidne  grew  out  of  phymolofpoal  theories.  Its 
founder  is  h^d  to  hare  been  Borelh  of  Naples  (1608- 
79),  whose  treatise  De  motu  an«na£tum,  puUiuied  in 
IftHO,  is  regarded  as  mariing  an  epoch  in  physiology. 
Ibe  tendflooy  of  the  school  was  to  esidain  the  actions 
and  fonetions  of  the  body  on  physkal  and  enedally 
OB  medianical  prinspka.  ^Rie  moraments  or  bones 
and  mosdes  were  refinred  to  the  theory  of  levers ;  tlie 
IffOoesB  of  digestion  was  r^^arded  as  essentially  a  pto- 
oflSB  of  trituration;  nutrition  and  secretion  were  shown 
to  6e  dependent  thkhi  the  tension  of  the  vessda,  and  so 
fcwth.  The  developments  of  this  school  belong  rather 
to  the  history  of  phynology,  where  they  appear,  seen  in 
the  light  of  modern  scienooj  as  ezoellent  though  prema- 
ture endeavors  in  a  suenttfio  direction.  But  the  in- 
fluence of  these  theories  on  practical  meduune  was  not 
great  13ie  mote  iudunons  of  the  medumical  or  phytd- 
aaladiooliefini^ea,aBajudioioas  modem  phynologist 
does,  flvMtt  too  immediate  an  appfioation  of  their  pnn- 
dples  to  duly  ivactioe.  Meohamcal  theories  were  intro- 
duced into  pathok^,  in  explanation  of  the  prooeeses 
of  &ver  and  the  Uke,  but  had  little  or  no  inflnenoe  on 
therapentiosL  The  most  impwtant  men  in  this  school 
after  Bordli  were  Steno  (1638-86),  Baxtivi  (1673-1707), 
and  Bellini  (1643-1704).  An  Englisb  phyudan,  Cole 
(1660-1700).  is  abo  usually  ranked  with  them,  (hie  of 
the  most  elaborate  developnwnts  of  the  system  was  that 
of  I^toaim,  a  Scottish  pl^dan  who  became  TOofeswr 
at  Leydm  (1652-1713),  to  be  spoken  of  here^fcer. 

lainhChmieai  jScAooL^The  so-oalled  iatvo-ohemi- 
eal  scdiool  stood  in  a  much  closer  relation  to  mctioal 
medicnne  than  the  iatio-phymoaL  The  prinoipw  which 
main^  distinguished  it  was  not  merely  tlie  use  of 
ohenuoat  medidnes  in  addition  to  the  tniditional,  or,  as 
they  were  oalled  in  distinction,  "Galenical"  remedies, 
hot  a  theory  of  pathology  or  causation  of  disease  en- 
tirely different  mm  the  prevailing  "humoral"  path- 
(4ogy.  Its  chief  aim  was  to  reooncUe  the  new  views  in 
physology  and  chemistiy  with  inotioal  me^eine.  In 
some  theoretioal  views,  and  in  the  use  of  certain  rem- 
edies, the  school  owed  something  to  Van  Helmont  and 
Panoebos,  but  took  in  the  nuun  an  independent  posi- 
tion. The  fiwnder  of  the  tatro-ohemiou  school  was 
ninou  de  le  BoS,  called  Sylvins  (1614-72),  bdonging 
toanendifiunilyBettledinHoDand.  Sylvmswas&r 
fimrtsen  yean  ixotemca  of  medieine  at  LcrdfHi,  where 
ha  afiCnutodstiubntalhimaUquaiteiB  of  Europe.  He 
made  a  resoluto  attempt  to  noMistnot  mediane  on  the 
two  bases  of  the  dootzine  of  the  ctronlatwi  of  the 
bkiod  and  the  new  views  of  chemistiy.  Fennentation, 
which  was  supposed  to  take  place  in  the  stomach, 
played  an  important  part  in  the  vital  prooesses.  Chemi- 
cal disturbances  of  these  processes,  called  acnditiet^  etc, 
were  the  cause  of  fevers  and  other  diseases.  Some- 
times add  sometimes  alkaline  properties  predominated 
in  the  Juioes  and  secretifms  of  the  body,  and  produced 
oorrespoaidbg  distmlMnoas.  In  nervous  diseases  dia- 
turbanoflsof  thev^  "qiirits"  wne  most  important 
Still  in  some  parts  of  his  qrstem  Sylvius  shows  an  anx- 
iety to  base  his  pMhokwy  <m  anatomical  changes.  The 
remedies  he  empkgrea  were  paxt^  (hlenical,  partly 
cfaemioaL   He  was  very  moderate  m  the  use  of  ueed- 

doctrines  of  Sylvius  became  widely  roread  in 
HoUand  and  Oennany;  ksa-so  in  BVanoe  and  Italy.  In 


SUmd  (hciy  were  not  generally  aooeptod,  till  adeptod 
with  some  modifications  b/  Thomas  Wilus,  the  great 
anatomist  (1622tJ5),  who  is  the  chief  Enjnish  repre- 
sentative of  thft  ohemieal  school.  Wifiis  was  aa 
thorough-going  archemist  as  Sylvius.  He  ragarded  aU 
bodies,  erg^uc  and  inorganic,  as  composed  of  the  thiM 
elenKnta-Hmrit  sulphur,  and  salt,  the  first  bang 
found  abuiaantly  in  animal  bodie&  [Hie  "  intestiiie 
movement  of  putadee  "  m  evGQiy  body,  at  fisnnentar 
tion,  was  the  explanation  of  many  of  the  jMrooesseB  of 
life  and  disease.  The  eenaUe  properties,  and  phynoal 
altwati(ms  of  animal  fluids  ana  sdids  depemded  upon 
different  proDortions,  movements,  and  combinations  of 
these  particTes.  The  elaborate  work  Pharmaeeutiae 
Ratumcduj  based  on  these  materials,  had  much  m- 
fluenoe  in  its  time,  though  it  was  soon  fo^otten.  But 
some  parts  of  Willis's  vtxka,  such  as  his  daBcriptioas 
of  nervoQS  diseases,  and  his  account  (the  eariieat)  of 
diabetes,  are  dassioal  cnrtiibuticns  to  sdMitifle  me^ 
one.  In  the  application  of  diemistzy  to  the  ftxamina- 
tion  of  secretions  Willis  made  some  important  steps. 
The  ohonioal  school  met  with  violent  opposition,  partly 
from  the  adherents  of  the  andent  medieine,  partly  fitnn 
the  iatro-mechanical  school  Towards  the  end  of  Uie 
17th  century  appeared  an  English  medical  reformer 
who  sided  with  none  of  these  schools,  bat  may  be  mid 
in  some  reqieoto  to  have  rorpassod  and  diqienBed  with 
them. 

t^fdenham  and  Lodes. — ^Iltomas  Sydenham  (1624- 
89)  WIS  educated  at  Oxford  and  at  Montpellier.  He 
waa  mil  acquainted  with  the  worin  of  die  aasient 
pl^sidana,  and  probaUy  fiuriy  so  with  diemistiT.  Of 
his  knowledge  of  anattnny  nothing  definite  can  Be  sMd, 
as  he  seldom  refers  to  it  His  mun  avowed  prindple 
was  to  do  without  hypodieds,  and  stady_  the  aotnal 
diseases  in  an  unbiaaied  manner.  As  his  model  in 
medical  methods,  Sydenham  repeatedly  and  pointedly 
refers  to  .ffippocntes,  and  he  nas  not  nnfairiy  been 
oalled  the  fd^lisfa  Hippocrates.  He  resembled  Ids 
Greek  master  m  the  high  value  he  sM  on  the  study  of 
tile  "  natural  histjM7  oi  disease ;"  in  the  imp(fftanoe  he 
attached  to  "  epidemic  constitution,"  that  is^  to  the 
influence  of  weather  and  other  natural  caoses  m  mod- 
i^dng  disease;  and  fintha  hi  his  oonoi^rtioa  of  tha 
healmg  power  of  natuxe  in  disease^  a  dootemeiAidi  he 
even  expanded  boyond  the  teaching  of  HippocnUea. 
According  to  Sydenham,  a  disease  is  nothing  more  than 
an  effort  of  nature  to  restore  the  health  of  the  patieat 
V  the  elimination  of  the  mwbifio  matter.  Hie  extent 
to  which  his  practioe  was  influenced  by  this  and  other 
a  prtbrt  conceptions  jvevoitB  us  from  dassing  Sydm- 
hiun  as  a  pnre  empiric,  but  he  had  the  nue  merit  of 
never  permitting  nimsdf  to  be  enshived  even  b^  hb 
own  theories.  Still  less  was  his  mind  warped  either 
of  the  two  great  mtems,  tlie  elasncal  and  the  ehemicalf 
which  then  drriaed  the  medical  winld.  Sydenham's 
infiuenoe  on  Soropean  medidoe  was  very  great  ffis 
prindfto  were  wwomed  as  a  retnra  to  natare  bgr  Ihosa 
who  were  weary  of  themtioal  diqnitea.  He  intn- 
dnoed  a  milder  and  better  way  of  tieating  Ibvnii 
espedally  small-pox^  and  gave  strong  support  to  the 
use  of  specific  medictnes,  c^Mcially  Peruvian  baric  He 
was  an  advocate  of  bleeding,  aiid  often  carried  it  to 
exoeas.  Another  imporUmt  point  in  Sydwiham's  doc- 
trine is  his  clear  recognition  of  many  diseases  as  being 
what  would  be  now  oalled  «peet)Se,  and  not  due  merely 
to  an  alteration  in  the  primaiy  quaUties  or  hnmcMB  <h 
the  older  schods.  From  this  qMingl  his  \af^  apim- 
dation  of  spedfio  medicines. 

One  name  shonU  always  be  mentioiked  along  with 
Sydenham— that  of  his  fiiend  John  Locke.  Tlieneat 
sensational  philosopher  was  a  thoroughly  liained  jmysi- 
dan,  and  jHBotised  privately.  He  shared  and  defended 
many  of  Sydenham  s  miuoiideB.  and  in  the  few  medical 
obeemtiona  he  has  left  shows  nimsdf  to  be  even  more 
thorough-going  than  the  ''English  Hippoeratea."  It 
is  deeply  to  be  regretted  in  the  interests  of  medidae 
thathe^d  notwntomtne.   Itn,  however,  reaaonaM» 
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lo  ntwm  Uuit  his  commiiMling  intoDeflfc  oftm  nulEflt 
Sti^ieHinilwwoidBof^eD&siB.  One  sentraioe  of 
Lo^*8  in  ft  Idter  to  W,  Uobneox  mini  up  the  itno> 
jjeri  ade  of  Sydoohim'B  tawwing. 

"Too  flHUMt  imicim  how  fkr  »  litU«  oteemtion eu»- 
'  (tallT  mads  br  »  man  not  tl«d  ap  to  the  four  homoxi 
[Galen],  or  bm,  ntlplinr,  and  menaij  [Pftnoelsiu],  or  to 
4dd  and  alcall  [StMu  ud  WiUla]  whuh  has  of  late  pre- 
Tilled,  will  earrr  a  nuut  In  the  eoring  of  diaeaMS  thoagh 
T«rj  ■taUxon  and  dannnw;  aiad  wife  wltit  lime 
.«M  «MniMn  tUnp^  ana  atawMt  M  wiWna  at  alL" 

We  thui  ne  tlut,  wlule  the  great  uitamteLid^ 
-«ati,  and  cthoaists,  men  of  the  t^pe  of  WilUi,  Borali, 
.and  Boyle,  were  laying  foandatKHV  which  were  later  on 
hmk  up  into  the  febrio  of  scaentifio  medidne,  little 
.good  WH  dme  li^  Uie  premature  ap^dioation  of  their 
haU'-anderstood  prind|^  to  practioe.  The  reform  of 
practical  medidne  was  effected  ^by  men  who  umed  at 
■and  partly  sooceeded  in,  r^eoting  all  hypothema  and 
returning  to  thenntnaned  stadyofnataralpnweoBee,  as 
shown  in  health  and  disease. 

Sydenham  showed  that  these  processee  might  be 
profitably  studied  and  dealt  with  without  expluning 
them;  and,  by  turning  men's  minds  awa^  from  ex- 
planations ud  fixiM  them  on  fiicts.  he  enndied  mod- 
KHDe  with  a nKtAoainore>fruitftil  than  any  disooreries 
in  detail  'Pnm  this  time  forth  the  rogn  of  oanmical 
anthoii^  in  medidne  was  at  an  end,  tluinig^  Ae  dog- 
matic spirit  long  snrrived. 

The  Uth  cmturi/.—The  medidne  of  the  18th  oentury 
is  notable,  like  that  of  the  Utter  part  of  the  17thjR)r 
the  Btiiring:  alter  complete  theoretaoal  systems.  The 
inflnenoe  of  the  iatro-phydcal  school  was  by  no  means 
-exhausted;  and  in  England,  espedally  through  the 
indirect  innuence  of  Newton's  great  astronomical  gen- 
craliutions,  it  took  on  a  mathematical  aspect,  and  is 
sometimes  known  as  iatro-mathematioaL  This  phase 
ia  most  dearly  devetoned  in  Pitoaira  (1662-1718),  wboy 
'though  a  determined  oppcnient  of  metaphysical  ex- 
planaami,  and  of  the  chenuoal  doctrines,  gave  to  his 
•own  mediamcal  explanations  of  lifo  and  disease 
almost  the  dogmatio  completeness  of  a  thedogioal 
system.  His  oonntiyman  and  pupiL  Qeorge  Gheyne, 
who  lived  some  years  at  Bath,  published  a  new  theory 
of  ferers  on  the  mechanical  system,  which  had  a  great 
reputation.  Their  English  contemporaries  and  soo- 
•oessors,  Freind,  Cole,  and  Mead,  Iwned  also  to  me- 
dumiou  explanations,  but  with  a  distnist  of  systematic 
theoretical  completeness  which  was  neriiaps  partly  a 
niU^Dnal  characteristic,  pattb^the  result  of  the  teaohuu 

Sydenham  and  hoitxa.  vnand  (lft75-1728)  in  his 
Enmmoloffia  gave  a  msohamoal  topUiniMm  of  the 
phoiomena  of  menstruation.  He  is  also  one  of  the 
most  distinguished  writers  on  the  history  of  medidne. 
0(40  (see  wore)  iiaUished  meohamoal  hypotheses  oon- 
omung  the  cansation  of  ferers  whioh  cMmy  agree  with 
those  of  the  Italian  iatro^  mechanical  school.  Hore  dis- 
tinguished in  his  own  day  than  any  of  these  was  Richard 
Mud  (1673-1754),  one  of  the  most  accomplished  and 
■odaDy  Bucoessfulljr  phyndans  of  modem  times.  Mead 
was  the  pupil  of  the  equally  popular  and  suooessful 
John  Radoliffe  (1600-1714),  who  had  acquired  from 
Sydenham  a  contempt  fat  book  learning,  and  bdonged 
to  no  sdiool  in  medidne  hot  the  solwol  of  common 
sense.  RsdoBffe  left,  however,  no  wwh  requirinir 
mentioD  in  a  bistOTy  of  medidne.  Mead,  a  man  of 
great  Issming  and  intellectual  activity,  was  an  ardent 
advooate  of  the  mathematical  dootrioes.  "  It  is  very 
-evident,"  he  says,  "that  all  other  means  of  improv- 
ing memdne  have  been  found  ineffectual,  b^  the  stand 
it  was  at  for  two  thousand  years,  and  that,  nnce  mathe- 
matidans  have  set  themselves  to  the  study  of  it,  men 
Already  begin  to  talk  so  intelUxibly  and  comprehendbly, 
■even  about  abstruse  matters,  that  it  is  to  bs  hoped  that 
•mathematical  leaning  will  be  the  ^stinguishins  mark 
•of  aphyddan  and  a  qnaek. ' '  His  MfwamaU  Aooouni 
•o/*  AAoM,  in  the  first  editicm  (1702),  gave  an  explanar 
turn  of  tfaA  efieol*  of  pdsons,  ss  aotmg  only  <n  the 


Uood.  Afterwards  he  uoJfflled  his  hynotheds,  and 
referred  the  distoihanoeB  prodmed  to  Uie  "nervous 
liqnor,"  whidi  he  supposM  to  be  a  quantity  of  tiie 
"tmiveiaal  dastio  matter"  diffused  through  the  nni- 
verse,  by  which  Newton  ezj^ained  Uie  phenomena  of 
light,  X.  what  was  aftawarda  called  the  luminif^us 
ether.  Head's  treatise  on  The  Pavoer  of  the  Sun  and 
Mom  over  Bvman  Sodiet  (1704),  equally  inspired  hf 
Newton's  discoveries,  was  a  premature  attempt  to  aangn 
Uie  Influoice  of  atmospherio  pressure  and  othe^  ooemical 
causes  in  produdug  disease.  His  works  oontain,  how- 
ever, maQyorit^narezparimenfeL  and  acdIaitiKraetieal 
observatinis.  James  Keill  (1678-1719)  applied  New^ 
tonian  and  meohamoal  ininctples  to  the  explanation  of 
bodily  functions  with  still  greater  accurate  and  oom- 
pletenees ;  but  his  reseaiches  have  more  importance  for 
phmology  than  for  loacdcal  medidne.  ' 

Boerhaave. — ^None  of  these  men  founded  a  school, — 
a  result  due  in  part  to  their  intellectnal  character,  in  tHut 
to  the  absence  in  Eogland  of  medical  schools  equivalent 
in  podtion  and  importance  to  the  univerdtics  of  the 
(Continent.  An  important  academical  )>oe)tion  was,  on 
the  other  hand,  one  of  the  reasons  why  a  physician  not 
vciy  different  in  his  vray  of  thinking  from  the  English 
l^mdans  of  the  age  of  Quera  Aime  was  able  to  take 
a  for  more  predonunant  podtion  in  the  medite!  wond. 
Hermann  Boerhaare  (1668-1738)  was  emphatically  a 
great  teaoher.  Ho  was  for  many  yean  professor  of 
medifluie  at  Leyden,  where  he  leetiired  nve  hours  a 
dj^,  ud  excelled  in  influence  and  reputation,  not  only 
his  greatest  forerunners,  Montanus  of  Fadua  and  Syl- 
vius of  Leyden,  but  prooably  evciy  subsequent  teacher. 
The  hospital  of  Lej^den,  though  with  oafy  twelve  beds 
available  for  teaching,  became  the  centre  of  medical 
influence  in  Europe.  Many  of  the  leading  Endish 
ph^ddans  of  the  18th  century  studied  there:  Van 
Swieten,  a  pupil  of  Boerhaave,  transplanted  the  lat- 
ter's  mtthoa  m  twl*^"g  to  Vienna,  and  founded  the 
noted  Vienna  schod  of  medidne.  As  the  ormniser, 
and  almost  the  oonstniotOT,  of  tiie  modem  met  hod  of 
clinical  instruction^  the  services  of  Boerhaave  to  the 
progress  of  medicme  woe  immenae,  and  «an  hardly 
be  overrated.  In  his  teaohing,  as  in  lus  practice,  he 
avowedly  followed  the  method  of  Hippocrates  and  Syd- 
enham, boUi  of  whom  he  enthumasticaUy  admired. 
In  his  medical  doctrines  he  must  be  pronounced  an 
edectic,  though  takiniK  his  stand  mainly  on  the  iatro- 
meehanical  school  The  best  known  parts  of  Boer- 
haave's  system  are  his  doctrines  of  inflammation, 
obstmctioiK  and  "plethora."  By  the  last-named 
e^iectaUy  he  was  long  remembered.  His  ohjed  was 
to  nuke  alt  the  anatoanioal  and  phydological  aoqnisi- 
ti<His  of  his  age,  even  microscopical  anatomy,  which 
he  dihgently  studied,  avulaUe  for  use  in  the  practice 
of  meiudne.  He  thns  differed  from  Sydentuun,  who 
took  dmost  as  IHtle  aceount  of  modem  sdence  as  of 
andent  dogma.  Boerhaave  may  be  in  some  respeots 
compared  to  Galen,  but  again  differed  from  him  in 
that  he  always  ab^ained  from  attempting  to  reduce 
his  knowledge  to  a  uniform  and  coherent  system. 
Boohaftve  attached  great  importance  to  the  study  of 
the  medical  classics,  but  rather  treated  tiiem  hidor* 
ically  than  quoted  them  as  canonical  authorities.  It 
almost  lUlows  from  the  nature  of  the  ease  that  thfl 
great  tadc  of  Boerimave's  life,  a  i^theds  of  andsBt 
and  modem  medium,  and  the  wcvk  in  whidi  this  ic 
chi^  contained,  his  odetnated  Iiutitutions,  covld  not 
have  ai^  great  permanent  value.  Netu^  the  same 
tUng  is  tme  even  of  the  Aphorimu,  in  which,  fol- 
lowing the  example  of  Hippocrates,  he  oideavored  to 
sum  up  the  results  of  his  long  experience. 

Bq^nann  and  StaM. — ^We  have  now  to  speak  of 
two  writers  in  whom  the  systematic  tendoiqy  tba 
18th  century  showed  itself  most  completely. 

Friedrich  Hofimann  (1660-1742),  like  Boerhaave. 
owed  his  itiflti*tm«.  and  perhaps  partly  his  intdlectoal 
charaeteiistics,  to  his  aoadenuoal  podtum.  He  was  m 
1693  app(Hoted  the  first  professor  of  meffidne  in  die 
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of  Halle,  then  itnt  finmded  by  die  elector 
FkodcvicK  in.  Hera  be  Deoame,  as  cUd  bis  contem- 
pwazy  and  rival  Stabl,  a  jMpular  and  infiaenlial 
tMoher,  though  their  nniTend^  bad  not  the  Euro- 
pean importance  of  Leyden.  Hoffinann'a  "qntem" 
waa  ^parently  intended  to  reconcile  tb«  oppoainx 
"spirited'*  and  " materialiatic  "  views  of  nature,  ana 
it  uoai^  to  have  been  mnoh  influenced  hy  the  pbi- 
kao]Ay  of  LMbmti.  His  mescal  theories  rest  npon 
a  eomplete  thatny  of  the  umrerae.  Idfe  depended 
upon  a  muvenuly  diffbsed  ether,  wbieb  animals 
bnathe  in  llrom  the  atmosphere,  and  wbioh  is  oon- 
tuned  ID  all  puts  of  the  body-  It  aoomnulates  in 
the  Imun,  and  then  generates  die  "nervous  fluid" 
ur  pnwrno, — a  dieory  closely  TesembUnB  that  of 
Head  OB  the  "nervous  liqnor,"  nnleas  indeed  Mead 
borrowed  it  from  Hoffinann.  On  this  syntem  are  ex- 
^ahied  all  the  phenomena  of  life  and  disease.  Health 
depends  on  the  maintenance  of  a  proper  "tone"  in  the 
body,— tome  diseaaea  bong  prodtund  by  excess  of  tone, 
or '''qwn'/'odieiB  by  "atonal"  or  wantof  tone.  But 
it  li  imponUe  here  to  follow  its  fhrdier  developmenta 
Independently  of  his  mtera,  which  has  long  ceased  to 
enttai^  influence,  Hoffimann  made  some  oontribntions 
to  pnutacaj  medicine*^  and  his  great  knowledge  of  chem- 
istry enabled  him  to  mvesdnte-  die  snljeot  of 'mineral 
watea.  He  was  equally  sclfu!  in  phanuai^,  but  low- 
ered  Us  noation  by  the  praodce,  which  would  be  nn- 
pardonaUe  in  a  modem  phnicnan,  of  trafficking  in 
seent  mnedies.  Some  of  these  are  even  to  this  dtij 
sold  for  the  benefit  of  the  orphanage  at  Halle. 

Oecn^  Ernest  Stabl  (1660-1734)  was  for  more  than 
twenty  years  proftaaor  of  medi<une  at  Halle,  and  thus 
a  oc^Ieague  or  Hoffiouon,  whom  ha  resembled  in  con- 
■IniBtiDg  a  complete  theontiaal  system,  diough  their 
^Ifstans  nad  fitde  or  nothhu;  in  ocanmou.  Stam's  chief 
sun  was  to  oppose  materiausm.  For  mechanical  con- 
ceptions he  substituted  the  theory  of  "animism^" — 
attributing  to  the  soul  the  iiinctions  of  ordinary  animal 
life  in  man,  while  the  life  of  other  creatures  was  left 
to  meohanical  laws.  The  symptoms  of  disease  were 
exdained  as  efforts  of  the  soul  to  rid  itself  from  mor- 
Ihu  influences,  the  soul  actjng  reasonably  with  respect 
to  the  end  of  self-preservation.  The  anima  thus  cor- 
responds  partly  to  the  "  nature ' '  of  Sydenhuu.  while  in 
ott^  reqwcts  it  resembles  the  aioheus  of  Van  Hdmont 
Aiumiam  in  its  oomplcteness  met  with  litde  aooeptanee 
during  the  lifedme  of  its  andior,  but  influenced  some 
of  the  iatro-physical  sohooL  Stahl  was  die  author  of 
the  theory  of  "  phlo^st<m  "  in  dienustry,  «iii(di  in  its 
dayhad  great  importance. 

MaUer  and  Morgagni — From  the  subtleties  of  rival 

rims  it  is  a  satisuustion  to  turn  to  two  movements  in 
medicane  of  the  18th  century  which,  though  th^ 
did  not  extin^iush  the  spirit  of  sj^tem-making,  opened 
np  paths  of  mvestigation  by  which  the  systems  were 
nlUmately  supeneded.  These  are  physiologv  in  the 
BMdem  sense,  as  dating  from  Haller,  and  p^aok)^^ 
anatomy,  as  oatanK  from  Morgagni. 

Albreeht  von  Haller  (1708-77)  was  a  man  of  even 
nune  encyclopeedic  attunments  uian  Boerhaave.  He 
advanoed  chemistry,  botany,  uiatomy,  as  well  as  ph^ 
iology,  and  was  incessant^  ooonpied  in  endea^tnng 
to  apply  his  sdentifio  studies  to  practical  medi(une, 
thus  continuing  the  work  of  his  great  teacher  Boer- 
haave. Besides  all  this  he  was  probablv  more  pro- 
foundly acquainted  wiih  the  literature  and  bibliography 
of  medicine  than  any  one  before  or  since.  Haller  oc- 
cupied in  tho  new  university  of  Gbttingen  (founded 
n."}?)  a  position  corresponding  to  that  of  Boerhaave 
at  Loyden,  and  in  like  manner  influenced  a  veiy  large 
circle  of  pupils.  The  appreeiatum  of  his  woric  in  ph^ 
iology  bwoi^  to  the  history  of  that  ideiioe;  we  an 
onb  concerned  h»e  with  ita  influenoe  on  medieiiie. 
nailer's  definition  of  irritability  as  a  proper^  of 
mnanilar  tissue,  and  its  distmction  from  senfflbiUty 
as  a  prdnertgr  of  nerves,  struck  at  the  root  of  the  pre- 
niliiig  nypotheds  respecting  animal  activity.   It  was 


no  longer  necessary  to  suppose  that  a  half-oonanooi 

*'aninia"  was  directing  eveiy  movemenL  Hcnover, 
Haller's  views  did  not  rest  on  apHori  speonUtioB,  bal 
on  numerous  arperimenta.  He  was  amonc  the  fint  to 
mvestigate  the  aotiott  of  medidnea  on  healthy  peiaonn. 
Unfintanatdly  the  IsMm  idaA  his  eoDtsBipofarie* 
learnt  was  not  the  importance  of  experiment,  but  only 
the  need  of  contriving  other  "  systems "  leas  open 
olyeotion ;  and- thus  the  influence  of  Haller  led  aifeody 
to  the  theoreticat  subtleties  of  Cnllcn  and  John  Bmni, 
and  only  indireetly  and  later  on  to  the  general  anatonty 
of  Bicnat  The  great  name  of  Haller  does  not  time- 
fore  occupy  a  veiy  prcnninait  place  in  die  hishny  off 
practical  medicdne. 

The  work  of  Giovanni  Battista  Moigagni  (1682-1771 V 
had  and  still  preserves  a  permanent  importaooe  bcToml 
that  of  all  the  contemporary  theorists.  In  a  series  of 
letteis  De  tedSna  et  axutU  morhorvm  per  anaUmten 
tndagcUu,  published  when  he  was  in  his  eightieth 
yesr,  he  describes  the  appearanoea  met  with  at  the 
post-mortem  examination  as  wdl  as  the  symptaDS 
during  life  in  a  number  of  oases  of  variom  diseasM. 
It  was  not  the  fintvc^  of  the  kind.  Bonet  had  pA- 
liahed  his  Sqnderetum  in  1679;  and  observations  of 
post-mortem  appeuanoes  had  been  made  by  Montanoa, 
Tolp,  Vieussens,  Valsalva,  Lawam,  Haller^  and  othen. 
But  never  before  was  so  laige  a  collectjon  of  eaaea 
brought  together,  described  with  such  aocnraoy,  or 
illustzated  with  equal  anatomical  and  medical  know- 
ledge. Morgagni's  woik  at  «ioe  made  an  epoch  in 
the  saence.  Morbid  anatomy  now  became  a  recog- 
nised Inranch  of  mecUcal  researeh,  and  the  movement 
was  started  which  has  Usted  till  our  own  day. 

Hie  contribution  of  Hcngagni  to  medioar  acunoe 
must  be  regarded  as  in  smne  reepeots  the  oconterput 
of  Sydenham's.  The  latter  had,  in  neglecting  anat- 
omy, neglected  the  most  solid  bams  for  studying  the 
nati^  historr  of  disease ;  though  perhaps  it  was  less 
from  choice  than  because  his  practice,  as  he  was  not 
attached  to  a  hospital,  gave  Um  no  opportunitiee.  Boi 
it  is  on  the  combination  of  the  two  methods,  that  of 
Sydenham  and  of  Morgagni,  that  modem  medicixie 
rests;  (and  it  is  through,  these  that  it  has  been  able  to 
make  steady  pro^^as  in  its  pwn  field,  mdependently 
of  the  advance  or  physiology  or  other  scienoea. 

The  method  of  Moreagni  lotrnd  maur  imttaton,  both 
in  bis  own  oountiy  and^in  others.  In  En^and  the  fint 
important  name  in  this  field  is  at  the  same  tine  tbit  of 
the  first  writer  of  a  systematic  work  in  aqy  langoage-OD 
morbid  anatomy,  MaUhew  BuUie  (1761-Z823)(  who 
published  his  treatise  in  1793. 

CuUen  and  ^nwm.— It  remuns  to  speak  of  two  sys- 
tematic writers  on  medidne  in  the  18tn  century,  whose 
great  reputation  prevents  them  from  being  passed  ova, 
though  their  real  contribution  to  the  progress  of  medi- 
cine was  not  great— CuUen  and  Brown. 

William  Cullen  (1712-^)  was  a  most  eminent  and 
popular  m>&SBor  of  medicine  at  Edmboreh.  The 
same  aoademical  influences  as  surrounded  the  Dutch 
and  Gennan  founders  of  tystems  were  doubtkas  paiUy 
conceftied  in  leading  him  to  finm  die  of  a  orai- 
pnhennve  mbem  of  medicine.  Cullen's  system  vas 
fargdy  baaed  on  the  new  ph^ological  doctrine  of 
imtability,  but  is  especially  notjoeable  for  the  import- 
ance  atxached  to  nervous  action.  Thus  even  gout  wa-« 
regarded  as  a  "neuroms."  These  natholofpcal  prin- 
mues  of  Cullen  are  contuned  in  his  r^rtt  Iam*  tif  th* 
Iractice  of  Phytiti,  an  exiiemdy  jiopular  book,  oftCTt 
reprinted  and  translated.  More  importance  is  to  W 
atteched  to  his  Notology  or  Chtt^aUum  qf  Damtnt. 
The  attempt  to  datadiy  diseases  on  a  natural-history 
plan  was  not  new^havins  been  oommenoed  by  Sauvagea 
and  others,  and  is  perhaps  not  a  task  of  die  higoiiit 
importance.  CuUen  drew  out  a  dasBifiadara)  of  great 
and  needless  oomplezit7i  die  diief  paitof  wluch  is  ~ 
forgotten,  but  several  of  his  main  divirioBB  an 


It  is  difficult  to  fonn  a  dear  eatimate  of  the  inpoit- 


Digitized  by 


UUIXOBT.J 


MBDIGINB. 


82a 


I  «f  the  hflt  CTfltenuUHr  of  mectidne,  Jobn  Brown 
(17S&^),  for,  thouj^fa  in  Knghnd  he  hai  been  bat 
fittle  xegiaded,  the  wide  though  short-Uved  popularity 
•f  hii  t^abem  on  the  Continent  showa  that  it  must  hare 
eoDtuned  some  dementa  of  briUiam^,  if  not  oiuinality. 
ffia  (heoiy  of  medicine  profeised  to  eiplun  the  pro- 
«aan  d  life  and  diaeaae,  and  the  mwiods  tif  ooze, 
una  aw  ample  princqtle,— that  of  the  {oopertT  of 
^mM^j  in  viitae  of  which  the  "^exeitrng 
nnmii"  dduwd  as  bong  (1)  eztenal  foroes  uid  {2] 
fli*  fimolioiu  of  die  t^tieat  itself,  call  forth  the  vital 
phenamena  "eoiae,  motion,  mental  fimction,  and  pa»- 
lion."  An  exciting  poven  are  stimalanL  the  appar- 
ent delnlitating  or  aedatiTe  effect  of  some  being  dne  to 
a  deficaew?  in  the  degree  of  stimulos;  ao  that  the  final 
eoudoaioa  is  that "  the  whole  phenomena  of  Uft,  health 
as  wdl  as  disease,  ooosist  in  stunulos  and  nothing  elfl& ' ' 
Brown  recognized  some  diseases  as  ithenic,  othen  as 
ostAoue,  the  latter  reqnimig  stimnlating  treatment,  the 
finrnev  uie  zerene;  bat  his  praotioal  ooncfaonon  was  that 
97  per  eflii&  of  all  diseases  rsqdred  a  "stimnlatuig" 
tmdmcnt  In  this  be  daimed  to  have  made  the  most 
ashitaiy  reftmn  beoanse  all  phydeians  from  Hippocxates 
had  Inated  diseases  hy  depletion  and  debifitatwg  meas- 
UTfls  irith  the  otgect  oi  oaring  hy  elimination.  It  would 
be  onprofitable  to  attempt  a  complete  analyris  of  the 
Bnmonian  system ;  .and  it  is  difficiut  now  to  nnderstand 
why  it  attaraoted  so  much  attention  in  its  dey.  To  ns 
at  the  present  Ume  it  seems  merely  a  dialectical  oon- 
stniotionj  baring  its  beginning  and  end  m  definitions, 
the  words  power,  stunmas,  etc.,  beiniif  used  in  saoh  a 
my  aa  not  to  oonespond  to  any  premse  phynoal  oon- 
oeptiona,  still  lees  to  definite  material  objects  or  forces. 
One  reoommoidataon  of  the  system  was  that  it  &TOTed 
a  milder  ijistcm  of  treatment  than  was  at  that  time  in 
vogue :  Brown  may  be  said  to  have  been  tbe  first  advo- 
cato  of  the  modem  stimuluit  or  feeding  treatment  of 
fbrcrs.  He  advocated  the  use  of  "animal  maps"  or 
beef  tea.  Further  he  had  the  discernment  to  see  that 
certain  symptoms,  such  as  convulsions  and  delirium, 
whidi  were  then  commonly  held  alwa^  to  indicate 
inflammation,  were  often  really  sicns  of  weakness. 

The  fortunes  of  Brown's  system  (called,  from  having 
been  originally  written  in  IaI^,  the  Bnmonian)  fonn 
ODo  of  the  strangest  ohaptets  in  the  history  of  medicine. 
In  SooUand,  Brown  so  far  won  the  ^^pathy  of  the 
students  that  riotous  oonfiicts  took  place  between  his 
narUsans  and  opponents.  In  Etu;land  his  system  took 
uttle  root  In  Italy,  on  the  other  hand,  it  received 
eDlfaunastio  support,  and,  naturally,  a  corresponding 
desree  of  opposition.  The  most  important  adherent 
to  Brown's  system  was  Basori  (1763-1837),  who  taught 
it  as  professor  at  Pavia,  but  anerwards  substituted  his 
own  system  of  oontra-stimulua.  The  theorotical  difiior- 
ences  between  this  and  the  "stimulus"  theory  need 
not  be  expounded.  The  practical  difference  in  the 
correspondmg  treatment  was  very  great,  as  Kasori  ad- 
vocated a  copious  nse^of  Ueeding  and  of  depiesmng 
remedies,  waok  as  antimony.  Joseph  fVank,  a  Ger- 
man, professor  at  Pavia,  afterwords  of  Vienna,  the 
author  of  an  enc^opsedio  work  on  medidne  now  for- 
gotten, embraced  the  Brunonian  system,  though  he 
afterwards  introduced  some  modifioadons,  and  trans- 
planted it  to  Vienna.  Many  names  are  quoted  as  par- 
tisans or  opponents  of  the  Bnmonian  sjrstom  in  Italy, 
bnt  scarce^  one  of  them  has  any  other  claim  to  be  re- 
membered. In  Oermany  the  new  system  called  forth, 
a  httle  later,  no  less  enthusiasm  and  controversial  heat. 
Girtanncr  first  be^n  to  spread  the  new  ideas  (though 
giving  them  out  as  his  own),  bat  Weikard  was  the  first 
avowed  advocate  of  the  system.  Riieohlanb  (1768- 
1835)  modified  Brown's  s^stan  into  the  theory  of  ex- 
citement [JSrregmigttheoi^),  which  for  ft  time  was  ex- 
tremely popular  in  Germany.  The  rathomasn  of  the 
rpnnger  Brunonians  in  Germany  was  as '  ^reat  as  in 
Edinburgh  or  in  Italy,  and  led  to  serious  ru^  in  the 
oniversiiy  of  0)}tdng«L  In  Amerioa  ^e  syst«n  ma 
onthanastioally  adopted  by  a'  noted  phyrioiant  Beqjsp 


min  Rash,  of  Philadelphia,  who  followed  by  a  oon- 
siderable  school  France  was  not  mors  infioeoioed  by 
the  new  school  than  li^laud.  In  both  conn  tries  tht 
tendem^  towards  positive  scienoe  and  progresB  by  olh 
jective  mvestigation  was  too  marked  for  any  theoret- 
ical system  to  have  more  than  a  Msnng  inftunce.  In 
ftance,  howevw,  the  infiuenoe  or  Brown's  theories  ii 
veiy  (dearly  seen  in  the  writings  of  Broossus,  who, 
though  not  rightly  dassed  with  the  system-makers, 
since  his  oonchiaons  were  nutly  baaed  upon  anatom- 
ical investigation,  resembled  twun  in  his  attempt  to 
unite  theory  and  practice  in  one  comprehensive  synthe- 
sis. The  explanation  of  the  meteonc  splendor  of  the 
Bnmonian  Bystem  in  other  ooontries  seems  to  be  aa  fol- 
lows. In  Italy  the  period  of  intellectual  decadcnoe 
had  set  in,  and  no  serious  scientific  ardor  remained  to 
withstand  the  novelties  of  abstract  theory.  In  Ger- 
man;^ the  case  was  somewhat  differcnL  Intellectual 
aotini;  was  not  wantinjfr,  bnt  the  great  achievements 
of  the  18th  century  in  philosophy  and  the  moral 
Bcnenoea  had  fostered  a  love  of  abstract  speculati<m; 
and  some  sort  of  cosmical  or  general  system  was 
thought  indispensable  in  every  department  of  spedfd 
scienoe.  Hence  uiother  generation  had  to  pass  aw» 
before  Germany  found  herself  on  the  level,  in  sdentifie 
investigation,  of  France  and  England. 

iSeforo  the  theoretic  tendency  of  the  18th  oentmy 
was  quite  exhausted  it  displayed  itself  in  a  B^stem 
which,  though  in  some  respects  isolated  in  the  history 
of  medidne,  stands  nearest  to  that  of  Brown,— that, 
namely,  of  Hahnemann  (see  HoM(EOPA!rar),  H^ne- 
mann  (1763-1844)  was  In  conception  as  revolutionaiy  a 
reformer  of  mediinne  asBvocclsus.  He  professed  to 
base  medicine  entirely  on  a  knowledge  of  symptoms, 
regarding  all  investigation  of  the  causes  of  symptonu 
as  uflclc^  While  thus  relecting  all  tbe  lessons  of 
morbid  anatomy  and  pathology,  he  jmt  forward  views 
respecting  the  causes  of  disease  which  hardly  bear  to 
bo  soioiu^y  statod.  All  ohrouio  maladies  result  either 
from  throe  diseases — psora  (the  itch),  syphilis,  or  ^co- 
ns (a  skin  disease),  or  else  are  maladies  produced  by 
medicines.  8even-ei|;hth8  of  all  chronic  diseases  are 
produced  by  itch  dnven  inwards.'  (It  is  fair  to  say 
that  these  views  were  published  in.  one  of  his  later 
works. )  In  trratment  oi  disease  Hahnemann  rc;iected 
entirely  the  notion  of  a  tw  medioafyix  natura,  and  waa 
guided  by  his  well-known  principle  "rimilia  ni^ibas 
curantur,  '  which  he  explained  as  depending  on  the 
law  that  in  order  to  get  rid  of  a  disease  some  remedy 
must  be  g^ven  which  should  substitute  for  the  disease 
an  action  dynamically  similar,  but  weaker,  llie  orin- 
nal  malady  heing  thus  got  rid  of,  the  vital  force  womd 
easily  be  able  to  cope  with  and  extinguish  the  sUghter 
disturbance  caused  by  the  remedy.  Something  veiy 
similar  was  held  bv  Brown,  who  taught  that  "  indirect 
debility"  was  to  be  cured  by  a  lesser  degree  of  the 
same  stimulus  as  had  caused  the  original  diaturbance. 
Generally,  however,  Hahnemann's  views  contradict 
those  of  Brown,  thoush  moving  somewhat  in  the  same 
plane.  In  order  to  select  remedies  which  should  fulfil 
tbe  indicarion  of  prodwnng  symptoms  like  those  of  ^e 
disease,  Hahnmann  made  many  obsrarations  of  tbe 
action  of  drags  on  healthy  persons.  He  did  not  ori^- 
nate  Uiis  line  of  research,  for  it  bad  been  pursued  if 
not  originated  by  Haller,  and  cultivated  ^eiematically 
by  Tommasini,  an  Italian  "contra-stimulist;"  but  he 
carried  it  out  with  much  elaboration.  His  r^ults,  nev- 
ertheless, were  vitiated  by  being  obtuned  in  the  intor^ 
est  of  a  theory,  and  by  singular  want  of  discrimination. 
Hahnemann's  doctrines  met  with  much  opposition  on 
the  part  of  die  medioat  mofesnon,  and  he  was  hence 
led  to  state  his  ease  to  the  "  li^  "  jpublie  as  a  sort  of 
court  of  appeal ;  and  thus  matters  of  science  were  made 
the  theme  of  much  popular  oontroverey.  This  expe- 
<^ent,  in  which  Hahnemann  had  been  in  a  small  de- 

•  The  tteh  U  iMllj  Ml  aflteotion  produced  by  tba  imajiM  fa 
ttieikinof  a  qnelMOf  mite  iAeanu  MoMcf),  and  wmd  ttila  Ifr 
dMttoyed  or  Tamovad  tba  dlseaw  to  at  an  mm. 
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gtee  utkntttt«I  by  Brom,  coatribntod  Ingely  to  the 
mocesB  of  nia  tyebaa.  The  appeal  flsttend  a  preralent 
b^ef  in  the  right  of  priTatejadgment,  even  in  teohni- 
eel  uid  leunea  m^eots.  ^hnemann  wu  thoa  able 
to  take  up  the  position  (and  notirithout  justifioation) 
«f  a  Tictim  of  profeenonal  prejudice.  The  anomaloufl 
pontion  into  wEioh  profeeaonal  soom  and  eztaa-profee- 
nonal  ^pnlarity  brooght  him  produced  a  distinct  de- 
terioration in  the  character  of  his  work.  In  his  second 
period  he  deTd<H>ed  the  extraordinary  Uieoiy  of  "  po- 
tentiality "  or  d^iamization, — namely,  that  medicines 
guned  in  strength  bv  being  diluted,  if  the  dilution  was 
aooompauied  by  shaLiiig  or  pounding,  which  was  sop- 
posed  to  ' '  potwitjaliie  or  increase  the  potency  of  the 
medidne.  On  this  exbraoidinaiyprindple  Hahnemann 
tndersd  his  ori^nal  tinotnres  to  be  reduced  in  strong 
to  (me*fiftaeth ;  these  first  dilndons  a^un  to  one-fiftieth ; 
and  80  on,  even  till  the  Uiirtieth  dihtUon,  which  he  him- 
self used  by  preference,  and  to  which  he  ascribed  the 
highest '  *  potentiality. "  It  is  hardly  necessary  to  point 
out  that  even  the  lower  dilutions  inTolve  qoanUties 
whidt  no  anaJyms  can  weigh,  measure,  or  eren  recog- 
nize. The  Btifi  greater  ecoentncsties  of  Hahnemann  s 
later  works  need  not  be  recounted.  From  a  theoretical 
point  of  view  Hahnemann's  is  one  of  the  abstract  ^ya- 
teouB,  iwetending  to  oniTersalityf  which  modem  medi- 
<uw  neitfaw  aooiqits  nor  fin^  it  woitli  whik  to  oa^o* 
waet  In  die  tToatznent  of  (Usease  his  praetioal  innova- 
tions  came  at  a  fortunate  time,  when  the  ezoesses  of 
the  depletory  system  had  only  partially  been  super- 
seded by  the  equally  injurious  opposite  extreme  of 
Brown's  stimulant  treatment  Haiinemann's  use  of 
mild  and  often  quite  inert  remedies  contrasted  &Tor- 
with  both  of  these.  Further  he  did  good  hy  in- 
nsbng  upon  rimplidtr  in  prescribing,  when  it  was  the 
custom  to  ^ve  a  number  or  drugs,  often  heterogeneous 
and  inoonsistent,  in  the  same  prescription.  l&ese 
indirect  benefits  were  quite  independent  of  the  troth  or 
&]dty  of  bis  theoretical  system. 

Aetibnw  I^-ogrm  m  me  ISih  GmtMiy.~Li  loddng 
back  on  the  repeated  attempts  in  the  I8lh  century  to 
otwslniot  a  umversal  qrstem  of  medicine,  it  is  impossible 
not  to  regret  the  waste  of  brilliant  gifts  and  profi)ond 
acquirements  wludi  they  inTolved.  It  was  Pinnate, 
however^  that  the  accumulation  of  positive  knowledge 
in  medicine  did  not  cease.  While  Germany  and  Soot- 
land,  as  ^e  chief  homes  of  abstiact.3pecnlation,  gave 
birth  to  most  of  the  theories,  progress  in  objectiTe 
science  was  most  marked  in  other  countries, — in  Italy 
first,  and  afterwards  in  Eng^d  and  France.  We  must 
retrace  our  steps  a  little  to  enumerate  sereral  distin- 
gnisfaed  names,  which,  from  the  nature  of  the  case, 
hardly  admit  of  dasnnoation. 

In  Ital^  the  tradition  of  the  great  anatomists  and 
phyntdoguts  of  the  17Ui  century  prodooed  a  series  of 
Monrate  obserren  and  practitioners.  Among  the  first 
of  these  were  Antonio  Maria  Vakaha  (1666-1723), 
still  better  known  as  an  anatomic;  GKoranni  Mana 
Landu  (1654-1720),  also  an  anatomist,  the  author  of  a 
daadeal  work  on  the  diseases  of  the  heart  and  anenr^ 
isms;  and  Ippc^to  FVandsoo  Alberttni  (1662-1738), 
whose  researohee  on  the  same  dass  of  diseases  woe  no 
leas  important 

In  France  Jean  Baptiste  S6nao  ^1693-1770)  wrote 
also  an  important  work  on  the  affections  of  the  heart 
SauTages,  otherwise  F.  B.  de  I^croix  (1706-67),  gave 
under  the  title  Notohffia  Methodka  a  natnral-hi^ory 
daanfieation  of  diseases;  Jean  Astmo  (1684-1766) 
eontributed  to  &e  knowledge  of  graeral  diseasee.  Bat 
the  stato  of  medidne  in  that  oonntvy  till  the  end  of 
the  18Ui  oentmy  was  nnaatisftotoiy  as  oompaxed  with 
some  other  parts  of  Europe. 

la  Englud  the  briUiam^  of  the  early  inrt  of  the 
eentory  in  practical  medicine  was  hardl;^  maintained  to 
the  end,  and  presented  indeed  a  oertam  contrast  with 
the  remarkable  and  unflagging  progrees  of  surger;^  in 
the  same  period.  Hie  roll  or  ue  College  of  Phycneians 
does  not  nimish  many  distinguished  names.  Among 


these  should  be  mentioned  John  Fotho^  (1712-60). 
who  mTeetigated  the  "putrid  sore  throat"  DowcaUed 
diphtheria,  and  the  form  of  neuralgia  popukriy  knowa 
as  tic  doulonrenx.  A  physician  of  FlymoaUi,  Joha 
Huxham  (1694-1768),  made  reseazohes  on  epideniio 
feveiB,  in  the  spirit  of  Sydenham  and  Hippocntes, 
which  are  of  the  highest  importance.  William  Hdier^ 
den  (1710-1801),  a  London  phyaidan.  called  by  Samval 
Johnson  vUimtu  Komanorum,  "  the  last  of  our  leaned 
physieianB,"  left  a  rich  lency  of  practical  obserratiMH 
m  the  CommaUarut  pubushed  after  his  death.  Mora 
important  in  their  results  Uian  any  of  these  wwks  were 
the  discoveries  of  Edtabd  JmnnDt  {q.  v.)  lespeeiing 
the  prevention  of  smaU-pox  bx  Taodnatuni,  in  iidiiw 
he  supeneded  the  partisDy  nsnbl  bat  dangerous  iino* 
tioB  of  inoculation,  wluch  had  been  introdnoed  into 
England  in  1721.  The  history  of  this  disooreiy  need 
not  M  told  here,  but  it  may  be  pointed  out  t)ut,  mput 
ftam  its  pradMal  importance,it  has  had  great  *™»»— toff 
on  the  scientific  stu^  of  infootioua  diseases.  The  name 
of  John  Pringle  (1707-82)  should  also  be  mentioned  aa 
one  of  the  first  to  study  epidemics  of  fevers  occurring 
in  prisons  and  camps.  His  work  oititled  OhtarationM 
m  the  IHiea$e»  of  cm  Anny  was  translated  into  maiqr 
European  languages,  and  beosme  the  fltandud  indKiritgr 
on  the  subject 

In  Oermaqy  the  importaDt  nhool  of  praetiaal 
medicine  was  that  of  Viama,  asrerrradh^TanSwieteD 
(1700-72),  a  pupO  of  Boerhaave,  tmda  the  patronue 
of  Maria  llieTOsa.  Van  Smeten's  ocMnmoitanea  on  the 
aphorisms  of  Boerhaave  are  thought  more  vahiaUe 
than  the  original  text  Other  oninent  namee  of  the 
same  school  are  Anton  de  Haen  (1704-76),  Anton 
StSrok  (1731-1803),  Maxunilian  Stoll  (1742-88),  and 
John  Peter  Frank  (1745-1821),  father  of  Joseph  Frank 
before  mentioned  as  an  adherent  of  the  Brownian  aya- 
tem,  and  like  his  son  carried  away  for  a  time  by  the  new 
doctrines.  This,  the  old  ''Vienna  School,"^  was  not 
distinguished  for  any  notable  discoveries,  but  fiv  soooea 
in  dinwal  teaching,  and  for  its  soond  method  of  stodr- 
iog  the  actual  ncbi  of  disease  during  Ufo  and  after 
death,  which  largely  contributed  to  the  eetabfishmqit 
of  the  "  pontive  medicine  "  of  the  19th  century. 

One  novelty,  however,  of  the  first  importance  is  due 
to  a  Vienna  phyaidan  of  the  period,  Leopold  Aven- 
brogger  (1722^1809),  the  inventor  of  the  method  of 
recogniring  ^seasee  of  the  chest  peronssHm.  Aven- 
bragger's  method  was  that  of  dvtct  percnsnon  with 
the  tips  of  the  fingers,  not  Uiat  whieh  is  now  used,  of 
meditUe  penniadon  with  the  intervention  of  a  finger  or 
plessimeter  j  but  the  results  of  his  method  were  the 
same,  and  its  nlue  nearly  aa  great  Avenfaugger'e 
great  work,  the  BtBenhtm  Nomm,  was  published  in 
1761.  Tba  new  inadioe  was  received  at  fiat  with  con- 
tempt and  even  ridicule,  and  afterwuds  by  StoD  and 
Fetw  FVank  with  only  nudging  approrsl.  It  did  not 
receive  due  rendition  uU  1808,  when  Corrisut  tianfr 
lated  the  Invenlum  Novum  into  French,  and  Aveo- 
bmgger's  method  rapidly  attained  a  European  repota- 
turn.  Surpassed,  but  not  edipsed,  the  stall  men 
important  art  of  auscultation  introduced  by  Laenneo,  it 
is  hardly  too  much  to  say  that  this  dmple  and  pinny 
meduoioal  invention  has  had  more  influence  on  tlie 
development  of  modem  medicine  than  all  the  "  aystems'* 
evolved  by  the  most  brilliant  intellects  of  the  18th  oen- 
tury. 

Ectrk/  Bxrt  o/  the  19th  CtnAwy-'-It  IB  not  poadble 
to  cany  the  history  of  medidne^  in  a  ifceteh  soch  as 
this,  b^ond  the  e«dy  years  oi  the  19th  oentuiy,  both 
beoaose  the  mass  of  details  beeones  so  large  as  to  !»• 
quire  man  minnte  trestment,  and  beeanse  it  is  dffieok 
as  we  approach  our  own  times  to  |»eserve  the  iiiiiiiiinij 
historical  perspective.  It  was,  however,  in  this  period 
that  what  we  regard  as  the  modem  school  of  me^dne 
was  formed,  and  took  the  shape  which  it  has  preserved 
to  our  own  days.  The  cbaiacteristio  of  the  modem 
school  is  the  adoption  in  medidne  of  the  methods  of 
reeearoh  of  physical  sdenoe,  and  the  graduaUy  da- 
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cGniii^  impottanoe  attached  to  theoiy  aod  abstnot 
rawHung, — ^hypodiesee,  though  not  neglected,  being 
ued  as  meaia  of  researoh  rather  &an  as  ultimate  oon- 
olusona.  Its  method  maf  thereibre  be  called  the  poe- 
itire  method^  or  that  of  raUtmal  eminriciani.  Tb»  growth 
of  the  new  school  was  first  seen  in  two  European  ooun- 
triea,  in  Fiance  and  England,  and  must  be  Beparately 
fiiSowed  in  the  two.   Germany  entered  the  field  later. 

Bite  q(  the  Ihntioe  School  m  Fnmce, — The  reform 
of  medirane  in  France  must  be  dated  from  the  great 
iotidleotaal^  amkening  caused  by  Uie  Revolution,  but 
more  defiiutely  starts  with  the  researches  in  anatomy 
and  phyEdolo^of  SIazieFraDQoisXaTi»  Bichat(1771- 
1802).  The  rnkportanoe  in  BOunoB  of  Bichat's  daanoal 
mrin,  enpedally  of  the  AmUomu  ffinhiUe,  cannot  be 
esthnated  here  ^  we  can  only  pcmt  out  th^  value  as 
npidying  a  new  basis  for  pathology  <fr  the  science  of 
disMse.  Among  the  most  ardent  of  his  followers 
was  Francois  Joseph  Victor  Brouasais  (177^1838). 
whose  theoretical  news,  partly  folded  on  those  of 
Brown  and  putly  on  the  so-odled  vitalist  school  of 
Borden  and  Barthei,  differed  from  these  eesentially  in 
bdog  avowed^  based  on  anatomical  observations. 
Bionssus's  chief  aim  was  to  find  an  anatomical  basis 
ffflr  all  diseases,  bat  he  is  especially  known  for  his  at- 
tempt to  explain  all  fevers  as  a  conseauence  of  iiritaUon 

inflammaiion  of  the  inteatinal  oanu  (gastiMnt^te). 
A  number  of  other  maladies,  especially  general  disoaeoe 
and  those  eammonly  regarded  as  nervous,  were  attirib- 
nted  to  the  same  canae.  Il^oold  be  imposnble  now  to 
Inoe  the  steps  which  led  tt>  this  wild  and  long  since 
aiploded  theny.  It  led,  amon^  other  consequences,  to 
an  enormous  misuse  of  bleedmg.  Leeches  were  his 
&vorite  instruments,  and  so  much  so  that  he  is  said  to 
have  used  100,000  in  his  own  hospital  wuds  during  one 
Vear.  He  was  equalled  if  not  surpassed  in  this  ezoees 
ay  his  fi>Dower  Booillaad,  known  for  his  important  work 
on  heart  diaoues.  Broussus's  system,  to  wnioh  he  gave 
the  name  of  "  M^decine  Pfa}«oi<^ue  "  did  much  in- 
ianeb  good,  in  fixing  attentioo  upon  morbid  ohauges  in 
the  organs,  and  thus  led  to  the  nse  of  the  stroogfy^  op- 
posed anatinttioal  and  pathological  school  of  Corvisart, 
Laenneo,  and  Bmla. 

Jean  Niootaa  Oorvtsait  {175&-1821)  has  already  been 
mentifmed  as  the  tnnahtor  and  introducer  into  France 
of  Arenlffngger's  woik  on  peronsrion.  He  introduced 
some  improvements  in  the  method,  but  the  only  real 
advance  was  Uie  introduction  of  mediate  percusuon  by 
I^ony  in  1828.  The  discovery  had,  however,  fet  to 
be  completed  by  that  of  auscultation,  or  liatemng  to 
■onnds  prodnoed  in  the  chest  by  breathing,  the  move- 
ments of  the  heart,  etc.  The  combination  of  these 
methods  constitutes  what  is  now  known  as  phytieal 
diagfnoM.  Bend  31itophile  Hyadnthe  Laenneo  (1781- 
iaZ6)  was  the  inventor  of  this  moat  important  DeriuH  W 
of  w  m^hods  of  medical  research.  Except  for  some 
triffisg  notices  of  sounds  heard  in  ceitiun  diseases,  this 
method  was  entirely  new.  It  was  definitely  expounded 
in  an  afanost  complete  form  in  his  work  Ve  VauscuUa- 
tkn  mtdkUe,  pnUished  in  1819.  Lfaennec  attached 
undae  importance  to  the  nse  of  the  stethoscope,  and 
laid  too  much  WMght  on  spex^a  signs  of  specific  dis- 
eases ;  otherwise  his  method  in  its  main  features  has 
remamed  uncbaneyd.  Theresnltofhisdiacoveiy  wasan 
oitire  revolution  in  the  knowledge  of  diseases  of  the 
chest ;  but  it  would  be  a  mistake  to  fbi^  that  an 
essential  fiwtor  in  this  revolution  was  the  sunultaneous 
•tody  the  oon£t«Mi  of  the  diseased  onnns  as  seen 
after  death.  Without  the  htter,  it  is  difficult  to  see 
how  the  information  omv^^  by  sounds  could  era 
have  been  verified.  Ihis  mcrease  of  knowledge  is 
therafore  due,  not  to  ausoultation  alme,  but  to  ausool- 
tation  oomlnned  with  morbid  anatomy.  In  the  case  of 
LaeniMC  himself  this  guaHfieation  takes  nothing  firom 
)m  &me,  for  he  studied  so  minutely  the  relations  of 
post-mortem  appearances  to.qymiitomB  dimng  life  th^ 
bad  he  not  discovered  ausonhation,  his  reeearches  u 
aocUd  MMtmny  would  have  made  him  fiuuoua  The 


patholoffno-inatomioal  method  was  also  RAowed  with 
great  nal  and  suooess  by  GaqMid  Laurent  Ba^ 
(1774-1816),  whoee  reseuohes  on  tubercle,  and  toe 
changes  of  the  longs  and  other  organs  in  consumption, 
are  the  foundation  of  most  that  has  been  dme  nnoe 
his  time.  It  was  of  course  antecedent  to  the  disooveiy 
of  ansenltation.  ■  Stardng  from  these  men  arose  a 
school  of  phyricians  who  endeavored  to  give  to  die 
study  of  symptoms  the  same  preciaon  as  belonged  to 
anatomical  observations,  and  by  the  combination  of 
both  methods  made  a  new  era  in  clinical  medicnne. 
Among  these  were  Chomel  (1788-1858),  Lonis  (1787- 
1872J,  Ouveilhier  (1791-1874),  and  Andial  (1797- 
1876).  Louis,  by  his  rcsearohes  on  pulmonary  con- 
sumption and  typhoid  fever,  had  the  chief  merit  of 
re&ting  the  doctrines  of  Broussaia.  In  another  re- 
spect aJao  he  aided  in  establishing  an  exact  science  of 
medicine  by  the  introduction  of  the  numerical  or  sta- 
tistical meuiod.  By  this  method  only  can  the  faUaciee 
which'are  attendant  on  dra'mnc  conclusions  from  isolated 
oases  be  avoided ;  and  thus  the  chief  objecUon  which 
has  been  made  to  regarding  medi(»ne  as  an  inductive 
sdence  has  been  removed.  Louis's  method  was  im- 
proved and  qystematized  by  Oavarret ;  and  its  utili^ 
18  now  universally  recognised.  Sp^  does  not  permit 
us  to  trace  further  the  histoiy  of  this  brilliant  period 
of  French  medidne,  during  whidi  the  superiont^  of 
the  school  of  Paris  ooom  hardly  be  contested.  We 
can  only  mention  the  names  or  Bretonneau  (1771- 
1862),  Bostan  (1790-1866),  D'Alibert  (176&-1837), 
Bayer  (1793-1867).  and  Trouaseau  (1801-1866),  the 
eloquent  and  popular  teacher. 

MkgltA  MedxctMjrom  1800  to  1840.—Tht  progreos 
of  medicine  in  England  during  this  period  dispi^  Uie 
same  eharaoteristios  as  at  other  times,  vis.,  a  gradual 
and  uninterrupted  development,  without  startling 
changes  such  as  are  caused  by  the  sudden  rise  or  fim 
of  a  new  school  Hardly  any  theoretical  system  is 
of  En^ish  birth;  Erasmus  Darwin  (I731-I802),  the 
gnndiather  of  the  ^reat  Charies  Darwin,  alone  makes 
an  ezoeption.  In  his  ^bonomta  (1794)  he  expounded 
a  theoiy  of  Ufe  and  disease  which  had  some  xesem- 
IJanoe  to  that  of  Brown,  though  arrived  at  (he  says) 
by  a  diffarent  ohun  of  reasonii^. 

Danrin's  work  shows,  however^  the  tendency  to  oon- 
nect  meditnne  with  physical  science,  which  was  an 
immediate  consequence  of  the  scuentific  discoveries  of 
the  end  of  the  18th  century,  when  Priestley  and  Cav- 
endish in  England  exercised  the  same  influence  as 
Lavoiner  in  France.  The  English  school  of  medicine 
was  also  profoundly  stirred  by  the  teachings  of  the  two 
brothers  William  and  John  Hui^^  espedaU^  the 
hktter,~who  must  therefore  be  Iwiefly  mentioned, 
though  thdr  own  reeeardies  were  duefly  oonoened 
with  Bul^eots  Ijring  a  little  ontnde  iheUmitsof  this  sketch. 
William  Hunter  (1718-1783)  was  known  in  London  as 
a  brilliant  teacher  of  anatomy  Mid  successful  obstetric 
physidan ;  hts  younger  brother  and  pupil,  John  Hun- 
ter (1728-1793),  was  also  a  teacher  or  anatomjr,  Mid 
practised  as  a  surgeon.  His  immense  contributions  to 
anatomy  and  p^olog^  cannot  be  estimated  here,  but 
his  services  in  stimulating  research  and  training  inves- 
dgatots  belon{[  to  the  histoiy  of  general  mediran& 
l%ey  are  sufluaentJy  evidenced  by  the  fiut  that  Jenner 
and  Baillie  were  his  pupils. 

The  same  sdentific  bent  is  seen  in  the  greater  atten- 
tion p«id  to  morlnd  anatomy  (whidi  dates  from  Baillie) 
and  the  more  anoitafie  method  <tf  itndnng  diseases. 
An  mstanoe  of  the  ktter  is  the  wmlc  of  Bobert  l^an 
(17S7-1812)  on  diseases  of  the  skin,— a  department  of 
medicine  in  which  abstract  and  hypothetical  views  bad 
been  especially  iiynriouB.  Willui,  by  following  the 
natoral-nistoiy  method  of  Sydenham,  at  once  put  the 
studf  on  a  sound  basis;  and  hu  work  has  been  the 
starting  pcont  of  the  mostimportaut  modem  reeearohes. 
About  the  same  time  William  Charles  Wells  (1757- 
1817),  a  scientific  investigator  of  remarkable  power, 
and  the  authw  of  a  celebnted  esBiyon  dew,  puUished 
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obnrratioiu  on  altentioDS  in  the  urine,  whioh,  Uioogh 
tittle  uotioed  at  the  time,  wen  of  greit  taloe  u  anst- 
ing  in  the  impoitant  cUaeoreiy  made  lone  yean  tSbm- 
wuda  by  Bright, 

These  obeervera,  and  others  who  cannot  be  mentioned 
here,  belong  to  the  period  when  English  medicine  wu 
■till  little  mflnenoea  by  the  French  sohooL  Shortly 
ai&a  1815,  howeT«,  wbm  the  Continent  was  again 
vpea  to  Ilngliah  tmvelleii.  many  fbudiah  dootors 
■tai&d  in  Ftoia,  and  the  disoororiei  of  th«r  great 
French  oon temporaries  began  to  be  known.  The 
method  of  anaonltation  was  soon  introduced  into  this 
oomiUT  by  popila  of  Laennee.  John  Forbes  in  1824, 
and  Waiiam  Stokes  of  Dublin  in  1825,  pnUiahed  treats 
ins  on  the  use  of  the  stethoscope.  Farfoes  also  trans- 
latod  the  worioi  of  Laetineo  ana  Avenbrogger.  and  an 
entire  rerololion  was  soon  effected  in  the  knowledge  of 
diseases  of  the  chest  James  Hope  and  Peter  Mere 
JAtham  farther  developed  this  subject,  and  the  former 
was  also  known  for  his  researches  m  morbid  anatomy. 
The  oombinadon  of  dinioal  and  anatomical  research 
.  led,  as  in  the  hands  of  the  great  French  phyrioiaDS,  to 
important  disooTeries  W  &iglish  inveshntors.  The 
disoovei^  by  BiohaTd  Bright  (1789-1858)  of  the  disease 
of  the  kidney  known  by  his  name^  has  proved  to  be 
ono  of  the  most  momentous  of  this  oeitfxuy.  It  was 
jpublinhcd  in  Reports  of  MedtocU  Ocuett  1827--31. 
Thouios  Addison  takes,  smnewhat  liUer,  a  scarcely 
inferior  place.  The  remaricable  phymological  disoor- 
eries  of  Bell  and  Manhidl  Hall  for  the  first  time  ren- 
dered powble  the  disGriminatim  of  diseases  of  the 
spinal  cord.  Several  of  these  phyridans  ware  also 
eminent  for  their  oUnical  teaching,— an  art  in  whioh 
Enelishmea  had  np  till  then  been  greatly  defident 

Althongh  many  names  of  scandr  Ian  note  might  be 
mentioned  among  the  London  phvridaiw  of  the  early 
part  of  the  century,  we  mu^  paas  them  over  to  ooaader 
the  progress  of  medione  in  Scotland  awl  Ireland.  In 
E^bnnh  the  admirable  teaching  of  Cullen  had  rused 
the  medueal  faculty  to  a  height  of  prosperity  of  which 
his  successor,  James  Oregory  (1758-1821),  was  not  un- 
worthy. His  nephew,  William  Pulteney  Alison  (1790- 
1859),  was  ev«i  m9re  widely  known.  ^  Thne  great 
teachers  muntained  in  the  northern  univetBity  a  ocm- 
tinuoQs  tzadition  of  soooesBful  teaching,  which  the  dif- 
ference in  aoademMJal  and  other  cnoamatanoea  mdeied 
faardlr  posaiUe  in  London.  Nor  was  the  nnthem 
school  wanting  in  special  iuTestigatwa,  sndi  as  John 
Abercrombie,lcnown  for  his  wo^  on  diseasss  of  the 
brain  and  spinal  cord  Dublisfaed  in  1828,  and  many 
othera  Torning  to  Ireland,  it  should  be  said  that  the 
Dublin  school  in  this  period  produoed  two  physioians 
of  the  highest  distinction.  Robert  James  Graves  (& 
1800-1853)  was  a  most  eminent  dinical  teacher  and 
observer,  whose  lecturea  are  regarded  as  the  model  of 
dinical  teaching,  and  indeed  served  as  such  to  ^e  most 
popular  teacher  of  the  Paris  school  in  the  middle  of 
this  oentiuy.  Trousseau.  WilUam  Stokes  (1804^1878) 
was  espeoiidly  known  fbr  his  hoAb  on  diseaaes  of  die 
cheat  and  of  the  heart,  and  fyr  lus  dinioal  teaching. 

Carman  Medicine  from  W)0  to  I84O.— Of  the  wi«r 
ooontries  of  lijUFope,  it  is  now  only  necessary  to  men- 
tion Qermany.  Here  the  chief  home  of  pomtive  medi- 
due  was  still  for  a  long  time  Viama,  where  the  "  new 
Vienna  school "  continued  and  surpassed  the  glory  of 
the  old.  Joseph  Skoda  (^bom  1805)  extended,  and  in 
some  respects  corrected,  the  art  of  auscultation  as  left 
by  Laennea  Kari  Rokitansky  (1804-1878),  by  his  00- 
loesal  labon,  placed  the  sdenoa  of  mortnd  anatomy  on 
-a  permaneiU  oasis,  and  eniiohed  it  1^  unmerons  dia- 


oorerieB  of  detail  Most  of  the  ardent  cahmbm  cff 
this  sdenoe  in  Germany  in,  the  next  generation  wen  Ua 
pupils.  In  the  other  Geirman  solwda,  though  aome 
gnat  names  might  be  found,  as  Romberg  (1795-1675), 
Uie  founder  of  the  modem  era  in  the  stody  of  nervont 
diseases,  the  genend  spirit  was  sdiohstio  aiid  the  reanb 
baiien,  till  the  teaching  of  one  man,  whom  the  modem 
Geraian  pfaysidans  generally  i^pm  as  the  regenerator 
of  Bment£Bo  mediane  in  their  oonntcy,  made  itaelf  ftlL 
Johann  Lnoas  SehSnleiB  (1793-18m!|  was  ftnt  pnfta- 
aor  at  WUnbun,  afterwards  at  Znioh,  and  ftrtmnlr 
years  at  Beriin  (ftom  1839-1869).  Sah»nleiA*B  podlii* 
contributions  to  medical  sdenoe  were  not  large ;  bat  ba 
made  in  1839  one  disooveiy,  appaimtly  small,  but  in 
reality  most  suggestive,  nam^,  that  the  otmtagioaa 
disease  of  the  head  oalled  &vus  is  inodnoed  fay  tha 
growth  in  the  hur  of  a  paiadtio  fungus.  In  this  may 
be  found  tiie  germ  of  the  startling  modem  discoveries 
in  pandtio  diseases.  His  systematic  dootrinea  fbnnded 
the  so-called  " natoral-histoiy  school;"  bat  his  real 
moit  was  that  of  the  founder  or  introducer  of  a  method. 
In  the  words  of  Haeser,  "SchQnldn  has  the  iuoontest- 
able  merit  of  having  been  the  fint  to  estaUish  in  Ger- 
many the  emot  mwnod  of  the  EVen^  and  the  Bngliah, 
and  to  impregnate  this  method  with  the  viviQring  si»rit 
of  German  reeearoh."  The  name  of  SohOnlein  thua 
brings  us  to  the  threshed  of  the  modem  German  school 
of  medidne,— the  most  sdentifio  and  exact  in  Europe, 
and  in  its  eprnt  strikingly  in  omtrast  with  tibe  theoretic 
oal  subtlety  of  German  njiulHiiilislB  in  the  last  omtury. 

Zifanriiir*.— The  earliest  work  of  aathtwitr  on  tlie  klatoiy 
ofmedleiiie  U  that  of  Daniel  leOan  (^riAirv  4t  JrM*> 
0fM,  Ouieva,  1686;  Amsteidain,  1704,  1788,  ete.),  whieh 
endi  with  Oalen.  Frelnd's  HtHonr  V  -Pl^iUb  (London. 
1785-06, 2  vol!.}  eaniM  on  the  nltfeet  ttam  Galon  to  tha 
beginning  of  the  16th  eentary.  Too  lint  oomideto  hlstosy 
ii  that  of  Kurt  Bprengel  (  Fer—ek  mur  wragmmHtdtm  O*- 
wbtdUe  itr  arnwOmidtL  Halle,  1798;  Sd  edition,  Halle, 
1821-68^  6  vok. ;  alM>  In  FMUjh,  Paris,  IBIAI.  Beddo  these 
may  be  mentioned  Heeker,  OetekiekU  der  HeiOmmi;  BerUn, 
1822,  and  SotoA.  der  nmurm  HaOkmi*,  Berlin,  1839;  Gh. 
Darembeiv,  £Mtoiivd«(Mj«MM  mMiMto,  Par^ 
Edward  Meryon,  HiHory  ^  MtiMma,  LondMi,  IMl  (left 
nnflniihed,  vol.  1.  only  unng  a^Mared).  The  most  reeank 
and  oomjplete  text-bo(dc  is  Haeser's  XjMm*  im-  OmAkkia 
d«r  JMieia  imd  <for  S^idsmiiAm  XtmiMtm  (Sd  edition. 
Jena,  187&-79,  S  vols.,  in  eonne  of  eompletlon),  to  wiMk 
the  preceding  Bketoh  is  veiy  btfgelr  indebted. 

In  special  departmenta  of  the  laqeot  the  anthorltiea  ara 
the fliiUowliig:— For clasBioal medicine:  01miM,D*Mtdielmm; 
UtM.  CBmrm  iPHippoermU,  Paris,  1830^  10  vols, 
(fl^edally  voL  L) ;  Franda  Adams,  Ommina  Wtrka  ^  Bk^ 
pooratM  trmttmUd,  with  a  Pniimimmrw  TXmmtm,  London, 
(Syd.  800.),  1849,  and  PatUtu  ^gkuU,  trmmtUUd  wUk  a  Ctm- 
matenr,  London,  (Sjd.  Soe.),  18U;  Darembarg,  £a  MfdMtmt 
dma  fimW  Pftrii,  1B66,  and  La  MiMtu  mtn  Bomin 
mmovraU,  Paris,  X86&:  and  W.  A.  GieenhiU'i  artielea 
"Oalen,"  "Hippocrates,*'  eto.,  in  Smith's  CUuriaU  Dielimt- 
ary,  1844.  For  Arabian  medicine:  WfiMenfeld.  OmtMtkh 
der  ArabUelM  Awwte  wad  ifal«r/<rw*<r,  GSttingen.  1840: 
and  Lneian  Lodere.  HMstrs  d€  la  JfHirtaa  Armbt,  PaiH 
ie76,Svols.  Ewflileniitan medidne!  OoOtelteamtirnilmma, 
edited  by  De  Send,  Daiemberg,  ete.^  Naples,  lflS2,  6  toIb.; 
Seffimm  BamtatU,  with  introdnctiOD  Sir  A.  CrdES^ 
Oxford,  1830;  and  Darembarg,  L'AaU  it  aajanu^  Fhris, 
1661.  For  medidne  In  England :  John  ADEln,  Bitpnkiai 
Memoir*  of  Medieme  in  Great  BrtMm  *tO»1kme»f  Anay. 
London,  1780;  Uvea  ^  £nfu&  Pki^Mm»,  London,  1830 
(chiefly  ^  Dr.  Macmlchael,  partly  by  Dr.  BiMet  Hawkioa 

andDr.  H.H.8oathey);and]lank,ApaVf^<V<^  Odr 
I^^PMMmhV  ^MMl«L2a  ^  For  tha 

modem  sdiools :  fllraohel,  QmiAekU  de$  Bnwm'eekm  Attam 
und  der  Erreffwngt  Theorie,  Leipalo,  1846 ;  Booehot,  Jiitebu 
de  la  MideeiM  et  dee  Deetriaee  M6dicate;  S  vola,  hrk,  UVS 
(comparison  of  andent  and  modem  sdMob) ;  BaAlsLHi^- 
tnv(tfOMIballmtaAf(sMl,186ML  (j.fTf.) 


^MEDINA,  or  rathor  El-Midzna  (the  dty)  or  Me- 
DiNAT  Ra8UL  At,tj(h  (the  dty  of  the  apostle  of  God), 
a  town  of  the  in  Arabia,  in  25°  M.  lat,  40"  E. 

loag.,'  the  refuge  of  Mohammed  on  his  flight  from 

iTblaoanoiilybeTlevredMaTerj'roiigfawtiiDUe.  Thenad 
■ftom  Tanbo*  OD  ibe  Red  Sea,  whfcb  runa  KHBowhai  nwth  of  east. 


Meooa,  and  a  renowned  phce  of  Modem  ipWrimaps 
oooseorated     the  possesmon  of  his  tomh.  I110  aama 

la br Barton'* wUmaio us nUea.  FmalCidlnatoMMaabrlhe 
inland  or  highroad  ha  makaaaiSBiJlaB.  llta  asoal  loadF^ 
the  coast  by  Ribl^  and  Khde]r«aad  IheneetaW.  FUma 
not  bo  verr  dlflhreat  in  ienitt.  caiavua  tmvena  tt'ln 
tonotelevoadara. 
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d-Hedfna,  goes  biok  to  tha  Korui  (iw.  xnriiL  60) ; 
the  (^d  name  vu  Yathrib,  the  Lathnppa  of  Ptolooy 
aod  lathrippa  of  Stophume  Byuntiua. 

MwUna  ataads  in  a  aoit  of  basin  at  Ute  nofthorn  ex- 
■InBiQr  of  ao  elerated  pUn^  on  the  western  akirt  of 
•the  motmtain  range  whkoh  divides  the  Bed  Sea  ooast- 
ilaada  from  the  oeiuM  pl^«au  of  AnJna.  Atan  hour's 
■4iatanoe  to  the  north  it  is  dominated  hf  Moont  Ol^od, 
an  outlying  spur  of  the  great  mountains,  which  is  now 
TiaitedDT  the  pious  as  t£(e  soraw  of  the  well-known  bat- 
-tfe  (see  Mohawisd),  ud  the  ate  of  Uie  tomb  and 
■nosqna  of  the  Fkophet'a  nnde  EUmn.  To  the  east 
die  pli^  is  banndea  by  a  long  line  of  hills  eight  or  ten 
hmiES  distant,  orer  whioh  the  N^d  road  runs.  A  nom- 
bsr  of  t<»reDt  oounes  (of  which  W.  ^an&t  to  the  north, 
at  the  foot  of  Momit  O^od^  and  W.  'A^flf:,  some  miles 
to  the  south,  are  tiie  most  m»>ortant)  desoend  from  the 
mountains,  fonmng  oonsiderable  streams  and  pools  after 
run,  and  converge  in  the  neighborhood  of  the  town  to 
tmite  farther  west  at  a  place  called  Zagh&ba,  whenoe 
they  desoend  to  the  sea  through  the  mountains  of 
the  !nhjuna"— the  rough  country  between  Medina  and 
its  port  of  Tanbu' — ^under  the  name  of  W.  Idam. 
Sonthmrds  £n«n  Medina  the  plain  ratends  nnbrocen, 
but  with  a  aHAt  rise,  as  far  as. the  eye  can  reach.  The 
cmvergenoe  of  torrent  courses  in  the  noghborikood  of 
Medina  makes  this  one  of  the  best-watered  spots  in 
northern  Arabia.  The  city  Uee  dose  to  one  of  the 
great  voloanio  oenbes  of  the  penizuula,  which  was  in 
Tiolent  eruption  as  late  ad^  12M  A.  D.,  when  the  lava 
«toeam  approached  within  an  hour's  distance  of  the 
walls,  ana  dammed  up  W.  Kan&t.  The  result  of  this 
and  older  prehistorio  eruptiona  has  been  to  confine  the 
nndei^ahd  water,  so  important  in  Arabian  tillage, 
whioh  can  be  reached  at  any  point  of  the  oaos  by  sink- 
ing deep  welb.  Mazty  of  the  walb  are  brackish,  and 
the  natural  fertility  of  the  ToloaniB  soO  is  in  many 
•plaoes  impaired  by  the  salt  with  whioh  it  is  impreg- 
nated ;  but  the  date  palm  ctows  well  eveirwhere.  and 
the  groves,  interspersed  with  gardenB  uid  corn-fields, 
whidh  surround  the  aty  on  all  sides  except  the  west, 
have  been  fiunous  from  the  time  of  the  Prophet 
Thoa  situated,  Medina  was  originally  a  city  of  agricul- 
turists, not  like  Mecca  a  city  <h  merchants ;  nor^  apart 
from  the  indispensable  trade  in  provimons,  has  it  ever 
acquired  commeroial  importance  luce  that  which  Meoca 
owes  to  the  pih^iimage.*  Landowners  and  cultivators 
are  sUU  a  chieielement  in  the  population  of  the  city 
and  suburbs.  The  latter,  who  are  called  NawdJchila, 
and  more  or  less  openly  profess  the  Shi'a  opinions, 
•fona  a  sort  of  sepurate  caste,  mairying  only  among 
-dmnaelves.  The  townsmenproper,  on  the  other  hand, 
an  a  very  motley  laoe.'  The  mechanical  aits,  whifili 
•the  true  Arab  despises,  are  chie6^  practised  W  for- 
•«igners.  New  settlers  remain  behind  with  each  pil' 
grimage;  and  the  many  offioM  of  profit  connected  with 
ithe  mosque,  the  stipends  pud  oy  the  sultan  to  every 
'ir^bitant,  and  the^  gains  to  be  derived  by  pilgrim- 
^noeronee  (Muzawwirs)  or  those  who  make  it  a 
business  to  say  prayers  at  the  Prophet's  mosque  for 
persons  who  send  a  fee  from  a  distance,  as  well  as  the 
alms  which  the  citizens  are  accustomed  to  collect  when 
th^  go  abroad,  especially  in  Turkey,  keep  up  an  idle 
rpopulation  greatly  in  excess  of  that  whiiji  the  district 
would  natunlly  svy>port  in  the  iweaent  defeotiTe  ttate 
of  agrioultore.  The  popnlation  of  the  and  snb- 
oiba  may  be  from  16^000  to  20,000  souls. 

The  mts  proper  la  snmranded  by  a  sdid  stone 

^  Tbe  pflifTlmAflw  to  Medina,  thoogfa  blgtsir  merltorioiii,  ia  not 
obUgatorr,  EDd  IE  ia  not  tied  to  a  alnsle  aeaoon,  m  that  there  Ii  no 
.gieiu  coDOonne  at  one  time,  and  no  fidr  like  that  of  Heeca. 

■  A  amall  number  of  bmillea  In  Heoca  Mill  elalm  to  repnaeot 
the  ancient  Aoatx,  the  "  defonden  "  of  Mohammed.  But  In  ftMSt 
the  old  popolauoQ  emlpated  en  matte  after  the  nek  of  Medina 
by  Mullm  in  688,  and  paased  Into  Spain  In  the  armies  of  Mii«L 
In  the  18th  eentnrr  one  old  man  of  the  Khan^  and  one  old 
woman  ofthe  Ana  tribe  were  all  that  remained  of  the  old  itoek 
In  Medina  fUaklFarl,  1. 187 ;  Doaf,  Mvt.  ^Eivame,  1.  lU).  The 
•rbtoeratlc  nuaflT  of  the  Benl  ^omtu,  who  olaun  dement  fhim 
■the  mar^  of  Kenela.  and  n  frtMB  the  FrophM,  have  appaiaatlv 
a  better  Mtabllabed  peatviee. 


wall,"  with  towers  uid  fonr  maanve  gateinqrt  of  good 
architecture,  forming  aniireffnhuroTal  ramungto  auni 
of  angle  at  the  north-west,  whtte  standi  tlw  oastle,  heU 
by  a  Turkish  garrison.  The  houses  an  good  atone 
buildings  simikr  in  style  to  those  of  Meooa;  the  streets 
are  narrow  but  dean,  and  in  part  paved.*  There  is  a 
copious  supply  of  wat«r  conducted  from  a  tepid  source 
at  the  village  of  ^ub&,  2  miles  south,  and  mstributed 
in  underground  cisterns  in  each  quarter.'  The  gloiy 
of  Medina,  and  the  only  important  building,  is  the 
mosque  of  the  Prophet,  fai  the  eastern  part  ofthfi 
a  spadous  oidoaea  oonrt  between  400  and  500  fitet  m 
length  from  tmth  to  sonth,  and  two-thirds  as  much  in 
brcHftdth.  The  minarets  uid  the  lofty  dome  above  the 
sacred  graves  are  impontag  features,  but  the  circuit  ia 
hemmed  in  by  houses  or  narrow  lanes,  and  is  not  re- 
markable except  for  the  prindpal  gate  (Bab  el-Sal&m) 
at  the  southern  end  of  the  west  front,  facing  the  saorea 
graves,  which  is  richly  inlaid  with  marbles  and  fine 
tiles,  and  adorned  with  golden  inscriptiona  This  gate 
leads  into  a  deep  portico,  with  ten  rows  of  pillaia,  run- 
ning along  the  southern  vndL  Near  the  lurthcr  end 
of  the  portioo,  but  not  ai^oining  Uie  walla,  is  a  sort  of 
doarkas  house  or  diamber  hung  with  ridi  eortains, 
which  is  Buppoeed  to  contain  the  graves  of  Mohammed, 
Abnbekr,  and  'Omar.  To  the  north  of  this  u  a 
smaller  chamber  of  the  same  kind,  draped  in  l^u^ 
which  is  sud  to  represent  the  house  or  tomb  of  Fi^miL 
Both  are  endosed  within  an  iron  raiSn^,  so  dosely  intei^ 
woven  with  brass  wire-work  that  a  glimpse  of  the  so- 
called  tombs  can  only  be  ^t  through  certun  apertures 
when  interoessoiy  prayer  is  addrewed  to  the  Prophet^ 
and  pious  salutations  are  pud  to  the  other  sainta.' 
The  portico  in  front  of  the  railing  is  not  ineffective,  at 
least  Dy  night  light  It  is  paved  with  marble,  and  in 
the  eastern  part  with  mosaie,  kid  with  rich  carpets ; 
the  soathem  wall  is  dothed  with  marUe  pievoea  with 
windows  of  good  stained  glass,  and  the  rufing 
has  a  striking  aapeot ;  but  an  air  of  tawdnness  is  im- 
parted by  the  Tiugar  punting  of  the  oolumns,  espe- 
dally  in  the  space  between  the  tomb  and  the  pulpit, 
which  has  received,  in  accordance  with  a  tradition  of 
the  Prophet,  the  name  of  the  Garden  (rauda),  and  is 
decorated  with  barbaric  attempts  to  carry  oiU;  this  idea 
in  color.*  The  throng  of  visitors  passing  along  the 
south  wall  from  ihe  B&b  d-Sal&m  to  salute  the  tombs 
is  separated  from  the  Ghtrden  by  a  wooden  parUtion 
about  8  feet  high,  painted  in  arabesques,  llie  other 
three  sides  of  the  mterior  court  have  porticos  of  less 
depth  and  mean  aspect,  widi  three  or  four  rows  of 
piUars.  Within  the  court  are  the  well  of  the  Prophet 
and  some  pahn  ttaei  aud  to  have  been  jdanted  Igr 
Ffituna. 

The  original  moeque  was  a  low  building  of  brick 
roofed  with  palm  branches,  and  much  smaller  than  the 

S resent  structure.  The  wooden  pulpit  from  which 
lohammed  preached  appears  to  nave  stood  on  the 
same  place  with  the  present  pulpit  in  the  middle  of  the 
south  portioo.  The  dwelling  of  the  Prophet  and  the 
huts  of  his  women  adjoined  the  mosque.  Mohammed 
died  in  the  hut  of  'Aisha,  and  was  buried  where  he 
died;  Abubekr  and  'Omar  were  afterwards  buried 
beside  hioL  Now  in  711  A.  D.  the  mosque,  which  had 
previously  been  enlarged  by  'Omar  and  'Othmdn,  was 
entirely  reconstructed  on  a  grander  scale  and  in  Byzao- 

*  According  to  Ibn  Ehalllkin  (Slane'i  tnuuL,  lU.  917)  the  wells 
are  ofthe  XTXa  century,  the  woA  of  Jamil  el-Din  el-bpalianL 

*TheBaiator  great  pared  ttreetof  Medina,  a  rery  anusoal 
feature  in  an  Eastern  town,  dates  troxn  the  lat  eentnrr  of  IsUm. 
See  WOrtenftold'B  abstract  of  SamhMI,  p.  115. 

*  (uba  is  famous  as  the  place  where  the  Prophet  lived  before 
he  entered  Medina,  snd  the  site  of  the  flnt  mooque  in  whioh  h* 
prayed.  It  Uee  amidst  orchards  In  the  richest  part  of  the  omU. 

*  The  spaoe  between  the  railing  and  the  tomb  Is  seldMi 
entered  exowt  by  the  wrvants  of  the  moeque.  It  oontalna  llM 
treasures  of  the  moeqtie  In  jewels  and  idate,  whldi  were  muss 
verr  considerable,  but  have  Deen  repeatedly  plnndend,  last  of 
all  by  the  Wabhibls  In  the  besinning  of  the  present  eentnry. 

T  "Hie  word  rotu^  also  means  a  mausoleum,  and  Is  applied  "be 
Ibn  Jubalr  to  the  ttnab  itself.  Thnsthe  tradition  that  ueqaes 
betweoi  the  pulpit  and  tombwaseaUed  by  the  Pmi^ietoMoi 
th«  gardens  i»  Faiadlie  piohatdy  anm  fkom  a  mistake. 
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tine  style  hy  Greek  and  Coptio  irtifioerB  at  the  conmuuid 
of  Ae  caliph  Walld  and  under  the  direction  of  'Omar 
ibn  'Abd  el'Azfi.  The  enlarged  plan  indudcd  the 
huta  above  named,  which  n&e  pullea  down.  Thus  the 
place  of  the  FtojHiet'B  bozial  was  bnnight  within  the 
mosque ;  but  the  Teoorded  disoontent  of  the  city  at  this 
step  shows  that  the  feeling  which  regards  the  tomb  as 
the  gTMt  f^ory  of  the  mosque,  and  the  pilgrimage  to 
it  as  (he  most  meritorious  tiiat  can  be  undertaken  ex- 
cept that  to  Mecca,  was  still  quite  unknown.  It  is  not 
even  oertain  what  was  done  at  this  time  to  mark  off 
the  graves.  Ibn  'Abd  Rabbih,  in  the  beginnioK  of  the 
10th  oentniy  VJkdy  Cairo  ed.,  iil  366),  describes  the 
eneloeure  as  a  hexagonal  wall,  rifflng  within  three  cubits 
of  the  ceiling  of  the  portico,  clothed  in  marble  for 
more  than  a  man's  height,  and  above  that  hdght 
daubed  with  the  angiunt  called  khaldk.  This  may  be 
iapnlaiiaited  from  l8(aUiif ,  who  calls  it  a  lofty  house 
witoont  a  door.  IHaA  there  are  no  gravestones .  or 
visible  tombs  witliin  is  oertun  from  what  is  recorded 
of  oocawons  when  the  plaoe  was  opened  up  for  repairs. 
Ibn  Jubair  (p.  193  »q.)  and  Samhtidi  speak  ofva  small 
casket  adorned  with  nlver,  fixed  in  the  eastern  wall, 
which  was  supposed  to  be  opposite  the  head  of  the 
Prophet,  while  a  silver  nul  in  the  south  wall  indicated 
the  point  to  which  the  corpse  faoed,  and  from  which 
Uie  salutation  of  worshippers  was  to  be  addressed 
(Burton  misquotes).  ThelBuropean  fable  of  the  coffin 
Busnended  m  magnets  is  total^  unknown  to  Moslem 
(noition.  The  smaller  chamber  of  F&^ma  is  pretty 
modem.  Li  the  time  of  Ibn  Jabair  and  of  Itm  Bafidta 
(imlesB  die  Utter,  as  is  so  often  the  ease,  is  merely 
copying  his  predecessor)  there  wsa  only  a  small  marble 
trough  north  of  the  rauda  (or  grave)  which  *'  is  said  to 
be  uae  house  of  F&tima  or  her  grave,  but  Ood  only 
knows."  It  is  more  probable  that  F&tima  was  buried 
in  the  Bakf,  where  her  tomb  was  also  shown  in  the  12th 
eentury  (Ibn  Jubair,  p.  198  aq.). 

The  mosque  was  agwn  extended  by  El-Mahd(  (781 
A.  D.],  and  was  burned  down  in  1256.  Of  its  appear- 
ance before  the  fire  we  have  two  authentio  accounts  by 
Ibn  'Abd  Rabbih  early  in  the  10th  centuiy,  and  by  Ibn 
Jnbur,  who  vivted  it  in  1184.  Hie  old  mosque  had  a 
mtufa  finer  and  more  r^Iar  appearance  than  the  pree- 
eat  tne;  tlie  interior  walla  were  richly  adorned  with 
mar'Je  and  mosaic  arabesques  of  trees  and  the  like, 
and  the  outer  walls  with  stone  marquetry ;  the  pillars 
of  the  south  porUoo  (seventeen  in  each  row)  were  in 
white  plaster  with  gilt  capitals,  the  other  piUars  were 
of  marble.  Ibn  'Abd  Rabbih  speaks  of  eighteen  gates, 
of  which  in  Ibn  Jubur's  time,  as  at  present,  all  but 
four  were  walled  up.  There  were  then  three  minarets. 
After  the  fire  which  took  plaoe  just  at  the  tame  of  die 
fall  of  the  caliphate,  the  mosque  long  lay  in  a  miseraUe 
condition.  Its  repair  was  chiefly  due  to  (he  Egyptian 
saltans,  enteoially  to  ^Jit  Boy,  whose  restoration  after 
a  aeoond  fire  in  1481  amonnted  almost  to  a  oomi^ete 
rsoonstmotion.  Of  die  (Ad  Imilding  nothing  mem  to 
have  zrauuned  bat  some  of  the  columns  and  part  of 
die  walls ;  and,  as  die  minarets  have  also  been  rebuilt 
and  two  new  ones  added,  the  architectund  character  is 
now  essentially  Egyptian.  The  great  dome  above  the 
toittb^be  rtuling  round  it,  and  the  pulpit,  all  date  from 
^i&jt  Bey's  restoration. 

The  suburbs,  which  occupy  as  much  space  as  the 
<nty  proper,  and  are  partly  walled  in,  lie  south-west 
of  the  town,  from  which  they  are  separated  by  an  open 
space,  the  halting-plaoe  of  caravans.  Through  the  sob- 
vab&  rons  the  watMYxrarse  called  W.  Bnthin,  a  tributary 
of  W.  ^Landtf  which  the  Yanba'  road  orosses  b7  it  stone 
bridge.  The  saborin  are  the  quarter  of  the  peanuts. 
Thirty  or  forty  fiunilies  with  their  cattle  occupy  a  ringle 
courtyard  (hmh),  and  form  a  kind  of  oommuni^  often 
at  feud  with'  its  neighbors.  The  several  clans  of  Medina 
must  have  lived  in  much  the  same  way  at  the  time  of 
the  Prophet  The  famous  cemetery  called  B^<'  el- 
Qharlfad,  the  resting-place  of  a  multitude  of  the 
"nimpanioDs"  of  die  Prophet,  lies  immediatdy  to 


tJie  wast  of  the  cify.  It  onoe  contained  manv  mon- 
uments, the  chief  of  which  are  described  by  Ib» 
Jubur.  f  urdchardt  in,  1815  found  it  a  mere  waste, 
but  Bom^of  the  mosques  have  rinoe  been  rebuilt. 

.HMory«-The  ntmj  of  tha  Amalakites  In  TattnUi  asdaf 
their  oonapart  by  tne  Hebrawi  In  the  time  of  Moses  Ss- 
paTelT  fiibuloos,  tee  NSldekfl,  Ueber  di»AmaIMttr,  I8S4,  p. 
86.  The  OMis,  when  it  first  oomesintothe  light  of  history, 
wu  held  by  Jewi,  among  whom  emigrants  from  Teaoea- 
afterwards  arttlad.  From  the  time  of  die  fillet  (tf  Ho* 
hammed  (688  A.  D.)  till  the  Om^ryads  removed  the  aeat  of 
empire  tnm  Medina  to  Damaeeos,  the  town  tfoingt  Into- 
historlc  prominence  as  the  capital  of  the  new  power  tlut 
io  lapldfy  chanced  the  firte  m  the  East,  tta  Aul  was  not 
less  lapia  and  oomplete,  and  irtnoe  the  battle  of  Hura  andi 
the  saw  of  the  cm  In  Bffl  it  has  never  legained  poUtkal 
importanoe.  The  history  of  Medina  in  this  period  will  be 
told  in  the  articles  Moumukd  sad  Mohammkdav  En- 
fiaiL  Hobanuned  Invested  theoountiT  round  Ibdinawftb- 
an  inviolable  chaiaeter  like  that  of  the  Huam  nMind< 
Mecca;  bat  this  provision  has  new  been  ooserved  witt 
Btrictneas.  After  the  fiUI  of  the  oallphs,  who  maintained  m. 
governor  in  Medina,  the  native  emirs  enfoyed  a  flnctoatiny 
meaaore  of  independenoe,  intenapted  niy  the  aggreaalMis- 
of  the  Bheiifh  of  MeecBi  or  eontnuled  an  IntanUttaafr 
Egyptian  protectorate.  The  Toifes  after  the  ewwaaat  of 
EfCTpt  held  Medina  for  atlme  with  a  firmer  hand :  Mtth^ 
rule  frrew  weak,  and  was  almost  nominal  long  before  the- 
Wahhibia  took  the  ei^  In  18M.  A  Tnrko-Egyptian  font 
retook  it  in  1812,  and  the  Tnrfca  atUl  maintain  a  pasha  with- 
a  military  eatabliahmeut,  while  tiie  eadi  and  chief  a|^  of 
the  moiqne  (a  eannch)  are  sent  from  Constantiaople.  Bb# 
the  Intenial  government  Is  largely  in  Arab  haads^  and  la 
said  to  be  moch  better  than  that  of  Mecca. 

Amniaa— Medina  baa  been  deaeclbed  fhwi  oeraaaal  otaMWp 
tlonbrBareUiardt,whoTltlU)<l  ittnisis,  ■ndfiunoa.iitwMiqi 


I  preventea  i>7  m  heAun  frurn  eiflEainiaK  ■ 
try  with  bii  oeual  tboi^uzhnew.  Little  IsKd'Sed  CoonrSuforma- 
tionbythe  ret-tirc  or'Aba  «k-fCaxiLk,  who  performed  ibt  pil- 
plmage  In  IK'iH,  u  ]ii«dJoal  comiinmoa  tn/m  the  eufUita 
OoremmenL  The  chler  Aratije  aalharllj  beaidei  Ibo  Abd 
Rabbih  and  Ibn  Jubair  !■  Bainhddl.  of  whose  biatnrr  WfUln- 
feld  pobliihed  aa  alutTact  In  ibe  GSttlonn  Ablwniimfen,  tvl 
fx.,  USL  It  goes  duwa  to  tbe  ttid  oftbelMh  ofetitary.  Ttt* 
toponapbr  of  the  cnaatrv  aboat  ITiiilliU  !■  Ililiinwllin  IWIi  lilh 
torIoaUTaiid{eoEnip1ilcaJl7;  Bekrt,  Yikdl,  and  other  Anfa^ 
KeoBTa^erstiipplyinnchiDaterlalcnthtBltDiili^  bat  eomplatar 
Saropean  aeot-iiiiti  ar«  waailnf  topsemltof  ItlMl  aifllsatlon. 
Medina  now  offcn  a  more  jpromMlti,  botalifr  %  wtn  perllaD^ 
field  for  an  expi<>r«i;  tbaa  Mecca.  [w,  La) 

MEDINA  SIDONLL  a  town  of  Spain,  in  dm 
province  of  Oadizj  and  abont  21  miles  by  roiad  mtH 
ward  from  that  ci^,  stands  at  a  height  of  600  feel 
above  the  sea-level,  on  an  isolated  hill  surrounded  )3f  a 
cultivated  plain.  Apui  from  its  pictureeque  ury  aitu^ 
tion  it  hss  nothing  to  interest  the  traveller;  the  streets 
are  navow,  steep,  and  dirty,  and  its  btuldings  and  rnina 
are  unimportant  The  occupations  of  ihe  inhabitant* 
are  connected  chiefly  ^th  the  agriculture  and  catd»> 
Iffeeding  carried  on  m  the  surrounding  dislriot:  bridal 
and  pottery  are  also  made  to  some  extent  The  pop- 
ulation m  1877  was  12,234. 

Medina  Sidonia  has  bben  Identlfled  by  some  with  the 
^•ioe  of  Plinyt  bnt  it  is  nneertaln  whether  Jerea  is  not 
more  probably  the  locality  referred  to  by  that  name.  Under 
the  yisigotha  the  place  was  erected  into  a  biahoprie  (Aai- 
donia),  and  attained  some  importanoe ;  in  the  Iteginnlnf 
of  the  8th  oentory  It  was  taken  by  Tarik.  In  the  time  d 
Edriai  the  provinoe  of  Shad6naorShidonalnoloded,amon|t 
other  towns,  Seville  and  Carmona :  later  Arab  get^i^her* 

{tlaoe  Shad&na  in  the  provinoe  of  Seville.  Tha  town  ^Tea- 
ts title  to  the  dooal  hoiue  at  Ooaman  el  fioano,  the  aero 
of  Tari£k  (1S92). 

MEDFTERRANGAN  SEA.  The  soudiem  shorH- 
of  Europe  are  separated  from  the  northern  shores  of 
Africa  by  t^e  Mediterranean  Sea.  It  extends  in  » 
genenlly  east  and  west  direotim  fttmi  hmntnde  5* 
2!''  W.  to  36"  IC  E.  Its  length  from  Gibtattar  to  it» 
eastern  extremity  in  Syria  is  about  2100  mika.  It> 
breadth  is  very  various,  bung  400  milei  from  tha 
mouth  of  the  Rhone  to  the  Algerian  coast,  500  nulea 
from  the  Gulf  of  Sidra  to  the  entrance  to  the  Adri- 
atic, and  250  miles  from  the  month  of  the  Nile  to  the 
south  coast  of  Ana  Minor.  Vnm  the  veiy  indentetk 
nature  of  it*  ooasta,  the  general  mass  of  the  waias-  ia- 


Digitized  by 


IfEDITERBANIlAN  SEA. 


829 


«iaah  eat  op  into  Bepante  ku,  which  have  lonx  bcHme 
-dntanotiTe  nunes,  as  Uie  Adriatio,  the  .^igean,  the  Sea 
of  Marmora,  the  Black  Sea,  eta  The  area  of  the 
whole  sretem,  inchidiiig  the  Sea  of  Aioff.  is  given 
Admiral  Smythe  as  1,149,287  sqnue  miles.  If  we 
dedoot  that  of  the  Bhtok  Sea  and  Sea  of  Azoff, 
172,506  eqnare  miles,  we  hare  for  the  am  of  the 
Mediterranean  proper  976,781,  or,  mof^Hy  speaking, 
a  minion  of  square  miles. 
The  Mediterranean  ii  dharply  ^nded  into  two  great 

C*  dpal  banns,  the  westers  and  the  eastern  or  Lerant 
n.  Hie  western  possesses  a  comparatively  smooth 
.and  nnittdented  ooast-iine.  ■  It  is  bounded  on  we  south 
tor  the  coast  of  Africa  and  the  north  ooart  of  Sio^, 
and  it  is  fhrther  endoeed  by  the  ooa^  of  Spain, 
Prance,  and  Italy,  which  form  a  roughly  aio-shaped 
■ooastrlme.  There  are  comparatively  kw  small  islands 
in  this  bainn,  though  some  of  the  more  important  large 
ones  occur  in  it  The  eastern  bann  is  by  mr  the  largi^ 
•of  die  two,  and  extends  from  Gape  Bon  to  the  Synan 
jndudinffas  important  branches  the  Adriatic  and 
the  JBf^aii.  The  latter  is  connected  directly,  through 
the  HeUeeponL  the  Sea  of  Marmora,  and  the  Bospho- 
ruBj  with  tbe  Blade  Sea.  The  entrance  to  the  western 
basin  and  tothe  sea  generally  from  the  ocean  is  through 
tlie  Straits  of  Gibraltar  in  36*  N.  lat  If  this  panllel 
be  drawn  oat  tjuoueh  the  sea  it  will  be  found  that^tlie 
western  bann  lies  almost  wholly  to  the  northward,  and 
the  main  bodv  of  the  eastern  one  to  the  southward  of 
it,  the  mean  uitatade  of  the  western  basin  being  about 
39°  3(K,  and  that  of  the  eastern  bann  35^  They  oom- 
muiucate  with  each  other  by  the  channels  separating 
Sl<n]^  from  Italy  and  from  AMoa.  The  former  is 
known  as  the  Strait  of  Messina,  and  is  of  inngmficant 
mze  *,  the  latter  is  a  wide  channel  apparently  without  any 
distanotive  name,  and  generally  shallow.  The  greyest 
depth  on  the  shaJlowest  ridge  reaclung  from  the  Afiioan 
to  the  KdUan  coast  is  under  204^  fathoms,  and  agrees 
Teiy  closely  with  the  ooireepotiding  deptJi  at  the  en- 
tranoe  to  uie  Struts  of  Gibraltar. 

Dtpth. — So  Jar  ap  is  at  present  known,  the  maxi- 
mum depth  is  pret^  nearly  alike  in  the  two  basins, 
being  2040  fathoms  in  the  western  and  2150  fiuhoms 
in  the  eastern.  Many  lines  of  soundings  have  been 
run  in  the  Mediterranean  for  tel^^ph  purposes,  and 
th^  afford  a  very  good  idea  of  the  general  configura- 
tion of  the  bottom.  Between  Marseilles  and  Algiers 
the  depth  ranges  generally  from  1200  to  1600  &thonis; 
between  Naples  and  Sardinia  from  1500  to  2000;  be- 
tween Alexandria  and  Rhodes  from  1200  to  1600;  and 
betweoi  Alexandria  and  Cyprus  from  900  to  1100. 
Hw  barin  of  the  Mediterranean  realhr  begins  about  60 
miles  to  the  westward  of  CKbraltar.  It  is  nere  that  the 
shaUowest  ridge  stretches  aavss  from  Africa  to  Spain ; 
the  maximum  depth  on  it  is  probably  not  more  than 
180,  and  certainly  less  than  200  fitthoms.  From  this 
ridge  the  bottom  slopes  ooickly  westward  into  the 
depths  of  the  Atlanw,  and  gently  eastward  into  the 
Mediterranean.  The  depth  nowhere  reaches  1000 
fathoms  until  be:^ond  AlSoran  Island,  120  miles  east 
of  Glibraltar.  This  is  a  small  low  island  separated  from 
the  munland  on  all  ddes  by  water  of  more  than  400 
fkthomsj  it  must  therefore  be  considered  an  oceanic  as 
distingnished  from  a  continental  island.*  Farther  to 
the  north,  and  off  the  coast  of  Valenda^  we  have  the 
Balearic  Islands,— iiamdy,  M^rca,  Muunoa,  Ivisa. 
and  Forment&ra.  These  also  must  be  caaadieina 
oeeanio  islands,  and  indeed  two  groups  of  oceanic 
Uands.  Iviia  and  FonnentCTa  are  isowed  both  from 
die  Spamsh  coast  and  from  the  other  two  islands  by 
water  of  over  300  fiithoms  depth ;  M^orca  and  Minorca 
are  connected  1^  a  bank  with  no  more  than  50  &thoms 
of  water  on  it  Thirty  miles  east  of  Minorca  there  are 
more  than  1400  &thoms;  beyond  that  there  are  no 
soundings  between  the  Balearee  and  the  large  and  im- 
portant groap  of  C(»sica  and  Sardinia.   Tluee  islands 

>  ContloeDtal  Idandi  an  those  sepuated  from  the  mainland 
toy  oompanUlTeijr  abaUow  mm,  teneiaUj  under  UO  Atbans. 


are  continental,  being  connected  with  the  Italiwmui* 
land  by  the  bank  on  which  Elba  ocoars,  and  whiefa  is 
covered  by  little  over  60  ftthoms  of  wat«r.  The  Straits 
of  Boni&oio,  which  separato  0(n^  frcon  Sar^nia,  ste 
also  quite  shdlow,  so  uiat  Ooimoa  and  Sardinia  mur  be 
looked  on  as  a  BBCondaiy  peninsula  attached  to  the  Tos* 
can  shore  of  Italy  by  a  shallow  bank  not  more  than  IS 
or  20  miles  broad,  the  deep  water  coming  dose  up  aH 
round  it  Afanoet  the  same  may  be  said  of  Sic^,  in- 
duding  the  Malta  group,  but  excluding  the  !Upaii 
jiroup,  which  is  pure^  rolcaiue.  E^wn  Cape  Passaxo, 
m  the  sonth-east  end  of  Sic^kj  a  line  can  be  drawn  oon- 
neoting  Hwith  the  town  of  !uu>oli,  and  without  passing 
over  water  of  more  than  300  atlunDB.  Ashasafana^ 
been  said,  the  vest  end  of  Skaly  is  connected  widi  the 
coast  of  Tunis  by  a  ridge  in  no  part  covered  more 
than  200  fathoms  of  water.  Between  these  two  ridgei 
lies  a  small  bat  comparatively  deep  bann  of  600  to  700 
&thoms.  At  the  western  extremity  of  it  lies  the 
moontainoua  island  of  Pantollaria.  'Shib  bank  on 
which  Mtdta  is  situated  stretches  for  nearly  100  miles 
in  a  soutiierly  directiw  from  C^  Paasaro  in  Sicily. 
Opposte,  on  tlie  African  dune,  is  a  similar  bank  of 
mtuh  larger  dimenuma,  on  lAaai  are  the  small  idands 
Lampion  and  Lampedusa  bdon^ing  to  Italy.  In  the 
deep  channd  between  them  andlluuta  is  the  anull  but 
loft^  island  Limoea.  It  is  entir^  volcanio,  with  an 
extinct  crater  on  its  north-eastern  side,  and  three 
smaller  ones  to  the  southward.  It  resembles  the  I^- 
pari  group  off  the  north  coast  of  Sicily,  which  rise  ab- 
ruptly out  of  deep  water,  being  connected  by  no  bank 
mwet  with  the  African  or  the  Sicilian  coasts.  Some 
of  the  Upari  noup  are  still  active,  Stromboli  and  ViU- 
cano  being  of  uie  number.  Off  the  south  coast  of  Sid- 
It,  and  between  it  and  the  island  of  Fantelhuia.  occors 
the  &inons  Graham's  dmal,  the  remwns  of  what  was 
fbr  a  few  weeks  an  island.' 

The  deepest  water  of  the  Mediterranean  is  found  in 
its  widest  part  between  Malta  and  Crete,  and  the  deep 
water  oomee  dose  up  to  the  Italian  and  Greek  coasts, 
iriiile  on  the  African  shore  the  water  shoalB  more  grad- 
oalty.  In  the  Strait  of  Meedna,  dose  to  Reggio,  there 
are  depths  of  over  500  fethoms,  and  similar  depths  are 
found  indde  gulfr  such  as  those  of  Taraoto  (nearly  1000 
&thoms),  of  Corinth,  Kalamata,  and  others.  Also  all 
through  the  .^Igean  in  its  majiy  bights  and  channds 
very  deep  water  is  met  with  ;  in  the  Sea  of  Marmora 
we  nave  500  fathoms,  and  in  the  Black  Sea  over  1000 
fiithoms.  AH  alcmg  the  south  coast  of  Ada  Minor  the 
water  is  very  deep,  and  the  large  islands  of  Cyprus  and 
Oreto  are  both  separated  by  veiy  dee|>  water  mmi  die 
mainland.   If  we  take  the  eastern  Iwdn,  and  run  almg 


its  western  and  southern  coasts  fVom  the  mouth  of  the 
Po  along  the  shore  of  Italy,  Sidly,  and  Africa  to  die 
mouth  of  the  Nile,  and  even  farther  along  the  Syrian 
shore,  we  do  not  find  a  single  off-lying  isUnd  of  any  im- 
portance except  the  Malta  group,  while  all  along  the 
eastern  and  northern  coasts  from  Trieste  to  Ada  Minor 
the  coast  is  deeply  indented,  and  the  water  broken  up 
by  many  larffe  and  important  islands.  These  isluids 
are  groapea  along  the  west  coast  of  Turkey  and 
Greece,  and  irregularly  throughout  the  ^^ean.  The 
east  orast  of  the  Adnatio  is  studded  with  idands  and 
inleta,  and  resembles  in  this  respect  the  JSgean ;  the 
west  coast,  on  the  other  hand,  is  low,  and  the  water 
off  it  shawnr,  and  diere  are  few  harbors.  Hie  Adri- 
atic ilxetdHS  in  a  ncoth-westeri^  direction  fat  about 

■with  reiard  to  iti  appeuanoe  and  dlsappeannoe  Admltal 
Smfthe  (JOiUternmeaii,  p.  lU)  sajB:— "It  bmdw  that,ai  early  at 
the  2Sth  of  Jane  1881,  Captain  Svlnhnme,  In  paailag  nearly  over 
the  ipot,  Alt  Kveral  ibook*  of  a  sea-qtiake,  pnmns  that  the 
cauae  irai  then  In  opention :  but  on  the  19th  of  the  Ibllowitw 
July  the  crater  had  aeoumalated  to  a  fiew  feet  above  the  level  of 
the  na,  and  wu  In  great  aetlTlty,  emltttog  vast  Totomei  of 


.ujlsht  UVIU 

ber  Tariona  ohauBea  took  place,  and  It  entlniy  dli^peared  In 
December."  Slnee  that  time  It  haa  changed  ooaiideiably.  In 
IsnthAleaatwateronltwaaUIM.  Ithaatwohaada  tfoaa  l» 
ntiiw,andatthadla(aiiMofal>ootaByardiallioiiBd  thaiaan 
nom  7  to  S  nthoou  ofwater. 
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480  adhi  ftom  Ha  entnum  b^men  One  Ste.  Shna 
^  Imm  ud  the  iiJaiid  of  Gor&  to  the  VaMtiBii  shore 
in  the  Golf  of  Trieste.  Ita  avenge  iridth  is  ■boot  100 
rnfleB.  A  ridge  with  Bttlo  w  ftthoms  ai^Min  to 
ran  aoHMB  its  entnnoe.  Inride  this  Uie  water  reaches 
ft  depth  of  765  ftthoms,  bat  ahoab  sgiin  rapidly  to- 
wanu  PelagoHt  Island,  nom  which  to  the  northward, 
including  ouite  two-Uiirds  of  the  sea,  the  depth  u 
under  100  rathoms ;  indeed  no  part  of  the  sea  within 
IM  miles  of  its  northwn  extremity  is  over  60  fathoms 
deep.  There  is  authentio  historiou  evidenoe  of  the  en- 
eroaohment  of  the  Italian  shores  on  the  Adriatic,  caus- 
ing ther^  ft  dimtnutioD  of  its  ates>  As  ft  ocmsequenoe 
nuuiy  towns  which  were  onoe  thriving  seaports  are  now 
manr  miles  inland ;  thus  Adria,  which  was  a  station 
6f  the  Roman  fleet,  is  now  15  nmes  inland,  and  there 
•re  many  similar  examples.  The  large  riveiB  Po  and 
Adige,  nich  luring  the  drainage  of  the  soothem  slopes 
of  the  Alps  to  the  sea,  deUvwiarge  quantities  of  sedi- 
ment in  the  course  of  ^e  year._  The  distribution  of 
this  mod  is  effected,  not  only  its  own  weight  ten^ng 
to  make  it  unk  to  the  bottom,  but  also  by  the  set  of 
the  currents,  which,  running  up  the  eastern  coast,  torn 
to.thewestirerd  and  southirera  at  the  upper  end  of  the 
sea,  and  so  tend  to  distributo  the  river  mud  along  the 
bottom  in  the  neighborhood  of  the  Italian  coasts.  The 
flbet  that  towns  whidi  were  fbtmeily  seaports  an  now 
blsnd  does  not  therefiwe  noessritsto  the  sssomptaon  of 
agoaeralriseoftheland;  it  is  mereJy  a  reclamation  by 
natoral  agenoes  of  Isnd  ftom  the  sea  at  the  expense 
of  the  iniaiid  mom^noos  oountzy.  PkoeiseJy  sonilar 
pheDomenft  are  observed  in  the  n^hhoihooa  of  -  the 
months  of  the  Rhone  uid  of  the  Nm. 

Speeffie  Oraoi^,  CWrente,  ete, — On  the  specaflc  grav- 
ity Dr.  Carpent«r  reports  maw  and  interesting  obser- 
vations.  In  round  numbers,  that  of  the  sur&co-water 
of  the  Atlantic  off  the  Straits  of  Gibraltar  is  1*0260  to 
I D270,  that  of  the  westam  bann  of  the  Mediterranean 
1-0280  to  1*0290,  and  that  of  the  eastern  basin  1-0290 
to  1-0300,  while  that  of  the  Black  Seft  is  1*0120  to 
I-014a  Itvinthnsbeseenthatthewftterofthelfed- 
iterranean  iHoper  is  veiy  much  lalter  than  eitheo-  the 
Atlantic  on  the  west  or  the  "Bbck  Sea  on  the  east,  and 
this  great  denffltjr  of  the  water  affords  a  useful  means 
of  recognizing  it  when  investigating  the  interchange  of 
wateia  which  takes  place  at  the  two  exIamniUee  of  the 
sea.  Both  the  temperature  and  the  spedfio  gnvity  of 
the  water  are  evidences  of  the  local  climate.  The  great 
concentration  of  the  water  shows  how  dry  the  atmo- 
sphere at  the  Hurface  must  be,  and  how  insigmfioant  the 
contributions  of  fresh  water.  With  regard  to  the  bal- 
ance existing  between  the  two  Actors,  evi^Moatlon  and 
jnedmtation,  it  would  be  impossiUe  to  give  figures  with 
any  chum  to  aecuram,  but  a  rough  estimate  may  be 
fenned  by  taking  such  data  as  f^her  has  given.  He 
puts  die  rainfairover  the  whole  Mediterranean  drain- 
age area  at  759'4  millimetres,  or  almost  exactly  30 
indies.  If  we  remember  that  the  average  runfall  of 
the  eastern  slopes  of  Great  Britain  is  less  than  30 
inches,  and  that  therefore  this  may  be  token  as  the 
maximum  yearly  supply  to  the  North  Sea,  we  may  be 
sure  that  the  Mediterranean  does  not  receive  more  man 
30  inches  of  &esh  water  in  the  year.  With  regard  to 
the  rate  of  evaporation  over  the  area  of  the  M^iterrsi- 
nean  there  is  but  very  meagre  information,  but  wherever 
it  has  been  observed  it  ma  been  found  to  exceed  the 
runfall,  even  as  much  as  three  times.  Thus  at  Madrid 
it  is  65  inches,  or  more  than  four  times  the  rainfall ;  at 
Rome  I<i5  inches  and  at  Cairo  92  inches.  It  may 
therefore  without  exaggeration  be  assumed  that  the 
evaporation  is  at  least  twice  as  great  as  the  precipita- 
tion. Putting  the  latter  at  3()  inches,  we  should  have 
60  inches  for  the  yeariy  evaporation,  and  a  balance  of 
30  inches  evaporation  over  precipitation.  Were  there 
no  provision  for  making  good  this  deficiency,  the  level 
of  the  Mediterranean  would  sink  until  its  surface  was 
so  far  contracted  as  to  lose  no  more  by  evaporation  than 
mold  be  supplied  by  rain.   This  condition  would  ivvb* 


aUv  not  be  fhlfllled  before  an  the  .£gean  and  Adriatic 
snd  the  wh<Ae  of  the  western  bamn  west  of  du  i^MaA 

of  Sardinia  were  htid  dry,  and  what  is  now  the  Mediter- 
ranean would  be  reduced  to  two  "  Dead  Seas,"  one  bs- 
tweoi  Sardmia  and  Naples  and  the  other  between 
Africa  and  the  month  of  the  Adrialia  Hut  the  lev^ 
and  the  salinity  of  the  Mediterranean  remain  constant 
is  due  to  the  supply  of  water  which  enters  at  the  Straita- 
of  Gibraltar.   The  currents  ih  this  passage  have  fro- 

aoently  engaged  attention  both  from  their  sdentifio  mu3l 
iiar  nantKU  interest  The  most  detailed  investigatioo 
was  that  carried  out  by  Captain  Naree  and  Dr.  Carpenter 
inH.M.S.'*Shearwater''intheyearl871.'  Fiomthew 
investigatiniB  it  appesrs  that  there  are  usually  two  cur- 
rents in  the  Struts  at  the  same  tinu,  one  sapsipoaed 
an  the  othw.  Both  are  affected  by  tidal  infloMMSt  hiAt 
after  allowing  for  it,  there  is  still  a  balance  of  inflow  ii» 
the  upper  and  of  outflow  in  the  under  current  llbft 
wateis  of  the  two  currents  are  shaiply  distingmshad- 
from  each  other  by  their  sslinity.  Further,  the  upper 
current  appears  to  affect  by  preferenoe  the  middle  of 
the  channel  and  the  African  coast,  while  the  under  cur- 
rent appotra  to  crop  out  at  the  surface  on  the  SpuisK 
coast  This  distribotion,  however,  is  much  modified 
by  the  state  of  the  tide,  and  it  must  be  remembwett 
that  in  such  plaoes  the  surface  separating  the  upper 
uid  under  eurrents  israr^  if  erw,  a  hariioDtal  phne. 
Iliat  there  is  a  balance  <n  ontflow  over  inflow  at  the 
bottom  was  well  shown  hy  the  result  of  soondina  a» 
much  as  200  miles  north-west  of  Uie  entranee  of  the 
Straits,  where,  in  a  depth  of  1 560  fiuhoms,  watcff  of  de- 
dded  Mediterranean  wigin  was  got  from  the  bottom. 
There  can  be  no  donbt  that  tlus  outflow  of  waim  aaJ 
dense  Mediterranean  water  is  largely  instrumental  ii> 
causing  the  otmiparatively  very  high  bottom  tempera- 
ture in  the  eastern  baan  of  the  North  Atlantia 

We  have  assumed  that  the  balance  of  water  removecl 
)a  ev^Kwation  is  30  inches^  or  2'5  feet  If  we  take 
the  area  the  Mediterranean  to  be  1,000,000  sqosre 
miles,  we  have  the  volume  of  water  runorad— 
V-MXS6X10  »-SOxlOS*oaUefeet 
This  qoantitiy  of  water  has  to  be  supplied  ftom  the  At- 
lantic without  raising  the  total  quanti^  of  salt  in  the 
sea.  We  have  seen  diat  the  only  proruHon  tar  the  re- 
moval of  the  sor^us  salt  is  the  outward  under  emrent 
in  the  Straits.  Hence  Uie  inward  upper  coirent  must 
be  BufBcient  to  replace  the  water  lost  bow  byevaporatum 
and  by  the  outfiow  of  the  under  current  We  may  tMk» 
the  AthmUc  water  to  contain  3*6  percent  and  the  Med- 
iterranean to  conbun  3  -9  per  cent  of  salt  In  order  that 
the  under  current  may  remove  exacdy  as  much  salt  as 
is  brought  in  by  ^e  upper  one^  their  vdumes  must  be 
in  the  mverae  ratio  of  their  saline  contents,  or  the  vol- 
ume of  the  upper  current  must  be  to  that  of  the  under 
one  in  the  ratio  39  :  36  or  1000  :  «i3:  so  that  only  7*7 
percent  of  the  inflow  goes  to  replace  the  water  ranoved 
bv evaporation,  while  the  remaining 92'3par  cent  re- 

{ilaoes  the  water  of  the  under  current  We  have  tlwn 
or  the  total  volume  of  the  inward  current  per  annum 

V  _  1?^- «  - 1170  X 101 «  cnbie  feet 

The  width  of  the  Straits  from  Tari&  to  Point  Cires  is  » 
miles,  or  48.0(K)  feet,  and  the  average  depth  of  the  stream 
may  fairly  be  taken  as  100  fathoms;  hence  the  sections] 
area  is  in  round  nnmhcis  29,000,000  square  feet 

Dividing  the  volume  by  the  ares,  we  have  fbr  the 
mean  annual  flow 


1170  X  10" 


--40X10«  fe*t 


29  X  10" 

Kedudng  this  to  miles  per  di^,  we  find  that  if  the 
above  data  are  correct  the  inflowing  cnrrent  of  die 
Straits  of  Qibraltar  ought  to  be  equivalent  to  a  cur- 
rent 8  miles  wide,  100  fathoms  deep,  and  running  with 
the  uniform  velocity  of  18*3  mUes  in  twen^-fbur 
hours.  As  the  cunents  are  reversed  with  die  tides, 
tUs  is  die  balance  of  inflow  over  outflow  in  the  upper 

1         JtOV.  Ac  (U72).  XX.  97  Hi. 


Digitized 


HEDnXBBANSAN  SKA. 


881 


flamat  It  is  woidi7  of  ranuik  Uut  tiie  flood  bde 
nm  to  tlu  wertwaid  at  the  anr&oe,  and  the  ebb  to  the 
eMtward.  The folktwinKtaUeof tidesat phnMiuide 
and  oati^e  the  StvutB  intt  dunr  that  the  nun  diffar- 
flnoMof  kml  dne  tothe  dilftnnt  tidal  nagn  at  ad- 
jBoent  loealidM  an  nfiaeot  to  eanN  alnms  ioal 
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A  nmilar  phenomenon  ie  witnewed  at  die  odier  end 
of  the  ses.  Here  the  fresher  mten  of  the  Black  Sea 
nuh  in  throoffh  the  narrow  channel  of  the  DardaneUea, 
oansuiK  a  somce  inflow  of  oomparatiTety  fresh  water, 
whUe  there  k  an  ontfloir  belov  n  dfloier  IfediteRaiieaii 
water.  The  dimeuwm  of  the  Stndti  axe  too  anall  to 
tlie  ]^MDomenon  of  any  importaiioe  for  the  sap- 
i^y  <^  the  Meditenanean.  The  oonditions  both  in  the 
DaxdandlaB  and  in  the  Bon^unus  worn  examined  Teiy 
oueftillT  in  the  year  1872  hy  Oaptain  Wharton,  RN.. 
ofaM.a"Sheanrater,''andhureeaIfaanrablished 
ra  an  interesting  report  to  the  admiral^,  of  that  date. 
It  is  renuurkable  that  the  oompentively  fresh  water  of 
the  Bhtck  Sea  pennsts  without  aensiUe  miztore  throng 
the  Sea  of  Harmora  and  into  the  Dardanelles,  wmle 
there  is  constantly  a  current  of  Heditenranean  water 
nnning  underneath,  and  the  depth  in  the  two  channels 
is  only  from  30  to  50  ftthoms.  There  can  be  HtUe 
doubt  that  the  saltness  of  the  Black  S«ft  is  due  wholly 
to  the  return  cnrrrat  of  Mediterranean  water  enterinc 
thnrngh  the  Bosphoros.  Were  the  exit  of  the  Blade 
Seaa  channel  with  sufficient  frtll  to  brinxthe  sur&oe 
of  the  Sea  of  Mannora  below  the  level  of  the  niffhest 
part  of  its  bottom,  so  that  no  return  current  ooulatake 
idaoe,  the  waters  of  the  Black  Sea  would  be  fresh. 

In>the  body  of  the  sea  the  rise  and  fell  are  much 
less  than  at  any  of  the  places  in  the  above  table.  At 
Algiers  a  self-reoordinf  bde  cauve  was  set  up  by  Aim6, 
and  from  its  records  he  deoacM  a  rise  and  ful  of  88 
millim.  (say  3)  in. )  at  springs  and  half  that  amount  at 
neaps,  a  fluctuation  which  would  escape  ordinary  obser^ 
vatioit,  as  it  would  be  masked  by  the  effects  of  atmo- 
qtherio  disturbances.  At  Venice  and  in  the  upper 
leaehes  of  the  AdriaUc,  the  tme  lunisdar  tide  seems 
to  be  more  accentuated  than  in  other  parts ;  but  here 
also  its  effects  are  subordinate  to  those  of  the  wind. 
In  summer  the  Mediterranean  is  within  the  northern 
limit  of  die  north-east  trade-wind;  consequently, 
thronghout  a  great  part  of  the  year,  the  winds  are 
tolerably  constant  in  direction ;  and,  blowing  aa  they 
do  over  large  areas  of  water,  they  are  instrumental  in 
moving  large  masses  of  it  from  one  point  to  another, 
and  so  producing  streams  and  currcnta 

The  effect  of  wind  on  a  surface  of  water  is  twofbld  : 
it  produces  the  rhythmic  motion  of  waves  and  the 
motion  of  tvanslatJon  of  currents.  Berides  the  moUon 
TOoduced  by  die  direct  action  of  the  wind  on  the  sur- 
nce-water,  there  are  currents  due  in  the  first  instance 
to  the  accumulation  of  water  produced  hy  a  wind 
which  has  been  blowing  constantly  in  one  diredron. 
The  phenomenon  of  an  abnormidly  high  ddal  rise  with 
a  gale  of  wind  blowing  on  shore  is  one  with  which 
inhabitants  of  the  British  I^nds  are  familiar.  It  is 
also  a  matcOT  of  frequent  observation  that,  for  instance, 


a  south-west  gale  which  exaggerates  the  hnght  of 
high  water  on  the  weetwn  coasts  of  Bntain  ledooea  it 
on  the  east  eoasli.  h,  hk/m  the  wator  on  the  west 
coast  and  oflT  die  east  ooast,  so  thatdM  dif^raoe  in 
the  high-water  levds  on  the  two  ooasta  is  very  pro* 
nounoed.  Snpponng  free  eommnmoation  were  quickly 
made  between  the  two  ooastsi,  a  current  would  he  the 
result,  and  its  vi<denoe  would  be  muoh  greater  than 
would  be  due  to  the  local  action  of  the  wind  on  it» 
sorfiuw.  In  the  HeditcrraDean  the  winds  ijow  during 
a  great  portion  of  the  year  v^  constantly  from  one 
direction  or  aikother,  anti  general^rfrom  north  and  eastk 
The  extent  of  the  sea  is  so  great  that  the  slope  pro< 
duced  by  the  transference  of  the  surface  water  con- 
stantly m  one  direction  might  have  a  nne  ot  are 
eanaUtt  of  bong  mc—Dred  in  feet  and  inehoi  iibea  the 
radius  is  as  nrach  as  200  miUs  long.  Urns  at  Port 
Mahon,  in  the  island  of  Hinoroa,  aooording  to  the 
Admiralty  Sailing  Dh-eetiotu,  the  water  rises  and  falls 
aocOTding  to  the  direction  of  the  irind.  With  wind 
fixHU  south-east  or  south-west  the  water  rises,  but  from 
north-west  at  north-eaiA  it  fidls.  When  nordieriy  or 
north-westeriy  winds  prevail,  and  this  is  the  ease  for 
tWD-thnrds  of  the  year,  a  strong  onrrent  sets  to  the 
soihh-west  off  Ayre  bland,  which  is  revfosed  in  seasoni 
when  south-westerly  winds  prevuL  This  current  is  due 
to  the  water  eeowing  round  the  end  of  Miiunva  having 
been  driven  sonthwaxd  so  as  to  ruse  a  head  tm  the 
wffth  oosals  of  the  island.  Kmilarlr  in  the  Faro  w 
Stnit  of  Ifenina  the  cnrrentSi  of  much  the  ftmous 
Sc^fla  and  CSiarybdis  are  swirls  or  eddies,  are  the  evi- 
dfflice  of  a  tendency  towards  equalinng  the  levds  of 
the  eastern  extremity  of  the  western  basin  and  <if  the 
westeni  extremity  of  die  eastero  basin.  In  addition  to 
this  peonliarity  of  position  with  refererM»  to  the  two 
banns,  it  has  men  fbnnd  that  there  is  a  verf  strong 
purely  iidal  influence  at  work  which  alone  produces  an 
alteradon  in  the  direction  of  the  currente,  and  thus 
adds  to  the  confiision  of  the  waters.  At  Capo  <B 
Faro  the  rise  is  scaroely  perceptible,  at  Mesurut  it  nuy 
attain  a  maximum  of  10  to  13  inches.  In  the  Straits 
of  Bonifacio,  between  GorRca  and  Sardinia,  the  cur- 
rents follow  entirel;^  the  direction  of  the  prevailing 
winds,  and  are  at  times  very  rapid.  In  the  channel 
between  Sicd^  and  the  Afiiean  ooast  the  currents  also 
fo^ow  the  winds.  In  long  periods  of  calm  wetther  a 
steady  easteriy  set  is  oberav«l,  no  donbt  a  lOidoDgatim 
or  reproduction  of  die  Gibraltar  current 

TBmperahnv. — Notiiiiig  whatever  was  known  of  the  tem- 
pentore  of  the  deep  water  of  the  Medlterntnean  antO 
BaoflBDre  extended  to  Ithls  elaastoal  Investlf^on  Into  that 

of  the  Swiss  lakes.  In  October,  1780,  he  nnk  his  thermom- 
eter to  a  depth  of  160  fftthoms  oflT-Qfoioa  and  of  320  fathom* 
off  Nice,  and  at  both  depUu  he  foand  the  temperatnre  of 
the  water  to  be  BB^S  F.  These  observations  have  a  ipeelal 
Tiloe,  for,  owing  to  SanasaTe's  method  of  experimenting, 
his  nmltfl  were  not  affected  by  the  i>ressDre  obtaining  at 
great  depths  in  the  sea.  Fifty  years  elapsed  before  any 
similar  ezperimenta  were  made,  when  D'Urvitle,  in  the 
"Astrolabe,"  made  a  Cnr  obaenrations  at  the  beginning  and 
the  end  of  Ills  bmous  expedition.  Tbere  Is  some  nn- 
eertainty  about  his  obBerratlons  in  1S26  and  1828,  and  also 
abont  the  later  onee  of  B^rard  in  1831,  ss  we  are  not  in- 
Ibrmed  whether  the  ■elf-rqcistering  Instmmentsused  were 
protected  firom  pressare  or  not.  Mr.  PresCwtch,!  however, 
who  has  eoUei^ed  and  critically  discnssed  all  the  older 
denhflea  temperatare  observations,  cooclndes.  from  a  com- 
panson  of  their  reenlta  with  tbose  obtained  by  Aim6with 
protected  Instmmenta,  that  they  were  so  protected,  and 
admits  tbeir  retalta  Into  his  tables  witboet  correction.  In 
the  deep  water  to  the  northward  of  the  Balearic  blands 
IVUrville  fonnd  In  April,  1828,  M^'S  F.  in  270  fathoms,  and 
in  March,  1829,  M"*?  at  the  same  depth,  and  the  same  tem- 
perature (54°'?)  in  ^0  iktboma  Bcrsrd,  experimenting  in 
t^e  sea  between  the  Balearie  Islands  and  Algeria,  found 
the  temperature  of  the  deep  water  nearly  a  degree  higher, 
namely  SS^'f  F.,  In  depths  of  SCO  to  1000  fathoms.  Aimj* 
relates  bis  own  careful  ezperinieiitB  on  the  tomperatore  of 
b<^  miftee  and  deeper  water  in  the  neighborhood  of 

)  FML  Traiu.,  1875,  part  ii.  p.  601. 
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Alglen,  Hid  JIlWM  them  In  oonneeticm  witk  Ham  of 
•other  obwrren  with  T«ry  great  abilltr.  He  oonelades 
ftom  Ids  awn  obwmtlons  and  thow  of  B£tsid  that  the 
wilfinm  tampentiue  at  great  deptba  Ib  M**'86  F.  From  a 
■ooDsidentlon  of  the  general  climate  of  the  Meditemnean, 
he  cornea  to  the  eonolniloii  that  the  tanuMraten  in  the 
■deeper  layen  of  theaea  ought  to  be  lower  than  the  annual 
mean  of  the  nrfltoe,  and  that  it  ought  to  be  not  very 
different  from  the  mean  aoxftoe  temperatnro  In  the  winter 
aumtha.  Fran  obaerraUwis  at  Toolon  and  Algiers,  be 
flnda  thit  at  naUlur  plasa  doas  the  ■utAwb  tampanitau* 
AU  below  60"  Fq  and  uuit  the  mean  smflwe  teiraantam 
in  the  months  Deoeanbef.  January,  Febntary,  lurch,  and 
April  la  at  Toolon  68<-06  F.  wd  at  Algiers  Sff^  Si  F.  The 
foean  of  these  two  tempentnns  Is  64^  whiob  is  al- 
nost  ezHtly  whit  Iw  flnas  to  be  the  nuan  wmnal  temper- 
ature of  the  deepest  watn  of  the  western  hadn.  Daring 
the  tiaty  yean  whkb  have  ebqised  sinoe  AIm<  made  his 
experiments  and  specnlations,  farther  observations  have 
only  tended  to  eouBtm  his  taieory.  It  is  tnie  that  the 
temperatuna  obeerred  In  the  many  Boondings  which  have 
■been  made  of  late  years  ham  not  shown  ahaolnte  idmtity 
-of  temperatBTe^  and  it  ts  probable  that  the  greater  the  re- 
ilnement  in  this  Instniments  used  the  more  decided  will 
-the  local  diflbrences  appear.  Emeeially  itwlU  be  ^parent 
■that  the  bottom  tempentnn  Tanes  with  the  oUmate  of  the 
preceding  winter,  and  4he  distribution  of  tcmpaiatare 
varies  moidh  with  the  pieralence  of  the  winds.  At  the 
few  stations  where  the  temperature  of  the  sea-water  and 
■that  of  the  air  are  regularly  examined,  It  appears  that  the 
water  Is  generally  tar  the  greater  part  of  tits  year  wanner 
■than  liieidr,  and  in  winter  comlurablysa  ne  existing 
-observatioiu,  however,  are  too  few  to  justif^'  any  veiy 
■definite  statement  on  the  sal^eot.  At  Palermo  the  sea  u 
wumer  than  tiie  air  thiovglioat  flte  whole  year  with  the 
•exception  of  tiie  months  Hiy  and  Jnna.  In  Algiers  Aim4 
^ound  but  little  diflbreDce:  In  antomn  and  winter  the 
water  was  sllghtiy  warmer.  In  spring  and  summer  slightly 
•colder,  than  the  air.  In  tiie  eastern  basin  we  have  first 
Admiral  ^pratfs  observations  In  Joly.lStt,  In  .figlna  Oul£ 
In  all  IkisexMrimenta  made  prevloas  to  the  year  1860  he 
4letennlned  the  ten^tsatoie  <tf  the  bottnn  wirter  by  taking 
that  of  the  mud  brought  up  In  Uie  dredge.  Tliis  is  iCvetT 
•excellent  method:  in  Ihot  it  is  probably  the  best  of  all 
•methods  If  a  soffloient  quantity  of  mud  be  obtained.  From 
ISfiO  he  used  aelf-iegistering  oaproteoted  thamaneters, 
■whioh  gave  remits  neoanarUy  too  high,  and  it  is  Imposs- 
ible to  apply  any  reliable  ooneotion  to  them  without  ex- 
4>erimentauy  determining  it  on  each  thermometer  which 
was  used.  Br  the  first  method  Admiral  Spratt  found 
.66««  F.  at  depths  between  100  and  900  btiums. 

Fnnn  these  obsurvatlons  it  seemed  leasonable  to  eon- 
•elude,  as  Aim€  had  done,  that  all  over  the  Hediterranean 
a  praistioally  anifsrm  temperature  is  found  at  all  depths 
.greater  than  100  or  900  fsthoms,  and  that  this  temperature 
Is  64*  to  06"  F.  la  order  thorooghlyto  InveMinte  this 
matter,  as  well' as  the  UtdMieal  eonditious  of  tiie  deep 
water  of  the  Uediterranean,  H.  M.  S.  "  Ponmpine,"  Captain 
•CUver,  with  Hens.  Carpenter  and  Gwyn  Jelfreys,  vutted 
'the  western  hasln  of  the  Mediterranean  in  the  aatonin  of 
1870.  A  laige  nnmber  of  tamperaton  ofaaamtimis  were 
miade  in  the  western  basin  near  11a  soatiiem  eoasti,  and 
•one  sounding  with  tenweiatuze  olwervatlon  in  the  eastern 
basin  a  short  distance  from  the  Sicilian  coast,  the  resnit  of 
which  was  to  oooArm  the  eonolnslon  arrived  at  from 
esiUer  obssrvatlonB.  that,  however  high  the  temperatun 
of  the  snrflwe  may  be  (and  it  may  reaoh  00"  F.).  the  water 
beoomee  rapidly  cooler  as  we  go  below  the  snr&oe  until  we 
ruacb  a  depth  if  about  100  fitthoms,  where  a  temperature 
of  54"  to  66"  F.  is  found,  and  peiaists  without  sensible 
venation  to  the  greatest  depths.  The  average  of  all  the 
bottcm  tenmexatares  In  the  western  baslii  was  &4"-SS  F. 
Three  soanmngs  were  made  In  the  intermediate  baslu  to 
•the  eastward  IteiteUaria  in  depths  of  266,  390,  and  446 
fathoms,  and  in  each  ease  the  oottom  temperature  was 
.fimnd  to  be  06^  F.,  or  about  a  degree  and  a  half  warmer 
than  In  the  de^er  western  batin.  This  Is  precisely  what 
might  have  betti  e^ieoted  ftom  what  we  know  of  inland 
:Sees  divided  Into  several  basins.  In  summer  the  shallower 
basin  has  usually  a  higher  temperature  at  the  bottom  thui 
is  fbund  at  the  same  da|ith  in  tiie  de^er  one.  On^  one 
■observation  was  made  in  the  esstem  bsan,  namely  off  Gape 
Fsssaro,  in  1748  &thoms,  with  a  bottom  temperature  of 
figo-O  F.  That  the  temperature  In  this  basin  should  be 
lower  than  In  the  Fentellaria  basin  Is  due  to  Ita  greater 
-depth,  and  that  It  shonld  be  hlidu*  than  la  fimnd  in  the 
westenibasinladuetoltslawQriatttade.  These xeseanhas 
were  farther  proaeoated  in  the  autumn  of  1871  In  the 
"Shearwater,"  Osptain  Nares,  accompanied  by  Dr. 
•penter.  At  two  stati<Hts  in  the  eastern  baslu  "serial  ton* 


Mntuxw"  were  taken.  At  the  towt,  SB*  SIT  V.  bl,  IT 
2y  E.  long.,  depth  lOBO  fttboms,  the  bottom  tempeninn 
was  66",  or  the  same  as  had  been  observed  tiie  year  befim 
in  1743  fltthoma;  at  the  second,  82"  VTV  N.  lat.,  86"  44'  JE. 
long.,  depth  1970  fcthirmtt  the  bottom  temperature  was 
66<*^,  and  the  tenvemture  at  ell  Intannediate  dqths  wis 
maoh  higher  than  at  the  first  station.  The  mean  temper- 
ature of  the  water  trim,  the  snriSMW  to  a  depttt  of  900 
Ihthcons  was,  at  the  first  station,  63"^  F.,  and  at  the 
seecntd  66"-78  F.,  or  tiiree  degrees  higbw.  At  the  fimt 
station  all  tiie  tempexatnres  down  to  100  Iktbems  are  higber 
than  were  observed  in  1870  In  the  western  basin,  but  It 
most  be  remembered  that  temperature  obaervatioos  made 
in  diflbrent  years  cannot  with  Jnstloe  lie  closely  compared, 
as  the  climates  of  the  two  years  are  sure  to  differ  oon< 
sideiably,  and  In  the  piesaat  eass  tiie  dlfltoanee  in  elfanate 
between  the  snromeit  of  ISTTO  and  1871  i^ipean  to  have  been 
very  eontidMaUe. 

lA  the  antumn  of  1881  a  very  interesting  series  of  obser- 
vations were  made  by  Gbpt^  Hagnaghl,  bydrographer  of 
the  Italisn  navy,  and  Profeaaor  Glglioli,  on  oomd  the 
Italian  snrveying  ship  "Washington,"  In  that  part  of  tiw 
western  basin  which  u  enclosed  between  the  Islaiids  Cortica 
and  Sardini&on  the  one  side  and  thaltalisn  coasts  on  the 
otlier.  It  is  here  that  the  devest  water  of  the  westen 
basin  wss  fbond ;  and,  Hart  from  the  great  intercst  attseh- 
tng  to  Che  phytical  HMUts  obtained,  the  eoUeotlons  made 
with  the  dredge  In  the  omqantiv^  UfelMS  waters  were 
of  the  very  highest  ImpMwm  showing,  as  tiiey  did,  a 
practical  identity  in  the  afaTSsal  Ifenna  with  that  of  the 
open  ocean.  TUa  Is  the  more  rwnarkabie  as  we  have 
uthrato  been  aosuatomed  to  eendder  tlie  similarity  in  the 
fhuna  of  portions  of  the  ocean  remotely  distant  frtim  each 
other  as  being  due  to  the  Ukenem  ^  their  temperatures. 
hk  the  Mediterranean,  however,  the  bottom  tawBtatuie 
b  quite  90"  F.  highs  than  la  found  fn  great  depths  maj- 
where  In  the  mm  oeean. 

For  determming  the  temperatore  of  tiie  deep  water 
Oaptatn  Magnaghi  used  the  half-turn  reversing  tlwrmom- 
eter  of  N^rettl  and  Ztmbra,  whkh  in  itself  is  a  veir 
beautlftil  instrument.  The  meohanical  arraogemeot,  how- 
ever, for  revening.  evra  as  Improved  by  Magnaghi,  was  not 
so  ntisfoctory,  and  from  certain  irr^maritieB  in  the  tem- 
perature observations  reported  the  writer  is  Inclined  to 
think  that  some  of  the  remarkable  results  obtained,  for 
instance  cm  the  Uth  August,  are  due  to  tiUs  lustnnnental 
ImperfeotiML  On  that  day  the  water  at  70  metres  was 
found  to  have  a  temperatiue  of  25'''1  C,  while  that  at  60 
metres  was  S0"-1  a,  and  that  at  00  metrea  was  16"7  C 
He  results  obtained  in  the  deep  water  ue  no  doubt  quite 
reliable^  for  the  tempemtuie  is  so  unlfiom  that  a  fow 
Ihthoms  mote  or  Ism  m  the  depth  at  which  It  turned  irould 
make  no  dlflbrenoe  In  the  temperature  registered.  In  the 
more  northern  parts  of  portion  of  the  western  basin, 
(rffthe  coast  of  Cteslea,  we  find  a  praetic^y  anifoim  tem- 
perature fkom  8S0  meties'down  to  the  DOtbnn  in  nOO 
metres,  the  mean  bottom  tempraature  twing  65"^  F. 
Further  to  the  sonth  the  temperature  of  the  abymsl  water 
appears  to  be  distiactly  higher.  Thus  Iwtween  the  south 
end  of  Sardinia  and  tlie  B^r  of  Naples,  In  tiie  devest 
water,  the  practical  onlformlty  of  temperature  Is  not 
reaidied  until  a  depth  of  1000  metreAhas  been  pams^  and 
it  is  there  &6"-7  F.  It  Is  unfortunate  that  we  do  not  know 
what  the  bottom  temperature  in  other  parts  of  tiw  Msdl- 
tenranean  was.  In  this  summer  of  1881  it  was  quite  one 
de|^  hl^UT  than  that  observed  by  Dr.  Osipantar  in 

"nie  great  value  of  such  a  volume  of  water  as  an  equaliser 
of  temperature  on  its  shores  must  be  apparent,  though  in 
thta  respect  it  Is  InfBrior  to  the  AUantie  Ocean  in  its  Im- 
mediate utfghbotfaood.  Places  oa  the  west  eomt  of  Bp^u 
and  Portugal  have  a  much  hii^her  winter  tempentnre  and 
lower  summer  temperature  than  places  in  the  same  latitude 
In  Italy.  The  reason  of  this  is  simple:  on  theAtlantie 
coast  the  prinoipal  winds  in  winter  are  from  the  sooth- 
west,  and  have  a  wanning  eflbcL  while  in  smnmer  Uw 
source  of  the  north-east  trade  wind  is  pushed  bask  Into  tbe 
Bay  of  Biscay,  canting  In  this  sesson  constant  notheily 
winds  along  the  coast  of  Portug^  The  winds  of  tiw 
Mediterranean  have  no  seas  of  renmte  latitudes  to  draw  on 
either  fbr  heating  or  eoollng  purpose^  thougfr  the  sandj 
deserts  <tf  AiHcawhlah  bound  its  southern  coasts  have  at 
certain  seasons  a  very  decided  Infioenee  on  tiie  elimate. 
The  tempering  action  of  the  sea  doea  not  extend  very  flu 
inland,  as  is  evident  from  the  climate  of  Inland  towits  in 
Ita^.  As  the  Ibditerranoan  shorM  have  so  mndi  im- 
portanee  ae  hsalth-resnti^  the  data  prsesnted  la  tiu  fol- 
lowing table  are  of  interest  Thay  are  taken  chiefly  tnm 
^^eobald  FlMWa  Owdlm  Otriit  KUmm  4w^HshMsr> 
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Mb  *g  mum  Jamutnf  ttmpvraiKre  (J.),  of  mtm  taMMnKwre 
e/ Arae  winlar  inmOu,  Deemlm;  JanMory,  and  February 
(W.],  tdao  Saiti/aU  (K.)  m  (A«  soim  three  inonikt,  for  placet 
on  llw  Jfadttofnmaait,  witk  thoMe  for  tme  athen  for  ompor- 
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JK>tar«  ^  M«  £o(to». — In  the  vectern  basin  the  bottom 
flcnidBti  oueflf  of  chur  gttj  to  brownish  color.  With- 
out doabt,  when  freuly  ooUeeted,  the  sar&oe  layer  is  red- 
i^lah  brown  and  the  lower  onee  dark  gray.  There  is  always 
■ome  carbonate  ef  lime,  chiefly  doe  to  Farammifera.  The 
and  vaty  mooh  resemblu  Uiat  i^tained  bom  similar 
di^tlw  in  flinin  parts  tlie  open  ocean  whose  bottom 
waten  we  that  ii&  from  free  eommnoication  by  ridges 
whloh  may  not  approach  within  ^2000  or  1600  Athoms  of 
^10  sorfitoe,  and  with  the  exception  of  the  FortmiKifera  It 
mnoh  leaembles  the  mi^d  from  enclosed  and  comparatively 
•hyiow  badni  off  the  west  ooast  of  Scotland.  In  the  fol- 
hnring  taUe  the  utalyaea  are  given  of  a  few  samples  on 
the  line  ot  the  nbrnanne  eabls  etmtiMtlng  Mun^lles  wltii 
Algian. 
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To  the  ttndent  of  the  phyrieal  eondltions  of  the  sea  the 
Medltenanesn  poasessse  a  very  lilgh  interest;  its  sise  Is 
■neh  as  to  entitle  it  to  rank  among  oceans,  while  it  is  so 
oom^et^y  cnt  off  ftom  the  remaining  world  of  water  ttiat 
ft  presents  ns  with  a  type  which  is  purely  local,  and  one 
might  almost  say  provincial.  (J.  T.  B.) 

MKDLAB,  Mmnlia  Oentumieo^  L.,  of  the  tribe 
AnucB  tlu  taaet  Xoteioea^t^itdea  by  Bentham 
and  Ho(^er  aa  a  sabgenus  of  i^/ru*  iOm.  PI,  1  626; 
aee  alao  DC.,  I^-od.,  ii.  633;  TVans.  Lin.  Soe.,  xuL 
90),  is  a  native  of  European  wooda,  etc,  &om  Holland 
aoathwards,  and  of  vestem  Aaia  (Loudon,  AriKt  it 
877).  It  oooun  in  hedges,  eto.,  in  diiddle  and  sonth 
England,  as  a  amall  much-branched  Bpinoos  tree,  but 
18  not  inaigenoos  to  Qreat,  Britain  (Hooker's  StdS.  FL 
'o/Br.  Ida,  132;  Baxter's  Brit.  Gen.  o/Pl,m,  and 
Mag.  Nat.  vol.  iz.  86).  The  medlar  was  well 
known  to  the  ancienta  Hckering  [Chrwu  HUt.  of 
PZ. ,  201 )  identifies  it  with  a  trod  mentioned  in  a  Siao-ya 
ode  {SM-Kmg,  ii.  1,  2),  827  b.  o.  It  is  the  /umi^  of 
TheophnstDB  and  MemUui  of  Pliny.  Loudon  (tc) 

S'ves  three  varietiesj  aiffvta,  ttricta,  and  tylve$tru — 
« last  bfniu  spiny,  but  losing  its  apines  under  culUva- 
lion, — as  well  as  four  varieties  of  miit  He  also  men- 
tions  several  instanoes  of  laive  spedmens  throughout 
England.  The  well-known  mat  is  globular,  but  de- 
pressed above,  with  leafy  peisistent  npals,  and  contains 
'  stones  of  a  hemispherical  shape.  It  is  not  fit  to  eat  un- 
til it  begins  to  decav.  '(For  culture  of  the  medlar  see 
HoBnoULTTRE.)  The  Japanese  medlar  is  Eriobotrya 
japooAxt,  L.,  a  genus  of  the  same  tribe  of  Rosaceoe. 

MEDOG  is  the  name  given  to  the  dis^ct  in  France 
ft^joining  the  left  bank  of  the  Gironde  from  Amb^ 
die  pwat  wtfgxe  the  Garonne  and  Dcodogne  nnite,  to 


I^parre,  where  the  maidifla  and  poldMB  which  border 
on  the  motUh  of  the  river  begin;  its  Iwgth varies  fitun 
35  to  40  miles,  its  breadth  ficom  12  to  5,  and  the  area  is 
about  386  square  miles.  It  is  formed  by  a  nnmber  of 
low  hills,  whidi  sepan^  the  Landes  &om  the  Gironde, 
and  is  traversed  only  by  amall  streams;  the  Gironde 
itself  is  muddy,  and  often  enveloped  in  fog,  and  tiM 
region  as  a  whole  is  veiv  far  from  being  picturesque ; 
but  a  fifth  part  of  its  sou  is  oooupiod  bv  vmerards,  the 
products  of  which  form  the  finest  growtiis  of  Bordeaux. 
Of  these  the  most  esteemed  are  Chfttoau-Margaux, 
(Th&tean-Laffitto,  and  Gh&teau-Latour.  Prior  to  the 
ravajges  of  the  Phj/Boxere^  the  ammal  nroduot  of  the 
M£doe  district  was  40,000  tons,  of  which  9000  «ai» 
of  fine  qnali^. 

MEDUSA.  See  Gobqon,  vol  z.  p.  697.  See  aho 
Htdbozoa,  vol  xil  p.  580  m 

MEDTN,  a  distarid  town  os  Russia,  situated  in  fche 
^emment  of  Kaluga,  39  milee  north-west  of  the  cap- 
ital of  the  province)  on  the  highway  from  Moscow  to 
Warsaw.  It  was  formerly  known  under  the  name  of 
Mexetsk,  and  in  Uie  14Ui  oentiury  formed  part  of  the 
Smolensk  (Hrincdpality.  The  soil  of  the  surrounding 
country  being  rather  infertile,  the  population  is  en- 
gaged to  some  extent  in  manufactures  of  linen,  cotton, 
and  paper,  and  the  merchants  of  Medyn  cany  on  a  brisk 
trade  in  this  produce,  as  well  as  in  rye,  oats,  and  hemp 
seed.    The  population  is  8000. 

MEER,  Jan  van  deb  (1632-1675),  of  Delft,— not 
to  be  confounded  with  the  dder  or  younger  Van  der 
Meer  of  Haarlem  or  wilfa  Van  der  Meer  oi  Utrecht, — 
is  one  of  the  excellent  paintras  of  Holland  about  whom 
the  Dutoh  biographers  give  us  little  information.^  Van 
der  Meer,  or  Vermeer,  by  which  name  he  is  also  known, 
was  bo^i  in  Delft  in  1632.  There  is  a  tradition,  handed 
down  hy  the  Dutch  writen,  tliat  ^e  was  a  pupil  of  Carol 
Fabritins,  but,  in  the  strict  soise  of  the  word,  this  is 
ahuoet  imposuble,  for  Falnitius  was  but  oght  yean 
oldter  than  Van  der  Meer,  and  entered  the  jpua  ot 
Sl  Luke  only  erne  year  before  our  painter.  Fran  his 
eariy  d»ath  the  works  1^  FWlnilins  are  &w,  but  his 
contemporaries  sp^  of  Jum  as  a  man  of  remaricaUe 
power,  and  the  pwntiiujB  now  asoertuned  to  be  from 
his  lumd,  and  tiU  recently  ascribed  to  Rembrandt,  prove 
him  to  nave  been  deeply  imbued  with  the  mmt  and 
manner  of  that  master.  Whether  Van  der  Meer  had 
ever  an^  closer  relation  to  Rembrandt  tlwi  through 
ccmipamonship  with  Fabritius  remains  as  yet  uncer- 
tain.  In  1653  he  married  Catherine  Bolenes,'and  in 
the  same  year  he  entered  the  guild  of  St  Luke  of 
DeUi,  becoming  one  of  the  heads  of  the  guild  in  1662, 
and  again  in  1670.  He  died  at  Delft  in  1675,  fearing  a 
widow  and  eight  children.  Wa  drouiiiBtanoas  oaniiot 
have  been  fiourishing,  for  at  his  death  he  left  twaitr- 
rix  piotures  undisposed  of,  and  his  widow  had  to  apiMy 
to  the  court  of  insolvency  to  be  placed  under  a  enratw, 
who,  it  is  interesting  to  know,  was  Leeuwoihoek,  the 
natunlist. 

It  is  his  woriu,  however,  that  claim  our  attention. 
For  more  than  two  centuries  he  has  been  almost  com- 
pletely forgotten,  and  his  pictures  have  been  sold  under 
the  names  and  forged'  signatores  of  the  more  popular 
De  Hooch,  Metzu,  Terborch,  and  even  of  Rembrandt^ 
The  honor  of  first  retelling  the  attention  of  the  art- 
world  to  this  most  (mginal  painter  belongs  nndonbtedly 
to  Thord,  an  exiled  fmrahman,  who  described  his  then 
known  works  in  his  Muaia  de  la  SoQande  (1858-60), 
published  under  the  assumed  name  of  W.  Biirger. 
The  result  of  his  researches,  continued  in  his  OoUria 

*  This  tmdeserved  neglect  nema  to  have  fUlen  on  him  at  an 
early  period,  for  Hoabnkeo  (QrooU  SeAoufruTvA,  ITIS),  writing 
little  more  than  fbrty  jeara  after  his  deatb,  doei  not  even  men- 
tion him.  The  only  definite  laformatlou  we  have  fh>m  a  coo- 
temponry  is  given  by  Bleyswljck  [Beaehrijving  der  atad 


1887),  Who  telli  OB  that  he  wu  bora  In  1SS2,  and  that  he  workc 


along  with  Carel  Fabritins,  an  able  dlsdple  of  Bembiandt,  who 

this  "  '     *  ■ 

vard,  Obreen,  Son^dam,  and  othen  that  we^owe  our  lihow- 


lOHt  Els  lift  t>7  an  exidoelon  of  a  powder  magaslne  in  Delft  In 
.{lent  researohes  of  W.  Barger  (Thorg),  Ha- 


1664.  It  Is  to  the 


VBLU,  uuiccu,  ^nivT'ii' ■Willi  eautm  vuiciv  uv«a   tvo  vwv  vua  kuvvt' 

ledge  of  the  main  ftcts  of  his  Uti.  dlsooveied  In  the  archives  of 
Us  native  town. 
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Skermondt  and  GnHaie  tr^ren&erjf,  fra§  afterwirds 
given  him  in  a  dunning,  though  moomplete,  mono- 
mnh  iGaxetU  da  Beaux-ArU,  1866,  pp.  297,  458, 
Mzj.  Hie  task  haa  ainoe  been  proeeonted  vith  saooess 
InrfibnTBid  (Xei  Artiata  MoSaiidaiB),  and  by  Obreen 
{liedaitmdsche  Kunttgeaehiedenit,  T>\.  ivA  and  we  are 
'  now  io  a  pontioo  to  refer  to  Van  der  Meer'a  worka. 
Hia  piotonn  are  rarely  datod,  but  luddly  far  ns,  one 
of  the  moat  important  bean  Uie  oate  I6S6,  and  thtia 

S'V9B  oi  a  koy  to  his  atylea.  Hie  pwtore  teienred  to  is 
le  only  one  that  has  figtires  of  life  siie.  It  is  the 
Woman  and  ScMiot^  iritn  other  two  fignres.  of  the 
Breedeo  galkny,  and  is  punted  with  remarkable  power 
and  boldneea,  gnat  command  over  the  resources  of  color, 
and  with  wonderful  expression  of  life.  For  strength 
and  color  it  more  than  holds  its  own  beade  the  neigh- 
boring Rembrandts.  To  tMa  eariy  period  of  bis  career 
belong,  from  internal  evidence,  the  Beading  Girl  of 
the  same  g^eiy,  the  lominons  and  master!^  view  of 
Delft  in  the  museum  of  the  Hague,  La  Laiti^  and 
the  small  street  view,  both  in  the  collecdon  of  M.  Six 
van  Hifle^m  at  Amsterdam,  Le  Soldat  et  la  Fillette 
qui  Rit  offlf.  Double,  the  CJountry  House  in  the  gallery 
at  Beriin,  and  oUtoa.  In  all  'these  we  find  the  same 
brilliant  style  and  vignoos  woA,  %  sidid  impasto  and  a 
crisp  aparklmg  touch.  His  &8t  manner  seems  to  have 
been  influenoed  by  the  plciad  of  painters  circling  round 
Rembrandt,  a  school  which  we  uow  lost  ikvor  m  Hol- 
land in  the  last  quarts  of  tbeoentuiv.  During  the  last 
ten  or  twelve  years  of  his  life  Von  der  Meer  adopted  a 
second  manner.  We  now  find  his  punting  smooth  and 
thin,  and  his  colors  paler  and  softer.  Instead  of  mas- 
culine vigor,  we  have  refined  deUoaoy  and  subtletr,  but 
in  both  styles  beauty  of  tone  and  perfect  hanuony  axe 
oonspiouous.  Through  all  his  wotk  may  be  traced  bis 
love  of  lemon-ydlow  and  of  Uue  of  all  shades.  Of  his 
seoond  style  tgnraoal  examples  are  to  be  seen  in  La  Oo- 
<inette  of  the  Bmnswiek  galleiy,  in  the  Winnan  Read- 
mg  in  the  Van  der  Hoop  collection  at  the  Hague,  in 
the  Lady  at  a  Casement  belonging  to  Lord  Fowersoourt 
(exhibited  at  BuriiiUton  House,  1878),  and  ih  the  Mu- 
nc  Master  and  Pupilbelonnng  to  the  Queen  (exhiUted 
at  Burlington  House,  1876). 

Van  der  Men's  works  %n  extremely  rare.  Iliere  ia  but 
wie  In  the  Lonvre,  the  Lace  Maker;  Dnsden  has  the  two 
abore-mentloned,  while  Berlin  haa  three^  all  aequlred  ia 
the  SaermoDdt  oolleetion.  and  the  Osemia  nU«T  of  Vien- 
na if  fortunate  In  pobbmbIds  a  flue  picture,  Mliev«d  to  rep- 
reaent  the  artist  in  his  stouo.  In  the  Aienberg  gallery  at 
Bnusels  there  is  the  remarkable  head  of  a  girl,  lialf  tlie 
alae  <tf  MIn,  irtiieh  seems  to  \»  intermediate  between  Us 
two  styles.  Several  of  his  paintings  are  to  be  fonnd  In 
private  foreign  collections.  In  all  his  work  there  is  a  sin- 
golar  eompletenea  and  charm.  In  rendering  momentary 
expression  he  is  a  master,  ud  bis  pictures  Attract  by  the 
perfect  delineation  of  character  as  well  as  by  the  technical 
skill  of  the  painter.  His  tone  Is  usually  silveir  with 
pearly  shadows,  and  the  lighting  of  his  interiors  is  equal 
and  natnraL  In  all  cases  hu  ilgnrea  seem  to  move  in  light 
and  air,  and  in  this  respect  he  resembles  greatly  his  fellow* 
woAer  De  Hooch,  who  entered  the  guild  of  St.  Lnke  only 
two  years  later  than  Van  der  Meer.  It  Is  onrioos  to  read 
that,  at  one  of  the  auctions  in  Amsterdam  about  the 
middle  of  last  oentoiy,  a  De  Hooch  Is  praised  as  being 
"  nearly  equal  to  the  amoos  Van  der  Meer  of  Delft."  So 
nearly  are  they  allied  that  the  best  Judges  are  divided  In 

Sinion  whether  the  Dntoh  Family  ("  La  Promeaade")  of 
e  academy  of  Vienna  should  be  attributed  to  our 
painter  or  to  De  Hooch.  Donbtleos  many  of  Van  der 
Meer's  works  have  yet  to  be  restored  to  their  proper  au- 
thor; bat,  as  he  is  now  In  vogue,  much  care  will  have  to 
be  used  in  Judging.  This  Is  speciuly  true  in  regard  to  the 
landscapes  and  "still-life"  sal^ecta  which  are  attributed 
to  him.  The  task  is  made  more  dUBcoit  by  the  diversity 
irfs^le  of  this  "Protean  painter,"  as  he  is  called  by  Dr. 
Waagen,  or,  as  Biirger  names  him,  "  the  Sphinx  of  Delft." 

MBERANK  a  rapidly  increaans  industrial  town  in 
Boutb-eastem  Saxony,  lies  in  the  district  of  Zwickau, 
about  37  miles  to  the  south  of  Leipsio.  It  contains  an 
old  ohuidiua  "Bealscbule,"  and  a  technical  sohool  feet 
weaven.  lie  leading  indnstzy  is  the  weaving  of  i^>ol- 
kn  and  half-woollen  doth,  employing  3000  power-looms 


and  15,000  hand-loonm,  and  iffodudng  goo^  of  tlw 
annual  value  of  upwards  of  £200,000.  A  huge  propor- 
tion of  the  cloth  is  mcportM  to  America  and  Japan. 
Meerane  also  poesesses  several  important  dye-wnks, 
besides  smaller  industrial  establisnmoitB  of  variow 
kinds.   The  population  in  1880  was  22,293. 

H£ERSGHAUM.  This  Gennan  name  is  applied 
to  a  certain  mineral,  in  consequence  of  its  lightoesa, 
softness,  an3  white  oolor,  which  surest  a  resemblance 
to  "seapfoam."  In  lik^  manuOT  it  is  called  in  EVench 
icume  de  mer.  By  the  German  minenlogiBt  Glodnr 
it  was  tanned  tepi^ile,  in  aUumon  to  its  reBsmUanoe  to 
the  so-called  bone  of  the  sepia  or  cuttle-fii^  Poanbly 
the  fact  that  pieces  of  meerschaum,  washed  out  of  tbev 
matrix,  are  oooaaooally  found  floating  on  tiie  Blade  Sea, 
may  have  led  to  tlie  associatum  of  the  miner^  with  mar 
rine  products.  Bf  eersohaum  is  an  opaane  eartliy  min- 
eral, of  white,  gra^sh,  or  yellowish  color,  ooippaM  i& 
texture,  and  brealung  with  a  oondioidal  or  fine  earthy 
fracture  *,  it  adheres  to  thb  tongue,  and  is  so  soft  as  to 
be  scratcned  by  the  nail,  its  degree  of  hardness  beii^ 
about  2  or  2*5.  Its  specific  gravity  varies  from  0'98§ 
to  1  ^2^9  ;  hence  it  floats  in  sea-water  until  saturated. 
Meerschaum  is  a  hydrated  silicate  of  mag  Denum,  rep- 
resented by  the  fwrnula  MgiSi|Oi+nHaO.  Ilie  value 
of  n,  accoiuing  to  some  amdyseSj  is  2.  Most  of  our 
meerschaom  oomes  from  Asia  Mmor,  eqwdally  tarn 
the  plains  of  Eskt-sbchr,  where  it  occurs  in  nodular 
masses  of  variable  sise  and  iireguhLT  shape,  dteibuted 
through  t^e  alluvial  deposits  of  Uie  pliun,  which  are 
systematically  worked  for  its  extraction  means  of 
pits  and  galleries.  The  mineral  is  Associated  with  mune- 
sitcj  or  carbonate  of  magnesium,  and  has  imibal^  bea» 
denved  from  the  neighboring  mountains,  where  a  simi- 
lar carbonate  is  found  in  connection  with  serpentine. 
Meerschaum  is  found  also,  though  leas  abnndandv,  in 
Greeoe  and  in  stmie  of  the  Grecian  isluids;  at  anAh 
mAatM  in  Moraviiu  where  it  ooemB  in  a  seqMutinoa* 
matrix ;  and  in  Morocco,  where  it  is  used,  when  soft 
and  feeah,  as  a  substitnte  for  soap ;  while  a  ooane  vari- 
ety is  found  at  Valleoas  near  Madxid,  and  is  ondoiyed 
as  a  bnOding  stime.  HeeEBehanm^lsoooBiininDaath 
Carolina. 

By  6a  the  gieatest  quantity  of  meenehaom  is  used  in 
the  mannfkctore  of  tobaoco-pipes,  a  poipoee  for  whidi  it  is 
well  fitted  by  its  porosity.  The  noduLsr  masaes  are  flnk 
ronghly  scraped  in  order  to  remove  the  red  earthy  matrix : 
thev  are  then  dried,  scraped  again,  and  finally  poU^hea 
wiui  wax.  In  this  state  the  radely-sh^ied  nodolar  ptoesa 
ate  sent  from  the  £!ast  principally  to  Vienna  tnd  to  vaiiona 
parts  of  Oermanv.  The  pipe-bowla,  after  having  been 
tamed  and  carved,  are  robbed  with  ipass;paper  and  Dutch 
mahea;  they  are  next  boiled  In  wax,  mennaoetL  or  atea- 
rlne,  and  afterwards  anltleeted  to  earenil  poUdung  wlUk 
bone-ash,  chalk,  etc 

An  Imitation  of  meersohaom  for  common  pipes  is  mada 
of  liardened  plaster  of  Paris,  treated  with  panUBn,  and 
colored  by  gamboge  and  dragon's  blood.  A  peculiar 
aration,  Into  which  potato  largely  enters,  la  said  to  nav* 
been  soceessflilly  employed  in  France  as  a  substitnte  fbr 
meerscnanra. 

MEERUT.  or  Mibath,  a  district  in  the  divinon*  of 
Meemt  and  the  Heutenant-gpremor^p  of  the  North- 
Western  Provinces,  India,  lying  between  28**  28'  and 
29*  18'  N.  lat,  and  7r  10^  and  78"  14'  K.  long.,  in 
bounded  on  the  N.  by  Muza&magar  district^  (m  toe  K. 

the  Gangea,  on  the  S.  by  Bnkndshahr  dutriot,  and 
on  the  W.  C7  the  Jomna.  ^le  area  in  1881  wasnvan 
as  2361  square  milea.  Meemt  forms  a  portim  of  the 
long  and  narrow  i^ain  lying  between  the  Ganges  and 
the  Jnnina,  with  a  very  gentle  slope  from  north  to 
south.  Though  well  wooded  in  plaoea  and  abundantly 
sappUed  with  mango  groves,  it  has  but  few  patches  of  , 
jungle  or  waste  land  to  bresk  the  general  expanse  of 
cultivated  soii  Sandy  ridges  run  along  the  low  wate^ 
sheds  which  separate  the  miwff  channels,  but  with  tins 

1  The  division  lies  benreen  27°  ST  and  80°  ftT  N.  Ist^  sod  be- 
tween 77^  T  and  78°  42'  K.  long.,  sod  comprises  the  six  distzfets 
of  Debia  Dan,  Sahteanpnr,  Mnlfcrpsgar,  Heemt,  Bufauid* 
shabr,  and  AligarlL  The  area  in  isn  was  11,138  sqnatamtlaa 
and  the  popoiKiott  In  4jn7jn. 
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exception  the  -whcAe  dtstriot  a  one  oondunoas  expaiwe 
of  oarefbl  and  pmperoos  tilkge.  Its  ferdlihr  is  lugely 
doe  to  th«  RTBtem  of  iirigadon  oands  which  intenect 
it  in  eveiT  dueotioa  The  eastern  Jumnft  canal  runs 
thnmsh  we  whc^  tength  of  the  district,  and  BUppUei 
the  mh  tract  hetweenue  Jnmha  and  the  Hindan  with 
%  network  of  diatribiitaiy  Btnuns.  The  main  branch 
of  the  Ganges  oual  puses  aooss  the  eentre  of  the  pU- 
tean  in  a  sweeping  onrrM  and  waten  the  midknd  tract 
31ie  Andpehahr  branch  supplies  irrigaUon  to  the 
Qangis  atone.  Besides  these  natural  and  artificial 
fhfmnwh,  the  oonntnr  is  ererTwhere  out  up  by  small 
water-comMS.  The  Burh  6Mig&,  or  ancient  bed  of  the 
Owiges,  Uee  at  some  distanoe  from  the  modem  stream; 
and  on  its  bank  stood  the  abandoned  dty  of  Hastinapu^ 
the  legendary  capital  of  the  Fandavas  at  the  period  of 
the  MjAdbmnUa,  said  to  have  been  deserted  many 
oenbmes  befne  the  Christiaa  exm,  owing  to  the  en- 
tfoadunenta  of  the  riTsr. 

The  eensaa  ot  197S  xetamad  the  ptq^alaitirai  «f  the  dia- 
tarkt  at  1,276,104,  the  Hindus  nnmbar&t  801,88a  Among 
the  higher  <wte>  Biihnuuu  mniter  itnmi  (106,8M).  The 
Btipatfl  (both  Hindus  ud  Uohunmedanii)  n amber  66,063, 
wd  ei^t^  great  locial  di^nctloa  aa  landholdera;  the 
BaaUi,  014  tndeia  (66,9^)^  abo  now  hold  etmaiderable 
bnded  proputy.  The  gnat  cnltlTatiDg  oaates  ^ue  the 
Chamin  (19ISff3)  and  Jits  (145,614).  The  OuJsni  (60,350)' 
ue  a  pastoral-tribe,  with  aa  ancient  ehazacter  forplander 
and  eattle-UAing,  which  Is  now  passing  aw^.  The  Ho- 
bsmmedana  (^,887)  are  tot  the  uost  part  the  descendants 
4rf  eonverted  Hindus.  The  Christian  popnlation  consists  of 
8149  Europeans,  143  Buraslans,  and  730  natives.  Fifteen 
towns  in  the  district  contain  a  popnlaUon  exceeding  6000 ; 
lumely.Meenit,  81,386;  Hipar,  14,644;  Sardhina,  12,466 ; 
fiwrhmnkhtaear,  7963;  Bigpat,  7307;  OhaiilUitfd.  7SK; 
ebahdantf  7257  ;Baro,  7066  ;Hawtlna,68S4;  PUkhui,  6239; 
Khekara,  6046;  Tlkri,  6698;  Kirthal,  6651;  Dasna,  6006; 
Oiapnnll,  6504. 

^Meomt  if  one  of  the  most  flonxishing  and  best  tUled  dls- 
trlctsof  theDoib.  Ontof  atotal  area  of  1,S06)8S4  acres, 
as  many  as  1,0484281  were  nnder  caltivatlon  In  188L 
£81,096  acres  being  Irrigated  by  Oovernment  worlu,  and 
303,526  by  private  indivldoals.  The  grazing  lands  com- 
uehended  843,091  acres,  and  the  waste  186,400.  The  con- 
4itl(Hi  both  ot  agriBOltnial  laborers  and  of  artisans  and 
woikman  In  tba  towns  has  considerably  Improved  of  late 
yean.   About  one-half  the  soil  Is  cultivated  by  the  pro- 

Srifltora  themselves,  the  remalDder  being  about  equally 
iTided  between  tenants  with  occupancy  rights  and  ten- 
aat»«t-will.  Bents  are  paid  In  money,  aud  ranga  fh>m 
18a.  lOd.  per  acre  for  the  best  canal-watered  lands  down  to 
2a  6}d.  per  acre  for  "  dry  "  onirrigatod  soils.  The  chief 
exports  of  thedlrtrlct  are  grain,  cottou,  and  Indigo;  and 
the  principal  imports  are  Hanchester  goods,  EngliBh  hard- 
ware, tobacco,  drugs,  and  spices.  The  chief  I'ommercial 
cuitns  are  Meem^  Qhadibid,  and  Bdgpat.  Besides  the 
great  waterways  of  the  Jnmna  and  Ganges,  and  the  navi- 
gable canals,  communication  is  aOordcd  by  the  East  Indian 
and  the  PniOab  and  Delhi  Sailways;  alsobjiriOS  miles  of 
made  roada.  In  1878  (he  district  was  in  the  administrative 
diarge  of  ftmr  covenanted  civilians,  and  contained  seven- 
teen nuN^sterial  and  fifteen  dvil  courts.  The  gross  revenue 
in  1881  was  X248,754,  of  whioh  £203,977  was  derived  from 
(he  land-tax ;  the  cost  of  officials  and  police  was  £37,620. 
In  1881  there  were  814  sehool^  attended  by  6877  miplls. 
The  eomparatively  high  latitude  and  elevated  poaition  of 
ICewrut  make  It  one  of  the  healthiest  districts  In  the  plains 
of  lud^  The  average  temperature  varies  from  67°  Fahr. 
in  January  to  87"  in  June.  The  rainfitll  is  qmall,  less  than 
80  inchea  annually.  Tbe  tmij  endemis  disease  bi  the  dis- 
trict is  malarial  fsver ;  bn(  amall-pox  and  cholera  oooa- 
rionally  vi«t  it  as  epidemics. 

The  anthentio  history  of  the  district  commences  with 
the  Moslem  invadona.  Until  the  11th  oeutury  it  is  prob- 
able that  Meemt  waa  maln^  in  the  hands  or  predatory 
nrtive  tribes,  sneh  as  the  Jits  and  Docs.  The  first  nn- 
doubted  Hohammodan  invasion  was  that  of  Entab-ad-din 
in  1191,  when  Meemt  town  waa  taken,  and  all  the  Hindu 
temples  tamed  into  moaqnes.  In  1398  TIm&r  swooped 
down  npon  tiie  diateict,  captured  (he  fort  of  Lonl  after  a 
desperate  reidstance,  and  put  all  bis  Hindo  prlsoneis  to 
death.  He  then  proceeded  to  Delhi,  and  afler  his  memor- 
able sack  of  that  city,  returned  to  Meemt,  captured  the 
(own,  rased  all  the  fortifications  and  houses  of  the  Hindus, 
and  put  the  male  Inhabltanta  to  the  sword.  The  firm 
Mtil^slunsnt  of  the  great  Mughal  dynasty  In  the  16th 
aantuy,  under  BOar  and  hla  sueoeaaors,  gave  Meenit  a 


period  of  intental  ttanquiUity  and  royal  Ibvor.  After  tha 
death  of  Anrangseb,  however,  it  was  exposed  to  alternate 
«kh  and  MahiattA  Imvadona.  From  1707  Mil  im  (he 
country  was  the  aeeue  of  one  perpetual  atrifB,  and  waa  only 
reacued  tnm  anarchy  by  the  exertions  of  the  military 
adventurer  Walter  Belnnardt,  afterwards  the  husband  of 
the  eeloinated  Begin)  Samra,  who  established  himself  a( 
Bardhina  in  (he  north,  and  ruletK  a  large  estate.  The 
southern  tract,  however,  iwoaalned  in  its  anarchic  condition 
under  Mahratti  exactions  untU  the  &U  of  Delhi  in  180^ 
when  the  whole  of  the  oonntiT  between  the  Jumna  and 
the  Oanges  was  ceded  by  Bindhia  to  the  British.  It  waa 
formed  into  a  separate  district  In  1818.  In  the  British 
period  it  has  become  menunable  as  being  the  place  where 
the  drat  outbreak  of  the  great  mutiny  of  1867  took  place. 

MxiBcrr,  a  city  and  cantonment  in  the  above  district, 
is  situated  about  halfway  between  the  Ghmgea  and  the 
Jumna,  m  29°  (K  41"  N.  lat  and  7r  45'  3"  E.  W 
The  <nty  proper  lies  south  of  the  oantonmenta.  and  al- 
thoogh  a  veiT  ancient  town,  dating  as  far  bock  as  tlw 
days  of  the  Bnddhiit  entperar  Amka  {dn.  250  b.  oj* 
Meerot  owes  ita  modem  nnportaiiee  to  its  ideelioD  by 
the  British  Government  aa  the  site  of  a  great  miUtary 
Htataon.  In  1805  it  is  mentioned  .as  "  a  mined  depop- 
ulated town."  The  cantonment  was  eetablished  in  1806. 
and  the  popnlation  rose  rapidly  to  29,014  in  1847,  ana 
82,035  in  1853.  In  1872  the  censoB  returned  the  nop- 
nladon  (exclusive  of  the  milituy)  at  81^386,  viz.,  Hin- 
dus, 47,606;  Mohammedans,  33,532;  OhriBtiaDa,  248. 
The  slight  decline  of  populataon  between  1853  and  1872 
may  probably  be  attributed  to  the  mutiny  of  1857.  Most 
of  the  streets  have  a  poor  appearanoe^wing  to  the  hasty 
manner  in  which  they  were  erected.  The  cantonment,  a 
littte  to  the  nuth  of  the  cit^,  forms  the  headqpsitera  of , 
a  militazy  ^vision.  The  pnndpal  building  is  the  Meernt 
church  with  tta  handsome  tall  spire.  There  are  also  a 
Roman  Gathotiodnirch,  minion  chapel,  asylum  for  the 
relief  of  Europeans  and  Christians,  and  a  club.  The 
Mall  is  one  of  the  finest  drives  in  India. 

MEGALOPOLIS,  a  clt^  of  southern  Aroadia,  sit- 
uated in  a  plain  about  20  miles  south-west  of  Tcgea,  on 
both  banks  of  the  Helisaon,  about  2}  miles^  above  its 
jimction  with  the  Alpheus.  Like  Messene,  it  owed  its 
origin  to  Epaminondas,  and  was  founded  in  370  b.  c, 
the  year  after  the  batue  of  Leuctra,  as  a  bulwark  for 
the  southern  Arcadians  agidnst  Sinrta,  and  as  the  seat 
of , the  Arcadian  federal  diet,  which  oonmsted  of  tiea 
thousand  men.  The  bn^en  of  the  a^were  pn^«Gted 
by  a  Thebu  force,  and  directed  by  ten  native  mattMt 
vbo  Ukewise  attended  to  the  ^pung  of  the  new  city, 
which  apparebtly  drew  inhabitants  from  all  parts  or 
Arciuiia,  out  more  especially  from  the  neighboring 
districts  of  Msenalia  and  Parrhaua.  Fortv  townships 
are  mentioned  by  Pausanias  (viiL  27,  3-5)  as  having 
been  incorporated  in  iL  It  was  fifty  stadia  in  circum- 
ference, and  was  surrounded  with  strong  walls.  Its 
territory  waa  the  largest  in  Arcadia,  extending  north- 
ward 2i  miles.  The  city  was  built  on  a  magnificent 
scale,  and  adorned  with  many  handsome  buildings, 
both  public  and  private.  Ita  temples  contained  many 
ancient  statues  brou^^ht  from  the  towns  incorporated  in 
it  On  the  north  side  of  the  Ilelisson,  which  divided 
it  into  two  neariy  equal  parts,  waa  the  agora  with  four 

EjrtLcos,  the  gymnasium,  a  sacred  grove,  temples  to  the 
ycsBan  ZeusTPan  Oinoeis,  Rlica,  Tyche,  the  great  god- 
desses (Dcmeter  and  Core),  Zeus  Philios  (with  a  statue 
by  Polycletus),  Aphrodite,  Core,  Athena  Pdias,  and 
Ilera  Teleia.  Among  the  numerous  statues  which 
stood  in  the  open  air  the  finest  was  that  of  Apollo 
Epicuriu&  12  feet  high,  brought  &om  the  beautiful 
temple  01  BaassB,  which  was  built  by  Ictinus,  and  is 
BtUl  in  great  part  standing.  On  the  south  side  of  the 
river  were  the  theatre,  the  largest  in  Greece,  the  Ther- 
siUon  or  hall  for  the  assembly  of  the  Arcadiaa  diet,  a 
house  built  for  Alexander  the  Great^  wiUi  a  statue  of 
Zeus  Ammon,  the  stactium,  temples  to  the  Muses, 
Apollo,  and  Hermes,  to  Aphrodite,  to  Ares,  to  Di- 
onysus, to  Hercules  and  Hermes,  to  Artemis  A^ter^ 
to  Asclepius  and  Hyieeia,  to  the  sm  of  Asdepius,  and 
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to  Apollo.  Of  aB  fhtjBe  bnildings,  with  tbe  exception 
of  the  theatre,  hardly  a  trace  remains  above  gruund. 
Th»  ruins  of  (Megalopolis  are  near  Sinanou. 

Tbe  roandKttons  of  liegalopolis  were  lisrdly  laid  when 
Agesilaaa  undertook  an  e^tedition  in  the  hope  of  bredclng 
up  tbenoiou  of  which  tt  wu  tho  visible  sign  and  capital  He 
•oeomplished  nothiDg,  and  had  hardlj  reached  home  when 
the  ThehtuiH  and  their  allies  under  fipaminondas  and  Pelo- 
pldas  entered  the  Peloponneuis  and  marched  through  Laco- 
nia  idmost  unoppoaed.  After  the  dfmortare  of  EpamJnohdaa, 
Lycomedee  of  l^ntinea  succeeded  In  drawing  the  Arcadian 
federation  away  from  its  allianoe  with  Thebes,  in  conse- 

Snenoeof  whidi  it  had  to  make  common  cause  with  Atheas. 
.n  attempt  on  the  put  of  the  federation  to  use  the  treas- 
ures of  the  temple  of  Zeus  at  Olympia  led  to  internal  dis- 
seosions,  so  that  in  the  battle  of  Mantinoa  (362)  one  half  of 
the  Areadiaua  fbaght  on  the  side  of  the  Spartans,  the  other 
on  that  of  the  Thebana.  After  this  battle  many  of  the  in- 
habitante  of  Megalopolis  songht  to  return  to  tbeir  former 
homes,  and  it  was  only  by  the  asslatance  of  three  thousand 
Tbebans  nader  Pammenes  that  the  authorities  were  able 
to  prevent  them  from  doing  so.  In  the  year  353,  when 
Thebea  had  her  banda  ftill  with  the  so-called  Sacred  War, 
the  Spartans  made  an  attempt  to  reduce  Megalopolis ;  but 
the  Thebans  promptly  sent  assistance,  and  the  city  was 
rescued.  Not  sure  of  this  assistance,  the  Me^opolitans 
had  appealed  to  Athens,  an  appeal  which  gave  occasion  to 
Itomoethenes's  oration  n«pl  jfayAggdUrai-.  The  Spartans 
were  now  obliged  to  conclude  pei^ce  with  Megalopolis  and 
atJcnowledge  her  autonomy.  Nevertheless  their  feeling 
of  hostility  did  not  cease,  and  Megal^olis  oonaequeutly 
entered  into  friendly  relations  with  Philip  of  Macedon. 
Twenty  years  later,  when  the  Sptrtans  and  their  allies  re- 
belled against  the  power  of  Macedon,  Megalopolis  remained 
firm  in  its  ailegianoe,  and  was  snhjected  to  a  siege  of  con- 
aiderable  duration.  After  the  death  of  Alexander,  Mcgal- 
ofoAbi  was  governed  by  native  tyrants.  In  the  war  be- 
tween Gaasander  and  Polysperchon  it  took  part  with  the 
former,  and  vras,  in  consequence,  besieged  by  the  latter. 
On  this  occasion  it  was  able  to  send  into  the  field  an  army 
of  fifteen  thousand.  In  234  b.  c.  Lydiades,  the  last  tyrant 
of  Megalopolis,  voluntarily  resigned  his  power,  and  tho 
city  Jmned  the  Aohsean  league.  In  consequence  of  this  it 
was  onoe  more  exposed  to  the  bitter  hatred  of  Sparta.  In 
232  Cleomenea  took  and  plundered  it,  and  killed  or  dis- 
posed its  inhabitants,  but  in  the  year  following  it  was 
restored  and  its  inliabitants  reinstated  Philopcemen,  a 
native  of  the  city.  At  this  time  the  drcnit  of  its  walls, 
always  too  great,  seems  to,  have  been  contracted.  At  all 
events  it  never  again  attained  political  importance,  and 
gradually  sank  into  insignificance.  The  only  great  men 
whom  it  prodnoed  were  PitUopoemen  and  Polybius  the  his- 
U^an.  hycoTtM,  tbe  fikther  of  the  latter,  may  be  accounted 
a  third,  bx  the  time  of  Paosanias  the  city  was  mostly  in 
ruins. 

MBGALOSAURUS.   See  REPrrtEa. 

MEGAPODE,   the  name  given  generally  to  a 

small  but  remarkable  Family  or  Birda^  highly  charac- 

teristlo  of  some  parta  of  the  Australian  Bcgioti,  to 

which  it  is  almost  peculiar.   The  Megapodtuiat  with 

the  C^ddce  fom  that  diviuon  of  the  order  GalUna 

named  by  Professor  Huxley  i%raferopo(2es  {I^vc  ZooL 

Society,  1868,  p.  296),  and  morpholo^cally  seem  to  he 

die  lowest  of  the  Order,  with  which  apparent  fact  may 

perhaps  be  correlated  their  ungular  habit  of  leaving 

thnr  eggs  to  be  hatched  without  incubation,  burying 

them  in  the  ground  (as  many  Reptiles  do)  or  heaping 

over  them  a  mound  of  earth,  leaves,  and  rotten  wood. 

This  habit  attracted  attention  more  than  three  hundred 

years  ago,'  but  the  accounts  given  of  it  by  various  trav- 

>  Antonio  Plg&fetta,  one  of  the  survlvots  of  Uagellan's  glo- 
rious but  dlsanrouB  voyage,  records  In  his  Journal,  under  date 
of  April,  1621,  among  tbepecullarlUes  of  the  Philippine  Islands, 
Iben  first  dlscoveredby  Europeans,  tbe  existence  or  a  bird  ^ere, 
about  tfaeslaeof  a  Fowl,  which  laid  Its  eggs,  as  big  as  a  Duck's, 
in  the  sand,  and  left  them  to  be  hatcbed  by  the  heat  of  the  sun 
(Premier  Koyoae  outottr  d«  Uoade,  ed.  Amorettl,  Paris,  A.  R.  Ix. 

{).  88).  More  than  a  bnndred  years  later  the  Jesuit  Nieremben, 
n  bis  jnttoHa  Satwne,  published  at  Antwerp  in  168S,  describe 
(p.  207)ablrd  called  "  Dale,"  and  by  the  natives  named"  Tapun," 
not  larger  than  a  Dove,  which,  with  lU  tall  (I)  and  feet,  exca- 
vated a  nest  in  sandy  places  and  laid  therein  wn  bigger  than 
those  of  a  Goose.  The  publication  at  Rome  In  leal  of  Henan- 
dot's  BUL  Avtim  Nom  nitpoMim  shows  that  his  papers  must 
nave  been  accessible  to  Nieremberg,  wbo  took  fh>m  them  the 
passage  lost  mentioned,  but,  as  not  nnunial  with  him,  mls- 
winted  the  names  which  stand  In  Hernandez's  work  (p.  M,  cap. 
830)  "  Dale"  and  "  Tapum"  respectively,  and  omitted  bis  pie- 
teoesK>r'B  Important  addition  "  Vlult  tn  Phlllppids."  Not  long 
altar,  the  Dominican  Navarrtte.  m  missionary  to  cailna,  made 


cllers  were  generally  discredited  by  naturulists,*  and  u 
examples  of  the  birds,  probabhr  from  their  unattractive 
plumage,  appear  not  to  have  Been  brought  to  Europe, 
no  one  of  them  was  seen  by  any  omitholtwist  or  scimtif- 
ically  described  tmtil  near  the  end  of  the  first  qnarter  of 
the  preeent  centui;y.  The  first  member  of  the  Fanuly  to 
receive  authoritative  recognition  was  ono  of  the  hu^est, 
inhabiUng  the  ooi^inoit  of  Aosttaliaj  where  it  is  known 
as  the  Bnufa-TnriEficri  ud  wm  oriiona]^  deBcaribed  hr 
Latham  in  1821  onder  the  name  of  the  New-HoUasa 
Vulture,  a  mideading  dengnation  which  he  Ril»ft> 
quently  tried  to  correct  on  perceiving  its  GaUine 
nu^.  It  is  the  laSemM^  laOiami  of  modem  orai* 
thologists,  and  is  neatly  the  ace  of  a  hen  1\iricfly. 
Six  smaller  species  of  the  same  genus  have  nnoe  been 
desciibed,  all  from  New  Ghiinea  or  the  n^ghborimi 
islands,  but  two  of  Uiem,  7!  pvrrhopy^iu  and  T. 
brumii,  have  been  separated  to  loru  a  group  -^Epjf- 
poaiua.  The  Australian  bird  is  of  a  sooty-brown 
color,  relieved  beneath  by  the  lighter  edging  of  some 
of  the  feathers,  but  the  hea4  and  neck  are  nearly 
bare,  beset  with  fine  bristlea,  the  akin  bein^  of  a 
deep  pinkish-red,  pasung  above  the  bnast  mto  a 
large  wattle  of  bright  ywow.  Tha  tail  is  commonly 
earned  upright  and  partly  ffdlded,  ww»**3«i»g  like  that 
of  a  domesUo  Fowl 

The  next  form  of  which  we  mav  spetk  is  another 
inhabitant  of  Australia,  commonly  known  in  England 
as  the  Mallee-bbd,  but  to  the  colonists  as  the  "f^dve 
Pheasant ' ' — the  Ltpoa  oc^lata,  described  by  Gould  in 
the  zoological  Procteding$  for  1840  (p.  126),  which  has 
much  shorter  tarn  and  toes,  the  head  entirely  dothed, 
and  the  tail  expanded.  Its  plumage  presents  a  pleasbi|[, 
combination  of  grays  and  browns  of  various  ^ts,  inter> 
spened  with  bbok,  vhito,  and  buff,  the  winx-ocrpeits 
and  feathers  of  the  back  Wring  each  near  the  tip  an 
ovt&  or  subcircular  patch,  whence  the  trivial  scientific 
name  of  the  bird  is  given,  while  %  stripe  of  Mack 
feathers  with  a  median  Une  of  white  extends  down 
the  front  of  the  throt^  from  the  chin  to  the  breast 
There  is  but  one  species  of^his  genus  known,  as  is 
also  the  case  with  the  next  to  be  nlcntioned,  which  is 
a  singular  bird  long  known  to  inliubit  Celebes,  but 
not  fully  described  until  1$4C,*  when  it  received  from 
Salomon  Muller  (Arch.  f.  NaturgeschidUe^  xiL  *t  1, 
p.  116)  tbe  name  of  Meuroc^hmon  maleo,  but,  ocing 
shortly  afterwards  figiired  Qr^  and  Mitchell  (6W, 
Birdx,  iii  |)L  123)  undra  tho  generio  term  of  M^mctjAr 
alim,  has  nnce  oommonW  bwne  the  latter  appeUiAUMt. 
This  is  a  very  remarkable  finm,  bearing  a  fielm^Hk« 
protuberance  on  the  bade  of  its  h«d,  all  of  whidi  aa 

a  considerable  star  In  the  Pblllpplnes,  and  returning  to  EOrop* 
in  1673  wrote  an  account  of  the  Chinese  empire,  of  which 
Churchill  (CbOeetton  of  VoyagetanA  Travda,  vol.  (.)  gave  as  Oms 
lish  tianalation  In  1704,  It  Is  therein  stated  ^  W  tbM& 
many  of  tbe  islands  of  the  Malar  Archipelago  "  wen  u  a  very 
singular  bird  calledThton,"  and  that  "what  I  and  many  more 
admire  Is,  that  It  being  no  bigger  In  Body  than  an  ordinary 
Chicken,  though  long  legged,  yet  ft  lavs  an  Ebk  larger  than  % 
Gooses.  BO  that  tbe  Egg  isblggerthan  the  blrd^elf;  ...  In  or- 
der to  lav  Its  Eers,  It  digs  In  the  Band  above  a  yard  In  depth ; 
after  layl^,  it  nils  np  the  hole  and  makes  It  even  with  the  rest; 
there  the  eggs  hatch  with  the  heat  of  the  Sun  and  Sand."  H* 
adds  rtirther  Information  which  need  not  be  qootod  hem. 
Oemelli  Carerl  who  travelled  fhmt  1668  to  1699,  and  In  the  buur 
year  published  an  account  of  hU  voyage  round  tbe  world,  slvea 
similar  evidence  req>ectlng  this  remarkable  bird,  wbteb  hj 
calls  "  Tavon,"  In  tbe  Philippine  Islands  (Tov.  duUmrdm  Momde, 
ed.  Paris.  1727,  V.  pp.  157,  158).  The  Hegapode  of  Luxou  Is  fUi^ 
described  by  Camel  or  Camelll  In  bis  ohservatlonB  on  tii*  Birds 
of  the  Philippines  communicated  by  Fetlver  to  the  Boyal  Sode^ 
In  1708  (i^^fvoM.,  xxlil.  p.  11^.  In  1730  Valentvn  publish^ 
bis  elaborate  work  on  the  East  Indies,  wherein  (aeel  IIL  bk.  t. 
p.  820)  be  very  correctly  describes  the  Hcxapode  of  Amboimk 
under  tbe  name  of  "MaUeloe,"  and  also  a  umrUndCnuHl  la 
Celebes,  so  as  to  show  he  had  In  the  anme  of  nil  1«M  nddsaea 
in  tbe  Dntoh  settlanw&ti  beooBM  psrsonally  aequMatefl  wUb 
both. 

*  Thus  Willngbby  lOmtlhologia,  p.  297),  or  B»  for  him,  who 
bad,  however,  only  Kleremberg's  evidence  to  ate.  and  they  can 
scarcely  be  blamed  for  their  fieallatloii,  eonsldertng  the  mm* 
berof  otbermarvelsnarratedtaTthesainewortbyMBer.  Bofltoo 
also  (Maeouit,  ix.  p.  tft)  waajnstu  seaptical  tn  nipud  to  the  »• 
latlon  of  Carerl. 

*  As  we  have  seen,  it  was  mentioned  In  1728  by  Valentyn.  and 
ayoong  example  was  In  1880  described  and  dgnred  by  Qnny  and 
Oalmard(Fov.der.li6vIabe:  Otent^  p.  3SB»^  »  as  tte 
|Nid<w  ni6r4m  of  Temminok.  a  wholir  dUkrent  bfid. 
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«dl  u  the  neok  ia  bue  ud  of  a  bridit  nd  oolor;  the 
filumage  of  tiu  body  is  ^oa«r  wore,  and  bmeaUt 
coeeate-white. 

Of  the  Uegapodes  proper,  oonstitatizig  the  genus 
MegappdtvM,  many  spfcieB  have  been  deecribed,  but 
cothoiitiee  are  greatly  at  variaDoe  as  to  the  validity  of 
•eveml,  and  here  it  would  be  impoaaible  to  name  all 
that  have  been  supposed  to  exist  Some  are  only 
known  irom  very  young  exam])lee--mere  chickens; 
and  some  have  even  been  described  from  their  eggs 
alone.  In  1870,  Mr.  G.  R,  Gray  enumerated  twenty 
flpecies,  of  which  sixteen  were  repreaented  in  the  Brit- 
Museum,  and  several  have  been  deecribed  nnoe; 
Irat  ten  yean  later  ProfeaBor  Sohlegel  recQgniied  only 
aeventeen  species,  of  iriiieh  ezampIeB  of  twelve  were 
oontuned  in  the  L^den  Museum  (Jfiu.  det  Ihyt-Bat, 
viil,  Monogr.  41,  pp.  56-86),  while  M.  Oustalet,  in  his 
elaborate  monograph  of  the  Family  (Ann.  Sc.  Niu., 
Zo<AoffiKi  ser.  6,  vols.  x.  and  xL),  admits  nineteen  spe- 
oiee.  The  birds  of  this  genus  range  from  the  Samoa 
I^nds  in  the  east,  through  the  Ton^'  groap,  to  the 
New  Hebrides,  the  northern  part  of  Australia,  New 
Guinea  and  itu  n^ghboring  islands,  Celebes,  the  Pelew 
fslands,  and  the  Ladrones,  and  have  also  outliers  in 
detached  portions  of  the  Indian  Region,  as  the  Philip- 
pines (whero  indeed  they  wore  first  discovered  by  Euro- 
peans), Labuan,  and  evm  the  Niooban — though  none 
are  loiown  from  the  intervening  islanda  of  Borneo, 
Java,  or  Sumatra.  lYithtn  what  ma^  be  deemed  their 
proper  area  they  are  found,  says  Mr.  Wallace  ( Geogr. 
Vi^.  Animah^  iL  p.  341),  '*on  the  smallest  islands 
and  sand-banks,  ana  can  evidently  pass  over  a  few 
tniiee  of  sea  with  case."  Indeed  proof  of  their  roam- 
ing disposition  is  afforded  by  the  fact  that  the  bird  de- 
acribed  by  Lesson  i  Voy.  CoquSU:  Zoohmey  p.  703)  as 
Mecthdia  vrmUii,  but  now  considered  to  oe  the  young 
of  Megapodhu  frtyeinetU  flew  on  board  hu  ship  when 
more  than  2  miles  from  the  nearest  land  (Gueb6),  in 
«n  exhausted  state,  it  is  true,  but  that  may  bo  attrib- 
lUed  to  its  extreme  jronth.  llie  spedes  of  Megapodius 
are  about  the  fflie  of  small  Fowls,  the  head  generally 
crested,  die  bul  very  short,  the  feet  enormously  large, 
and,  wi^  the  exception  of  M.  toaUacii  {I^vc  Zool 
iStwte^,  1860,  Avei,  jA.  171),  from  the  Moluccas,  all 
liave  a  sombre  plumage. 

The  extraorcUnaiy  habit  posseaaed  by  the  Megapodes 
generally  of  relieving  themselves  of  the  dutv  ofincuba- 
4ion,  as  before  mentioned, — a  habit  which  originally 
Attracted  the  attondon  of  travellers,  whose  stories  were 
■on  that  very  aooount  discredited, — as  well  as  the  highly 
-developed  condition  of  the  voum  at  Inrth,  has  been  so 
frilly  described  by  Gould  {Handb.  B.  Australia,  iL  pp. 
152-175),  G.  R.  <W  (Awl  ZooL  Sodet!/,  1861,  pp. 
292-296),  and  }Sx.  Wallace  {Mada^  AnA^pdago,  I  pp. 
415-410;  iL  pp.  147-149),  and  so  often  repeated  by 
-othor  wntera,  as  to  be  vei7'ooaun<nily  known,  and  hete 
there  seems  no  neoesaity  to  enter  into  further  details 
eonccrning  it  (a.  n.) 

MEGARA,  was  the  name  of  two  Greek  towns,  one 
in  Sicily,  which  has  been  already  described  under 
Htbla,  the  other  on  the  road  from  Attica  to  Corinth. 
The  country  which  belonged  to  the  dty  was  called 
Ueyafii(  or  i  MeyapiK^ ;  it  occupied  the  broader  part  of 
4he  isthmus  between  Attica,  Bceoda,  Corinth,  uid  the 
two  gul&,  and  ita  whole  area  is  estimated  bv  Clinton  at 
143  square  miles.  The  range  of  Mount  Geraneia  ex- 
'tendfl  aorosB  the  oonntry  from  east  to  west,  forming  a 
ifaairier  between  ctmtinental  Gieeoe  and  the  Pelopon- 
nesus.  The  shortest  road  across  this  range  passes 
stiong  the  eastern  &de  of  the  monntunSj  and  the  most 
-difficult  part  is  the  oelelmted  Sdronian  rocks,  the 
myUuQ  home  of  the  robber  Sciron.  The  only  plain  in 
•the  rugged  little  oountrj'  was  the  White  Flun,  in  which 
was  utuated  the  only  important  town,-  Megara.  The 
4own  was  one  of  the  most  important  oommeroal  and 
oolonizing  centres  of  Greece  in  eariy  times,  and  there  is 
■no  doubt  that  its  tnde,  like  that  of  Coimth,  owed  its 
■ooffiL  to  the  PbcpnidaDB,  who  fi>aiid  ita  aituatkni  eo 
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the  iBthmns  ooarreiuenL  ItbecameaDonndlrwhaD 
that  tribe  conquered  the  Peloponnesus.   Like  many 

othfir  oiUes  of  Greece,  Megara  was  formed'ont  of  five 
villages,  whtdi  were  united  on  one  poliUcal  foundatitm ; 
and  this  event  must  have  taken  place  not  later  than  die 
middle  of  the  8th  century.  From  this  time  for  two 
oenturies  Megara  was  among  the  most  powerful  dtiea 
of  Greece.  Though  it  had  a  harbor  called  Pegse  on 
the  Corinthian  Gulf,  and  founded  a  9idlian  colony, 
Megara  Hyblsoa,  in  728  B.  c,  yet  it  did  not  long  com- 
pete with  Corinth  and  Corcyra  for  the  western  trade. 
Nistea  on  the  Saronio  Gulf^  was  a  better  harbor,  and 
gave  the  Meearianx  a  stronger  footing  on  the  eastern 
seas.  In  order  tu  kvop  their  hold  on  the  Rladc  Sea 
traffic,  they  Ibnnded  numerous  tiading  stations  along- 
aide  of  Uieir  chief  rivals,  the  people  of  Miletus :  Chu- 
oedon  and  B^anUum  on  the  Bospborus,  and  Astaons 
and  Heradea  in  Bithynia,  were  oolomes  of  Megara. 
Wealth  and  culture  increased  in  the  city ;  the  country  , 
festivals  wero  celebrated  in  a  more  elaborate  and  orderly 
manner,  and  Susarion  of  Tripodisous  first  gave  Uteraiy 
form  to  Grecian  comedy,  which  was  soon  transferred 
to  Attica. 

The  situation  of  Megaris  on  the  isthmus  gave  it . 
great  political  power,  inasmtich  as  it  commanded  all 
the  roads  from  the  Peloponnesus  into  contmental 
Greeoe;  and  so  kmg  aa  the  people  eontinued  united 
under  an  orderiy  government  they  maintuned  thdr 
lugh  pcMiUon.  But  the  development  of  education 
prompted  the  lower  dasees  to  demand  from  the  nobles 
an  equal  sharo  in  the  government,  and  Megara  did  not, 
like  Athens  and  Sparta,  produce  a  constitution  which 
could  reconcile  the  contending  parties.  A  tyrant  ' 
Theagenes  raised  himself  to  supreme  power  as  the 
leader  of  the  popular  party ;  he  made  an  aqueduct  for 
the  (uty,  and  appears  to  have  maintained  its  power  and 
splendor.  But  ne  was  expelled  by  the  nobles  aboilt 
600  B.  0.,  and  for  many  years  Megara  was  the  scene  of 
continual  struggles.  The  poor,  who  were  indebted  to 
the  rich,  refused  to  pay  what  they  oonnted  exorbitant 
interest,  and  plundered  the  housee  of  the  noblea.  A 
vivid  picturo  of  the  state  of  the  dty  in  the  6th  century 
B.  c.  is  preserved  in  the  writings  of  the  poet  Theognis, 
who  belonged  to  the  aristocratic  party.  Meanwhile 
Athens  was  rising  to  power,  and  mainbuned  a  long  war 
with  Megara  for  the  island  of  Salamis.  The  Mega- 
rians  rradualiy  lost  strength,  and  finally  Solon  wrested 
the  island  from  them  for  ever.  They  sent  three  thou- 
sand troops  to  fight  at  Plattoa.  In  the  wars  between 
Athens  and  Sparta  thw  were  impelled  by  jealous  of 
their  neighbors  of  Corinth  to  join  the  Athenian  alliimoe, 
455-45 ;  out  they  soon  found  that  they  were  only  the 
subjects  of  Athens,  and  finally  amuled  themwlveB 
among  the  alfiea  of  Sparta..  They  suffered  terriUy 
during  the  Peloponnedan  War:  Athenian  ships  Uock- 
aded  their  harbors  and  Athenian  anuies  ravajged  theii ; 
land  once  or  twice  even  yea.  The  long  famme  in  the  , 
city  is  referred  to  by  AnstopfaaDes  in  the  Achanaan*.  • 
The  dty  muntfuned  a  flourishing  existence  throughout 
the  Greek  and  Roman  periods,  out  played  a  very  sub- 
ordinate part  in  histcvr.  In  the  unsmed  time  when 
the  Roman  eminie  haa  deoved,  it  ma  oftai-  plundered  ,- 
by  pirates. 

As  regards  lUeratnre,  Megan's  chief  diBtin<^on.  be- 
sides the  poems  of  Theognis  and  the  comedy  of  ousa^ 
rion,  was  the  school  of  philosophy  founded  there  by 
£uclid,  a  disoii^  of  Socrates.  The  coinage  of  the  at^ 
is  a  veiy  oonrand  and  diffieuH  snt^ect;  no  very  ea^ 
ooinB  can  be  with  oratunty  atiiibqtea  to  it  The  asad 
types  are  Apolline.  The  topogiaphy  is  desaribed  by 
Pausanias,  bk.  I  HegaraUaMnAl»>whoniB' oairiige* 
drive  from  Athens. 

MEGATHERIUM  is  the  name  given  by  Cnvier  to 
a  lane  extinct  animal  belonging  to  the  order  UdenkUa 
(see  Mammalia,  p.  387).  A  neatly  complete  skel^Mi, 
found  on  the  banks  of  the  river  Luxan,  near  Buenos 
Ayres,  and  sent  in  1789  to  the  Rival  Museum  at  Mad* 
rid.  long  remained  the  priampal  if  not  the  only  aouioe 
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of  infonnatjon  with  recard  to  the  spades  to  which  it 
beloDged,  and  fumishecf  the  materials  for  manv  descrip- 
tiona,  notably  that  of  Cuvier,  who  determined  its  affin- 
ities witb  the  SlotliB.*  In  1832  an  important  collection 
of  bonefl  of  tiie  MegaUierinm  were  discovered  near  the 
Bio  Salado,  and  were  secored  for  the  museum  of  the 
Goll^  of  Surgeons  of  England^  and  these,  with 
another  ooUeotvm  found  at  Luxan  m  1837,  and  now  in 
the  BritiBh  Museom,  ropplied  the  mateiiala  for  the 
complete  description  of  the  skeleton  published  by  Pto- 
teasot  Owen  in  1861.  Other  skeletons  have  sulne- 
quently  been  received  by  several  of  the  Continental 
museums,  as  Milan  and  Paris,  and,  consequently,  onr 
knowledge  of  the  organization  of  the  Megwierium,  so 
&r  as  it  can  be  deduced  from  the  bones  and  teeth,  is 
as  complete  as  that  of  any  other  animal,  recent  or  ez- 

The  renuuia  hitherto  epokea  of  are  all  referred  to 
oie  spCNnet,  JixreUKerium  amenbtmim  of  Bhunenbach, 
M.  eueun*  of  IwemareBt,  and  are  sD  from  die  newest 
or  posfc-Tertianr  geolo^oal  formations  of  the  Ai^ntine 
Bepublie  and  Paraguay,  or  the  lands  forming  the  basio 
of  the  Bio  de  U  Hat*.  Dr.  Leidy  has  deeonbed,  frran 
■mihr  finmatuniB  in  Geoigia  ud  Sooth  Goolina, 


bones  of  a^  closely  alHed  species,  abont  one-fonrtb~ 
smaller,  which  he  has  named  M.  mxrabiU.  A  third 
sp^es,  M.  lauriUardi  of  Lund,  is  founded  upon  re- 
miuns  found  in  Brazil.  , 

The  following  descnption.will  apply  espedally  to  the 
best-known  South  American  fonn,  MegaUuriym  ameri- 
comm.  In  nze  it  exceeded  ai^  existing  land  animal- 
except  the  elephant,  to  which  it  was  inferior  only  in. 
coQ&equenoe  of  the  comparative  shortnesB  of  its  hmbs, 
for  in  length  and  bulk  of  body  it  was  its  eqnal,  if  not- 
superior.  The  full  length  of  a  mounted  skel^on  fitmi' 
the  fore  part  of  the  head  to  the  end  of  the  tafl  is  IS 
feet,  of  which  the  tail  occupies  5  feet  The  head, 
which  is  small  for  the  oze  of  the  animal,  presents  ^ 
general  resemblance  to  that  of  the  Sloth ;  t£e  anterior 
part  of  the  'mouth  is,  however,  more  wmgated,  mbA 
the  malar  bone,  thoufh  branched  posterity  in  the 
same  wi^  as  that  of  the  Sloth,  meets  the  zygomatic 

Erocess  of  the  sqiiumosalt  comt^eting  the  arch.  Ha 
»wer  jaw  has  the  middle  part  of  its  horizontal  ramu» 
curiously  deepened,  so  as  to  admit  of  implantation  of- 
the  very  long-rootea  teeth,  la  numbw  uie  te^  ex- 
act^ resemble  those  of  the  Sloths,  being  firo  abm 
and  finir  below  cm  each  nde,  and  ttic^ 


BhilsfaM  at  the  Megatherimn,  from  the  spaclmea  In  tbe 

the  lateral  parts  of  the  mouth,  front  teeth  heinx  en- 
tiiely  wanting.  They  resemble  those  of  the  Sloths 
also  in  their  peirastent  growth,  and  in  their  oompomtaoD 
of  three  tassoee— vaso^lentane,  trne  dentins,  and  oe- 
mmt;  bat  th«y  aze  of  prismatK  w  quadrate  form,  and 
the  oonstitnait  materials  of  di&rant  denritaes  are  so 
ananged  that,  as  the^  wear,  two  traiOTene  ridges  of 
hard  dentine  remain  at  a  greater  elevation  thui  the 
rest  of  the  tooth,  producing  a  vei^  efficient  tritoradng 
apparatus  (see  figs.  35  and  36,  article  Mammalia,  p^. 
387,  388).  The  vertebral  column  coosiatB  of  seven  cervi- 
cal, nxteen  dorsal,  three  lumbar,  five  sacral,  and  eighteen 
oaadal  vntebrae.  The  sfHuous  processes  are  much 
better  developed  than  in  the  Sloths,  and  are  all  directed 
backwards,  there  being  no  revermng  of  the  inclination 
near  the  posterior  end  of  the  doisal  series,  as  in  most 
hotave-bo^ed  mammals.  In  the  lumbar  region,  the 
aoeeasoiy  aygapoph^ses,  rudimrataiy  in  Skiiths,  are 
fDUy  developed,  as  in  the  Anteaters. 

Tlie  tail  is  la^,  and  its  basa.  vertebrsB  have  strong 
Utnal  and  spinous  processes  and  chevron  bonee,  indi- 
ealang  great  muscular  development   The  scapula  re- 

*  An  excellent  figure  of  thli  ikeleton,  whlcb  nnfortonatelT 
WM  IneoriBctly  arnculated. and  wnteiUhe greater  partof  the 
tall,  wu  pnbllilied  tij  pander  and  D'Altou  In  ISU,  and  has  baan 
fflesuaiitlf  iqtnducM  In  nlaaqnent  works. 


MoMOm  of  the  Boyal  OoUege  of  Surgeons  of  Boglind.  X  Jb* 
sembles  that  of  the  Sloths  in  the  union  of  the  aoronaoii* 
with  the  ooraooid,  and  in  the  bridging  om  of  the  oupra- 
sciqinilar  notch.   The  cbvide  is  otHUidete  and  vtsrj 
large,  mnoh  reseml^ng  that  of  man  on  a  large  seakb 
The  fore  lunhs  are  longer  than  the  hind  fimta.  1W 
radius  and  ulna  are  both  w^  developed,  and  have  s- 
condderable  amount  of  freedom  of  movement  Tlw 
hand  is  angularly  modified.   The  first  digit  is  repre- 
sented only  by  a  rudimentary  metaowpal,  but  the  next 
three  are  uu^e,  and  terminate  in  phalansies  adapted  fer* 
the  support  of  immense  claws,  uie  mid^  one  bong* 
espedat^  lai^.   The  outer  or  fifth  dipt  has  no  daw, 
and  it  may  he  considered  as  certain  that  the  weicht  of 
the  foot  was,  in  standing  and  walking,  ehiefiy  thrown 
upon  this,  and  that  it  was  protected  oy  a  caUous  pad 
below  as  in  the  existing  great  An  tester,  while  the  outer 
toes  were  cnrved  inwaras  towards  the  pafan,  only  com- 
ing in  contact  with  the  ground  by  llieir  onta*  nu&Qsa, 
!nie  mechanical  arrangements     iriueh  the  weight  of 
the  body  was  thrown  entirely  upon  the  outer  side  of 
the  foot  are  very  curious,  and  are  i^illy  described  in- 
Fn)fessor  Owen'*s  memoir.   The  pdvis  is  remarkah^ 
wide,  even  more  po  than  Uiat  of  the  Elegant,  but  it 
is  fonned  on  the  sattie  princinle  as  in  the  Sloths.  Tha 
femur  is  extremely  broad  ana  flattened;  the  t^na  and 
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tbola  are  short  and  ^ng,  and  united  together  at  each 
«od.  The  hind  foot,  ooutrary  to  the  moal  role  in  the 
HdaUatOj^  is  eren  more  ungularly  modified  than  the 
hand.  Tb»  ankle-jcHnt  is  fonned  npon  a  peculiar  plan, 
quite  unlike  that  of  the  Sloths,  or  of  any  other  mam- 
mal, except  the  Megatherium  s  nearest  allies.  The 
oalcaneum  projects  nearly  as  far  backvarda  as  tlie  fore 
part  of  the  foot  does  forwards.  There  is  no  tioce  of 
great  toe  or  halhix,  or  of  its  oorrespcmding  coneiftnrm 
hone.  The  second  toe  is  rudimeotaiy.  The  third  has 
an  enormous  ungual  phalanx^  which,  Uke  those  of  the 
hand,  is  remarkable  for  the  immense  dereloiuBeiit  of 
the  bony  dieath  which  is  reflected  firon  ita  fsnaimal 
end  around  the  base  of  the  daw.  The  two  outer  toes 
ha.T«  laxge  and  very  pecuUaily-shaped  metatamle,  but 
onlv  small  phalanges,  and  do  olaws.  The  onatore 
nobaUy  walked  upon  the  outer  edge  of  the  sole,  so 
that  die  great  ftloate  daw  of  the  Uiird  toe  did  not 
eome  into  contact  with  the  ground,  and  so  was  kept  in 
astateofsharpoessreadyforaae.  The  foot  was  there- 
fore formed  upon  quite  a  diffisreut  principle  from  diat 
of  the  Anteateis  or  Sloths,  though  stunewhst  fike  Hie 
Utter  in  having  two  of  the  toes  aborted. 

Taking  all  the  vanous  points  of  its  structure  to- 
gether, toey  dearly  indicate  afiSnities  both  with  the  a- 
isting  Sloths  and  with  the  AnteateiB,  the  ikull  and 
teeth  more  reseibldinff  those  of  the  nomer,  and 
vertebral  odumn  and  umbe  ^e  latter.  It  is  also  not 
difficult  to  infer  the  food  and  habits  of  this  enormous 
ereatore.  That  it  was  a  leaf-eater  thore  can  be  little 
doubt,  but  the  neater  uze  and  more  complex  structure 
of  its  teedi  mi^t  hove  enabled  it  to  crash  the  smaller 
bnmohes  as  weU  as  the  leaves  and  suoculeat  shoots 
which  form  the  food  of  the  existmg  Slotha  It  is, 
however,  verv  improbable  that  it  olimbed  into  the 
branches  of  the  trees  like  its  diminutive  congeners,  but 
it  is  far  more  Hkely  that  it  obtained  its  subsistence  by 
tearing  them  down  with  the  great  hook-like  claws  of 
its  powerful  prehenmle  fore  limbs,  being  easily  edabled 
to  reach  them  b^  nunng  itself  up  upon  the  massive 
tripod  formed  by  the  two  hind  feeL  firmly  fixed  to  the 
ground  by  the  one  huge  falcate  daw,  and  the  stout, 
muscular  taiL  The  whole  conformation  of  the  hinder 
part  of  the  animal  is  stronglv  soggeatire  of  such  an 
action.  There  can  also  be  little  dwibt  but  that  all  its 
movements  were  as  alow  and  ddibente  as  those  of  its 
modem  representatives. 

An  idea  at  one  tame  prevailed  that  the  Megatherium 
was  covered  externally  with  a  coot  of  bony  armor  like 
that  of  the  Armadillos,  but  this  originated  in  dermal 
plates  belonging  to  the  Glyptodon,  a  totally  distinct 
snhnal,  having  been  aoddentally  assodated  witli  bones 
of  the  Megwierium.  Similar  plates,  <«i  a  smallOT 
scale,  hare  mdeed  been  found  in  connection  with  the 
skeleton  of  both  Mylodon  and  SoeUdotherium.  animals 
of  the  same  family,  but  never  yet  with  the  Megathe- 
ffaim,  which  we  may  therefore  ima^ne  with  a  covoing 
odT  ooane  hur  like  that  of  its  nearest  living  allies,  the 
Sloths  and  Anteateis. 

]mi9grafkg,~3.  Qarriga  and  J.  B.  Bry,  i>eMHpeion  dd 
MfMMo  ds  MH  «MadrMpMb>  nmy  eorpnlnUo  y  roro,  om  m  wn- 
MTM  0*  et  Bad  OtAmeU  Hittoria  Naturai  d»  Madrid,  em 
J  tamimat,  foL,  1796 ;  G.  Cnvier,  in  Atmalea  du  MmUtm,  voL 
p.  876,  laM:  Pander  and  Alton,  Da$  BimenfoiiWiier 
thgtbOdet  md  IttOtriAen,  ISSl;  B.Ow«i,"On  the 
tiurlom,"  in  PhUotofMeal  TrmuaetioM  tat  1861, 186&  IKO, 
mml  1868,  repnblislied  tm  a  Mpaiate  work  in  1661 ;  J.  jLeldr, 
~         aioth  Tribe  of  North  Amerka.'* 


"KezDoir  on  the  Extinct  Sloth 
Owiftaoaitta  CMn&HtHnu  to  KiuneUdfe,  vol.  vii.,  ISK;  B. 
Baimetotar,  i>sMHpfiM  fttariqito  da  to  JttpuUiam  ArgaiUiia, 
t.  111.  pt.  1,  "M— —Ha—  Tlvanta  e»  Mdnts,''  1679,  p.  985. 

(w.  H.  T.) 

MEGHNi,  a  river  of  fndia,  forming,  in  the  lower 
Mrt  of  its  course,  the  great  estuary  of  the  Bengal 
udta,  which  conveys  to  the  sea  the  main  body  of  the 
waters  of  the  Guoges  and  the  Brahmaputra,  which 
unite  at  Gk>aUnda  m  FaTfdi)ur  district  The  united 
waters  thwice  roU  south — a  mighty  rivw  of  raeat  depth 
wd  tnrlnffaMM,  aoDudmee  sput  up  into  huf  a  d«en 


dianneb  hy  sand-banks  of  its  own  formation,  some- 
Umes  spreading  out  into  a  iridespread  sheet  of  water 
which  the  eye  cuinot  see  across.  The  river  enters  the 
sea  by  four  prindpal  mouths,  endosmg  the  three  targe 
isIuioB  of  Dakshin  Sh&hbazpur,  Hatia,  and  Sandwfp. 
It  is  navigaUe  hy  native  boats  of  the  largest  burden, 
and  also  %  river  steamers,  all  the  year  through ;  hut 
the  navigation  is  difficult,  and  sometimes  dangerous, 
on  aooount  of  shifting  sand-banks  and  "snags,"  ana 
boisterous  weather  when  the  monsoon  is  btomng.  The 
most  fitvorahle  season  for  navigation  is  between  No- 
vember and  SehroMxy,  Alluvion  and  diluvion  are  ooo- 
■taa^  taking  ^daee,  eipeoialb  akng  the  asaboaid,  uA 
in  Notth&U  outriot  the  land  is  saw  to  have  advanced 
seawards  4  miles  in  twent^Mliree  {ens:  while  the 
islands  fiinging  the  mouth  an  aannally  bong  «it  away 
and  redeposited  in  fresh  ihMee. 

The  tadal  phraomena  of  the  Meghn&  surpass  those 
of  any  othor  Indian  river.  The  regtdar  rise  of  the  tide 
is  from  10  to  18  feet,  and  at  springs  the  sea  rushes  up 
in  a  Bsngle  wave,  known  as  the  ' '  bore,  '-'—on  the  M^t- 
ni  a  justly  dreaded  dan^  to  boatmen.  It  is  greatest 
at  the  time  of  the  bienmal  equinoxes,  when  navigation 
is  sometiipes  impeded  for  days  togetha.  The  tidal 
wave  is  suddenly  behdd  advancing  like  a  wall  topped 
with  foam  of  the  height  of  nearly  20  feet,  and  at  the 
rate  of  15  mileB  an  hour;  in  a  few  minutes  aH  is  over 
and  the  riveff  has  changed  from  ebb  to  flood  ti^  A 
still  neater  danger  is  the  "stonn  wave,"  which  oooa> 
dohaSy  sweeps  up  the  Meghnd  in  the  diape  of  (7dooe& 
The  latest  and  most  destructive  of  ^ese  disastos  wen 
those  of  May,  1867,  and  October,  1876,  when  the  whole 
idands  and  sea-face  of  the  mainland  were  entirdy  sub- 
merged. In  the  latter  calamity  it  has  been  officSally 
estimated  that  about  19  per  cent  of  tht  popuWitn  in 
the  mainland  portion  of  Nodkh^,  and  in  ue  iskuidt 
of  Sandwfp  and  Hatia,  were  drowned,  and  that  a  Uke 
inopOTtaon  subsequently  died  of  oholora  and  otherdis- 
eesesaaaBd  Iv  t£e  nnUs  of  the  abnm. 

MEHADIA,  a  maiket4own  in  the  oomity  of  SiMw. 
Hungary,  is  dtuated  on  the  Bella-Reka,  or  Bereka,  1^ 
miles  north  of  Oraova,  m  W  55^  N.  lat,  22°  22^  K. 
long.  The  town  is  small  but  thriving,  and  eontsiia 
Greek  Orthodox  and  B<anui  CathoBo  ohurohes,  the 
ruins  of  a  cecde^  and  some  interesting  Roman  antiqui- 
ties.  Meh&dia  however,  dueflv  of  importanoe  ai 
the  station  for  the  Hercules  Baths,  distant  about  3 
miles  east  from  the  town,  and  dtuated  in  a  narrow  pass 
in  the  romantic  valley  of  the  Csema.  Of  the  twenty- 
two  hot  springs  of  Mehidia,  nine  are  now  in  use,  the 
most  powerful  one  being  the  Hercules,  which  jnelda 
about  6000  eubio  feet  of  water  per  hour.  The  springi 
areafls^nglyimpregnatedwithsaltsof  sulphur,  iodine, 
bromine,  and  chlorine,  and  their  average  temperature 
is  70°  to  145^  £Uir.  Tbsy  are  much  nsed  fhr  ehnido 
rheumatism,  gout,  and  cutaneous  eruptions^  and,  during 
the  season,  which  usually  lasts  from  the  middle  of  Haif 
to  the  end  of  SeptetmMr,  are  resorted  to  by  over  a 
thousand  viators.  The  town  of  Meh&dia  has  about 
2200  inhaUtula,  prindpalfy  Boumamans  and  Gknuna. 

Aliea^  in  the  times  oi  the  Bomang  flunons  liinr  their 
healing  efflea^,  the  TItin—  Jwwtffa  ( Jbalw  StmiU^  Apm 
Harmm)  wen  the  nsort  itf  ampemi,  genamli,  maa  sana* 
toi%  whoae  scdouin  tbem  Is  attsstad  W  vulim  loieilpt 
and  xelifis.  The  town  is  the  site  or  the  andent  Sunaa 
oolonyof  JTsdioM,  n«ar  wUoh  the  Bomaa  road  fitna  tba 
Dannoato  Dada  passed  in  its  eoune  through  the  vaU^  at 
tibe  Ctema.  SoMeqiMint  to  the  dostonetioii  of  Imaaa 
empire  the  bethi  feli  into  disoae  until  17S5 ;  great  improve- 
moita  have  heen  eflteted  In  tiiam  doriog  the  present  cen> 
tory,  and  recently  a  spatAma  kuisaal  lias  bewi  built  al 
the  expense  of  the  Hongarian  Ooveniaeat.  ^le  foiilMS 

Ueb^dia  was  often  stormed  dazing  the  waia  with 
Turks,  and  notably  in  1716, 1738,  aadlTSB. 

MEHEHETTAH^orMovAiaiiD'Aii  SeeBom^ 
vd.  vji  p.  66Qsg. 

MEHtllj  mamm  Hznbi  (1703-1817),  one  of  the 
most  remarxaUe  oranpOBOB  m  Phmce,  was  hon  at 
Givet,  in  Ardennes,  <m  the  24t]i  of  June,  1763.  Hii 


Digitized  by 


Google 


840 


UEIBOM— HEKONO. 


father  b^ng  too  poor  to  nve  him  a  regular  mu^oal 
ednoation,  hb  first  ideu  of  art  wore  derived  from  _a 
poor  blind  organist  of  GKvet ;  yet  such  waa  his  apti- 
tode  ^hat,  when  ten  years  old.  he  was  appointed  organ- 
ist of  the  convent  of  the  B6oollets.  In  1775  an  able 
Geraun  mtamciaa  kdA  organist,  Wilhehn  Hanser,  waa 
engaged  for  ^e  monastery  of  LaTaldieu,  a  few  milee 
from  Givet,  and  M^hol  became  hia  oooasional  pupiL 
In  his  sixteenth  year  he  was  taken  to  Paris  by  a  mili- 
tary ofi&oer,  and  puoed  himself  under  Edelmann,  a  good 
nmmeum  ud  harpoduird  jtlaym.  His  fint  attempts  at 
instzmiental  oomposbara  m  1781  did  not  saooeea,  and 
tie  therefore  tiuned  lus  attention  to  sacred  and  dramatio 
mnmo.  The  great  oomposer  Gluok  reoeiTed.him  kindly, 
«nd  gave  him  adrioe  in  his  stodiea.  After  various  de- 
Uys  uid  disappointments  during  his  efforts  for  riz  years 
to  obtfun,  at  the  Grand  Opera,  a  repreflentati<»i  of  his 
ihra  et  ^Zonzo,  he  offered  to  the  Op6»  Ckonique  his 
EupkrotinA  Coradm^  which,  beuig  accepted  and  per- 
formed in  1790,  at  once  fixed  his  reputation.  The 
critics  acknowled;ged  in  it  energy  of  dramaUc 
expressioD  and  much  brilliant  instnimeDtation,  but 
o^eoted  to  a  general  want  of  j^raceful  melody^— a 
flinnge  oomphunt,  nnoe  his  style  is  &t  mpre  refined 
than  that  of  dther  ll^Sxold  or  Auber.  Hu  opera  of 
Stratxniiot  had  great  suooess.  After  severu  other 
operas  which  did  not  suooeed,  his  Adrien  appeared, 
and  added  much  to  his  fame,  which  was  stall  mrther 
increased  by  his  three  best  worics,  Le  ^emt  Henri, 
Uthalf  and  JbsepA,  the  finest  of  the  senes.  He  had 
been  appointed  one  of  the  four  inspectois  of  the  Paris 
Conservatory,  but  that  office  made  him  feci  continually 
the  in8nffi(nen<7  of  his  eariy  studies,  a  want  which  he 
endeavored  to  remedy  b^  incessant  application.^  Shno- 
Zfon,  AnddarU,  and  JSioH  followed  Stratotdeit,  with 
various  success.  Ulhal  can  soaiody  be  expected  to 
fire,  rinoe,  fay  desire  of  Napoleon  Bonapvte,  it  was 
written  for  an  ordiestra  wiUioat  violins.  Epunrt  was 
oomposed  M6hul  and  Cherubini  jointly:  but  the 
superionty  of  the  latter  was  evident.  Mwul's  next 
opera,  L'lrato^  fiuled.  After  writiiu  fwly-two  operas, 
besides  a  numbeor  of  soius  for  the  festivals  of  the  re- 
public, cantatas,  and  ortmestral  pieces  of  various  kinds, 
his  health  gave  way,  from  an  affection  of  the  chest, 
which  terminated  lua  life  on  the  18th  of  October, 
1817. 

M£IBOM.  Heinrich  11555-1625),  was  bom  at 
Longo  on  December  4,  155^,  and  died  on  September 
20,  1625,  at  Hehnst&dt,  where  he  had  held  the  chiur 
of  histoiy  and  po^xy  oom  1583,  He  was  a  writer  of 
lAtin  verses  {Ihroaiotnan  Horatxcmarum  I^tri  III. 
tt  £^RUWn  LSnill.y  1588),  and  his  talents  in  this 
direction  were  recognized  by  the  emperor  Rudolph  IL, 
who  ennobled  him  and  made  him  poet  laureate  in 
1590;  but  his  dum  to  be  remembend  rests  entirely 
on  his  services  in  eluddating  the  mediaeval  history  of 
Germany.  His  Omaada  Hittorica  ad  ret  Chrmankoi 
tpectantia  were  edited  and  published  in  1660  by  his 
grandson,  Heinridi  Meibom  (1638-1700),  who  also  was 
inofeesor  of  history  and  poetry  at  HelmiBt&dt,  and  in- 
oorporated  the  gnuidfather's  work  with  his  own  StfWM 
Oa-manicarum  Scriptorm  (1688). 

HEININGENj  the  capital  of  the  litde  dw^  of 
Baw-Hdningen,  in  Oentzil  GOTmany,  and  the  seat  of 
flie  provincial  courts  for  Saxe-Mciningen,  Saxe-Cobui^g, 
nnd  the  Prusuan  districts  of  Schmalkalden  and  Schleu- 
ringen,  is  ritnatod  on  the  right  bank  of  the  Werra, 
about  40  miles  to  the  souUi  of  £^naoh.  It  consists 
of  an  old  town  and  several  handsome  subuibs,  but 
much  of  the  former  has  been  rebuilt  in  a  modem 
style  mnce  a  destructive  fire  in  1874.  The  chief 
bnildingB  are  the  Elisabethenburg,  or  old  ducal  palace, 
datuig  chiefly  from  1682,  and  containing  several  ool- 
leetioaB;  the  new  palace;  the  new  town-house;  the 
poet^}ffice;  the  banacks;  and  the  old  town  church, 
with  its  two  towen,  erected  in  1008.  The  tibeatie  has 
fctdy.attuned  a  Enropean  reputi^un  fat  its  admiraUy 
drilled  actors  and  unezoelled  scenic  effada  The  Eng- 


lish Gtarden,  a  beautiful  public  park,  contains  the  dnosi 
mortuary  chapel  and  several  monuments.  Hie  in- 
dustries, conasting  of  brewing  and  the  weaving  of 
woollen  and  cotton  doth,  are  insignificant  The  pcm- 
ulatitHi  in  1880  waa  11,227. 

Meiningen,  whlsli  wm  snl^eot  to  the  bishops  of  Wfin- 
hMtg  for  npmidi  at  600  yean  (1000-1542),  came  Into  the 
pOBHasion  of  the  dokes  of  Saxoov  in  1683.  At  the  paiti* 
tlMi  of  1080  it  fbll  to  the  share  of  Saxe-Altanbus^  aad  In 
16S01tbeeame  the  a^tal  of  Saxe-Melnlnseii. 

MEISSEN,  an  andent  and  important  industrial  town 
of  Saxony,  is  dtuated  on  Uie  left  bank  of  the  £lb^ 
between  the  atnams  Hdsse  and  TMobisdi,  in  the  dis- 
trict and  about  9  nuks  to  the  north-west  of  the  town 
of  Dresden.  Its  irregular  hilly  nte  and  numerous  fins 
old  buildings  ^ve  it  a  quaint  and  piotureeque  appear- 
ance, and  most  of  the  streets  are  narrow  and  uneven. 
The  cathedral,  one  of  the  finest  Eaifv  Gothio  edifioai 
in  Gemany,  is  conspicuously  mtuated  on  the  SchloaB- 
herfy  160  feet  above  the  town.  It  is  said  to  have  been 
originally  founded  by  the  emperor  Otho  L,  but  the 
present  building  was  begun  in  the  13th  oentuiy,  and 
completed  soon  afler  1400.  The  lofty  tower  dates  from 
the  15th  century.  Within  the  cathedral  are  the  tomba 
of  several  Saxon  prinoes  of  the  15th  and  16th  oenturiea. 
induding  those  of  Albert  and  Eme^  the  feuuders  of 
the  present  rdgning  lines.  AiUdmng  the  cathedral 
stands  the  castto,  dating  cmlginaOy  fitnn  1473-81,  bat 
restored  and  named  Alraeditsburg  in  1676.  Another 
thorough  restoration  was  undertaken  in  1863,  when  a 
series  of  historical  frescos  by  celebrated  modem  artists 
waa  b^un  upon  its  walls.  An  old  stone  bridge  of  the 
13th  oentuiy  connects  the  SohloaBberg  with  uieAfta- 
berg,  which  owes  its  name  to  the  old  convent  of  St. 
Aiia.  The  convent  was  suppressed  by  Duke  Maurioe 
in  1543,  and  converted  into  the  "Filistensehule,"  one 
of  the  most  renowned  schools  in  Germany,  counting 
Lesnng  and  GeUert  among  its  former  pupils.  Hie 
other  oiuef  buildings  are  the  town-house,  built  in  1479, 
and  restored  in  1875;  the  fine  old  town  diurdi.  also 
called  the  Frauenkirche  or  Marienktrohfi;  and  the 
churches  of  St,  Frands,  St  Nidiolas  (coeval  mib  (ba 
town),  and  St.  Afra.  Since  1710,  immediately  after 
Bottcher's  great  discovery,  Meissen  has  been  the  seat 
of  the  manufacture  of  the  so-called  Dresden  china, 
i^ll  1863  the  porcelain  factory  was  in  the  Albrecht*- 
burg,  but  in  that  year  it  was  transferred  to  a  large  new 
building  in  the  Triebischthal,  dose  to  the  town,  when 
about  SIX  hundred  and  seventy  hands  are  now  employed. 
Meissen  also  contaias  iron  foundries,  manufactories  of 
earthenware  stoves  and  pottery,  a  jtUe-mill,  augar- 
rofineries,  breweries^  tanneries,  eto.  A  oonddenuib 
trade  is  carried  on  in  the  wine  produoed  in  the  sor- 
ronnding  vineyards.  Hie  population  in  1880  wm 
14,166. 

Helaeen,  one  of  the  oldest  and  moct  Interesting  towns 
Saxony,  wu  founded^  the  emperor  Henry  L  In  828  as  an 
oatpost  against  the  Wends,  and  became  the  ouital  of  a 
margraviate,  which  wis  afterwards  mersed  In  the  dadiy 
ofSaaoDT.  Its  margraves  were  amMig  the  most  pawsffu 
mediavaJ  prlnoes  in  Qomaay,  and  were  the  dlvaet  aneas 
ton  the  present  royal  honse  of  Saxony.  IVom  98B  ta 
1561  Meissen  wu  also  the  seat  of  an  Important  line  of 
bishops,  who  tanked  as  princes  of  the  empire.  The  town 
saifered  gieatiy  fhmi  the  Hossltesbi  the  16th  eeDtozy.  and 
it  was  oaptnred  by  the  Imperial  tnwpa  In  the  war  of  th* 
flmallraldian  Leagae,  and  f/On  in  tiw  Thh^f  T«ai^  Wab 
In  1837  it  was  serraely  huidled  by  the  Swedes^  and  la 
1745  It  fUl  into  the  hands  of  the  Prasslans. 

Bee  DU  StaOt  Metnm  wmd  Ore  Umoeamd,  U66;  and  H.  Hertaft 
PraOadur  Wegwifer  dwrak  die  Bta3i\eiMem^  li7& 

MEKONG.  Mekhonq,  or  Maeono,  less  fivqufflitly 
Nah-Konq,  the  Da-Kio  of  the  Tibetans,  the  I^i^aang- 
Kiang  oc  Lankiang  of  the  Ghiuese,  and  the  Son-Kong 
of  the  Anameee^  sometimes  also  called  the  Cambodia 
or  Cambqja,  is  one  of  the  largest  and  most  remaikabfe 
rivers  of  aoothem  Aaa.  As  it  rises  in  Tibot,  nofaab^ 
about  84«N.  laL  and  94"  B.  long.,  and  rsMhes  die 
China  Sea  about  10°  N.  bt,  afteraaomewhatdsmoM 
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through  Yumuui,  Bnimah,  Siam,  Cambodia, 
and  Cochin-Ohina,  ita  totid  oourse  may  be  safely  stated 
tt  2000  miles.  In  spite,  however,  of  this  great  length, 
tiie  Mekong  must  be  regarded  as  little  more  than  a 
mountain  torrent  on  an  unusually  lance  scala  Itoertainly 
fi»ma  *  Teiy  eztensivd  delta  (see  Coohin-China,  toL 
TL  mk  86,  87).  tad  is  uvinue  fbv  steamboats  as  far 
up  as  Cratieh  (aboot  280  nules  fiom  the  river  mouth), 
bat  navigation  soon  becomes  diffionlt,  not  through  want 
of  water,  but  from  the  great  irregularity  of  the  bed. 
At  Stung-Sbreng  the  river  measures  about  2  leagues 
from  huk  to  bank,  and  its  ounent  is  strong  even  to 
violence;  it  "  twists  into  the  sharpest  eddi^  a^d  drives 
uainst  the  banks  Trith  fury-"  A  little  higher  up  are 
tCe  great  cataracts  of  Kong.  Beyond  theeo  the  channel 
a^n  becomes  navi^ble  as  fiir  as  Bassao,  when  it  is 
sbll  about  6500  feet  m  width ;  but  before  long  the  banks 
eloee  in  and  tho  river,  narrowed  to  about  900  feet,  poura 
^cmg  a  current  of  oztraordinaxy  deoth.  Above  Khe- 
vant  the  rapids  again  begin.  At  !nklay,  Houhot  d&- 
mibes  the  Mekong  as  larger  than  tho  Monam  at  Bang- 
kok, findng  its  way  between  the  lofly  mountuns  with 
a  ixnae  like  the  nwriDg  of  the  sea.  About  1^  miles 
&tdier  np,  at  Loai^-FnibaDgv  it  has  again  an  unob- 
sbnKted  cniuiBel  about  3000  feet  wide;  above  Sien-luMig 
the  river  winds  through  a  magnificent  plain ;  but  soon 
afterwards,  in  spite  of  its  volume  of  water,  it  becomes 
lees  navigable  than  before.  The  great  French  ezpedi- 
ti(Hi  of  1866-67  toiuhed  its  course  only  at  one  place 
higher  u^,  Sien-hon^ ;  but  other  travellers^ve  crossed 
it  at  vanous  points  m  Yunnan.  Mr.  Qrosvenor  found 
iL  near  Yung-feDg-chang,  at  a  height  of  4700  feet 
above  the  sea,  a  stream  of  from  60  to  80  yards  wide, 
flowing  smoothly  and  Mcadifar  in  the  floor  of  a  deep 
gtage  (SCO  Gdebome  Baker,  Trav.  and  Res.  in  West- 
ern China,"  Jiotf.  Geoff.  Soe.  Siippl.  Papert,  1882). 
It  is  then  cronod  by  an  iron  suspension  bridge,  of 
Chinese  workmanship,  consistiogof  twelve  chiuns  with 
links  about  1  foot  long  (sec  Gill,  Stoer  of  GoUUn  Sand, 
ypL  it  p.  330).  Higher  up,  n(»r  Tso-ku  mission-  stor 
tion,  lies  the  terrific  ^oGIo  to  which  Cooper  [Trav.  of  a 
Pioneer  of  Commerce,  1871)  gave  the  name  of  Hogg's 
QtHTgo.  The  head  waters  of  the  Mekong  havo  never 
beoi  traced  to  their  source ;  but  Hue  and  Gabct  saw 
the  confluence  of  the  two  main  branches  at  l^amdo 
iSSP  N.  lat.),  and  tho  abb6  Desgodins  has  followed  the 
stnam  from  that  point  down  to  Ye-tefao  in  27"  20^  N. 
lat.  (see  La  Mlmoa  du  Tfabet,  Paris,  1872,  and  the 
abb6*s  papers  in  Bull.  Soc  Giog..  1871;  1875,  1876, 
and  1877).  At  Yerkalo  he  observed  acunous  phenom- 
enon: a  number  of  wells  from  12  to  24  feet  deep  were 
sunk  down  amons  the  granite  pebbles  which  form  the 
bed  of  tho  river,  just  above  mean-water  mark ;  and  they 
all  vidded  water  with  a  greater  or  less  degree  of  saltness 
and  warmth.  They  are  covered  when  the  river  is  in 
full  flood.  The  river  basin  in  all  the  upper  section  is 
extremely  narrow,  being  separated  ^  long  Hn^  of  high 
mountains  from  the  valtey  of  tho  &dwin  on  the  west 
and  fimn  that  of  tho  Chin^hspldang  at  River  of  (Golden 
Sands  on  the  east  Not  till  Uie  comparatively  low 
country  of  Siam  is  reached  are  there  any  affiucnts  of 
oonsiderablo  size.  The  most  important  are  the  Se- 
mdn  and  tho  Udong  on  the  right,  and  the  Attopcu  or 
8e-Kong  on  the  left.  The  Se-mdn  or  Ubon  river  was 
explored  as  &r  as  Korat  by  the  I^gr^  ezpeditioo^and 
its  tributary  the  Se-ddm  has  been  followed  by  Dr.  Har- 
Dand  [BuU.  Soc  Gion.,  1877).  Bo^  streams  have  a 
rapid  and  interrupted  oouree.  like  the  Nile,  the 
Mwong  is  subject  to  a  great  annual  intmdation,  de- 
scribed as  early  as  the  16th  centuir  by  Gamoens,  who 
calls  tho  rivor  Mecom.  At  some  puces  the  diffemne 
betwiaen  flood-maik  and  odinuy  Mvel  ia  from  35  to  40 
ftet  (see  Coohin-Ghina).  The  first  Europeans  to 
make  true  aoquxuntance  with  the  river  couzse  were  the 
Dutchman  Wusthoff  and  his  feUow  ambassadors,  who 
in  1641  ascended  as  fiur  as  Wink^n,  i.  &,  Vienchang ; 
their  nanative  is  j^ven  by  Valentin,  and  might  have 
been  enough  to  suggest  that  the  Mekong  could  not 


form  a  trade  route  to  the  interior.  For  the  fVench 
exploration  which  finally,  srttled  the  qnostion,  see 
Gwiier's  Expidition,  et&,  1873,  and  the  notiee  of 
Gamier  in  vol  z.  p.  74. 

MELA,  PoupoNins.  a  Roman  writer  on  geography. 
His  little  work,  though  a  mere  compendium,  is  the 
onl:^  qntematao  treatise  on  the  sabject  pres^ved  to 
us  in  the  Latin  hngnage,  with  the  exception  of  that 
which  forms  part  of  the  enpyclopffidiowo^of  theeldw 
I^y,  and  from  this  circumstance  it  derives  a  value  to 
which  it  would  be  little  entitled  firom  its  intrinatommta. 
Nothing  is  known  of  the  author  except  his  name,  and 
that  he  was  bom,  as  he  himself  informs  us,  at  a  small 
town  called  inngentera  in  the  south  of  Sfwn.  But  the 
date  of  his  work  may  be  fixed  with  little  doubt  from'  an 
alluaon  in  the  preface  to  a  proposed  expedition  of  the 
nigning  emperor  to  Britain,  which  can  hardly  be  re- 
ferred to  any  other  event  than  the  visit  to  that  island 
of  the  emperor  Claudius  in  43  A.  D.  This  ooncluaion  is 
aooejpted  W  all  die  recent  editors;  the  view  of  some 
earlier  SBholars,  who  understood  this  pastnge  as  refer- 
ring to  the  expedition  of  Julius  Csesar,  is  clearly  dis- 
proved by  the  mendon  of  several  facts  which  wero  not 
anterior  to  the  reign  of  Augustus.  The  little  tveatise 
is  not  only  «  mere  abridgment,  occupying  less  thut 
oaa  hundred  pages  of  ordinary  print,  but  is  so  defident 
in  method  and  systematic  character  that  we  should  have 
supposed  it  to  be  little  more  than  a  mere  schoolbook, 
were  it  not  that  we  find  the  name  of  the  author  figuring 
in  a  prominwt  manner  anumg  the  authorities  dted  by 
Pliny  for  the  geognqthicBl  wHu  of  his  vast  compile 
tion. 

His  fiBDonl  views  of  the  geography  of  the  earth  do 
not  diner  materially  from  those  wuoh  were  onnoit 
among  Greek  writers  from  the  time  of  Eratosthenes  to 
that  of  Strabo,  and  are  well  known  to  ns  from  the  ^roat 
work  of  the  latter  author,  which  was,  however,  m  all 
probabili^  unknown  to  Mela,  as  it  certunly  was  to' 
Pliny.  But  in  one  of  his  views  he  stands  alone  among 
andcnt  writers  on  geography,  that  afler  describing  the 
division  of  the  eailh  into  five  zones,  of  which  two  only 
wcro  inhabitaUe,  he  states  as  an  undoubted  ftct  the 
existence  of  antichthona,  who  inhabited  the  southern 
temperate  zone,  but  were  inaccessible  and  consequently 
unknown  to  the  inhabitants  of  the  oorresponding  zone 
in  the  nordi,  on  account  of  the  ezeesave  he^  of  Iho 
intervming  tnrid  usub.  His  news  of  the  divinm  and 
boundarioi  of  the  three  oontinenta  of  Europe,  A^  and 
Africa  coincide  irith  those  of  Eratosthenes;  and,  in 
common  with  all  ancient  geographers  from  ue  time  of 
Alexander  to  that  of  Ptolemy,  he  regarded  the  Caspian 
Sea  as  an  inlet  from  the  Northern  Oceanj  correspond- 
ing to  tho  Perrian  Gulf  on  the  south.  His  ideas  con- 
cerning India  are  extremely  confused  and  imperfect, — 
altogether  inferior  to  those  possessed  by  Greek  writers 
long  before;  he  follows  Eratosthenes  in  snppocdng  that 
country  to  occupy  the  south-eastern  anne  of  Asia, 
whence  the  coast  trended  northwards  to  Si^jthia,  and 
then  swept  round  to  the  westward  to  the  openingof  ^ 
Caspian  SeL  As  usual  he  places  the  RhiMBan  Moun- 
tains and  the  Hyperboreans  near  the  Scythian  Ocean, 
which  ho  of  course  connects  irith  that  supposed  to  exist 
to  the  north  of  Europe. 

With  regard  to  the  west  of  Europe,  on  the  other 
hand,  his  knowledge  was  somewhat  in  advance  of  the 
Greek  geographers,  as  might  be  expected  from  the  ex- 
tension of  the  Roman  dominion  and  civilization  in  that 
quarter,  and  from  a  writer  who  was  himself  a  naUve  of 
Spain.  Aooordingl^  we  find  him  possesnng  a  more 
accurate  idea  than  either  Eratosthenes  or  Strabo  of  the 
western  ooast-line  of  Spun  and  Gaul,  and  its  deep  in- 
dentation hy  a  golf  (the  Bay  of  Bisoi^)  betwem  the 
pngeothigheadliuidsof  thetwoconntriea  Of  Britain, 
on  the  contrary,  he  has  little  to  tell  us,  b^ytmd  what 
we  find  in  Gauiar  or  Strabo,  though  he  spnears  to  have 
had  a  clearer  idea  of  the  position  of  the  luituh  Islands 
than  the  Greek  ^(eographer.  He  is  also  the  first  ancient 
writw  who  mentions  the  name  of  the  Orcades  or  Ork^ 
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neys,  which  he  correetly  describes  as  a  laive  group  of 
isiauds  to  the  north  of  Briuun.  Of  the  north  of 
Europe  his  knowledge  was  etiH  utterly  imperfect ;  but 
he  had  a  vwie  notion  of  the  existence  to  the  Dorth  of 
Germany  ofa  Iar|;e  bay,  which  he  calls  Godanus  Sinus, 
oontainiDg  many  ishuuu,  large  and  small,  among  wliich 
watf  one  nfuch  larger  than  the  rest,  which  he  <^Sb  Co* 
danovia, — evidently  the  same  name  that  reappears  in 
Pliny  under  the  form  Scandinavia,  which  has  been 
attached  by  modem  Vriters  to  the  great  northern  pen- 
insula of  Lutope. 

The  method  ibUowed  Mela  in  deecrilnng  the  three 
eontanents  is  peculiar  and  inconvenient  ,  Instead  of 
tnalii^  each  continent  separately,  and  dcscribinK  the 
CDOntnes  included  in  it,  he  begins  at  the  Strait  of  the 
Ooiomns  (the  Straits  of  Gibraltar],  which  vras  close  to 
hie  own  birthplace,  and  describes  the  countries  adjoin- 
ing the  south  ooast  of  the  Mediterranean  from  Maure- 
tania  to  Egypt,  and  al^rwards  those  around  the  east 
coast  of  the  same  sea  with  its  tributary  the  Euxine,  and 
then  back  along  the  north  of  the  Mediterranean  froni 
Scythia  to  Gaul  and  Spain.  He  then  begins  again  with 
^e  countries  bordering  the  western  and  northern  ocean 
£rom  Si)un  and  Gaul  round  to  Ind^  and  from  thence 
by  Perma  and  Arabia  to  the  Ethk^iian^  and  thence 
again  round  Afiica  to  the  struts  from  whioh  he  began. 
In  common  with  most  ancient  geographets,  he  con- 
sidered Africa  as  surrounded  by  tho  sea,  but  had  a  very 
inadequate  idea  of  its  extent  towards  the  south. 

The  flist  edition  of  Pomponius  Mela  wu  pablished  la 
1471,  aod  it  was  very  often  reprinted  in  the  15th  and  IGth 
OBDtoriee.  The  edition  of  Voes  in  1658,  with  a  valuable 
DOmmentaiT,  became  the  foundation  of  all  the  subecqueut 
editions,  or  which  those  by  Gxoaovina  (in  1685  and  1742] 
are  among  the  best-known  uid  most  nseAil.  The  edition 
by  Tnohneke,  In  Bvols.  &vo(1806), contains  an  overwhelm- 
ing mass  of  notes  and  conmientaries,  but  by  ttx  the  best 
text  Is  that  of.  the  recent  edition  by  O.  Parthey  (Berlin, 
ISffl),  who  has  In  many  instanesa  xestored  the  original 
leadii^  which  had  been  displaoed  hy  tho  coi^ectarea  of 
Toss  and  othan.  (x.  h.  b.) 

HELANCHTHON.  Fmup  (1497-1560),  was  bom 
at  Bretten,  a  town  of  the  lower  Palatinate,  on  February 
16, 1497.  His  father,Ge(nge  Scbwartzerd,  was  a  kins- 
man of  the  famous  Keucmin,  and  by  profoesion  an 
armorer  or  commissary  of  artilkryunder  the  Palatinate 
princes.  His  mother^  Barbara  Beuter,  was  a  thrifty 
housewife  and  affectionate  parent,  whose  pious  cha- 
racter is  evidenced  by  a  well-known  German  rhyme,  of 
whi(^  she  is  the  reputed  author,  beginnii^  Almoten 
geben  armet  nickL  His  mother's  &ther,  John  Renter, 
who  was  for  many  yeus  m^or  of  Bretten.  chargea 
lumaelf  with  the  education  of  Philip.  Tangbt  first  by 
John  Hiugaros,  then  by  George  Simler  at  the  aeadomy 
of  I^nrtiheim,  -where  be  livefTin  the  house  of  Beach- 
fin's  sister,  young  Schwartzerd  exhibited  remarkable 
precodty^  and  speedily  won  the  regard  of  Reuchlin,  who 
dubbed  him  Meianchthon  (the  Greek  form  of  Schwartz- 
erd), according  to  the  fashion  of  that  age.  He  lived 
two  years  at  Heidelbeig,  and  the  next  three  at  Reucti- 
lin's  university  of  Tiibmgen,  where  he  studied  law, 
medi<»ne,  and  theology,  taking  his  doctor's  degree  in 
1514.  He  began  soon  after  to  givo  publie  lectures  on 
rhetoric,  and  to  comment  on  Virgil  and  Terence,  and 
ere  long  it  became  known  among  European  scholars 
that  a  new  brilliant  star  of  learning  bad  risen  on  the 
hanxion,  Erasmus  prophesying  that  he  would  hinudf 
be  SDcedly  eclipsed.  In  1518,  on  Reocblin's  reoom- 
mcndation,  Meianchthon  was  appointed  by  the  elector 
of  Saxony  professor  of  Greek  in  the  university  of 
Wittenbog.  This  appointment  marked  an  epoch  in 
German  univenity  education ;  Wittenberg  became  the 
•chool  of  the  nation ;  the  scholastic  method:;  of  instruc- 
tion were  summarily  set  aside,  and  in  a  Dutcaune  on 
Rffnrmmg  tJie  Studien  of  Youth  Mclanchtbon  gave 
nroofj  not  onlj^  that  he  had  thoroughly  caueht  the 
Xlenaissance  spirit,  but  that  he  was  fitted  to  Decome 
one  of  its  foremost  leaders.  He  bej^n  to  lecture  on 
Homer  and  the  Epistle  to  Titus,  and  in  connection  with 


the  foraier  he-annoonced  that,  like  Solomon,  he  Bou|dit 
Tynan  brass  and  gems  for  the  adornment  of  Qw9 
t^ople.  Luther  hmuelf  received  a  fresh  impulse  to- 
wards the  study  of  Greek,  and  his  translation  of  Ute 
Scriptures,  begun  as  early  as  1517,  now  made  rapid 
progress,  Meianchthon  helping  to  collate  the  Ot«^ 
versions  and  revising  Luther's  translation.  Meianch- 
thon on  his  part  felt  the  spell  of  Luther's  laive  person- 
ality and  spiritual  depth,  and  he  seems  to  have  been 
prepared  on  his  first  arrival  at  Wittenberg  to  aooept 
the  new  theology,  which  indeed  as  f  et  existed  mainly 
in  sul^ctd  ive  form,  and  as  a  living  spnittul  foroe,  in  the 
person  of  Luther.  To  reduce  it  to  an  oljective  system, 
to  exhibit  it  dialecdcally,  the  calmer  mind  of  Meianch- 
thon, with  its  architectural  faculty  and  delicate  moral 
tact,  was  requisite.  Theologically  it  is  impossible  to 
separate  Meianchthon  from  Luther;  '*  the  miner's  son 
drew  forth  the  metal,  the  armorer's  son  fashioned  it." 
Ijutber,  in  whom  courage  and  energy  were  too  much 
akin  to  violence  and  zeeJons  decision  to  narrow  intola<- 
ance,  and  Meianchthon,  whose  calm  deliberation  was 
apt  to  degenerate  into  vacillation,  and  whose  conciliatory 
temperament  was  too  much  allied  to  timidity,  were 
each  the  fit  complement  of  Uie  other. 

MdancbthoD  was  first  drawn  into  tlie  arena  of  the 
Reformation  controversy  through  the  Lapse  discusKon, 
of  which  he  was  an  eager  spectator.  He  had  beea 
sharply  reproved  by  Br.  Eck  for  nving  ud  to  Carirtadt 
("Taoe  tu,  Philippe,  ac  tua  studia  oura  nec  me  per- 
turba ' ' ),  and  he  was  shortlv  afterwards  himself  attadced 
bv  tlie  blustering  In^olstaat  doctor.  Mdaochthon  re- 
plied in  a  brief  treatise — a  model  of  Christian  modern 
tion — setting  forth  Luther's  fir^  principle  of  the 
preme  authority  of  Scripture  in  opposition  to  the 
patristic  writings  on  which  £ck  so  boastfully  relied. 
His  marriage  in  1520  to  Catherine  Krapp  of  Witten- 
berg inovased  bis  own  happiness,  uid  gave  a  domestie 
centre  to  tho  RefonnaUon.  In  1521,  during  lather's 
confinement  in.  the  Wartburg,  Meianchthon  occupied 
tho  important  posttion  of  knder  of  the  BeformatioB 
cause  at  the  anivcraity.  Ho  defended  the  action  of  tho 
Augustinian  monks  vnion  they  substituted  for  the  od- 
ebration  of  the  mass  the  sacrament  of  tho  supper  par- 
taken  of  by  the  people  under  both  kinds;  but,  on  the 
advent  of  the  Anabaptist  enthunasta  of  Zwickau,  hm 
had  a  still  more  difficult  part  to  play.  MelanchtnoB 
was  irresolute.  In  their  attacks  upon  infant  baptism 
they  seemed  to  him  to  have  bit  upon  a  *'  weak  point ;" 
and  in  regard  to  tikeir  claim  to  personal  insjuration  lus 
position-was  summed  up  in  his  own  words,  "Lutber 
alone  can  decide ;  on  the  one  band  let  us  beware  of 
quenching  tho  Spirit  of  (}od,  and  on  the  other  of  bans 
led  astray  by  tho  spirit  of  Satan."  In  tho  same  yew 
he  published  his  Lod  Qmunntiut  Renm  T/uologi- 
canmi. 

After  the  first  diet  of  Spires  (1526),  wjicre  a  pre- 
carious  peace  was  patched  up  for  tho  Reformed  faith, 
Meianchthon  was  deputed  as  one  of  twooty-cight 
commissioners  to  visit  the  Reformed  states  aod  reg- 
ulate the  constitution  of  churches,  ho  having  just 
published  a  famous  treatise  called  the  LibtHvi  VU- 
ttatoriia,  a  director}'  for  the  use  of  the  commissioneia. 
At  the  Marburg  cfjnfercncc  ( )  520)  between  the  German 
and  Swiss  Kclonucis,  Luther  was  pitted  against  CBoo- 
lampadios  and  Meianchthon  against  Zwingli  in  the  die- 
ensnon  regarding  the  real  iwesenoe  in  the  saorameDk 
How  fikr  the  oan^d  oonctliirtofy  spirit  of  Melancbthota 
was  biassed  by  Luther's  intolerance  is  evident  from  the 
exaggerated  and  inaccurs^  accounts  of  the  oonferenoe 
written  by  the  former  to  the  elector  of  Saxony.  At  the 
diet  of  Au^buiv  (1530)  MeUnebtfaoo  was  the  leading 
representative  of  the  Reformation.  With  anxiety  ana 
tears  he  drew  up  for  that  diet  the  seventeen  articles  of 
the  evangelical  faith,  which  are  known  as  the  "Augsburg 
(Confession."  He  held  oonferenoee  with  Romish  divines 
appointed  to  adjust  differences,  and  aflerwards  wrote  an 
Apology  for  the  Angnhirg  Confaaum.  Afler  the  Augs- 
burg conference  further  attempts  were  made  to  settM 
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-the  Befimnfttaon  controrenfy  hy  a  eompromise,  and 
MdanchthoD,  from  his  ooDctliatory  spint  and  facility 
of  aooua,  appeared  to  the  RomanistB  the  fittest  of  the 
Refonuen  to  deal  with.  His  historical  insUnct  led  him 
ever  to  matt  to  the  ondDal  onity  of  the  chuich,  and 
to  repaid  suliBequent  Romish  errors  as  exorescences 
rather  than  proo&  of  an  encnUalty  aoU'Chnstian 
Bystem.  He  was  weary  of  the  rafnes  tJieologrmtm, 
and  fondly  dreamed  that  the  evangelical  leaven,  if 
simply  tolerated,  would  at  lengtJi  purify  the  church's 
fife  and  doetrina  In  1537,  when  the  Protestant 
divines  signed  the  Lutheran  Articlea  of  Smalkald, 
MeUnohtbon  appended  to  hia  signature  the  reserva- 
tion that  he  would  admit  of  a  pope  provided  he  allowed 
-tfaegoepel  and  did  not  claim  to  rule  by  divine  right. 

The  year  after  Luther's  death,  when  tho  iMvttle  of 
Miihlberg  (1547)  had  ^ven  a  seemingly  crushing  blow 
^  the  Protestant  cause,  an  attempt  was  made  to  weld 
together  t^e  iron  and  day  of  Uie  evangelical  and 
■the  papal  dootrineSi  which  resulted  in  the  compikr 
tion  ny  Pflng,  Sidomns,  and  Agricola  of  the  Augsburg 
"Biterim."  This  was  proposed  to  the  two  parties  in 
-Oeimany  as  a  proviaiooal  ground  of  agreement  till  the 
<lecision  of  the  council  of  Trent  Melanchthon,  on  be- 
ing referred  to,  declared  equivocally  that,  though  the 
Interim  was  inadmissible,  yet  so  far  as  matters  of  in- 
■diffbrenoe  (^fiopAom)  were  concerned  it  might  be 
received.  Henoe  arose  that  "adiaphoristic"  oontro- 
Teisy  in  connection  with  which  he  has  been  misrepre- 
sented as  holding  amon^  matters  of  indifference  such 
eardinal  doctrines  as  justification  by  &ith,  the  number 
of  the  sacraments,  as  well  as  the  dominion  of  the  pope, 
feastrd^s,  and  so  on.  The  ftot  is  that,  in  those  tenta- 
tive^ negotiations,  Helanehthon  sought,  not  really  to 
minimize  differences,  but  to  veil  them  under  an  in- 
tentional obscurity  of  exprcsuon.  Thus  he  allowed 
4he  necessity  of  good  works  to  salvation,  but  not  in 
4he'  Romish  sense,  proposed  to  allow  the  seven  sacn- 
ments,  but  only  as  rites  which  had  no  inherent  efficacy  to 
ealntion,  and  so  on.  He  atlerwarda  retracted  hts  com- 
pliance with  the  adiaphoia,  and  nevur  really  swerved 
finmi  the  views  set  forth  in  the  Lod  Qmrnuntu ;  hut 
he  regarded  the  surrender  of  more  perfect  for  Ices 
■perfect  forms  of  truth  or  of  expression  as  a  painful 
«Baiifioe  rendered  to  the  weakness  of  erring  bretliren. 
liother,  though  he  had  uttraed  oertun  expresnons  of 
•diantismclUHt  with  Mehnchthon,  and  had  more  keenly 
■deftnded  in  his  last  years  what  was  distinctively  his  own, 
jti  maintuned  hearty  and  unbroken  friendship  wilii 
nim;  bat  aStar  Luther's  death  certain  smaller  men 
«nae  in  name  of  Luther  who  formed  a  party  em- 
phasizing the  extremcst  points  of  the  doctrine  of  the 
latter,  ^ence  the  later  years  of  Melanchthon  were 
much  occupied  with  acrid  controversies  within  the 
■evangehoal  churoh;  an  account  of  these,  however, 
would  be  out  of  place  here.  His  last  years  were  spent 
in  flruidess  conferences  with  his  Romanist  adversaries, 
and  anud  various  controvenues  among  the  Reformec}, 
\mt  the  flanie  of  his  piety  burnt  iMrtghtly  till  the  close, 
fie  died  in  his  azty-third  year,  on  the  19th  April, 
•1560,  and  his  body  was  laid  beade  that  of  Martin 
Lather. 

Helanchtlion's  ever-ready  pen,  clear  tfaongbt,  and  elefcsnt 
«tyle  made  him  the  scribe  of  the  BefomutiOQ,  mottt  public 
docaments  on  that  glde  being  drawn  np  hy  him.  He  nevw 
attaiiLed  entire  Independence  of  Luther,  tbongh  he  grad- 
(ually  modified  Bome  of  his  positions  from  tboee  of  the  pure 
I.atheTi8m  with  which  be  set  out.  "Sis  devdopment  ia 
-chiefly  noteworthy  in  regard  to  these  two  leading  points — 
the  relation  of  the  nmgetitm  or  doctrine  of  fr^e  grace  (1) 
-to  free  will  and  moral  ability,  and  (3)  to  the  law  and 
jumiUntia  or  the  good  worlu  connected  with  repentance. 
kt  flrat  Lather'a  cardinal  doctrine  of  grace  appeared  to 
ICelancbtbon  inconsistent  with  any  view  of  free  will ;  and, 
following  Luther,  he  renoauced  Aristotle  and  philosophy 
in  general,  since  "philosophers  attribute  everything  to 
Imman  power,  while  the  sacred  writings  represent  all 
moral  power  as  lost  by  the  fall."  In  the  first  edition  of 
the  Loci  (1691 )  he  held,  to  the  length  of  fatalism,  the  Augos- 
tittlan  dootrine  of  Itreaistible  gnf»,  working  aooording  to 


Ood's  bnmntaUe  decrees,  and  denied  flm>dom  of  wiU  in 
matters  dvll  and  religions  alike.  In  the  Angsbarg  Confes* 
aion  (1530),  which  was  largely  due  to  him,  freedom  Is 
claimed  for  the  will  in  non-religloua  matters,  and  in  the 
Lod  of  1533  he  ealls  tiie  denial  of  freedom  Btoieiam,  and 
holds  that  in  juiSifleatloti  there  is  a  eertain  caoaality, 
though  not  worthiness,  in  the  recipient  snbordinate  to  the 
Divineoasoality.  In  1536,  combating Lanrantiiu Valla,  he 
did  not  deny  the  spiritual  Incapacity  of  the  wUl  per  »«,  but 
held  that  this  is  strengthened  by  the  word  of  Ood,  to  which  It 
can  cleave.  The  will  oo-meiates  with  the  word  and  the  Ho^ 
Spirit.  Finally,  in  1543,  he  a^rs  that  the  cause  of  the  diflisr- 
euce  of  final  destiny  among  men  lies  in  the  difi^erent  method 
of  treating  grace  which  is  poeeible  to  b^evers  as  to  others. 
Han  may  pi^  for  help  uid  r^ect  grace.  This  he  calls  free 
will,  aa  the  power  of  laying  hold  of  grace.  Helanchthon's 
doctrine  the  three  eoncarrent  causes  in  convenion,  vis, 
the  Holy  Spirit,  the  word,  and  the  human  will,  Snggested 
the  semi-Pelagian  position  called  Synergism,  whian  was 
held  1^  some  of  his  Immediate  followers. 

In  rentd  to  the  relation  of  grace  to  repentance  and  good ' 
works,  Lntlier  was  disposed  to  make  faith  itself  the  prin< 
oiple  of  aanctiflcation.  Melanchthon,  however,  for  whom 
ethicspossessed  a  special  Interest,  laid  more  stress  on  the 
law.  He  bemo  to  do  this  in  1527  in  the  Ub^iu  Ftrntotoriw, 
which  QTgod  pastors  to  instruct  their  people  in  the  neces- 
sity of  repentance,  and  to  bring  Uie  threatenings  of  the 
law  to  b^  upon  men  in  order  to  fkith.  This  bronght 
down  upon  him  the  opposition  of  the  Antinomian  Jmui 
Agricola.  In  the  Loei  at  1535  Alelanchthon  songht  to  pat 
the  fact  of  the  coexistence  of  j  ust  iflcation  and  good  works  In 
the  believer  on  a  secure  l«sis  by  declaring  the  latter  neoes- 
sai7  to  eternal  life,  though  the  believer's  destiny  thereto 
is  already  fully  guaranteed  in  his  Justification.  In  the 
Loci  of  1543  he  did  not  retain  the  doctrine  of  the  neoessltgr 
of  good  works  in  order  to  salvation,  and  to  this  he  addec^ 
In  the  Lelpslc  Interim,  "  that  this  in  no  way  countenances 
the  error  that  eternal  life  is  merited  by  the  worthine«  of 
our  own  works."  Melanchthon  was  led  gradually  to  lay 
more  and  more  Btrees  upon  the  law  and  moral  ideas ;  bat 
the  basis  of  the  relation  of  faith  and  good  works  was  never 
clearly  broi^fat  out  by  him,  and  he  at  length  fell  hack  on 
his  original  position  that  we  have  Justification  and  inherit- 
ance bliss  in  and  by  Oirist  alone,  and  that  good 
works  are  necessary  by  reason  of  immnt^le  Divine  com- 
mand. 

Uelanchtbon's  life  has  been  written  bj  Oameiatios.  See  also 
Matlhus,  Pk.  MebuuMtum,  lefn  LAm  taid  ISU :  Galls, 

CAaraUerMU  MeUoKhthont  alt  TheUooat,  Halle,  1840;  Bothe's 
OedaelUnUgrtde (uif  MettuicMium,  ISKT^mtacOritoiidU^  IMO: 
BchmldL  Mdanemoiu  LOten,  UU.  There  Is  a  blcMraj^T  in  Bh- 
llsb  br  F.  A.  Cox,  2d  «d.,  London,  1817.  The  worEi  of  Melauu- 
thon,  Inolodlng  Us  eornqpondenoe,  are  contained  In  the  vohi- 
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MELANESIA  This  term  comprises  that  long  bek 
of  island  groups  which,  bennning  m  the  Indiui  arahi- 
pelago  at  the  east  limus  m  the  region  than  occupied 
by  the  Malay  race,  and,  as  it  were,  a  prolongation  of 
that  great  island  r^on,  runs  south-east  for  a  distance 
of  some  3500  English  ntilee,  i.  e.,  from  New  Giunoa  at 
the  equator,  in  130°  E.  long.,  to  New  Caledcmia  just 
within  the  Tropic,  167**  £.  long.,  and  eastmuds  to  e^i, 
in  180°.  This  chain  of  groups  has  a  certain  geo- 
graphical as  well  as  ethni<»l  unity.  Its  curve  follows 
roughly  the  outline  of  the  Australian  coast,  and  huvo 
islands  occur,  with  a  number  of  small  ones,  along  the 
whole  length,  with  mountains  of  eonriderable  height, 
coinciding  pretty  closdy  with  a  line  of  volcanic  actum. 
Melanema  is  usually  held  to  b^n  with  New  Guinea, 
this  great  island  being  tlten  viewed  as  the  hcadquarten 
of  that  dark  Papuan  race  whkA,  widely  and  variously 
modified  in  all  the  other  groups,  occupies  the  whole 
rogion,  as  the  name  Melanesia  implies ;  but  the  race 
really  extends  farther  west,  for  the  large  islands  Fbres 
and  Timor,  with  several  onallw  onos,  are  also  essea- 
tially  Papaw. 

New  Guinea,  1490  miles  long,  and  containing  about 
303,000  square  miles,  ^e  largest  island  in  the  world 
after  Australia,  ia  ctothed  with  almost  impenetrable 
forests,  through  which  mountain  ranges  rise  to  a 
height  of  13,000  feet.  Parallel  to  its  bngcr  axis,  150 
milee  to  the  north,  are  the  Admiral^  Islands,  all  small, 
with  one  exception,  in  which  the  hius  rise  to  1600  feet, 
and  which  is  probably'  of  volcanic  origin,  as  the  nataves 
nae  apearheaaa  and  implements  of  onidiaa.  A 
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neoBii  element  se^ms  lo  be  present,  and  customs  pecn- 
Hw  to  both  ntces  have  been  observed.  Mr.  H.  N. 
Moseley,  of  the  "Challenger,"  found  them  shrewd 
but  honest  traders,  irith  much  artistio  skill  in  their 
ourings  and  designs.  They  have  numerals  up  to  10, 
with  an  idiom  for  8  and  9,  viz^  10  —  2  and  10  —  1,  which 
is  found  also  at  Yap  in  the  Carolines,  and  in  the  Mar- 
shall Inlands. 

Next  follow,  east,  the  two  large  islands  of  New 
Britain,  aboat  340  bv  23  English  miles,  with  active 
volcanoes  up  to  4000  feet,  and  New  Ireland,  about  240 
bv  22  miles.  Next  comes  the  Solomon  group,  600 
English  miles  in  length,  with  seven  large  islands  from 
135  to  90  miles  long,  all  running  north-west  and  south- 
east, with  volcanic  peaks  up  to  SOOO  feet  The  forms 
more  characteristio  of  the  New  Guinea  fauna  do  not 
extend  beyond  this  group.  Its  forest  vegetation 
ia  especially  luxuriant  Then  comes  Santa  Cruz, 
a  small  group  partly  volcanic,  but  with  nume- 
rous coral  reef  islands.  Then  the  Banks  and 
New  Hebrides  group,  over  500  English  miles  in 
length,  all  volcanic  except  the  Torres  reef  islands 
in  the  north.  Several  spots  in  this  group  are 
occupied  by  people  of  purely  Polynesian  race, 
immigrants  apparently  fropi  tne  eastward.  Two 
hundred  miles  south-west  from  the  New  Heb- 
rides lies  the  island  of  New  Caledonia,  about  240 
hy  25  JBkifstish  miles.  It  is  in  parts  ver:^  moun- 
tainous, nsing  to  5380  feet,  the  rocks  being  scd- 
imenta:^  and  plutonic,  but  tJiere  are  no  volca- 
noes. It  lies  half  way  between  Aitstrolia  and. 
I^i,  700  miles  from  each.  Being  outside  the 
equatorial  belt,  it  is  much  drier  and  more  bar- 
ren than  the  other  groups,  and  its  fauna  and 
flora  have  many  Australian  and  Polynesian  affin- 
itiea  The  small  Loyalty  chain  lies  70  miles  east 
of  New  Caledonia,  and  parallel  to  it  Fyi  is  de- 
tached fVom  the  other  Melanesian  groum,  and 
differs  ftom  them  in  various  particulars.  It  con- 
nsts  of  two  large  and  about  300  small  islands, 
total  area  being  about  7400  square  miles. 

Of  the  two  great  Pacific  races — the  brown 
Polynesian  and  tho  dark  Melanesian — the  for- 
mer, considering  the  vast  region  it  occupies,  ia 
mngularly  homogeneous  both  in  appearance  and 
language,  whereas  in  Melanesia  even  neighbor- 
ing trioee  differ  widely  from  each  other  in  both 
respects.  Still,  all  the  Molancuans  have  certain 
common  characteristics  which  distinguish  them 
sharply  from  the  other  race.  They  stand  at  a 
lower  level  of  civilization,  as  is  well  seen  at 
certain  spots  in  Melanesia  where  isolated  Poly- 
nesian settlements  exist,  due  probably  to  involun- 
tary migration,  and  where  the  two  races,  thouje:h 
they  have  some  peculiar  customs  in  common,  live 
in  bitter  mutual  hostility.  The  Mclancaians  are 
mostly  "negroid"  in  appearance,  nearly  black, 
with  crisp  curly  hair  elaborately  dres-scd ;  the 
women  hold  a  much  lower  position  than  among  the 
Polynesians;  their  institutions,  social,  politicat,  and 
religious,  are  simpler,  their  manneis  ruder  and  oilen 
indecent ;  they  have  few  or  no  traditions ;  cannibalism, 
in  different  degrees,  is  almost  imiversal;  but  their 
artistic  skill  and  taste,  as  with  some  of  the  lower  Afri- 
oan  ncj^roes,  are  remarkable,  and  they  are  amenable  to 
discipline  and  fair  treatment  Their  languages,  amid 
considerable  differences,  which,  as  between  the  Mela- 
Donan  proper  and  ihc  Papuan,  are  very  wide,  have 
features  which  mark  them  off  clearly  from  the  Poly- 
nesiui,  notwithstanding  certain  fundamental  relations 
with  the  latter. 

The  various  Melaneman  groups  will  be  found  de- 
■eribed  in  detail  under  separate  headings. 

MELBOURNE,  the  capital  of  the  colony  of  Vic- 
toria, and  the  most  populous  city  in  Australia,  is  situ- 
ated at  the  head  of  the  large  bay  of  Port  Phillip,  on 
ita  northern  bend  known  as  Hobson's  Bay,  about  500 
nilee  S.  W.  of  Sydney  by  land  and  77U  by  sea,  the 


position  of  tho  observatory  being  37"  49^  53'^  S.  kfe. 
and  144**  58'  42'^  E.  long.  Along  the  shoies  of  the 
bay  the  suburbs  extend  for  a  distance  of  over  10  mika. 
but  the  part  disttnetively  known  as  the  ' '  city ' '  oocupietf 
a  site  about  3  miles  inland  on  the  north  bank  of  tli» 
Yarra  river. 

The  appearance  of  Melboiime  from  the  sea  is  t?  no 
means  picturesque.  The*  dipping  suburbs  of  Sand- 
ridge  and  Williamstown  occupy  the  alluvial  land  at  the- 
mouth  of  the  Yarra,  and,  as  the  district  is  low  and  flat^ 
and  covered  with  factories,  the  prospect  is  not  invitin^^ 
But  the  city  itself  has  a  very  different  aspect ;  its  sit- 
uation is  relieved  by  numerous  gentle.hills,  which  show- 
off  to  great  advantage  its  fine  public  building;  it» 
streets  are  wide  and  well  kept;  and  the  nnivcrsat 
appearance  of  prosperity,  activity,  and  comfort  under 


Port  Phillip  and  Environs  of  Helbonmflu 

its  usually  clear  blue  sky  impressefl  the  visitOT  &vor- 
ably. 

That  part  specially  known  as  the  "  dtv  "  had  a  pop- 
ulation m  1881  of  65,800.  It  occupies  the  two  hilb  of 
East  Melbourne  and  West  Melbounie ;  the  valley  that 
separates  them,  once  occupied  hy  a  densdy  wooded 
litue  stream,  is  now  partlv  filled  in,  and  forms  the  btisy 
^oronghfiue  of  EUEabetb  Street ;  parallel  to  Qiia  mn> 
Swanston  Street,  and  at  i^ht  angles  to  theee,  and 
parallel  to  the  river,  are  Bonrke  Street,  Collins  Street, 
and  Flinders  Street,— the  first  bong  the  bunest  uk 
Melbourne,  the  second  containing  the  most  fashionablfr 
shops,  and  the  third,  which  &cee  the  river,  bang  ^vea 
over  to  maritime  pursuits.  These  atreetc  are  the  eighth, 
of  a  mile  apart;  between  them  are  narrower  street* 
occupied  by  warehouses  and  businees  premises. 

Round  the  ' '  dty  "  lies  a  oirde  of  populous  auburbi. 
North-east  is  fitxroy  with  23,000  inhabitants ;  fitfther 
east,  Uollingwood,  24,000 ;  east  of  Melbourne,  Rufli- 
mond,  23,400;  south-eaat,  Prahran,  21,000;  floothr 


Digitized  by 


Google 


MELBOUHNE. 


84& 


Smenld  HiU,  25,300;  Bouth-west,  Saodri%e,  8700; 
noith-wcflt,  Hotham,  17,800.  These  all  lie  vithio 
tiiree  mites  of  the  general  poet-office  in  Eliubeth 
Street,  but  outside  of  them,  and  within  a  radius  of  five 
mdles,  there  ie  a  circle  of  loss  populous  Buburbs :  to  Uie 
north,  Brunswick,  6200 ;  east,  Kew,  4200,  and  Haw- 
thorn, 6000;  south-east,  St  Kilda,  11,600,  andBrigbton, 
4700 ;  Bouth-west,  Williamstown,  9000,  and  Footscniy, 
6000;  north-west,  Essendon  and  Flemitigton,  5000. 
Numerous  smaller  saburba  fill  up  the  spaces  between 
these, — the  priucipal  being  Nortncote.  Preston.  Cam- 
berwcll,  Toorok,  Caulfietd,  Elstemwick,  and  Cobui:g, 
with  a  united  population  of  19,000. 

Fifteen  of  these  suburbs  rank  as  independent  muni- 
dpalitics,  and  many  of  them  have  streets  which  for 
importanco  rival  the  main  streets  of  t^e  city. 


The  following  table  shows  the  growth  of  the  popular 
tion  mnce  1851 : — 


un. 

■ml*. 

Full, 

TMd. 

un. 

un. 

uu. 

Uelbonrne^... 
Tot*L  ™. 

11B,78& 

21T,MS 

U.998 
161,787 

148^1 

184^ 

282,907 

206,780 

1S1,3M 

2^000 

The  land  on  which  the  city  now  stands  was  sold  in- 
allotments  of  half  an  acre,  the  prices  realized  being  in 
June,  1837,  about  £34  each,  in  November,  1837,  abimt 
£42,  and  in  September,  1838,  about  £120  each.  These 
allotments  are  now  (1882)  sold  at  prices  ranging  from 


Plan  of  Melbourne. 


L  Hoiuoof  FarllEmenL 

3.  Trewniy. 

8.  Government  0111  cee. 

4.  8t  Patrick's  CftthedraL 
8.  St.  Patrick's  CoUege. 
6.  Scotch  Church. 


7.  Scotch  College. 

8.  Opera  IIouM. 

9.  Academy  of  Blnaic 

10.  Theatre  Rfyal. 

11.  Princes  Theatre. 

12.  Foet-OfOce. 


IS.  Town  HalL 

14.  RoBDital. 

15.  Public  Lihnrj,  etc 

16.  Jail. 

17.  Univenltr. 
1&  UlnL 


19.  law  Coorta, 
30.  Custom  HooM. 
21.  Anglican  CathednL 
32.  Govemor's  Hoow. 
28.  Obaerrator;. 


£20,000  to  £40,000.  But,  though  land  has  thus  in- 
erwed  in  value,  Melbourne  is  by  no  means  a  crowded 
mty ;  the  streets  are  all  99  feet  wide,  and  the  parks, 
iquu^  and  gardens  are  so  numerous  that  with  only 
one-thirteenth  of  the  population  of  London  it  occupies 
Tery  nearly  half  as  ^reat  an  area. 

The  public  huildmga  are  generally  dtnated  on  poa- 
laons  from  which  they  are  seen  to  advantage.  The 
I^rliament  Houses  form  a  great  pile  of  brickwork  with 
foQi  fronts  in  freestone^  of  which  the  mun  front  is  not 
yet  completed;  the  interior  decorations  are  highly 
ehtborate.  The  Treasury  is  a  well-proportioned  build- 
ing  in  freestone;  behind  it  stanaa  a  vast  building 
known  as  the  Government  offices.  On  the  hill  of  West 
Melboamo  there  is  a  large  structure,  newly  erected,  for 
the  law  eourta ;  it  has  four  very  handsome  fronts,  each 


about  300  feet  in  length,  and  the  whole  is  surmounted; 
bv  a  lofty  cnpohL,  in  the  manner  of  tho  Capitol  at 
Washington.  The  puhlio  library  in  Swanstou  Street 
forms  one  of  four  m>nts  of  a  bmlding  which  was  pro- 

i'ected  on  a  grand  scale,  but  has  never  been  completed, 
luch  of  the  interior  has  been  erected,  but  of  the- 
fronts  only  the  main  one  is  yet  in  existence,  its  cost 
having  been  £111,000.  The  lower  story  is  devoted  to- 
sculpture ;  on  one  mde  there  are  casts  of  all  tho  most 
famous  Btataes :  on  the  other  there  is  a  small  ooUcctioit 
of  ori^al  works  by  modem  sculptors, 'together  with  a. 
gallery  containing  8000  engravings  and  photographs ; 
to  the  rear  is  the  picture  galleiy,  a  very  famndsome  hall,, 
with  oil  paintings,  chosen  from  the  works  of  liring 
artists.  Another  of  the  interior  portions  of  the  lnr'-t- 
ing  is  vccupicd  by  the  teohnologitnl  museum,  in  whichi 
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«re  arranged  about  30,000  specimens  illustrative  of  the 
industrial  arts.  The  upper  story  of  the  front  is  de- 
voted to  the  library,  whicn  occupies  a  chamber  240  feet 
iaagj  22  recesses  contain  each  its  own  special  branch 
of  literature,  the  total  number  of  volumes  being 
112,000.  The  book  shelves  riw  to  a  height  of  20  feet, 
i>ut  they  are  divided  by  a  narrow  gallery  which  runs 
«11  round  the  room,  and  gives  access  to  the  upper  tiers. 
'The  library  ia  open  to  the  pubhc ;  and  every  visitor 
ranges  at  will,  being  bound  by  the  two  conditions  only 
that,  he  is  to  replace  each  book  where  he  found  it,  anCL 
that  he  18  to  preaerre  etnet  sileaoe.  During  1881  ther^ 
were  261,886  Tudta  made  to  the  room. 

The  Melbourne  University  is  a  picturesque  but  hy 
no  means  imposing  mass  of  buildmgs,  buned  among 
the  trees  of  extensive  and  well-kept  grounfta  about  a 
mile  firom  the  heart  of  the  city.  In  front  of  it  stands 
the  "  Wilson  Hall,"  erected  at  a  cost  of  £40,000.  Be- 
hind is  the  National  Museum,  containing  collections  of 
-specimens  of  natural  history.  The  museum,  like  all 
public  places  in  Melbourne,  is  freely  open  to  the  people. 
About  98,000  visitors  entered  it  in  1881.  The  university 
iias  a  staff  of  lOprofcssors  and  12  lecturers,  with  about 
400  sttulcata.  There  are  four  courses  open  to  students : 
arts,  law,  medifflBe,  and  dvil  ennneering.  Affiliated  to 
the  Mdooume  Univeraily  are  uie  two  denomtDationid 
■colleges.  Trinity  and  Onnond,  in  which  about  80  stu- 
•dents  reade,  and  where  pxoviaioa  is  made  for  iostruetion 
in  theology. 

The  Euiibition  building  consists  of  a  nave  500  feet 
■long  and  l&O  feet  broad,  surmounted  by  a  dome,  with 
4wo  annexes  each  460  feet  long.  These  are  built  in 
'brick  with  cement  facings.  The  mint  ia  a  very  hand- 
«ome  quadrangle,  erected  in  1872.  In  the  year  1881 
4here  were  three  miUions  of  sovereigns  qoined  in  it, 
making  a  total  of  sixteen  miUions  smce  its  erection. 
The  govenunr's  residence  is  a  large  building  on  a  hill 
^neAxSdag  tha  Yarra.  The  geami  post-once  forma 
only  half  of  a  ma^ifiorat  pile  of  bnil^nga  which  will, 
when  completed,  mdude  the  central  tdiegraph  office. 

The  town-hall,  at  the  comer  of  Swanaton  Stieet  and 
OdUna  Street,  ooqtaina,  beeidea  the  usual  apartments 
finr  mumtflpal  offices,  a  hall  seated  for  nearly  3000  per- 
«on8,  and  fitted  with  a  colossal  organ,  on  which  the  city 
■or^aniBt  performs  two  afternoons  a  week,  the  public 
twing  admitted  at  a  nominal  chan;e.  Hotham,  Kich- 
fnond,  Emerald  Hill,  Prahran,  and  fltsroy  have  their 
•own  town-haUs,  all  costly  and  somewhat  pretentioua 
4»nildings. 

The  markets,  erected  at  a  ooet  of  ;e80,000,  stand  in 
Bourice  Street  Theyarehuidanneineztenulapjieaiv 
41106,  and  ingeiuously  oontnrad  text  caavead&tae  within. 
The  observatoiy  is  a  bumUe-looldng  building  on  the 
fit  Kilda  Road;  it  omtains  an  ec[uatoiial  telescope, 
which  had  for  some  years  the  cUstinotion  of  being  the 
lianmst  in  the  world. 

There  are  two  railway  stations,  one  being  the  ter- 
minus of  all  tbe  oounUy  lines,  and  tfae  other  devoted 
to  suburban  traffia  31ie  anburba  of  Williamatown, 
Saudridge,  Footscray,  St  Kilda,  Emerald  Brigh- 
ton, Elatemmck,  HawUiom,  Bichmond,  and  £!sBendon 
are  connected  by  rail  with  the  dty. 

The  Melbourne  Htspital  is  in  the  form  of  an  exten- 
sive series  of  brick  buildinn,  ^nated  close  to  the 
public  libranr.  There  are  beds  for  about  300  patUnts. 
The  Alfred  Hospital  on  the  St  Kilda  Road,  was  built 
in  commemoration  of  the  visit  of  Prince  Alfred ;  it  has 
beds  for  neariy  100  patients.  Hie  lying-in  hospital 
«an  accommodate  62  persons.  The  blind  asylum  has 
over  100  inmates;  and  tliero  are  a  deaf  aad  dumb 
aaylum^  an  immigraiUa'  home,  and  other  charitable 
inatitutions. 

Melbourne  oontuns  many  churches,  but  few  of  them  I 
will  compare  with  the  public  buildings  in  apiM^anuioe. 
The  Roman  Catholic  cathedral  of  St  Patrick,  wSca 
oom|]leted^will,  however,  be  a  conspicuous  ornament  to 
•the  city.  The  Anglican  cathedral,  now  (1882)  in  the 
oourse  of  Riection,  id  to  cost  about  £100,000.  The 


most  striking  ecclesiastical  building  is  the  Sootcb  chuRli 
in  Collins  Street,  which  divides  with  Ormond  Ccdiegtt 
and  the  Wilson  Hall  the  honor  of  being  the  finest 
specimen  of  architecture  in  the  city. 

There  are  in  Melbourne,  among  its  numerous  state 
schools,  about  thirty  whose  size  and  proportions  entitle 
them  to  rank  with  the  architectural  omamenta  of  the 
city.  They  have  each  accommodation  for  from  6O0  to 
2000  acholara.  Abundant  provision  has  been  made  fw 
secondaiy  instruction  by  the  denominations  and  by  pri- 
vate entcrDriae.  The  Scotch  College  and  the  Presby- 
terian Ladies'  OoUeKe,  the  Weslgv  College  and  tJoa 
Westeyan  Ladies'  CaUe^  the  Churdi  of  Englanl 
Grammar  School,  St  Patrick's  CoUe^  and  St  FVanois 
Xavier's  College,  are  all  connected  wiih  the  diurches : 
and  there  are  Ijesidcs  between  twenty  and  thirty  good 
private  grammar  schools. 

Melbourne  contains  the  offices  of  numerous  banks, 
savings  banks,  and  building  sodetiea. 

The  parka  and  public  gardens  of  Melbourne  are  ex- 
tensive and  handsome.  Within  the  city  proper  there 
are  four  gardens,  which  have  been  decorated  with  a 
lavish  expenditure.  The  Fitzroy  Gardens  are  one 
dense  net-work  of  avenues  of  oak,  elm,  and  plane, 
vrith  a  "fcm-trce  gul^"  in  the  middle.  Caste  of 
famous  statues  abound  \  and  ponda,  fountains,  rustic 
houses,  and  small  buildings  aner  the  design  of  Greek 
temples  give  a  variety  to  the  scene.  The  IVeanuy, 
Fla^taff,  and  Cariton  Gardens  are  of  the  same  class, 
but  less  costly  in  their  decorations.  Around  the  central 
city  there  he  five  great  parka.  The  Royal  Paric,  of 
about  600  acres,  ia  hghtly  timbered  with  the  original 
gum  trees;  some  portions  of  open  land  arff-used  for 
recreation.  About  30  acres  in  the  centre  are  beauti- 
fully laid  out  to  accommodate  a  very  superior  zoological 
collection.  The  Yarra  Paric,  of  about  300  acres,  con- 
tains the  leading  cricks  grounds ;  of  these  the  Md- 
bonme"  is  the  chief,  distingaished  hy  Ua  vety  lar^ 
stand  and  the  ezoellenoe  of  its  pitch.  Hm  Botamo 
Gardens  occupy  about  200  acres  of  land^  aloinng  down 
to  the  banks  of  the  river,  and  laid  out  with  great  taste 
and  skill  Albert  Park,  about  AGO  ame  in  extent  b 
not  BO  elaborately  laid  out,  bnt  oontains  a  small  lake, 
which  is  much  used  for  boating  purposes,  ss  the  bajr  m 
stom^  and  exposed.  Studley  Fane,  a  fiivorite  pUoo 
for  m<3uc8,  is  a  romantio  oomer  on  a  bend  of  the  up- 
per Tarra,  of  about  200  aerea  extent,  left  entbdy  u 
a  state  of  nature. 

Besides  these  parka  each  suburb  has  its  own  "gar- 
dena"  of  moderate  extent   At  Flemington  a  large  re- 
serre  is  devoted  to  radng  purposes  when  in  Novonbv . 
the  race  for  the  Hdbouzne  Cup  is  held,  the  great  racing 
carnival  ofAnatnlia,  attended    about  lOOgOOOpersons. 

The  ahipiHiw  of  Melboimie  is  very  conaderaUe.  In 
1880  about  1500  vessels  entered  and  cleared  again,  their 
tonnage  being  960,000.  Neariy  all  the  intntmonial  and 
a  smaU  proportion  of  the  formgn  vessels  ascend  the 
Yarra  and  unload  in  the  heart  of  the  city.  The  river  wis 
originally  navigable  for  vessels  of  only  9  feet  draught ; 
but  of  late  years  the  channel  has  been  deepened  so  much 
that  vessels  drawing  16  feet  can  ascend  irith  aafeQr. 
Great  works  are  now  in  operation  bv  which  the  course 
is  to  be  strughtened  and  further  deepened:  and  the 
quays  whidi  fine  the  nver  banks  will  be  made  aeoaeai> 
ble  to  the  large  vessels  which  now  have  to  lie  in  the  bap 
off  Uie  Sandndge  and  Williamstown  pters. 

Shipbuilding  is  a  eompantivelf  unimportant  indn^ 
try,  but  a  great  deal  of  repuring  is  done :  the  graviag 
dock  at  Williamstown  is  ame  tohoU  the  largest  vessw 
which  enter  the  port 

The  total  values  of  the  imports  of  Melbourne  for 
1S79  and  1880  were  nepectivdy  £15,0.'i&,000  anA 
£14,557,000,  and  of  the  exports  £12,4^,300  and 
£15,954,000. 

In  1881  Melbourne  contained  2469  factories  employ- 
ing 3S,14I  hands,  and  oonverting  £8,012,745  worth  of 
raw  mnterinl  into  £13,384,836  worth  of  finished  arti- 
cles.  The  leading  pnduou  are  leather.  Hour,  doUiinc* 
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ftniituie,  bsots,  curtaxes,  preserved  meats,  alcs^  soap, 
^•ndlee,  dgaia,  iioiiwoiK,  jevelry,  jams,  confectioneiy, 
fcisouita,  «ud  wooUeDs. 

The  city  is  abundantly  supplied  with  newsMperavin- 
•dading  three  momtiu:  and  three  evening  dauios.  Two 
'  teriews  are  publisheo.  ' 

The  oKnuto  of  ^olbonne  ia  ezoeptioiial]^  fine,  the 
wly  dnwbac^  '^"C  oooauonal  hot  winds  wbioh 
Uow  fiom  iho  north Tortwo  or  three  davs  at  a  time,  and 
wuse  the  temperature  to  an  unoomfortable  extent  But 
ihe  proportion  of  daye  when  the  sky  is  dear  and  the  air 
■dxy  and  mild  ia  laige.  The  mean  annual  temperature 
w  57^,  which  would  make  the  clinuUe  of  Melbourne 
•analogous  to  that  of  Madrid,  Marseilles,  or  Verona,  but 
irithont  the  extremes  experienoed  in  those  places. 
Snow  falls  evoiy  year  in  Italy,  while  it  is  unknown  in 
Melbourne  [  and  the  highest  temperature  reached  there 
«n  summer  is  below  that  of  the  cities  mentioned. 

As  a  field  for  emigration  from  European  countries, 
Helboume  offiera  many  adTantages  to  the  indoBtrious 
mechanic  or  laborer.  y 

The  cost  of  living  is  about  the  same  as  in  London. 
Bents  are  higher,  and  furniture  and  utensila  dearor; 
"but  butcher  meat,  bread,  and  clothes  are  cheaper. 

Tliere  is  no  city  whore  more  has  been  done  for  the 
vorkkg-classee  or  where  they  have  made  so  good  a  use 
«f  their  advantages.  Many  of  their  efforts  at  govem- 
nent  (for  they  have  all  ths  power  in  their  hands),have 
txwn  ill-advisedj  but  individually  they  have  exhibited  a 
prudence  of  which  the  oommumty  reaps  the  fruita.'  It 
IS  one  of  the  peculiar  features  of  Melboume  that  about 
4hree  oat  of  eveiy  four  meohanics  who  have  reached 
■liddle  li&  own  the  neat  oottages  they  oocupy. 

HUUry. — The  ci^  of  Helboume  la  without  ezceptioa 
tha  most  striking  ingtutce  of  the  aptitude  of  the  Anglo- 
flaxoa  raoe  for  coloaiutioa,  Itms  not  till  the  opeQlng 
man  at  die  present  flentarT-  that  the  flnt  Earopeao  sailed 
throaj^  the  nairow  estiaaoe  to  Port  Phillip,  aud  it  wu 
«nl]r  m  1836  that  the  wfaito  man  made  his  habitation  there. 
In  that  year  John  Fawkner  sailed  up  the  Tana  In  his  lit- 
tie  vassd  the  "Enterprise."  laden  with  materials  for  a 
Mttlunent :  he  was  stopped  b7  a  slight  waterfall  In  a  val- 
ley where  denie  groves  of  wattle  trees  all  In  bloran  loaded 
<lie  air  with  perftame,  and  where  flocks  of  white  cockatoos 
«vhirted  aloft  when  the  first  stroke  of  the  axe  reeoandod 
<n  the  forest.  Thia  wot  Is  now  the  eentv*  of  a  great  city 
10  Biles  in  leDcfeh,  6  u  bicadth,  eovering  an  area  of  46,000 
•ere%  and  peeked  by  88S.O0O  pencma.  So  rapid  and  solid 
A  growth,  at  a  distance  mm  the  mother  country  of  the 
wnole  extent  of  the  earth,  Is  an  example  of  oolenuing  en* 
tMWlse  altogether  withoot  parallel. 

The  settlement  was  at  flnt  ealled  by  the  native  name 
^Dootigala,"  bat  a  desire  tor  distingntohed  patronage 
wiaed  tho  portion  on  the  seashore,  which  was  then  ee- 
taemed  the  more  important,  to  be  called  "  Williamstown," 
after  King  William  IV.,  while  the  little  collection  of  but« 
aonw  8  or  4  miles  inland  wan  iisiopd  "  Melbourne,"  in 
honor  of  flie  prime  minister  l^nl  Molb<iurue. 

for  two  years  a  constant  strcuiu  of  squatters  with  thuir 
flheep  flowed  In  from  TaBmaoia:  then  numerous  "ovcr- 
landen "  drove  their  flocks  from  tho  Sydney  side  across 
the  Uaxmr  and  settled  near  Port  Phillip.  Captain  Lons- 
^le  was  sent  by  the  Sydney  Goveniment  to  act  as  police 
maglstmte,  but  in  1838  Ur.  Latrobe  was  placed  in  ohargo 
wi&  the  title  of  super intendent.  As  the  squatten  pros- 
|terod  Helbonme  increased  in  size,  so  that  In  1841  it  con- 
tained 11,000  inhabitants.  A  period  of  depression  occurred 
In  1643,  followed  by  several  3'ean  of  the  greatest  prosper- 
ity, till,  in  1851,  gold  was  discovered  in  New  South  Wales. 
The  district  of  Port  Phillip  became  infected  by  the  ez- 
-dtement;  many  parties  scoured  that  part  of  the  country 
io  aearoh  of  the  preeions  metal,  and  six  weeks  after  the  first 
discovery  of  It  there  the  great  riches  of  Ballarat  were  made 
Icnown.  Within  a  year  from  that  time  a  hundred  thou- 
sand men  bad  landed  in  the  colony  in  order  to  proceed  to 
&he  diggings;  for  sevend  years  after  the  same  number 
landed  every  twelve  months;  and  Melbonme  Increased  in 
popnlation  nom  30,000  to  100,000  In  the  conrae  of  two  or 
three  years. 

During  the  year  of  tho  gold  discoveries  the  Port  Phillip 
district  was  separated  from  Now  South  Wales,  and  formed 
into  a  sepamte  colony  with  the  name  Victoria.  In  1855 
the  British  Qovemment  granted  tn  iia  complete  autonomy ; 
Melbottne  became  the  capital  of  the  new  colony,  (a.  bu.) 


MELBOITRNE.  WiLUAH  SjAxb,  sbcohd  VisconifT 
(1779-1 84S ) ,  seoond  son  of  the  first  Visoount  Melboume, 
was  bora  15th  March,  1779.  After  completing  his 
course*  at  Trinity  College,  Cambridge,  ho  studied  law 
at  the  University  of  Glasgow,  entered  Lincoln's  Inn  in 
1797^  and  was  called  to  the  bar  m  18U4.  In  1805  he 
mamod  Lady  Caroline  Ponaonby,  daughter  of  the  eaii 
of  Bessboroagh,  who  after  her  separation  from  him 
aoquired  some  fame  as  a  novelist,  and  was  also  a  friend 
of  Lord  Byron.  On  entering  parliament  the  same  year 
Lamb  joined  the  opposition  under  Fox,  of  whom  he  was 
an  ardent  admirer;  but  his  Liberal  tendencies  were 
never  of  a  ver^  decided  character,  and  he  not  un&e- 
quently  gave  his  support  to  Lord  Liverpool  during  that 
statesman's  long  tenure  of  office.  During  the  short 
ministry  of  Canning  in  1827  he  was  chief  secretaiy  for 
Irdand,  but  he  afterwards  for  a  time  adhered  to  the 
small  remaant  of  the  party  who  supported  the  duke  of 
Wellington.  The  influence  of  Melbourne  as  a  politidan 
dates  from^hia  elev^on  to  the  peerage  in  IS'JB.  Dis' 
agreeing  with  the  duke  of  Wellington  on  tho  question 
01  parliamentanr  reform,  he  in  IdGO  entered  the  mini»- 
try  of  Grey  as  home  seCTetair.  For  the  discharge  of 
the  difficult  and  multifarious  dutiea  of  thisLofficc  at  such 
a  critical  time  he  wa3  decidedly  deficiont  both  in  insight 
and  in  enerCT,  but  his  political  success  was  totallj;  inde- 
pendent of  his  official  capacity ;  and,  when  the  ministry 
of  Grey  was  wrecked  on  the  Irish  question,  Melbourao 
was  ohweu  to  aucoeed  him.  Almost  immediately  he 
had  to  give  place  to  a  Conservative  ministiy  under  Peel, 
but,  the  verdict  of  the  countrj'  being  in  his  favor,  he 
Cpsomed  office  in  1835.  The  period  of  his  ministry  was 
whoUjr  uDerentful,  and  for  »  conndcraUe  time  bofbro 
he  reigned  in  1841  hp  had  lost  the  confidence  of  tbe 
ooontrv.  From  the  time  of  his  retirement  from  office 
he  tow  little  interest  in  poUtica.  He  died  at  Mdbmmia 
House,  Dohjahint  24tb  Noranber,  1848. 

Lord  Helbonme  was  without  even  the  elementuy  qual- 
ification of  diligent  attention  to  details,  which  iu  the  ab- 
seuco  of  higher  endovnnonta  sometimes  ooofers  on  a  states- 
man the  greater  part  of  his  snoeeas.  Nor  can  it  be  said 
that  In  pnoliche  aver  displ^sd  any  those  speeions  and 
brlUiant  talents  which  are  <»tan  finnd  an  aoe^itable  snb* 
stitute  for  more  solid  aoqairements.  Though  he  posaeesed  a 
fine  and  flexible  v<^ce,  his  manner  as  a  qteaker  was  ineffec- 
tive, and  his  speeches  were  generally  lU-airanged  and 
destitate  ot  oratorioal  point,  notwithstanding  Us  occasional 
tadnlgenoe  In  inelegant  flights  of  rhetorle.  Indeed  bis 
political  advanoement  was  wholly  due  to  his  personal  pop- 
nlarityr  He  had  a  thorou^  knowledge  of  the  private  and 
indirect  motives  which  inflnenoe  politicians,  and  bis 
genial  attractive  manner,  easy  temper,  and  vivacious,  if 
ooeasionally  coarse,  wit  helped  to  ecmfer  on  him  a  sodal 
distinction  which  for  a  time  led  many  to  take  for  granted 
bis  eminence  as  a  statesman.  The  most  notable  and  esti- 
mable feature  of  his  political  eonduct  is  nls  relation  to 
Queen  Victoria,  whom  he  initiated  Into  the  dutiea  of  sov- 
ereign with  the  most  delicate  tact  and  the  most  friendly 
and  conscientious  care. 

MELCHTADES,  or  Miltiades  (other  forms  of  the 
name  bdng  Mcltiades,  Melciades,  Miloiades,  and  Mil- 
tides),  was  pope  from  July  2.  310,  to  January  10  or  1 1, 
«314.  He  appears  to  have  been  an  African  by  birth, 
but  of  his  personal  history  nothing  is  known.  The 
toleration  eaicta  of  Ghderius  and  of  Constantine  and 
Lidntus  were  published  during  his  pontificate,  which 
was  also  marked  by  the  holding  of  toe  Lateran  synod 
in  Rome  (313),  at  which  Csecilianus  was  acquitted  of 
tJ^e  charges  broiight  against  him,  and  Donatus  con- 
demned. Melchiadee  was  preceded  and  ii^wed  hf 
Ensebiua  and  Sylvester  I.  respectively. 

MBLCHITES.^  The  name  of  Melchites  (Syriao, 
MaBe3yS:  Arabic,  MahtHyay  or  in  the  vulgar  iironun- 
ciation  JmBe^)  means  elyindogically  the  roval  party, 
and  BO  ia  ouirently  apphra  in  ine  East  to  Syrian  and 
Egyptian  Christians  of  the  Orthodox  Greek  Church, 
adherents  of  the  creed  suptwrted  b>'  the  authorityof 
the  king,  that  is,  of  the  Byzantine  euiporor.  The 
Melchites  therefore  are  those  who  accept  the  decrees 
of  Rphesus  and  Cbalcedon  as  distinguished  from  tha 


1  |fMr  the  Syrian  Melchites  In  the  &.  C.  oommunloa  see  Vol.  XX.  p.  C40.— Ax.  Bal 
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Nestorians  and  Jacobites,  and  the  name  leflects  in  an 
interesting  manner  the  way  in  which  the  doctrinal  con- 
ijoTendes  that  agitated  the  Eastern  empire  aaacxuated 
themselvee  with  national  feelings  of  antagonism  to  the 
imperial  mle.  , 

HELCHIZEIDEK  (pTy??^,  *'kmg  of  righteons- 
oen"),  king  of  Salem  and  priest  of   sapreme  £1" 

f«^OTt),  bronght  forUi  bread  and  wine  to  Abram, 
on  his  return  from  the  expedition  against  Chedorla- 
omer,  and  blessed  him  in  the  name  of  the  supreme 
God,  possessor  (or  maker]  of  heaven  and  earth.  And 
Abram  gave  him  tithes  of  all  his  booty  ((Jen.  xiv. 
18-20).  The  Bible  histoiy  tells  us  nothing  more 
tbout  Melchizedek  (comp.  Hebrews  vii.  3):  but  the 
nuO^o  figture  of  the  king-priest,  prior  to  the  priest- 
hood of  the  law,  to  whom  even  the  mther  of  all  iWael 
Mid  Uthes,  suggested  a  figurative  or  typical  application, 
fint  in  Fsum  ex.  to  the  vicegerent  of  Jehowt,  seated 
on  the  throne  of  Zion,  the  lun^  of  Israel  who  ia  also 
priest  after  the  order  of  Meloht^ek^  and  then,  after 
the  gospel  had  confirmed  the  Measianio  internretaticm 
of  the  Psabn  (Matt  xxiL  42  <g.))  to  ^  kmgly  priest- 
hood of  Jesos,  as  that  idea  is  vorked  out  at  length  in 
the  Epistle  to  the  HebrewB. 

The  ^tbetdogical  tntenrt  whldi  attaobes  to  the  idea 
ot  the  pre-AsroDio  Unc-priest  In  these  typical  i^pli- 
oatioiu  Ib  practically  inoBpeiident  of  the  historical  qne»- 
tions  niggested  by  the  narrative  of  Geo.  xiv.  It  Is  gen- 
erally xeeognlnd  that  this  chapter  holds  qvlte  an  isolated 
place  In  the  Fentatenehal  VaSarr;  it  Is  the  only  paas^ 
which  presents  Abraham  In  the  waracter  of  a  wamor,  and 
•tomects  him  with  historical  names  and  nolitical  move- 
ments, and  there  are  no  clear  marks  hj  miich  it  can  Sb 
asiriKned  to  any  cma  of  the  documents  wwhloh  Genesis  Is 
made  op.  Thn^  while'  one  nhoid  of  Interpreters  flnda  In 
the  ch«pter  the  earliest  fragment  of  the  political  history 
of  western  Asia,  some  even  holding  with  Ewald  that  the 
nartative  la  pnAably  based  on  old  Oaiiaanite  reocoda,  other 
eritlci,  as  Noldeke,  ngard  the  whole  as  nnhlstorioal  and 
eompuatively  late  In  migin.  On  tiie  latter  view,  which 
flndi  Its  main  nipport  In  the  intrlnslo  difflcolties  of  the 
narrative,  it  is  scarcely  poaeible  to  avoid  the  conclusion 
that  the  chapter  is  one  of  the  latest  additions  to  the  Pen- 
tateoch  (Weuhaosen).  The  historical  aigumoits  pro  and 
«M»  may  be  seen  at  length  in  recent  commentaries,  but 
especially  In  Tnch's  essay  (Z.  D.  M.  G.,  1. 161  iq.,  reprinted 
in  the  second  edition  of  his  Qpnuia),  which  was  long  view- 
ed as  decitive  in  fhvor  of  the  narratiTC,  and  in  Koldelce's 
XhUrmiidwm^  1869,_p.  166  tq.,  with  which  compare  Well- 
baosan  In  Jahrh.  f.  D.  Th,,  1878,  p.  414  tq.  The  Assyrian 
monnments  offer  no  decisive  evidence,  bat  are  held  to 
oonflrm  the  historical  posBiblHty  of  the  proper  names 
(gchrader,  KI.  md  ^71,  p.  46  m.;  Delitzsch,  ParaditiM,  p. 
224).  Here  we  can  only  speak  w  the  episode  of  Uelchise- 
dek,  whidi,  thongh  connected  with  the  m^n  nurative 
the  epithets  given  to  Jehovah  in  veise  23,  seems  to  break 
the  natural  connection  of  verses  17  and  21,  and  tsoiv  per* 
h^is  have  come  originslly  from  m  separate  source.  As  the 
narrative  now  stands  Salem  most  be  aonght  In  the  vlcluity 
of  "  the  king's  dale,"  which  from  1  8am.  xvlii.  IS  probably 
bat  not  necessarily  lay  near  Jemsalem.  That  Balem  is 
Jemaalem,  as  in  Psalm  Ixzvi.  2,  is  the  aacieot  and  com- 
mon view,  and  Is  necessarily  followed  hj  those  who  view 
Melehisedek  as  a  late  creation.  Those  mo  hold  the  (^po> 
rite  view  now  lean  to  the  IdentUUiation  with  the  X>x«^  of 
John  lii.  23,  8  miles  south  of  Betlishean,  which  Jerome 
(Ji^.  Izzili.  ad  BtamDtiMm)  confirms  by  a  worthless  tradi- 
tion. In  a  genuine  record  of  extreme  antiquity  the  unimi 
vt  king  and  priest  In  one  person,  the  worship  of  £1  as  the 
■apremedeilrbyaCknaamte,*  andUiewideepread  practice 
of  the  consecration  of  a.tlthe  of  booty  can  present  no  dtffl- 
cnltr;  but,  if  the  historical  character  of  Uie  narrative  Is 
denied,  the  ori gdn  of  tiw  conception  most  be  placed  as  late 
as  the  rise  of  tiie  temporal  anthority  of  the  Uidt  priests 
^ter  the  ezilei  An  andent  legeoid  identifies  iMdifiedek 
with  Shorn  (Palestinian  ^hignm,  Jerome  mi  lea.  zli., 
Bphnem  ^roa  im  Iseo). 

HELCOMBE  BEGIS.  SeeWETHOirra. 

MBLENDEZ  VALDES.  Juan  (1754-1817),  minor 
poet  of  Spain,  was  bom  at  lUhera  dd  Fremo,  Badqoz, 
on  March  11,  1754.^  He  was  destined  by  his  parents, 
who  were  in  good  orcumstanceB,  for  an  offidal  oareeor; 

*  On  the  other  hand  ft  Is  not  correct  to  aineai  to  the  Jhiilii 
•f  Plantos  for  the  eidthet  'eljOn. 


and  aooordingly,  after  having  completed  his  prehminaiy 
education  at  Madrid  and  Segovi^  he  went  to  S&kmanoa. 
and  duly  graduated  in  laws.  At  an  early  age  he  haa 
\)egaik  to  write  verses  in  imitation  of  the  then  moob 
admired  though  now  justly  foigottai  Engenio  Lobo ; 
bat  at  Salamanca  he  oame  under  the  inmienoe  of  the 
purer  literair  taste  of  the  elder  Hcwntin,  while  to  the 
niendshi^  of  the  cultivated  and  wdl-read  Cadahalao  he 
owed  his  mtroduotion  to  the  writings  of  recent  I^WTirft 
poets.  At  the  age  of  twentynnx  Melendez  obtaineaUk» 
prize  of  the  Spanish  Academy  for  the  best  eclogue,  one 
of  the  onsuooessftil  competitors  being  the  weU-knowD 
Iriarte;  the  poem  {BaMo:  eghga  m  alahanza  de  la 
vida  da  compo,  1780)  continues  to  be  highly  spoken 
of  by  native  ciritio&  who  echo  in  various  forms  the 
remark  of  one  of  the  adjudioators,  that  it  was  "red- 
olent of  the  wild  thyme."  In  IT81  Melendei  went 
to  Madrid,  wfawe  Jovellanoe  became  his  friend,  um) 
obtuned  for  him  in  1783  the  appointment  of  profesra 
of  the  humanities  at  Salamanca.  In  1784,  in  compe- 
tition for  a  prise  o&red  by  the  city  of  Madrid,  he  pro- 
duced his  longest  poem,  a  "dramatio  edogoe  enttded 
Las  BodoM  de  CbmacAo  ("Camacho's  Wedding"), 
which  secured  the  vote  of  the  judges,  but  did  not 
add  to  his  repatalion,  and  soon  feU  into  n^leot  EB» 
genius  dora  not  seem  to  have  been  at  all  dmmatic ;  at 
any  rate  he  was  unfortunate  in.  his  choice  of  a  subject 
so  little  capable  of  dramatic  treatment  as  the  wdl-known 
episode  in  Don  Quixote.  In  the  following  year,  at  tibe 
age  of  thirty-one,  he  pnUished  a  little  volume  of  lyric* 
wd  pastonua  whioh  gave  him  the  &st  plaoe  he  still 
holds  uaxmg  Spamdi  poeto  of  the  18th  centnry.  Sev- 
eral editions  were  exhansted  in  a  sing^  year.  Witk 
poetical  fame  came  profeeri<maI  advancement,  and  in 
1789  the  "Restorer  of  Parnassus"  (Restaurador  del 
Parnaso),  as  Melendei  is  sometimes  pedantically  calleA 
by  his  counti^en,  received  a  judieul  appointment  at 
Saragoesa,  which  in  1791  he  euhanged  tat  a  chanoeiT 
aaditoiship  at  Vatladolid.  In  1797  the  pubUcataon  m 
a  new  and  greatly  enlarged  edition  of  his  works,  ded- 
icated to  the  prince  of  the  peace,  was  followed  by  Idb 
removal  to  Madrid  to  a  high  post  in  connection  with 
the  treaauiy.  The  new  poems  included  somewhat 
heavy  phtlosophioal  eiHatles  written  after  the  manner 
of  Young,  and  an  nnmistiduUy  dull  epic  canto  entitled 
Ckada  dt  Luxbd  ("The  Fall  of  Lncnfer"),  suraested 
by  Milton,  as  well  as  Art  Ode  to  WhUer,  which  wowed 
how  well  the  author  had  made  himself  acquainted  with 
Thomson.'  On  the  &n  of  his  friend  JoTeUBOOS  in  179& 
Melendez  was  ordered  away  from  Madrid,  first  to  Me- 
dina del  Campo  and  afterwards  to  Zamora,  and  it  was 
not  till  1802  that  he  was  permitted  to  settle  in  Sal- 
amanca. For  the  next  six  years  his  litenuy  aotivi^. 
was  but  slight,  being  limited  to  the-  production  of  m 
short  poem  on  "Creadon"  and  the  preparation  of 
an  onfinished  trandation  of  the  jEktetd.  After  ^» 
revohition  <^  Ani\}nei  (1808)  Melendea  accepted 
from  King  Joseph  the  post  of  ooondlkr  of  8tet»' 
and  aftermrds  that  of  minister  of  pnblio  inetnietion, 
a  fulttre  of  patriotism  which  invcdved  him  in  mai^ 
indignities  and  even  dangers ;  in  1813  he  was  of  ooursfr 
compelled  to  qnit  his  oountiy,  and,  after  sojouminc- 
soooesriTely  at  Alais,  Nfmes,  and  Toulouse,  he  died  in 
oonsiderable  poverty  and  neglect  at  Montpeltier,  on  Maj 
24,1817.  Dtuing  his  exilehe  onployedliimaelf  in  tJlifr 
preparation  of  a  complete  edition  of  his  WOTks,  with 
numerous  additions  and  ccnrections;  this  was  afW- 
wards  pnUished,  along  with  a  life  of  the  author  b^ 
Quintana,  at  the  expense  of  the  Govemmoit  (4  volSb 
8vo,  Madrid,  1820;  reprinted  at  Fftxis,  1832,  and  afc 
Baroek>niL  1838). 

MELFI,  a  dty  of  Italy,  in  die  raorinos  ot  FotaBii» 
30  miles  N.  of  Potoisa,  <m  the  roaa  and  nulw^y  between 
that  dty  and  Foggu^  is  bult  on  a  small  hill  on  the  lower 
slopes  of  MonteV  olture.  The  castle  was  original^ 
er^^  by  Robert  Gniacard,  but  as  it  now  studs  tL 
is  maiulv  the  work  of  the  Doria  family,  who  bavn 
poBBesBed  it  since  the  time  of  Charin  V.;  and  thn 
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mU*  ondMdnl  which  wu  foanded  in  1155 1^  Robert's 
«oa  and  nuoeflKMr,  Roger,  has  had  to  be  sulgeoted  to  a 
BoderD  reetor^n  in  conseqnenoe  of  the  earthquake 
«f  1851.  In  1871  the  dty  had  10,945  inhabitanta;  the 
«ommnD0  had  9863  in  1861  and  12,657  in  1881. 

HeUI  ii  of  doubtftil  origin,  bat  appeu*  to  Ii»t«  existed 
at  IflMt  u  eeriy  h  the  4tli  oentnry.  B7  the  Xomuuu  it 
mi  nude  the  cmltal  of  ApoUa  in  lOil,  and  raorided  with 
fbrtifloAtionB.  The  council  held,  by  Kloh<^  1.  in  1068,  that 
<tf  Vt\»n  IL  in  lOeo^  the  lebeUloa  igaioat  Soger  In  1133 
and  the  rabeequent  punishment,  the  ^nnder  of  the  town 
1)7  BarberoHft  In  1167,  th»  atteok  bj  Biohaxd,  oonnt  <rf 
Aoem  in  1190,  end  the  puliament  of  1223,  in  which  Fred- 
erlok  11.  ertebUshed  the  oonstitatlMi  of  the  kingdom  of 
H«|dee,  foim  the  principal  polnta  of  inteiert  in  tm  anneig 
of  Heia  daring  the  more  erentttil  period  of  its  history. 
in  1348  Joanna  L  of  Naples  bestowed  the  ci^  tm  Klcoolo 
AeoiidooU  i  ^t  it  was  shorilr  afterwards  captared,  after  a 
dz  mODthr  rionby  the  king  of  HanniTt  who  transferred 
it  to  Omuod  the  Wuf  .  In  1  w2  Qofflredo  Ibnano  was  nude 
eoont  of  Kelfi ;  bat  Joanna  IL  granted  the  lordship  to  the 
Caiaeololo  Ikmily,  and  they  retained  it  for  one  hundred 
ondseren  yeots  till  the  time  o[  Charles  V.  An  obstinate 
leilstanee  was  ofibrad  by  the  oity  to  Lantrec  de  Foix  in 
1E88;  and  his  entrance  within  it*  walls  was  followed  by 
41wlna■Bae^^  it  is  said,  of  18,000  of  itacitixens.  AsabUh- 
«prie  HelH  is  directiy  aependeut  on  the  Holy  See. 

MELITA  {HtXini),  the  ohwical  name  for  Maixa 
{g.  V. ),  waa  also  the  name  borne  hy  the  modern  Mdeda, 
one  of  the  Dalmatian  Islands,  ntuated  immediately  to 
the  south  of  Sablnoncello  and  to  the  north  of  Raxusa, 
It  is  about  24  miles  in  length,  averae^ug  about  li  in 
Iffeadth,  and  has  a  good  hurbor.  At  one  time  it  was 
mpposed  by  some  authors  to  have  been  the  soene  of 
the  ^ipmreck  of  St  Paul,  but  this  point  has  now 
for  some  time  been  oonclnaiTely  settled  in  &vor  of 
Malta.  See  Smith,  Yayagt  and  Shanendt  of  St, 
iW  1848. 

MELITO,  Inshop  of  S aides,  a  dhristian  writer  of 
die  2d  oentozyj  is  mentioned  by  Kuscbius  {S. 
IT.  21)  along  with  Heffeflippos,  Dionysiua  of  Corinth, 
Apollmaris  of  Hifflrapolis,  Irenoens,  and  others,  his  con- 
temporaries, as  a  champion  of  orthodozr  and  upholder 
of  apostolic  tradition.  Of  his  personal  history  nothing 
is  known,  and  of  his  numerous  woriu  (which  are  enu- 
merated by  Eusebius)  only  a  few  indents  are  now 
«ztant.  They  included  an  Apohgta  addressed  to 
Anrelius  some  lima  between  169  and  180  A.i>.,  two 
ItodcB  rdating  to  the  pasdud  oontioren^,  and  a  work 
«ntitled  '&de)wf  (seleotioiiB  fiom  the  On  Testament), 
whioh  onitidiied  the  wdl-kwnm  oatalogne  of  "  the  bo(^ 
oftheOldOoToiant"  The  fra^ents  have  been  edited 
with  TalnaUe  notes  fay  Routh  (Rdiguia  SacrcB,  toL  l, 
1814).  It  seems  more  than  doubfnl  whether  the  Jpo- 
hffia  of  MeUto  "the  Philosopher,"  disooTered  in  a 
Syrian  translation  by  Tattam,  and  subsequently  edited 
hy  Oureton  and  Renan,  ought  to  be  atmbuted  to  this 
writer  and  not  rather  to  another  of  the  same  namo. 

MELLONI^Macedonio  (1798-1854),  a  distinguished 
i^kystoist,  was  bom  at  Parma  on  April  11. 1798.  From 
1824  to  1831  he  was  professor  at  iWiaAut  in  the  lat- 
ter year  he  was  compelled 'to  eaoape  to  France,  having 
tekan  part  in  ^  lerdntion.  In  1839  he  went  to 
Vvpka  as  cUzeotor  of  the  ooomratoiy  of  tots  and 
bandicrafta.  He  waa  likewise  cUrector  of  the  Vesuvius 
obeemton,  apost  which  he  held  until  1848.  Melloni 
noeived  (he  Aumford  medal  of  the  Boytl  Society  in 
1834.  In  1835  he  waa  elected  oomqxMident  of  the 
Paris  Academy,  and  in  1839  a  ftraign  memba*  of  the 
Boyal  Sodety.  He  died  from  an  attaok  of  elurfna  on 
August  II,  1854. 

From  the  Boyol  Sode^  eolalogae  <tf  papers  we  And  that 
IfoUoni  prodooed  elghty-slz  memoirs  by  nimseli;  as  well 
MM  three  in  eonneotion  with  other  physiolsts.  These  em- 
bx*oe  a  wide  range  of  snliJeets,  hot  the  repntation  of  Mtf  • 
lonl  as  a  phyridsk  reets  more  eneoially  npon  Us  diaooT* 
«ries  in  radiant  heat.  Ken  <tf  selenoe  were,  in  the  early 

Srt  of  this  oentory,  very  mnoh  in  the  dark  with  regard  to 
enatareof  thelnTisiUeheattayi.  Leslie  and  others  had 
Indeed  advaneed  the  BDmeot  by  mflana  of  the  dlfinntial 
tteimaaiatart  bol  anoh  an  lastnaunt  was  at  tke  beat  •  my 


poor  sabstitnte  tbr  the  homan  eye.  It  was  neoessary  to  In- 
veot  an  InstnimMit  more  neaily  eapatde  of  doing  Ur  the 
dark  rayi  what  the  eye  does  tor  those  of  Vgbt  Itton  tsof 
great  increase  in  onr  knowledge  <d  this  snUeet  ooold  be  ex- 
pected to  tske^oco.  This  step  was  taken  (uortiy  after  See- 
beck's  disooveryitfthanno-eleofarioity)  in  theoonstniotiona/ 
the  thenotMnutipUer  Moomblnotton  of  thennopUe  and  gal- 
vanometer whldi  fanned  the  aaUect  a  Joint  memoir  1^ 
NobUlaadUellmiilnlSSl.  LuthuniMnolr,  after  deaoriUnc 
their  instrameu t, these  phyilclxts  oonflrmed  the  experiment 
of  Leslie  and  otheis.  They  tried  screens  of  glass,  sulphate 
of  Ume^  mica,  and  ioei  also  of  water,  oil,  alocmol,  and  nltite 
add  eneloaed  In  glai^  and  fioand  an  iaatantaneoas  efll^ 
prodooed  Intlie  Indez  of  thdr  Instrament  raoept  fi»  lea 
and  water,  the  source  of  heat  being  on  Iron  ball  below  red- 
ness. After  flndlng  that  most  soMtanoes  when  osed  ai 
screens  st<nmed  a  much  larger  proportion  of  daA  heat  than 
they  did  <a  light,  if  elloni  set  himaelf  to  diaoover  oome  body 
that  might  be  transparent  for  dark  heat  Li  tUsaaarehhe 
was  reworded  with  complete  saeoeaa.  Bock -salt  was  found 
to  possess  this  iwoperty :  and  he  immediately  proceeded  te 
constraot  prinna  and  lenses  of  rook-Mit,  wito  which  he 
proved  the  refraction  of  dark  heat,  that  U  to  say,  of  tta 
neat  proceeding  tnm  bodies  below  Ineondesoenoe. 

Mdtoni  was  likewise  very  saoceesfhl  in  itodying  the  ae- 
tion  upon  dark  heat  of  screens  of  varioos  aQbstooces.  Hla 
experiments  in  this  and  other  directions  ore  desoihed  by 
Bsden  Powell  in  his  report  to  the  British  AswdationCA 
SMdUmt  Emt  (1840).  Tba  njt  of  the  Ump  were  thrown 
open  screens  of  variona  materiolB  in  sach  a  manner  that 
the  effect  transmitted  from  all  the  screens  was  ot  a  oertaln 
nnifona  anumnt.  This  oonstant  radiation  was  then  Inter- 
cepted by  a  plate  of  olom,  and  It  was  found  that  ym  dif- 
ferent quantitiea  of  best  were  transmitted  ttora|£  the 
alum  in  the  difRsrent  cases.  Udloni  condndes  that  the 
calorific  rays  issuing  from  the  various  dlaplianoas  aoreena 
are,  therefore,  of  diflbrent  qualities  and  rnmrnns  what  may 
be  termed  the  dlatheimaney  peculiar  to  each  of  tbia  sn^ 
stances  through  which  they  have  passed.  One  of  hla 
screens  was  made  of  green  glass,  and  ho  found  tiiat  a 
piece  of  alum  transmitted  only  1  per  cent,  of  the  heat 
which  had  passed  through  this  screen.  Green  ^sss  and 
alum  form,  therofore,  an  antagonistic  oomMna^on. 

These  ezperimenta  suggest  uatorally  a  new  analogy  be- 
tween dork  heat  and  light  which  could  not  &il  to  strike 
lielionl,  and  aceordingly  we  soon  find  htm  describing  an 
experiment  with  the  soutr  rays  transmitted  throogh  green 
gUaa  and  then  intercepted  by  othw  medio.  They  pea 
oopioudy  tlirough  rock-salt,  he  teUs  us,  bat  fisebly  through 
olnm,  and  heuce  Melloni  concludes  that  then  are  amon^t 
the  solar  rays  some  which  resemble  those  of  terrestrial  hea^ 
and  in  general  that  the  differences  observed  between  eolor 
and  teneetrlal  heat  in  the  tiansmlsdon  of  rays  an  to  ba 
attributed  merely  to  the  mixture  In  different  proptntions 
of  these  several  spedes  of  rays.  An  instrument  like  the 
thermo-mnltiplier  oonld  not  of  ooune  remain  a  monopoly, 
and  shortly  siter  Its  oompletiwi  we  find  FrofesMr  Jamea 
Forbea  making  use  of  It  to  prove  the  pcdarisation  of  heat 
as  well  as  to  extend  our  knowledge  of  refkaetlon.  The 
brilliant  researchcaof  this  experimentalist  were,  like  those 
of  Melloni,  crowned  with  tiie  Sumford  medal  of  titie  Beyal 
Sodety,  On  September  S,  1838,  Arago  communicated  to  the 
Academy  of  Soiencea  a  letter  by  Melloni,  who  had  found 
that  rock-salt  acquires  by  being  smoked  the  power  cf 
transmitting  most  easily  heat  of  low  temperature,  or  dark 
heat.  Forbea  had  discovered  a  similar  property  In  mloa 
split  by  heat,  and  he  now  showed  that  rockntalt  roughened 
and  mica  scratched  poasess  similar  properties  to  blauened 
rock-salt.  Mdloni  on  his  port  took  up  the  snltject  ot 
polarlxotion,  and  dedded  in  favor  of  the  e^ual  polariiobility 
itf  hsat  tram  different  sources,  a  conduaion  that  did  nirt 
then  appear  to  Forbes  to  be  in  conformity  with  his  exneri- 
ments.  It  is  very  instructive  to  notice  the  loyalty  which 
hdd  both  these  experimentalists  to  the  results  of  thdr  ob- 
servations. While  Melloni  dlffen  f^em  Forbes  with  regard 
to  polarization,  he  will  not  allow  the  truth  of  a  geneniUa»' 
tion  propoeed  by  Ampire,  who  hod  endeavored  to  explain 
on  the  tiiooiy  of  undulations  the  identic  of  U^t  and 
heat, — the  duferenoe  of  eflbet  bdng  dependent  SMdy  ea 
the  different  wave-lengths,  those  producing  heat  being 
loi^  than  those  giving  riaa  to  light  Mdloni  odmitathA 
many  phenwoena  may  be  ez(dained  by  this  hypotheda 
but  he  mentions  some  experiments  In  which  he  thinks  thai 
this  theory  will  not  hold.  The  brilliant  generaUser  tnm 
without  baa  of  oonrae  a  difihrent  point  of  view  fhm  th* 
laborious  experimentalist  within.  They  are  all  worthy  of 
sdentlflo  honor — for  it  Is  tv'  the  BfNiiiiliig  oonlUet,  but  in 
teaJi^  tiie  united  eflbrts,  of  woikeia  such  ss  these  that  the 
easeotlal  element  at  stabilllgr  in  the  stmotaie  of  sdeotifla 
knoiriedae  is  finally  1 
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MEIX)N  [CStcumig  Mdo^  I<-)i  a  most  ^lymotpbio 
species  of  the  order  Cucurbitacece,  the  varieties  of  woich 
are  grouped  by  Naudin  andcr  ten  tribes,  while  several 
other  plants  of  less  known  characters  probably  belong 
to  it'  The  melon  is  an  annual  herb  with  paunately- 
lobed  leaves,  and  beats  tendrils.  It  is  moneacions, 
having  male  and  female  flowers  on  the  same  fdant 
The  flowers  have  deeply  five-lobedcampannlate  corollas 
and  three  B^^"iens.  Naudm  observed  that  in  some 
-nuieties  (&  g.,  of  GtotaloiiM)  fertile  stamens  some- 
times occur  in  the  female  flowers.  It  is  a  native  of 
south  Ana  "  from  the  foot  of  the  Himalayas  to  Cape 
Oomcaiii,"'  where  it  grows  spontaneously,  but  is  cnlti- 
vstad  in  (he  temperate  and  warm  regions  of  the  whole 
world.  It  is  excessively  variable  both  in  divemtv  of 
CUiage  and  ha^t,  but  much  more  so  in  the  fruit,  which 
m  Kiub  varieties  is  no  larger  than  an  olive,  while  in 
others  it  rivals  the  ponderous  firoits  of  the  sotird 
(Cucurb&a  moxnita,  L.).  The  &mt  may  be  globular, 
ovoid,  Bpindle-ahaped,  or  serpent-like,  netted  or  smooth- 
skinned,  ribbed  or  furrowed,  variously  colorod  eternally, 
with  triiit*,  green,  or  tnange  flesh  when  ripe,  aoaited  or 
Bsentkn,  avert  or  inaind,  Intter  or  term  naaseoas,  eta 
Uke  the  gourd,  the  melon  undergoes  strange  metamor- 
phoses by,  croenng  its  varieties,  though  the  latter  pre- 
their  characters  when  alone.  The  o^pnng, 
however,  of  all  crossings  are  fictile.  As  remanaUe 
oaeee  of  sudden  changes  tHroduoed  artifidaU^  crossing 
raoss,  M.  Nandin  records  that  in  1859  the  ompring  of 
the  wiM  melons  m.  sauvago  de  I'lnde  (C  mdo  ttgratu) 
sad  m.  s.  d'Afriqae,  lo  petit  m.  de  £5gari  {C.  maeu- 
lattu  f)  bore  quite  different  fruita  from  thdr  parents, 
the  fonnor  bemg  ten  to  twelve  times  their  sise,  ovoid, 
irhiffi  skinnrd.  more  or  less  scented,  and  with  reddish 
flesh ;  though  another  individnal  wn  fruits  no  larger 
than  a  nut  The  o&pnng  of  m.  de  Kgari  aiUr  bemg 
onnsed  bore  fraita  of  the  serpent-mekn.  On  the  other 
hand,  the  serpent-melon  was  made  to  bear  ovoid  and 
retacnlated  fruit' 

With  reference  to  the  early  cultivation  of  the  melon, 
Naudin  thinks  it  is  probable  that  tfae  culture  in  Asia  is 
M  ancient  as  that  of  all  other  alimentary  vegetables. 
The  EgyiHianB  grew  it,  or  at  least  inferior  races  of 
melon,  which  wne  either  indigenous  or  introduced  from 
Asia.  The  Bomans  and  doubtless  the  Greeks  wen 
fimdliar  with  it,  ^ough  sotne  forms  may  have  been 
described  as  cocombers.  Columella  seems  to  rofer  to  the 
ieipentrmdm  in  (he  phrase  «<  cD&i&o* .  .  .  venire  cubal 
floBo.  HiivdeacribeathemaspQ>onei(ziz.  23tozz.  6) 
■nd  Columella  as  meUma  (zL  2L  93);  see  Rokering, 
C^mm,  Hiat  of  PL,Jp^.  The  mekm  began  to  be  ezten- 
nvely  onltavatod  in  Pranoe  in  1629,  aoorading  to  Olivier 
deSerres.  Gerard  (iTerioO,  771)  figured  and  described 
in  1597  several  kinds  of  melons  or  pompions,  but  he 
has  apparently  inchidAi  gourds  under  the  same  name. 
Pidcermg  obwrves  that  the  melon  was  earned  by  Co- 
lumbus to  America,  and  by  (he  PbrtognaM  to  the  Ma- 
layan Archipelago. 

!nie  origin  of  some  of  the  chief  modem  races,  such 
as  **  CantiOoupe,"  *'  Dudaim,"  and  probably  the  netted 
sortB,  is  doe  to  Peraa  and  the n«ghb(»ingC!aiioaaan 
regions^  The  first  of  these  was  IsiNaght  to  Hnne  fiona 
Armenia,  in  Ow  lAth  oeiMaiy,  and  simpGes  the  diief 
sorts  grown  for  the  French  markets :  but  many  others 
aro  doubtless  artificial  productions  of  West  Europe. 

Fox  mltlTation  of  the  melon.  Me  art  HoanoTOTUM, 
aad  also  Oh^  OtTMi.,  ICa^  6,  ISOt;  p.  6B6 ;  and  for  lelteviiaas 
toFienahlitefBtDxeon  thesBiDeseeNandla,atMpr%pi,a2. 

UBLOS  (Att  Or.  JC?^),  the  modem  IGhn  one  of 
the  Sporadea  of  (he  .Sgean  Sea,  situated  at  the  south- 
west oomer  of  the  Annipelago,  in  80"  45'  N.  lat  and 

in>rganeriechanetenNeBentli.etHoolL,  0m.  A,  L  sas; 
and  for  a  ftiU  aoooimt  of  the  ipeoiM  of  OhwMwto  and  of  the 
MbH  of  meiOB.  tv  It  Nandin,  MS  .Mk  d«  A<.  JRML.  4  Bfer.,  ton. 

t&adii|,Lc^^i9,n:Haalio6ted.ar«ik,UD7.^  us.  and 

'Beeamilfendlii.lnJtan.ndk.wri.  M>  doM  In ««.. P*  U8> 
Utl 


24°  26;'  E.  long.,  75  miles  due  east  from  the  coart  of 
Laconia.  Fromeastto  west  it  measures  about  14  nul«^ 
from  north  to  south  8  miles,  and  its  area  is  estimated 
at  52  square  miles.  The  grisater  portion  is  rugged  sod 
billy,  and  the  oulminating  point  Mount  ISias  in  the 
west  reaches  a  hoght  of  2538  feet  Like  the  rest  of 
the  cluster  to  which  it  bdongs,  the  island  as  a  whole  i» 
of  vt^eanio  ori^n,  with  tid^  trachyte,  and  obsidistt 
amfmg  ita  on&uiv  todo.  llie  gnat  natoral  faaifaoii 
wluoh,  with  a  depth  diminishing  from  TOCoSO&thnas, 
strikes  in  from  the  north-west  so  as  to  oat  the  idana 
into  two  &iriy  equal  portions,  widi  an  isthmus  not  jaai» 
than  Umiles  broad,  is  evidently  the  hoUowof  the  prifr- 
dpal  enter.  In  one  of  the  caves  o«  the  sonth  ooaafe 
the  heat  is  still  so  gzsst  that  one  cannot  remain  within 
mora  ^tan  a  few  mmutes,  and  on  the  eastern  shora  of 
the  harbor  then  is  a  remarkable  duster  of  hot  sulphur- 
ous nvinga.  Solphraris  found  in  abundanoe  on  tbs  to^ 
of  Mount  Kalamo  and  elsewhere.  In  aodent  times  th* 
alum  of  Milo  was  reckoned  next  to  that  of  Egypt 
(Hiny,  zxxv.  15  [52]),  and  millstones,  salt  (fim  a, 
marsh  at  the  east  end  of  the  harbor),  and  gypsom  sift 
still  exported.  Hie  Mdian  earth  (79X9^4^),  emplojreA 
as  a  pigment  by  ancient  artists,  was  pnwably  native 
white  Irad.  Orange,  olive,  (^nvess,  and  arbutus  trees 
grow  throughout  the  island,  whichj  however,  is  too  diy 
to  have  any  profunon  of  vegetatauL  He  vine,  tw 
cotton  plant,  and  bartey  are  the  main  objects  of  culti- 
vation. Including  the  neighboring  islands  of  Antimiloft 
(4  sqnara  milee),  CimoloB  (16  sqoan  miles),  and  Ptdino* 
(5}  square  mites),  the  tcvtal  popnlation  of  Heloa  nm 
(Hily  5538  in  1879, 

Antmnlo,  5i  miles  north-west  of  Milo,  is  a  mere  un- 
inhabited mass  of  Inchyte,  and  is  oflen  called  Eriomilo 
or  Desert  Mdkis.  CimolM,  or  ArgtmHem^  less  than 
1  mile  to  Ae  north-^ast  was  femous  in  antiquity  fer  it» 
figs  and  fuller's  earth  (Ki/u»Aia  y^V  and  oontuned  ft 
comuderaUe  <nty,  Uie  remains  of  wnidi  still  cover  Ihfr 
cliff  of  St  Andrews.  /b?»u»,  i)>^yfipB  or  Fdhm,  aaA 
Kaimeni^  or  "  Buraed  Island,  the  Jee  BruUe  or  JMs 
Bradata  of  the  French  and  Italians,  lies  rather  mam 
than  a  mile  south-east  of  (^olos.  It  was  in  antjjnity 
the  solnect  of  dispote  betweoi  (he  Hdians  ud  umo- 
liaofl.   It  has  long  been  afanost  nninhalnted. 


In  anoient  times  the  tAby  of  Mdo*,  boUt  temee 
roDod  a  hill  in  the  north-eaat  vS  ttie  main  Island,  was  ft 
place  of  oonsiderableiize;  "  theweatem  wall,  of  Cyekneas 
maamuy,  is  traoeable  all  tbo  way  down  flrom  the  samiait  to 
the  aea,"  and  among  tfae  rains  ue  a  temple  In  tJie  Oorioth  iaa 
s^le  and  a  beaatifal  little  theatte  deuvd  in  1886  W  order 
of  the  king  of  Bavaria.  Fainted  vasH  (the  uielent  MeHaa*' 
were  great  makers  of  this  kind  tsS  wan),  brooaee, 
ornaments,  and  similar  speHmensof  art  wm-kmaaship  har^ 
been  lecoveied  from  the  debris;  and  in  ISMthe  "  VoBBaof 
Milo,"  now  la  the  Loavre,  the  noblest  extant  HipiCMSiila 
tion  of  Apfe^odite,  vas  foaad  in  the  nei|^boihooa  of  tte 
theatre.  The  top  of  the  hill  is  now  oocnpled  by  OMtn^  tt» 
principal  vUlage  In  the  island.   At  some  distance  to 
south-east,  at  the  pbee  called  Triplti  (i.  «.  tr^wwri,  "  fh» 
perforated  "),  Ilea  a  remarkable  eloster  of  aataeomba  esa- 
taining  fresco^  etc,  of  evidently  ChiistiaD  orl^n. 
Glum,  aboot  fi  miles  sooth-east,  is  now  an  alaMSfc 

deserted  village,  bnt  down  to  thobeginaingof  thelaatasifc- 
toiy  it  bad  abont  GOOD  inhabltaotL  and  it  eontfsoed  Car  » 
time  to  be  oonsideied  the  omltal  of  the  island. 

TbA  first  ocsopants  of  Melos  ware  pmibably  nifimlrlSM, 
bat  the  island  was  Hdlenlaed  at  an  early  date  by  Wnyaw 
and  Dorians  ftam  lAeonia.  Thoa^  its  inhiddtuta  eentft 
emtinaent  to  the  Greek  fleet  a  Salwaita,  tiiey  hdd  aleir 
from  the  Attlo  laagne^  and  soaght  to  tenaain  aentral  dtuinif 
the  Felopouusian  War.  Bat  In  410  B.  a  the  Atheniaaa^ 
having  attacked  the  island  and  compelled  the  M elians  to 
aarrender  at  distsetlan,  slew  all  the  man  euaUaef  bearinc. 
arms,  made  alaves  of  the  women  and  ohildnn,  and  bitio- 
dnoedabodyof  flvehandreAAthmlaaealaBlslft  lymadar 
teatored  the  ialaad  to  its  <rid  Dorian  possmsm  bat  ft  Mmr 


recovered  its  former  prosperity.  Theta  were  many  Jewiife 
settleis  in  ICeloa  in  the  beginning  of  the  CbrisUan  era,  anA 
Christianity  was  early  introdnoed.  Daring  the  "FmnkiA'' 
period  the  island  framed  part  of  the  dndiy  of  Huns,  ez- 
c^t  for  the  few  yean  (1S41-83)  when  It  was  I 
lotdihip  nndaor  IfaHOO  Saando  and  Us  daa|M<** 
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Em  Imastor,  "  The  Tolnnlc  Gioap  of  Wlo,  Antl-Hllo,  ato^" 

Jl  Jtar.  Soy.  0*<v- Soi^,  18S2 ;  Touraelim,  roiw  t 

^mee.  toI.  UL  ;  ProkeKh  tou  Oaien,  iJmAwSmtpbeKeM,  de. ;  and 

Bn^Ujffeiv-  m>  fi'i'teeAmtond,  toI.  11. 

MELROSE,  a  villiue  of  Roxburghshire,  Scotland, 
(H  the  south  bank  of  the  Tweed,  37  miles  bv  nul  Bonth- 
•oath-«ut  of  Edinburgh.  Its  population  has  st«uli]y 
•dnnoed  from  966  in  1851  to  1550  in  1881.  Thongh 
ft  bwgh  of  barony  since  1609,  it  is  a  purely  •gricultund 
village,  and  would  be  of  little  interest  but  for  the  ruins 
nS  iiB  ibbey,  now  the  property  of  Uu  duke  of  Boccleuch. 
It  wai  kxmieAf  oaUad  litue  Foiddl,  sod  its  present 
HUM  even  dates  from  the  finrndttkm  of  the  aumastery 
ly  David  H  in  1136. 

Hun  had  beat  a  Gohimbite  monarteiy  of  Mdroee 
at  the  daoe  now  known  as  Old  Mebose,  about  a  mile 
and  a  half  to  the  east  of  the  village,  bnt  this  esttblish- 
ment,  probably  never  of  much  aichitectiual  magnif- 
iosnoe,  had,  aooordiqg  to  the  Chromde  of  the  Flctg  and 
Seoii,  been  destroyed  by  Kmneth  M'Alpin  in  839,  and 
nuy  never  hare  recovered  from  the  disaster.  King 
David's  abb^,  which  he  entrusted  to  a  body  of  Cis- 
tooian  monks  from  lUeranlz  (RiuaU)  in  Toikshire, 
was  dedicated  on  Smiday,  28th  Joly,  1146 ;  it  was  Ma 
m  nma  by  Edward  IL  of  Engtand  in  1322;  Brooe 
flused  the  work  of  restofatiM  to  be  Tigoronsly  prose- 
«ated,  bat  tho  edifice  was  again  burned  by  Richard  IL 
IB  1385.  The  abb^  church  as  it  now  stands  cense- 
qaendy  bekmsi  in  the  main  to  the  latter  half  of  the 
fkh  eentuiy  and  the  first  half  of  the  15th,  with  a  good 
naiiy  vxttixm  of  a  eonnderably  later  date. 

AiehltaotanllT  the  abbey  may  be  teeribed  m  a  aplen- 
dld  sumple  of  the  Middle  Pointed  style,  itnmgly  affBOted 
on  thio  <me  hand  by  Flambc^ant  and  Peipendlciilar  tmd- 
«MAfls,  and  om  the  vOtet  hj  the  indlvMaality  of  ■ome  of 
the  bolldeis.  Gmdfinm  in  jStm,  it  meamred  2141  feet 
horn  eart  to  west,  the  vrfdth  of  the  nave  being  89  levt,  and 
aBoai  Ae  tnuisepti  1161.  The  noble  edlfloe  was  danieged 
by  Oe  English  la  1546;  and  dnoe  tin  Beformatiou  Ithai 
heaa  alteied  to  salt  the  neessritles  <rf  Presbyterian  wwahlp 
<UIA-1810),  and  ^andend  by  bnUden  to  sa^^y  wna- 
MDts  tar  booses.  Thefwhow  bnUdlng  is  now  in  rains. 
The  west  end  and  a  aood  part  of  the  north  dde  hare  dis- 
appeared; but  the  elevation  of  the  south  side  Is  nearly 
entir^  both  the  transits  and  the  east  end  ateaxtemally  In 
Toy  WT  ptesravatton,  part  ot  the  eentral  tower  Is  stand- 
ing and  the  seclptued  roof  stUI  eovarsIlM  east  end  of  the 
^aaeeL  Of  the  individoal  features  of  the  building,  the 
great  enstem  window  has  been  senerally  most  admired 
siaee  8lx  Walter  SooU  eelebiated  tito  moonlit  aspect  of  Its 
"slender  shafts  of  shudy  sttme."  It  has  Ave  Ughts ;  the 
bafadit  is  87  feet  and  the  width  18:  and  the  npper  portion 
la  Uled  In  with  delicate  tnoery  of  a  eeometnoal  dedgn. 
Vary  beaatiftil  too  ie  the  whole  sable  M  the  ionth  transept. 
Ib  uw  interior,  on  the  north  sloe  of  the  nave^  there  stlU 
stand  fimr  of  the  original  sqoaia  pieiBk  and  onaof  them  dMws 
aNonnan**e^p."  Theehoir,  thewestendofwhidiisshnt 
off  bv  a  mssaive  rood-screen,  has  been  laigdy  "  spoiled  by 
TDOgn  17th  centnry  work;''  but  enough  tranalns  of  the 
deooratlTe  detail  to  proroke  the  admiration  end  de^wir  of 
Ik*  modem  artlsk  fa  stensk  Tlia  hetle  and  atthassme 
tima  elabonte  xsndeilag  of  TSfetahle  fimni,  sodi  as  the 
Seetoh  "Icall,**  is  partimdarly  striking.  It  was  in  the 
abbcy-oharah  of  Melrose,  whioTe  Alexutder  IL  had  long 
bsAiira  heen  burled  near  Qie  hl^  alter,  that  ^  heart 
BnoaJbond  Ite  final  restfaic-puee;  snd  anras  the  many 
tanba  iriildi  afterwaids  gatMed  nndwr  Om  ssna  roof  were 
tboae  of  Us  flrithfU  knUit  James  Lord  DonglBB,  Sir  Wil- 
liam the  dasfc  knli^afUddssaale,  and  the  hen  of  Chevy 
Chase. 

n»  awisnt  arantswnts  of  ths  abbacy  have  been  pre- 
ni  leil  In  llni  smliliia  of  the  earl  of  Morton;  they  were 
ibliabed  by  the  Bannatyne  Clab  (2  vols.,  1837,  LOm 
Jfaria  da  Mabv»),  under  the  editorship  of  Conno  In- 
Among  Uto  maaj  interesting  documents  Is  one  of  the 


¥tn  aartiestqteelmsiisof  tbeaeotehtongna.  TbtOknmioa 
4s  AaOvi;  preserred  aiaong  the  Ostton  MBS.,  has  been  twieo 
printed,  at  Oxfbrd  (1664)  by  Fnlman,  and  by  tin  Baaua- 

Sn*Canb(ie3&),editedbyJobnStevenaon.  FromaboBtU40 
!  ita  close  In  1366  the  chronicle  may  be  considered  original ; 
U  waa  put  largely  under  contribution  by  later  oompllcurs. 

n»»  ef  IMdtmUterbmd,  etc,  HewosMie,  ITra;  Adsm  HllDeTbia 
MrfaUoa^  CtaAirM  y  JMroM, Kelso,  1782 :  J. Bower,  i>eM>^ 

WmiOS,SltUin/^aLMmif$MilHif,JUnm,  Sdmbargh,  USL; imd. 


Plndltes,  TbeJbbiif  CAwraft  ^  Jfi*as>  (a  series  of  asAttsstaml 
dimwlngi),  Londoo,  187S. 

MELTON  MOWBRAY,  a  market-town  of  Enghind, 
county  of  Leicester,  is  jdeasaatly  sitoated  ia  a  fertil» 
vale,  at  the  ofHifluenoe  of  the  Wrei^  and  XS;^  16mik» 
north-east  of  Leiooster  and  104  vorQi  ofljoiidon 
TuL  The  Eye  is  sipanned  by  a  bridge  of  four  arches. 
The  town  conaista  principttUy  of  tfn>  main  streets,  am) 
is  substantially  built  of  Inick.  The  church  of  St.  Hair, 
a  handsome  cniinfbrm  strnotare  partly  in  the  EaiV 
Engliah  style,  and  adorned  by  a  lofly  and  ricldy  oma- 
mented  tower,  was  heixhtened  and  otlierwise  enlu^ed 
in  the  reign  of  B^iabeth,  and  has  also  midergDn« 
modem  imiooveroents.  There  sre  Isnely  endowed 
alnubooses  and  several  other  charities.  Melton  is  th» 
seat  of  a  oelebrated  hunting  district,  in  connection  witb 
which  thcfe  are  stablee  in  the  town  oapiU)Ie  of  aooom- 
modating  about  eight  hundred  hoaiaea.  Ik  is  abo  w«ll 
known  for  its  poric  i»ca,  and  has  »  very  large  trade  in 
Stilton  obeeae.  There  axe  brewoiea  and  tammiea,  a» 
well  as  an  important  cattle  market  Inm-works  bsv» 
lately  been  ereoted.  The  town  possesses  great  raitway 
&oihtie&  The  popnlaUon  of  the  urban  sanitary  diiH 
liict  in  1871  was  6033,  and  in  1881  it  was  5766. 

The  old  name  of  Melton  was  Medeltcme,  and  the  place  I* 
of  etmsideiable  antiquity.  Doling  the  Civil  War  it  was  ia 
Fsbroaiy,  1644,  the  eceue  of  the  defeat,  with  irreat  elaagbterr 
of  the  parliaments  forces  by  the  royalists.  It  u  the 
lilrthplaioe  at  John  ^nl^  the  orator. 

MELUN,  capital  of  the  department  of  Seane-et- 
Mame,  France,  28  miles  south-east  of  Paris  hy  ndlwi^, 
occupies  a  hill  on  the  right  bank  of  the  Seine  and  tn» 
level  ground  at  its  foot  It  owes  its  rank  as  "chef- 
lien"  to  its  central  position  merely ;  for  thero  are  tw» 
other  towns  in  the  department,  Meanx  and  F<mtaine- 
bleau,  which  have  a  lawer  populadon.  Melun  is  near 
me  of  the  most  beaiUinl  parts  of  the  forest  of  Fontune- 
blean.  Among  the  rich  eetiUes  in  its  neighborhood 
the  most  renutriuble  is  the  magnificent  ehatean  of 
Vaoz-Phulin,  which  belonged  to  Fonqnet  snperintMid* 
ant  of  finances  under  Louis  XTV.  The  church  of 
Notre  Dame  formedy  behmged  to  a  nunnery,  now 
oapied  by  a  oentral  house  or  detention  fiv  twdve  hniH 
dred  prisoners.  Onthe^Meof  theehnrehof  St  Asp«i» 
may  be  seen  a  modern  medallion  inlmmia,  the  wcxk  of 
the  sculptor  Cbapu,  repreaflnting  Joan  m  An  aa  th» 
liberator  of  Melun.  Thepopvla^inl881wasl2,]4fi. 

Mehin  is  a  very  ancient  town,  and  has  pl^ed  aa  Im- 

Srtant  part  in  history.  As  early  as  the  tiooe  of  Onear'a 
hllio  wars  it  was  taken  posiemlon  of  by  his  lieutenant 
Labienns,  in  order  to  atta«  latetla  with  greater  ease  by 
the  right  bank  of  flie  Seine.  It  wtm  pillaged  by  the  No- 
mans,  and  afterwards  became  the  favorite  residence  of  tli» 
first  kings  of  the  race  of  C^tet ;  Bobert  and  Philip  I.  both 
died  there.  Daring  the  Hundred  Teals'  War  Meiun  waa 
|riven  up  bf  Jeanne  of  Navarre  to  her  toother,  C3iarleB  tb* 
Bad,  bat  was  retaken  by  the  danphln  Charles  and  Dngnaa- 
clin.  In  14S0  It  made  an  heroic  defbnce  against  Henry  V. 
of  England  and  his  ally  the  dnke  of  Borgnndy.  Ten  yeata 
later  the  people  of  Melon,  with  the  hup  of  Joan  of  Aic^ 
drove  ont  the  lagllah.  It  was  oaenpied  bf  the  League  ba 
1680,  and  retaken  by  Henry  IV.  in  the  foUowing  year. 
Jaeqnes  Amyot  was  bom  therein  lEOt. 

HSLViLlB,  HBmn-  Dumdab,  Vbooukt  (1741- 
1811),  younger  son  of  the  Right  HonoraUe  Bobert 
Dnndas,  k«a  president  of  the  SooUkh  oourt  of  sesnm* 
was  bom  at  Bdinborph  in  1741,  and  was  educated  at  t^ 
high  school  and  nrnveirily  there.  Beooming  mmhm 
ofthe  foonlt^  of  advocates  in  1763,  he  woon  acquired  m 
leading  position  at  the  bar.  After  his  appmnbuent  a* 
lord  advocate  in  1776,  he  gradually  reunqnished  hit 
legal  praetioe  to  devote  his  attratioa  more  exdonTety 
to  puuic  buajnees.  On  entering  parliament  in  1774,  h* 
had  knned  the  party  of  Lwd  North,  and  notwithstand- 
ing his  provincial  dialect  tad  nngraoeful  manna,  h» 
soon  distmgoished  himsdf  in  the  debates  hy  hit  dear 
and  sqpimentative  speediei.  After  holding  snbordinatft 
offiees  under  the  maninit  of  I^uasdowne  and  Pitt,  he  itt 
1791  entered  die  oalniMt  aa  h«M  seoietary.  FromlTM 
to  1801  he  wis  Montaiy  at  war  nndar  rUtt  who  om^ 
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■«aved  tor  him  a  special  fiiatdBhip.  In  1802  be  w&s 
devated  to  the  peera^  as  Visoount  HelTille  and  Baron 
Donira.  Under  Pitt  in  1804  he  agun  entered  office  as 
first  lord  of  the  admiralty,  when  he  introduced  numer- 
008  imtnorements  in  the  details  of  Uie  department 
His  impoaohmont  in  1806,  for  the  apinoiffiation  of  bal- 
anoes  of  pubtio  money  ranaimng  in  nia  buds,  rosulted 
in  bis  aoqmttal,  bat  he  never  again  held  offloe.  He 
died  May  2T,  1811. 

MELVlLIiE,  Andrew  (1545-1622),  a  distinguished 
Scottish  scholar,  theologian,  and  reltgioua  roformer,  was 
the  youngest  son  of  Biobard  Melville,  ]>roi)rietorof  Bal* 
-dovy,  near  Montrose,  at  which  place  Andrew  was  bom 
in  1545.  His  father  fell  at  the  batUo  of  Pinkie,  fight- 
ing in  the  van  of  the  Scottish  army,  two  years  after  the 
4)irth  of  his  son ;  and,  bis  wife  having  soon  after  followed 
liim  to  the  grave,  the  young  orphan,  then  a  gentle  and 
delicate  cbud,  was  tend^l^  cared  for  bis  eldest 
4>rother  Ei<^ud  and  bis  amiable  and  pious  wife,  whose 
imemoiy  tiie  great  sobolar  ever  afterwards  efaNisbed 
with  the  wannest  gratitade  and  affeotion.  At  a  veiy 
•early  age  Melville  oegan  to  show  a  strong  taste  for 
learning,  and  bis  brother  did  everything  in  his  nower 
togive^im  the  best  education  the  country  could  then 
4^rd.  The  rudiments  of  Latin  be  obtained  at  the 
grammar  school  of  Montrose,  after  leaving  wbidi  be 

frosecuted  the  study  of  Greek  for  two  years  under 
'ierre  de  Morsilliers,  a  Frenchmsn  whom  John  Er- 
eSdm  pf  Dun  bad  induced  to  settle  at  Montrose  j  and 
fluch  was  the  proficiency  Melville  made  that  on  goin^  to 
'the  univeisity  of  St  Andrews  be  ex<nted  the  astonish- 
ment of  both  students  and  professors  by  uang  the 
Greek  text  of  Anstotle,  whicn  do  one  else  there  under- 
stood, the  Latin  transIatioD  bein^  that  which  was  alone 
employed  ip  the  teacbine  of  logia  On  completing  bis 
course  of  study,  Melville  left  St.  Andrews  with  the 
obaracter  of  "the  best  poet,  philosopher,  and  Grecian 
of  any  jroung  master  in  the  mid."  He  then,  in  1564, 
being  nmetecn  years  of  age,  set  out  for  France  to  perfect 
'bis  education  at  the  university  of  Paris.  Ho  there 
Applied  himself  especially  to  the  study  of  the  Oriental 
languages,  but  be  bad  aiso  the  advantage  of  attending 
-thelast  course  of  lectures  delivered  by  Tumebus  in  the 
-Oreck  chair,  as  well  as  those  of  celebrated  Ramos, 
whose  mode  of  philosophizing  uid  plan  of  teaching  he 
Afterwards  intaradnoed  mto  the  umvermties  of  Scotland. 
From  I^iis  be  proceeded  to  Poitiers  for  the  pnrposc  of 
studying  civil  law,  and  though  only  twenty-one  years 
•of  age  be  was  apparently  at  once  made  a  regent  in  the 
oollege  of  Sl  Marceon.  After  a  residence  of  three 
jeaiB,  however,  the  political  troubles  of  the  country 
«ompelled  him  to  leave  France,  and  he  then  went  on  to 
■Ckmeva,  where  he  was  warmly  welcomed  bv  Theodore 
Beza,  at  whose  instigation  he  was  appointed  to  fill  the 
chair  of  humanity  in  the  academy  of  Geneva,  which 
then  happened  to  be  vacant.  In  addition  to  bis  teach- 
ing, however,  he  also  applied  himself  to  the  further 
invsecotion  of  bis  studies  m  Oriental  literature,  and  in 
MrtioDlar  aoqured  &om  GomeUus  Bertram,  one  of  his 
tffother  proftnois,  a  knowledge  of  Syriaa  Wlule  he 
resided  at  (Geneva  the  massacre  of  St  Bartholomew  in 
1572  drove  an  immense  number  of  Protestant  tefogees 
io  that  dt^,  including  several  of  the  most  disringnisned 
French  men  of  letters  of  the  time,  with  whom  Udvilte 
bad  nowtbeopportnnityofmtimate  intercourse.  Among 
than  were  several  men  deeply  launed  in  dvil  law  and 
|K)litieal  science,  and  their  society  no  doubt  tended 
greatly  both  to  increase  Melville's  knowledge  of  the 
world  and  to  enlarge  bis  ideas  of  dvil  and  eooleaastical 
liberty— «oqni£ataons  which  he  must  have  found  of  essen- 
tial service  when  at  a  later  period  as  a  leader  of  the 
G«n6nl  Aflsembly  he  had  to  stnicgle  agunat  atr 
tempts  of  James  VL  (oemsh  tboin)6rtieBof  tbeobnrdi 
of  the  Scottish  Reformation.  In  1574  Melville  returned 
to  Scotland,  and  ahnost  immediately  afterwards  received 
the  appointment  of  prind^  of  Glasgow  Univertity, 
which  at  the  time  had  lallen  mto  an  almost  ruinous  state, 
the  ooUOKe  hATing  in  fiujt  faeoi  ihnt  op  and  the  atodentft 


die^)erBed.  Melville,  however,  with  the  knowledge  of 
aoademio  methods  of  tzaining  which  be  had  obtuned 
abroad,  immediately  set  himself  with  imm«w*  energy 
to  establish  a  good  educational  system,  and  in  a  abort 
time  his  ftme  spread  through  the  kingdom,  and  sta- 
dents  flodced.  in  &am  all  quartos,  tall  the  mm-vmaa 
lately  emp^  cbuld  not  contain  tboae  who  came  for  a^ 
mission.  After  laboring  for  six  yean  in  Glasgow,  and 
having  brought  the  seminary  into  a  state  of  the  moat 
thorough  efficiency,  it  was  thought  desirable  that  he 
should  undertako  the  same  duties  at  St  Andrews.  1^ 
accordingly  proceeded  there  in  1580,  and  was  installed 
as  principal  of  the  new  theolo^oai  oolloge.  His  dutiea 
there  comprehended  the  teaching,  not  only  of  theolc^, 
but  of  the  Hebrew,  Gbaldee^  Syiiao,  and  Babbtmcol 
languages,  and  the  great  ability  of  his  lectures  was 
universally  acknowledged,  and  ezdted  qiute  a  new  in- 
terest in  the  muversity.  Hie  sweeping  reforms,  how- 
ever, which  his  new  modes  of  teaming  neoessarilv  in- 
volved, and  evea  some  of  the  new  doctrines  whictt  he 
began  to  introduce,  such  as  the  non-infaUibiUtyof  Ai» 
toUe,  soon  brought  him  into  collision  with  some  of  the 
other  teachers  in  the  university ;  and  this,  along  wiUi 
the  troubles  which  aroeo  from  tno  attempts  of  Uie  court 
to  force  a  bastard  system  of  Epi80opa<7  upon  the 
Church  of  Scotland,  forced  him  to  flee  mto  Erigland  in 
order  to  escape  the  coosequcnoes  of  an  absurd  charge  of 
treason  which  was  made  agunst  bim,  and  which  seemed 
to  threaten  a  prolonged  imprisonment,  and  not  improb- 
ably even  his  fife.  AJler  an  absence  of  twenty  montns  he 
returned  to  Scotland  in  November,  1585,  and  in  March, 
1 586,  resumed  bis  lectures  in  St.  Andrews,  where  he  con- 
tinued to  fblfil  the  duties  of  his  office  ftv  twenty  man 
years.  During  the  whole  of  that  time^  however,  bis  more 
promioent  woik  was  that  of  contending  with  unwearied 
energy  and  indomitable  courage  against  the  cncrcKudi- 
ments  of  an  unscrupulous  and  tyrannical  Government 
upon  thelibertiesoftheScottisb  Church.  Into  the  details 
of  these  it  is  of  course  imposdble  to  enter  here.  But  that 
in  the  main  he  and  his  coa^jutots  were  fighting  for  tlie 
constitutionally  guaranteed  rights  of  the  churcb  is  now 
admitted  by  all  candid  inqiurers.  (See  in  particular 
Slie  Hittory  of  England  from  160S  to  1616,  by  Samuel 
BawBon  Gardiner,  vol  i.  chap.  ix. )  The  chief  charge 
against  Mdville  is  that  bis  fervor  often  led  him  to  for- 
get the  reverence  due  to  an  "anointed  monarch."  Of 
tlus,  however^  it  is  not  veiy  easy  now  to  judge.  Plan- 
ners at  that  time  were  rougher  than  at  present  Any- 
thing more  rude,  insolent,  and  brutal  than  James's  own 
occa^onal  exploaons  it  would  be  difficult  to  match,  and 
a  king  so  undignified  could  scaroelv  expect  to  be  treated 
with  dignity.  Boddee,  what  title  had  one  who  was 
acting  in  a  purely  arbitrary  and  illi^  manner  to  reoeiTe 
other  than  the  plainest  dealing, — such  as  being  reminded 
that  though  be  was  king  over  men  be  was  ordy  "  God's 
silly  vassal "  ?  Melvill&s  rudeness  (if  it  is  to  be  called 
so)  was  simply  the  outburst  of  just  indignation  from  a 
brave^  true,  and  upright  man,  e^ous  only  for  the  puiil7 
of  rdigion  and  remdlees  of  consequences  to  bimswr, 
uid  it  contrasts  nobb^  mtb  the  grovelling  syoopbaiK^ 
of  most  of  the  EoeJish  bishops  towards  James.  The 
dose  of  Melville's  career  in  Scotland  was  at  lengtli 
brought  about  Junes  in  obaractciistic  fashion.  In 
1606  he  and  seven  other  clergymen  of  the  Cbun^  of 
Scotland  were  summoned  to  London  in  order  "  that  hia 
m^esty  might  treat  with  them  of  such  things  as  would 
tend  to  settio  the  peace  of  the  church."  The  oontentum 
of  the  whole  of  tbcee  ^thftd  men  was  that  the  only 
way  to  accomplish  that  purpose  was  a  firee  Ass^nbl^. 
Melville  delivered  bis  opinion  to  that  e&ot  with  hia 
accustomed  freedom  and  boldneas,  and,  having  diortfar 
aflerwards  written  a  sarcastic  Latin  epijpiifflcm  some  iff 
the  superstitious  practices  he  bad  observed  in  the  diapel 
of  Hampton  Court,  and  some  eavesdropper  having  oon- 
veyed  the  lines  to  the  king,  he  was  committed  to  the 
Tower,  and  detuned  there  for  the  ^ace  of  four  yeam 
On  regaining  bis  liberty,  and  being  rerased  permiflWHt  to 
Tfitnm  In  hin  nim  nmintij.  hn  wn  iiiiiiliiil  (n  fill  ■  wnfti 
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ot'b  chair  in  tho  univemty  of  Sedan,  and  there  he  epeot 
the  laat  eleven  years  of  hia  ImiTe,  active,  noble,  and  uac- 
fiil  fife.  He  died  at  Sedan  in  Itt^  at  the  aga  of  ■st' 

MBLVILLB,  George  John  Whtte  (1821-1878). 
has  a  right  to  be  regarded  as  the  founder  of  a  aobool 
of  ftriiiwiable  novels, — the  fashionaUe  sporting  novel 
He  was  lamented  on  his  death  as  tho  lyrtaua  of  the 
hunting  &dd,  the  lanreate  of  fox-hunting;  all  his 
most  popular  and  distinctive  heroes  and  heroiiiefl, 
Digby  Gnand,  Tilbury  Nogo,  the  Honorable  Ciasher, 
Hr.  Sawyer,  Kate  Coventry,  Mrs.  Lasoellee,  are  or 
would  be  mighty  hunten.  The  eldest  son  of  Mi^r 
Whyte  Melvule,  of  Mount  Melville,  EVeshire,  he  re- 
eeived  his  school  education,  like  so  many  of  his  huoes, 
at  Eton,  enteied  the  anny  in  1839,  beoaine  captain  in 
the  Coldstream  Ooards  in  1846,  and  reUied  in  1849. 
His  fint  appearance  in  literature  was  made  soon  after, 
with  a  translation  of  H<»aoe  into  fluent  and  graceful 
vane,  paUished  in  1850.  His  first  novel  was  I^igbif 
Ortaial  published  in  K!£.  Although  this  first  effort 
has  a  good  deal  more  in  it  of  I^ytton's  early  high- 
flying style  than  Wh^  Melville's  later  w;orlc8,  the 
nnfl^King  verve  and  mtimate  knowled^  with  which 
he  deacnbed  sporting  scenes  and  sporting  characters 
at  once  drew  attention  to  him  as  a  novelist  with  a  new 
vein.  His  power  of  sustuning  interest  in  hunting 
and  the  things  connected  with  hunting  appeared 
more  markedly  in  his  next  novel,  TWmrj/  NogOf  oni- 
Inboted  to  the  Spcrtiag  MapasxM  in  1853.  He 
showed  in  the  advoitares  of  Mir.  Nogo,  what  became 
more  apparent  in  Us  later  works,  that  he  had  a  surer 
hand  in  nnmorons  nairadve  than  in  ^theUo  descrip- 
tion :  there  are  many  pathetic  scenes  ui  his  novels,  but 
the  pathos  is  someUmes  rather  forced,  intended  to  point 
a  moral— rather  -the  pathoe  of  the  preacher  than  the 
poet  The  hero  of  Gaiiorcd  Bounce^  his  next  novel  in 
order  of  publication  {FroMer^t  Mcuiasdne^  1854),  litUe 
as  one  would  expect  it  &om  the  title,  ends  in  a  painful 
manner,  somewhat  out  of  keepm^  with  the  lively  mid- 
dle and  b^dnning.  When  the  Crimean  War  broke  out, 
Whvte  MelviUe  took  part  in  it  as  a  volunteer  in  the 
Tuncisb  oontbgent;  but  this  was  the  only  break  in 
his  htnaiy  caiew  from  the  time  that  he  began  to 
write  novels  Ull  hb  death  in  1878.  By  a  strange 
aaadent,  he  lost  hia  life  in  the  hunting-field,  the 
hero  of  many  a  stiff  ride  meeting  his  fate  in  gallop- 
ing quietly  over  an  ordinary  ploughed  field. 

Twenty-one  novels  appearea  from  his  pen  afier  his 
return  from  the  Crimea:— Jfate  Coventry,  1856;  The 
InterprOer,  1858;  Bolmby  ffouae,  1860;  Gfood  for 
Nothing^  1861;  Market  Earborough,  1861;  The 
Gladiatort,  1863;  Brookes  of  BridUmere,  1864;  TAe 
Queen'f  Mariea.  1864;  CWaM,.1865;  Bones  and  /, 
1868;  The  Whhe  Rom,  1868;  M  or  N,  1869;  Conr 
traboML  1870;  Sarchedon,  1871;  Satcmdfa,  1872; 
Vnde  John,  1874;  Sitter  Lom$ey  1875;  KeOafeUo, 
1875;  Ro^  1876;  Tf^e,  1878;  Black  but 

Cbm^,  1878.  Several  of  these  novels  are  historical, 
the  wadiatort  bein^  perhaps  the  most  famous  oi 
them.  As  an  histoncu  novelist  Whyte  Melville  can- 
not be  put  on  a  level  with  garrison  Ainsworth  for 
painstakmg  accuracy  and  minuteness  of  detail;  he 
makes  his  characters  live  And  move  with  great  vivid- 
nes8»  but  he  obviously  did  not  know  at  first  hand  the 
history  of  the  pmods  chosen  by  Imn.  It  is  on  his 
portoutore  of  ocmtem^rary  sporting  sotnety  that  his 
reputaticm  as  a  novelist  must  rest;  and,  though  now 
and  then  a  character  reappears,  sack  as  the  superdl- 
ions  itud-grpom,  the  dark  and  wuy  steeple-chaser,  or 
the  &8(niumng  sporting  widow^  his  variety  in  the  in- 
vmitMin  of  inadents  is  amasing.  Whyte  MelviUe 
wsa  not  merely  the  annalist  of  sporting  sodety  for 
his  generation,  but  may  also  be  lairiy  deecribod  as 
the  principal  morahst  of  that  society;  he  exerted  a 
considerable  and  a  xrholesome  influence  on  the  man- 
ners and  morals  of  t^e  gilded  j;outh  of  his  time.  His 
i^ng$  and  Venea  and  his  metiioal  Legend  (/  the  Thte 


Oron,  though  respeetalde  in  point  of  versification,  lie 
hardly  worth  mentioning  on  their  own  merits. 

MELVUJi  VANCARNBEB,  Pustkb,  Babom, 
an  eminent  Dutch  gecwrapher,  was  bom  at  the  Hague 
20thM4y,  1816,  and  dud  October  24,  1856.  Hetraoad 
bis  descent  from  an  old  Scotch  family,  originally  it  ia 
said  of  Hnngaiian  extraction.  Beetinea  for  the  navy, 
in  which  hia  grandfather  had  won  distinction,  Melvul 
imbibed  a  taste  for  fa^drt^r^by  and  cartography  as  a 
student  undw  Hlaar  in  the  coU^  of  MedemUik,  and 
he  showed  his  capacity  as  a  surveyor  on  his  very  first 
vo^e  to  the  Dutch  Indies  (1835).  In  1839  he  wai* 
again  in  the  East,  and  was  now  attached  to  the  hydro- 
CTaphical  bureau  at  Batavia.  With  the  assistance  of 
the  long-neglected  documents  collected  by  the  old  com- 
pany, he  completed  in  wonderfully  short  tune  his  first 
groat  hydrographical  work — a  map  of  Java  in  five  sheets, 
accompanied  by  BuUng directions  (Amsterdam,  1842;  2a 
revised  edition,  1849},— which  was  reoeoved  with  great 
applause.  Melvill  remained  in  India  till  1845  collecting 
materials  for  his  second  great  hydn^graphical  work,  the 
chart  of  the  waters  between  Sumatra  and  Borneo  (two 
sheets,  1845  and  1846,  revised  edition  of  first  sheet 
1847 ;  compare  the  descriptive  memoir  in  Tindal  and 
Swart's  Journal,  1846).  On  his  return  to  Holluid  Mel- 
vill was  attached  to  the  naval  department  with  the 
spedal  charge  of  studying  the  history  of  the  hydrog- 
raphy of  the  Dutch  Indies.  He  also  undertook,  m 
ooimeotion  with  Von  Siebold,  the  publication  of  the 
Moniteur  da  £idet,  a  valuable  series  of  sraentifio 
papers,  mainly  from  his  own  pen,  on  the  ferdga 
posseadons  of  HoUand,  which  was  continued  for  three 
years.  In  1850  Melvill  returned  to  India  as  lieutenant 
of  the  first  class  and  adjutant  to  Vice- Admiral  Van  den 
Bosch;  and  after  the  premature  death  of  this  com- 
mander he  was  appointed  keeper  of  the  charts 
at  Batavia.  He  was  one  of  the  founders  and  for  a 
time  the  president  of  the  new  sodety  for  natural 
science  (1850).  In  1853  ho  obtained  exemption  from 
active  naval  service  that  he  might  devote  hunself  to  a 
general  atlas  of  the  Dutch  Indies ;  and  under  the  most 
unfavorable  droumstances  he  proeecated  tlie  task  with 
incredible  energy.  But  1m  was  not  to  see  its  onnpletion. 
Just  after  he  had  lost  his  Toung  wife  and  new-born  son 
he  was  called  m  1856tobedirectorof  the  marine  estab- 
lishment of  Onrust ;  and  there  he  soon  fell  a  victim  to 
climate,  dving  after  much  suffering  in  the  hospital  of 
Weltevreden,  only  forty  years  or  age.  In  spite  of 
delays  caused  by  the  engraving  of  the  maps  m  Hol- 
land no  fewer  than  twenty-five  sheets  were  already 
finished,  but  it  was  not  till  1862  that  the  whole  plan, 
embra(»ng  eaxty  sheets,  was  ably  brought  to  a  close  by 
Lieutenant-Colonel  W.  F,  Versteeg.  The  premature  loss 
of  Melvill  was  severely  felt  not  only  in  HoUand  but  in 
foreign  countries,  where,  as  ^own  b^  his  connection 
with  the  ffe(^;rapnical  sodeties  of  Pans,  I^ndon,  Ber- 
lin, and  Bergen,  his  labors  were  highly  esteemed.  His 
industiy  and  energy  were  eqiiallecTonly  by  the  benev- 
olence and  warmth  of  his  heart  In  1843  he  received 
the  decoration  of  the  Netherlands  Lion,  in  1849  that 
of  the  Legion  of  Honor. 

MEMEL,  the  most  northerly  town  in  Germany,  and 
the  prindpal  seat  of  the  Baltic  timber  trade,  is  situ- 
ated in  the  district  of  Konigsberg,  Pmssia,  at  the 
mouth  of  the  Dange,  and  on  the  Dank  of  a  sound 
connecting  the  Kuriache  Haff  with  the  Baltic  Sea.  On 
the  side  next  the  sea  Uie  town  is  defended  by  a  dtadd 
and  other  fortifications,  and  the  entrance  to  the  laige 
and  fine  harbor  is  protected  b^  a  lighthouse.  Largely 
rebuilt  nnoe  a  destructive  fire  in  1854,  Memd  oontaint 
several  churchee,  a  g^nasium^  a  school  of  navigation, 
an  exchange,  and  various  judicial  and  offidal  establish- 
ments. It  also  possesses  large  iron-foundries,  ship- 
building yards,  breweries,  distilleries,  and  manufactories 
of  chemicals,  soap,  and  amber  wares.  By  far  the  most 
importent  interest  of  die  town,  however,  is  ita  trade, 
the  chief  items  in  which  are  timber  and  thegrun  and 
o(h«r  agricukuzal  oroducts  of  Lithuania.   The  timbn 
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ii  Ivought  by  river  firom  the  forests  of  lUuna,  snd  is 
meparM  for  exportation  by  about  thirty  saw-milk. 
Th»  annual  nlue  of  timber  e^toted  is  about  £600,000. 
In  1880  the  port  of  Memel  ms  entered  by  898  ships 
with  an  aggr^at®  burden  of  164,374  tons,  and  deared 
by  932  TeeBelB^with  i  bnxden  of  164,441  tons.  The 
population  of  Memel  in  1880  was  19,660. 

Memel  wm  foanded  ta  1252  by  Poppo*Ton  Ostema,  gnnd 
roMtar  of  the  Tetttooie  order,  and  was  at  ftnt  called  New 
Dortmund  and  afterwarda  U«inmdbarK.  It  won  aoqoired 
a  Gonsideiable  trade,  and  Joined  the  HanMatio  Leagae. 
Dnriux  the  Uth,  Uth,  and  ISth  oentoriee  it  wai  repeatedly 
burned  down  1^  its  hostile  nelghbon,  the  Lithoaolani  and 
Folee,  and  in  the  17th  century  it  remained  for  lome  time 
In  the  poaseesion  of  Bweden.  In  17G7,  and  again  in  1613, 
it  ms  occupied  by  Bnosian  troops.  After  the  battle  of  Jena, 
King  Frederick  WflUam  IIL  retired  to  Memel ;  and  there. 
In  1607,  a  traaty  was  concluded  between  fbigland  and 
Pnusia.  The  poet  Simon  Dach  and  the  astronomer  Arge- 
lander  were  nativee  of  HemeL 

MEMLING,  Hans,  a  painter  of  thp  15th  oentiny. 
whose  art  ^ve  a  pascdng  lustre  to*BrugeB  in  the  period 
of  its  political  and  conunerdal  dedine.  Though  much 
has  been  written  respecdng  the  rise  and  fall  of  the 
school  which  made  this  dty  famous,  it  still  remains  a 
moot  question  whether  that  school  ever  truly  existed. 
lAe  Rome  or  Naples,  Bruges  absorbed  the  talents 
which  were  formed  and  developed  in  humUer  centres. 
John  Van  Eydi  first  gained  repute  at  Ghent  and  the 
Ha^e  before  he  acquired  a  domi<nle  elsewhere,  and 
Mauling,  we  have  reason  to  think,  was  a  skilled  artist 
befire  &  settled  at  Bruges.  Yet  if  the  question  should 
lie  asked  where  the  manner  of  Memling  was  shaped, 
and  where  he  aoqiured  the  skill  which  he  displayol  at 
Bruges,  we  shall  be  greatly  at  a  loss  to  reply.  The 
annals  of  the  <aiy  are  silent  as  to  the  birth  and  educa- 
tion of  a  painter  whose  name  was  inaccurately  spelt  by 
different  authois.  and  whose  identity  was  lost  under 
the  various  appellations  of  Hans  and  Haosae,  or  Hem- 
ling  and  MemJing.  But  no  other  <nty  of  the  Nether^ 
lands  has  vindicated  the  right  which  Bruges  had  no 
means  of  proving.  TraveUera  who  came  to  Bruges 
were  only  told  ths^  Hemling's  masterpieces  were  pre- 
served in  the  hospital  of  St.  Joha  In  one  of  these 
piotnres  it  wss  said  a  pcntnut  of  the  artist  might  be 
discovered ;  on  the  sculptured  ornaments  of  a  porch 
enframing  one  of  its  sub) ©eta  an  incident  of  the  mas- 
ter's life  might  be  braced, — ^his  danger  as  he  lay  sense- 
less in  the  street,  his  rescue  as  charitable  people  canned 
his  body  to  the  hospital  The  legend  grew  toa  It 
oame  to  be  told  how  the  great  artist  began  life  as  a 
soldier  who  went  to  the  wars  under  Charles  the  Bold, 
and  came  back  riddled  with  wounds  from  the  field  of 
Nancy.  Wandering  homeward  in  a  disabled  state  in 
1477,  he  fainted  in  the  streets  of  Bruges,  and  was  cured 
by  the  Hospitallers.  Unknown  to  them,  and  a  stranger 
to  Bruges,  gave  tangible  proo&  of  his  dull  to  the 
hrethren  of  St  John,  and  showed  his  j^ratitade  hy 
reAising  payipent  for  a  picture  he  had  immted.  Un- 
happily the  legend  refutes  itself.  The  portrait  of  Mem- 
ling  is  a  myth;  the  carvings  of  the  capitals  of  the 
porch  represent  the  ordinary  incidents  attending  the 
reception  of  patients  at  an  hospital.  4  Memling  did  in- 
deed punt  for  the  Hospitalleis,  but  he  punted  not  one 
but  many  pictures,  and  he  did  so  in  1479  and  1480, 
being  prohubly  known  to  his  patrons  of  St  John  1^ 
many  masterpieces  even  before  the  battle  of  Nano^. 

Memling  is  only  connected  with  militaiy  operations 
in  a  niedi^  and  distant  sense.  His  name  appears  on 
4  list  of  snbscribeia  to  the  loan  which  was  raised  by 
Maximilian  of  Austria  to  push  hostilities  agunst  France 
in  the  year  1480.  When  he  signed  this  list  his  position 
was  that  of  a  remdent  at  Bruges  who  had  probably 
Uved  there  lonp  enough  to  acnuire  a  large  practice  and 
its  advantages  m  the  form  of  lands  and  tenements.  In 
1477,  when  he  is  sfud  to  have  &llen,  ud  when  Charles 
the  Bold  was  killed,  he  was  under  oontract  to  furnish 
an  altarpieoe  for  the  guild  chapel  of  Uie  booksellers  of 
Bmgea :  and  this  altupiece,  now  presmed,  under  the 


name  of  the  Seven  Grieft  of  Haiy^  in  the  gaUsiy  of 
Turin,  is  one  of  the  fine  creatituis  of  his  liper  ace,  and 
not  in&iior  in  any  way  to  those  of  1479  in  the  nuo^titii 
of  St.  John,  wlueh  tar  their  part  aie  hardly  leas  mtet^ 
eetang  as  imiBtzattTe  of  the  master's  pcnrer  than  the 
Last  Judgment  in  the  eatJhedral  of  Dantiie.  Critkal 
opinim  luis  heen  onaoimoas  in  atMiiTOin^  the  altarpieoe 
of  Dantiie  to  Memling,  and  faj;  this  it  affirms  that 
Memling  mm  a  readout  and  a  skiUed  artist  at  Bruges 
in  1473 ;  for  there  is  no  doubt  that  the  Last  Judgment 
was  paintod  and  sold  to  a  men^iant  at  Bruges,  who 
shipped  it  there  on  board  of  a  veaset  bouna  to  the 
Mediterruiean,  which  was  captured  hy  a  Dantao  pA- 
vateer  in  that  very  year.  But,  in  order  that  Memling*t 
repute  should  be  so  fiur  as  to  make  his  nctmres  par- 
chaseable,  ■§  this  had  beeni  by  an  agent  of  the  Bledin 
at  Bruges,  it  is  inoambait  on  na  to  aoknoiried^  diat 
he  had  fhmished  snffident  proo&  before  that  tuM  of 
the  sluU  which  excited  the  wondnr  of  sudi  highly  cul- 
tivated patrons :  and  thus  we  oome  to  admit  vtthoot 
much  difficult?  Uie  poeable  truth  of  a  report  made  by 
a  ohronider  oi  the  16th  oentniy  that  MemUnshad li^ 
tings  fVom  Isabella,  oonsort  of  Fhffip  tlie  mod  of 
Burgnndv,  in  the  year  1450. 

It  ia  onaracteristio  that  the  veiy  (ddest  sJIubods  to 
pictures  oonnected  with  Memling's  name  are  those 
which  point  to  relations  with  the  Bargnndian  oonitk 
The  inventories  of  Margaret  of  Austria,  drawn  up  m 
1524.  allude  to  a  tiiytyck  of  the  God  of  Pity  by  Boger 
van  der  Weyden,  ot  lAioh  the  win^  oontainine  an^ds 
were  by  "  Mastw  Hans."  But  this  enlnr  is  hsb  im- 
portant as  affording  teatimmy  in  favor  of  tlie  incosr* 
vation  of  Memling's  woA  than  as  showw  his  eonneiy 
tion  with  an-older  Blemish  craftsman.  Vat  ages  Bomr 
van  der  Weyden  was  acknowledged  as  an  artist  of  the 
school  of  Bruges,  until  records  of  undisputed  antbsiH 
tidty  demonstratod  that  he  was  bred  at  Toumai  sod 
setued  at  Brussels.  Nothing  seems  more  natural  than 
the  ooiuunction  of  his  name  with  that  of  Memling  as 
the  author  of  an  altarpiece,  onoej  though  Memkng's 
youth  remains  obscure,  it  is  dear  from  we  style  of  his 
manhood  that  he  was  tuig|ht  in  the  nainting-room  of 
Van  der  Weyden.  Nor  is  it  b«yond  toe  limitsof  pn^ 
abili^  that  it  was  Van  der  Weyden  who  received  oom- 
missions  at  a  distanoe  from  Bruss^  and  fint  toA  hb 
pupil  to  Bruges,  where  he  afterwards  dwelt.  The 
clearest  pvidenoe  of  the  onmection  of  tlie  two  masten 
is  that  afforded  hy  piotnres,  and  particulariy  an  altar- 
piecQ,  which  has  alternately  been  assigned  to  ea^  of 
them,  and  which  majr  possibly  be  due  to  the  jomt 
labois  of  both.  In  this  altarpiece,  which  is  a  triptych 
ordered  for  a  patron  of  the  house  oi  Sfona,  we  find  the 
style  of  Van  der  Weyden  in  the  centrd  panel  of  the 
Crucifixion,  and  that  of  Memling  in  the  episodes  on  the 
wings.  Yet  the  whole  piece  was  assigned  to  the  former 
in  the  Zambeocari  collection  at  Bologna,  wh^  it  was 
attributed  to  the  latter  at  the  Middleton  sale  m  London 
in  1872.  At  first,  we  may  think,  a  doeer  reeemblanoe 
might  be  traced  between  uie  two  aitists  than  that  dis* 
closed  in  hter  worics  of  Memling,  but  the  delicate  or- 
ganizatiob  of  the  vonngo-  painter,  peAa^  also  a  milder 
appreciation  of  the  duUee  of  a  Christian  artist,  m» 
have  led  Memling  to  realise  a  sweet  and  perfect  idea^ 
without  lomng,  on  that  aoosnnt,  the  feeling  of  his  mas- 
ter. He  certably  exchanged  the  ascelicisu  of  Van  der 
Weyden  for  a  sentiment  of  less  energetic  concentration. 
He  soflened  his  teacher's  asperities  and  bitter  hardness 
of  expression. 

In  the  veT7  oldest  form  In  which  Hemling*!  gtyle  is  dis- 
played, or  rather  in  that  example  which  repieaenti  tha 
Baptist  in  the  galleiy  of  Unnioh,  we  are  sappoaed  to  con- 
template  an  effort  of  the  year  1470.  The  flniih  at  thia 
piece  is  scaicely  snrpaased,  though  the  sol^eet  Is  mora  im- 
portant, 1>7  that  of  tiia  Last  Judgment  of  Mntsie.  Bat  the 
latter  Is  more  inteieatin]{  than  the  former  because  it  tells 
how  Memling,  long  after  Boger's  death  and  his  own  settle* 
ment  at  Bruges,  preserved  the  tra&itlons  of  saerad  art 
which  had  been  applied  in  the  first  part  of  the  eentary  by 
Boger  van  der  Weyden  to  tiie  Last  Jodgment  of  Beaana. 
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AD  Alt  Mfimlliit  did  w»  to  porgs  hli  iiuwitw*t  maDBW  of 
ananlTe  aMa$eaBy,  uid  »dd  to  hU  other  qtukjitiea  »  Tolvet 
hAdm  of  plgmont.  a  delicate  tiMimretioe  of  oolm  and 
jMding  jpue  of  ilendcir  fbniu.  That  nch  »  beaotlftil 
voAMthaLMt  Jodgment  of  DantEio  ihonld  hare  been 
bovdit  fi»  the  Italian  market  ii  not  rarprising  when  we 
jMoUeet  tiiat  piotoxe-fiuiolen  In  that  eotintry  wertt  &millar 
with  the  bcaotiea  of  Uemling'i  oompoaitlolu  as  chown  in  the 
BrWiBieDoe  gtTcm  to  them  hj  fnch  parohMon    Cardinal  Orl- 
■HulHiddhinUnal  Btonho  at  Venioe,  and  the  head*  of  the 
hooM  nt  Hedid  at  Florence.  Bat  Hemling'i  ropntation  waa 
noteonilnedtoItalrorFlanden.  The  lladonna  and  Saint* 
wlUcb  ao  latelT  paaBod  oat  of  the  I>achatel  collection  into  the 
gulfaaynfthaLoQTre,  the  Virgin  and  Child  of  Sir  John  Donne 
■t  OUnrkk,  and  otitor  noble  Bpedmena  In  English  and  Oon- 
Uaeital  private  hoosee  show  that  Ua  work  wu  as  widely 
kDO*nandM]^«dated  u  it  oooldbe  In  the  ftate  of  eivlliia- 
ttonoftlMimhaentuy.  It  wai  perhaps  not  their  lole  attrao- 
Hm  that  tb^  gave  the  most  tender  and  delicate  posBible  im- 
panwatioiu  of  the  "  Mother  of  Chriat"  that  ooald  aait  the 
wtoof  that  age  In  uiy  Earopeaa  ooontrr.  Batthepor- 
tnttaitf  the  dononwith  which  tluTWsre  mostly  oombined 
wna  more  eharaeteriaUo,  and  probablr  more  remarkable  as 
lltrifafw,  than  any  that  Memllng'a  oontemponoifls  ooald 
pndoee.  Nor  la  It  nnieaaonable  to  think  that  his  saooeai 
ai  a  pottr^t  painter,  which  la  maniCBstod  In  isolated  bnato 
at  well  as  In  altaipieces,  was  of  a  kind  to  react  with  efltet 
on  the  Venetian  school,  which  andoabtedly  was  afllMited 
Vf  the  partlalitT  of  Antonello  da  Henlna  for  trans-Alpine 
^na  atndtod  m  Flandwrs  in  Memllng'a  time.  The  por- 
tauta  ct  Sir  John  Donne  and  Ua  wifo  and  children  in  the 
'  Cfclswlck  altai^eoe  are  not  l«ao  remarkable  as  models  of 
drawing  and  flnlah  than  as  refined  preaentatlona  of  penona 
af  diarawtion ;  nor  la  any  dlffarenee  in  thia  respect  to  be 
finnd  tai  tiie  splendid  gtoapa  of  Jhther/  mother,  and  chil- 
toawUdifllItlMnoUealta>pleoeof theLouTre.  Asalngle 
pottrait%  the  bnato  of  Burgomaster  Uoreel  and  his  wifo  In 
ibe  mnaeom  of  Bmaael^  and  their  daaghter  the  Sibyl  Zam- 
betiia  in  the  hospital  of  wages,  are  the  onest  and  moat  inter- 
siUng  of  aneclinena.  The  Seven  Orleft  of  Mary  In  the 

Siry  ofTnrin,  to  which  we  may  add  the  Seven  Soytof 
r  Intlie  I'inakothek  of  Mnnidi,  are  iUastratlona  of  the 
t  which  elnng  to  the  art  of  Fluders  of  representing  a 
qrele  of  sabiscto  on  tbo  dlilbrent  planes  of  a  single  picture, 
lAen  a  wlm  espaaae  ct  ground  la  eovored  with  Ineidenta 
fteoa  the  PHdon  In  the  form  eonunon  to  the  aeticm  of 
aasred  i^ys.  1^  tdme  came,  no  doubt,  when  tiw  playera 
took  their  one  flcom  the  palntera,  aa  in  the  Qhent  prooea- 
Bfam,  which  waa  formed  on  the  model  of  Van  £]vk'a  Ador- 
atUtt  of  the  I«mb.  But  in  Memllng'a  daya  there  were 
Btm  aoBBO  original  **  pli^eia,"  and  the  pnblie  was  not  averse 
to  seeing  illuatrations  of  their  work.  In  the  flzat  period  of 
the  development  of  Belgian  art  too,  when  the  Fleminga 
aaalgned  mm  Importance  to  carved  work  than  to  painting, 
and  jet  nftiaed  to  accept  acolpture  wtthont  odor.  It  waa 
natural  that  the  aoolptor  ahonld  multiply  inddento  on 
bas^relieCi  which  were  coated  with  tinting  in  the  sem- 
blance of  nature.  Memllng'a  ploturea  Imltaie  relieft  ao  fiw 
as  Uiey  abound  In  varietr  of  nrtaodes,  and  are  marked  by 
abaenee  of  oontnMfc  in  light  and  shado  or  want  of  toning  1^ 
padations  of  atmoq>here.  Yet  with  all  these  peealiarities 
nla  wmka  an  very  pleasant  to  the  eye,  beosnse  th^  are 
alvr^  gneeftil  and  quiet. 

maaterpieoa  of  Memllng'a  later  yeara,  a  ahrlne  oon- 
Ininlng  nlica  of  St.  Uiauk  in  the  ho^tal  of  Bruges,  la 
ftdriyauivoaed  to  have  been  ordered  and  Anlahed  ml4ao 
after  the  painter  had  become  acquainted  with  the  aoeneiy 
of  tha  Uune,  Thia  ahrlne  la  one  of  the  most  Interesting 
monnmento  of  medisval  art  in  Flandeia,  not  only  beeaose 
It  ia  baantiftiUy  ezeeuted,  tant  beoanaa  it  nmalaaoma  part  of 
the  life  of  the  planter  who  imduoed  it,  and  illuatratea  the 
pfetarMQue  legend  of  Urania  Mid  her  ctmiradea.  Hie  dell- 
oaoy  of  nnish  In  Itt  mihiatore  flgnres,  the  variety  of  Ito 
landscnea  and  costume,  the  marvellous  patience  with 
whleh  Ua  details  are  given,  ai«aU  matters  of  eiOaymant  to 
the  vadatOT.  There  la  latw  work  of  the  naater  In  the 
St.  Christopher  and  Salnto  of  1484  in  the  academy,  or  the 
Newenhoven  Madonna  In  the  hospital  Bruges,  ta  a  large 
Oimolflxion  with  seenea  frmn  the  Paaalon,  of  1481,  in  the 
orthedial  of  Lfiboek.  But  aa  we  near  the  oloaa  of  Mann 
ling'a  eaxeeir  we  obaorvathat  hie  ptaeUce  haabeooaae  laner 
thaDhecancompaaaaltme;  and,  as  usual  in  such  cases,  Uie 
labor  of  disdples  is  aubatltuted  for  his  own.  Tha  registers 
of  the  painteia^  oorpoiatlMt  at  Brugea  give  the  names  of 
two  apprentiees  who  aarrcl  their  time  with  Memllnc  and 
mid  dnea  on  admUoa  to  the  guild  In  1480  and  1486. 
These  a&bordlnates  rem^ed  obscure. 

It  would  be  easy  to  form  a  long  list  of  pletores  by  Mem-, 
line  In  tiM  gaUeriea  of  Beilln,  nomioe,Xiond(m,  Madrid, 
ftA,  BoBH^  and  Vienna,  and  pjaaaa  agniilly  lawiarkaMdln 


many  private  eoHeettona  of  England  and  the  Oontinent. 
These  nave  all  been  described,  and  are  widely  known.  Tha 
present  notioe  must  be  cloeed  with  the  admission  that  nie- 
turea  tell  more  of  Memllng'a  life  than  reoorda.  The  we 
of  the  master*a  death  ia  not  better  oertilied  than  that  of  hla 
birth.  Thia  much,  however,  ia  certain.  The  tmsteea  of 
Memllng'a  will  appeared  before  tlie  oourt  of  wards  at 
Bruges  on  the  lOUi  of  December,  1496,  and  we  gather 
from  reoords  of  that  date  and  place  that  Memling  died  a. 
short  time  before,  leaving  behfaid  several  children  and  a 
considerable  pnperty.  (J.  A.  a) 

HEMMI.  See  BlABxan,  SmoNZ. 

MEfiiftllNaEN,  a  town  of  Bavaria,  in  tbe  diatriot 
of  Sohirabeai  and  Neuberg,  is  ntoaied  about  35  milw 
to  the  south-west  of  AuKSDarK,  near  Uie  rivor  lUer.  It 
ia  a  well-built  town,  atiU  paray  snrronnded  with  waUa, 
and  oontuDS  a*Roman  CathoDo  and  three  Proteetant 
ehurchea,  a  town-house  of  1580,  and  several  aohoda 
and  oh&ntable  institutions.  Its  industzial  products  axe 
yarn,  calico,  voQllen  goods,  and  thread.  A  oonader- 
able  tnde  is  carried  on  in  hops,  which  are  extenavely 
oultirated  in  the  neiKhborhood,  and  in  wool,  leather, 
and  grain.   The  popuktion  in  1880  was  8050. 

Hemmlngen,  llzst  mentioned  in  a  document  of  1010, 
belonged  originally  to  the  Guelph  &mily.  In  1S86  It 
became  a  free  dty  of  the  empire,  a  position  which  It  tnaln- 
tained  down  to  1802,  when  It  was  allotted  to  Bavaria.  In 
1SS9  Memmlngen  was  one  of  the  "  protesting  towns  np- 
resonted  at  the  diet  of  Spires.  During  the  Thirty  Teai^ 
War  it  waa  alternately  oocopled  by  Swedes  and  Impeiial- 
ista.  In  ISOO  the  French  under  Moreaa  gained  a  victory 
over  the  Auatriaoa  near  Memmln^M.  Compare  Dobel,JfaBi- 
mingm  im  J^famafiewaMffaKar,  1877-78. 

HEMNON.  In  the  Homeric  mytholoKy  (or  rathar 
the  mythology  of  the  Trtiiea  in  the  much  tuller  form  in 
which  it  eusted  in  the  times  of  Pindar  and  the  txagie 
poets)  this  hero  was  called  the  son  of  IHthonns  (the 
half-brother  of  Priam)  and  Eos  (Auram).  IVadition 
reinreaented  him  as  an  Ethiopian  prince  who  came  to 
assist  the  Trojans  against  the  Greeks,  and  poformed 
IHTodigia  of  TUMr,  bnt  waa  at  length  kufed  by  AchiHaa, 
afUr  haviiu  himaw  ilain  AntikMmna.  tibe  SOD  of  Nflitor, 
an  event  alloded  to  in  Pindar,  iV^-i  ^i-  32-80.  Si 
story  must  have  been  very  funoua,  for  more  than  ooe 
Oreek  pla  r  was  ocnnposed  beuing  the  title. 

Tha  duef  souroe  firom  which  our  knowledge  about 
Henmon  as  a  chief  is  derived  is  the  second  book  of  the 
PbtirMomeriea,  by  Qmntus  Smymsens.  where  his  ex- 
phnts  and  death  are  described  at  length.  That  Hem- 
non  was  shun  by  AohiHee  is  more  than  onoe  affirmed 
by  I^ndar  (iVm.,  tl  52 ;  Jithm.,  iv.  41.  viL  54).  He 
is  mmtioned  also  in  the  Odymsf  (p.  522)^  with  especial 
praise  for.penonal  beauty;  but  the  allugioD  to  him  is 
quite  easnal,  and  is  one  «  many  prooft  that  the  oom- 
pilalaon  of  that  and  tha  astar  epio  Dnmpposei  in  dia 
reader  or  bearer  a  fall  knowledge  of  the  whole  tale  of 
Troy.  Modon  philology  aasocnstes  Hemnon— fiko 
Achilles,  whom  he  so  doedy  reeembles  in  many  puticn- 
lais,  and  like  Sarpedon,  who  seems  the  npreeentative  of 
Memnon  in  the  Iliad— widi  sohr  pboiomena.  He  was 
the  son  of  the  dawn,  and,  though  he  might  vaniah 
frwn  right  for  a  time,  he  could  iH>t  be  destaroyed,  and 
therefore  it  was  said  Uiat  Zeus,  moved  by  the  tears  of 
his  mother,  granted  him  immortnlity.  In  thia  reapeot^ 
as  also  in  wearing  bright  armor  made  Hephteetuit 
he  is  the  counterpart  of  Achilles,  who  aymboliaes  the 
mid-day  sun  in  his  gloiy ;  and  that  Menmon  is  said  to 
have  onne  from  the  &r  east,  i.  e.,  Cnm  the  legiim  of 
sunrise,  is  fat  hndf  mwHiRtmA.  (hrid,  in  a  beaotifiil 
elegy  on  the  death  oTTibulhis,  Jaur..  fik  iil  9,  S, 
tlius  asBooiatflB  the  Ikes  of  Honnon  and  AehiDes : — 
Ibmnena  al  aaater,  mater  tdomvit  AahlUem, 

Et  tangnnt  magnaa  triatia  &ta  deas, 
Flebills  indignos,  Elegeia,  solve  capllloa; 
Ah  nimis  ex  vero  nunc  tibl  nomen  oriL 

like  the  body  of  the  dead  hero  Sarpedon  (71,  zvi, 
681),  BO  that  of  Memnon  was  borne  through  the  air,  m 
iegaad  represented  on  Greek  vases  of  a  rather  euiy 
diue.  Hue  q>pea«  to  mean  that  the  sun,  the  offiq>riiy 
of  the  dawn,  careers  through  the  Ay  to  Hit  place  of  his 
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departoie  in  tiie  wept  Another  account  represeote 
Zens  u  having  sent  forth  birds  from  the  fhneral-pile 
of  Memnon,  which  straightway  fought  with  each  other, 
«nd  many  fell  back  as  victams  to  the  soul  of  the  hero. 

The  mere  fiict  that  a  Memumium,  or  temple  in 
howx  of  the  hero,  was  erected  both  at  Susa  and  at 
Egn>^>it  IliebeB,  both  of  which  places  were  centres  of 
ffin-mnnhip,  is  a  strong  confirm atiou  of  the  probability, 
derived  from  his  mythical  pedigree,  that  he  was  realW 
ABun-Kod.  SirG.  W.  Coz  remarics,*  "of  Memnon  s 
head  the  story  was  told  that  it  retained  the  prophetic 
power  of  the  living  Helios  or  of  Surya.  The  story  is 
found  in  the  myth  of  the  Tentonio  'Wismir,  wad  it  might 
liave  been  related  of  Kephalos,  the  head  of  the  sun ;" 
«nd  agun  (p.  267),  "Ew,  the  mother  of  Memnon,  is 
•0  transparently  the  morning  that  her  child  must  rise 
again  as  surely  as  the  sun  reappears  to  run  his  duly 
oouree  across  tne  heaven." 

With  respect  to  the  meaning  of  the  name,  it  may 
posnbly  be  the  same  as  Agamemnon,  which  has  a  pre- 
fiz  meaning  brave.*  It  has  been  thongfat  that  Hi/anw 
and  ftv^fujv,  "miodful,"  are  but  forms  of  the  same 
word,  and  that  the  prophedc  power  attributed  to  the 
head  of  the  E^tian  Memnon,  which  was  said  to  utter 
sounds  at  sonnse,  is  connected  with  this  idea.  It  was 
■aid  that  the  sound  resembled  the  moaning  noise  or  the 
sharp  twang  of  a  harp-string,  and  it  may  even  be  sur- 
nuaed  that  tne  syllables  memrwm  imitated  the  resonance. 
'Hie  Egjrptian  head  is  said  to  be  a  bust  of  King  Amen- 
ophis  r  but  if  the  Greeks  &ncied  it  uttered  the  word 
memmm,  they  would  have  called  it  b^  that  name.  The 
tend«iOT,  however,  to  give  a  Greek  shape  and  inflexion 
to  words  which  sounded  barbarous  will  sofiicaaBtly 
Mocrant  for  tlte  misnaming  of  the  statue. 

Stzabo,  Uk  anru.£816.deolaxestluthehiinselfheaidit 
in  company  vntb  iBUns  GaUns  and  aevesal  oflus  friends, 
and  Pausanias  (i.  42,  2)  says  "  one  would  compare  the 
sound  most  nearly  to  tne  brokoi  chord  of  a  hai|>  or  a 
late."   See  also  Juv.^  Sat,  zv.  5:  Tao.,  Ann.,  iL  61. 

Memnon,  as  an  Ethiopian,  was  of  course  represented 
asabkck;  hence yiKir(.<^,L493)Bpeaks of  "nigri 
Memnonis  aima."  The  figure  itself  was  out  out  of 
black  basalt,  but  that  is  a  material  not  uncommon  in 
Egypt^  Speaking  quite  generalk,  it  seems  reasonable 
to  conclude  that  the  Memnon  finm  Ethiojna  (which 
the  early  Greeks  placed  in  the  &r  east  rather  than  in 
the  souw)  typifies  the  eastern  son  sanunoned  to  oppose 
the  enemMa  of  darkness  from  the  we^ 

MEMPHIS,  the  capital  of  the  old  Egvpdtta  empire, 
founded  byMenee,  the  first  historical  cng'^  see  vd. 
viL  pp.  634,  668.  In  the  time  of  Stiabo  (zviL  p.  807) 
it  was  the  second  city  of  Egypt,  inferior  only  to  Alex- 
andria, and  with  a  mixed  population  like  tiie  latter. 
Memphis  was  still  an  important  though  dediningi  place 
*t  the  time  of  the  Moslem  oonquest.  Its  final  fiill  was 
due  to  the  rise  of  the  Arabic  ci^  of  Fost&f  on  the  right 
bwk  of  the  Nile  almost  oppomte  the  northern  end  of  the 
old  capital ;  and  its  ruins,  so  far  as  they  still  lay  above 
gronnd,  gradually  disapp«u«d,beinK  used  as  a  quury  for 
the  new  aty.  The  remains  of  "  Menf "  were  still  im- 
ponng  hte  m  the  12th  oentniy,  when  theywere  described 
by 7£bd  el-Latf£  In  the  Old  Testament  Memphis  is 
mentioned  under  ike.  names  of  Moph  (Hoe.  iz.  6}  and 
Noph (Isa. six.  13;  Jcr.  ii.  J6:  Bzek. zxz.  13, 16). 

MEMPHIS,  a  city  of  the  tinited  States,  and  jfsai 
of  entry,  capital  of  Shelby  county,  Tennessee,  is  sitn- 
ated  on  the  east  bank  of  the  Mismsmppi  river  juat 
below  the  mouth  of  Wolf  river,  in  about  35"  8^  N.  ht. 
and  90"  5^  W.  long,  450  miles  below  St  Louis  and  826 
miles  above  New  Orleans.  The  bluff  on  which  the 
city  stands  has  an  average  elevation  of  471  feet  above 
high-water  mark,  witli  a  further  fall  of  36  feet  to  ex- 
treme low  water.  Memphis  is  methodically  and  taste- 
fUly  planned,  and  is  adorned  with  many  ek^^t  private 
teridenoes  and  puUio  buildings,  conspicuous  among  the 

jn^ttotooy  and  Jbttfore,  p.  1S4. 

Sfr  Q.  W.  Cox,  MytMUtffv  of  the  Atvom,  p.  288,  ed.  2. 
•  *a|(4M4  u  the 'nietMiu  Qke 
snlH,  eiied  balow. 
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latter  being  t^e  United  States  custcnn  noose,  located 
upon  the^esplanade  between  Front  Stareet  and  the  river, 
and  built  of^  the  best  quality  of  marble,  liie  product  of 
Tennessee  quames.  A  small  paric  in  the  centre  of  the 
oity  contains  a  bust  of  Andrew  Jackson.  The  streets 
are  moet^weli-paved,  and  are  supplied  with  water 
frt)m  the  Wolf  nver  fay  the  HoDy  system.  The  bayou 
Gayoao,  with  severd  bnmchesj  inteneots  the  oaty,  and 
prior  to  1880  received  most  of  its  didbage.  Since  that 
date  over  40  miles  of  sewets  and  more  than  tiiat  length 
of  subsoil  drain-tiles  have  been  eonstnoted  on  the 
Waring  system,  inoviding  the  ofy  witli  a  saperior 
system  of  dnunage. 

Memphis  is  the  largect  dt^r  of  the  State,  and  the  most 
Important  commercial  dty  on  the  Misussippi  between 
St  Louis  and  New  Orleans.  The  largest  sea-going 
vessels  ascend  the  river  to  this  point,  and  navigation  u 
open  at  all  seasons  of  the  year.  The  city  also  possesses 
abundant  facilities  for  transportation  by  railway  in 
every  direction.  Memphis  ^ks  as  the  lugest  mbemx 
otMaa-rnvkei  in  the  United  States.  The  reoeipfa  &r 
the  season  ending  September  1,'  1881,  were  470,267 
bales,  with  a  value  of  $23,090,109.  The  aggregate  re- 
ceipts from  the  mercantile  and  manufactanng  interests 
for  the  year  ending  September  I,  1882,  amounted  to 
about  $60,000,000,  of  which  the  tiade  in  groceries  and 
westran  products  contributed  nearly  $40,000,000 ;  dry 
goods,  clothing,  boots  and  shoes,  and  general  merchan- 
dise $15,000,000 ;  and  various  home  manufkctarea 
about  $5,000,000;  There  are  oil-mills  and  refineries, 
whose  annual  product  of  about  30,000  barrels  of  cotton- 
seed oil,  togetW  with  oil-oake  and  re-ginned  ootton, 
amounts  to  over  $1,000,000.  There  are  also  numerons 
foundries,  machine-shops,  flooring-mills,  and  manu&o- 
toriee  of  carriages,  finniture,  and  tobaooo. 

The  dty  contains,  bendes  the  vsoal  rdioonsi  eduosp 
tional,  and  oonunerdal  inslitations,  a  ponuo  fitnmiy  oi 
9000  volumes,  three  daily  and  ten  weekly  newspapers, 
a  chamber  of  commerce,  and  a  cotton  ezchange. 

Monphis  was  laid  out  as  a  village  in  1820,  and  inotM^ 
porated  as  a  dty  in  1831.  Its  population  at  each  oera- 
BUS  since  has  been  as  follows 3360  in  1840,  8M1  in 
1850,  22.623  in  1860,  40,226  in  1870,  and  33,592  in 
1880.  According  toaoensus  taken  onOctoberl,  1882, 
the  population  within  the  eity  limits  was  47,«?6  (29,130 
white  and  18,846  oolond). 

Daring  the  idvil  war  Memphis  was  carl^  oeeupted  hj 
the  Union  foroee  (Jane  6,  1862)  after  a  naval  ongagement 
Id  wfaicli  Commodore  Davis  with  a  fleet  of  nine  ganboats 
and  lanu  dtfeated  a  alrnUar  Confederate  fleet  of  tfgU 
v«n^  and  eaptnred  or  destroyed  all  of  them  bvt  om^ 
The  olty  waa  held  by  Federal  troops  to  the  eloee  of  the 
war,  with  the  exoeption  of  a  brief  occupation,  in  A.nKnst 
1864  by  General  Fwrert,  who  oi^tiired  eevenl  hnnorea 
prisonen^  Intt  immediately  wltli£cew.  The  doern— a  of 
popnh^on  between  1670  and  1880  wa*  dne  to  the  ravages 
of  yellow  fever  In  1873, 197B,  and  1879.  The  epidemic  of 
18n  resulted  in  over  two  thoosand  deaths.  In  lS78,aoooTd- 
iug  to  the  report  of  the  Howard  Belief  Aaoeiaiiam,  tha 
□'uml)er  of  thoie  attacked  with  tiie  fbver  was  Xfi,O0^ 
and  the  nnmbw  of  deaths  reaohed  tiw  total  of  6160^  of 
whom  42&0  were  whites  aod  900  colored.  At  the  retam 
of  the  fever  in  1879  better  care  and  strict  quarantine  ar- 
rangements prevailed,  hot  there  were  1596  cases,  with  497 
deaths.  Daring  the  qildemias  of  1878  and  18fB  ftally  two- 
thirds  of  the  popolatioB  fled  fran  the  dty,  many  at  wham 
died  of  the  fevor  at  other  places,  and  a  sttll  hurger  nmabea 
did  nob  return.  For  three  mootiia  daring  each  year  bui- 
nesB  was  wholly  snqpended,  and  all  iDgnas  or  ^cresa  axeevt 
for  the  most  neeeasary  porposes  was  forbidden.  Tha  praa- 
trstJon  of  the  bndnea  of  the  place  left  the  ell7  alnuM* 
faopeleesly  baakrapt,  aod  as  a  means  of  ndlef  the  lesiala- 
tare  of  the  State  in  Janaary,  1879,  revealed  the  oitT'a  chmr- 
ter,  and,  aamming  ezclosive  emtrol  oi  its  tazation  and 
flnaneee,  eonstltoted  itaimidr  a  "taxing  district"  p»f4"i 
its  government  in  the  hands  of  a  "  leririative  oonikelL" 
This  uiomaloos  proceeding  haa  been  oeolared  eonetita- 
tional  by  the  sapieme  court  of  Tennessee.  Under  it  Mem- 
phis  is  at  least  regaining  its  pm^eritTi  »d  by  thorongUy 
cleansing,  repavteg,  toA  sewering  Its  itEeBti^aiid  anper- 
vising  the  constrnctiOB  of  boildinfl,  Is  likely  to  T 
one  of  the  healthiest  eities  on  the  Misdaeippi  river. 


BTD  or  THI  SIFTKBSTH. 
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